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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.

e 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.

e 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 SAl Global, Opus Lab
No. of Storeys 2

Year of construction 1998

Building Dimensions 48m x 21m - Total floor area approx. 1139m’

Unit A—21m x 18m Floor Area = 378m”

Unit B —21m x 8.25m Floor Area = 173m*
Unit C—21m x 4.3m Floor Area = 90m?

Unit D —21m x 6.9m Floor Area = 145m’

Unit E — 35.825m x 9.85m Floor Area = 353m”

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/cin both directions) bearing onto reinforced post holes.
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Internal Structure

Walls

Roof

Structural System

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.

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.

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.

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.
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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

The foundations do not show any signs of structural damage.

Inadequate foundations The floors have not settled or spread laterally indicating that

the floor slab has performed well.

Brittle panel connections and/or Repair work has been carried out to a number of the panel
cracked panels at the connection. | connections throughout the building.

. Cracking was observed in the concrete walls panels that reflect
Hard—drawn wire mesh ) ) ]
. . . earthquake face loading, cracks spanning horizontally between
reinforcing or inadequate .
) . ] the column supports. The cracks observed are of nominal
reinforcing contents making ] o ] .
] thickness and indicate that the panel reinforcement is
panels prone to non-ductile face . o
. . performing sufficiently and that the cracks are not of structural
loading failure.
concern.

The concrete panels have performed well resisting in plane
Inadequate shear strength of ) . .
shear actions. There has been no diagonal shear cracking
concrete wall panels. ] o
around panel openings on the lateral load resisting walls.

The purlin connections to the concrete tilt panels have behaved
Panel/Purlin connections well and do not appear to have suffered any damage. All
connections where checked appear in good condition.

The roof members do not show any obvious signs of elongation.
. This indicates that the roof bracing had adequate capacity for

Inadequate roof bracing . )
the lateral loads experienced during the recent sequence of

earthquakes.

BUILDING STRUCTURAL STRENGTH COMPLIANCE
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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:

Concrete panel face load capacity:
Panel connections:

Concrete panels in plane:

Post hole capacity:

Roof Purlins weak axis bending capacity:

East/West Direction

Concrete panel face load capacity:
Purlin compression transfer capacity:
In plane strength of panels:

Panel connections:

R.C Column Capacity:

R.C Column Connections:

80%NBS

68%NBS

40%NBS (angle bracket capacity)
100%NBS

100%NBS

100%NBS

71%NBS

85%NBS

100%NBS

40%NBS (angle bracket capacity)
94%NBS

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.

A~ ey

Paul Sweeney

TM CONSULTANTS LTD
Checked and approved by
M- 4.
v
Matthew B Blyth
CPENG # 237435
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Appendix 1
Building Plans
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SITE REPORT

SRNo :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.

@ TMCO.coNz CcONSULTING ENGINEERS
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Panel Connections A panel connection at rear of unit D and through to unit E has | Connection has been repaired
pulled away from concrete wall panels.

Damage has occurred to the connections between the portal Repair work has been carried out to
frame and concrete wall panels and to a panel to panel these connections, new steel plates
connection for the spandrel over the roller door in unit A. 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:

W\ A eematy
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Appendix 3
DEE Analysis
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Gen-Col

Analysis of Reinforced Concrete Columns

Job number (or name): 130329
Column number: R.C Column

User name : PaulS

Concrete properties:
Rectangular stress block as defined by NZS 3101:1995.

Concrete cylindrical compressive strength = 30.0 MPa
Concrete compression stress coefficient, a1 = 0.85
Compression zone depth coefficient, B1 = 0.85
Concrete maximum strain = 0.0030

Steel properties:
Steel modulus of elasticity = 200 000 MPa
Steel yield strength = 300.0 MPa

Dimensions of the column section:
Rectangular section.
Height of the column section = 350.0 mm
Width of the column section = 300.0 mm
Clear cover to ties parallel to the y-axis = 25.0 mm
Clear cover to ties parallel to the x-axis = 25.0 mm

Results:
Load combination number 1 :
Axial load = 30.7 kN, Mx =51.5 kNm, My = 0.0 kNm
Strength reduction factor, Phi = 0.85
Required reinforcement ratio = 0.01196, Required reinforcement area = 1255.8 mm2
Initial reinforcement ratio = 0.01196, Initial reinforcement area = 1255.8 mm2
Initial reinforcement ratio scaled by = 1.0000
Moment ratio = 0.00000, Target moment ratio = N/A
Skew angle = 0.0 degrees, NA depth =43.4 mm
Force (unfactored) carried by concrete = 282.1 kN
Force (unfactored) carried by reinforcement = -246.0 kN
Axial load eccentricity: ex = 0.0 mm, ey =1677.5mm

The analysis has been finished.
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Appendix 5
Strengthening Work to
Upgrade Building to 67%
NBS
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Chemical Anchoring - ChemSet Anchor Stud Design Galculator

@® Ramset’

Injection Sys:

