
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 DETAILED ENGINEERING EVALUATION 

 

52 HAYTON ROAD 

 

WIGRAM 

 

CHRISTCHURCH 

 

ISSUE B 

 

 13 May 2014 

 

JOB NO: 130329 

 
 

 

 

 

 

 

 

 

 

 

 

COPYRIGHT © 2013 TM CONSULTANTS LTD



 

 

CONTENTS 

 

• DEE REPORT 

• APPENDIX 1 – BUILDING PLANS 

• APPENDIX 2 – LEVELS SURVEY AND EARTHQUAKE DAMAGE REPORT 

• APPENDIX 3 – DEE ANALYSIS 

• APPENDIX 4 – STANDARDISED REPORT FORM 

• APPENDIX 5 – STRENGTHENING WORK TO UPGRADE BUILDING TO 67% NBS  



 
 

   
 

INTRODUCTION 

This report has been prepared for Body Corporate #79398 for the property at 52 Hayton Road. The report details 

the results found from an engineering investigation into the performance of the building in the recent 

earthquakes, and its likely structural capacity for future events.  

The format of the investigation and the reporting is in accordance with the “Guidance on Detailed Engineering 

Evaluation of Earthquake Affected Non-residential Buildings in Canterbury”, Part 2. (Labelled as DEE in future 

references in this report) 

 

WORK COMPLETED 

The work completed consists of: 

• The gathering of existing building information. This involved looking at existing plans and checking the 

structure on site against these plans. The plans were found to be accurate where checked. 

• A detailed damage inspection has been carried out checking damage sustained from the recent 

earthquakes. This included accessing the roof space to inspect for structural damage to roof bracing and 

purlins. 

• A detailed analysis of the building has been carried out. Calculations targeting critical elements of the 

structure have been performed to determine the earthquake capacity of the building relative to the 

current code (%NBS). 

• No invasive investigation was required as the structure was identifiable from the existing plans and 

visible on site.  

   

BUILDING INFORMATION 

 

Address 52 Hayton Road 

Wigram 

Christchurch 8042 

 

Usage 

 

Commercial- Current tenants are SAI Global, Opus Lab 

No. of Storeys 2 

 

Year of construction 

 

1998 

 

Building Dimensions 

 

 

48m x 21m - Total floor area approx. 1139m
2
  

Unit A – 21m x 18m Floor Area = 378m
2
  

Unit B – 21m x 8.25m Floor Area = 173m
2
    

Unit C – 21m x 4.3m Floor Area = 90m
2
 

Unit D – 21m x 6.9m Floor Area = 145m
2
 

Unit E – 35.825m x 9.85m Floor Area = 353m
2
 

 
 

Foundations 

 

 

 

 

200mm wide x 400mm deep unreinforced concrete perimeter strips supporting wall 

panels.  

1000mm deep reinforced concrete post holes under concrete ground floor slab and 

wall panels (4/D24 vertical bars and an 6/R10 ties) 

  

Floor 125mm deep reinforced concrete ground slab (12mm Reid Bar reinforcement at 1.0m 

c/c in both directions) bearing onto reinforced post holes.  

 



 
 

   
 

 

Internal Structure 

 

125mm full building height concrete tilt panels in the north/south direction divide the 

building into 5 separate units. Unit A contains an additional 360UB portal frame in the 

north/south direction.  350mm x 300mm x3.0m high reinforced concrete columns are 

positioned at the wall panel joint locations, approximately 7.0m from the external 

walls in the east/west direction.    

 

Walls 1994 Original Structure 

125mm thick, 6.2m – 4.2m high concrete precast internal wall panels reinforced with 

D10 at 150mm c/c central reinforcement in both directions. 

150mm thick, 6.5m – 4.0m high concrete precast external wall panels reinforced with 

H12 bars around openings and D10 at 150mm c/c central reinforcement in both 

directions. 

Internal partition walls are timber framed with GIB plasterboard linings. 

 

Roof Zincalume Trimdek cladding on sisalation on galvanised netting on 200/18 DHS 

purlins at 1.2m c/c.   

DHS purlins span in the east/west direction between the 360UB portal frame and the 

concrete wall panels. 

 

Structural System 

 

Gravity loads are transferred from the lightweight roof structure down the portal 

frame and concrete wall panels into the concrete building foundations. 

Lateral loads are resisted in the North/South direction by the in plane actions of the 

concrete tilt panels and the 360UB portal frame. 

