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Executive Summary

This report summarises the damage assessment of the Grand National Stand (GNS) also known as the Public
Stand undertaken by AECOM NZ at Riccarton Racecourse on behalf of Canterbury Jockey Club (CJC) in March
and April 2015.

The purpose of the assessment was to inspect, undertake intrusive and non-intrusive investigations, measure and
document the damage sustained by the GNS. AECOM’s assessment also included the removal and testing of
concrete and rebar samples.

Existing reports and information were used to assist in assessing this building. One of these included a Detailed
Engineering Evaluation (DEE) of the GNS completed by Airey Consultants in 2012 which was peer-reviewed by
Thornton Tomasetti. As part of this commission AECOM have compared the damage found in the Airey’s report
with that documented by AECOM. Due to the absence of complete and legible structural drawings, an extension
to AECOM’s scope included a full site measure of the building and the creation of a 3D structural model of the
grandstand.

Riccarton Park is an open and flat site with numerous small buildings and another significant grandstand (the Club
Stand) to the East of the GNS.

The grandstand was built circa 1920 and is approximately 82m (long) x 25m (wide) with an approximate plan area
of 7700sq m. The structure is essentially divided into two, with a multi-storey concrete frame to the rear and twin
level lightweight bleachers to the front (racecourse side). A group of reinforced concrete stairs and ramps
provides access to the stand. The GNS internal columns are supported by concrete pad foundations while the
exterior perimeter columns and walls are supported by strip foundations bearing onto dense sands and gravels.

The GNS is Group IV Heritage listed with Christchurch City Council (CCC).

To aid in the assessment of the GNS, a grid system was overlaid on the stand with 21 grids labelled numerically
running north-south and 5 grids labelled alphabetically running east-west.

The damage observed was extensive and was located within the building itself including the roof, ramps and
stairs, and the large retaining wall to the front of the stand. Where accessible, all surfaces were considered
including tops and soffits of slabs, vertical surfaces and the interior and exterior of facade elements. Cracking of
concrete elements was recorded on drawings with accompanying photographs. In most instances, maximum
crack widths, lengths and locations were recorded. The most significant damage was located on the E/W shear
wall on Grid C, the ramps and stairs generally behind the grandstand, retaining wall to the front of the grandstand
and the ground floor slab.

Observation of any damage to the steel roof frame was limited by difficult access and safety considerations. An
Elevating Work Platform (EWP) was used to provide closer inspection of some of the roof and front column
elements.

A level survey conducted on all floors was undertaken using a Zip™ level and a verticality survey was undertaken
across the entire building on walls and columns using a 1200mm long digital “spirit level’. Due to access
restrictions, the verticality of the long slender columns at the front of GNS were measured by a specialist
surveying sub-contractor. Based on measurements it appears that the GNS has settled in the order of 72mm with
a gradual slope from east to west.

Intrusive works involved removing floor and wall linings to provide access to the structure, removing concrete core
and rebar samples, localised removal of concrete to expose rebar sizes, cover and reinforcement locations and
rebar scanning of concrete undertaken by a specialist sub-contractor. Asbestos linings on various surfaces were
removed and treated, prior to intrusive works being undertaken.

Contrary to previous assumptions, the intrusive works found concrete encased steel beams, not reinforced
concrete beams, between Grid C and D on all levels. The precise nature of the connection detail between the
steel beams and the concrete columns is unknown. The notionally square concrete columns supporting the
grandstand are very lightly reinforced using 19mm bars (one in each corner). The intrusive works also found that
the reinforcement used in the GNS comprised plain round reinforcing bar and not deformed bar (which is
standard, modern, industry practice).

From testing, the concrete compressive strength was determined to be 25.5 MPa for the beams and floors and
15.3 MPa for columns and walls. The low strength for the columns and walls reflects the large sized aggregate
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found in the core samples. The steel reinforcement was sampled to determine the yield stress, tensile strength
and ductility. 19 mm bars were found to have a yield stress of 296 MPa, tensile strength of 451 MPa and normal
ductility. 7 mm bars were found to have a yield stress of 307 MPa, tensile strength of 451 MPa and high ductility.

Structural steel properties were found in a 1906 “Steel Construction Handbook”. The material properties inferred
from this source indicated that the steel would have a yield stress of 202 MPa, tensile strength of 432 MPa and
Young’s Modulus of 200 GPa.

To determine the magnitude of design level earthquake the Grand National Stand experienced during the
Canterbury earthquake sequence the PEER Ground Motion Database peak spectral acceleration values for
Riccarton High School, the closest recording station, were used. Using an expected period range of 0.8 to 1.0
second the Grand National Stand experienced approximately 50% of a current design level earthquake.
Therefore, the damage sustained was initiated by an event approximately half the magnitude of the design event
and significantly more damage would be expected in a design level event.

As part of this report, the damage assessment completed by Airey Consultants was compared to the findings
generated by AECOM. Airey’'s damage assessment formed part of their DEE analysis report. Airey presented
damage in a general manner over two pages. AECOM catalogued each item of damage individually, and
inspected elements by undertaking intrusive works.

AECOM generally agree with, but have identified significantly more, damage than Airey Consultants. Additionally,
the key areas of report disagreement include:

- Shear wall on Grid C. Airey’s report omits this item,

- Airey reported that the building is a reinforced concrete frame. AECOM's intrusive investigation reveals
that N/S beams, at all floor levels are in fact steel beams,

- Airey reported that the column reinforcement varies from 25mm to 32mm dia. AECOM’s intrusive
investigation reveals that columns are reinforced with 19mm bars,

- Damage to diaphragms. Airey’s conclude there is no diaphragm damage. AECOM disagree, citing the
damage assessment,

- Airey’s over riding conclusion is that damage is “...minor, ie, nothing more than hairline cracking...”
AECOM disagree with this conclusion as significant damage has been identified during the assessment.

Upon review of the building and our findings AECOM recommends that a full quantitative analysis (e.g. DDE,
DSA) be undertaken for the building in order to assess the seismic capacity in terms of percentage of new
building standard (%NBS, i.e. NZS1170.5:2004-Earthquake Actions).
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1.0 Introduction
1.1 Overview

AECOM New Zealand Ltd has been engaged by the Canterbury Jockey Club Inc. Soc. to undertake a seismic
damage assessment of the Grand National (Public) Stand at the Canterbury Jockey Club, Riccarton Park
Raceway, 165 Racecourse Road, Sockburn, Christchurch.

An Initial inspection of the Grand National Stand was carried by AECOM structural engineers, Nik Richter and
Matt Clifford, on Tuesday 11"™ March 2015, Wednesday 12" March 2015, and Friday 13" March 2015. These
initial inspections were non-intrusive visual inspections only, the main purpose of which was to identify areas for
intrusive works and to understand the structural systems. The AECOM report "Intrusive Investigation Report -
Grand National (Public) Stand" dated 14 April 2015 documents the initial inspection observations,
recommendations and conclusions.

Detailed site inspections were performed by AECOM structural engineers Matt Clifford, Nik Richter, Olivia
Heaslip, Claudio Petti and Matthew Crake from the 17" April till 14™ May 2015.

This report documents the detailed investigations undertaken by AECOM.

1.2 Purpose / Scope

The scope of the damage assessment report is to document the results of the detailed site investigation. The
preparation of the damage assessment involved carrying out desk studies/liaising with Thornton Tomasetti, site
investigations and preparing the damage assessment report. The detailed assessment included the following
desk study activities:

- Preliminary structural desk study — AECOM reviewed the existing Detailed Engineering Evaluation
(DEE) report completed by Airey Consultants Ltd. (dated 20 August 2012), the Thornton Tomasetti Peer
Review (dated 18 December 2012), and existing building drawings that are available. Refer to section
1.3 for a list of documents sighted during the initial desk study. The existing drawing sets recovered were
incomplete and insufficient to gain a general appreciation of the structure. (As a result it was necessary
for AECOM to carry out a dimensional survey of the building.)

- Geotechnical Desk study/Review - AECOM geotechnical engineers carried out a review of existing
geotechnical reports and data

- Liaising with Thornton Tomasetti (TT) with regard to the available project information and included TT in
the project approach / strategy as foreseen by AECOM

- Liaising with Thornton Tomasetti (TT) with regard to the findings of the detailed site investigation
The following site investigations were undertaken:

- Site familiarisation inspection. AECOM carried out a brief site inspection to become familiar with the site,
scale of building(s), access / egress, site contact(s) and Identify potential H&S risks and note these in
AECOM’s SWMS register

- Performed visual observations and a walk-through of the building to align understanding of drawings with
current building layout and verify the existing structural arrangement matches the recovered drawings
and note any obvious changes or alteration’s to the building

- Identified areas of restricted access and noted these for future reporting

- Developed a programme for future intrusive investigation of structural members. AECOM provided a
brief report outlining areas which need to be exposed for detailed inspection. (refer to section 1.3 below)

- Carried out a floor level survey on each floor taking indicative spot levels using a ZIP level and undertook
a verticality check on the vertical structural members

- ldentified and recorded the building damage, noting whether, in the opinion of the assessing engineer,
the damage was caused by the seismic events or by other causes (e.g. installation of services or other
alterations to the building, vehicle impacts or general wear and tear). The damage was recorded using
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photographs with written descriptions and the locations of the photographs were noted on drawings
prepared by AECOM

Verified, as far as practical, the sizes of structural members and verified the structural arrangement
(including reinforcement layout and detailing otherwise concealed in reinforced concrete elements)

Identified the use of all areas of the building

Identified any modifications made to the building structure wherever possible

AECOM determined the principal vertical and lateral load-paths

AECOM carried out a dimensional survey of the building and prepared as-built drawings.

AECOM carried out intrusive investigations, directing sub-contractors to expose various structural
elements, scan concrete elements, undertake verticality measurements to columns supporting stands
and roof as described in the body of this report

Sampling of concrete and reinforcement to material properties testing

AECOM geotechnical engineers carried out a shallow intrusive investigation to confirm foundation
general arrangements and ground conditions (groundwater level, soil composition, etc.)

The following activities were carried out during the preparation of this damage assessment report:

1.3

Prepared descriptions of the overall structure and the general condition of the building structure and
fabric such as cladding, as well as describing the vertical and lateral load resisting systems

Documented the damage observed. Where possible, the causes of the damage were identified.
Photographs and marked up drawings have been utilised to document and present the observed
damage

Provided an opinion with respect to the building damage reported in the Airey Consultants Ltd. DEE
report, as to whether their comments and / or assumptions are valid and if not, which are not and why
not

Documented the level, verticality and dimensional surveys carried out by AECOM. This documentation
was recorded on drawings prepared by AECOM for the building

Documented the intrusive investigation carried out on site

Carried out an assessment of the bearing capacity at selected locations as per the intrusive investigation
and provided recommendations regarding further loading

Carried out an assessment of site seismic records to determine the likely peak ground accelerations
experienced at the site

Documented the materials testing undertaken

Sources of Information
Architectural modification drawings. Not dated, but assumed to be circa 1981, by Gleeson Architects.

Structural, mechanical services, electrical services, and fire services alteration drawings dated 27 July
1981, by Powell Fenwick and Partners Consulting Engineers.

All drawings were received as scanned images only and AECOM did not view originals. As such these
documents served as reference sketches only as dimensions and details were not legible.

Detailed Engineering Evaluation carried out by Airey Consultants, dated 20 August 2012.

Initial report carried out by Thornton Tomasetti (TT), dated 18 December, 2012.

Airey and TT reports were used as sources of information and as aids to AECOM’s initial inspections.
Geotechnical desk study for the Tote Building dated 15 October 2014 by AECOM.

AECOM Dimensional Survey.

AECOM visual and intrusive investigations.
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- AECOM report scoping intrusive investigation dated 14 April 2015.
- Column verticality & beam level survey report from Staig & Smith dated 1 May 2015.

- Concrete compression test reports from Opus International Consultants Ltd dated 4 May 2015 and 29
May 2015.

- Steel reinforcing test reports from SAI Global dated 28 April 2015, 30 April 2015 and 5 June 2015.

- X-Radar & Ferroscan Investigations from Scancrete.
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2.0

2.1 Site Description

The building is located on the grounds of the Riccarton Park Raceway, which is located at 165 Racecourse Road,

Damage Assessment Report

Grand National (Public) Stand description

Sockburn, approximately 7 km west of the Christchurch CBD, as shown in Figure 1.
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Figure 1: Site Location Plan [1]

This site is generally flat and at the same level as the immediate surrounding area. The building, which will be
referred to as the “Grand National Stand”, is located on the southern side of the Racecourse, adjacent to and west
of the property’s other remaining grandstand, the Club (or Administration) Stand. There are several other
racecourse buildings in the southwest vicinity of the building as shown in Figure 2. The ground directly to the
south of the building is paved in asphalt and the ground directly to the north of the stand is finished with a salmon-

coloured concrete plinth, with an integral concrete retaining wall retaining up to 1.8m of ground. The Grand
National Stand itself is founded on level ground.

Figure 2: Site Layout Plan [2]
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2.2 Geotechnical Appraisal
221 Desk Study

AECOM has prepared a report following a desk study for the Tote Building (Ref 60332326/1.2, dated 15 October
2014). No site specific investigation was undertaken by AECOM and our report is based on information available
on the Christchurch Geotechnical Database (CGDB) [3], the Ministry of Business Innovation and Employment
(MBIE) Guidance document [4] and other provided reports associated with the development.

The reader is referred to the above referenced AECOM report for details on the sub surface ground materials,
discussion of ground performance and geotechnical design advice.

In accordance with NZS 1170.5:2004 [5], the site is considered to be subsoil Class D.

Additional geotechnical data from the CGD and ECan database that was not available at the time the desk study
was received and has been reviewed as part of this assessment and all points are listed in Table 2-1. Locations of
the data points and the related records are presented in Appendix H. These investigations were not undertaken
by AECOM and, therefore, their accuracy cannot be guaranteed.

Table 2-1:Existing geotechnical data

CGD ID .. Depth Apprommate
. Investigation (m below Distance and
(original . .
reference) Type ground Direction
level) from Site
CPT_54208 CPT 4.95 24/04/2014 250 m SE No groundwater recorded.
(CPT2)
HA-DCP_54211 HA-DCP 1.8 16/04/2014 250 m SE No groundwater recorded.
(P3+4 +A3)

Notes: CPT = Cone Penetrometer Test
HA-DCP = Hand Auger — Dynamic Cone Penetrometer

Based on the existing geotechnical data, the inferred site geology comprises very stiff silt from surface to between
0.9m to 1.3m, underlain by loose sand with a thickness of 1.3m to 1.8m, which in turn is underlain by very dense
gravels up to 12m in thickness, all of which are of the Springston Formation. It should be noted that the
summarised ground conditions have been interpreted from investigations undertaken by others, the accuracy of
which cannot be guaranteed by AECOM. It should also be noted that alluvial deposits can be laterally variable
over short distances. As such, it is likely that ground conditions vary across the footprint of the structure and more
generally over the site.

222 Liquefaction and Lateral Spread Potential

AECOM concluded that land damage due to lateral spread or liquefaction is unlikely due to the low water table
and non-liquefiable soil strata supported by a lack a reported signs of liquefaction over the site. It is noted that
Canterbury Earthquake Recovery Authority (CERA) has designated all residential land directly adjacent to the
Riccarton Racecourse grounds as green zone, technical category 1 (TC1) [6]. Whilst these zonings do not apply
to commercial structures, the lack of reported liquefaction ejecta and the lack of ground cracking or major
settlement on site would suggest that the site is likely to have similar characteristics as land classified as TC1.

The advice provided by AECOM in the desk top study was provided for qualitative assessment of the geotechnical
risks at the site only. Should replacement foundations be required as part of the retrofit works, a site specific
geotechnical investigation should be undertaken prior to undertaking detailed design.

2.2.3 Site Investigation

An Engineering Geologist from AECOM undertook a shallow intrusive geotechnical inspection on 25 June 2015
and a further inspection on 2 July 2015. The inspections were completed in the excavations at the base of column
C7 and alongside the base of strip footing D7, as referred to in Tables C-7 and C-9. The purpose of the
geotechnical investigation was to confirm the dimensions of the footings, confirm the existing ground conditions at
the locations of the footings and determine the bearing strength of the ground material supporting column C7 and
strip footing D7.
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2.2.4 Observations

During the investigation on 25 June 2015, the plinth structure below the level of the floor slab of column C7 was
exposed in the excavation; however the footing of the column C7 and strip footing D7 were not exposed. The
material exposed in the wall of the excavations comprises organic silt [topsail], silt, and sandy gravel [fill] which
was located around the edge of the column structures. The fill material around the plinth is loosely packed, and at
the location of C7 it is approximately 330mm to 380mm wide to a depth of 0.9m below the base of the floor slab
(bbs). From a depth of approximately 1.1m bbs to the base of the footing the width of the fill reduced to 300mm.
At the north-western side of D7, the width of the fill is approximately 250mm to 400mm.

The excavations were subsequently deepened, and during the investigation on 2 July 2015, the footing of column
C7 was exposed in the excavation. Whilst the full depth of the base of the footing for column C7 was not exposed,
it is considered likely that it is founded on the natural medium dense silty fine sand.

A concrete strip was exposed at the base of D7, however it is thought that this is not the true footing structure as it
is not connected structurally to D7. It is likely that the true footing structure is present at a depth similar to the
footing structure for column C7. This concrete strip was founded on the natural fine sand. In addition to the
existing material exposed in the excavations, fine silty sand was observed at the base of the excavations.

Selected annotated site photographs with dimensions of the footings are presented in Appendix H. Based on site
observations, dimensions of the footings are presented in Table 2-2. Whilst the observed footing at D7 is not
considered the true footing, its dimensions have been included for comparison.

Table 2-2:Observed footing geometry

Foundation Element Depth (mm) Width (mm)
Column C7 1650 760 - 770
Concrete Plinth
Strip Footing D7 1150 2600
_ Column C7 130" 220 — 240°
Concrete Footing S
Strip Footing D7 200 150 — 380

Notes: A — Full depth of footing not measured
B — Width of footing extending from plinth

225 Shallow Investigation

One hand auger with hand held shear vane tests and two Dynamic Cone Penetrometer (DCP) tests were
completed in the excavation of column C7, and hand held shear vane tests with one DCP test were completed in
the excavation of strip footing D7 on 25 June 2015. The hand held shear vane tests were carried out in the wall of
the excavations.

To confirm the dimensions of the column footings, an additional DCP test was completed in the excavations of
column C7 and strip footing D7 on 2 July 2015. During both investigations, DCPs and the hand auger were
carried out in the base of the excavations.

A plan of the investigation locations are presented in Appendix H.
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2.2.6 Investigation Results

The shallow AECOM investigation confirms that the near surface material is broadly consistent with the ground
model outlined in the AECOM geotechnical desk study. The inferred site geology is summarised in Table 2-3, with
depths taken from below the base of the floor slab.

Table 2-3:Inferred site geology

Depth from base

of floor slab (m Thickness (m)

Material Description

bbs)

Loosely packed sandy GRAVEL [Non engineered fiII]A 0.0 1.8
Stiff SILT [Topsaoil] 0.0 0.2
Stiff to very stiff SILT and sandy SILT [Springston Formation] 0.2 09-11
Medium dense fine SAND and silty SAND [Springston Formation] 11-13 20-23
Very dense GRAVEL [Springston Formation] 3.1-34 >12.0

Notes: A - Encountered in HA/DCPO1 only

DCP testing by AECOM in the non-engineered fill encountered in the excavation of column C7 indicates it is of

low, inconsistent strength to a depth of 2.4m bbs.

2.2.7 Groundwater

The existing geotechnical data indicates a groundwater level of 9.5m below ground level (bgl). Groundwater
contours on the CGD indicate that the median depth to groundwater is > 6m bgl. In the absence of site-specific

data, it is recommended that a groundwater level of 6.0m bgl is adopted.

2.2.8 Engineering Properties

Engineering properties have been derived for the soils encountered during the AECOM investigation and
correlated with values based on experience of similar material and published parameters. The engineering

properties are presented in Table 2-4.

Table 2-4:Engineering properties

Average Engineering Properties®
DCP
Depth to Count Bulk  Undrained  Effective  Effective
top of (Range) Unit Shear Cohesion  Friction
unit (m) (blows per Weight  Strength Angle (°)
100 mm)*  (kN/m®)  (kPa)
Loosely packed sa_mgy GRAVEL 0.0 5 18 ) 30
[Non engineered fill] (0-20)
Stiff SILT [Topsoil] 0.0 No data 14 - 24
Stiff to very stiff SILT and sandy 0.2 No data 17 100 28
SILT
Medlum dense fine SAND and 11-13 No data 19 } 32
silty SAND
Very dense GRAVEL 3.1-34 No data 22 - 40
Notes:
A Based on AECOM DCP data. Maximum depth of DCP is 3.4m bbs.
B Based on investigation data correlated with experience of similar materials in Christchurch and published
parameters.

Revision 0 — 14-Jul-2015
Prepared for — Canterbury Jockey Club — ABN: N/A




AECOM Damage Assessment Report 10

DRAFT

229 Assessment

The static and seismic bearing strength of the existing foundations have been assessed using the proprietary
software Loadcap (version 2014.21.1.662). The assessment assumes only vertical, non-eccentric loads, and uses
the engineering properties presented in Table 2-4, and the foundation dimensions presented in Table 2-2. A
strength reduction factor of 0.5 has been applied based on B1/VM4 and our general knowledge of the site.
Seismic bearing strengths have been calculated using Eurocode 7/8. Results are presented in Table 2-5.

Table 2-5:Bearing strength analysis of existing pad foundation
Design Design Static

Assumed Bearing Bearing
Width (m) Pressure Strength Qqbs

Assumed Design Seismic
Bearing Strength

Qubs (kPa)

Foundation Founding
Depth (m)

Pad footing 1.2 1.2 700 750 560

The assessment on the existing foundations confirms there is marginal bearing strength under static conditions,
and under seismic conditions the foundations do not meet current design standards. As a result, the foundations
may experience bearing strength related settlements under static and seismic conditions.

An immediate elastic settlement analysis was also conducted.
2.2.10 Conclusion

The results of the preliminary analysis indicate that the measured settlement of the Grand National Stand is
considered to be a result of a combination of the following:

- Elastic settlement (with no rebound) of underlying materials in response to higher seismic loading.