Epcon™ C6 Series

Anchor Type: Anchor Stud - Gr 5.8  Anchor Size d,=M 12
Input Description Input Data PlanViow - Generic
IStrength Limi State Besign) (per ancher) Dimensiens in (Mm) Projoct Detalls
1. Number of anchors {n) n= 2 - 10000 150 150 10000 Project Name:-
2. Anchor Spacing (a) a= 150 mm '_E:’_'Iml'm [} 52 Hayton Road
3. Concrete Edge Distance (e} e= 95 mm Project Site Address:-
4. Concrete Cylinder Strength (f'c) fc= 25 MPa
5. Concrete Cube Strength (B) = £} MPa i Company Name:-
6. Effective Depth (h>6xdh) h= 90 mm ™CO
7. Anchor Stud size (d,) - M8 > M24 dy, = 12 mm ) |Design Identification:-
|8. Concrete Edge Distance Corner (el) e = 10000 mm i $ i $ ] Additional Panel Connections
9. Internal to a row () or end of row (E) lorE | row Shest Deelgn Load v ‘ e= 95 Date:-
10. Dry Hole (D) or Wet hole (W) Dorw D - Kosrienchor | 14.04.14
11. Min Concrete Sub'te Thickness (b,,) b, = 118 mm Epcon™ GG Serles
- u ChemSe1™ Anchor Stud "Specification” -
12. Anchor Stud Grade (5.8, 8.8, 316 55) Grade = 5.8 Gr "Snecification
13. Fixture Thickness (t) = 20 mm Part No. C512160 or CS12160GH C6-18
14. Effective Length (L) B 110 mm Direction of Shear
Holo Dismeters (mm) | © Reduction Facters
15. Design Tensile Load-per anchor (N*) N*= 7 kN el Design load -
16. Design Shear Load-per anchor (V*) VE= 7 kN DAl d, = 14 Conc, Tenslon/Shear & = 0.6 % @ =0 towards edge
17. Direction of Shear design load (a) o= 0 o] Flxture dy = 15 Steal Tanslon/Shear & = 0.8 - @=180" - away from edge
Output Description OutpatData Elsvation View - Beneric Anchor Loaded
(Strength Limit State Design) {per ancher) Simensisas in (mm)
DESIGN 0.K. MIN. CRITERIA for a,6 8 h - O.K. N* :":’1’:3?1)“" Load
CEILATE LT “E"  Anchorend of a row
Des. Red. Uit. CONC. Tensile Capacity ¢N,c= 230 kN
. - = Fintiee |
Red, Char. Ult. STEEL Tensile Capacity ¢N,= 338 kN Tlgliness I
Des. Red. Ult. CONC. Shear Capacity PV = 103 kN = I] T 11 T;—H'—_:
Red. Char. Ult. STEEL Shear Capacity SV, = 210 kN ' SaU l. L
Orill hole diameter dy = 14 mm
TENSI0N 0. e
ul | Depens
Design Red. Uit. Tensile Capacity N, = 230 kN A=K
Tenslon Deslgn Check N*/$N,= 0.30 <1 !
s"m a K Thickness “I' Ancherinternal to o raw
= bm= 118
Deslgn Red. Ult. Shear Capacity v, = 103 kN l ]
Carng Coranr
L = Anchor | Avihar o
Shear Deslgn Check | v*/év.= o068 <1 E0 x| Sacar | seaeme | S22 l[ o H |] ”
COMBINED TENSION SHEAR 0.K e a o a o A o
Combined Check - N*/$N, +V*/éV, = 098 <12 = £ = B
Anchor Size d, Metric 8 10 12 16 20 24 30 36
Drill hole diameter dp {mm) 10 12 14 18 24 26 N/A N/A
Slressed Area Ay (mm?) 33 53 79 154 232 337 NIA N/A
Anchor Stud Yield Strenglh f; (MPa) 430 430 430 220 420 420 NIA N/A
Red Char, Ult Steel Tensile Capacity N, (kN) 143 227 338 64.7 97.6 1413 NIA N/A
Red.Char. Ult Steel Shear capacity Vs (kN) 8.9 141 21.0 397 599 868 NIA N/A
Edge distance for no conc.cone reduction ec (mm) 35 40 50 65 80 100 N/A N/A
Anchor spacing for no conc.cone reduction a. {mm) 50 60 75 100 120 145 N/A N/A
Absolute Minimum edge dist. & anc'r spac. en & ap (mm) 25 30 35 50 60 75 NiA N/A
Design Reduced Ultimate tensile capaci N, (kN per anchor]
Efective Dopta-h on e oo Sapackly gl (K3 p !
Based on edge (e.) and p g (a;) for no conc.cone reduction
€0 (mm) 108
65 (mm) 12.0
70 (mm) 13.4 14.6
80 (mm) 14,3 17.8
90 (mm) 14,3 214 23,0
100 (mm) 143 22.7 26.9
110 (mm) 143 227 310 348
126 (mm) 143 227 338 42.2
140 (mm) 14.3 227 338 50.0
150 (mm) 14,3 227 338 §5.5 80.7
160 (mm) 14.3 227 338 611 66.8 719
170 (mm) 14.3 22.7 338 647 73.2 78.7
180 (mm) 143 227 338 847 79.7 85.8
190 (mm) 143 22,7 338 647 86.5 93.0 N/A
220 (mm) 14.3 227 33,8 64.7 97.6 115.9 N/A
240 (mm) 14,3 227 338 647 97.8 1321 N/A N/A
270 (mm) 14.3 227 338 64.7 97.6 1413 N/A N/A
330 (mm) 14.3 227 328 64.7 976 141.3 NIA NIA
350 (mm) 143 227 338 647 97.6 1413 N/A N/A
The design engineer should ensure the structural element is capable of supporting these loads, Refer to Ramset™ Specifiers Anchoring Resource Book Version 5 for more information or explanation
of technical data, ITW Australia Pty. Ltd. ABN 63 004 235 063 trading as Ramset™ New Zealand. © Copyright 2014
DC04134 RAMO0214 Chemical Anchoring - ChemSet Anchor Stud Design Calculator V270214
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KNOWLEDGE YOU CAN BUILD ON

mm o

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

e 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: Lf) \ O
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