Lateral loads in the East/West direction are transferred through the roof purlins and 

resisted by the reinforced concrete wall panels and reinforced concrete columns. 

  

 

. 

GENERAL BUILDING LAYOUT – 52 Hayton Road



 

 

BUILDING HOT SPOTS 

The evaluation has been completed using Appendix A of the DEE guidelines. 

The building has been reviewed to determine potential “hot spots” in the structural system. Being a precast 

concrete wall construction with a portal frame and GIB lined internal timber framed walls, the following areas are 

of concern: 

 

Potential Issues Observation of the Performance 

Inadequate foundations 

 

The foundations do not show any signs of structural damage. 

The floors have not settled or spread laterally indicating that 

the floor slab has performed well.  

 

Brittle panel connections and/or 

cracked panels at the connection. 

 

Repair work has been carried out to a number of the panel 

connections throughout the building. 

 

Hard–drawn wire mesh 

reinforcing or inadequate 

reinforcing contents making 

panels prone to non-ductile face 

loading failure. 

Cracking was observed in the concrete walls panels that reflect 

earthquake face loading, cracks spanning horizontally between 

the column supports. The cracks observed are of nominal 

thickness and indicate that the panel reinforcement is 

performing sufficiently and that the cracks are not of structural 

concern.   

Inadequate shear strength of 

concrete wall panels. 

 

The concrete panels have performed well resisting in plane 

shear actions. There has been no diagonal shear cracking 

around panel openings on the lateral load resisting walls. 

 

Panel/Purlin connections 

The purlin connections to the concrete tilt panels have behaved 

well and do not appear to have suffered any damage.  All 

connections where checked appear in good condition. 

Inadequate roof bracing   

The roof members do not show any obvious signs of elongation. 

This indicates that the roof bracing had adequate capacity for 

the lateral loads experienced during the recent sequence of 

earthquakes. 

 

 

 

 

 

 

 

 

 

 

 

 

BUILDING STRUCTURAL STRENGTH COMPLIANCE 



 
 

   
 

BUILDING STRUCTURAL STRENGTH COMPLIANCE 

 

Calculations have been carried out to determine the earthquake capacity of the building relative to the new 

building standards. The capacities of the following elements are as follows: 

 

North/South Direction 

• Portal frame capacity:       80%NBS 

• Concrete panel face load capacity:     68%NBS 

• Panel connections:       40%NBS (angle bracket capacity) 

• Concrete panels in plane:      100%NBS 

• Post hole capacity:       100%NBS 

• Roof Purlins weak axis bending capacity:    100%NBS 

 

East/West Direction 

• Concrete panel face load capacity:     71%NBS 

• Purlin compression transfer capacity:     85%NBS   

• In plane strength of panels:      100%NBS 

• Panel connections:       40%NBS (angle bracket capacity) 

• R.C Column Capacity:       94%NBS 

• R.C Column Connections:      100%NBS 

 

 

SUMMARY 

 

The building has behaved exceptionally well sustaining only non-structural cracking to a number of the concrete 

wall panels. The majority of the cracking has since been repaired. 

The floor shows no signs of settlement or lateral spread.  

Calculations concluded that the earthquake capacity of the building is approximately 40%NBS. This is governed by 

the angle bracket connections between the concrete wall panels. A number of the panel connections have 

already been replaced and repaired in previous work carried out. 

A lot of the remediation work has already been carried out to return the building to its pre earthquake condition. 

This is stated in the damage report (Appendix 2). 

The building is not classed as an earthquake prone building.  

In the opinion of the writer, the building can continue to be used at full occupancy without restrictions. From the 

findings in this report and based on the previous performance of the panel connections it would be advise to 

repair or replace a number of the concrete wall panel connections. Increasing the capacity of the panel 

connections would increase the overall building’s earthquake capacity to over 67% NBS and no further 

strengthening works would be required. Please refer to appendix 5 for strengthening work carried out on the 

13.05.14. 

