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1 Introduction 

1.1 Scope of Assessment 

1.1.1 General 

Aurecon have been engaged by the Wellington City Council (WCC) to provide a Detailed Seismic 

Assessment (DSA) for seven accommodation buildings located on Daniell Street, Newton, Wellington. Refer 

to Figure 1-1 for the site’s location and layout.  

 The buildings include: 

1. 140 Daniell Street - DANF 

2. 142 Daniell Street - DANG 

3. 144 Daniell Street - DANH 

4. 146 Daniell Street - DANI 

5. 148 Daniell Street - DANJ 

6. 175 Daniell Street - DANK 

7. 175 Daniell Street – DANL 

This DSA report is for the 144 Daniell Street - DANH (Building H). Figure 1-2 shows a photo of the building 

and Figure 1-3 shows an elevation of the building.  

The DSA focuses on life safety issues as the primary objective. This means that the earthquake scores or 

rating is based primarily on life safety considerations rather than damage to the building or its contents 

unless this might lead to damage to adjacent property. The earthquake rating assigned is, therefore, not 

reflective of serviceability performance. 

 

Figure 1-1. Structures included in the Daniell Street DSAs (Source: Google Earth) 

 



 

 

 

 

Figure 1-2. Photo of the Building 

 
 

Figure 1-3. Elevation View of Building 

1.1.2 Scope 

The purpose of this assessment is to complete Detailed Seismic Assessment (DSA) generally in accordance 

The Seismic Assessment of Existing Buildings – Technical Guidelines for Engineering Assessments, dated 

July 2017 (Red Book), including the updated Section C5 – Concrete Buildings – Proposed Revision to the 

Engineering Assessment Guidelines, dated November 2018 (the Yellow Chapter). These are collectively 

noted as the Guidelines. The assessment will provide a %NBS score for building elements that may pose a 

life hazard during an earthquake and provide an overall seismic %NBS rating to the building.  



 

 

 

1.1.3 Importance Level 

The building has been assessed as an Importance Level 2 (IL2) building and a design life of 50 years, in 

accordance with the New Zealand Building Code. A return period factor ‘R’ of 1.0 has therefore been used in 

accordance with NZS1170.5. 

1.1.4 Site and subsoil class  

Based on our review of the published geology and historic ground investigations, we are using the NZS 

1170.5:2004 site subsoil classification of B for this site. 

Geotechnical hazards such as liquefaction, landslide and lateral spreading are outside the scope of this 

assessment.   

1.1.5 Hazard Zone Factor 

The hazard zone factor Z determines the “seismic risk” area in accordance with NZS1170.5. There are 

different hazard zones factors depending on the buildings located in New Zealand. From NZS1170.5, we 

have used a hazard factor of Z=0.40 for Wellington.   

1.2 Regulatory Environment and Design Standards 

The DSA was generally completed in accordance with the Guidelines. The Guidelines support seismic 

assessments undertaken for building regulatory requirements set by the Building Act 2004 as amended by 

the Earthquake-prone Buildings Amendment Act 2016. The Building Act 2004 sets out the framework for 

identifying and managing earthquake-prone buildings including that:   

◼ Territorial Authorities (TAs) must identify potentially earthquake-prone buildings.   

◼ Building owners of potentially earthquake-prone buildings must commission an engineering assessment.   

◼ TAs must use this information to determine whether or not a building or part is earthquake prone.   

1.3 Assessment Methodology 

The Guidelines provide solutions and methods for the assessment of existing buildings and give guidance for 

strengthening methodologies that are considered acceptable. We have undertaken a stepped analysis 

approach to assess this building.  Due to the buildings straightforward design, we conducted hand 

calculations using a force-based method for this assessment. 

 

 

 

 

 

 

 

 

 

 





 

 

 

1.7 Structural System Description 

1.7.1 Vertical Lateral Resisting Elements 

The primary lateral resisting system in the longitudinal consists of: 

◼ Timber framed brace walls with plasterboard sheathing.  

The primary lateral resisting system in the transverse direction consists of: 

◼ Timber framed brace walls with plasterboard sheathing. 

◼ Unreinforced block party walls.   

 

 

Figure 1-4. Lateral Load Resisting Elements in the Longitudinal Direction 

 

 

Figure 1-5. Lateral Load Resisting Elements in the Transverse Direction 

 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1-6 RC Party Wall Elevation 

1.7.2 Horizontal Lateral Resisting Elements 

The horizontal lateral load resisting system on the ground level, level 1 and the roof consist of transverse 

timber sheathing board. This type of diaphragm consists of 25 mm thick boards, approximately 100-200 mm 

wide, nailed in a single layer at right angles to the cross members such as joists in a floor or rafters in a roof.  

