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EXECUTIVE SUMMARY 

Engenium has been engaged by the MPROP Ltd to undertake a Detailed Seismic Assessment of the 

buildings at 37 Washbournes Road. The buildings are a complex of single level 100m2 industrial units, 

designed in 2008, and are considered to be Importance Level 2 in accordance with the New Zealand 

Building Code. This report has been prepared to summarise the findings of this assessment. The basis 

of assessment was the document The Seismic Assessment of Existing Buildings [1] which is a joint 

document of MBIE, EQC, NZSEE, SESOC and NZGS, and on-site observations on 5 May 2023.  

The building structures are comprised of concrete tilt-panels on all four sides of each unit and 

connected at the corners. The roofs are lightweight metal cladding on steel purlins spanning between 

concrete walls. The floor is a 120mm thick concrete slab on grade. The walls are supported on shallow 

concrete posthole footings. 

A geotechnical assessment report carried out by Geotech Consulting Ltd, including a liquefaction 

hazard assessment, has concluded that the buildings may be considered ‘structurally dominated’ for 

the purposes of a DSA.  

A qualitative assessment has been completed in the form of an Initial Seismic Assessment in 

accordance with the guidance document [1]. This initial assessment resulted in a seismic lateral load 

resisting capacity of approximately 75%NBS (IL2). 

A quantitative assessment of the building has been completed based on the guidance document.  

Based on this assessment we have determined that the building has a seismic lateral load resisting 

capacity of 75%NBS (IL2). This building is therefore rated as Grade B under the NZSEE building 

grading scheme.  

Readers of this report should familiarise themselves with the limitations of its use as described within 

the report body.  
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1 INTRODUCTION 

Engenium Limited has been engaged by MPROP Ltd to conduct a Detailed Seismic 

Assessment (DSA) for the buildings at 37 Washbournes Road, in accordance with the Ministry 

for Business, Innovation and Employment document The Seismic Assessment of Existing 
Buildings (July 2017) (‘MBIE Guidelines’) [1]. 

1.1 Scope 

The scope of work includes the following:  

• Review relevant building information regarding the building’s construction. 

• Undertake visual site observations.  

• Undertake a DSA in accordance with the 2017 MBIE guidelines. 

• Prepare a report including the assessed %NBS rating for the building in accordance 

with the 2017 MBIE guidelines. The guidelines advised for this review includes Section 

C5 (The Yellow Book) dated 30 November 2018. This section is not to be used for EBP 

purposes. 

1.2 Available Information 

The following information relating to the original design has been obtained from 

Christchurch City Council records: 

• Architectural drawings dated 17 December 2008 by Alan Reay Consultants Ltd. 

• Structural drawings dated 17 December 2008 by Alan Reay Consultants Ltd. 

The following documentation relating to the building following the Canterbury Earthquake 

Sequence has been made available for this DSA. 

• Geotechnical Assessment Report dated 21 June 2023 by Geotech Consulting Ltd. 

A selection of the above documentation is included in the Appendices of this report. 
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1.3 Limitations 

This report has been prepared for the benefit of MPROP Ltd as our client, with respect to the 

brief given to us. Data and opinions contained in this report may not be used in other 

contexts or for any other purpose without our prior review and agreement. Reliance on this 

report by any other parties is entirely at their own risk. 

The review of documentation and observations of the building have been limited to structural 

aspects only. Our observations did not include an assessment of any other elements of the 

building or services. Items such as fire safety systems, the glazing systems, racking, finishes, 

suspended ceilings, partitions, tenant fit-out, power, water, sewerage, mechanical services 

and architectural elements have not been reviewed as part of this evaluation, except where 

specifically required as part of the DSA procedure. Where obvious damage has occurred or 

any damage to these elements may be material to the DSA, these may have been 

commented on.  

Our visual observations of the building were limited to a high-level examination of the 

building where safe and ready access existed at the time. No intrusive examinations, testing, 

surveying, removal, or destruction of any building elements were undertaken as part of these 

observations other than as noted in this report. No geotechnical investigations were carried 

out other than as noted in this report. Seismic events subsequent to our observations may 

change the assessment contained in this report. 

The focus of the DSA procedures, as outlined in the MBIE Guidelines is on life safety issues 

as the primary objective. This means that earthquake scores or ratings are based primarily on 

life safety considerations rather than damage to the building or its contents. The earthquake 

rating assigned is, therefore, not reflective of serviceability performance. 

Our assessment of the building was based on existing building documentation as noted 

above and contained in the appendices to this report. Calculations and analyses were carried 

out as required in accordance with the guidance document [1]. Only seismic load cases have 

been reviewed. 

Reports and documents relevant to the building (as noted above) that have been reviewed 

as part of this assessment were produced by outside parties. Engenium is not responsible 

for the information contained within those documents. Where appropriate, Engenium has 

summarised the information within these documents for inclusion within this report. 

This report is necessarily limited in respect of the above and does not address any matter 

that is not discoverable from such an examination, including any damage or defect in 

inaccessible places and latent defects. Engenium is not able to give any warranty or 

guarantee that all possible damage, defects, conditions, or qualities have been identified 

during the course of this assessment.  

The basis of Engenium’s advice and our responsibility to our client is set out in the terms of 

engagement with our client, being the ACENZ Short Form Agreement for Consultant 

Engagement. The professional services conducted by Engenium were performed in 

accordance with the standards generally exercised by other professional consultants acting 

under similar circumstances.  
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2 BACKGROUND 

This section describes the seismic assessment basis and guidance that has been used in the 

preparation of this report. 

2.1 Detailed Seismic Assessment (DSA) of Existing Buildings 

The Seismic Assessment of Existing Buildings (MBIE Guidelines) provides a technical basis 

for engineers to carry out seismic assessments of existing buildings in New Zealand. The 

MBIE Guidelines support seismic assessments for a range of purposes, including whether or 

not a building is earthquake prone in terms of the Building Act 2004 and for property risk 

identification more generally. 

Specifically, the MBIE Guidelines provide the assessment component of the earthquake 

prone building regulations and EPB Methodology that came into force on 1 July 2017. They 

must be used for all engineering assessments that territorial authorities use to determine 

whether or not a building is earthquake prone. 

The MBIE Guidelines provide methods for two levels of assessment: Initial Seismic 

Assessment, for the broad indication of the likely level of seismic performance of a building, 

and Detailed Seismic Assessment, for a more comprehensive assessment. Both seismic 

assessment methods rate a building as a percentage of the new building standard applied 

to an equivalent new building on the same site. For seismic assessment purposes, new 

building standard refers to the minimum life safety performance requirements of the New 

Zealand Building Code Clause B1 – Structure.  

Further advice for building owners regarding the Earthquake Assessment process is available 

to view on the EQ-Assess website: www.eq-assess.org.nz. 

2.2 Earthquake Scores and Ratings 

Earthquake scores and ratings are expressed as a percentage of New Building Standard to 

provide a comparison of the assessed building performance relative to the current New 

Zealand Building Code (NZBC) requirements for seismic design for a new building. 

Earthquake scores are assigned to individual aspects of the building, and the earthquake 

score of the lowest scoring element is the earthquake rating for the building.  

Due to design detailing and technological improvements, buildings designed to older codes 

are unlikely to comply with current codes and standards in every respect. However, an 

existing building can potentially achieve 100%NBS without being fully compliant with the 

current codes and standards in every respect if it can be demonstrated that the building is 

likely to have similar or equivalent seismic capacity / strength to that of a new building. 