 

 

Paul Sweeney 

TM CONSULTANTS LTD 

Checked and approved by 

 

 

Matthew B Blyth 

CPENG # 237435 



 
 

   
 

 
 

Appendix 1 

Building Plans 

 

 

 

 

 

 

 

 





































 
 

   
 

 

Appendix 2 

Damage Report & Levels 

Survey  

 



 
 

   

 
 

SITE REPORT 
 

    SR No     : 01 

                Attn:   Body Corporate #79398 attn. Chris Bunn   File No  : 130329 

  Date  : 26/03/2014  

                         Project   : 52 Hayton Road 

 

D.E.E. POST EARTHQUAKE INSPECTION  

The building was designed in 1998 by Chris Bunn Design and engineered by Engineering & Building Advisory 

Service. The building is subdivided into 5 units and is constructed of concrete precast tilt panel with a portal frame 

spanning north to south in unit A. The lateral load resisting structure in the north to south direction is resisted by 

the in plane actions of the concrete tilt panels and the 360UB portal frame. 

Lateral loads in the east to west direction are transferred through the roof purlins and resisted by the reinforced 

concrete wall panels and reinforced concrete columns. 

The wall panels sit on concrete edge beam foundations and on post hole foundations. The floor is a 100mm thick 

concrete slab. Internal partition walls are timber framed with GIB board linings. 

The roof structure comprises of Zincalume trimdek roofing on sisalation on galvanised netting on 200/18 DHS 

purlins at 1.2m c/c.   

DHS purlins span in the east/west direction between the 360UB portal frame and the concrete wall panels. 

The inspection was focused on structural elements. The building has been inspected inside and out. The Issues 

arisen from the inspection are: 

 

LOCATION DAMAGE RECOMMENDED REPAIR 

 

Foundations: 

 

 

 

 

 

 

Floor:  

 

 

No damage was observed to the edge foundation beam 

where inspection was possible.  

There is no evidence to suggest damage has occurred to the 

panel foundation beam or post holes. Given the overall 

condition of the building after the earthquakes, the 

foundations are assumed to be intact. 

 

The floors should no sign of settlement or lateral spread. No 

damage was observed to interior floor surfaces. 

 

No Repair Recommended 

 

 

 

 

 

 

No Repair Recommended 

 

 

 

Roof:  

 

 

 

 

Walls/Linings:  

 

 

 

 

 

 

 

 

 

 

The roof structure was accessed and the purlin connections 

inspected where the roof load is delivered into the wall 

panels. The roof purlins seem to be in sound structural 

condition and the purlin connections appear undamaged. 

 

The concrete panels have sustained minor cracking during the 

2010 and 2011 earthquakes. All cracks are less than 5mm in 

width and are not of structural concern.   

 

 

 

Damage has occurred to sealant joints between concrete 

panels due to the shaking movement. 

 

Minor cracking and superficial damage to internal wall Gib 

walls and linings. 

 

No Repair Recommended 

 

 

 

 

Cracking to precast panels requires 

grinding out and epoxy injection to 

repair. The surface of the panels is 

then to be refinished to return to 

pre-earthquake conditions. 

 

Remove sealant and replace to 

repair. 

 

‘V’ out the crack, re-plaster and 

paint to repair. 



 
 

   

 
 

Panel Connections A panel connection at rear of unit D and through to unit E has 

pulled away from concrete wall panels. 

 

Damage has occurred to the connections between the portal 

frame and concrete wall panels and to a panel to panel 

connection for the spandrel over the roller door in unit A.  

Connection has been repaired 

 

 

Repair work has been carried out to 

these connections, new steel plates 

have been fitted as of the 19 August 

2011. These connections have 

performed well in the subsequent 

earthquakes.   

Exterior 

Surroundings: 

 

 

No damage noted 

 

No Repair Recommended 

 

 

Summary 

The building has performed very well sustaining only minor cracking to the wall panels in the recent sequence of 

earthquakes. Repair work has been carried out to a number of wall panel connections damaged in previous earthquakes.  

The floor shows no sign of settlement or lateral spread. There is minor cosmetic damage to some internal wall linings, most 

of which has been repaired. Relatively easy minor cosmetic repairs are required to restore the building back to its pre-

earthquake condition.  