- Movement associated with early bearing capacity failure of the foundations due to reduced bearing strength
of the ground materials supporting the pad foundations during seismic loads.

- Consolidation of the gravels due to dynamic seismic actions.
- Variation in strength of underlying materials.

Due to the marginal bearing strength, it is strongly recommended that the no additional loads act on the existing
foundations. Any additional load will require new foundations, or additional strengthening of the materials
supporting the existing footings, such as compaction grouting.

In addition, it should be noted that further settlement of the structure is anticipated following an SLS or ULS
design earthquake event.
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2.3 Site Seismic Records
231 Site Performance in the Canterbury Earthquake Sequence

To evaluate the site performance during the Canterbury earthquake sequence, an assessment of the Conditional
Peak Ground Acceleration (PGA) [3] against the design level PGA values [4] was undertaken. Full results of the
assessment are presented in Appendix E. The process can be summarized as follows:

1. Contours developed to illustrate PGA values experienced in Christchurch during the 2010/2011
Canterbury earthquake sequence [7] were acquired. These are available on the CGDB.

2. The conditional median PGA values were then scaled to the My, 7.5 design level earthquake event using
magnitude scaling factors [8].

3. AECOM then compared the scaled PGA values to the design level PGA values using the methodology
described in the MBIE Guidance [4].

For Importance level 2 (IL2) structures, a Serviceability Limit State (SLS) design event is defined as having an
annual probability of exceedance of 1/25. For an Ultimate Limit State (ULS) design event the annual probability of
exceedance is 1/500. For IL3 structures the SLS and ULS annual probability of exceedance is 1/25 and 1/1000
respectively [5].

MBIE Guidance [4] recommends design level PGA values of 0.13g for annual probability of exceedance of 1/25
(SLS) and 0.35g for annual probability of exceedance of 1/500 (ULS), this guidance explicitly relates to IL2
structures. As the Grand National Stand is an IL3 structure, the Conditional PGA (CPGA) needs to be compared
to a 1/1000 design level PGA for ULS. Since the MBIE Guidance does not provide an IL3 ULS level PGA, an
inferred value of 0.455g has been used. This was determined by multiplying 0.35g (1/500 design level PGA) by
1.3. This multiplication factor was based on the ratio of return periods of IL3 and IL2 structures as defined in Table
3.3 0f NZS1170.5:2004 [5].

According to MBIE Guidance [4], a site can be considered to be ‘sufficiently tested’ to an annual probability of
exceedance of 1/25 event if the scaled (to M;s) PGA value exceeds 170% of the SLS (1/25 design level) PGA. In
the absence of further guidance it is considered that application of the MBIE assessment procedures is
appropriate for this structure. The results (presented in in Appendix E) show that PGA values in the September
2010 event (Event 1) range between an upper bound value of 257%SLS and a lower bound value of 131%SLS. In
the February 2011 event (Event 2), the PGA values range between an upper bound value of 214%SLS and a
lower bound of 98%SLS. These ranges are for the 68% Confidence interval.

As the entire range of both events is not greater than 170% it is not possible to say conclusively whether or not
the site has or has not been ‘sufficiently tested’. The median PGA values for these events are 183%SLS and
145%SLS respectively.

Results show (see Appendix E) that for all seven events the upper bound PGA values are less than a 1/1000 (IL3
ULS) design level event and therefore the site did not experience an equivalent 1/1000 annual probability of
exceedance event during the 2010/2011 Canterbury earthquake sequence.

From this analysis we can infer that the site was tested between 75% and 150% of a ‘sufficient level’ in
accordance with the MBIE definition, during the Canterbury earthquake sequence. Because of the level of
uncertainty in the data used for the assessment, a more precise answer cannot be provided.

2.3.2 Ground Motions in the Canterbury Earthquake Sequence

To determine the ground excitation on this site, the PEER Ground Motion Database [9] earthquake records were
used to find the pseudo spectral accelerations (pSa). The closest recording station to the Grand National Stand is
at Riccarton High School. Riccarton High School is approximately 1.7 km away. It is considered that, based on the
proximity of the station and the similarities in ground conditions, that the records will provide a reasonable
indication of the level of ground excitation.

The Riccarton High School recording station has horizontal principal directions of, N86W and S04W. The Grand
National Stand has a longitudinal orientation of approximately N53W and a transverse direction of approximately
S37W. However, since the ground motion comparison is between pSa and both ULS elastic design coefficient
and ULS horizontal design action coefficient, which both are uni-directional; the orientation does not affect the
comparison results.
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The ULS elastic design level earthquake derived from NZS1170.5 is expressed as a horizontal site hazard
spectrum, C(t). The horizontal design action coefficient also derived from NZS1170.5 uses C(t) and takes into
consideration the structural property of ductility, is expressed as Cq(t). Comparison between C(t) and Cq(t) is
shown in Appendix E along with the full assumptions used in their calculation.

C(t) and Cq(t) is equivalent to pSa when both are in terms of gravity. C(t) and Cq(t) is plotted against the pSa of
the September 2010 and February 2011 events for each of the two principal directions, see Appendix E for graphs
of excitation in both directions.

<——— Period Rangeg ——>

Figure 3: Ground Motion Excitation

A comparison of the plots for the pSa from Riccarton High School for both the September 2010 and February
2011 events against the NZS1170.5 horizontal design coefficient shows that the site did not experience a ULS
design level earthquake.

233 Significance of Damage Observed

During the Canterbury Earthquake Sequence, the Canterbury region and particularly the Christchurch CBD area
experienced significant ground motions resulting in PGA values and accelerations in excess of the current
NZS1170.5 design level event. This excitation resulted in significant damage. The Grand National Stand at the
Riccarton Park site has not experienced a design level earthquake.

It is important therefore to note that the damage observed (detailed in section 3.0 of this report) is due to seismic
excitation less than that of a ULS design level (approximately 50%ULS). Therefore significantly more damage
could be expected in a future design level ULS earthquake.
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2.4 Building Description
241 General Description

The Grand-National Stand is a reinforced concrete (RC) structure with timber grandstands, built circa 1920. The
Grand National Stand is a heritage building and is listed as Group 4 in the Christchurch City Council (CCC) South-
West Christchurch Area Plan: Phase 1 Report — European Cultural Heritage [10] [11] [12].

The building is orientated with the long side parallel to the track and 37° off east-west or approximately northwest-
by-west (NWbW) to southeast-by-east (SEbE) in direction. For the purpose of reference, site north has been
defined as perpendicular to the home straight of the track in the east-west direction. This reference convention is
shown in Figure 4.

Figure 4 Elevation naming convention at Grand National Stand (GNS)

The structure consists of five above ground stories with two grandstand seating levels and has a footprint of
approximately 82m parallel to the racetrack and 25m perpendicular to the racetrack. The main RC structure is
generally rectangular on plan, measuring approximately 82m x 9.5m. There is an attached foyer and elevator core
area measuring approximately 15.8m (east-west) x 6.5m (north-south) extending out on the southern elevation
(see Figure 4). The elevator core is not an original feature.

There are two grandstands on the northern elevation, as shown in Figure 5. Both the (smaller) lower stand and
(larger) upper stand are of timber construction. These grandstands sit on a steel support structure composed of
trusses, plate girders, columns, and diagonal bracing. Both grandstand areas are approximately 73m long but
vary in width and slope. The lower grandstand is narrower and flatter with a seating area of approximately 825m?.
The upper grandstand is steeper and wider than the lower stand and, with a seating area of approximately
1080m?, is 30% larger than the lower grandstand area.

Figure 5 Cutaway showing the grandstand seating areas at GNS

The ground floor consists of a bar (known as ‘The Parade Ring’) at the eastern end of the structure and a storage
and workshop area at the western end of the structure. The first, second, and third floors, consist of tote offices,
bar areas, café facilities, kitchens, and general public assembly areas. The fourth floor is a maintenance level with
no public access.
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Access to these upper floors, (first, second, and third) is via several ramps and concrete steps or via an elevator;
all located on the south elevation (see Figure 4). Access to the fourth floor is via a service door on the upper stand
(see Figure 5) or via the elevator (see Figure 4). The lower stand can be accessed directly from trackside on the
northern side and from the first and second stories on the south side. Access to the upper stand is via four sets of
stairs on the third floor only.

A brief summary of the building is provided in Table 2-6 and Table 2-7.

Table 2-6: Building Summary

Total Length ~82m
Total Width ~25m
Total Height ~18.6m
Importance Level (IL) 3
Number of Stories 25;2%5:355
Total Plan Area (Approximate) 7700m?

Grand National Stand

Table 2-7: Level-by-level Building Information

Level Occupancy Area Storey Height
2
Ground \é\ijot:ﬁ:rfcigs?orage ég?n?] 0 m (reference level)
First Public Access 1230 m? 4m
Lower Stand Public Access 825 m? 4m-7.7m
Second Public Access 1000 m? 7.7m
Third Public Access 1065 m? 11.5m
Upper Stand Public Access 1080 m? 12.145m -16.375m
Fourth Maintenance Access Only 765 m? 15.6 m
Roof No Access ~2873m? 18.6 m
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242 Structural layout and load paths

Figure 6 Cutaway showing walls and columns at the ground floor level at GNS

The ground floor plate is of slab on grade construction. The reinforced concrete columns that support the upper
floors are supported by pad footings. The gravity loads from the upper levels are transferred to the ground through
reinforced concrete columns. At the centre of the ground floor there is one ‘u-shaped’ shear wall, which will
transfer both gravity and lateral loads, as shown in Figure 6. There are also shear walls on grids 2 and 20, which
run in the North-South direction. All other walls at ground level are partition walls and are not intended to be load
bearing elements. The lateral load-transfer system at ground floor level is a reinforced concrete moment frame
system with concrete encased steel beams.

Figure 7 Cutaway showing beams, walls, and columns at the ground floor level at GNS
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The first floor is a cast-in-situ reinforced concrete floor which sits on concrete encased steel beams. This floor
plate spans in one direction, between beams in the east-west direction, as shown in Figure 7. The gravity loads
from the first floor are transferred through this floor plate and beams and eventually to the ground through
reinforced concrete columns.

Figure 8 Cutaway showing walls and columns at the first floor level at GNS

The reinforced concrete columns that support the upper floors are present at first floor level. The ground floor ‘u-
shape’ shear wall length extends in the longitudinal direction and the return walls discontinue as shown in Figure
8. The gravity loads from the upper levels are transferred to the ground floor columns through both reinforced
concrete columns and the central shear wall. The lateral load-transfer system at first floor level is combination of
the reinforced concrete moment frame system, concrete encased steel beams and the longitudinal shear wall. All
other internal walls at first floor level are lightweight partition walls and are not intended to be load bearing
elements. There is direct access to the lower stand from first floor level via four stepped passageways.

Figure 9 Cutaway showing beams, walls, and columns at the first floor level at GNS

Revision 0 — 14-Jul-2015
Prepared for — Canterbury Jockey Club — ABN: N/A



AECOM Damage Assessment Report 17

DRAFT

The second floor is a cast-in-situ reinforced concrete floor which sits on concrete encased steel beams. This floor
plate spans in one direction, between beams in the east-west direction, in a similar manner to the first floor and
this is shown in Figure 9. The occupancy loads from the second floor are transferred through the second floor
plate and beams and eventually to the ground through a combination of reinforced concrete columns and the
central shear wall. The lower stand is supported directly by steel girders which bear on the ground floor concrete
columns. The (north elevation) upper stand supporting circular columns can be seen in Figure 9. These columns
do not contribute to the lateral resistance system in the structure and transfer vertical gravity loading only.

Figure 10 Cutaway showing walls and columns at the second floor level at GNS

The longitudinal shear wall is larger at second floor level than at first floor level, as shown in Figure 10. This shear
wall was modified in the early 1980’s and is now different from the original 1920’s design. The reinforced concrete
columns that support the upper floors are present at second floor level. The gravity loads from the upper levels
are transferred to the ground floor columns through both reinforced concrete columns and the central shear wall.
The lateral load-transfer system at second floor level is a combination of the reinforced concrete moment frame
system, concrete encased steel beams and the longitudinal shear wall. All other internal walls at first floor level
are lightweight partition walls and are not intended to be load bearing elements. There is direct free-flow access to
the top of the lower stand from second floor level. The (north elevation) upper stand supporting circular columns
can be further seen in Figure 10.

Figure 11 Cutaway showing beams, walls, and columns at the second floor level at GNS
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The third floor is a cast-in-situ reinforced concrete floor which sits on concrete encased steel beams. This floor
plate spans in one direction, between beams in the east-west direction, in a similar manner to the second floor
and this is shown in Figure 11. The occupancy loads from the third floor are transferred through the third floor
plate and beams and eventually to the ground through a combination of reinforced concrete columns and the
central shear wall.

The upper stand timber decking and seating is supported on timber joists which span between the top chords of
steel trusses located on the numbered grids. These steel trusses span between steel perimeter girders running
along grid A and the shear wall on grid C. The steel perimeter girders are fabricated from riveted steel plates and
are supported on circular steel columns as shown in Figure 11. A series of six diagonal tension braces in the
horizontal plane provide lateral restraint to the perimeter girders in the east-west direction. The bracing is laid out
in an XXX pattern. The bracing ties directly into the reinforced concrete frame and is omitted from Figure 11 for
clarity.

Figure 12 Cutaway showing walls and columns at the third floor level at GNS

The longitudinal shear wall is larger at third floor level than at second floor level, as shown in Figure 12. This
shear wall was modified in the early 1980’s and is now different from the original 1920’s design. In its original
layout the shear wall at level 3 ran the full length of the structure, with designed openings for ramps to access the
upper stand. Extra openings were cut in this wall in the early 1980’s to allow access to new tote and kitchen
areas. The reinforced concrete columns that support the upper floors are present at third floor level. The gravity
loads from the upper levels are transferred to the ground floor columns through both reinforced concrete columns
and the central shear wall. The lateral load-transfer system at third floor level is a combination of the reinforced
concrete moment frame system, concrete encased steel beams and the longitudinal shear wall. All other internal
walls at third floor level are lightweight partition walls and are not intended to be load bearing elements. There is
direct access to the upper stand from third floor level via four stepped passageways, as shown in Figure 13. This
is the only public access to the upper stand.
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Figure 13 Cutaway showing beams, walls, and columns at the third floor level at GNS

The fourth floor is a cast-in-situ reinforced concrete floor which sits on concrete encased steel beams. This floor
plate spans in one direction, between beams in the east-west direction, in a similar manner to the third floor and
this is shown in Figure 13. The maintenance access occupancy and storage loads from the fourth floor are
transferred through the fourth floor plate and beams and eventually to the ground through a combination of
reinforced concrete columns and the central shear wall.

Figure 14 Cutaway showing walls and columns at the fourth floor level at GNS

Between Grid C and D the roof is supported on timber purlins spanning between steel rafter beams fabricated
from back to back unequal steel angles. The steel rafter beams are supported by the walls on grid C and D and by
three intermediate steel columns fabricated from single equal angle sections. There is no bracing in this section
of the roof.
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Between Grid A and C the roof is supported on timber purlins spanning between steel roof trusses located on
each numbered grid. The steel roof trusses span between the shear wall on grid C and the steel perimeter trusses
on grid A with a cantilevered section beyond grid A. The steel perimeter trusses on grid A are supported by
circular steel columns as shown on Figure 14. A series of six diagonal tension braces provide lateral restraint in
the east-west direction to the perimeter trusses in a horizontal plane level with the bottom chord of the roof
trusses. The bracing is laid out in an XXX pattern and ties directly into the longitudinal reinforced concrete shear
wall on grid C as shown in Figure 16 . Between the perimeter truss and the shear wall on grid C the roof relies on
the roof sheeting to act as a diaphragm to distribute lateral loads. This diaphragm also restrains the top chord of
the roof trusses.

Figure 15 3D model showing roof level at GNS

Figure 16: Upper stand roof layout
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2.4.3 Historical use of the site

The existing building was constructed circa 1920 and is shown in the earliest historical photograph taken in 1941.
Prior to its construction the site housed a timber structure which was destroyed by fire in 1919. Historical aerial
photographs taken in 1973 and 1984, show that the lift core was added to the south elevation sometime during
this period. Aside from this the stand appears to have had no significant alterations to its overall dimensions since
historical aerial photography began in 1941. Photographs of the site are located in Appendix D.

24.4 Heritage

The Grand National Stand is a heritage building and is listed as Group 4 in the Christchurch City Council (CCC);
South-West Christchurch Area Plan: Phase 1 Report — European Cultural Heritage [10] [11] [12]. Group 4
structures have the lowest level of heritage protection and the rules governing its protection are shown in
Appendix F.

Any alteration of a Group 4 building or the erection of any additional buildings on a site containing a Group 4
building shall be a controlled activity, with the exercise of the Council’s discretion limited to matters concerning the
heritage values of the protected building.

Any removal of a Group 4 building shall be a discretionary activity.

An application will need to be made for resource consent for alterations or removal, but because the building is
Group 4 it will not require the written consent of other persons and shall be non-notified.

245 Foundations

The main RC columns are supported on plinths and the plinths are supported on shallow mass concrete pad
footings. The ground floor is a slab-on-grade construction. Thickened footings are present under the exterior wall
foundations. See section 2.2 for geotechnical appraisal and drawings A-160 and A-161 for layout.

Revision 0 — 14-Jul-2015
Prepared for — Canterbury Jockey Club — ABN: N/A



AECOM Damage Assessment Report 22

DRAFT

3.0 Observations

3.1 Damage Summary

The following sections summarise typical damage observed to the superstructure over the course of the
investigation.

Refer to Appendix B for further details of damage observed. Photos of the damage and the key plans are included
in Appendix A.

Included in Appendix B for each of the damage items is the likely cause of damage. There are five categories for
the likely cause of damage as shown in Appendix B. The damage identified generally fell into three categories:

e likely earthquake damage,
e pre-existing damage likely exacerbated by the earthquake,
e possibly existing damage but has been exacerbated by earthquake.

Due to the age of the structure there is existing damage and construction methodologies of that time have
resulted in areas of poor construction. Therefore a lot of the damage identified has been made worse by the
earthquake but whether it existed before is indeterminate.

3.1.1 Interior
Level O

Damage includes poorly compacted concrete on columns and beams, vertical and horizontal cracks on walls
below windows, and signs of moisture damage to the top of columns and the slab soffit. Significant damage
includes a crack up to 2.5mm to the wall beneath the window along grid A at grid 20, a major horizontal crack in
the wall along grid 2 (also visible to the exterior face), and a major crack near the beam column joint at C/9.

A section of the carpet in the bar area was lifted and cracks up to 15mm wide were observed to the slab. Minor
cracks to the coating on the slab were observed in the other areas.

From grid 1 to 4 there are cracks to the slab soffit in the corners of the bays near grid D. The beams on grid 4 to 6
have cracks underneath and up the sides. There are multiple locations where there is a void for services through
the slab soffit and the concrete around the voids has spalled, exposing the reinforcement on the underside of the
slab. There is also damage where holes have been drilled into the beams and slab soffit, causing spalling and
exposing the reinforcing. Between grid 8 and grid 9 there is insufficient cover to the reinforcing and some
reinforcing is visible below the slab. The slab soffit and beams in the bar area are lined with plasterboard and their
inspection was not possible.

Level 1

Typical damage includes hairline cracks in the columns on grid D, near the bottom of the windows. There is
evidence of moisture on the walls below some windows, vertical cracks in the wall below windows and diagonal
cracks propagating from the corner of windows. There is a significant vertical crack up to 25mm between the wall
and column at grid D/9 and a similar crack at grid D/12 up to 1.6mm wide and spalling.

A small area of carpet was lifted on level 1 to expose the floor slab. Historical cracks above each beam were
observed to the coating, up to 5mm wide on the surface. On the exposed concrete area, significant cracks were
observed along grid C up to 10mm wide with 5mm vertical displacement. These cracks are on the interface
between the original slab and 1980’s slab extension.

There is moisture damage to the slab soffit around all beam column joints on grid D. There are a number of
beams which have minor cracks to the bottom and sides.

Level 2

Damage includes minor cracks in the wall below the window in the lift core on both grid 10 and 11. There is a
crack on the central column on grid 1 which continues to the exterior of the column. Between grid D and grid E
there is significant damage including vertical cracks in the wall propagating from the window frame to the floor at
the grid D column, the crack on grid 9 is 2mm wide and on grid 13 the crack is 0.7mm wide. There are significant
cracks in the column between the windows on both grid 9 and grid 13, near grid E. There are a number of

horizontal hairline cracks to the columns at various heights.
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From grid 1 to grid 13 there are cracks in the floor slab, up to 1.6mm wide, directly above every beam running
north to south. Between grid 1 and grid 2 there are diagonal cracks to the floor slab in the corner of the building,
around 0.2mm wide. In the stair area there are multiple cracks to the slab. In the area where the carpet was lifted
there are cracks up to 0.8mm wide which show evidence of historical repair.

Majority of beams have multiple cracks along their length which are on the bottom of the beams and some
continue up the sides. At grid 1 and grid 21 there are cracks in the corner of the slab soffit. The beams under the
stairs have cracks to the underside.

There is a 3.5mm wide vertical crack on the exterior face of the shear wall near grid 11. Some of the infill walls
have horizontal cracks at mid height and have separated from the columns.

Level 3

Damage includes some horizontal hairline cracks in the columns, particularly near the bottom of windows and
vertical cracks below windows up to 3mm wide with 15mm spalling. There is evidence of moisture on some
columns and separation of the GIB wall from some window frames. There are significant cracks to the underside
of the beam which connects the lift core to grid E.

In the stair area there are multiple cracks in the floor slab coating, up to 10mm wide on the surface. The carpet
was removed between grid 1 and 2 which revealed cracks up to 2mm in the corner of the building and up to
1.8mm along grid lines 1 and 2, above the beams. Carpet was also lifted along grid 6, cracks up to 5mm which
have been partially filled were observed. Carpet was lifted between grids 20 and 21 and cracks up to 0.6mm were
observed at the corner of the building. Cracks up to 0.9mm were observed above the beam on grid 20. Areas of
carpet were also removed around the service shafts on grid D at grid 9 and grid 13. Multiple cracks up to 5mm
wide were observed in this area, some of which show evidence of historical repair.

The slab soffit and beams are covered in asbestos apart from grid 9 to grid 13 which is covered with plaster; no
cracks were visible on this level. There are multiple locations with moisture damage to the beams and slab soffit
particularly between grid 10 and grid 12.

