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1.0  EXECUTIVE SUMMARY 

In response to a request by our client, Mkb Properties Limited c/of Mark Brown (with agent 

Bayleys Canterbury c/o Nick O’Styke) as owners representative of the building, Centraus 

Limited is pleased to present this report of our Detailed Engineering Evaluation of the 

commercial building located at 27 Shands Road, Hornby, Christchurch 8042.  The Assessment 

was performed in order to evaluate the building for earthquake damage and determine if any 

seismic vulnerabilities (critical structural weaknesses) in the seismic load resisting system exist 

and provide recommendations for repair and further action. 

 

The subject site consists of a single storey commercial building constructed in 1977s with an 

addition and strengthening in 2004 and a further addition in 2006.  The original building is 

concrete pre-cast walls with steel gravity and lateral  frames. 

 

A Detailed Engineering Evaluation Procedure (DEE) – Qualitative Method (ISA) for this building 

was completed which concluded that the building is as noted below and providing a 

classification of risk to the structure as outlined in the New Zealand Society of Earthquake 

Engineering’s “Assessment and Improvement of the Structural Performances of Buildings in 

Earthquakes”. 

Our Detailed Engineering Evaluation confirms the rating of 70-75%NBS resulting in a Non-

Earthquake Prone, Low Risk assessment, Grade B for the building.  The building is currently in a 

sound condition and should provide full functionality of the building systems.  Our review of the 

building has identified no critical issues but there are a few items which could affect the future 

performance of the building. 

 

 

 

 

 

 

 

 

Michael King 

BSc, MIPENZ, CPEng, IntPE (NZ), SE (CA USA) 

Senior Structural Engineer, Director 
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2.0  SCOPE OF ENGAGEMENT 

Centraus Limited has been engaged to undertake a Detailed Engineering Evaluation of the 

building located at 27 Shands Road, Hornby, Christchurch 8042.  The site is one building with a 

combination of light industrial business with several tenants, currently occupied. 

 

This evaluation has been carried out in accordance with the “Guidance on Detailed 

Engineering Evaluation of Earthquake Affected Buildings in Canterbury” Draft prepared by the 

Engineering Advisory Group; Revision 5 dated 19 July 2011. 

 

The assessment is made with regard to Clause B1 – Structure of the New Zealand Building Code.  

No other building code clauses have been assessed by this report.  This structural assessment 

is based upon review of noted materials and visual evidence and indications present at the 

time of inspection.  The findings of this report may be subject to revision pending deterioration 

of elements from subsequent aftershocks or ground settlement. 

 

The report is provided solely for use by the owners and shall not be relied on by any other 

parties without written approval from Centraus Limited.   

 

3.0  BACKGROUND INFORMATION 

The building at 27 Shands Road, Hornby, Christchurch is a single storey concrete tilt-slab 

industrial structure.  The roof is a lightweight steel framed roof supported on steel frames and 

concrete masonry walls.  The main building (Building 2) was reportedly built in 1970’s with an 

extensive addition and upgrade in 2004.  Google Earth satellite image from 14 April 2004 show 

the building under construction with reframing of the roof and addition to the original building 

elements in Unit 31.  Further Google earth image from 16 Jan 2006 indicate the further addition 

of units 21-25 (Building 1) on the north side of the building.   This report covers the combined 

building only and does not cover the adjacent structures. 

 

The subject building is positioned in a high seismic zone of the western part of Christchurch on 

New Zealand's South Island.  We inspected the property on 22nd February 2017. 

 

 

FIGURE 1 – BUILDING SITE LOCATION 

For purposes of this report, the property outlook onto Shands Road is considered to be oriented 

North. 

 

  

27 Shands Road Building 1 - 2006 

Building 2 - 2004 
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As part of our evaluation we have reviewed the following documents provided by the owner: 

 Report to Canterbury Earthquake Recovery Authority by Harrison Grierson dated 

January 2013 (26 pages) 

  

3.1  BUILDING DESCRIPTION 

The original construction documents were available for our review as part of the report 

provided by Harrison Grierson.  The building was reportedly designed in two phases with the 

original built about 1977 as building two in the HG Report (Units 27-33) and 2004 (Units 21-25). 

