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NOTE: 

It is understood that this Report has been prepared at the request of Housing New Zealand Corporation to be used for their 
purposes only, and neither Clendon Burns & Park Ltd nor any of its Employees accept any responsibility on any ground 
whatsoever to any other party or person who relies upon it. 

1. INTRODUCTION 

This report has been prepared at the request of Housing New Zealand Corporation. 
 
In May 2006, the Wellington City Council (WCC) adopted a policy for dealing with Earthquake Prone 
Buildings within its jurisdiction. Under this document all buildings that were built or strengthened 
to pre-1976 structural design codes, are to be assessed for their strength to resist earthquakes. This 
is done by using the Initial Evaluation Procedure (IEP) as set out in the New Zealand Society for 
Earthquake Engineering (NZSEE) publication ‘Recommendations for the Assessment and 
Improvement of the Structural Performance of Buildings in an Earthquake’.  Modifications to the 
Council policy were made in 2009. 
 
An IEP prepared by Clendon Burns & Park Ltd identified this building to be Potentially Earthquake 
Prone. 
 
An adjunct to the IEP and a more accurate method of evaluating the current seismic strength of a 
building is to carry out a in-depth detailed assessment. This involves modelling the building with a 
3-D computer programme to ascertain seismic loads and resultant stresses when these loads are 
applied. The strength of Individual structural elements are then compared with what would be 
required by current codes of practice leading to an evaluation of the overall strength of the 
building.  
 

2. EXECUTIVE SUMMARY 

The detailed assessment of the Gordon Wilson Flats structure indicated that, in terms of the 
definition of “earthquake-prone” within Section 122 of the Building Act the building is not 
earthquake prone but can however be categorised as earthquake-risk. In the event of a moderate to 
severe earthquake this means that although the building is unlikely to collapse it would suffer 
significant damage rendering it uninhabitable.  
 
• The analysis found that globally the building achieved 58% NBS. This was defined by the 

lower levels of the longitudinal shear wall being the weakest structural element.  The 
building is therefore classified as a grade “C”. The definition of the grading system is shown 
in Table 1. 

 
• It is recommended that raising the level to 73% NBS could be achieved by strengthening the 

longitudinal shear wall between ground and 3rd floor levels. This would rate the building to 
a level greater than 67% NBS which is the recommended minimum proposed by the New 
Zealand Society for Earthquake Engineering and the Wellington City Council. There is no 
point in strengthening beyond this level as other structural elements would also then 
require strengthening. 

 

3. EXISTING STRUCTURE 

3.01 General 
 
The building was designed by the Ministry of Works, Architectural & Structural Divisions and 
constructed in 1959 making it approximately 50 years old. A full set of structural drawings were 
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available for reference during this analysis.  It is assumed as a minimum standard that the building 
was constructed in accordance with these documents. 
 
3.02 Existing Structure  
 
The building is a twelve storey block of flats with a roof laundry building along the west side of the 
roof and ground floor studio flats at ground floor level. In between there are located five levels of 
two storey flats, each unit being bounded by concrete shear walls on either side and a concrete 
floor slab above and below. This results in a structure having a single longitudinal spine shear wall 
with sixteen transverse shear walls and concrete diaphragm floors occurring only at each alternate 
level.  The flats are two storey with a timber floor in between. The ground floor studio flats have a 
concrete floor above and suspended timber floor below founded on a concrete structural ground 
slab. 
 
Each end of the building has a stairwell, glazed on two sides with a concrete wall on the east side.  
A separate lift tower is situated on the west side of the building.  The lift tower is linked to the 
main building with concrete floor slabs back to the main building at every second level. 
 
The building is founded on driven 16” (400mm) octagonal piles.  These are grouped with 16 piles 
per transverse shear wall.  The outer six piles to each end of each transverse wall are splayed out.  
Pile lengths vary from 20’ to 45’ long (6.0m – 14m).  The lift tower is on an isolated piled slab.  The 
outer foundation to the end stairwells is a strip foundation.  The longitudinal shear wall sits on a 
ground beam running the length of the building.  It is only piled at each transverse shear wall 
location. 
 
Appendix A contains a selection of original plans (Figures 2-5). 
 