The shear wall on level 3 has a 15mm wide vertical crack adjacent to grid 11 which was observed following the
removal of GIB at this location. The wall has a horizontal crack at the top which runs the entire length, through a
pour line. There is a horizontal crack up to 2.5mm wide around 1m below the top of the wall, which also runs the
entire length of the wall. The trusses that extend over the grandstand are cast into the columns. Vertical cracks
run from the bottom of the cast beam to the edges of the column. The concrete quality and joining to the shear
wall is of poor quality and proper bond is not achieved. Between grid 12 and 13 there is water ingress coming
through the cracks.

Level 4

Cracks up to 1.4mm were observed to the floor slab at every gridline above the beams, between the steel
columns.

Major damage to the shear wall on level 4 is a significant vertical crack up to 5mm wide on the exterior face at grid
6. There is another significant vertical crack which is 2mm wide on the exterior face at grid 17. Some vertical
cracks have also formed on the grid lines. There are multiple areas on the interior face of the wall which have
spalling concrete, and the buttress walls have severe spalling over their area. This is likely due to poor
construction practice.

The damage to the level 4 shear wall is covered in more detail in section 3.4.
3.12 Elevations
North Elevation

Damage along grid A includes poorly compacted concrete on most columns, vertical cracks up to 1.8mm in some
walls below the windows and horizontal cracks in the construction joints on some columns. Major damage
includes a horizontal crack near the top of the wall from grid 10 to grid 12.
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South Elevation

Typical damage on grid D includes horizontal cracks on the columns, minor cracking and spalling to the render
and vertical cracks below windows. There are horizontal cracks from grid 13 to grid 21 above the ground floor
windows and also above the first floor windows (on the joint between slab and upstand beam). There are a
number of locations which have spalling exposing the reinforcing steel.

The grid E elevation has spalling to the base of some columns, some of which have been repaired. There is
horizontal cracking to the walls and columns as well as spalling above the second floor windows.

East Elevation

Along grid 13 there are hairline cracks to the grid E column. There is a separation between the grid D column and
the infill walls. There is a vertical crack along the wall below the third floor window which runs from grid D to grid
E. There is also cracking around the area where the stair handrail is cast into the wall at the first floor.

There is a significant crack along the wall on grid 20 propagating from grid A to grid B. This crack is also visible on
the interior face of the wall. There are hairline cracks and damage to the render on the grid A column.

On grid 21 there are visible cracks in the walls below the windows and horizontal cracks around the grid C
column.

West Elevation

Along grid 1 there are multiple horizontal cracks around the grid C column and the central column between grid C
and grid D. There is some separation between the walls and the columns. There is a continuous horizontal crack
from grid C to grid D above the first floor window and some vertical cracks below the windows.

Along grid 2 there is a significant horizontal crack which starts as hairline (<0.1mm) at grid C and continues to grid
A, becoming significantly larger. There are some cracks below the ground floor windows.

There are horizontal cracks along grid 9 at the grid E column and on the wall below the third floor window. There
are cracks where the stairs connect to the wall and also a separation between the grid D column and the infill
walls.

3.1.3 Stands

The upper stand is constructed out of timber and is showing significant signs of deterioration. All of the timber
floors and seating shows signs of borer damage. The flooring is showing signs of wet rot. The timber blocking in
the truss system is consistently falling down and being caught by the netting.

The lower stand is constructed out of timber and this is also showing significant signs of deterioration. All of the
timber floors and seating shows signs of borer damage. The flooring is showing signs of wet rot. The balustrade
along the front which is cast into the concrete wall has cracked the adjacent concrete.

The damage to the grandstand support system is covered in section 3.6.
3.14 Ramps and Stairs
Stairs along South Elevation

The western stairs have cracks on the stringers which are up to 20mm wide. There is a 0.4mm vertical crack on
one of the columns and spalling at the bottom of the stairs.

On the eastern stairs there is significant spalling to one of the columns and minor damage at the bottom of the
stairs where the handrail is cast-in.

Stairs on West Elevation (Grid 1)

These stairs are severely damaged with cracks up to 4mm wide along the stringers, 4mm wide cracks on the
underside of the stairs, multiple cracks on the wall under the stairs up to 3.5mm wide and spalling which exposes
reinforcing.
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Stairs on East Elevation (Grid 21)

These stairs are also severely damaged with extensive cracking along the stringers, which is visible on both the
outside and inside face. There is a crack up to 20mm wide with spalling on the slab near the bottom of the stairs
with evidence of settlement to the stair side, this crack continues vertically down the wall, up to 10mm wide with
lateral displacement. There is a horizontal crack up to 3mm wide on the east face of the wall below the stairs
which continues around the retaining wall under the stairs.

Western Ramp

The western ramp has multiple cracks across the width of the ramp, most of which are visible on the top and the
bottom of the ramp. There are some vertical cracks in the columns, spalling to the columns exposing the
reinforcing and horizontal cracks at the top of some columns. There are two steel angles which have been added
to the underside of the platform where it joins to the ramp and to the stairs. Beneath these angles there is a
significant crack which spans the length of the platform. On the underside of the platform there is a significant
crack running the width of the platform between the ramp and the stairs. The underside of the platform has
evidence of moisture damage from water seepage through the cracks.

Eastern Ramp

The eastern ramp has damage similar to the western ramp with multiple cracks across the width, most of which
are visible on the top and the bottom of the ramp. There is a column which has had the corner broken off,
exposing the reinforcement and horizontal cracks at the tops of the columns. There is significant cracking to the
upstand where the stairs are joined to the ramps as well as broken out concrete around where the handrail has
been cast-in. As on the western ramp there have been steel angles bolted to the underside of the platform, and a
crack beneath these. This crack continues to a vertical crack on the side of the beam, where the ramp joins the
platform. A significant crack running the width of the platform was observed to the underside. The underside of the
platform has evidence of moisture damage from water seepage through the cracks.

3.15 Retaining Wall

The retaining wall has been poured in two sections with the top section being approximately 600mm deep. This
has separated from the bottom section which is retaining the mass in front. There are a number of areas of poor
concrete with timber and demolition waste cast-in the concrete. There are a number of vertical and horizontal
cracks in both the top and bottom sections. The wall has bowed at mid height towards the stand.

The retaining wall damage is covered in detail in section 3.4.
3.1.6 Slab and stairs in front of stand

This slab spans the length of the building in front of the stand. The slab comes out 8m from the retaining wall, and
then has steps down to the grass area. There is a crack which runs the whole length of the slab and multiple
cracks running the width of the slab, some of which continue through the steps and the retaining wall. The cracks
range from hairline to 30mm and some of the cracks have been filled with sealant.

3.1.7 Upper stand roof

The columns are connected to the roof via cast iron collars. At the interface between the two the paint has
cracked and rust has developed. A number of the timber blocking supporting the braces has fallen onto the
netting. The steel elements have surface rust damage and a timber purlin has broken its connection at one end
and fallen.

The roof damage is covered in section 3.7.
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3.2 Floor Level Survey
3.2.1 Summary

AECOM undertook a floor level survey across all levels of the main structure. The complete floor level survey is
documented in Appendix A. All references to gridlines and column or beam locations are in relation to Appendix
A. AECOM did not use a spirit level to measure floor slopes, and all reference to gradients in the floor plate are
approximate and calculated by dividing the level difference between two measured spot levels by the distance
between the two measured spot levels.

Table 3-1: Summary of Floor Levels

Differential floor level Direction of settlement
Ground 72mm A-14 and A-15 (high) to C1-2 and D-3 (low)
1 42mm D-11 (high) to C1-20 (low)
2 46mm C-19 (high) to D-3 (low)
3 40mm C1-10 and D-19 (high) to C-11 and C1-4 (low)
4 62mm D-21 (high) to C1-3 (low)

The general settlement trend observed at the Grand National Stand is that the settlement increases towards the
western end. This is shown in Figure 17 to Figure 21 with the green trend line showing the grids on the western
end have more settlement. Another apparent trend is the mid span deflection or sagging of intermediate concrete
beams running in the north south direction. The lower stand follows the trend of the main superstructure and is
settling towards the western end. The upper stand is generally level.

The MBIE Guidance for industrial buildings [18] provides some guidance on the maximum allowable floor slopes
and allowable differential settlements in moment framed systems. An assessment of the effects of angular
rotations of the moment frames due to differential settlement has not been undertaken at this stage and be
included in the seismic analysis report.

3.2.2 Ground Level

The floor at ground level is comprised of a concrete slab-on-grade. Thickenings exist in the slab under internal
column and perimeter walls in the form of pad footings and strip footings respectively. The settlement pattern at
the ground level indicates that the foundation has settled towards the south western corner. There is cracking up
to 10mm wide that has opened up in the western end of the Grand National Stand. The reduced levels at ground
floor exhibit the most significant settlement of any of the GNS floors, with a maximum differential level measured
at ground level of 72mm, with the lowest point measured in the workshop located in the south western corner.
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Figure 17: Ground Level Change in Floor Level along Grids

Figure 17 shows that the grids located at the western end are lower than the grids at the eastern end. It is also
shows that the measured levels around the perimeter beam wall, grid D, is lower than interior measured levels.
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3.2.3 Level 1

Level 1 is a suspended concrete slab supported by the concrete frame structure consisting. It consists of beam
and columns. In the interior, there are concrete columns supporting intermediate concrete beams. The maximum
differential level measured is 42mm with the high point in the central core and the lowest point at the western end.

Along grid C the maximum differential settlement between adjacent columns was 13mm and the maximum
angular rotation was 0.33%. Along grid D the maximum differential settlement between adjacent columns was
8mm and the maximum angular rotation was 0.20%

The general trend reflects both the west and east ends of the main superstructure settling, with the central core
area being the highest point as seen in Figure 18. Local floor level variation exists on level 1. In between grid C
and grid D the line known as grid C1 is lower than both grid C and grid D, this is mid span between two columns.
The suspended slab is supported at the ends by the exterior concrete frame and intermediate concrete beams
running between grid C and grid D. This shows that the intermediate beams have deflected at mid-span.

There is an area between grid 13 and grid 17 which has a 40mm raised timber zone. This raised area had its
measured levels reduced to the datum for analysis.
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Figure 18: Level 1 Change in Floor Level along Grids
324 Level 2

Level 2 has the same structural system as level 1. The maximum differential level measured was 46mm with the
high point in the Mellay Room and the lowest at the western end.

Along grid C the maximum differential settlement between adjacent columns was 9mm and the maximum angular
rotation was 0.28%. Along grid D the maximum differential settlement between adjacent columns was 13mm and
the maximum angular rotation was 0.30%

From the data shown in Figure 19 it can be seen that the western end has settled relative to the central core area
and eastern end. The local floor variations as seen on level 1 exist on level 2. Grid C1 is lower than both grid C
and grid D indicating the intermediate concrete beam has deflected and sagging at mid span.
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Figure 19: Level 2 Change in Floor Level along Grids
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3.25 Level 3

Level 3 has the same structural system as level 1 and 2. The maximum differential level measured is 40mm with
the high point in the central core and the lowest towards the western end.

Along grid C the maximum differential settlement between adjacent columns was 7mm and the maximum angular
rotation was 0.18%. Along grid D the maximum differential settlement between adjacent columns was 14mm and
the maximum angular rotation was 0.35%

From the data shown in Figure 20 it can be seen that the measured levels don’t follow a consistent pattern. Some
local floor variations are present on level 3. It appears that the western exterior wall has settled but this is far more
local than when compared to the previous levels where the whole building trends in that direction. The kitchen
area between the upper stand and grid C is lower than the surrounding area and is exhibiting localised settlement.
The intermediate beams including the intermediate beams in the central core exhibit mid span deflections.

Grid
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

\ 1—\= o—Grid C
7@%‘ ~8—Grid D

Figure 20: Level 3 Change in Floor Level along Grids

o

N
o o
1

Measured Level (mm)

T
o o
ﬁ

3.2.6 Level 4

Level 4 is a suspended slab supported on grid 1, grid 21, grid D and grid E by the exterior concrete frame. Along
grid C it is cast as part of the shear wall. There is a horizontal crack running the length of grid C along the
construction joint between the slab and wall. The maximum differential level measured is 62mm with the high
point on the eastern end and the lowest in the western end.

Along grid C the maximum differential settlement between adjacent columns was 12mm and the maximum
angular rotation was 0.30%. Along grid D the maximum differential settlement between adjacent columns was
9mm and the maximum angular rotation was 0.23%.

There is an overall trend with settlement toward the western end as shown in Figure 21. The same localised
settlements of intermediate beams deflecting at mid span exist as shown on the previous levels.
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Figure 21: Level 4 Change in Floor Level along Grids
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3.2.7 Lower Stand

The lower stand is of timber construction supported on steel beams that are visible from the ground floor. It is
tiered in the north south direction. The measured levels for the stands are analysed in an east west direction as it
is not tiered in this direction. The general trend is consistent, with the western end of the lower stand settling,
following the trend of the main superstructure. Grid A, being the front of the stand, has less variation in measured
levels compared to the other lines of the lower stand analysed.

3.2.8 Upper Stand

The upper stand is of timber construction supported on steel trusses that are visible from a void accessed from
level 2. It is tiered in the north south direction. The measured levels for the stands are analysed in an east west
direction as it is not tiered in this direction. The upper stand is generally level and there is no particular settlement
trend.

3.3 Internal Verticality Survey

AECOM undertook a reinforced concrete column and wall verticality survey at each level in the structure. This
survey was carried out using a 1200mm digital spirit level. The purpose of the survey was to determine if any
trends exist with regards to the lean of the structure that may represent residual drift of the building following the
earthquake sequence. The complete frame verticality survey is documented in Appendix A. The columns were
surveyed in both the longitudinal (east west) and transverse (north south) direction where accessible and the
results are shown in Appendix A and summarised below.

No guidance exists on maximum allowable verticalities in commercial/industrial structures. AECOM considers a
gradient of 0.5% as construction tolerance and a gradient of greater than 1.0% as potentially requiring
remediation.

In both directions and on all levels there does not appear to be a general trend to the verticality of the internal
elements. By using the frame survey in Appendix A and Figure 22 to Figure 25 it is seen that there is no common
direction of the verticalities and they appear to be in a range of directions. Table 3-2 and Figure 22 to Figure 25
shows that there is no trend to the magnitude of the verticalities. The number of verticalities above the threshold
does not increase or decrease up or down the structure. There are more values in the north south direction above
the 0.5% threshold than in the east west direction. This is not considered a trend because they are in both the
north and south directions.

There is one value at 1.0%, this is on the ground level and is located at the column at the intersection of grid C
and grid 18. It is leaning 1.0% to the south and 0.8% to the west. This is not considered earthquake damage as
the surrounding columns have not experienced the same vertical movements and could be attributed to
construction workmanship.

There are 37 verticality measurements above the AECOM considered construction tolerance of 0.5%, which
represents approximately 10% of all measurements taken. AECOM believe that these verticality measurements
are unlikely to be attributed to the earthquake sequence and are rather associated with construction workmanship
prevalent at the time of construction. There is also no damage to window and door frames, no broken glass and
limited lining damage, which is associated with the verticality of the structure.

Table 3-2: Verticality Summary

Number of Lean above 0.5% Lean above 1.0%
gigrs]urements N-S direction  E-W direction Total N-S direction E-W direction
Ground 164 4 7 11 1 0
1 74 2 0 2 0 0
2 79 4 11 15 0 0
3 72 2 6 8 0 0
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3.4 Retaining Wall
3.4.1 Damage assessment

AECOM carried out a visual inspection of the retaining wall as detailed in Table 3-3.

Table 3-3: Retaining wall damage assessment

Item Drawing Detail Damage Observed

1 A-700 1 9.6m long horizontal crack, approximately 0.6mm in width, occurring 2.2m above
ground level and 0.6m below the top of the wall. This crack runs the entire length of
the western retaining wall. This crack appears to signify the movement of the
retaining wall relative to the slab above it.

2 A-700 1 0.6m long vertical crack, approximately 5mm in width, occurring between 3m and
4m from the southern end of the western retaining wall, the crack begins at the top
of the wall and propagates for 600mm before intersecting crack 1 and disappearing.

3 A-700 1 0.6m long vertical crack, approximately 5mm in width, occurring between 7m and
8m from the southern end of the western retaining wall, the crack begins at the top
of the wall and propagates for 600mm before intersecting crack 1 and disappearing.

4 A-700 1 2.2m long vertical crack, approximately 6mm-8mm in width, occurring 8m from the
southern end of the western retaining wall, the crack begins at the base of the wall
and propagates for 2.2mm before intersecting crack 1 and disappearing. Crack 4 is
less than 600mm away from crack 3

5 A-700 1 0.6m long vertical crack, approximately 2mm in width, occurring at the intersection
between the western and northern retaining wall, the crack begins at the top of the
wall and propagates for 600mm before intersecting crack 1 and disappearing.

1 A-700 2 Crack 1 continues on the northern retaining wall as an 11.96m long horizontal crack
(ctd.) beginning at the intersection of the western and northern retaining walls and
propagating along the northern retaining wall. This crack is approximately 0.6mm in
width, occurring 2.2m above ground level and 0.6m below the top of the wall.

6 A-700 2 0.6m long vertical crack, approximately 1mm to 2mm in width, occurring between
1m and 2m from the western end of the northern retaining wall, the crack begins at
the top of the wall and propagates for 600mm before intersecting crack 1 and
disappearing.

7 A-700 2 0.6m long vertical crack, approximately 1mm in width, occurring between 3m and
4m from the western end of the northern retaining wall, the crack begins at the top
of the wall and propagates for 600mm before intersecting crack 1 and disappearing.

8 A-700 2 0.6m long vertical crack, approximately 1mm — 2mm in width, occurring
approximately 5m from the western end of the northern retaining wall, directly
adjacent to the fence. The crack begins at the top of the wall and propagates for
600mm before intersecting crack 1 and disappearing.

8a A-700 2 Damage reference ‘8a’ is an area of spalling measuring 500mm wide by 300high by
approximately 40mm deep. This damage occurs at the same point along the wall as
crack 8.
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9 A-700 2 Damage reference ‘9’ is an area of severe spalling occurring over the full height of
the wall in a strip 1000mm wide and approximately 40mm deep. This damage
occurs at the same point along the wall as crack 8.

10 A-700 2 1.8m long vertical crack, approximately 5mm in width, occurring approximately 8m
from the western end of the northern retaining wall, the crack begins at the bottom
of the wall and propagates for 1.8m before intersecting crack 1 and disappearing.

1 A-700 2 0.6m long vertical crack, approximately 0.6mm in width, occurring approximately
(ctd.) 12m from the western end of the northern retaining wall. Crack 21 is a horizontal
crack that runs for 11.96m before turning at 90° and becoming a 600mm vertical
crack and terminating at the top of the wall.

11 A-700 2 Item 11 is a slot, which appears to have been cut or cast into the wall. The slot is
1630mm in height, 230mm wide and 40mm deep. This item may be the remnants of
the original construction, such as a stairway or ramp support. This item occurs
between 12.5m and 13m from the western end of the northern retaining wall.

12 A-700 2 Iltem 12 is an ‘L-shaped’ crack propagating from the top right corner of the slot (item
11) extending approximately 250mm in an easterly (horizontal) direction along the
wall before changing direction and becoming a vertical crack for its remainder.
Overall, the crack is approximately 1.1m long and generally 0.4mm wide.

13 A-700 2 2.6m long vertical crack, approximately 0.5mm in width, occurring between 15m
and 16m from the western end of the northern retaining wall. The crack occurs over
the full height of the wall.

N

A-700 Item 13 includes an area of severe spalling approximately 20m long, beginning at
A-700 3 13.5m from the western end of the northern retaining wall and continuing to 33.5m.
The spalling begins at ground level and occurs over approximately 40% of the
height of the wall and varies in depth between 50mm and 100mm from the outside
face of the wall. There did not appear to be any exposed reinforcement in this area.
Some of the aggregate in this region of spalling can be removed by hand.

14 A-700 2 Iltem 14 is an ‘L-shaped’ crack occurring between 20m and 21m from the western
end of the northern retaining wall. The crack begins at the top of the retaining wall
as a vertical crack and propagates for 600mm before turning easterly and becoming
a horizontal crack for a further 600mm. Overall, the crack is approximately 1.2m
long and generally 0.4mm to 0.6mm wide.

15 A-700 2 0.6m long vertical crack, approximately 0.4mm in width, occurring between 23m
and 24m from the western end of the northern retaining wall, the crack begins at the
top of the wall and propagates for 600mm before disappearing.

16 A-700 2 2.0m long horizontal crack, approximately 0.3mm in width, occurring between
22.5m and 24.5m from the western end of the northern retaining wall. The crack
occurs approximately 900mm below the top of the wall.

IGER A-700 2 Item 16a is an approximately square area of severe spalling with side 0.45m long,
beginning at 22m from the western end of the northern retaining wall and continuing
to 22.5m. The spalling is up to 60mm deep, occurs at 900mm below the top of the
wall and crack 16 propagates from the bottom right corner of this spalling. There did
not appear to be any exposed reinforcement in this area.
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17 A-700 2 2.6m long vertical crack, approximately 5mm in width, occurring between 24m and
25m from the western end of the northern retaining wall. The crack occurs over the
full height of the wall and propagates through the severe spalling noted as item 13
for its lower 1m of height.

18 A-700 2 4.5m long horizontal crack, varying in width from less than 0.1mm to spalling
greater than 30mm in width, occurring between 24.5m and 29m from the western
end of the northern retaining wall. The crack occurs approximately 600mm below
the top of the wall and propagates from the vertical crack 17.

19 A-700 2 0.6m long vertical crack, approximately 0.5mm in width, occurring between 26m
and 27m from the western end of the northern retaining wall, the crack begins at the
top of the wall and propagates for 600mm before intersecting crack 18 and
disappearing.

20 A-700 2 Similar to crack 19: 0.6m long vertical crack, approximately 0.5mm in width,
occurring between 28m and 29m from the western end of the northern retaining
wall, the crack begins at the top of the wall and propagates for 600mm before
intersecting crack 18 and disappearing.

21 A-700 3 2.6m long vertical crack, approximately 3mm in width, occurring approximately 31m
from the western end of the northern retaining wall. The crack occurs over the full
height of the wall and propagates through the severe spalling noted as item 13 for
its lower 1m of height.