2.3 Regulatory Requirements 

The Building Act 2004 [2] has specific provisions relating to earthquake prone buildings. The 

primary purpose of this legislation is to reduce earthquake risk in the community. In broad 

terms, the definition of an ‘earthquake prone’ building (under the Building Act 2004 as 

revised in 2016) is a building or part of a building that is likely to collapse in a moderate 

earthquake (defined as 34%NBS of the current seismic loading standard in the Regulations) 
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causing injury, death, or damage to other property. The Building Act stipulates that Territorial 

Authorities are required to identify, assess, and take action on EPBs. 

MBIE has set out the EPB methodology to establish procedures to undertake the TA’s role. 

Seismic assessments must be carried out in accordance with the MBIE Guidelines to fulfil the 

requirements of the EPB methodology. It is important to note that the TA determines 

whether the building is earthquake prone in accordance with the Building Act 2004. 

The MBIE Guidelines recommend upgrading of buildings as near as reasonably practicable 

to new building standard and provide an overview of the improvement process and 

establishment of performance objectives. Existing buildings that can be shown to have an 

earthquake rating ≥67%NBS can be considered to represent a low to medium risk in regard 

to life safety. 

The following table taken from the guidance document [1] indicates the relative seismic risk 

of a building based on the assessed %NBS. 

Table 2.1: Relative Risk Comparison. 

%NBS Grade Relative risk Description 

>100 A+ <1 time Low risk 

80-100 A 1-2 times Low risk 

67-80 B 2-5 times Low risk 

33-67 C 5-10 times Moderate risk 

20-33 D 10-25 times High risk 

<20 E >25 times High risk 

 

The relative risk comparison is the ratio of probabilities that the ultimate strength will be 

exceeded in any given period of time. 
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3 BUILDING DESCRIPTION 

This section describes the structural features of the building based on visual observations of 

the building and the available documentation.  

3.1 Site Description 

The site is located at 37 Washbournes Road, Christchurch. 

 

Figure 3.1: Aerial photo of the site indicating the boundary (red), building 1 (yellow), and 

building 2 (blue). 

3.2 Building Form 

The buildings are comprised of several single-level industrial units designed by Alan Reay 

Consultants in 2008. Building 1 (yellow) is comprised of six units each approximately 100m2. 

Building 2 (blue) is comprised of nine units each approximately 100m2. Units are separated 

by full-height concrete walls. Each unit is rectangular in plan, measuring approximately 14m 

long by 7.5m wide.  

The building would be classified as an Importance Level 2 (IL2) structure in accordance with 

AS/NZS1170.0 [3]. 

The buildings are made of lightweight metal roofing, solid concrete walls on all sides of each 

unit, and concrete floors. The units have a single 3m wide roller door, man door, and two 

windows in the front.  
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Figure 3.2a: Architectural Ground Floor Plan. 

 

 

Figure 3.2b: Architectural Elevation of the Building. 
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3.3 Gravity Load System 

Roof Structure: 

• Lightweight metal roofing on steel purlins spanning between precast concrete walls.  

Walls: 

• Full-height precast concrete tilt-panel walls to the front, sides, and rear of the building 

and dividing each unit.  

• Full-height precast concrete tilt-panel dividing walls between units. 

Foundations: 

• Unreinforced mass-concrete pad and posthole foundations, shown as 1.0m deep on 

the drawings, supporting concrete walls and bear onto the underlying soils. The 

drawings note that the foundations are to extend to solid bearing.  

3.4 Primary Lateral Load Resisting System 

The primary lateral load resisting systems are similar in both the North-South and East-West 

directions in the building and are summarised below: 

Roof Level: 

• There is no bracing in the roof plane, therefore seismic mass is supported on a tributary 

area basis by the adjacent face loaded concrete walls that support the purlins.  

Concrete Walls: 

• The concrete walls forming each unit are laterally supported on two or three sides by 

the concrete floor slab and adjacent return panel at each corner of the building. 

Foundations: 

• Unreinforced concrete pad and posthole foundations resist lateral loads by passive 

pressure and ground floor slab friction.  

3.5 Secondary Structure and Non-Structural Elements 

Timber Framing: 

• Several lightweight timber partitions constructed in the units are laterally supported 

by the concrete walls. 
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3.6 Geotechnical Investigations 

We have engaged Geotech Consulting Ltd to provide a geotechnical assessment as part of 

this DSA. The report includes a liquefaction assessment and bearing capacity assessment for 

the site, based on shallow borehole excavations to a depth of 2.6 m and nearby geotechnical 

testing. 

The report provides probable soil properties and bearing capacities for the foundations in 

the shallow silts near the ground surface, and notes that the foundations are expected to be 

sufficiently far above the groundwater level to avoid punching shear failure in the event of 

liquefaction of an underlying soil layer.  

Table 3.6: Foundation Probable Bearing Capacities 

Foundation Type Probable Bearing Capacity 

Postholes A, B, & C (0.6 m diameter x 1 m deep) 600 kPa 

Postholes D (0.6 m diameter x 0.5 m deep) 300 kPa 

 

The report states that the site has been subject to repeated shaking from the Canterbury 

Earthquake Sequence and that the site is considered to have been ‘sufficiently tested’ by two 

of these events, meaning that the estimated peak ground accelerations exceeded the 

threshold for Serviceability Limit State shaking. The report notes that there are no reports of 

ground damage in the area from EQC records and no visible surface liquefaction or 

significant ground settlement as a result of the previous ground shaking.  

On that basis the report has assessed the risk of damaging liquefaction as ‘low’, and that the 

buildings are considered ‘structurally dominated’ for the purposes of a DSA.  

3.7 Alterations to the Building Post-Construction 

There are several alterations to the building post-construction, including the following: 

• Lightweight timber framed partition walls have been constructed in some of the units.  

• Lightweight timber framed ceilings over timber framed partition areas.  

3.8 Previous Earthquake Assessments 

We are not aware of any previous earthquake assessments to these buildings.  



 
 

Detailed Seismic Assessment Report - Industrial Units  
37 Washbournes Road 
 

 
  

 

11 July 2023   File E1942 

  © Engenium Consulting Engineers Page: 13 

4 STRUCTURAL PERFORMANCE ASSESSMENT 

This section describes the seismic assessment carried out by Engenium on the Industrial Units 

at 37 Washbournes Road. 

4.1 Qualitative Assessment Methodology 

A qualitative desktop assessment of the building has been undertaken based on the available 

documentation, using the Initial Seismic Assessment set out in Part B of the Guidelines. This 

assessment is summarised using the Initial Evaluation Procedure (IEP) template.  

Table 4.1: IEP Assessment Assumptions 

IEP Item Assumption Justification 

Date of Building Design 2008 Drawings 

Soil Type D – Shallow soil Engineering Judgement 

Building Importance Level Importance Level 2 
In accordance with 
NZS1170.0:2002 

Ductility of Structure 
Concrete walls & frames  

μ=1.00 

Engineering Judgement, based 
on details plus MBIE guidance. 
Non-ductile connections 
between panels are assumed to 
govern.  

Plan Irregularity Factor, A Factor A = 1.0 
Single level structure, no plan 
irregularity. 

Vertical Irregularity Factor, 
B 

Factor B = 1.0 Single level building. 

Short Columns Factor, C Factor C = 1.0 No short columns. 