 

                                                                                                                                                             Signature:                

 

 

 

  

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

   

 
 

 

Appendix 3 

DEE Analysis 
 

 

 

 

 

 

 

 

 



































 
 

   

 
 

 

Appendix 4 

Standardised Report 

Form 
 



Detailed Engineering Evaluation Summary Data V1.14

Location

Building Name: 52 Hayton Road Reviewer: Matthew Blyth

Unit No: Street CPEng No: 237435

Building Address: A - E 52 Hayton Road Company: TM Consultants

Legal Description: Company project number: 130699

Company phone number: 03 348 6066

Degrees Min Sec

GPS south: 43 32 32.30 Date of submission:

GPS east: 172 33 25.90 Inspection Date: 19.08.11

Revision: A

Building Unique Identifier (CCC): Is there a full report with this summary? yes

Site

Site slope: flat Max retaining height (m): 0

Soil type: sandy silt Soil Profile (if available):

Site Class (to NZS1170.5): D

Proximity to waterway (m, if <100m): If Ground improvement on site, describe:

Proximity to clifftop (m, if < 100m):

Proximity to cliff base (m,if <100m): Approx site elevation (m): 22.00

Building

No. of storeys above ground: 1 single storey = 1 Ground floor elevation (Absolute) (m): 22.20

Ground floor split? no Ground floor elevation above ground (m): 0.20

Storeys below ground 0

Foundation type: other (describe) if Foundation type is other, describe: Post Hole Foundations

Building height (m): 6.50 height from ground to level of uppermost seismic mass (for IEP only) (m): 5.5

Floor footprint area (approx): 1140

Age of Building (years): 16 Date of design: 1992-2004

Strengthening present? no If so, when (year)?

And what load level (%g)?

Use (ground floor): public Brief strengthening description:

Use (upper floors): other (specify)

Use notes (if required): Industiral 

Importance level (to NZS1170.5): IL2

Gravity Structure

Gravity System: load bearing walls

Roof: other (note) describe system

Zincalume Trimdek cladding on 200/18 

DHS purlins at 1.2m c/c.  

Floors: concrete flat slab slab thickness (mm) 125

Beams: steel non-composite beam and connector type

360UB Portal Frame, moment resisting 

connections

Columns: cast-insitu concrete typical dimensions (mm x mm) 350 x 300

Walls: load bearing concrete #N/A

Lateral load resisting structure

Lateral system along: single level tilt panel 48

Ductility assumed, µ: 1.25

Period along: 0.40 0.00 estimate or calculation? estimated

Total deflection (ULS) (mm): estimate or calculation?

maximum interstorey deflection (ULS) (mm): estimate or calculation?

Lateral system across: single level tilt panel 21

Ductility assumed, µ: 1.25

Period across: 0.14 0.00 estimate or calculation? estimated

Total deflection (ULS) (mm): estimate or calculation?

maximum interstorey deflection (ULS) (mm): estimate or calculation?

Separations:

north (mm): leave blank if not relevant

east (mm):

south (mm):

west (mm):

Non-structural elements

Stairs: timber describe supports

Stringers supported at ground & 1st floor 

(Unit A)

Wall cladding: precast panels thickness and fixing type

125mm / 150mm precast concrete 

panels

Roof Cladding: Metal describe Zincalume Trimdek roof cladding

Glazing: aluminium frames

Ceilings: none

Services(list):

Available documentation

Architectural partial original designer name/date Chris Bunn Design, 1998

Structural partial original designer name/date

Engineering & Building Advisory Service, 

1998

Mechanical none original designer name/date -

Electrical none original designer name/date -

Geotech report none original designer name/date -

Damage

Site: Site performance: Good Describe damage:

Minor cracking to concrete panels & 

internal Gib partitions. Damage to a 

number of concrete panel connections. 

(refer DEE Table 4-2)

Settlement: none observed notes (if applicable):

Differential settlement: none observed notes (if applicable):

Liquefaction: none apparent notes (if applicable):

Lateral Spread: none apparent notes (if applicable):

Differential lateral spread: none apparent notes (if applicable):

Ground cracks: none apparent notes (if applicable):

Damage to area: slight notes (if applicable):

Building:

Current Placard Status: green

Along Damage ratio: 0% Describe how damage ratio arrived at: No Structural Damage

Describe (summary):

Across Damage ratio: 0%

Describe (summary):

Diaphragms Damage?: no Describe:

CSWs: Damage?: no Describe:

Pounding: Damage?: no Describe:

Non-structural: Damage?: no Describe:

Recommendations

Level of repair/strengthening required: minor structural Describe:

Building Consent required: no

Interim occupancy recommendations: full occupancy

Along Assessed %NBS before e'quakes: 67% 0% %NBS from IEP below Detailed analysis undertaken

Assessed %NBS after e'quakes: 67%

Across Assessed %NBS before e'quakes: 67% 0% %NBS from IEP below

Assessed %NBS after e'quakes: 67%

IEP Use of this method is not mandatory - more detailed analysis may give a different answer, which would take precedence.  Do not fill in fields if not using IEP.