22 A-700 3 1.35m long horizontal crack, 0.5mm in width, occurring between 32m and 33.5m
from the western end of the northern retaining wall. The crack occurs approximately
600mm below the top of the wall and propagates until it intersects damage items 23
and 23a.

23 A-700 3 0.6m long vertical crack, approximately 0.5mm in width, occurring between 33m
and 34m from the western end of the northern retaining wall, the crack begins at the
top of the wall and propagates for 600mm before intersecting crack 22 and spalling
damage 23a and disappearing.

Zeil A-700 3 Item 23a is a region of severe spalling damage, in which stones can readily be
removed from the wall by hand. The region is approximately 500mm wide and
similar in height. The region begins at the intersection of cracks 22 and 23
respectively, approximately 600mm below the top of the wall.

23 A-700 3 At the top eastern corner of spalling damage 23a, crack 23 again propagates, but
((HN A-701 4 as a horizontal crack extending 38.1m and terminating at the fence approximately
5m from the eastern end of the northern retaining wall. This crack occurs
approximately 600m below the top of the wall and varies in width from 3mm at the
western end to 10mm at the eastern end with a maximum width of 15mm. The
average width of this crack is approximately 10mm.

24 A-700 3 0.6m long vertical crack, approximately 0.2mm in width, occurring between 34m
and 35m from the western end of the northern retaining wall, the crack begins at the
top of the wall and propagates for 600mm before intersecting crack 23 and
disappearing.

25 A-700 3 0.5m long horizontal crack, 2mm in width, occurring approximately 33m from the
western end of the northern retaining wall. The crack occurs adjacent to the top
corner of the eastern end of spalling damage item 13.
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26 A-700 3 7m long horizontal crack, 3mm in width, occurring between approximately 35m and
42m from the western end of the northern retaining wall. The crack occurs 900mm
below the top of the wall, beginning 300mm below crack 24 and continuing for 7m in
an easterly direction along the wall. Upon intersecting vertical crack 28, this
horizontal crack turns at a 30° angle and extends up the wall to intersect crack 23
within 600mm to 700mm. crack 23 is approximately 5mm wide at this intersection
point. There is a 2mm step crack in the wall at the location of crack 26 i.e. the
section of the wall above crack 26 appears to have ‘shunted’ forward and there is a
2mm to 5mm lip (or overhang) where the wall has fractured.

27 A-700 3 0.6m long vertical crack, approximately 3mm in width, occurring between 36m and
37m from the western end of the northern retaining wall, the crack begins at the top
of the wall and propagates for 600mm before intersecting crack 23 and
disappearing.

28 A-700 3 1m long vertical crack, approximately 2.5mm in width, occurring approximately 41m
from the western end of the northern retaining wall, the crack begins at the top of
the wall and propagates for 600mm before intersecting crack 23, a further 300mm
before intersecting crack 26 and a final 100mm before disappearing.

29 A-700 3 0.56m long vertical crack, approximately 4mm in width, occurring between 44m and
45m from the western end of the northern retaining wall, the crack begins at the top
of the wall and propagates for 560mm before intersecting crack 23 and
disappearing. Crack 23 is approximately 10mm wide at this point.

30 A-700 3 0.6m long vertical crack, approximately 0.2mm to 0.5mm in width, occurring
between 47m and 48m from the western end of the northern retaining wall, the
crack begins at the top of the wall and propagates for 600mm before intersecting
crack 23 and disappearing. Crack 23 is approximately 10mm wide at this point.

31 A-700 3 Item 31 is an area of spalling leading the exposure of a horizontal reinforcement
bar, occurring 48m from the western end of the northern retaining wall. The
exposed piece of reinforcing steel is 300mm long and appears to be approximately
10mm in diameter which would correspond to a 3/8” bar, common at the time of
construction of this wall.

32 A-700 3 2.44m long vertical crack, approximately 1mm to 2mm in width, occurring
approximately 48m to 49m from the western end of the northern retaining wall. The
crack occurs over the full height of the wall and crosses crack 23 approximately
600mm below the top of the wall. Crack 23 is 10mm wide at this point.

33 A-700 3 Damage item 33 is a large t-shaped or inverted triangle shaped area spalling,
occurring 600mm below the top of the wall, between 50m and 53m from the
western end of the northern retaining wall. See 3/A.700 for exact location of
damage.

34 A-700 3 0.6m long vertical crack, approximately 0.5mm in width, occurring between 51m
and 52m from the western end of the northern retaining wall, the crack begins at the
top of the wall and propagates for 600mm before intersecting crack 23 and
disappearing.

35 A-700 3 0.6m long vertical crack, approximately 12mm in width, occurring between 53m and
54m from the western end of the northern retaining wall, the crack begins at the top
of the wall and propagates for 600mm before intersecting crack 23 and
disappearing.
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36 A-700 3 1.5m long vertical crack, approximately 1.5mm to 2mm in width, occurring between
54m and 54.5m from the western end of the northern retaining wall, the crack
begins approximately 400mm from the top of the wall and propagates for 200mm
before intersecting crack 23 and continues a further 12200mm before disappearing.
Crack 23 is 12mm wide at this point.

37 A-700 3 0.2m long vertical crack, approximately 3mm to 4mm in width, occurring
approximately 57m from the western end of the northern retaining wall, the crack
begins 400mm from the top of the wall and propagates for 200mm before
intersecting crack 23, which at this point is up to 15mm in width.

<yt A-700 3 Upon crossing crack 23, crack 37a propagates for a further 1.7m, but is a much
finer crack, circa 0.1mm (or less) in width.

38 A-701 4 1.25m long vertical crack, approximately <0.1mm to 0.2mm in width, occurring
between 60m and 61m from the western end of the northern retaining wall, the
crack begins at the bottom of the wall and propagates for 1250mm before
intersecting crack 23 and disappearing. Crack 23 is 10mm wide at this point.

39 A-701 4 0.57m long vertical crack, approximately 8mm in width, occurring between 68m and
69m from the western end of the northern retaining wall, the crack begins at the top
of the wall and propagates for 570mm before intersecting crack 23 and
disappearing.

40 A-701 4 Item 40 is a 1.5m long area of spalling occurring along crack 23, between 70m and
71.5m from the western end of the northern retaining wall. The spalling is a
continuation of crack 23 and is up to 40mm wide at this point due to the fracturing of
the plaster render finish.

41 A-701 4 0.4m long near-vertical crack, approximately 3mm in width, occurring between 71m
and 72m from the western end of the northern retaining wall, to the east of the
fence. The crack begins at the top of the wall and propagates at approximately 30°
to vertical for 400mm before intersecting crack 45 and disappearing.

42 A-701 4 1.4m long vertical crack, approximately 1mm to 4mm in width, occurring between
72m and 73m from the western end of the northern retaining wall, to the east of the
fence. The crack begins at the bottom of the wall and propagates for approximately
1200mm before intersecting crack 46 and continuing for a further 200mm through
an area of spalling before intersecting crack 45 and disappearing. Crack 46 is
10mm-15mm wide at this point.

43 A-701 4 0.38m long vertical crack, approximately 3mm in width, occurring between 73m and
74m from the western end of the northern retaining wall, to the east of the fence.
The crack begins at the top of the wall and propagates for 380mm before
intersecting crack 45 and disappearing.

44 A-701 4 0.6m long vertical crack, approximately 3mm — 10mm in width, occurring between
73m and 74m from the western end of the northern retaining wall, to the east of the
fence. The crack begins at the top of the wall and propagates for 450mm before
intersecting crack 45, the crack continues for a further 150mm before intersecting
crack 46 and disappearing.
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45 A-701 4 This crack is approximately 2.6m long and propagates from the eastern fence in an
arch pattern to the east before intersecting with crack 46 and disappearing. The
crack begins and finishes approximately 600mm below the top of the wall and
reaches approximately 300mm below the top of the wall at its peak. Crack 45 is
3mm in width along its entire length. There is significant spalling of render and
concrete in the vicinity of crack 45, in the area bounded by crack 45 and crack 46.

46 A-701 4 This crack is approximately 5m long and propagates from the eastern fence to the
intersection of the eastern and northern retaining walls. The crack is horizontal and
occurs approximately 600mm below the top of the wall. This crack may be an
extension of crack23 but the fence obscures observation of this. Crack 46 ranges
from 10mm to 20mm in width along its entire length. There is significant spalling of
render and concrete in the vicinity of crack 46, particularly in the area bounded by
crack 45 and crack 46.

47 A-701 4 0.55m long near-horizontal crack, approximately 3mm in width, occurring at the
eastern end of the northern retaining wall at the intersection of the northern and
eastern walls. The crack begins as part of crack 46 and the propagates above crack
46 at approximately 30° to horizontal for 550mm before hitting the north/east wall
intersection and disappearing.

48 A-701 5 1.4m long horizontal crack, 20mm in width, propagating from the intersection of the
eastern and northern retaining walls for approximately 1400mm along the eastern
retaining wall before intersecting with spalling (item 50) and disappearing. This
crack occurs 600mm below the top of the wall.

49 A-701 B Area of spalling occurring less than 1m from the northern end of the eastern
retaining wall. This spalling does not intersect with any other cracks. See 5/A.701
for exact location of damage.

50 A-701 5 Area of spalling occurring 1m from the northern end of the eastern retaining wall.
This spalling is 400mm long and occurs at the intersection of cracks 48, 51, 52, and
53.

51 A-701 B 1.75m long vertical crack, approximately 2mm to 2.5mm in width, occurring

between 1m and 2m from the northern end of the eastern retaining wall. The crack
begins at the bottom of the wall and propagates for approximately 1750mm before
intersecting spalling (item 50) and disappearing.

52 A-701 5 0.6m long vertical crack, approximately 1mm in width, occurring between 1m and
2m from the northern end of the eastern retaining wall. The crack begins at the top
of the wall and propagates for 600mm before intersecting crack 53 and
disappearing.

59 A-701 B 8.2m long horizontal crack, 10mm in width, propagating in a southerly direction from
spalling (item 50), beginning approximately 1.5m from the northern face of the
eastern retaining wall and continuing to the mostly southerly point of this wall. This
crack occurs 600mm below the top of the wall.

54 A-701 5 0.6m long vertical crack, approximately 2mm in width, occurring between 5m and
6m from the northern end of the eastern retaining wall. The crack begins at the top
of the wall and propagates for 600mm before intersecting crack 53 and
disappearing.
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55 A-701 5 0.6m long vertical crack, approximately 2mm in width, occurring approximately 9m
from the northern end of the eastern retaining wall. The crack begins at the top of
the wall and propagates for 600mm before intersecting crack 53 and disappearing.
There is a second arm to this crack that intersects it in a ‘Y’ pattern, which is
300mm long, giving a total length of crack of 900mm.

3.4.2 Verticality

Further to the damage survey undertaken, AECOM undertook a verticality survey of the u-shaped retaining wall to
the north of the Grand National Stand. The survey was carried out using a 1200mm long digital spirit level. The
complete wall verticality survey is documented in drawings A-700 and A-701, with all verticality measurements
recorded as percentage values off-vertical. Positive values are indicative of the wall sloping away from the
observer and negative measurements are indicative of the wall sloping away from the observer. Measurements
were taken at 1m intervals along the full length of the wall. High point and low point measurements were taken at
every location, the high point measurement taken at the top of the wall and the low point measurement taken near
the base of the wall. Where these values agree, only one value is shown on drawings.

Since original drawings are not available, AECOM cannot comment on reinforcement in the wall. However,
spalling damage (noted as item 31 in damage assessment, see 3/A-700) reveals the presence of 10mm diameter
plain round horizontal reinforcing steel at one location on the northern wall.

It appears from the consistency of verticality measurements recorded, that this retaining wall was constructed with
a batter, i.e. the wall was not intended to have a straight vertical front face. For example, the recorded
measurements suggest that the actual batter of the eastern wall is between 7.73% and 9.39%, which converts to
a 1:10 to 1:13 batter. Discounting outlying measurements at the free end of the eastern wall, the average
verticality measurement is in the range of 8.2% to 8.4%, which equates to a slope of approximately 1:12.

AECOM does not have access to the original construction drawings for this wall and thus cannot comment further
on the intended design batter; however the achieved batter for the eastern wall appears to be 1:12. Figure 26
shows the spread of verticality measurements for the eastern retaining wall. When all measurements on the
northern wall are analysed, the apparent batter is 1:10. Figure 27 shows the spread of verticality measurements
for the northern retaining wall.

AECOM has plotted the verticality measurements recorded in the western and northern retaining walls in Figure
26 and Figure 27 respectively. For both walls, the recorded measurements have been plotted against an expected
construction tolerance, based on the era of construction, and a series of confidence intervals (Cl). The various
plotted confidence intervals (64Cl, 80CI etc.) are based on an assumed normal distribution (bell curve) of the
variance about the mean.

Retaining wall — West side — Verticality measurements
B T - .

NORMAL (0,1)

I H
' ?
4 ! : i i :
[ : . : H
[ ' / ---------- MEAN
2 : : T - =

i i I i i

: . i | — e

0 T T T T T - i H

0 99.99¢C1

Standard deviations about the mean

i ¥ SAMPLES
5 : 1 — - — - tolerance
§ ﬁ § § § § § ﬁ § ﬁ 2’; 3._5 é'c,e aﬁ Q'Ce, 1:12 batter

L=}
=
Percentage off-vertical - positive values away from observer

Figure 26: Western retaining wall verticality measurements
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Retaining wall — North side — Verticality measurements
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Figure 27: Northern retaining wall verticality measurements

The northern retaining wall is approximately 76m long, and over the eastern 44m of this wall there is a clear
division between the low point and high point verticality measurements. The lower point measurements in this
zone average out 6.4%, with significant bowing detected and three measurements which show the wall leaning
back towards the observer. In the same zone the upper measurements average 12.4%. It is theorized therefore
that the wall failed and hinged along a horizontal yield line at the approximate location of the construction joint. It
is likely that this was caused by a shear failure in the retaining wall face.

3.4.3 Significance of damage

The retaining wall has suffered serious damage in the Canterbury Earthquake Sequence. Notwithstanding the fact
that AECOM cannot rule out that some of the damage recorded, such as spalling, may pre-date the earthquakes,
most if not all of the damage can be attributed to or has been exacerbated by earthquake induced loading.. This
retaining wall displays significant horizontal separations along its entire length, and discrete vertical cracking
which run the full height of the wall. A series of photos showing typical damage to the retaining wall is contained in
drawings A-710, A-711, and A-712.
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3.5 Level 4 Shear Wall
351 Damage assessment

AECOM carried out a visual inspection of both the interior and the exterior faces of the shear wall on level 4 as
detailed in Table 3-4.The complete wall damage survey is documented in drawings A.424 to A.426.

Note that only cracks that were readily accessible from floor level were measured.

Table 3-4: Shear Wall Damage Assessment

Gridline  Drawing Section Damage Observed

C1-C A-424 2 Interior side of this buttress wall has severe spalling over most of the area. There
(Grid 2) are two locations where the rebar is exposed, on the end of the wall at grid C1,
and again near grid C.
A-425 7 Exterior side of this wall has severe spalling over the area.
2-3 A-424 3 On the interior face of the wall there is a horizontal crack (referred to later as main

horizontal crack) which runs from grid 2 to grid 11 (36m), around 800mm from the
top of the wall. There is severe spalling near the bottom of the wall, which has left
concrete overhanging.

A-426 9 The horizontal crack is reflected on the exterior face of the wall, however on this

face the crack runs from grid 2 to grid 20 (72m). On this face the crack was up to
0.2mm. There is a 0.2mm wide vertical crack near grid 2, which begins at the top
of the wall and propagates down to the main horizontal crack (0.825m).

3-5 A-424 3 There is a 7m long crack which begins near grid 3 on the main horizontal crack
and propagates slightly upwards, meeting the top of the wall near grid 5. There is
some spalling around this crack, between grid 3 and 4.

A-426 9 0.2mm wide vertical crack at grid 4, which starts at the top of the wall and
continues for 0.9m, meeting the main horizontal crack. There is a second vertical
crack running the full height of the wall at grid 4 (2.4m), which is 0.2mm wide at
the base of the wall, reducing to hairline, (<0.1mm) at the top of the wall.

5-6 A-424 3 There have been three 100mm diameter cores taken from this location for
concrete compressive strength testing.

A-426 9 0.1mm crack at grid 5, which runs from the bottom of the wall to the main
horizontal crack (1.55m).

6-7 A-424 3 Hole in wall for pipe near grid 6, which has local spalling.

A-426 9 5mm vertical crack at grid 6 which runs the entire height of the wall (2.4m).

7-9 A-424 3 Crack which begins at the top of the wall at grid 7 runs horizontally to grid 10
(13m). At grid 8 there is an area near the top of the wall where the concrete is
chipped.

A-426 9 Two vertical cracks 0.1mm wide at grid 7 and grid 8 which run from the bottom of

wall to the main horizontal crack (1.64m).

9-10 A-425 4 No additional damage.
A-426 10 0.5mm wide crack running entire height of wall at grid 9 (2.4m).
10-11 A-425 4 Main horizontal crack finishes at grid 11, at the face of the column
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Damage Observed

11-12

12-13

13-14

14-15

15-16

16-17

17-18

18-19

19-20

A-426

10

At grid 11, adjacent to the column, there is a vertical crack 5mm-8mm wide which
runs the height of the wall (2.4m).

A-425

Column on grid 11 has a vertical crack on its side 1.2m long and 3 horizontal
cracks on the interior face 0.8m long. Note that there is a gap between the
column and the wall. There is spalling to the wall near this gap.

A-426

10

Column on grid 11 has 4 horizontal cracks along its height, 0.2mm wide, 0.8m
long.

A-425

The door to level 4 is between grid 12 and 13. There is spalling to the wall near
the top of the door.

A-426

10

0.2mm wide crack at the top corner of the door which runs to the top of the wall,
0.2m long.

A-425

Three areas of spalling on the upper half of the wall between grid 13 and 14.
There is a horizontal crack up to 0.1mm wide which starts between grid 13 and
grid 14, and finishes at grid 17 (14m).

A-426

10

0.9m long vertical crack from the top of the wall at grid 13, up to 0.1mm. 0.18m
long horizontal crack near grid 14.

A-425

Near grid 14 a crack develops from the main horizontal crack and continues to
grid 17 (11m)

A-426

10

0.1mm wide crack starts from main horizontal crack near grid 14, and finishes at
grid 16, 7.7m long. Vertical crack from top of wall at grid 14 to just below the main
horizontal crack, 0.2mm wide, 1.5m long. Another vertical crack at grid 14 starts
in the main horizontal crack and continues to the bottom of the wall, 1.5m long,
and 2mm wide.

A-425

Two areas of spalling between grid 15 and 16.

A-426

11

0.2mm wide vertical crack from main horizontal crack to bottom of wall on grid 15
(2.5m).

A-425

Area of spalling near the bottom of the wall near grid 16 and a larger area near
the top of the wall at grid 17.

A-426

11

1mm wide vertical crack from main horizontal crack to bottom of wall on grid 16.
1.5m long.

A-425

At grid 17 there is a vertical crack 1.5m long which extends from the lower
horizontal crack, to the bottom of the wall. Horizontal crack starts near top of wall
at grid 17 and continues to grid 20, 11m long. Horizontal crack near bottom of wall
runs from grid 17 to grid 18 (4m). There is spalling at this crack on grid 17.

A-426

11

2mm wide vertical crack runs height of wall at grid 17 (2.2m). 0.2mm wide
diagonal crack at the bottom of grid 17 0.4m long. 0.1mm wide horizontal crack
which starts before grid 17 continues to join the main horizontal crack just past
grid 18, 5.2m long.

A-425

Vertical crack near grid 18 from main horizontal crack to bottom of wall (1.8m).

A-426

11

Vertical crack from the interior face is reflected, 0.1mm wide from main horizontal
crack to bottom of wall (1.5m)

A-425

No additional damage.
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A-426 11 At grid 20 there is a 0.2mm-2mm wide vertical crack which starts at the top of the

wall and finishes at the main horizontal crack (1m).
C-C1 A-425 6 The buttress wall has severe spalling to the interior face. Near grid C1 there is a
(Grid 20) piece of timber which has been cast in the concrete, and some exposed rebar at

the bottom of the wall.

A-425 8 There is an exposed vertical reinforcing bar which is exposed over the full height
of the wall. The timber on the interior face is also visible on the exterior face.

It should be noted that the crack referred to as the main horizontal crack which runs the entire length of the wall
looks to be on a “cold joint”, where the top part of the wall was poured separately to the bottom part of the wall.

3.5.2 Verticality

Further to the damage survey undertaken, AECOM undertook a verticality survey of the shear wall on level 4. The
survey was carried out using a 1200mm long digital spirit level. The complete wall verticality survey is
documented in drawings A.424 to A.426, with all verticality measurements recorded as percentage values off-
vertical. On the drawings, positive values are indicative of the wall sloping away from the observer and negative
measurements are indicative of the wall sloping away from the observer, as shown in the ‘Verticality
Measurements Key’ on drawing A.424. Measurements were taken at 1m intervals along the full length of the wall,
on both faces. Two measurements were taken at every location, a measurement taken at the top of the wall and a
measurement taken near the base of the wall, see Figure 28. Where these values agree, only one value is shown
on drawings.
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Figure 28: Location of spirit level for each measurement

No guidance exists on maximum allowable verticalities in commercial/industrial structures. AECOM considers a
gradient of 0.5% as construction tolerance and a gradient of greater than 1.0% as potentially requiring
remediation.

For the purpose of correlating the results the values measured from the exterior face were adjusted to agree with
the interior measurements so that all positive values indicate the wall leaning towards the stands (outwards), and
all negative values indicate the wall leaning away from the stands (inwards), as shown in Figure 29. The results
vary between the interior and exterior measurements, as well as between the top and bottom measurements,

however the general trend shows that the wall is leaning towards the stands, with the overall average being 0.5%
outwards, which is generally considered to be within the construction tolerance of the columns and walls.
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Figure 29: Notation for measurements shown on graphs

Figure 32 and Figure 33 show the verticality measurements taken along the wall, with a 68% confidence interval
used as a tolerance range. Variability in measurements taken on either side of the wall at the same grid location
indicate that the wall varies in thickness both vertically (over its height) and horizontally (along its length). This
suggests poor quality control during construction.