Pounding Factor, D Factor D = 1.0 
No immediately adjacent 
buildings. 

Site Characteristics Factor, 
E 

Factor E = 1.0 
Low liquefaction hazard area, no 
previous liquefaction observed 
at or near the site.  

F Factor Factor F = 1.0 
Engineering Judgement, based 
on details plus MBIE guidance.  

 
A copy of the full IEP assessment is included in the appendices to this report.  The assessment 

indicates that the building can achieve a seismic lateral load capacity of approximately 

75%NBS (IL2) in both directions.  This corresponds to a seismic grade of ‘B’ as defined by 

the New Zealand Society for Earthquake Engineering (NZSEE) building grading scheme.   
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4.2 Quantitative Assessment Objectives 

The objectives of the DSA procedure as set out in the MBIE Guidelines are as follows: 

• Assess the level of earthquake shaking at which the ultimate seismic capacity is 

reached for an existing building and to identify the point at which conditions are met 

for a significant life safety hazard. 

• Provide a procedure that allows different engineers to produce consistent assessments 

for the same information and briefing. 

• Determine an earthquake rating for the building that is more reliable than the rating 

available from an ISA. 

• Provide details on the expected mode of failure (where possible) to assist territorial 

authorities to make decisions on life safety issues to determine earthquake prone 

building status. 

• Determine whether or not a building is an earthquake risk building (ERB) as defined in 

the MBIE Guidelines (>67%NBS). 

4.3 Quantitative Assessment Methodology 

A detailed desktop assessment of the building was undertaken based on available 

documentation. The assessment was based on the MBIE Guidelines. 

The following procedures and assumptions have been used in assessing the building: 

• Capacities for primary structural elements have been calculated based on the MBIE 

Guidelines, using probable material strengths and a strength reduction factor of 1.0. 

• Seismic demands were calculated in accordance with NZS1170.5:2004. 

• Seismic demands were based on site Subsoil Class D, Importance Level 2, Return 

Period Factor of 1. 

• Seismic weights were assessed based on the structural drawings. 

• The primary structural element capacities were compared to the design actions to 

establish the hierarchy of failure mechanisms and to determine the probable strength 

of the building at elastic load levels. 

• The primary lateral and gravity structure was analysed using a force-based assessment 

basis as outlined in the MBIE Guidelines, based on elastic or nominally ductile 

response of the primary building elements, as appropriate. Ductility has been limited 

to a maximum of 1.25 on the basis that the structural elements of the building are not 

detailed to sustain higher levels of ductility. 

• The capacity of the primary lateral load-resisting systems was factored in each 

direction to account for the accidental loading eccentricity. 

• The maximum displacements of the gravity structure were assessed. 

• The roof system was assessed based on an elastic force-based analysis using the Parts 

and Components provisions of NZS1170.5:2004. 
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• Foundation bearing and lateral load-resisting capacities were determined based on 

typical geotechnical bearing pressures and soil properties of the soil types underlying 

the site.  

4.4 Visual Observations 

Visual observations of the building were carried out by Engenium on 5 May 2023. The 

purpose of these observations was to: 

• Verify where possible the extent to which the building is consistent with available 

documentation. 

• Verify where possible the assumptions made in assessing the building’s earthquake 

scores and rating. 

Further to the limitations outlined in Section 1.3, the scope of the observations was as follows: 

• Visual review of exposed external structural elements from ground level, where not 

concealed by linings. 

A selection of photographs representative of our site observations is presented in Table 4.1 

below. Plan locations of these items are shown in sketch form in the appendices to this report. 

Our observations on site are summarised below: 

• The building appears to have generally been constructed in accordance with the 

structural drawings. 

• There are several additions to the building as described in section 3.7. 

• There does not appear to be any existing earthquake damage to the building. No 

significant cracking to concrete elements (greater than hairline cracking) was observed 

in the building, other than those identified in the photos in Table 4.4.   
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Table 4.4: Engenium Site Observations. 

Element and Description Photographs 

Photo 1:  
Typical Front Façade Wall 

 

Photo 2:  
Typical Side / Rear External Walls 

 

Photo 3:  
Typical Warehouse Interior 
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Photo 4:  
Typical Timber Framed Office 

 

Photo 5:  
Cracking Observed at Re-Entrant Corner of 
Doors.  

 

Photo 6:  
Typical Timber Framing Extension Including 
Plywood Ceiling.  
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Photo 7:  
Typical Full-Height Timber Partition.  

 

Photo 8:  
Typical Single Panel Connector 

 

Photo 9: 
Typical Double Panel Connector 
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5 DETAILED SEISMIC ASSESSMENT RESULTS 

5.1 Primary Lateral Structure 

The primary lateral load resisting system of the building, consisting of reinforced concrete 

walls, has been assessed as having an earthquake score of 75%NBS (IL2), based on a 

maximum ductility of μ=1.  

The primary lateral load resisting system was assessed for earthquake loading in each 

horizontal direction using a force-based approach based on the structure remaining at low 

levels of ductility as outlined in the MBIE Guidelines. 

In both directions the building lateral load resisting capacity is limited by the connectors 

between concrete panels which are inherently non-ductile, and by the capacity of wall panels 

to sustain face loads. 

5.2 Primary Gravity Structure 

There are no primary gravity structural elements fully independent of the primary lateral 

structure. Concrete wall panels are supported directly on concrete posthole foundations and 

are stabilised by panel-to-panel connections at the corners of the units.  

5.3 Foundations 

The foundations below the primary lateral load resisting system have been assessed using 

an elastic force-based analysis. Shallow concrete posthole foundation capacities have been 

assessed in accordance with section C4 of the MBIE Guidance. The foundations have been 

assessed as having an earthquake score of 100%NBS (IL2), based on probable geotechnical 

bearing strength calculations. 

5.4 Roof Structure 

The roof structure has been assessed in accordance with the Parts and Components 

provisions of NZS1170.5:2004 using an elastic force-based analysis. It was determined that 

the earthquake score of the roof structure 80%NBS (IL2), limited by the capacity of the side 

walls of the building to support the roof structure out-of-plane. 

5.5 Secondary and Non-Structural Elements 

Under section C10 of the MBIE Guidelines, building elements which do not form part of the 

primary lateral or gravity load-resisting systems are to be assessed in accordance with the 

MBIE Guidelines and assigned an earthquake score. These elements are referred to as 

Secondary Structure and Non-Structural (SSNS) elements. The objective is to determine 

whether these elements represent a significant life safety hazard or may damage adjacent 

property, should their capacity be exceeded. It is not intended to assess the risk of damage 

to the elements themselves or their effects on building operation. 

The secondary and non-structural elements that have been identified in these buildings are: 

- Lightweight timber framing partition walls 

- Lightweight timber framed ceilings 
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- Lightweight shelving installed by building occupants. 

None of the above secondary and non-structural building elements are considered to 

represent a significant life safety hazard and have not been specifically assessed as part of 

this report.  

5.6 Assessment Findings Summary 

Key findings of the detailed seismic assessment of the building are as follows: 

• The building has been assessed as having an earthquake score of 75%NBS (IL2).  

• The primary lateral load-resisting system in both directions has been assessed as 

having an earthquake score of 75%NBS (IL2). The assessment limited the ductility of 

the primary lateral load resisting system to 1. 

• The foundations have been assessed as having an earthquake score of 100%NBS (IL2).  

A detailed breakdown of the components is given in the following tables. 