3.03 Ground Conditions 
 
The original drawings include drawing 17a (Figure 2 – Appendix A) which shows soil bore logs from 
8no. boreholes.  These indicate a maximum borehole depth to 53’ (16m) which pass down through 
brown gritty clay, soft blue sandy silt, dark brown silt with signs of vegetation, very gritty clay with 
angular gravel and clean greywacke. From these bore logs  the site soil category of Class “C” 
(shallow soil) was inferred which was then used in determining seismic loads. 
 
3.04 Previous Modification to existing building 
 
A visual external site inspection indicated that there have been no structural modifications that 
would modify the seismic behaviour or the strength of the building.  
 
3.05 Existing Structural Condition 
 
A non-invasive detailed survey of the structural condition of the existing building was carried out. 
There are minor durability issues for the structure. During the walkover inspection it was noted 
there was evidence of spalling of exterior concrete around some window openings and at the 
exposed end of the transverse shear walls. These would have no significant effect on the overall 
basic structural integrity of the  building. 
 

4. SEISMIC STRENGTH REQUIREMENTS 

4.01 Current Seismic Design Approach 
 
Since the building was designed, in 1959, seismic codes and philosophies have been changing and 
evolving. Modern design philosophy requires a building to be designed with the ability to deform to 
absorb earthquake energy, without significant loss of strength due to sudden failure of critical 
structural components, most notably vertical load carrying elements. This desirable flexibility is 

Rele
as

ed
 un

de
r th

e O
ffic

ial
 In

for
mati

on
 Act 

19
82



 
 
 
 
 

 
Gordon Wilson Building  Reference 210090 
320 The Terrace, Wellington  Page 4/17 
 
 
 

called “ductile” behaviour and is achieved by appropriate detailing as required by current design 
codes. This knowledge has been incorporated in the 1976 Loadings Code and its subsequent updates 
in 1984, 1992 and 2005. At similar times the associated material codes have also been appropriately 
updated.  
 
4.02 Building Act 2004 
 
On 21 February 2005, the regulations were tabled, defining how earthquake risk buildings are to be 
defined.  These are: 
 
Section 122 of the Building Act 2004, defines the meaning of Earthquake-prone Buildings: 
 
(1) A building is earthquake-prone for the purposes of this Act if, having regard to its condition 

and to the ground on which it is built, and because of its construction, the building 
(a) will have its ultimate capacity exceeded in a moderate earthquake (as defined in 

the regulations); and  
(b) would be likely to collapse, causing: 

(i) injury or death to persons in the building or to persons or any other 
property; or 

(ii) damage to any other property. 
(2) Sub-section (1) does not apply to a building that is used wholly or mainly for residential 

purposes unless the building: 
(a) comprises 2 or more storeys;  
(b) and contains 3 or more household units. 
 

Earthquake Prone Buildings - Moderate Earthquake 
  
For the purposes of Section 122 (meaning of earthquake-prone building) of the Act, moderate 
earthquake means in relation to a building, an earthquake that would generate shaking at the site 
of the building that is of the same duration as, but that is one-third as strong as, the earthquake 
shaking that would be used to design a new building at that site. 
 
Earthquake Risk Buildings - Moderate Earthquake 
 
Earthquake Risk Building is regarded as applying to any building that is not capable of meeting the 
performance objectives and requirements outlined in the NZSEE document ‘Assessment and 
Improvement of the Structural Performance of Buildings in Earthquakes’.  This identifies a category 
of building which lies between Earthquake Prone Building (at 33% NBS) and 66% NBS.  This 
acknowledges that there is still a significant risk involved to buildings within this performance 
range. 
 
There is no legislated requirement to upgrade Earthquake Risk Buildings, however due to the 
significant risk involved NZSEE and WCC strongly recommends that every effort be made to achieve 
improvement to at least 67% NBS. 
 
NZSEE grading scheme 
 
In addition to the legislative requirements set out above, the NZSEE is developing a scheme where 
buildings are given grades to reflect their ability to resist earthquake loads. 
 
If introduced into the property market, it will raise awareness of the risk from earthquake on 
buildings.  Owners of higher rated buildings will have lower insurance premiums and a more 
marketable property.  This should have the effect of forcing owners of buildings with low grading to 
upgrade them. This beneficial result of this will be in increase of the earthquake strength of the 
building stock generally thereby reducing casualties in the event of a major earthquake . 
 