There is a noticeable difference between verticality measurements taken at the top of the wall and measurements
taken at the bottom of the wall. This is likely due to hinges forming along a horizontal crack on the cold joint, which
is around mid-height, running the entire length of the wall, both on the interior and exterior faces, see Figure 30.
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Figure 30: Hinging inferred from verticalities and crack patterns
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There is a significant difference between the top and bottom measurements on the exterior face of the wall
between 50m and 57m. At this location there are two horizontal cracks near the middle of the wall, on both faces,
so there is evidence to suggest that the wall has hinged at this section, resulting in the top of the wall leaning
towards the stands and the bottom of the wall leaning away from the stands, similar to Figure 30. The maximum
change between the verticalities measured at the top and at the bottom is 3.5%.

Figure 31 shows the roof framing layout in relation to the shear wall. The main trusses are shown in red and main
bracing shown in dark blue. There is additional timber bracing which is shown in light blue.

Figure 31: Shear wall and roof framing

It can be seen on Figure 32 that at the locations where the main roof bracing connects to the wall (24m and 48m);
the top and bottom measurements are both close to zero. This shows that the wall has not moved at the location
where it is restrained. This is not reflected on the interior face due to the column from the roof truss restricting
access to the wall and therefore the measurements were taken either side of the column.
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Figure 32 shows the verticality measurements taken on the exterior face of the wall. It can be seen that the measurements taken at the top of the wall are usually more positive
than the measurements taken at the bottom of the wall, indicating the hinging mechanism shown in Figure 30. It can also be seen that the measurements taken at the top of the
wall follow a pattern with measurements around zero at the restraints and becoming larger between restraints.
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Figure 32: Verticalities of Level 4 Shear Wall from the exterior
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Figure 33 shows the verticality measurements taken on the interior face of the wall. These measurements show less of a pattern and vary more than the exterior face
measurements but most measurements indicate the wall is leaning outwards.

Interior Verticality Measurements
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Figure 33: Verticalities of Level 4 Shear Wall from the interior
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353 Crack Pattern

The observed damage can be analysed using yield line theory. The roof trusses are restraining the wall at each
grid line, seen in red in Figure 31. As the wall is not well reinforced, these restraints act as pinned connections
with the length of wall between each connection acting as individual panels, free to rotate about the points of
restraint, as shown in Figure 34. This causes cracks to form at the restraints, and an expected yield line pattern as
shown in Figure 35. However, as discussed above, the observed cracking to each panel is on the location of the
cold joint. This is likely due to the cold joint being a plane of weakness and therefore the first place a crack will
form. This leaves the top and bottom parts of the wall spanning horizontally, with cracks forming at the restraints,
see Figure 36. These vertical cracks have occurred on some, but not all of the panels.
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Figure 34: Panel behaviour of a wall element
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Figure 35: Expected Yield Line Pattern
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Figure 36: Observed Yield Line Pattern
3.5.4 Summary of damage

The major damage to the shear wall is the significant vertical crack up to 5mm wide on the exterior face at grid 6.
There is another significant vertical crack which is 2mm wide on the exterior face at grid 17. Some vertical cracks
have also formed on the grid lines.

There are multiple areas on the interior wall which have spalling concrete, and the buttress walls have severe
spalling over their area. This is likely due to poor construction practice.

The average verticality of +0.5% shows that the wall is leaning slightly towards the stands; however this is not a
significant lean and is within our stated construction tolerance. The difference in verticalities above and below the
horizontal cracks signifies that the wall has hinged at the cold joint, and particularly in the area between 50m and
57m (grids 14 to 16) where a second horizontal crack has formed.
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3.6 Grandstand Support

AECOM engaged Staig & Smith to conduct a verticality survey of the column and beams along the northern
elevation of the structure. There are four columns and three beams supporting the upper stand and four columns
and three beams supporting the upper stand roof. See Figure 37 for their locations. The following section
summarises Staig & Smith’s findings.

Column 3 Upper Upper Central Beam .
Column 2 Upper Upper West Beam
(sl

Column 4 Lower
e —

Callimn3|.cier Lower Centra! Beam ————— = ) l I I
— » o ————
Column 2 Lower (Column 1 Lower .

—
Column 4 Upper EHI
=8

Figure 37: Beam and Column Locations
3.6.1 Columns

The assessment of the columns involved measuring the horizontal displacements of each column at their base
(lower stand), upper stand level, the roof level, and additional points along their height. Measurements were taken
from two sides, one in the north—south direction and one in the east—west direction. Upper and lower columns
were also measured in relation to each other to provide relative results. The accuracy of the survey is = 3mm.

The maximum deviation from verticality observed in any column was 13mm towards the south on lower Column 2,
which is considered to be within construction tolerances. Majority of the other measurements are less than 5mm.
This indicates that the columns have remained near vertical. See Figure 38 and Figure 39 for full results, the
vertical scale is in metres and the horizontal scale is in millimetres for comparison.

For the east —west direction, east is considered positive and for the north — south direction, north is considered
positive

The top of column 3 upper has moved away from plumb in both directions. It is possible that this is due to
construction alignment issues or movement during the earthquakes due to a rusty connection, this is currently
unknown.

3.6.2 Beams

The assessment of the beams involved measuring the vertical deflections along the beams. Levels were taken to
the underside of the beam with an accuracy of + 5mm. Points were sampled every 2m where possible.

For the lower beams the maximum height difference surveyed along the central beam was 11mm, with a general
trend of the beam increasing in height towards the centre-point between columns (midspan of trusses). The
maximum deviation along the side beams was 4mm. See Figure 40 for results. A maximum difference of 11mm
indicates that the beams have remained relatively stable and level.

The maximum deviation measured for the upper central beam was 42mm and is less than the span/500
serviceability limit state deflection of 48mm, see Figure 40 for results. Heights surveyed showed an increase in
heights in between the columns with a maximum at the centre point between columns. The trend of the high
points being in between column support may indicate pre-cambering of the beam.

The measurements taken of the western beams at the western end of the structure showed a decrease in height
at the south end of the beam towards the south of 35mm. The eastern end beam has a maximum vertical
deviation from the front to the back of 6mm. The upper western beam’s settlement does follow the trend of the
structure settling in that direction, but it would be expected to see the same trend on the lower beam as well.
There is localised crack damage in that location as shown in drawing A-426 and photo 4.11 on drawing A-541 that
may have contributed to the settlement.
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Figure 38: Column East-West Deflections
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3.7 Roof Assessment

Roof assessment was split into two phases. In the first phase roof members were visually assessed from level 4
slab and from the upper stand level. In the second phase a 26m knuckle boom was used in order to gain closer
access to the upper stand roof elements and their connections to the supporting columns.

The knuckle boom was set up on the north side of the Grand National Stand to inspect the steel column
connections at grid 8 and 14. To inspect the column connection on grid 2 the knuckle boom was set up to the
west of the column and for the column connection on grid 20 it was set up to the east of the column. The concrete
steps in front of the grand stand prevented the truck from backing up directly underneath the columns. This
reduced the range of the knuckle boom and the columns at grid 8 and 14 had to be inspected from approximately
1 -2 m away. The knuckle boom was able to access the columns on grid 2 and 20 because they were accessed
from the east and west of the column.

The underneath of the roof space has been fitted with netting to prevent birds getting into the roof space. The
netting also goes over the central truss spanning over the columns. This meant when investigating and taking
photos of the roof space from the knuckle boom two layers of netting obstructed the view, compared to one layer
when inspecting from the upper stand.

3.7.1 Column Connection

Long bolts

Figure 41: Cast iron collar connection

The steel columns supporting the truss are connected via cast iron collars. The steel columns taper down and
appear to sit inside the collars. Both the columns and the collars have been painted and the paint has split at the
interface of the connections resulting in the steel rusting.

The long bolts are only evident on the grid 8 column connection and may have been used to align the column
during construction. For the remainder of the connections combination of bolts and rivets were used.

A likely failure mechanism of the column is shown in Figure 42. The collar assembly appears to be much stiffer
than the column. If the roof displaces laterally and imposes displacement demand on the connection the column is
expected to yield at the interface with the collar at its weakest location. The other potential failure mechanism
would be rupturing of the rivets and bolts connecting collar to the bottom boom of the truss.
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Cast Iron Collar

Steel Column

Figure 42: Likely yield mechanism of column

3.7.2 Bracing

The primary steel bracing in the roof consists of three bays of cross bracing as shown in drawing A-440. The
bracing consists of round bars that appear to have been flattened at their ends to form splice connections. There
are three types of brace bolted connections, splice at mid span, to the shear wall and to the truss. Typical
connection details are shown in Figure 43.

The bracing rods run above the trusses and are supported on timber blocking. A number of the timber blocks
have moved and fallen on to the netting as shown in photo F.2 and F.3 on drawing A-442. This indicates that the
braces have displaced during the earthquake sequence or wind but there does not appear to be any sagging or
yielding of the braces.

Splice connection with five bolts Bracing connection to level 4 shear wall

Figure 43: Bracing connections
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3.7.3 Damage Assessment

The roof layout consists of steel columns, steel trusses, steel braces, timber braces, timber purlins and timber
joists and is shown in Figure 16. The bottom element of the steel truss running from the grid 20 column to the
northern corner of grid 21 has significant rust damage; it is the most exposed element in the roof structure. The
remaining steel elements appear to be in good condition apart from surface rust. In one location a loose bolt was
observed as shown in photo F.9 on drawing A-442.

At each end of the roof space there is a suspended timber walking platform to an old viewing platform, which does
not appear to be operational. Adjacent to this at the western end a timber purlin has been damaged and has fallen
with only one end remaining connected. Apart from this and loose timber blocking mentioned in the previous
section the timber members appear to be in reasonable condition for their age.

It should be noted that the inspection of the roof was visual in nature and mostly carried out from a relatively
significant distance (upper stand level, level 4 slab). A detailed inspection of roof structure is recommended in the
course of repair works to ensure that no loose timber blocks exist and that all connections are adequate.
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4.0 Intrusive Investigation

As the original construction drawings are not available and to conduct a thorough comprehensive assessment of
individual pieces of damage, intrusive works were completed. This allowed investigation into inaccessible items
and gain appreciation of the actual make-up of the main structural elements as well as the sampling of materials.
Following the initial site walkover a list of intrusive works were developed and is shown in Tables C1 — C5 in
Appendix C with the locations of works shown in drawings A-600 to A-604.

Due to inconclusive reinforcement scanning results from the original investigation further intrusive works were
required to the superstructure which involved removal of concrete cover and reinforcement exposure in selected
locations. Excavation to determine the foundation configuration was also conducted at a later stage.

4.1 Original Investigation

The original intrusive works involved:
- removing flooring and wall linings to provide access for damage assessment
- taking core samples of the concrete in the shear wall and suspended slab
- breaking out concrete to expose and extract steel reinforcement samples and
- reinforcement scanning.

The flooring and wall linings were removed and access to locked areas of the Grand National Stand were
provided before the onsite damage assessment, except for items L0.3 (locked room) and L0.7 where the barrels
were not removed to provide access to the room.

The ceiling of the Grand National Stand on various levels has an asbestos coating, which appears to be sprayed
on. This had to be removed by a certified asbestos removal company to allow for concrete cores and steel rebar
samples to be taken.

Concrete samples were taken by using a core drill to extract core samples in the floor slabs on level 1 to 4. Cores
were also taken in the level 3 and 4 shear wall. The cores (in total 25 samples) were drilled the whole way through
the slab and shear wall, then wrapped in bubble wrap and delivered to the lab for testing. See section 5.1 for core
sampling results.

To extract the reinforcement in the slab, the slab was broken out over the top of beams. This minimised the
damage created during the extraction. The reinforcement was identified to run in the east west direction and was
at the bottom face of the slab. The material samples (17 no. 500mm long bars) were collected and delivered to
the lab for testing and the results are shown in section 5.2.

To determine the reinforcement present in the reinforced concrete elements, for the analysis, reinforcement
scanning took place. This occurred on all levels of the Stand at beams, columns, adjacent to beam-column joints
and slab. Some of the original scanning locations had to be changed because of utilities blocking a clear path for
the scanning equipment. This resulted in opposite sides of the beam or nearby columns being scanned instead.
Scanning was also used in conjunction with extracting reinforcement in the slab. The scanning identified the
specific locations of the slab so the reinforcement could be broken out and extracted. Two types of scanners were
used, the PS200 which as a guidance can scan up to 100mm and gives the size of the reinforcement and the
PS1000 which as a guidance can scan up to 300mm and provides a detailed picture of the location of
reinforcement. The PS200 scanner was used to scan in all locations except for the level 4 shear wall. The
PS1000 was used more sparingly, mainly as a verification of the PS200 results or if the PS200 did not detect any
reinforcement. For thorough details on the scanning and the results see section 5.3 and Appendix G.

Reinforcement was exposed at three external (shear walls on east and west elevations and external stairs) and
one internal location (adjacent to beam-column joint). The objective was to determine the extent of damage,
confirm reinforcement size, spacing and the depth of cover.
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4.2 Further Investigation
421 Superstructure

It was envisaged at the beginning that reinforcement scanning would provide an adequate understanding of the
reinforcement present in the structure but the reinforcement scanning results were largely inconclusive. In some
locations no reinforcement was detected and in some others the PS200 and PS1000 results did not provide
definitive results on the reinforcement. The reasons for the inconclusive results were likely to be attributable to the
depth of the concrete cover, steel beams being present rather than reinforcing bars and the non-uniformity of
reinforcement throughout the structure. Further investigation was recommended and subsequently carried out:

- Beams and columns had 100mm wide by 900mm long slots cut to a depth of approximately 70-100mm
at seven locations (refer to Table C-8)

- Holes were drilled in the beams and columns in order to confirm whether structural steel section were
embedded in the concrete elements (four locations)

Subsequently in some locations the slots depths needed to be increased to 120mm as no reinforcement was
found at 70-100mm slots.

4.2.2 Foundation exposure

In order to determine the foundation configuration local excavation was carried out at the ground floor level. It was
decided to excavate two pits around an internal column, C7, and external column, D7, as shown in Table C-7. The
findings of foundation exposure are presented in section 2.2 and inferred foundation layout is shown in drawing A-
160 and A-161.
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5.0 Material Testing

5.1 Concrete Sample Testing
51.1 Test results

Analysis of 25 concrete test results show a statistically significant difference in the compressive strength of
samples taken from horizontal elements (floors) and vertical elements (walls). In the absence of NZ-specific
guidance on the assessment of in-situ compressive strength of concrete in existing structures, international best
practice has been followed. Therefore, the rules of BS EN 13791:2007 [13] have been adopted. Test results yield
the following distinct concrete grades:

Table 5-1: Concrete Grades

Element Compressive strength Mean specific weight Material designation
fc’ (MPa) Yeone (KN/m?)

Beams and Floors 25.53 23.261 C25

Columns and walls 15.29 23.110 C15

5.1.2 Concrete properties for analysis

The following concrete characteristics will be used for all analysis, whether carried out by hand or using software,
and for all design checks:

Table 5-2: Concrete Properties

Characteristic C15 C25 Formula (if applicable) Commentary and Reference

Specific weight 23.1 kN/m® 23.3 kN/m?® Derived from testing Mean value of samples adopted

(Vconc)

Compressive 15.3 MPa 25.5 MPa Derived from testing Value determined in accordance with BS
strength (f.”) EN 13791:2007 [13]

Modulus of | 19882 MPa 23675 MPa cl. 5.2.3 NZS3101:2006 [14]

E, = 33204/, + 6900
elasticity (Ec) ¢ VI

Modulus of 2.35 MPa 3.03 MPa : cl. 5.2.4 NZS3101:2006 [14
f=061/f [14]

rupture (f;)

Direct tensile 1.41 MPa 1.82 MPa b cl. 5.2.6 NZS3101:2006 [14]

strength (fcr) for = 036 fc

Poisson’s Ratio 0.2 0.2 Codified value cl. 5.2.7 NZS3101:2006 [14]

v

Coefficient of 0.000012 /K 0.000012 /K Codified value cl. 5.2.9 NZS3101:2006 [14]

thermal

; (12x10°/°C) (12x10°/°C)
expansion (a)
Shear Modulus 7952 MPa 9470 MPa G =04E cl. C7.6.1.3 NZS3101:2006 [14]
c = . c

(Ge)
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513 Further considerations regarding concrete properties for analysis

AECOM met with the insurer’s engineer, Thornton Tomasetti (TT), on Friday 12 June 2015 to discuss the results
of the concrete testing.

TT pointed out that the American Concrete Institute’s (ACI) guidance suggests that a concrete core must have
diameter measuring at least 3 times the nominal size of the aggregate used in the concrete matrix. This limitation
is intended to prevent bond failure of individual aggregate unrepresentatively affecting the compressive test
results. In the case of the Grand National Stand, aggregate as large as 70mm have been observed in vertical
elements such as walls and columns. Much smaller aggregate (circa. 20mm) has been observed in floor slabs
and beam. TT contends that in the case of one of the samples taken from the 4" floor shear wall that a 70mm
piece of aggregate has caused the premature failure of the sample under compressive testing and thus this
sample should be disregarded, based on ACI guidance. AECOM understands that TT suggests that this sample
should either be disregarded or validated. This sample showed the lowest compressive strength of the batch.

AECOM accepts the validity of TT's comments regarding ACI guidance. However, there does not seem to be an
easy way to conform to this guidance. Since the ratio of diameter to length of a sample must be at least 1:1.5, no
code-compliant testing can carried out; aggregate concerns preclude all samples smaller than 210mm, in which
case the sample must be at least 315mm long to be in accordance with testing standards. The shear wall is
180mm thick and thus such a sample is not possible. AECOM does not agree with taking a 210mm diameter from
the centre of a 540mm load bearing concrete column, on both safety and practicality grounds.

AECOM contends that this sample, far from being unrepresentative, actually underline the vulnerability of the
180mm unreinforced shear wall to premature failure under compressive loading. Given the extremely poor quality
of the concrete observed in the vertical elements throughout the structure, AECOM considers it prudent to use the
‘lower’ bound 15.3MPa throughout the structure for columns and shear walls.

From a pragmatic point of view, AECOM suggests that this structure is likely to achieve a %NBS far below
33%NBS. Based on the analysis of structures built in a similar era in Christchurch, AECOM suggests a %NBS of
10-15% is likely in this structure. The proposed non-linear pushover analysis is not sensitive to changes in
concrete strength to such a degree that a change from 15MPa to 24MPa would make any appreciable difference
to this 10-15% range prediction. The only area where the difference in concrete strengths would make any
significant difference is in the ‘hierarchy of failure’ and in particular the shear strength of (unconfined) reinforced
concrete columns. In this regard, AECOM considers that such a conservative stance on concrete strength in the
vertical elements is in-line with the capacity design principle of ‘strong column, weak beam’, and is the safer
approach to take.

AECOM will therefore undertake all non-linear pushover analyses on the basis of the lower bound concrete
strengths. Should the %NBS value for the structure turn out to be near the 33%NBS threshold, then a sensitivity
analysis can be considered to determine the actual influence of varying the concrete strength and further testing
can be considered, ranging from Schmidt Hammer testing to further core samples, in accordance with
international best practice.
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5.2 Steel Reinforcement Sample Testing

Preliminary test results show that there is a statistically significant difference in the steel properties of the ‘large’
diameter and ‘small’ diameter bars. 13 large diameter samples were tested and 3 small diameter samples were
tested. Therefore for the purpose of analysis, two distinct materials have been defined, as follows:

Table 5-3: Reinforcement Steel Grades

Callout Bar type Nominal Yield Tensile Stress % Design Design
Size strength strength  ratio (Rm / elongation size (SAP) area (SAP)
(ty) (fu) Re)
R307B Round 7 mm 307 MPa 340 MPa 1.11 17% 6.8 mm 36.3 mm?
R296C Round 19 mm 296 MPa 451 MPa  1.51 20% 19 mm 283.5 mm?

The reinforcement callout is a three part coding system, (XYYYZ) based on EN10080 and NZS3101. This system
allows the reinforcing material to be described in terms of type, yield stress, and ductility.

- X: bar type — Round (R) or deformed (D)
- YYY: bar yield grade - yield strength (fy) of material expressed in MPa

- Z: bar ductility grade — example below shown is for 350MPa steel. Grade A, B, or C based on ductility
measurements with thresholds defined in accordance with NZS3101:2006.

Note that the standard New Zealand ductility grading L, N, and E have intentionally not been used as although the
tested steel may exhibit similar elongation properties to these categories, extensive enough testing has not been
carried out to suggest that the tested steel can be accurately classified in accordance with NZS3101:2006.

Table 5-4 sets out the stress ratios and elongation limits used to define each reinforcement steel class:

Table 5-4: Steel Reinforcement Grades

Yield stress  Stress ratio Total elongation Comment

fy (MPa) Rm /Re %

350" >=1.03 >=1.5% Low ductility — analogous to NZS3101 grade ‘L’

350 >=1.08 >=5.0% Normal ductility — analogous to NZS3101 grade ‘N’

350 >=1.15 >= 15% High ductility — analogous to NZS3101 Seismic grade ‘E’

Where a sample exhibits properties which place the sample in a transitional zone between grades, i.e. the stress
ratio corresponds to ductility grade B and total elongation corresponds to ductility grade C, then the lower bound
conservative ductility grading has been chosen.

! yield grade 350 is used as an illustrative example only
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5.3 Steel Reinforcement Scanning

There were no original construction drawings available for the Grand National Stand so the reinforcement used in
the concrete elements could not be determined for the analysis. The location and size of the reinforcement is
required for the section properties to be inputted into the structural model. To determine the reinforcement the
concrete elements were scanned, this was completed on all levels and at a range of beams, columns, slabs and
beam column joints with the locations shown in Appendix C.

Two types of scanners were used, the PS200 which as a guidance can scan up to 100mm and gives the size of
the reinforcement and the PS1000 which as a guidance can scan up to 300mm and provides a detailed picture of
the location of reinforcement. The PS200 scanner was used to scan in all locations except for the level 4 shear
wall. The PS1000 was used more sparingly, mainly as a verification of the PS200 results or if the PS200 did not
detect any reinforcement. The location where each type of scanner was used is shown in Appendix G.

The results of the scanning have been compiled and calibrated to their specific location and are shown in
Appendix G. The PS200 and PS1000 scanning results were viewed in conjunction with each other to develop a
better understanding of the reinforcement present.