Table 5.6a Detailed %NBS Score by Building Element. 

System Element 
%NBS 
(IL2) 

Concrete walls 

Front walls out-of-plane 95% 

Side walls out-of-plane 80% 

Rear walls out-of-plane 100% 

External corner panel to slab connectors 75% 

External corner panel to panel connectors 80% 

Foundations Bearing Capacity 100% 

Primary Lateral Load 
Resisting Structure 

Lowest Scoring Element 75% 

 

Table 5.6b Summary of SSNS Element Assessment  

Elements Included Mode of Failure 
%NBS 
(IL2) 

None N/A N/A 

 

Table 5.6c: SSNS Elements Excluded from Assessment. 

Elements Excluded Justification for Excluding 

Glazing system Toughened glass – not a significant life safety hazard. 

Suspended ceiling Lightweight ceilings above Class II or III space, as defined 
in Table A4.1 and A4.2 of MBIE Guidelines. 

Mechanical services Lightweight units located on the roof are not a significant 
life safety hazard.  

Lightweight internal 
partitions 

<25kg/m2 walls – not a significant life safety hazard. 
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6 CONCLUSIONS 

Engenium has carried out a seismic assessment of the building at 37 Washbournes Road in 

accordance with the MBIE Guidelines (July 2017). The conclusions of this assessment are as 

follows:  

• A quantitative Detailed Seismic Assessment of the building identified an earthquake 

rating for the building of 75%NBS (IL2).  

• Based on this assessment, the building is not categorised as an Earthquake Risk 

Building, as its earthquake score exceeds the criteria that could classify it as an 

Earthquake Prone Building. It is important to note that only the Territorial Authority 

can determine whether the building is earthquake prone in accordance with the 

Building Act 2004. 

• The earthquake rating of 75%NBS (IL2) corresponds to a grade of ‘B’, “Low risk 

Building” as defined by the NZSEE grading scheme. 

• The primary lateral load-resisting system has been assessed as having an earthquake 

score of 75%NBS (IL2) in both horizontal directions. 

• The foundations were assessed as having an earthquake score of 100%NBS (IL2) in 

lateral load-resisting capacity. 

• A geotechnical assessment report carried out as part of this DSA concludes that the 

buildings are ‘structurally dominated’ in accordance with the NZSEE guidelines. 

• There are no secondary and non-structural building elements which are considered to 

represent a significant life safety hazard which are required to be assessed under the 

MBIE Guidelines. 
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Nick Traylen email ntraylen@geotech.co.nz 

 

Geotech Consulting (NZ) Ltd 

PO Box 130 122      
Christchurch    

 New Zealand 

Ian McCahon email mccahon@geotech.co.nz 

Andrew Hurley email ahurley@geotech.co.nz 

G E O T E C H N I C A L   E N G I N E E R I N G   S E R V I C E S 
 

5814 
 
21 June 2023 
 
Engenium Ltd 
PO Box 3911 
Christchurch 
 
Attention  Thomas Ryan 
  thomas.ryan@engenium.co.nz   
 
Dear Thomas 
 
Geotechnical assessment for 37 Washbournes Road, Wigram (Lot 2 DP 370841) 
 

1. Introduction 

37 Washbournes Road is a 4021 m2 commercial/industrial site, set back from the south-east side of 

Washbournes Road, 140 m from the Vickery Street intersection.  The terrain is flat, however the 

Hayton Stream runs just outside the north-east boundary in a 2 m deep channel. 

The property was developed in 2009 with two blocks of light industrial buildings, being, single storey 

precast concrete construction with 3 m high walls and lightweight, low pitch, roofs.  Each unit is around 

7.4 m by 14.2 m.  The smaller block (yellow highlight in Fig 1) comprises six standard units with a larger 

block of nine units (purple highlight in Fig 1) aligned to the south-east boundary.  

We understand that Engenium are completing a Detailed Seismic Assessment of the buildings and you 

have requested a geotechnical opinion on: 

a) the probable shallow bearing capacity and  

b) liquefaction hazard to the buildings. 

In undertaking this assessment we have reviewed: 

• Engenium Soil Investigation logs, file E1942, dated 8 June 2023 

• Structural drawings by Alan Reay Consultants, File 8740, Consent Issue, 2008. 

• Existing data from the NZ Geotechnical Database (NZGD), ECan wells database and Geotech 

Consulting records. 

We have been advised that the buildings are in good condition and were in continuous use throughout 

and since the Canterbury earthquakes, with only minor structural damage.  

This assessment is for the purpose of the DSA only.  If new foundations or new buildings are proposed 

a more comprehensive assessment and additional investigation is recommended. 

 

  

mailto:thomas.ryan@engenium.co.nz
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2. Ground Conditions 

Existing records 

We are not aware of any soils testing on the site prior to construction.  Geotech Consulting hold records 

from 11 Washbournes Road (100 m to the north-east) which show shallow gravels from the near 

ground surface to 11m depth.  The NZGD holds records from 47 Washbournes Road (100 m to the 

west) which shows a sequence of soft silts and sands with gravel only struck at 8 m depth.  The gravels 

are continuous to 14 m depth where there is a layer of sand and then more gravels from 16 m to 20 m. 

The regional geological model1 predicts the Riccarton Gravels to be at 19 m depth and about 21 m thick 

in this location.  The borehole from No 47 erroneously records Riccarton Gravels from 8 m depth. 

The Riccarton gravel is underlain with further layers of silt, sand and gravel for another ≈450 m before 

volcanic rock from the Lyttelton volcano is encountered. 

Site Investigation 

Engenium have carried out 3 machine auger boreholes on the site, as shown on Figure 1.  Findings 

from these tests can be generalized as silts over gravels with gravels found at varying depths from 

0.8 m (BH2 – north east of site), 1.3 m (BH1 – north-west of site) and not encountered within the 2.6 m 

depth of BH3 (south-west of site).  No field testing was carried out with these boreholes. 

 
Figure 1 Site location with borehole test sites 

For the purpose of this assessment we have assumed the soil profile is similar to that seen at 47 

Washbournes Road.  This is consistent with the BH3 and is more conservative than the ground profile 

indicated by BH1 and BH2. 

 

 
1 Begg, Jones & Barrell (2015). Geology and geomorphology of urban Christchurch and north-eastern Canterbury. GNS 
Science Geological Map 3 
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Groundwater 

The GNS Science median water table elevation study2 indicates a groundwater depth of around 5.2 m, 

rising to 4.2 m, at the 85%ile.  Measurements from previous investigation are 7.2 m deep at 11 

Washbournes Road and 6 m deep at 47 Washbournes Road.  Groundwater was observed at 2.3 m 

depth in BH3 in the Engenium investigation but this is noted as being within a plastic silt so may be 

‘perched’ and not representative of the actual groundwater level. 

For this assessment we prefer the GNS model which has the benefit of measurements taken over many 

months.  

 

3. Seismicity 

Seismic Category 

The deep alluvial soils that underlie this part of Christchurch make this a Class D, deep or soft soil site, 

in terms of the seismic design requirements of NZS 1170.5:2004.   

Seismic Hazard 

Peak ground accelerations (PGA) for liquefaction assessment, are shown in Table 3-1.  These PGA’s are 

appropriate for Class D sites and Importance Level 2 (IL2) structures, that is, normal occupancy 

buildings.  