Rele
as

ed
 un

de
r th

e O
ffic

ial
 In

for
mati

on
 Act 

19
82



Rele
as

ed
 un

de
r th

e O
ffic

ial
 In

for
mati

on
 Act 

19
82



 
 
 
 
 

 
Gordon Wilson Building  Reference 210090 
320 The Terrace, Wellington  Page 6/17 
 
 
 

4.04 Wellington City Council Requirements 
 
The Wellington City Council (WCC) currently has a policy in place to implement these sections of 
the Act, covered in the WCC document “Earthquake Prone Buildings Policy – 2009”.  
 
The WCC Policy requires that a building must comply with the requirements of Section 122 of the 
Building Act.  A building is earthquake prone if it has strength less than 34% of the seismic loading 
standard NZS1170.5:2004.  A building which is assessed to be earthquake prone will need to be 
strengthened within a time frame in line with the WCC Policy. 
 
4.05 Heritage Buildings 
 
The Gordon Wilson Building has been identified as a Heritage Building on the Wellington City 
District Plan (Figure 1 - Appendix A).  The Building Act requires that Councils must ensure that all 
earthquake-prone buildings are strengthened to at least meet the minimum prescribed standard as 
detailed above, or be demolished. However the policy approach of Wellington City Council towards 
Earthquake Prone Building which are also Heritage Buildings is to reduce the impact of any 
strengthening work required on the heritage fabric of the building by: 
 

- Strengthening to a minimum level so that it is no-longer earthquake-prone. 
- The maximum time frames for strengthening work will apply, just as it does to all 

buildings. 
- A management plan outlining how strengthening will preserve the heritage fabric of 

buildings is to be provided. 
- Demolition is not encouraged. 
 

Although the Gordon Wilson building is not Earthquake-Prone if any strengthening is undertaken it 
will need to comply with the above council requirements. 
 

5. CURRENT EARTHQUAKE STRENGTH OF THE BUILDING 

5.01 Detailed Assessment 
 
A detailed desk top assessment of the existing building was carried out based on the existing 
structural and architectural drawings.  The analysis was based on the principles outlined in the 
NZSEE ‘Assessment and Improvement of Structural Performance of Buildings in Earthquakes’. No 
invasive site investigation was carried out to determine of the actual strength of the materials. 
 
This desk study is intended to provide a building strength in terms of “percent new building 
standard”, % NBS, relative to NZS1170. 
 
5.02 Methodology of the Detailed Assessment 
 
In assessing the capacity of the structure the following procedure and assumptions were used: 
 
• The building seismic design loads were assessed using relevant clauses of NZS 1170.5: 2004. 

This gave class C for the subsoil ground conditions. 
 
• A an Importance Level of 2 and a Return Period Factor of 1.0 was used.  This is considered 

appropriate for a 12 storey block of flats. 
 
• The building was modelled in ETABS, three-dimensional analysis software, with stiffness 

reduction factors applied to elements as recommended by the concrete design code NZS 
3101, to obtain the earthquake response of the building. Figure 1 Appendix B shows a 3D 
view of the ETABS model used in the detailed assessment. 
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• An overall ductility factor of µ=1.00 was used for stability with a structural performance 
factor of 1.0.  

 
• A ductility factor of µ=1.25 was used for the strength design of both shear walls. 
 
• A ductility factor of µ=1.25 was used for the strength design of all remaining elements.  
 
• Seismic weights were assessed from the existing structural plans.   
 
• An equivalent static analysis was performed to obtain the seismic forces on the building. 
 
• Probable strengths for the major structural elements were assessed from the available 

information and drawings. 
 
• These strengths were compared to the design actions obtained from ETABS to determine 

the capacity of the structure, and therefore the overall rating in % NBS.   
 
5.03 Findings 
 
The findings from this detailed assessment are as follows: 
 
• The fundamental period of building is 0.52 seconds in the transverse and 0.4 seconds in the 

longitudinal directions. As this period is 0.4s the building attracts close to the maximum 
seismic load in the longitudinal direction and about 85% in the transverse direction. 

 
• The inter-storey drifts are less than the allowable values in the current loadings code 

NZS1170.5. In addition, this building is well separated from the property boundaries and any 
adjacent buildings. 

 
• The assessment indicates that, in terms of Section 122 of the Building Act’s definition of 

“earthquake prone”, the building is not an earthquake prone building. 
 
• The analysis found that the global stability of the building achieves greater than 100% NBS. 
 
• The analysis found that the shear capacity of the driven piles achieves 77% NBS. 
 