The results from the scanning turned out to be largely inconclusive. In - many instances bar sizes readings were
unrealistic; in some locations where reinforcement was expected scanning did not detect any steel. The reasons
for this is likely due to the large cover depth to the reinforcement, steel beams being present instead of reinforcing
bars and the non-uniformity of the reinforcement.

In order to verify the inconclusive results or to find reinforcement where none was detected further intrusive works
to break out the concrete and expose reinforcement was undertaken with the results shown in Appendix C.
5.4 Structural steel

AECOM were furnished with a digital copy of the steel properties tables [15] used in the design of the original
structure, circa 1922. AECOM have relied upon this set of tables for all material information pertaining to the
structure steel used in the construction of this building. Table 5-5 summarizes the information acquired:

Table 5-5: Structural Steel Characteristics

Characteristic British units Sl

Specific weight (Vsteel) 489.6 Ibs/ cubic foot 76.936 kN/m*

Tensile strength (f.) 28 ton / square inch 432.55 MPa
Elongation at failure 20% 0.2

Max permissible stress (f,) 7.5 ton/ square inch 115.86 MPa

Yield stress (f,) 13 ton / square inch 202 MPa

Young’s Modulus (E) - Not stated - 200 GPa (assumed) [16]
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6.0 Comparison of Airey’s Damage Assessment

Airey Consultants, as part of their Detailed Engineering Evaluation (DEE) undertook a structural assessment of
the building and documented damage to the Grand National Stand. A summary of the damaged elements Airey
identified is shown in Table 6-1 along with the AECOM'’s observations on the damage identified.

Element

Table 6-1: Comparison of Airey's Damage Assessment

Ground conditions

Airey’s Notes

No liquefaction ejecta.

No lateral spread.
No signs of settlement.

AECOM Observations

Agree with Airey’s.

Agree with Airey’s.

AECOM performed a floor level survey
using a Zip Level, see Appendix A for
results. There is a trend of settlement
to the western end but the magnitude
is relatively low. AECOM agree with
Airey’s comments.

Foundations

No obvious signs of settlement.

AECOM performed a floor level survey
using a Zip Level, see Appendix A for
results. There is a trend of settlement
to the western end; however the
magnitude is relatively low. AECOM
agree with Airey’s comments.

Roof / Level 4 wall

No obvious movements.

Concrete wall at top of the seating has
historical cracking that is showing
minor movement following the recent
seismic events.

AECOM have performed a visual
inspection of the roof from the upper
stand and from elevating working
platform. Corrosion and loose timber
packers in the roof space noted.
Widespread crack damage to shear
wall at the top of upper stand also
noted.

Overall alignment
and verticality

No obvious movements or rotations.

AECOM undertook a verticality survey
using a 1.2m digital spirit level. See
section 3.2.2 for detailed verticality
analysis. The shear wall is leaning
significantly north towards the track.
The columns throughout the structure
appear to have no consistent trend .

Moment frames

No evidence of hinging at base.
No evidence of hinging at the beam
column joint.

Agree with Airey’s comments.
Agree with Airey’s comments.

Shear walls

No shear walls in the building.

Grid C of the stand is a significant
shear wall on level 2, 3and 4 and is a
major lateral load resisting system for
the building. See section 3.5 for
detailed damage assessment of the
shear walls. Horizontal and vertical
cracks with water ingress through the
cracking identified.

Significant cracks to ground floor
shear walls in grids 2 and 20
observed.

Diaphragms

No evidence of damage to the in-situ
concrete floor diaphragms.

Historical cracking was observed to
the surface of the slab on the second
floor.

AECOM recommended carpet lifts in
multiple locations. Substantial (15mm
wide) cracks observed to ground floor
slab. Significant cracks observed on
level 1 at interface between original
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Element Airey’s Notes AECOM Observations

slab and 1980’s addition. Various
other relatively minor cracks on all
levels observed.

Stairs 1. Concrete stairs in the centre of 1. Agree with Airey’'s comments with
structure are seated on concrete respect to internal stairs. Airey’s did
frame of which there is no distress to not comment on external stairs and
the seating. ramps which suffered significant

damage.

Cladding 1. Only secondary cladding N and S 1. Agree with Airey’s comments.

sides of the grandstand and no
damage was observed.

Airey in their DEE report made the following general comment about the damage:

“The damage observed throughout the building is minor ie: generally nothing more than hairline cracking in
some locations and may be partly historical ie: not necessarily originating from seismic damage but possibly
from other factors such as shrinkage strains, and likely to have been made more noticeable as a result of
seismic displacement of the structure.”

AECOM disagree with the above statement. There are multiple areas within the building which suffered various
degrees of damage ranging from widespread and substantial (e.g. shear walls) to minor (columns). Also the
stairs, ramps and retaining walls which are all attached to the main building suffered relatively significant damage
and do not feature in Airey’s report.

It is evident that the building has been damaged by the Canterbury earthquake sequence with some of the
historical building defects (such as pre-existing shrinkage cracks or segregation of concrete due to poor
construction practice) exacerbated by the events.

We also note that the beams identified in Airey’s calculations as beams reinforced with 2no. 25mm bars top and
bottom were in fact concrete encased steel beams. Concrete columns which have been assumed by Airey’s to be
reinforced with 32mm diameter vertical bars and 6mm links were in fact reinforced with 19mm diameter vertical
bars and 12mm diameter links.
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7.0 Conclusions and Further Comments

7.1 Site

A desktop study indicates that the site has not experienced the design level earthquake in any of the Canterbury
earthquake sequence events.

The shallow geotechnical investigation revealed that the columns are set upon relatively small pad footings and
the bearing stresses beneath the footing are significant.

7.2 Damage

It is evident that the building has been damaged by the 2010 / 2011 earthquake sequence and subsequent
aftershocks. Historical building defects have been exacerbated and the building suffers from some deterioration
which is consistent with its age.

Significant cracking to the shear wall on Gridline C has been identified in the course of the investigation. Shear
walls on Gridline 2 and 20 experienced crack damage with substantial horizontal cracks observed to both walls.
The extent and location of cracking on the interface between the lift core and the main building suggests that the
core may have partially detached from the remaining building. Although not earthquake damage, we note
numerous rotten timber bleachers in the construction of the both upper and lower stand facing the racecourse.
The roof trusses appear to suffer from poor maintenance with corrosion to steel members evident in a number of
locations.

External ramps and stairs are significantly damaged due to combination of the above stated factors. In some
locations, excessive cracking has led to ingress of water which has subsequently led to spalling of concrete and
corrosion of reinforcement. The retaining wall to the north of the building is severely damaged with cracking,
spalling and concrete delamination evident.

We note that some areas were affected by segregation of concrete due to construction practice. We also
identified excessively large aggregate contained in the concrete elements (e.g. Gridline A frame).

The site survey identified that there have been a number of structural alterations to the original building frame. For
example, a lift shaft has been added south of gridline E and a number of shear walls has been removed along
Gridline C. The survey identified an undesirable structural form of the shear wall in gridline C with its length
increasing with height (i.e. approximating an “inverted” shear wall arrangement®).

We have not assessed secondary components of the building - our inspection was restricted to primary structural
elements. Electrical, service connections, sanitary fittings and secondary elements such as windows and fittings
were not inspected.

In summary, the most significant damage was located on the E/W shear wall on Grid C, the ramps and stairs
generally behind the grandstand, retaining wall to the front of the grandstand and the ground floor slab.

7.3 Intrusive Investigation

In the course of investigation it was not possible to determine the precise make-up of some structural elements
(e.g. beam-column joints). We note that the detailing of reinforcement (e.g. laps and development lengths at the
node) has a major influence on the ductility, and hence overall performance of the structure.

Intrusive investigations revealed that the amount of reinforcement in the existing concrete columns and beams is
considerably less than the current minimum requirements for reinforced structures. The reinforcement appears to
be somewhat random in quantity and location with plain round bars being used throughout the building. Also the
cover to reinforcement varies significantly. We note that reinforced concrete structures with plain round bars have
not been heavily researched, and limited guidance exist on the technical engineering treatment of these elements.

Some beams which were presumed to be constructed of reinforced concrete were in fact concrete encased steel
sections.

Lifting of carpets in the bar area at the ground floor exposed significant cracks to the slab-on-grade. Removal of
plasterboard to the back of shear wall at level 3 identified a significant vertical crack which continuous throughout
the full height of the wall.
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7.4 Discussion of Airey Consultants report

AECOM strongly disagree with Airey’s summary of damage to the structure being “nothing more than hairline
cracking”. We identified significantly more damage than purported by Aireys both with regard to damage extent
and location.

We also note that the beams identified in Airey’s calculations as beams reinforced with 2no. 25mm bars top and
bottom were in fact concrete encased steel beams. Concrete columns which have been assumed by Airey’s to be
reinforced with 32mm diameter vertical bars and 6mm links were in fact reinforced with 19mm diameter vertical
bars and 12mm diameter links. We consider these deviations between modelling assumptions and physical
representation to be grossly erroneous.

7.5 Further Recommendations

AECOM recommends that a full quantitative analysis (e.g. DDE, DSA) be undertaken for the building in order to
assess the seismic capacity in terms of percentage of new building standard (%NBS, i.e. NZS1170.5:2004-
Earthquake Actions).

We note that the roof structure was only visually assessed from the upper stand and elevating working platform
due to lack of safe access for a more detailed investigation. We recommend that safe access is provided to roof
space for closer inspection and assessment of trusses and associated connections.
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8.0

1

2)

3)

4)

5)

Disclaimer

Only structural elements readily visible and accessible by reasonable means in accordance with health and
safety requirements have been observed. Unless otherwise noted, structural elements hidden by wall
linings, ceilings and cladding have not been inspected.

Where existing structural documentation is available, it is assumed that all reasonable measures have been
taken during construction to erect the building in accordance with these documents. Any reinforcement
size/spacing, strength grades and connection details indicated on the existing drawings have been assumed
to be correct on-site.

The repair and strengthening concepts and information contained in this report are conceptual and are
intended for preliminary pricing only. The information in this report is not intended for construction purposes
or for the purpose of obtaining building consent (or exemption from consent).

It should be noted that the remedial measures made in this report do not preclude the possibility of future
differential settlement of the building following future significant earthquakes. This settlement will be
cumulative and may result in further structural damage, settlement of ground slab and requirement for re-
inspection. The requirement for ground improvement should be considered on a cost-benefit basis in
accordance with the geotechnical report, taking consideration of cost, time and disruption and likelihood of
future damage.

This report is for the sole use and benefit of our Client. No other party should rely on this report without the
prior written consent of AECOM. AECOM undertakes no duty, nor accepts any responsibility, to any third
party who may rely upon or use this report. The basis of AECOM'’s advice and our responsibility to our Client
is set out above and in the terms of engagement with our Client.
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Pipe cast in column, cover spalled

Legend
Top of column, poor quality concrete
4. Spalled at corner

Poor quality concrete on edge
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Poor compaction of concrete

5.
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3| SECTION ON GRID A - GRID 10 TO GRID 20 - DAMAGE SURVEY

A420 |

Scale: 1:100
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ISO A1 594mm x 841mm
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| | | ﬂ_‘ ‘ 1. Core samples CONSULTANT
—T ﬂ 11 ‘ 2. Broken out for void opening AECOM New Zealand Limited
. _ 11 tj eEr o 3. Spalled concrete 2 Hazeldean Rd, Addington
‘ ‘ J ‘J ‘J ‘J ‘J ‘ ‘J-: " 4. BrOken out h0|e Wlth Spa”ing f::s;(;heuﬁr%rgol(\;zte?oz‘ +64 3 966 6001 fax
5. WD through crack WwWw.aecom.com
/l. ‘ 6. Full length crack through CJ
: : : : 7. Separation between column and wall Key
. _ ‘ [pymy| rJ"l lEvELL 8. Separation between beam and wall
\ 15¢ 112} i ; WD - Water Damage
b-l_l uE 9. Dn”ed.h0|e CJ - Construction Joint
N Igl N Typical hairline crack all 10. Plate in column
‘ ( El ‘ around top of column on 11. Hai_rline crack around sides Crack observed visible face
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ level 0. Maybe a construction 12. Chlpped corner Crack observed opposite face
—_— = | | __LEVELO jOint' ii g:’ickir?fotlzrtnber In concrete Elevation not visible
R L6 R8I 16| ALB R LB IR G i ' .
D AN N NI NN N NN N N NN TN NN > NI 15 Poorcompaction
16. Timber boards nailed into column
17. Significant crack
A42?| DAMAGE SUFEC\:eElY1;OSECTION ONGRIDC-GRID1TOGRID 9 18. Notch in column
' | o 19. Minor crack damage
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I \ .. | | | | | \C | | e
_m I_l - I_l 15_ I_ I_ I_ + Iil I_ 11500 e
] \ T \ il u \ \ \ h
|0.3 -0.4 mm T 1 ? 11 11 IIR DATE DESCRIPTION
1 / -;> $11 ﬂ LEVEL 2
| Eﬂ%ﬁfﬁﬁ E i i i =, [ | e
| | | |
I ‘ ‘ . __LEVEL1
[ 17i ‘ L] [ . Typical hairline crack all
18 Igl ] @l ‘ & around top of column on
level 0. Maybe a construction PROJECT NUMBER
| | | | | l_l | n | < | | | | | joint. 60332326
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7| DAMAGE SURVEY - SECTION ON GRID C - GRID 9 TO 21 SHEET 2
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A421 | Scale: 1:100
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ISO A1 594mm x 841mm

A=COM

PROJECT
STRUCTURAL
ASSESSMENT
— | GRAND NATIONAL
STAND
) ) R CANTERBURY JOCKEY CLUB,
: ; ; J [ u i ; . ; ; ; J i i [ —
- CLIENT
T | LTl ([T [T
| | | - - o000 | Il s CANTERBURY
‘ 1 S i L I i I T B S e ey U i U 1 il T e JOCKEY CLUB
Lr 0.2mm 2 T
\ IANHR SN B \ \ \ Hl IR ! |1 L |1 \ O >
Lr i 0 il \ [ 1] T T ] T} ‘ T T I I ‘ B
E"] CONSULTANT
‘ ‘ i ‘ i | ‘ ‘ ‘ ‘ ‘ ‘ | ‘ i ‘ ‘ i ‘ ‘ 1 ‘ i ‘ i i ‘ ‘ 1 AECOM New Zealand Limited
LFO 1 1 U 1 i i i o = e 1 7‘# T [PErT T el TR A 2 Hazeldean Rd. Addington
10 6 [6] 6 +64 3 966 60’00 tel +64 3 966 6001 fax
| | E | | | | | | | | | | | | | | I I I WWW.aecom.com
il S e e G 5 e e S 1 20 I et T 1| Y
ORI RRELRRRARG AR RR LR R R SRR RRRRRERRERRR LR LR Key
WD - Water Damage
Crack observed visible face
8| DAMAGE SURVEY - SECTION ON GRID D FROM INTERIOR . Elevati t visibl
A.422 I REF: A.200 Scale: 1: 150 Le end - Gnd D evation notvisile
1. Panels have separated
2. Bubbling paint
3. Separation and WD
4. WD
@ @ e 5. Separation between window and wall
6. Poor quality concrete
7. Broken out
| | | | | | | 8. Spalling
‘ ‘ ‘ 9. Separation between wall and column
‘ ‘ ‘ 10. Paint peeling off visual inspection limited

LEVEL4.

15600 o N T ' J#J \ - | BB
o~ R ‘ —t15]L 1 H—— — - -
e il PROJECT MANAGEMENT INITIALS
’L N NR MF co
7L7E(\)/0EL 2 A | IEI | / AN | o o DESIGNER CHECKED APPROVED
= 14 ISSUE/REVISION
N
L1l | =2 | |
ey B «I 1 L| ,. 13 } = _ o
m N
\ \ \ \ \ \ \
ﬁ%ﬁl 7 ‘n/ ST, ‘n ! L L L SO L/ SN2 IIR DATE DESCRIPTION
R ALRRG R
9| DAMAGE SURVEY - SECTION ON GRID E KEY PLAN

A.422 | REF: A.200 Scale: 1: 150 Le gend - Grld E
11. Separation between wall and column
12. Crack continues under beam

13. Cracks in return

14. WD

15. Separation between window and wall

PROJECT NUMBER

16. Separation between beam and lift

60332326

SHEET TITLE

FRAMES AND WALLS DAMAGE
SURVEY ON E/W SECTIONS -
SHEET 3

SHEET NUMBER

60332326-DRG-A-423
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I1SO A1 594mm x 841mm

Legend

Rebar exposed

Concrete chipped (small area
Concrete spalling (large area)
Concrete over hanging

HC running full length

\ \
[0.2% ][-0.5% JF0.4% | [1.3% |[0.3% |[0.1% ]
I

Crack to concrete

O

SEVERE SPALLING

Concrete core locations
Hole with local spalling

NGO~ LN =

[
[1.0% [[0.3% | L.1% ]| [0.1% | 0% | p-1% ]

&

>V

SHEAR WALL ON LEVEL 4 - LOCATION

!
(PARTIAL CROSS SECTION AT GRID 2)

2| SHEAR WALL - INTERIOR - GRID 2

A424 | REF: A.424

Scale: 1:50

Reference distance from | |
western end of shear wall Truss
| > Om

at grid 2 (as viewed from , @4.5 6m

LEVEL.

| TWO VERTICALITY MEASUREMENTS ARE TAKEN AT 1m INTERVALS ALL
‘ ALONG THE WALL, ON BOTH INTERNAL (Int.) AND EXTERNAL (Ext.) FACES.
I

THE LOWER MEASUREMENT IS CENTRED 600mm ABOVE GROUND LEVEL
AND THE UPPER MEASUREMENT IS CENTRED 1800mm ABOVE GROUND

SEE 'VERTICALITY MEASUREMENTS KEY' FOR MORE INFORMATION.

|
Trus:

@8.5m

Truss

|
Truss
15m ‘ @16.6m

|
Hm ‘@12.5m

level 4 for all interior
walls marked 'Int.")

Truss !

|
‘@ZO.Gm

| p3%] p.8% ] [0.9% ] [1.1%

Scale: 1:500
|
Truss Truss
@24.7m @28.7m

| 1% |[16% ] [[5%] [1.5% ]

13% | p2%]| B4% ] [L7%] 03%] [26%] 9% |[L.3% ]| [L1%] [02%] 2% |[L1%] 1% ]| 9% ]| [L9%] p6%] p3%] P3%
\ \ \ \

Truss imbedded

Return wall, 180mm thick

@0m
@ Grid 2, see 2/A.424 &

™ L

[e]

&

7/A.425 for elevations | |E|
| © |
Int. I
SEVERE SPALLING }7 ‘

~——

,,,,,,,,,,,, - <

04% |[12%] [B.1%] [L4% ] R3%] [2%] 5% |L4%]| p.4%] [0.7%] [P.9%] P.9%] [0.6% ] [0.9% |

[06%] [1.4% ]

3| SHEAR WALL - INTERIOR - GRID 2 TO GRID 9

A.424 | REF: A.424 Scale: 1:50

[13%] [14%] [0.9% ] |[0.3%] [04% ] [1.5%] [0.9%] [1.0% ] [1.3% |

[1.9%] p.0% ]

(PARTIAL CROSSISECTION AT GRID C) | |

it was not possible to
measure the width of
some cracks on the
"Internal" side of the wall
due to the height of the
cracks above floor level

Floor level at upper stand
level is shown dashed in
all Interior (level 4) views

for reference

VERTICALITY MEASUREMENT TYPE 1
MEASUREMENTS TAKEN WITH A DIGITAL SPIRIT
LEVEL SHOW THAT THE WALL APPEARS TO LEAN
AWAY FROM THE OBSERVER. THE LEAN OF THE
WALL AWAY FROM THE OBSERVER IS EXPRESSED
AS A PERCENTAGE OFF VERTICAL

THESE 'AWAY' MEASUREMENTS ARE SHOWN AS A
POSITIVE VALUE i.e '2.6%'IN ABLUE BOX ON ALL

VERTICALITY MEASUREMENTS KEY

VERTICALITY MEASUREMENT TYPE 2
MEASUREMENTS TAKEN WITH A DIGITAL SPIRIT

A PERCENTAGE OFF VERTICAL

LEVEL SHOW THAT THE WALL APPEARS TO LEAN
TOWARDS THE OBSERVER. THE LEAN OF THE
WALL TOWARDS THE OBSERVER IS EXPRESSED AS

THESE 'TOWARDS' MEASUREMENTS ARE SHOWN
AS A NEGATIVE VALUE ie '0.5%'IN A RED BOX ON

ELEVATIONS ALL ELEVATIONS
I OBSERVER I OBSERVER
Level 4 / Upper stand - Shear wall - Assessment
1 o 2 o 3 o 4 o
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JOCKEY CLUB

CONSULTANT

AECOM New Zealand Limited
2 Hazeldean Rd, Addington
Christchurch, NZ 8024
+64 3 966 6000 tel
WWw.aecom.com

Key

HC Horizontal crack
—— Crack observed visible face
Int.  Wall viewed from level 4

Ext. Wall viewed from upper stand
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DESIGNER { CHECKED

| ApprOVED

ISSUE/REVISION

IR DATE DESCRIPTION

PROJECT NUMBER

60332326
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FRAMES AND WALLS DAMAGE
SURVEY ON E/W SECTIONS -
SHEET 4

SHEET NUMBER
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I1SO A1 594mm x 841mm

4 5
Truss Truss MODIFIEDTruss Truss Truss Truss Truss
@28.7m @32.7m @36.8m @40.8m @44.8m @48.8m @52.9m

[0.8% ] [-0.6% |[1.3% | [0.2% | [1.6% |

|
[02%] [L.6%

|
[p2%] | [07% [1.2% |

\
6% ]|[0.7% ] 3% ] [1.5%] [1.5% ]

[0.6% ][1.1% ]| [0.6% | [0.9% |

| |
I 1‘ L[] !‘
| \ \
i | Int. i | boo
N o] A [, N L
| | |
I
[0.9% | [0.5% ] [0.2% | [L2%] [0:2% | |-o.e%‘ | [1.2% | |0.8%‘| [0:2% ] [0.2% | |o.2%‘| [03%] p.2%] pP3%] [p5% ‘| [03%] [0.3% ] [0.2% ] [0.6% |‘

|
| |

4| SHEAR WALL - INTERIOR - GRID 9 TO GRID 15

A425 | REF: A.424

Scale: 1:50

@52.9m

Truss Truss

@56.9m

Truss
@61m

Truss
@65.2m

Truss Truss

| @69.2m @73.2m |

|
05% | [1.6% | [L4% ] 6% ] 2% ] 4% ] [1.7% ] [1.0% | [1.4% ] [0.1% |

|
4% | 8w ] 2% ] [1.8%] [0.3% | p.5% | [0.3% | [1.9% ] [1.9% | [0.9% | [1.1% ]