Design Case PGA Magnitude Return 
period 

SLSA
3 0.13g M7.5 25 yr 

SLSB 0.19g M6 25 yr 
ULS4 0.35g M7.5 500 yr 

Table 3-1 Seismic design cases for liquefaction assessment (MBIE 2012, 2014) 
 
Recent Earthquakes 

The site has been subject to repeated shaking from the Canterbury earthquakes.  Estimates5 of peak 

ground acceleration are shown in Table 3-2.   

Earthquake Mag. Peak Ground Acceleration, PGA 

  Mean Equivalent M7.5 PGA10_7.5 

4 Sep 2010 7.1 0.26 0.23 0.15 

22 February 2011 6.2 0.29 0.21 0.13 

13 June 2011 6.0 0.16 0.10 0.06 

23 Dec 2011 5.9 0.14 0.09 0.05 

Table 3-2  Estimated PGA for the main Canterbury earthquakes  

(green background indicates ‘sufficiently tested’) 

 
2 "GNS Science Median Groundwater Surface Elevations", Map Layer CGD5160 - 10 June 2014, retrieved June 2023 from 
the New Zealand Geotechnical Database 
3 SLS = serviceability limit state, the building should perform such that damage is minimal, easily repairable and doesn’t 

affect the function of the structure.   
4 ULS = ultimate limit state, the building may suffer significant damage but should not collapse.   
5 By Bradley and Hughes 2012 as provided in the New Zealand Geotechnical Database 
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To establish whether the site can be considered ‘sufficiently tested’ at the 1 in 25 year, ‘Serviceability 

Limit State’ (SLS), the estimated mean PGA for each earthquake has been converted to an equivalent 

PGA for a magnitude M7.5 earthquake plus the PGA with 90% probability of being exceeded (PGA10_7.5).   

A 90% exceedance PGA of 0.13g is the level at which the MBIE guidance accepts a site as being 

‘sufficiently tested’.  This site has almost certainly been tested in excess of SLS levels in the September 

2010 and February 2011 earthquakes. 

 

4. Liquefaction Assessment 

Technical Category 

MBIE Technical Categories6 are not directly applicable to commercial/industrial sites but they can be 

used to give an indication of the likely scale of effects.  The nearest residential properties are on the 

opposite side of Washbournes Road and are classified as TC1. 

Liquefaction Vulnerability 

The 2020 Christchurch Liquefaction Vulnerability Study, by Tonkin & Taylor, shows the site as being 

within an extensive area of “Low” vulnerability7. 

Site Performance 

There are no reports of ground damage for this area in EQC records8, including in the residential 

properties across the road. 

Our own examination of aerial photographs taken after the February 2011 earthquake confirms that 

there is no surface ejecta on the site or in the immediate vicinity.  

Interpretation of LiDAR surveys9 suggests a total liquefaction induced settlement as less than 0.1 m 

between September 2010 and June 2011 (including the three main earthquakes in that period).  0.1 m 

is within the margin of error for these LiDAR surveys. 

Liquefaction potential 

The risk of damaging liquefaction is assessed as being low, given the groundwater depth and the 

observed building performance in the Canterbury Earthquakes.   The site has been ‘sufficiently tested’ 

in terms of the MBIE Guidelines, such that we can rely on these observations for future performance 

at SLS. 

Indicative liquefaction settlements can be obtained (using the liquefaction evaluation layer in the 

NZGD10) for the two CPT’s on 47 Washbournes Road where the soil profile is silts to around 8 m depth 

over gravels.  These tests indicate 10-20 mm liquefaction settlement at SLS and 40-60 mm at ULS.  Both 

with the 85%ile groundwater level and standard deterministic parameters of PL = 15% and CFC = 0.0.   

These analytical results are on the boundary of TC1 & TC2 behaviour (with 15 mm (SLS) & 50 mm (ULS) 

as the ‘index’ limits).  However, given the building and site performance and the nearby residential site 

classification we assess this site as being equivalent to TC1. 

 

 
6 MBIE (2012). Guidance on repairing and rebuilding houses affected by the Canterbury earthquakes.  
7 https://apps.canterburymaps.govt.nz/ChristchurchLiquefactionViewer/ 
8 NZ Geotechnical Database (2013), Map Layers CGD0200 & CGD0300, retrieved June 2023.  
9 NZ Geotechnical Database (2015) "LiDAR and Digital Elevation Models", Map Layer CGD0500 - 20 July 2015, retrieved 
June 2023. 
10 NZ Geotechnical Database (2015) "Liquefaction Evaluation of CPT Investigations", Map Layer CGD0050 - 20 July 2015, 
retrieved June 2023. 
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5. Foundations 

The existing foundations are a series of post hole footings as shown on the 2008 structural drawings 

by Alan Reay Consultants, File 8740, Drawing numbers S1.01 to S1.05.     

To derive %NBS under earthquake conditions, a ‘probable’ capacity has been assessed using standard 

bearing capacity formulae with assumed soil properties of  = 29° and  = 17 kN/m3 in the shallow silts. 

Postholes A, B & C (600 diameter, 1000 deep) 600 kPa 

Postholes D (600 diameter, 500 deep) 300 kPa 

 

This probable capacity is a ‘geotechnical ultimate’ capacity and can be used, with a G & 0.3Q & Eu load 

combination, without applying a capacity reduction factor. 

The foundations are expected to be sufficiently far above the groundwater level to avoid punching 

shear failure, and as such, the provided bearing capacities assume that liquefaction does not affect the 

capacity. 

 

6. Geotechnical Hazards 

A Detailed Seismic Assessment requires an assessment of geotechnical hazards.  Potential geohazards 
are outlined in Table 6-1. 
 

Hazard Assessment Category 

Inundation The site is not within the District 

Plan Flood Management Area 

Hazard originates outside the building 

footprint so does not influence %NBS 

rating 

Erosion There are no significant waterways 

nearby and hence no significant risk 

of erosion  

n/a 

Slope stability The built area of the site is flat so 

there is no risk of slope failure 

n/a 

Falling debris The site is flat so there is no risk 

from falling debris 

n/a 

Active 

Faulting 

There are no known active faults 

within the site  

Hazard originates outside the building 

footprint so does not influence %NBS 

rating 

Earthquake The site is subject to earthquake 

shaking, in common with the rest of 

Christchurch 

Hazard originates outside the building 

footprint so does not influence %NBS 

rating 

Liquefaction There is a low risk of subsidence in 

the event of seismic liquefaction.  

Specifically assessed (ref Section 4) 

Table 6-1 Geohazard summary 

An initial review of geotechnical hazards, in collaboration with Engenium, and considering building 

performance, and the likely effects of liquefaction, has led to the conclusion that the building is 

“structurally dominated” for the purposes of a DSA. 
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Outstanding risks and uncertainties relating to these hazards are considered in Table 6-2.  The possible 

response should be considered if these geotechnical risks are considered material for this “structurally 

dominated” building. 

Key uncertainty Possible response  Mitigating factors 

Groundwater level is 

higher than expected 

Install a standpipe and monitor 

variations until an estimate of 

long-term median level is 

obtained 

Observed performance of the site and 

structure to date, indicates that 

shallow liquefaction is unlikely to have 

occurred. 

Ground profile is 

assumed from a 

combination of 

shallow tests and deep 

tests that are 100 m 

away. 

Site specific deep testing. Observed performance of the structure 

to date.  Further testing would be 

needed if a repeat of this settlement is 

structurally not tolerable. 