The sheathing serves the dual purpose of supporting gravity loads and resisting shear forces in the 

diaphragm. We have assumed that the sheathing has been nailed with 60 mm long, 3.15 mm diameter jolt 

head nails, with two nails per sheathing board at each support. Shear forces perpendicular to the direction of 

the sheathing are resisted by the nail couple and some major axis bending of the sheathing boards. Shear 

forces parallel to the direction of the sheathing are transferred through the nails in the supporting joists or 

framing members below the sheathing joints, which then work in weak axis bending.   

The diaphragm functions as a flexible component, distributing seismic loads to the primary lateral resisting 

elements according to its tributary area. 

1.8 Foundations 

The building is supported by RC strip footings at internal 300x300 piers.  The strip footings vary in width from 

150–190mm. The foundations are reinforced with a single layer of bottom reinforcement, no top steel or steel 

stirrups have been placed in the strip footings. The strip footings serve to distribute gravity and vertical 

seismic forces to the soil below.  

Refer to Figure 1-7 for below the typical strip footing detail and Figure 1-8 for a typical strip footing section. 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1-7.  Typical Strip Footing Detail 

 

 

Figure 1-8. Typical Strip Footing Section 

 

 

 

 

 

 

 







 

 

 

3 Secondary Elements 

3.1 Stairs 

The stairs are timber-framed boxed stairs. The existing structural drawings do not contain sufficient 

information to seismically assess the stairs.  

However, according to the Guidelines, internal stairs constructed of timber are unlikely to lead to a significant 

life safety hazard due to loss of egress. Refer to Figure 3-1 that shows the locations of the stairs. 

 

 

Figure 3-1. Stair Locations 

3.2 Chimney 

The perimeter external reinforcement concrete chimney overturning capacity to resist out-of-plane parts 

seismic loading. The chimney is anticipated to fall away from the building, potentially posing a hazard to 

pedestrians during a design-level earthquake. However, the chimney is not expected to be a hazard for 

people inside the building during such an event. The external chimney failure mode is shown in Figure 3-3. 

The internal RC chimneys have sufficient capacity to resist out-of-plane seismic loading. The existing 

drawings indicate that the original internal RC chimneys are positively connected to the RC party walls with 

reinforced bars. 

 

 

Figure 3-2. Chimney Locations 

 

 

 

 



 

 

 

 

Figure 3-3 External Chimney Failure Mode 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

4 Non-Structural Elements  

From our recent experience in evaluating similar buildings in Christchurch and Wellington, non-structural 

building elements (façade glass, ceilings, internal walls, overhead services etc.) constitute a significant 

portion of the repair/reinstatement cost following an earthquake. In a moderate seismic event, non-structural 

element damage may contribute heavily to downtime and repair costs and therefore the performance of 

these non-structural elements following a moderate seismic event could affect business continuity.    

While assessment of these non-structural elements is not part of this DSA scope, a desktop study of the 

available documentation did not identify any large plant, ceilings, and partitions that would raise concern.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

5 Risks from Adjacent Buildings 

There are no risks from adjacent buildings.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





 

 

 

7 Future Code Changes 

7.1 Hazard Zone Factor 

The results of the updated National Seismic Hazard Model (NSHM) were released in October 2022. The 

previous update to the NSHM was in 2010. Since then, the science behind estimating earthquake rates and 

understanding and complexity of ground motion modelling have significantly advanced.   

The NZSM provides the basis for setting the seismic demands in the design code NZS1170.5. Although the 

results are not a design standard or design loadings standard, they provide an indication of how the code 

may reflect the updated seismic hazard in future revisions. A possible outcome of this review will be an 

increase in the hazard zone factor, Z, for the Wellington region. This factor is used to determine the seismic 

risk for the area and hence the design standard for new buildings.    

A future increase in the Hazard Factor will lead to an increase in the design level for new buildings in 

Wellington and potentially increase the standard required for existing buildings to achieve 100%NBS when 

assessed against that new standard.   