;
l

I™~—@ Grid 20, see 6/A.425

Truss imbedded in wall
@73.2 (Grid 20)

Return wall, 180mm thick

& 8/A.425 for elevations

| | \ | |
6% ] 3% ] [0.3% | [0.2% | |[1.4% | [1.3% | B.9% | [L.0% |.6% | [p-3% | p5% | [p2% | p.9% | [L5% | [L.1% | T2% | [1.0% ] [0-6% | [1.1% | [0.5% | [0.4% ]

5| SHEAR WALL - INTERIOR - GRID 15 TO GRID 20

A425 | REF: A.424

Scale: 1:50

‘ (PARTIAL CROSS SECTION J‘AT GRID 20)

FL.0% | [1.2% | F1.7% | F0.5% |[0.8% | [1.2% |
‘ \

I(PARTIAL CROSS SECTION AT GRID 2)

0.5% | [13% |

(PARTIAL CROSS SECTION AT GRID C)

(PARTIAL CROSS SECTION AT GRID C)

Legend

Crack to concrete

HC to concrete

Crack to side of column
Void covered by timber
Spalling concrete
Timber cast in concrete
Exposed rebar
Exposed steel bar

ONoG~LN =

| (PARTIAL CROSS SECTION AT GRID 20)

—{SEVERE SPALLING \
3
‘ [7]) <F]
[0:6% | [0.8% | [1.2% | [0-5% | [0.6% |{0-1% | ‘ [0:4% ] [p-3% |{0.8% |/0-8% | @‘/ﬂ
| |
6| SHEAR WALL - INTERIOR - GRID 20 7| SHEAR WALL - EXTERIOR - GRID 2 8| SHEAR WALL - EXTERIOR - GRID 20
A.425 | REF: A.424 Scale: 1:50 A.425 | REF: A.424 Scale: 1:50 A.425 | REF: A.424
Level 4 / Upper stand - Shear wall - Assessment
1 2 3
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CANTERBURY JOCKEY CLUB,
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CLIENT

CANTERBURY
JOCKEY CLUB

CONSULTANT

AECOM New Zealand Limited
2 Hazeldean Rd, Addington
Christchurch, NZ 8024
+64 3 966 6000 tel
WWw.aecom.com

+64 3 966 6001 fax

Key

HC Horizontal crack
—— Crack observed visible face
Int. Wall viewed from level 4

Ext. Wall viewed from upper stand

Elevation not visible - could not be inspected
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DESIGNER | CHECKED | APPROVED

ISSUE/REVISION
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I1SO A1 594mm x 841mm

0O

©

(PARTIAL CROSS SEpTION AT GRID C)

®

p3%] [01%] p.1%] [0.3% ] 3% ] [P.1%] [0.5% | [1.3% ] [0.9% ] [0.9% |[1.0% | [0.2% ] [1.3% ] [1.1% |[0.6% | [0.9% | [1.2% | [0.8% |[0.7% | [1.1% | [0.2% |[p.2% | F0.3% | [0-2%

\
-0.3% |[0.3% | 0.6% | [0.7% | p.9% |

[ 24.84m 20.64m 1643m 12.5m 8.3Mm [
| |
\i | L |
: ! {1 ‘ 11/ ! ] 0.825m(L) x
Ext. L i 3 ) i | 0.om(L) x i | 0.2mm (W)
1.64m(L) x 41.64m(L) x 3 3 no. diameter 100mm holes il 0.2mm (w) i
‘:HL/O-“ mm (W) HL/0.1mm (W) 1 cored for concrete te:gtling

[0-2% [0.3% [ 0.8% |_|-0.3°)o [T1.0% [0.1%

2.424m(L) x

5mm (W)

approx. 74m(L) x
2(424m (L) x HL to 0.2mm (W)
HL @ top to 0.2mm @ base (W) |

Reference distance from
western end of shear wall

0.235m <—— [atgrid 2 (as viewed from

upper stand for all
exterior walls marked
'Ext.')

Size of crack observed

\with units expressed in

metres length (L) and
millimetres width (W)

PR Floor level (upper stand)

0.9% JT0.2% | 10.6% | 0-4% | 10-7% T 0.6% | 0.2% | 0.3% | 0-1% [ 10.4% | F0.9% | 10.5% | 10.9% |T1-0.7% | F1.3% [[1.4% | 10.8% [ F0.9% IF1.2% 1F0.3% [0.3% 1{0.3%

Approximate location of
truss - embeded in rear
elevaiton of wall at this

9| SHEAR WALL - EXTERIOR - GRID 2 TO GRID 9 location
A.426 | REF: A.424 Scale: 1:50
(19 (9 (19
(PARTIAL CROSS SECTION AT GRID C)
| | | | \Wall is not continuous at this pointi.e. gap in wall | |
| | | | | |
F1.2% |[1.2% | [1.3% |[0.7% | [0.2% |[0.6% | [0.1% |[p2% | [0% | [0.1%] f0.2% ] [1.3% |[1.5% | [0.5% |F0.2% || [0.3% | [1.3% | [0.3% |[0.7% | [1.0% | [1.3% | [0.3% |[-0.1% | [1.0% |
T T T T T T
| 50.3m  49m | 48.6m 45m | _ 42,i‘|1m | 37m ‘ﬁ‘modiﬁed truss at this Iocaiton‘ | 2slem
N\ |
1.49m(L) X 5 [ Ll ‘ 0.2mm (W) @ 3 ‘
d | 0.2m(L) x | -2mm i M
3 HLto 0.2mm (W) — 0.9m(L) x | o2mmW) | 0.69m, 1.27m, i\
5 18m(L) HL to 0.1mfn (W) : 2.12m, & : | 1.64m(L) x
: ! ‘ 2.61m AFL | 0.5mm (W)
! approx. 74m(L) x 3
/ i“ | 00R HL to 0.2mm (W) T 2.424m(L) x i Ext f
| 7.74m (L) x 1.5m(L) x VOID *continues* 5mm-8mm (W) . |
HCto 0-Tmm (W) 2mm (W) 1
| | | | | | |
3% |[L.0% | p.9% | [L.2% | [0.1% |[1.1% | [0.8% | [0.9% | [1.1% ] [0.6% | p.1% ] [0.8% |[0.6% | [0.4% | [0.5% | [-0.4% | [0.7% | [0.8% | [1.2% |[0.4% ] [0.9% | [0.9% | [0.3% |
10| SHEAR WALL - EXTERIOR - GRID 9 TO GRID 15
A.426 | REF: A.424 Scale: 1:50
@) @) @) @) Lot
1. VC to concrete
‘ ‘ ‘ ‘ ‘ ‘ 2. HC to concrete
‘ ‘ ‘ 3. HC to column
[1.4% ] [1.7% |[0.2% | [0.7% ][0.8% | [0.3% |[2.0% | [1.3% |1.6% | [1.7% [[1.1% | [1.7% ] [1.7% | [0.4% |F1.1% | [1.6% |[1.2% | [1.6% |[1.4% | [1.0% | ‘ 4. Void covered by timber
! ; ; ; ‘ 5. Exposed rebar (severe spalling)
75 10m sotom | 61.2m | 60.98m 57.1m 5297m
0.965m(L) X i | |
0.2mm to 2mm (W) i 5.18m(L) x approx. 74m(L) x i
3‘ Ext. L 0mm W) : HL':Pto 0.2mm (W) ’
: ‘ ‘ *cdntinues*
lal : ! |
3" approx. 74m(L) x ; ZPPFOX- 74m(L) x }‘ i
G JL(\:.V) . ; 7.74m (L) 1
i continues ‘ iron =S /‘ s 1 HL to 0.1mm (W) A\ 1.5m(L) x
+:55miL)x 0:44m(L) 2.242m(L) X Sl *continues* 0.2mm (W)
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11| SHEAR WALL - EXTERIOR - GRID 15 TO GRID 20
A.426 | REF: A.424 Scale: 1:50
Level 4 / Upper stand - Shear wall - Assessment
1 2 3 ° 4 5
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HC Horizontal crack

-—— Crack observed visible face
Int. Wall viewed from level 4

Ext. Wall viewed from upper stand

Elevation not visible - could not be inspected

VC Vertical Crack
HL Hairline crack - less than 0.1mm wide
AFL Above floor level
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2| DAMAGE SURVEY - SECTION ON GRID 20 -

A.430 | REF: A.100 Scale: 1:100
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Exposed aggregate, separation between column and wall
Poor quality concrete

Hole, historical pipe location

Pipe leaking down wall

Crack at CJ

Significant crack, visible outside

Cracks match up with exterior

Separation between column and wall
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CJ - Construction Joint

Crack observed visible face
Crack observed opposite face

Elevation not visible
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TIMBER JOIST AND
PURLIN LAYOUT. OTHER
BAYS LEFT BLANK FOR
CLARITY.
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UPPER STAND ROOF - APPROXIMATE LAYOUT
Seaer 1150 MEMBER SCHEDULE
LINE COLOUR| ELEMENT DESCRIPTION
STEEL TRUSS
STEEL END TRUSS
STEEL CROSS BRACING
— — — — | TIMBER CROSS BRACING
TIMBER JOIST AND PURLIN
== = — — | PERIMETER STEEL TRUSS
- 2 3 4 - 5
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F.1
TIMBER PURLIN END CONNECTION FAILED
A.441

F5 COLUMN COLLAR CONNECTION GRID 8, PAINT SPLIT

Ad4l WITH RUST

F.9
4{ BRACE CONNECTION TO TRUSS, LOOSE BOLT
A.441

F2 TIMBER BLOCKING SUPPORTING BRACE FALLEN ONTO F3 TIMBER BLOCKING SUPPORTING BRACE FALLEN ONTO F4 | COLUMN COLLAR CONNECTION GRID 2, PAINT SPLIT
Add1 NET Ad41 NET Add1 WITH RUST

- o — —_—— = _14

F.6 F.7 F.8
COLUMN COLLAR CONNECTION GRID 14, PAINT SPLIT COLUMN COLLAR CONNECTION GRID 20 RUST SIGNIFICANT RUSTING TO GRID 20 TO 21 CORNER
Ad4l WITH RUST Ad4l Ad4l TRUSS
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FOR DAMAGE ASSESSMENT OF SLAB AND CEILING SEE DRG-A-400 TO DRG-A-401

DAMAGE PHOTO KEYPLAN - GROUND LEVEL FOR DAMAGE ASSESSMENT OF FRAMES SEE DRG-A-420 TO DRG-A-422
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frame photo
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0.1 0.2 0.3 0.4
1.5mm WIDE CRACK DAMAGE TO FLOOR, 10mm WIDE ON SURFACE ONLY CRACK IN SLAB, UP TO 2mm WIDE MINOR CRACK IN SLAB
A-500 A-500 A-500 A-500

Key

SIMPSON

0.6 0.7 0.8
MINOR CRACK TO SURFACE COATING ONLY MINOR CRACK TO SURFACE COATING ONLY SIGNIFICANT CRACKS IN SLAB WHERE CARPET HAS CRACK UP TO 15mm PROJECT MANAGEMENT INITIALS
BEEN PULLED UP
A-500 A-500 A-500 A-500
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09 POORLY COMPACTED CONCRETE AROUND WINDOW 010 POORLY COMPACTED CONCRETE AROUND WINDOW 011 HISTORICAL HOLE IN TOP OF COLUMN BETWEEN GRID C 012 PIPE AT TOP OF COLUMN BETWEEN GRID B AND C, WITH
A-500 FRAME AT TOP OF GRID D COLUMN A-500 FRAME AT MID-HEIGHT OF GRID D COLUMN A-500 AND D A-500 WATER DAMAGE BELOW
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0.13 0.14 0.15 0.16
HORIZONTAL CRACK IN WALL BETWEEN GRID B AND C HORIZONTAL CRACK AT TOP OF WALL AT GRID B IN
500 500 CONSTRUCTION JOINT, BELOW CAST-IN STEEL BEAM. HORIZONTAL CRACK TO TOP OF WALL AT GRID A VIEW OF GRID 13 BETWEEN GRID C AND D CONSULTANT

A-500 A-500
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0.17 0.18 0.19
4{ CRACK TO THE PLASTER CRACKS IN DOOR FRAME BETWEEN GRID A AND B 4{ VERTICAL CRACK IN WALL BETWEEN GRID B AND C
A-500 A-500 A-500
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0.20 0.21 0.22 0.23
CRACK ABOVE DOOR ERAME AT GRID D VIEW OF TYPICAL GRID A BAY VIEW OF GRID 3 TO 9, LIMITED ACCESS DUE TO STORED 0.2mm VERTICAL CRACK BELOW WINDOW BETWEEN
A-500 A-500 A500| GOODS BLOCKING WALL As00| GRID2AND3

GROUND LEVEL - DAMAGE
ASSESSMENT - PHOTOS - SHEET 3
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024 HAIRLINE HORIZONTAL CRACK AT LOCATION OF 025 HAIRLINE HORIZONTAL CRACK NEAR TOP OF WINDOW 026 TYPICAL POORLY COMPACTED CONCRETE WITH 027 VERTICAL CRACKS BELOW WINDOW BETWEEN GRID 13
A-500 CONSTRUCTION JOINT ON GRID 3 A-500 AT GRID 3 A-500 EXPOSED AGGREGATE NEAR TOP OF COLUMNS A-500 AND 14

Key

_ -
028 | poORLY COMPACTED CONCRETE ON EDGE OF GRID 16 029 | |AIRLINE DIAGONAL CRACK FROM CORNER OF WINDOW 030 031
CRACK UP TO 2.5mm BELOW WINDOW ON GRID 20 DAMAGE AROUND PIPE CAST INTO COLUMN ON GRID 10
A500 | COLUMN 7500 | BETWEEN GRID 18 AND 19 500 500
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0.33 0.34 0.35| DAMAGE AROUND NAIL WHERE TIMBER PANELS
DAMAGE TO TOP OF GRID 12 COLUMN POORLY COMPACTED CONCRETE ON GRID 14 COLUMN TYPICAL BEAM AND COLUMN ON GRID C ARE CONNECTED TO THE COLUMNS, OCCURS FROM
A-500 A-500 A-500 A-500 | GRID 2 TO GRID 5
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036 TYPICAL CRACK NEAR TOP OF COLUMN, ON ALL FACES 037 SIGNIFICANT CRACK TO BEAM NEAR BEAM COLUMN 038 SEPARATION BETWEEN CONCRETE WALL AND 039 SEPARATION BETWEEN GRID 13 COLUMN AND GIB
A-500 OF COLUMN A-500 JOINT ON GRID 9 A-500 BEAM/COLUMNS BETWEEN GRID 12 AND 13 A-500 LINED WALL
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0.40 041 0.42 0.43
SSTULI\I/I’\:\IEOCI\TI(ASCRPI(I;NJ.C; TO GIB LINING AROUND BASE OF SEPARATION TO GIB LIING BETWEEN GRID 17 HAIRLINE CRACKING TO GIB LINING NEAR TOP OF COLUMN SEPARATION BETWEEN GRID 21 COLUMN AND WALL
A-500 A-500 | COLUMN AND WALL A-500 | ON GRID 18 A-500
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GROUND LEVEL - DAMAGE

047 ASSESSMENT - PHOTOS - SHEET 5

0.45 0.46 .
TYPICAL BEAM COLUMN JOINT ON GRID D POORLY COMPACTED CONCRETE AT TOP OF COLUMN, HORIZONTAL AND VERTICAL CRACK BELOW WINDOW CRACK IN CONSTRUCTION JOINT ON GRID 5 COLUMN
A-500 A-500

A-500 TYPICAL BETWEEN GRID 1 AND GRID 4 BETWEEN GRID 4 AND 5 A-500
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333 334 SEPARATION OF GIB FROM WINDOW FRAME BETWEEN 335 336
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FOR DAMAGE ASSESSMENT OF SLAB AND CEILING SEE DRG-A-408 TO DRG-A-409
FOR DAMAGE ASSESSMENT OF FRAMES SEE DRG-A-420 TO DRG-A-422
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HORIZONTAL CRACK ABOVE FIRST FLOOR WINDOWS SEPARATION BETWEEN GRID 10 COLUMN AND LIFT
A-550 A-550 SHAFT EXTENSION

ES4
DAMAGE TO RENDER AT BASE OF GRID 12 COLUMN
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ASSESSMENT - PHOTOS - SHEET 1

DAMAGED RENDER ABOVE SECOND FLOOR WINDOW
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Abbreviations Key

VC - Vertical crack
HC - Horizontal crack
WD - Water damage
CJ - Construction joint
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WEST RAMP DAMAGE ASSESSMENT - PLAN

(See A.150 For Location) Scale: 1:50
Legend

1. 0.9mm cracks to west face of column 11. Cracks at beam column joint
2. Rebar exposed at the top of column 12. Spalling at base of column
3. VC 0.4mm east face of column 13.  VC 1.2mm, evidence of seepage
4. VC 0.3mm south face of column 14. Crack through CJ
5. WD, signs of corrosion 15.  6mm crack filled with filler
6. Steel angle retrofit, crack through slab 16. Hollow sound
7. Cover falling off column 17. WD
8. HC at top of column 18. Crack through CJ, leaking
9. HC at beam column joint 19. Crack that is filled with filler PROJECT MANAGEMENT INITIALS
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STEPS - DAMAGE SURVEY

WEST RAMP DAMAGE ASSESSMENT - ELEVATION SHEET 1

(See A.150 For Location) Scale: 1:50
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This drawing is confidential and shall only be used for the purpose of this project. The signing of this title block confirms the design and drafting of this project have been prepared and checked in accordance with the AECOM quality assurance system to ISO 9001-2000.
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Abbreviations Key

VC - Vertical crack
HC - Horizontal crack
WD - Water damage
CJ - Construction joint

Legend

EAST RAMP DAMAGE ASSESSMENT - PLAN 1. Crack (0.5mm) whole way round column 11. HC all around the top, VC two faces
(See A.150 For Location) SRR 2. Crack to top of column on north face 12. Spalled concrete around hand rail

3. WD south face 13. WD with apparent leaking

4. WD and crack west face 14. Retrofit steel angles

5. Cracking to render 15. Crack outside of handrail (all around)

6. HC at beam column joint, WD 16. Hollow sound, slightly bowed

7. HC top of column, WD and VC base of column 17. Marking to underside of beam (WD)

8. Spalled concrete and exposed rebar 18. Crack through CJ

9. HC atjoint 19. Repaired cracks

10. HC top of column, significant VC, corner cracked and WD 20. 5mm cracks filled with mortar
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EAST RAMP DAMAGE ASSESSMENT - ELEVATION SHEET 2
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This drawing is confidential and shall only be used for the purpose of this project. The signing of this title block confirms the design and drafting of this project have been prepared and checked in accordance with the AECOM quality assurance system to ISO 9001-2000.
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DAMAGE PHOTO KEYPLAN - STAIRS ON WEST ELEVATION
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Introduction

The following section includes descriptions of the damage which was observed during the site investigation. It
covers typical damage only and does not describe every individual piece of damage. The damage can be divided
into 3 types; earthquake related damage, non-earthquake related damage and historical damage which may have
been exacerbated during earthquakes.

The damage is split into five types, this is related to how it was sustained and they are shown below:

A Most likely earthquake damage

B  Pre-existing damage but likely to have been exacerbated by the earthquakes
B* Possible pre-existing damage definitely exacerbated by the earthquakes

C  Not likely to be earthquake damage

D Cause indeterminate

Interior Frame

Ground Level
Grid A
The structure along grid A consists of a single storied reinforced concrete frame between grid 2 and grid 20.

Access to parts of this wall was restricted due to goods stored against the wall and not having access into some
of the rooms. Typical damage includes poorly compacted concrete at the top of the columns and 0.2mm vertical
cracks below the windows. Significant damage includes a crack up to 2.5mm under the window at grid 20.

Photo Sheet Descriptions Type of
Reference Number damage
0.21 A-502 View of typical grid A bay -
0.22 A-502 View of grid 3 to 9, limited access due to stored goods blocking
wall
0.23 A-502 0.2mm vertical crack below window between grid 2 and 3 B
0.24 A-503 Hairline horizontal crack at location of construction joint on grid 3 B
0.25 A-503 Hairline horizontal crack near top of window at grid 3 B
0.26 A-503 Typical poorly compacted concrete with exposed aggregate near C
top of columns
0.27 A-503 Vertical cracks below window between grid 13 and 14 B
0.28 A-503 Poorly compacted concrete on edge of grid 16 column C
0.29 A-503 Hairline diagonal crack from corner of window near grid 19 A
0.30 A-503 Crack up to 2.5mm below window on grid 20 A
Grid B

The structure along grid B consists of a single story of reinforced concrete columns between grid 2 and grid 20
with a steel double | beam above. This beam is supporting the lower stand.

Grid B columns are generally undamaged. There is some damage to the top of the columns where the concrete
has broken out at grid 10 and 12 and poor compaction of concrete on the column at grid 14.

Photo Sheet Descriptions Type of
Reference Number damage
0.31 A-503 Damage around pipe cast into column on grid 10 C
0.32 A-503 Damage to top of grid 12 column C
0.33 A-503 Poorly compacted concrete on grid 14 column C

Revision 0 — 14-Jul-2015
Prepared for — Canterbury Jockey Club — ABN: N/A




AECOM Damage Assessment Report B-4

DRAFT

Grid C

Grid C structure consists of a 4 storied reinforced concrete frame between grid 1 and grid 21. At level O Grid C is
a reinforced concrete frame with columns and a beam at ceiling level. There is a large C shaped column at grid
11.

Typical damage includes hairline cracks near the top of the columns at what looks to be a construction joint.
Timber panels have been nailed into the columns from grid 2 to grid 5 which has caused localised damage to the
concrete around the nails. There is a significant crack in the beam at the grid 9 beam column joint. There is a
separation between the columns and the GIB lined walls at grids 13, 17 and 21.