Table 6-2 Summary of key uncertainties 

The risk posed by each of these uncertainties is that the foundations will not perform as well as 

expected, that is, may undergo excessive settlement in a future earthquake.  However, the good 

performance of the foundations, in the September 2010 and February 2011 earthquakes, gives 

confidence that this is unlikely. 

 

7. Conclusions 

• Ground conditions include a hardfill surface layer, underlain by alluvial deposits of interbedded 

silts, sands and silt/sand mixtures.  Shallow gravels are assumed to be at around 8 m depth with 

the Riccarton gravels expected at 19 m deep. 

• Groundwater is assessed from the GNS Shallow Groundwater model, at 5.2 m median depth, rising 

to 4.2 m at the 85%ile. 

• Liquefaction is assessed as being a low risk based on recorded site and building performance.  The 

site was ‘sufficiently tested’ and future performance can be expected to be similar to what was 

experienced during the Canterbury earthquakes. 

• ‘Probable’ bearing capacities for posthole foundations are assessed at 300 kPa, for 0.5 m deep and 

600 kPa for 1m deep. 

• The buildings are assumed to be ‘structurally dominated’ for assessment of %NBS. 

• This assessment is for the purpose of a detailed seismic assessment of existing buildings.  Any new 

foundation work will require additional testing and assessment. 
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8. Limitations 

This report has been prepared for the benefit of Engenium Ltd as our client, with respect to the brief.  

The reliance by other parties on the information or opinions contained in the report shall be at such 

parties’ sole risk. 

Recommendations and opinions (not to be construed as guarantees) in this report are based on a 

discrete number of test pits, boreholes, and data derived from other sources. The nature and 

continuity of subsoil conditions away from the test locations are inferred and it must be appreciated 

that actual conditions could vary from the assumed model. 

During any excavation works, the site should be examined by an Engineer or Engineering Geologist 

competent to judge whether the exposed subsoils are compatible with the inferred conditions on 

which the report has been based.  It is possible that the nature of the exposed subsoils may require 

further investigation, and the subsequent modification of design work.  

 

NZGD Important notice 

Information in this report that references the NZGD was created from maps and/or data extracted from 

the NZ Geotechnical Database (https://www.nzgd.org.nz/), which were prepared and/or compiled for 

the Earthquake Commission (EQC) to assist in assessing insurance claims made under the Earthquake 

Commission Act 1993.  The source maps and data were not intended for any other purpose. EQC and 

its engineers, Tonkin & Taylor, have no liability for any use of the maps and data or for the consequences 

of any person relying on them in any way. 

 

 

Yours faithfully 
Geotech Consulting Limited 

 
 

Andrew Hurley  

Principal Geotechnical Engineer  

CMEngNZ, CPEng 

p. 03 982 2838 
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APPENDIX C 

Photograph Location Plan 
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APPENDIX D 

Qualitative Assessment Report 



Printed 31/05/2023 IEP Spreadsheet Version 3.0 - 28/06/2017

Page 1

Street Number & Name: Job No.:

AKA: By:

Name of building: Date:

City: Revision No.:

Table IEP-1      Initial Evaluation Procedure Step 1

Step 1 - General Information

1.1 Photos  (attach sufficient to describe building)

1.2 Sketches (plans etc, show items of interest)

1.3 List relevant features (Note: only 10 lines of text will print in this box. If further text required use Page 1a)

1.4 Note information sources Tick as appropriate

Visual Inspection of Exterior Specifications

Visual Inspection of Interior Geotechnical Reports

Drawings  (note type) Other  (list)

Christchurch

NOTE: THERE ARE MORE PHOTOS ON PAGE 1a ATTACHED

Council record of drawings only

37 Washbournes Road E1942

TR

2/03/2023

1

NOTE: THERE ARE MORE SKETCHES ON PAGE 1a ATTACHED

Initial Evaluation Procedure (IEP) Assessment - Completed for MPROP Ltd

Single level small warehouse units with lightweight internal offices.
Precast concrete walls on all sides of each unit, 100mm to 150mm thick, two sides supported.
Lightweight roofing on steel purlins spanning between concrete panels. No roof bracing.
Panels clipped together with steel corner brackets bolted into M10 Elephant's foot ferrules.

WARNING!! This initial evaluation has been carried out solely as an initial seismic assessment of the building following the procedure set out in the "The Seismic Assessment of 

Existing Buildings" Technical Guidelines for Engineering Assessments, July 2017.  This spreadsheet must be read in conjunction with the limitations set out in the accompanying 

report, and should not be relied on by any party for any other purpose.  Detailed inspections and engineering calculations, or engineering judgements based on them, have not 

been undertaken, and these may lead to a different result or seismic grade.
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Initial Evaluation Procedure (IEP) Assessment - Completed for MPROP Ltd Page 2

Street Number & Name: Job No.:

AKA: By:

Name of building: Date:

City: Revision No.:

Table IEP-2      Initial Evaluation Procedure Step 2

Step 2 - Determination of (%NBS) b

(Baseline (%NBS)  for particular building - refer Section B5 )

2.1 Determine nominal (%NBS)  = (%NBS) nom

a)  Building Strengthening Data

N/A N/A

b) Year of Design/Strengthening, Building Type and Seismic Zone

             Building Type: Not applicable Not applicable

             Seismic Zone: Not applicable Not applicable

c)  Soil Type

From NZS1170.5:2004, Cl 3.1.3 : Not applicable

From NZS4203:1992, Cl 4.6.2.2 :

(for 1992 to 2004 and only if known) Not applicable Not applicable

d)  Estimate Period, T

Comment: hn = 4 4 m

Ac = 1.00 1.00 m
2 

Moment Resisting Concrete Frames:   T  = max{0.09h n
0.75 

, 0.4}

Moment Resisting Steel Frames:   T  = max{0.14h n
0.75 

, 0.4}

Eccentrically Braced Steel Frames:   T = max{0.08h n
0.75

 , 0.4}

All Other Frame Structures:   T  = max{0.06h n
0.75

 , 0.4}

Concrete Shear Walls T = max{0.09h n
0.75

/ Ac
0.5 

, 0.4}

Masonry Shear Walls:   T  < 0.4sec 

User Defined (input Period):   

T: 0.40 0.40

e) Factor A: Factor A: 1.00 1.00

f)  Factor B: Factor B: 1.00 1.00

g) Factor C: Factor C: 1.00 1.00

h) Factor D: Factor D: 1.00 1.00

(%NBS) nom = AxBxCxD (%NBS) nom 100% 100%

2/03/2023

Christchurch 1

37 Washbournes Road E1942

TR

For reinforced concrete buildings designed between 1976-84 Factor 
C = 1.2, otherwise  take as 1.0.

For buildings designed prior to 1935 Factor D = 0.8 except for Wellington 
and Napier (1931-1935) where Factor D may be taken as 1.0, otherwise 
take as 1.0.

Determined from NZSEE Guidelines Figure 3A.1 using 
results (a) to (e) above

WARNING!! This initial evaluation has been carried out solely as an initial seismic assessment of the building following the procedure set out in "The Seismic Assessment of Existing 

Buildings" Technical Guidelines for Engineering Assessments, July 2017.  This spreadsheet must be read in conjunction with the limitations set out in the accompanying report, and should 

not be relied on by any party for any other purpose.  Detailed inspections and engineering calculations, or engineering judgements based on them, have not been undertaken, and these 

may lead to a different result or seismic grade.