7.2 Basin Edge Effects 

The 2016 Kaikōura earthquake exposed the concept of the “basin edge effects.” The basin edge efforts 

cause amplification of ground shaking due to the presence of soft soils in the sedimentary basin and cause 

larger peak ground accelerations than expected.  The edge efforts are currently not incorporated in the 

Earthquake actions design code NZS 1170.5. 

The basin edge effects have the potential to significantly increase the design standard for new buildings in 

particular locations in Wellington and potentially may increase the standard required for existing buildings to 

achieve 100%NBS (IL2) when assessed against that new standard. The “basin edge effects” is currently 

being discussed and reviewed by industry experts with no fixed timeframe when it will be introduced into the 

design standards. 

The building is not expected to be affected by these effects.   

7.3 Seismic Guidelines 

Section C5 – Concrete Buildings – Proposed Revision to the Engineering Assessment Guidelines (Yellow 

Chapter), dated November 2018, provides the latest engineering knowledge on aspects involved in the 

assessment of concrete buildings, and to reflect what engineers learned from the Kaikōura earthquake. 

However, its impact to the industry to still being assessed before it can be incorporated into regulation. 

Therefore, some aspects of the Guidelines may potentially change and hence affect the standard required 

for existing buildings to achieve 100%NBS (IL2). 

This Building is primary a timber building and therefore is not expected to be affected by changes to the 

Yellow Chapter.  

 

 

 

 

 

 

 



 

 

 

8 Seismic Concept Strengthening  

We recommend retrofitting the building to achieve a minimum seismic rating greater than 34%NBS (IL2). Our 

review indicates that seismic strengthening, to attain a rating exceeding 34%NBS (IL2), would involve, but 

not be limited to: 

◼ Removing the external chimney. 

Upon the removal of the external chimney, the building would still have a seismic rating below 67%NBS, 

based on the capacity of the longitudinal wall at 45%NBS(IL2).  

Although this building rates less than 67%NBS(IL2), it is importance to recognise that this structure is a light 

timber-framed building. Such buildings, characterised by their construction, often exhibit superior 

performance in the face of significant earthquake shaking, particularly in terms of life safety. The anticipated 

performance of this building in a design-level earthquake is expected to surpass the implications of its %NBS 

rating, indicating a higher level of resilience and life safety compared to heavier structures.  Therefore, in our 

opinion, no further actions are required to strengthen the building once the external chimney is removed. 

However, if the Wellington City Council wishes to enhance the building's seismic resilience, we recommend 

a seismic retrofit to achieve a minimum rating of 67%NBS (IL2). The strengthening options recommended 

are only of a schematic level detail and a detailed design will be required for Building Consent and 

construction documents. It is noted that the schematic design presented is one structural solution and there 

may be other solutions for the building. 

 This retrofit should include: 

◼ Replacing lining materials for existing walls in specific locations with modern plasterboard linings and 

fixings. 

◼ Installing additional anchors to connect internal party walls to the timber diaphragm. 

◼ Installing additional anchors to connect the building to the existing foundations. 

We further recommend that, in designing any seismic retrofit, the building owner should also consider the 

proposed increase in seismic hazard levels in Wellington. This would insulate the building against further 

future reductions in the seismic rating. 

 

 

 

  



 

 

 

9 Conclusions and Recommendations 

9.1 Conclusion 

The seismic rating of a building is generally limited by the lowest scoring element; therefore, the Building 

achieves an earthquake rating of 15%NBS(IL2) in accordance with the Guidelines. This rating of 15%NBS 

is based on the Critical Structural Weakness (CSW) of the perimeter external reinforcement concrete 

chimney overturning capacity to resist out-of-plane parts seismic loading. 

9.2 Recommendations 

We recommend retrofitting the building to achieve a minimum seismic rating greater than 34%NBS (IL2). Our 

review indicates that seismic strengthening, to attain a rating exceeding 34%NBS (IL2), would involve, 

removing the external chimney. 

Upon the removal of the external chimney, the building would still have a seismic rating below 67%NBS. 

Despite this rating, it's important to note that lightweight timber buildings demonstrate superior performance 

in significant earthquake shaking, particularly in terms of life safety. Therefore, in our opinion, no further 

actions are required to strengthen the building once the external chimney is removed. 