• The analysis found that the longitudinal shear wall achieves not less than 100% NBS above 

5th floor level.  From 3rd floor to 5th floor levels the wall achieves 79% NBS.  From 1st to 2nd 
floors, the wall achieves 63% NBS.  From ground to 1st floor levels the wall achieves 58% 
NBS. 

 
• The analysis found that the end transverse shear walls achieve not less than 100% NBS above 

3rd floor level. From 1st to 2nd floor the end transverse walls achieve 89% NBS and from 
ground to 1st floor 94% NBS. The internal transverse walls achieve 73% NBS at 3rd floor level. 
From 1st to 2nd floor not less than 100% NBS and from ground to 1st floor 99%NBS 

 
• The lift tower is connected to the main building with concrete slabs at each level.  The 1st 

floor level slab achieves 92% NBS.  The other slabs above all achieve not less than 100% NBS. 
 
• It is proposed that the longitudinal spine wall from ground floor to third floor levels (58%) 

be strengthened to bring the whole building up to a 75% NBS without the need for further 
strengthening to other areas of the structure. The next critical elements are the internal 
transverse shear walls at 3rd level (73% NBS) and shear in the piles (77% NBS)   

 
• The results of the analysis have been appended for reference (See Appendix B).   
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5.04 Earthquake Strength in terms of Building Act 2004 
 
As discussed earlier, Section 122 of the Building Act 2004 defines whether a building is defined as 
earthquake prone.  
 
The Detailed Analysis has determined that the building is not Earthquake Prone, but is however 
Earthquake Risk. 
 
In terms of the NZSEE Grading System the building grade is assessed to be Grade “C”. The building 
is not considered a ‘high risk’.  In line with the NZSEE recommendations, it is recommended that 
the building be strengthened to a minimum of 67% NBS. 
 

6. STRENGTHENING OPTIONS 

 
6.01 Strategy for improving structural performance 
 
Although the legal minimum performance of a building is 34% NBS, NZSEE strongly recommends a 
building be brought “as near as reasonably practicable” to that of a new building. Ideally any 
building should be brought up to 100% NBS. However it is recognised that this is not always 
practical. and 67% NBS is seen as an acceptable level of risk. This level also offers some future 
proofing against any further changes to the Building Act. 
 
In this particular case, the building may be brought up to 75% NBS by strengthening the spine wall 
between ground floor level and 3rd floor level.  This may be achieved by providing a 150mm thick 
sprayed concrete shear wall fixed to one side of the existing spine wall.  
 
Provisional drawings detailing the scope of work are included in appendix B 
 

7. CONCLUSIONS  

A desk study of the Gordon Wilson Building at 320 The Terrace, Wellington was carried out and the 
findings are as follows: 
 
In terms of Section 122 of the Building Act’s definition of “earthquake prone”, the building is not an 
earthquake prone building.  The building is Earthquake Risk. 
 
In terms of the NZSEE Grading System, the building strength is assessed to be 58% of the new 
building standard in certain main structural  elements and hence it is classified as grade “C”.  The 
definition of the grading system is shown in Table 1. 
 
Strengthening up to 75% NBS could be achieved by strengthening the longitudinal shear wall from 
ground floor up to third floor levels.  
 

8. RECOMMENDATIONS  

As the building’s strength is not below the legal minimum, strengthening will not be required.  
However it is recommended that consideration be given to improve the seismic strength of the 
building to at least two-thirds of the current code. This would involve strengthening to the 
longitudinal shear wall between ground floor and level 3. 
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Report prepared by:     Report approved by 

         
   
Peter Johnson      Ray Patton 
Design Engineer      Director 
       ME (Civil), MIPENZ, CPEng, IntPE 
       CPEng No. 026288 
 
CLENDON BURNS & PARK LTD 
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9. APPENDIX A - PLANS 

 
-  Figure 1: Wellington City Council District Plan Map 
-  Figure 2: Original borehole logs. (Drawing 17A) 
-  Figure 3: Foundation Plan (Drawing 7) 
-  Figure 4: Building Plans 
-  Figure 5: Building Sections 
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Figure 2: Original borehole logs. (drawing 17A) 
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Figure 3: Foundation Plan (Drawing 7) 
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Figure 4: Building Plans 
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Figure 5: Building Sections 
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10. APPENDIX B - CALCULATIONS 

 

 

 

 

Etabs Model Showing Tranverse and Logitudinal Shear walls  
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