These building is concrete pre-cast walls with cold formed steel roof framing and steel girders 

fixed directly to the panels.  The floors are concrete slab on grade with perimeter foundations.  

There are timber framed walls dividing the spaces into offices and separations within each of 

the tenanted spaces.  There is a car park extends along the front of the structure.  Refer to 

figure 1 and Appendix A for photos taken at specific areas throughout the subject building. 

 

Our report is based upon discussions with owners and information as gathered at the site, no 

independent analysis has been performed.  The inspection was limited to readily accessible 

areas of the property only.  No intrusive investigations were completed. 

 

 

3.2  GRAVITY LOAD RESISTING SYSTEM 

Table 1 below outlines the gravity load resisting system for the subject building. 

 

Building Portion Description 

Building 1 and 2 

The gravity load resisting system for the steel framed roof supported on steel beams and 

portal frames and concrete walls. The concrete walls and steel portal frames are 

supported on assumed foundations 

TABLE 1 – GRAVITY LOAD RESISTING SYSTEM 

 

3.3  LATERAL LOAD RESISTING SYSTEM 

A building's lateral load resisting system (LLRS) helps brace the structure against earthquake 

and wind loading.  The building is generally concrete shear walls on the sides and long 

direction.  The longitudinal direction has some spandrel frame action in the steel framing to 

support the lateral loads.  The short direction the concrete walls support the lateral loads.  

Seismic lateral loads are typically supported by the roof braced diaphragm and distributed to 

the lateral system described below through direct fixings of the roof framing.  The seismic loads 

are supported by in plane shear action through the wall panels and portal action to the 

foundations and ground below. 
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3.4  GEOTECHNICAL CONDITIONS AND FOUNDATION SYSTEM 

The land in this area is not included in the Landcheck information as it is commercially zoned.  

We do not have any other geotechnical notation on the site. 

A review of the site did not note any observable settlement in the area of the buildings, parking 

lots or adjacent streets.   

Site-specific geotechnical investigation will identify the best foundation design for your 

property to reduce the risk of injury to people and damage to your property in future 

earthquakes. 

3.5  EARTHQUAKE DAMAGE DESCRIPTION 

We reviewed the site visually in order to determine the nature and scope of the current building 

condition.   From our site observations we did not note any discernible earthquake damage 

to the buildings which would materially affect the overall structural capacity.   It is our 

understanding that the earthquake damages have been previously repaired.  Observations 

indicated epoxy injection of cracks to the tilt-slab walls.  

 

4.0  QUALITATIVE ASSESSMENT 

Our evaluation of the existing structure includes an assessment of specific building 

characteristics as gathered at the site.  We have provided a Qualitative Assessment in 

accordance with the New Zealand Society of Earthquake Engineers Assessment and 

Improvement of the Structural Performance of Buildings in Earthquakes, See Appendix B.   We 

have reviewed the building as a single structure built in combination of Building 2 in 1977 and 

upgraded in 2004 with Building 1 in 2006. 

 

In order to identify potential seismic deficiencies associated with the existing building, an 

analysis of key elements of the seismic force resisting system has been reviewed based on 

earthquake actions in accordance with the New Zealand Standard (NZS) 1170.5.  Seismic 

vulnerabilities and Critical Structural Weaknesses (CSW’s) associated with site and building 

characteristics have been taken into account in accordance with NZSEE’s “Assessment and 

Improvement of the Structural Performance of Buildings in Earthquakes”.   