However, if the Wellington City Council wishes to enhance the building's seismic resilience, we recommend 

a seismic retrofit to achieve a minimum rating of 67%NBS (IL2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

10 Explanatory Notes 

◼ The information contained in this report has been prepared by Aurecon at the request of Wellington City 

Council and is exclusively for Wellington City Council’s use and reliance. It is not possible to make a 

proper assessment of this review without a clear understanding of the terms of engagement under which 

it has been prepared, including the scope of the instructions and directions given to and the assumptions 

made by Aurecon. The report will not address issues which would need to be considered for another 

party if that party’s particular circumstances, requirements and experience were known and, further, may 

make assumptions about matters of which a third party is not aware. Aurecon accepts no responsibility or 

liability to any third party for any loss or damage whatsoever arising out of the use of or reliance on this 

report by that party or any party other than our Client. 

◼ This report contains the professional opinion of Aurecon as to the matters set out herein, in the light of the 

information available to it during preparation, using its professional judgment and acting in accordance 

with the standard of care and skill usually exercised by professional engineers providing similar services 

in similar circumstances. Aurecon is not able to give any warranty or guarantee that all possible damage, 

defects, conditions or qualities have been identified. 

◼ The report is based on information that has been provided to Aurecon from other sources or by other 

parties.  The report has been prepared strictly on the basis that the information that has been provided is 

accurate, complete and adequate, except where otherwise identified during site investigation inspections.  

To the extent that any information is inaccurate, incomplete or inadequate, Aurecon takes no 

responsibility and disclaims all liability whatsoever for any loss or damage that results from any 

conclusions based on information that has been provided to Aurecon. 

◼ The inspections of the building discussed in this report have been undertaken to inspect the structure and 

confirm the adequacy of the existing drawings. This report does not address building defects.  Where site 

inspections were undertaken, they were restricted to visual inspections with intent to determine existing 

building main structural elements only. 

◼ We have not undertaken a review of secondary elements such as ceilings, building services, plant and 

partitions. 

 

 

 

 

 

 

 

 

 

 

 





 

 

Sources of Information  

The building layout, member sizes, detailing and material grades have been taken from available design drawings and 

calculations. A site inspection of the exterior was carried out to confirm that the drawings and documentation was 

generally in accordance with the as-built configuration.  The following drawing documentation was available at the 

time of the assessment: 

◼ Existing Structural drawings titled “New Flats Daniell Street” by Wellington City Corporation City Engineers 

Department Architectural Branch dated 1952. 

The following documents and references were used as the basis for the seismic assessment:   

◼ A - Assessment Objectives and Principles July 2017   

◼ B - Initial Seismic Assessment July 2017   

◼ C1 – General Issues July 2017   

◼ C2 – Assessment Procedures and Analysis Techniques July 2017   

◼ C3 – Earthquake Demands July 2017   

◼ C4 – Geotechnical Considerations July 2017   

◼ C5 -Technical Proposal to Revise C5 November 2018   

◼ C9 – Timber Buildings July 2017   

◼ C10 – Secondary Structural and Non-Structural Elements July 2017 

The following NZ and international standards were used in the assessment.   

◼ AS/NZS 1170.0 – Structural design actions – Part 0: General Principles 2002   

◼ AS/NZS 1170.1 – Structural Design actions – Part 1: Permanent, imposed and other actions 2002   

◼ NZS 1170.5 – Structural Design actions 2004   

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 

 
 

 

  
 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

B 
    Appendix B – Initial Assessment   

 

 









Sensitivity: General 

 

 
 

N/A  
 
 

 

N/A  

Additional Project-Specific Issues to take into account 
E.g. Beam elongation, non-ductile mesh connection, minimal flexural steel, fracture issues, eccentric floor 
plate, bar anchoring, insufficient seating, unusual site characteristics, poor detailing 

Additional Project-Site Investigation Scope 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

  

C 
 Appendix C – Photographs from Inspection 

 

 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 
  

D 
Appendix D – Assessment Summary 

 

 

 











 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

  

E
Appendix E – Seismic Retrofit Concepts 

 





 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
  F 
Appendix F – Sample Building Plans 

 

 

 



  

 

  

  

 

   

 

  

 

  

   

  

   

   

 

 
 

   

    

     

  

    

 

  

 

 

   

 

     

 
  

  
 

   

   

     

  

 

    
 

  

     

  

 

    

   

 

 

    
  

  
 

 

 

 

  

   

   

   

  

 

 

 

 

 

 

  
  
 

  

  

  
 

  

 

 
 

 

 

 

  
  

 

       

    
  

   

  

      

 

 
  

   

 

 

 

   

  

 

  

      
       

   

   

  

   

  

 

 

   

 

   

                 

      
 

 

 
 

     

  