Longitudinal Transverse

Strengthening factor determined using result from (a) above (set to 1.0 
if not strengthened)

Where  hn = height in metres from the base of the structure to the 
uppermost seismic weight or mass.

Tick if building is known to have been strengthened in this direction

If strengthened, enter percentage of code the building has been strengthened to

1935-1965

Pre 1935

1965-1976

1976-1984

1984-1992

1992-2004

2004-2011

Post Aug 2011

1935-1965

Pre 1935

1965-1976

1976-1984

1984-1992

1992-2004

2004-2011

Post Aug 2011
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Initial Evaluation Procedure (IEP) Assessment - Completed for MPROP Ltd Page 3

Street Number & Name: Job No.:

AKA: By:

Name of building: Date:

City: Revision No.:

Table IEP-2      Initial Evaluation Procedure Step 2 continued

2.2 Near Fault Scaling Factor, Factor E

If T  < 1.5sec, Factor E = 1

a)  Near Fault Factor, N(T,D) N(T,D): 1 1

   (from NZS1170.5:2004, Cl 3.1.6)

b) Factor E = 1/N(T,D) Factor E: 1.00 1.00

2.3 Hazard Scaling Factor, Factor F

a)  Hazard Factor, Z, for site

Z = 0.3 (from NZS1170.5:2004, Table 3.3)

Z 1992 = 0.8 (NZS4203:1992 Zone Factor from accompanying Figure 3.5(b))

Z 2004  = 0.22 (from NZS1170.5:2004, Table 3.3)

b)  Factor F

  For pre 1992       = 1/Z

  For 1992-2011 = Z 1992/Z

  For post 2011 = Z 2004/Z

Factor F: 0.73 0.73

2.4 Return Period Scaling Factor, Factor G

a) Design Importance Level, I

I = 1 1

b) Design Risk Factor, Ro

  (set to 1.0 if other than 1976-2004, or not known)

Ro = 1 1

c) Return Period Factor, R

  (from NZS1170.0:2004 Building Importance Level) Choose Importance Level

R = 1.0 1.0

d) Factor G = IRo/R

Factor G: 1.00 1.00

2.5 Ductility Scaling Factor, Factor H

a) Available Displacement Ductility Within Existing Structure

Comment: µ = 1.00 1.00

b) Factor H k µ k µ

For pre 1976 (maximum of 2) = 1.00 1.00

For 1976 onwards = 1 1

Factor H: 1.00 1.00

  (where kµ is NZS1170.5:2004 Inelastic Spectrum Scaling Factor, from accompanying Table 3.3)

2.6 Structural Performance Scaling Factor, Factor I

a) Structural Performance Factor, S p 

   (from accompanying Figure 3.4)

Sp = 1.00 1.00

b) Structural Performance Scaling Factor    =   1/Sp Factor I: 1.00 1.00

   Note Factor B values for 1992 to 2004 have been multiplied by 0.67 to account for Sp in this period

2.7 Baseline %NBS  for Building, (%NBS) b

     (equals (%NBS )nom x E x F x G x H x I  )

TR

2/03/2023

Christchurch 1

73% 73%

37 Washbournes Road E1942

(Set to 1 if not known. For buildings designed prior to 1965 and known to be designed as a public 

building set to 1.25. For buildings designed 1965-1976 and known to be designed as a public 

building set to 1.33 for Zone A or 1.2 for Zone B. For 1976-1984 set I value.)

Location:

Longitudinal Transverse

WARNING!! This initial evaluation has been carried out solely as an initial seismic assessment of the building following the procedure set out in "The Seismic Assessment of Existing 

Buildings" Technical Guidelines for Engineering Assessments, July 2017.  This spreadsheet must be read in conjunction with the limitations set out in the accompanying report, and should 

not be relied on by any party for any other purpose.  Detailed inspections and engineering calculations, or engineering judgements based on them, have not been undertaken, and these 

may lead to a different result or seismic grade.

Tick if light timber-framed construction in this direction

Refer right for user-defined locations

1 2 3 4 1 2 3 4
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Initial Evaluation Procedure (IEP) Assessment - Completed for MPROP Ltd Page 4

Street Number & Name: Job No.:

AKA: By:

Name of building: Date:

City: Revision No.:

Table IEP-3      Initial Evaluation Procedure Step 3

Step 3 - Assessment of Performance Achievement Ratio (PAR) 
(Refer Appendix B - Section B3.2)

a) Longitudinal Direction

        potential CSWs     Effect on Structural Performance Factors

    (Choose a value - Do not interpolate)

3.1  Plan Irregularity

Effect on Structural Performance Factor  A 1.0

3.2  Vertical Irregularity

Effect on Structural Performance Factor B 1.0

3.3  Short Columns

Effect on Structural Performance Factor C 1.0

3.4  Pounding Potential

(Estimate D1 and D2 and set D = the lower of the two, or 1.0 if no potential for pounding, or consequences are considered to be minimal)

a)  Factor D1: - Pounding Effect

Factor D1 For Longitudinal Direction: 1.0

Table for Selection of Factor D1 Severe    Significant Insignificant

Separation 0<Sep<.005H    .005<Sep<.01H Sep>.01H

Alignment of Floors within 20% of Storey Height

Alignment of Floors not within 20% of Storey Height

b) Factor D2: - Height Difference Effect

Factor D2 For Longitudinal Direction: 1.0

Table for Selection of Factor D2 Severe    Significant Insignificant

0<Sep<.005H   .005<Sep<.01H Sep>.01H

Height Difference  >  4 Storeys

Height Difference 2 to 4 Storeys

Height Difference < 2 Storeys

Factor D 1.0

3.5  Site Characteristics - Stability, landslide threat, liquefaction etc as it affects the structural performance from a life-safety perspective

Effect on Structural Performance Factor E 1.0

3.6  Other Factors - for allowance of all other relevant characterstics of the building Factor F 1.0

Record rationale for choice of Factor F:

PAR

3.7  Performance Achievement Ratio (PAR)

        (equals A x B x C x D x E x F )

Low liquefaction hazard in this area. (Source: Canterbury Maps).

Brittle panel to panel connections 

No irregularity, no rigid diaphragms.

Single level building.

No columns in building.

Single level building. 

Longitudinal 1.00

Single level building.

37 Washbournes Road E1942

TR

2/03/2023

Christchurch 1

Severe 

For < 3 storeys - Maximum value 2.5 
otherwise  - Maximum value 1.5.  

No minimum.

Note:
Values given assume the building has a frame structure. For stiff buildings (eg shear walls), the effect of pounding 
may be reduced by taking the coefficient to the right of the value applicable to frame buildings.

WARNING!! This initial evaluation has been carried out solely as an initial seismic assessment of the building following the procedure set out in "The Seismic Assessment of Existing 

Buildings" Technical Guidelines for Engineering Assessments, July 2017.  This spreadsheet must be read in conjunction with the limitations set out in the accompanying report, and should not 

be relied on by any party for any other purpose.  Detailed inspections and engineering calculations, or engineering judgements based on them, have not been undertaken, and these may 

lead to a different result or seismic grade.