Period of design of building (from above): 1992-2004 hn from above:  5.5m

Seismic Zone, if designed between 1965 and 1992: not required for this age of building

Design Soil type from NZS4203:1992, cl 4.6.2.2:

along across

Period (from above): 0.4 0.139

(%NBS)nom from Fig 3.3:

Note:1 for specifically design public buildings, to the code of the day:  pre-1965 = 1.25; 1965-1976, Zone A =1.33; 1965-1976, Zone B = 1.2; all else 1.0 1.00

Note 2: for RC buildings designed between 1976-1984, use 1.2 1.0

Note 3: for buildngs designed prior to 1935 use 0.8, except in Wellington (1.0) 1.0

along across

Final (%NBS)nom: 0% 0%

2.2  Near Fault Scaling Factor Near Fault scaling factor, from NZS1170.5, cl 3.1.6: 1.00

along across

Near Fault scaling factor (1/N(T,D), Factor A: 1 1

2.3 Hazard Scaling Factor Hazard factor Z for site from AS1170.5, Table 3.3:

Z1992, from NZS4203:1992

Hazard scaling factor, Factor B: #DIV/0!

2.4  Return Period Scaling Factor Building Importance level (from above): 2

Return Period Scaling factor from Table 3.1, Factor C:

along across

2.5  Ductility Scaling Factor Assessed ductility (less than max in Table 3.2) 1.00 1.00

Ductility scaling factor: =1 from 1976 onwards; or =kµ, if pre-1976, fromTable 3.3:

Ductiity Scaling Factor, Factor D: 1.00 1.00

2.6  Structural Performance Scaling Factor: Sp: 1.000 1.000

Structural Performance Scaling Factor Factor E: 1 1

2.7 Baseline %NBS, (NBS%)b = (%NBS)nom x A x B x C x D x E %NBSb:

Global Critical Structural Weaknesses: (refer to NZSEE IEP Table 3.4)

3.1. Plan Irregularity, factor A: 1

3.2. Vertical irregularity, Factor B: 1

3.3. Short columns, Factor C: 1

3.4. Pounding potential Pounding effect D1, from Table to right 1.0

Height  Difference effect D2, from Table to right 1.0

Therefore, Factor D: 1

3.5. Site Characteristics 1

Along Across

3.6. Other factors, Factor F For ≤ 3 storeys, max value =2.5, otherwise max valule =1.5, no minimum

Rationale for choice of F factor, if not 1

Detail Critical Structural Weaknesses: (refer to DEE Procedure section 6)

List any: Refer also section 6.3.1 of DEE for discussion of F factor modification for other critical structural weaknesses

3.7. Overall Performance Achievement ratio (PAR) 0.00 0.00

4.3  PAR x (%NBS)b: PAR x Baselline %NBS:

4.4 Percentage New Building Standard (%NBS), (before)

Additional panel connection brackets 

installed to increase the panel 

connections to 67% NBS

Note: Define along and across in 

detailed report!

If IEP not used, please detail assessment 

methodology:

note total length of wall at ground (m):

note total length of wall at ground (m):

Table for selection of D1 Severe Significant Insignificant/none 

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

Alignment of floors within 20% of H 0.7 0.8 1 

Alignment of floors not within 20% of H 0.4 0.7 0.8 

Table for Selection of D2 Severe Significant Insignificant/none 

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

Height difference > 4 storeys 0.4 0.7 1 

Height difference 2 to 4 storeys 0.7 0.9 1 

Height difference < 2 storeys 1 1 1 
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Appendix 5 

Strengthening Work to 

Upgrade Building to 67% 

NBS 
 













 

 

 

 

 

 

Site Report 

 

SITE REPORT 13.05.14 

  1 
 

    

To:  Chris Bunn SR No: 01 

  File No: 130329 

  Date: 13.05.14 

  Project: 52 Hayton Road 

 

SITE REPORT 

 

Inspection of Strengthening Work Undertaken at 52 Hayton Road to Upgrade Building to 67% NBS  

 

• All 5 additional brackets installed as per TMCO sketches dated 15.04.14. 

• Bracket size & dimensions as per TMCO sketches. 

• Brackets fixed with Epcon C6 epoxy as per TMCO sketches.  

 

 

Following the installation & fixing of the additional brackets, the building at 52 Hayton Road achieves 67% NBS. 

 

Signature on behalf of TM Consultants Limited:  

 

 

 