 

Portion Loading direction and loaded element 
%NBS 

By HG Report 

%NBS 

Centraus 

21-25 Shands 

Building 1 (2006)  

Longitudinal direction -  Concrete walls and 

Frame action 

Transverse direction – Concrete panels 

65% NBS 

Grade C 

75% NBS 

Grade B 

27-33 Shands 

Building 2 (1977 – 

Upgraded 2004) 

Longitudinal direction -  Concrete walls and 

Frame action 

Transverse direction – Concrete Panels 

58% NBS 

Grade C 

70% NBS 

Grade B 

 

TABLE 3 – %NBS CHARACTERIZATIONS 
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The review concluded that the building is currently at 75%NBS of New Building Standard (%NBS) 

for Building 1 (Units 21-25) and 70%NBS for Building 2 (Units 27-33), thus classifying the most of 

the structures as Low Risk, Grade B.   

 

Using engineering judgement and acknowledging that the building is regular with 

redundancies of differing capacities and performance characteristics we would estimate a 

combined building rating to be estimated as a central risk estimate.  This results in an overall 

rating of 63%NBS resulting in C grade is as outlined in the New Zealand Society of Earthquake 

Engineering’s “Assessment and Improvement of the Structural Performances of Buildings in 

Earthquakes”.  

 

 
 

 
* Reprint from NZSEE, Assessment and Improvement of the Structural Performance of Buildings in Earthquakes 

 

4.1  CRITICAL STRUCTURAL WEAKNESS AND MITIGATION 

The structural system, in our opinion, has performed well and appears to be well built.   At this 

point, we have inspected this building and do not note any likely CSW areas of concern. 

As the original building provides a Low Risk assessment there are several ways to enhance the 

performance of the building, if this is required.  The main structural issues are considered to be 

deflection driven which can cause subsequent damage to non-structural elements such as 
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window walls and roof cladding.  The following are some potential schematic mitigate 

methodologies which could limit the deflections of the building: 

 Addition of fly bracing to the existing steel portal beams which will enhance the 

moment capacity and limit lateral torsional buckling of the beam. 

These identified items, although we do not consider them CSW items for the building envelope 

they could limit other damages and maintain operational requirements of the building should 

a large event occur. 

 

5.0  CONCLUSIONS, OCCUPANCY AND RECOMMENDATIONS 
 

The building has been designed to resist the seismic loading provided in 2004 and 2006.  The 

lateral systems provided in the buildings are considered to be specific engineered design.  The 

Z factor has recently been modified in the Canterbury region from 0.22 to 0.3 indicating a 27% 

increase in design loading.  The building contains most items which have a moderate to high 

ductility rating and can perform satisfactorily in future seismic events.   

 

In our estimation, the combination of concrete tilt panel walls and steel frames provide seismic 

path which provides a relatively high ductility performance.  In our opinion the building has a 

rating of at least 70%NBS (New Building Standard) and therefore is not considered earthquake 

prone (<34%NBS) and greater than 67%NBS.  The building is noted to be very regular resulting 

in a building which should behave in a satisfactory manner. 

 

In our opinion, although the building did perform well in the recent seismic loading it is 

expected to behave similar to more modern buildings with more ductile systems. 

 

As the building is of Low Risk, the anticipated performance will behave slightly less than newly 

constructed buildings. 

At this point we propose that no limitations be placed upon occupation of the building.  
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APPENDIX A: PHOTOS 

 

 
 

Photo 1 – Front units towards street – Building 2 

looking to Unit 33 

 

 

 
 

Photo 2 – Interior of Unit 27 

 

 
 

Photo 3 – Steel roof framing for interior of Unit 33 – 

Tool Shed 

 

 
 

Photo 4 – Rear of building 2 showing concrete wall 

from original building in Unit 31 

 
 

 
 

Photo 5 – Original wall for Building 2 in Unit 31 

 

 

 
 

Photo 6 – Rear concrete walls at Building 1 
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APPENDIX B1: IEP FORM – 1977 ORIGINAL CONSTRUCTION – 

UPGRADED 2004 – BUILDING 2 - UNITS 27-33
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APPENDIX B2: IEP FORM – 2006 ADDITION CONSTRUCTION  

BUILDING 1 - UNITS 21-25
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