Significant Insignificant

Severe Significant Insignificant

Severe Significant Insignificant

1 1 1

0.4 0.7 0.8

0.4 0.7 1

1 1 1

0.7 0.9 1

Severe Significant Insignificant
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Initial Evaluation Procedure (IEP) Assessment - Completed for MPROP Ltd Page 5

Street Number & Name: Job No.:

AKA: By:

Name of building: Date:

City: Revision No.:

Table IEP-3      Initial Evaluation Procedure Step 3

Step 3 - Assessment of Performance Achievement Ratio (PAR) 
(Refer Appendix B - Section B3.2)

b) Transverse Direction

Factors

        potential CSWs         Effect on Structural Performance

        (Choose a value - Do not interpolate)

3.1  Plan Irregularity

Effect on Structural Performance Factor  A 1.0

3.2  Vertical Irregularity

Effect on Structural Performance Factor B 1.0

3.3  Short Columns

Effect on Structural Performance Factor C 1.0

3.4  Pounding Potential

(Estimate D1 and D2 and set D = the lower of the two, or 1.0 if no potential for pounding, or consequences are considered to be minimal)

a)  Factor D1: - Pounding Effect

Factor D1 For Transverse Direction: 1.0

Table for Selection of Factor D1 Severe    Significant Insignificant

Separation 0<Sep<.005H    .005<Sep<.01H Sep>.01H

Alignment of Floors within 20% of Storey Height

Alignment of Floors not within 20% of Storey Height

b) Factor D2: - Height Difference Effect

Factor D2 For Transverse Direction: 1.0

Table for Selection of Factor D2 Severe    Significant Insignificant

0<Sep<.005H   .005<Sep<.01H Sep>.01H

Height Difference  >  4 Storeys

Height Difference 2 to 4 Storeys

Height Difference < 2 Storeys

Factor D 1.0

3.5  Site Characteristics - Stability, landslide threat, liquefaction etc as it affects the structural performance from a life-safety perspective

Effect on Structural Performance Factor E 1.0

3.6  Other Factors - for allowance of all other relevant characterstics of the building Factor F 1.00

Record rationale for choice of Factor F:

PAR

3.7  Performance Achievement Ratio (PAR)

        (equals A x B x C x D x E x F )

Single level building.

Single level building.

37 Washbournes Road E1942

TR

Single level building.

No columns in building.

2/03/2023

Christchurch 1

No irregularity, no rigid diaphragms.

Low liquefaction hazard in this area. (Source: Canterbury Maps).

Brittle panel to panel connections 

Transverse 1.00

For < 3 storeys - Maximum value 2.5 
otherwise  - Maximum value 1.5.  

No minimum.

WARNING!! This initial evaluation has been carried out solely as an initial seismic assessment of the building following the procedure set out in "The Seismic Assessment of Existing 

Buildings" Technical Guidelines for Engineering Assessments, July 2017.  This spreadsheet must be read in conjunction with the limitations set out in the accompanying report, and should 

not be relied on by any party for any other purpose.  Detailed inspections and engineering calculations, or engineering judgements based on them, have not been undertaken, and these may 

lead to a different result or seismic grade.

Note:
Values given assume the building has a frame structure. For stiff buildings (eg shear walls), the effect of pounding 
may be reduced by taking the coefficient to the right of the value applicable to frame buildings.

Severe Significant Insignificant

Severe Significant Insignificant

Severe Significant Insignificant

1 1 1

0.4 0.7 0.8

0.4 0.7 1

1 1 1

0.7 0.9 1

Severe Significant Insignificant
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Initial Evaluation Procedure (IEP) Assessment - Completed for MPROP Ltd Page 6

Street Number & Name: Job No.:

AKA: By:

Name of building: Date:

City: Revision No.:

Table IEP-4      Initial Evaluation Procedure Steps 4, 5, 6 and 7

Step 4 - Percentage of New Building Standard (%NBS)

Longitudinal Transverse

4.1 Assessed Baseline %NBS  (%NBS) b 73% 73%

     (from Table IEP - 1)

4.2 Performance Achievement Ratio (PAR) 1.00 1.00

     (from Table IEP - 2)

4.3 PAR x Baseline (%NBS) b 75% 75%

4.4 Percentage New Building Standard (%NBS) - Seismic Rating 75%

     ( Use lower of two values from Step 4.3)

Step 5 - Is %NBS  < 34? NO

Step 6 - Potentially Earthquake Risk (is %NBS  < 67)? NO

Step 7 - Provisional Grading for Seismic Risk based on IEP

Seismic Grade B

Additional Comments (items of note affecting IEP based seismic rating)

Relationship between Grade and %NBS :

37 Washbournes Road E1942

TR

2/03/2023

Christchurch 1

WARNING!! This initial evaluation has been carried out solely as an initial seismic assessment of the building following the procedure set out in "The Seismic Assessment of Existing 

Buildings" Technical Guidelines for Engineering Assessments, July 2017.  This spreadsheet must be read in conjunction with the limitations set out in the accompanying report, and should 

not be relied on by any party for any other purpose.  Detailed inspections and engineering calculations, or engineering judgements based on them, have not been undertaken, and these 

may lead to a different result or seismic grade.
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Street Number & Name: Job No.:

AKA: By:

Name of building: Date:

City: Revision No.:

Table IEP-5     Initial Evaluation Procedure Step 8

Step 8 - Identification of potential Severe Structural Weaknesses (SSWs) that could result in 

              significant risk to a significant number of occupants

8.1 Number of storeys above ground level 1

8.2 Presence of heavy concrete floors and/or concrete roof? (Y/N) N

Potential Severe Structural Weaknesses (SSWs):

Note: Options that are greyed out are not applicable and need not be considered.

IEP Assessment Confirmed by Signature

Name

CPEng. No

 Occupancy not considered to be significant - no further consideration required

 Risk not considered to be significant - no further consideration required

2/03/2023

Christchurch 1

37 Washbournes Road E1942

TR

The following potential Severe Structural Weaknesses (SSWs) have been identified

in the building that could result in significant risk to a significant number of occupants:

1. None identified

2. Weak or soft storey (except top storey)

3. Brittle columns and/or beam-column joints the deformations of which are

    not constrained by other structural elements

4. Flat slab buildings with lateral capacity reliant on low ductility slab-to-column

    connections

5. No identifiable connection between primary structure and diaphragms

6. Ledge and gap stairs

WARNING!! This initial evaluation has been carried out solely as an initial seismic assessment of the building following the procedure set out in "The Seismic Assessment of Existing 

Buildings" Technical Guidelines for Engineering Assessments, July 2017.  This spreadsheet must be read in conjunction with the limitations set out in the accompanying report, and should 

not be relied on by any party for any other purpose.  Detailed inspections and engineering calculations, or engineering judgements based on them, have not been undertaken, and these 

may lead to a different result or seismic grade.
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Initial Evaluation Procedure (IEP) Assessment - Completed for MPROP Ltd Page 1a

Street Number & Name: Job No.:

AKA: By:

Name of building: Date:

City: Revision No.:

Table IEP-1a     Additional Photos and Sketches

Add any additional photographs, notes or sketches required below:
Note: print this page separately

Christchurch 1

37 Washbournes Road E1942

TR

2/03/2023

WARNING!! This initial evaluation has been carried out solely as an initial seismic assessment of the building following the procedure set out "The Seismic Assessment of Existing 

Buildings" Technical Guidelines for Engineering Assessments, July 2017.  This spreadsheet must be read in conjunction with the limitations set out in the accompanying report, and should 

not be relied on by any party for any other purpose.  Detailed inspections and engineering calculations, or engineering judgements based on them, have not been undertaken, and these 

may lead to a different result or seismic grade.
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APPENDIX E 

Quantitative Assessment Calculations 
































































