Photo Sheet Descriptions Type of
Reference Number P damage
0.34 A-503 Typical beam and column on grid C -
0.35 A-503 Damage around nail where timber panels are connected to the C
columns, occurs from grid 2 to grid 5
0.36 A-504 Crack near top of column, on all faces of column. Typical from grid | B
2 to grid 8.
0.37 A-504 Significant crack to beam near beam column joint on grid 9. A
0.38 A-504 Separation between concrete wall and beam/columns between grid
12 and 13
0.39 A-504 Separation between grid 13 column and GIB lined wall A
0.40 A-504 Hairline cracking to GIB lining around base of column on grid 15 A
0.41 A-504 Separation in GIB lining between grid 17 column and wall A
0.42 A-504 Hairline cracking to GIB lining near top of column on grid 18 A
0.43 A-504 Separation to GIB lining between grid 21 column and wall A
Grid C1

Along grid C1 at level O there is a brick infill wall between grid 9 and grid 10.

Photo Sheet
Reference Number

Descriptions

0.68 A-506 Diagonal step cracking in red brick infill panel A
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Grid D
Grid D structure consists of a four storied reinforced concrete frame between grid 1 and grid 21.

Access to the lower half of grid 6 to grid 9 restricted due to good stored in this area. Grid 1 to grid 9 was difficult to
assess for cracks because the paint was peeling off in this area. Typical damage includes poorly compacted
concrete near the tops of columns, some signs of moisture damage at the top of the columns, some cracking
below windows and a visible separation between GIB panels below windows on grids 13-20.

Photo Sheet Descrintions Type of
Reference Number P damage
0.44 A-504 Typical beam column joint on grid D -
0.45 A-504 Poorly compacted concrete at top of column, typical between grids 1 | C
and 4.
0.46 A-504 Horizontal and vertical crack below window between grid 4 and 5 B
0.47 A-504 Crack in construction joint on grid 5 column B
0.48 A-505 View of grid 6-9, restricted access to lower half of wall due to -
storage
0.49 A-505 Horizontal and vertical crack below window between grid 7 and 8 B
0.50 A-505 Significant crack below window between grid 8 and 9 B
0.51 Sign of moisture damage to top of column on grid 17, also occurs at | C
A-505 h
grid 20
0.52 A-505 Horizontal crack in wall on grid 17 in line with bottom of window A
0.53 Typical separation between plaster board panels, occurs from grid A
A-505 .
13 to grid 20
0.54 A-505 Cracks at top of grid 21 column A
Grid E

Grid E structure consists of a four storied reinforced concrete frame between grid 9 and grid 13.

Access to grids 9-11 was restricted due to the frame being covered. Grid 12 and 13 were accessible and a crack
to the beam between these grids was visible.

Photo Sheet Descriptions Type of
Reference Number damage
0.55 A-505 View of beam column joint at grid 13 -
0.56 A-505 Crack to beam between grid 12 and 13 B
Grid 1
Grid 1 structure consists of a four storied reinforced concrete frame between grid C and D.
Damage includes poorly compacted concrete around the window frames.
Ere]?é:)ence Ezfnett)er Descriptions gifneagfe
0.9 A-501 Poorly compacted concrete around window frame at top of grid D C
column
0.10 A-501 Poorly compacted concrete around window frame at mid-height of C
grid D column
0.11 A-501 Historical hole in top of column between grid C and D C
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Grid 2

Damage Assessment Report

B-6

Grid 2 structure consists of a shear wall from grid A to C, and a four storied reinforced concrete frame from grid C

to D.

Damage includes some cracks around the windows with a significant horizontal crack along the grid B column
continuing through the grid A column.

Photo Sheet Descriptions Type of
Reference Number P damage
0.12 A-501 Pipe at top of column between grid B and C, with water damage | C
below
0.13 A-502 Horizontal crack in wall between grid B and C B
0.14 A-502 Horizontal crack at top of wall at grid B in construction joint, below | A
cast-in steel beam
0.15 A-502 Horizontal crack to top of wall at grid A A
Grid 11

Along grid 11 there is a concrete wall from grid D to grid E. The wall panel has some cracks around the openings.

Photo Sheet Describfions Type of
Reference Number P damage
0.66 A-506 Diagonal crack on exterior face of concrete wall A

0.67 A-506 Vertical full height crack in concrete wall panel on interior face B*

Grid 13

Grid 13 has a GIB lined timber framed wall between grid B and grid D. There is a horizontal crack which runs from
grid C to grid D around 1m high which has been previously repaired.

Photo Sheet oo s Type of
Reference Number P damage
0.16 A-502 View of grid 13 between grid C and D -

0.17 A-502 Crack to plaster A

Grid 20

Grid 20 structure consists of a shear wall from grid A to C, and a four storied reinforced concrete frame from grid

CtoD.

There are minor cracks with evidence of moisture in the door frame between grid A and B and a vertical crack in

to the wall between grid B and C.

Photo Sheet Descriptions Type of
Reference Number P damage
0.18 A-502 Cracks in door frame between grid A and B B

0.19 A-502 Vertical crack in wall between grid B and C A

Grid 21

Grid 21 structure consists of a four storied reinforced concrete frame between grid C and D and a two storey
structure between grid B and C. There is a minor crack above door frame in the grid D column.

Photo

Sheet

Descriptions

Number
A-502

Reference

0.20 Crack above door frame at grid D A
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Grid C

Damage Assessment Report

Very little damage from grid 2 to 20. Refer to grid 1, 2, 20 and 21 for further damage.

B-7

Photo Sheet Descriptions

Reference Number P

1.26 A-513 Damage to surface between grid 1 column and concrete door frame C

Grid D

No damage.

Grid E

Vertical cracks below windows between grid E and lift shaft core, up to 0.2mm.

Photo Sheet o Type of

Reference Number Descriptions damage

1.27 A-513 Hairline vertical crack below window between grid 9 and 10 B

1.28 A-513 Vertical crack up to 0.2mm below window at grid 11 in lift shaft B
extension

1.29 A-513 Hairline vertical crack below window between grid 12 and 13 B

Grid 1

Damage includes diagonal cracks from bottom of windows in column at grid C and horizontal crack around grid C
column at mid-height.

Photo Sheet Degliliptions Type of
Reference Number damage
1.9 A-511 0.9mm vertical crack from bottom of window in grid C column B*
1.10 A-511 Hairline horizontal crack around grid C column at mid height A
111 A-511 0.3mm diagonal crack from bottom of window in grid C column A
Grid 2
Diagonal cracks from corners of the window.
;Z?et;)ence z:?r?kt)er Descriptions gi?neagfe
1.12 A-511 Diagonal crack from top corner of window in wall between grid B and | A
C
1.13 A-512 Crack from bottom corner of window in wall between grid B and C A
1.14 A-512 Crack from bottom corner of window in grid C column A
Grid 9
Crack in column above window frame at grid E. Significant crack between wall and column at grid D, 2-3mm wide
with spalling.
EZ?et?ence Z:?:kt)er Descriptions g;?neagfe
1.15 A-512 Crack between grid D column and wall 2-3mm wide with spalling up A
to 25mm on surface
1.16 A-512 Crack in grid E column above window frame A
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Grid 12

Crack in wall below beam.

Damage Assessment Report

B-8

Photo Sheet Descriptions

Reference Number P

1.17 A-512 Horizontal crack along wall below the beam above opening A
Grid 13

Damage is similar to that on grid 9. Crack in column above window frame at grid E. Significant crack between wall
and column at grid D 1.6mm plus spalling.

Photo Sheet Bescriptions Type of
Reference Number damage
1.18 A-512 1.6mm vertical crack between wall and column at grid D A

1.19 A-512 Spalling of crack between wall and column at grid D A

1.20 A-512 Crack in wall near grid E above corner of window A

Grid 20

Damage is similar to that on grid 2. Diagonal cracks from corners of window and crack through grid C column.

Photo Sheet Descriptions Type of
Reference Number P damage
1.21 A-512 Crack in grid C column 0.5m from top of column. Crack in wall near A

top of window frame.
1.22 A-512 Diagonal crack from bottom corner of window in grid C column A
1.23 A-512 Diagonal crack from top corner of window in wall between grid B and | A

C
Grid 21

Damage is similar to that on grid 1. There is a vertical crack from bottom corner of window in grid C column and
0.2mm horizontal crack through grid C column.

Photo Sheet Descriptions Type of
Reference Number P damage
1.24 A-512 Horizontal crack around grid C column 1m from floor. A
1.25 A-513 Crack in corner of grid C column below window B*
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Grid C

Damage Assessment Report

Hairline cracks in some columns. 0.3-0.4mm cracks in shear wall where the wall thickens on other side. Crack
between the wall and the beam between grid 19 and 20.

Photo Sheet Descriptions Type of

Reference Number P damage

2.21 A-522 Hairline crack around grid 6 column. (Grid 3, 14 and 15 columns B
similar)

2.22 A-522 Hairline crack continues around grid 6 column. (Grid 3, 14 and 15 B
columns similar)

2.23 A-522 Vertical crack in beam above grid 5 column A

2.24 A-522 0.3-0.4mm crack in shear wall at location where wall thickens, A
between grid 8-9 (grid 12-13 similar)

2.25 A-523 Crack in beam column joint at grid 16 A

2.26 A-523 Crack in beam column joint at grid 16 A

2.27 A-523 Multiple hairline horizontal cracks down side of column on grid 16 A
(grid 17 similar)

2.28 A-523 Crack between beam and wall between grid 19 and 20 A

2.29 A-523 Diagonal crack from corner of window in grid 20 column A

Grid D

Hairline cracks in some columns at bottom of window. Cracks up whole height of column 21. Evidence of moisture
below some windows, grid 19-21.

Photo Sheet Descriptions Type of
Reference Number P damage
2.30 A-523 Horizontal hairline crack in column at bottom of window at grid 14 A

(grid 8, 17 and 19 similar)
231 A-523 0.1-0.2mm wide vertical crack below window between grid 16 and A

17
2.32 A-523 Crazed cracks up whole height of column at grid 21 B
Grid E
Diagonal crack below window between grid 9 and 10. Cracks below window in lift shaft extension, on grid 10 and
11.
Photo Sheet o Type of
Reference Number Descriptions damage
2.33 A-523 Hairline diagonal crack below window between grid 9 and 10 with A

some moisture seepage
2.34 A-523 Hairline crack below window in lift shaft wall on grid 10 A
2.35 A-523 Hairline crack below window in lift shaft wall on grid 11 A

Revision 0 — 14-Jul-2015
Prepared for — Canterbury Jockey Club — ABN: N/A




AECOM

DRAFT

Grid 1

Damage Assessment Report

There is a crack on the central column which continues to the exterior of the column, and a 0.1mm diagonal crack

below window near grid D.

On the wall along grid 8 between grid C and grid D there are some vertical cracks above the doors and a

Photo Sheet Descriptions Type of

Reference Number P damage

2.8 A-521 Crack near top of window on column between grid C and grid D B

29 A-521 Crack near top of window on column between grid C and grid D A
continues to exterior

2.10 A-521 0.1mm diagonal crack from bottom of window at grid D A

Grid 8 and 9

horizontal crack where the wall meets the beam. At the edge of the grid D column there is a 2mm vertical crack
from the window frame to the floor. There is a significant crack on grid 9 between the windows in the middle of
grid D and grid E.

Damage is similar to that on grid 9.

Photo Sheet Descriptions Type of

Reference Number P damage

2.11 A-521 Cracks above door frame in wall along grid 8 between grid C and grid | A
D

2.12 A-521 Separation between wall and beam between grid C and grid D B

2.13 A-522 Vertical crack between grid D column and wall average 2mm, up to A
3.5mm

2.14 A-522 Significant horizontal crack with spalling on wall between windows A
between grid D and grid E

Grid 13

On the wall between grid C and grid D there are some vertical cracks above the doors and a horizontal crack
where the wall meets the beam. At the edge of the grid D column there is a 0.7mm vertical crack from the window
frame to the floor. There is a significant crack between the windows in the middle of grid D and grid E.

Photo Sheet Déscriptions Type of
Reference Number damage
2.15 A-522 Separation between grid D column and wall A

2.16 A-522 Crack in wall between grid C and grid D, between door frames A

2.17 A-522 Separation between wall and beam between grid C and grid D A

2.18 A-522 0.7mm vertical crack between grid D column and wall A

2.19 A-522 Crack between windows between grid D and grid E A

Grid 21

Hairline diagonal crack below window near grid C.

Photo
Reference

Sheet
Number

Descriptions

2.20

A-522

Hairline diagonal crack below window next to grid C column
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Level 3
Grid C

Typical damage includes hairline cracks in the columns and cracks in the shear wall ranging from hairline to
0.8mm wide.

Photo Sheet Descriptions Type of
Reference Number P damage
3.22 A-532 0.3mm diagonal crack from bottom of window at grid 2 column A
3.23 A-532 Hairline horizontal crack 2m up the grid 9 column A
3.24 A-532 Diagonal hairline crack in shear wall from corner or doorway at grid A
10
3.25 A-533 0.8mm diagonal crack on back of shear wall from corner of doorway | A
at grid 10
3.26 A-533 Horizontal hairline crack along shear wall from grid 10 to grid 12 A
3.27 A-533 Vertical crack in shear wall above door opening near grid 12 A
3.28 A-533 Horizontal crack around side and back of grid 13 column A

Grid D

Typical damage includes hairline horizontal cracks around the columns at the bottom of the windows and 300mm
above the bottom of the window. Some evidence of moisture on the columns and separation of the GIB wall from
some window frames.

Photo Sheet Descriptions Type of
Reference Number P damage
3.29 A-533 Horizontal hairline crack along grid 20 column at bottom of window A
(grid 1, 2, 3 and 21 similar)
3.30 A-533 Horizontal hairline crack along grid 4 column around 300mm above A
bottom of window (grids 1-9 and grids 14-19 similar)
3.31 A-533 Horizontal crack in wall below window between grid 2 and grid 3 A
3.32 A-533 Separation of GIB from window frame and horizontal crack up to A
0.8mm in grid 6 column
3.33 A-533 Separation between column and service shaft at grid 13
3.34 A-533 Separation of GIB from window frame between grid 15 and 16. Grid B
14 to 15 similar. These window frames differ from others along this
wall
3.35 A-533 Vertical hairline crack below window between grid 17 and 18 A
3.36 A-533 Evidence of moisture on grid 20 column. Similar at grid 3 and 5. A
3.37 A-534 Vertical crack above window between grid 20 and grid 21 A
3.38 A-534 0.3mm horizontal crack in grid 21 column from corner of window A

Revision 0 — 14-Jul-2015
Prepared for — Canterbury Jockey Club — ABN: N/A




AECOM

DRAFT

Damage Assessment Report B-12

Grid E

Some horizontal hairline cracks to columns at bottom of windows. Significant cracks where lift shaft extension
connects to grid E roof beam.

Photo Sheet Descriptions Type of
Reference Number P damage
3.39 A-534 Crack on underside of beams between grid E beam and beam for the | A
lift shaft extension, near grid 11
3.40 A-534 Crack on underside of beams between grid E beam and beam for the | A
lift shaft extension, near grid 10
3.41 A-534 Crack on underside of beams between grid E beam and beam for the | A
lift shaft extension, near grid 11
3.42 A-534 Horizontal hairline crack on grid 12 column at bottom of window A
Grid 1

Some hairline cracks in columns near bottom of window. Vertical cracks below windows one is up to 3mm with

15mm spalling.

Photo Sheet Descriptions Type of
Reference Number P damage
3.15 A-532 Vertical crack below window up to 0.4mm near grid C A
3.16 A-532 3mm vertical crack below window near grid D, crack has spalled up A

to 15mm
Grid 9

Hairline cracks in columns near bottom of window.

Photo
Reference

Sheet
Number

Descriptions

3.17

A-532

Horizontal hairline crack in grid D column at bottom of window

Grid 13

Hairline cracks in columns near bottom of window, top of window and in wall below window.

Photo

Sheet

Descriptions

Reference Number damage
3.18 A-532 Hairline crack from corner of window in grid D column A
3.19 A-532 Hairline crack in wall below window between grid D and E A
3.20 A-532 Hairline crack around 300mm above bottom window in grid E column | A
3.21 A-532 Hairline crack near top of window in grid E column A
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Floor Slab

Ground Level

Majority of the floor slab on level 0 is exposed concrete with a thin screed coating, however due to some rooms
being used for storage the slab was not always visible. A section of the carpet in the bar area was lifted and major
cracks up to 15mm wide were observed. Various cracks were observed in the other areas to the coating on the
slab including a crack on grid 5 which is up to 210mm wide on the surface only.

Photo Sheet Bescriptions Type of
Reference Number damage
0.1 A-501 1.5mm wide crack C

0.2 A-501 Damage to floor, up to 10mm wide on surface only C

0.3 A-501 Crack in slab, up to 2mm wide C

0.4 A-501 Minor crack in slab C

0.5 A-501 Minor crack to surface coating only C

0.6 A-501 Minor crack to surface coating only C

0.7 A-501 Significant cracks in slab where carpet has been pulled up B

0.8 A-501 Crack up to 15mm B
Level 1

The whole of level 1 is carpeted; however in the area from grid C to grid D, between grids 18 and 19 the carpet
was lifted to expose the floor slab. The top of the concrete slab between grid C and grid D has a thin screed
coating. The remaining section is exposed concrete. Historical cracks above each beam were observed to the
coating, up to 5mm wide on the surface. On the exposed concrete area, major cracks were observed along grid C
up to 10mm wide with 5Smm vertical displacement.

Photo Sheet Descriptions Type of

Reference Number P damage

11 A-511 View of exposed slab -

1.2 A-511 Location of crack between grid C columns B*

1.3 A-511 Crack between grid C columns up to 10mm wide with 5mm vertical | B*
displacement

1.4 A-511 Spalling of crack between grid C columns B*

15 A-511 Crack up to 1mm perpendicular to the cracks between grid C | B*
columns

1.6 A-511 Typical crack over the centre of beams running between grid C and | B*
grid D

1.7 A-511 Cracks are up to 5mm on the surface B*

1.8 A-511 Crazed crack pattern on slab between grid 4 and 5 C
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Level 2

Most of the level 2 slab from grid 1 to grid 13 has been finished with a thin screed coating. Between grids 13 to 21
the slab has been carpeted. From grid 1 to grid 13 there are cracks up to 1.6mm directly above every beam,
running from grid C to grid D. Between grid 1 and grid 2 there are some diagonal cracks on the corner of the
building, around 0.2mm wide. In the stair area there are multiple cracks both above the beams and also between
beams. The carpet was lifted from grid D to C1 between grid 19 and 20. In this area there are cracks up to 0.8mm
wide which have been partially filled in.

Photo Sheet Descriptions Type of
Reference Number damage
21 A-521 Typical crack above beam on grid 7, up to 1.6mm, typical for grids 2- | B
12
2.2 A-521 Crack above beam on grid 9, up to 10mm B
2.3 A-521 Crack running diagonally across slab, up to 10mm B
2.4 A-521 Crack above beam at construction joint up to 2.5mm B
25 A-521 Cracking to slab up to 5mm B
2.6 A-521 Crack at top of stairs up to 1.6mm B
2.7 A-521 Partially filled cracks on slab, up to 0.8mm B

Level 3

Level 3 is mainly carpeted apart from areas near stairs to level 2 and stairs to the top stand. These areas have a
thin screed coating on the floor slab. The carpet was lifted in five areas and the floor slab in each of these areas
also had a coating on the concrete. In the stair areas there are multiple cracks in the coating, up to 10mm wide on
the surface. The carpet was removed between grid 1 and 2 which revealed cracks up to 2mm in the corner of the
building and up to 1.8mm along grid lines 1 and 2 above the beams. Carpet was also lifted along grid 6, exposing
cracks up to 5mm which have been previously repaired. Between grid 20 and grid 21 the carpet was lifted and
cracks up to 0.6mm were observed at the corner of the building. Cracks up to 0.9mm were observed along grid
20. Areas of carpet were also removed around the service shafts on grid D at grid 9 and grid 13. Multiple cracks
up to 5mm wide were observed in this area, some of which have been previously repaired or partially repaired.

Photo Sheet Descriflions Type of
Reference Number damage
3.1 A-531 Diagonal cracks at corner of building up to 3mm B
3.2 A-531 Crack up to 0.8mm along grid 1 B
3.3 A-531 Crack along grid 2 up to 1.8mm wide B
3.4 A-531 Diagonal crack in corner up to 1.2mm B
3.5 A-531 Crack above grid 6 beam which has been partially repaired B
3.6 A-531 Crack above grid 6 beam is up to 5mm wide B
3.7 A-531 Crack in coating, spalling up to 10mm wide at surface B
3.8 A-531 Crack in coating along top of stairs spalling up to 10mm wide at | B
surface
3.9 A-531 Crack up to 5mm which has previously been partially repaired B
3.10 A-531 Crack up to 2mm which has been previously repaired B
3.11 A-531 Crack in coating, spalling up to 10mm wide at surface B
3.12 A-531 Crack in coating up to 3mm wide B
3.13 A-532 Crack along grid 20 up to 0.9mm wide B
3.14 A-532 Cracks in corner up to 0.6mm B
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Level 4

The level 4 floor slab was exposed apart from areas with tanks and other plant. Cracks up to 1.4mm were
observed at every gridline above the beams, mainly between the steel columns.

Photo Sheet Descriptions Type of
Reference Number P damage
4.1 A-541 Typical crack near gridline between columns B
4.2 A-541 Crack through drainage channel, up to 1.4mm B
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Ceiling and Beams

Level O

In the workshop area of level 0 the slab soffits and beams are exposed but painted. In the bar area the beams are
lined with plasterboard and the ceiling is coated in asbestos. From grid 1 to 4 there are cracks in the corners of
the bays on grid D. The beams on grid 4 to 6 have cracks underneath and up the sides. There are multiple
locations where there is a void for services through the ceiling and the concrete around this has spalled, exposing
the reinforcement on the underside of the slab. There is also damage where holes have been drilled into the
beams and ceiling. There is little visible damage in the bar area apart from cracks in the casing at the beam
column joints, and the casing around the beams is bowing outwards in some locations.

Photo Sheet Descriotions Type of
 Reference  Numper _ ~c>-°*°™® damage_
0.57 A-505 Vertical crack around beam on grid 4 (grid 5 and 6 similar) B
0.58 A-505 Poorly compacted concrete along beam at grid 6 (grid 8 similar) A
0.59 A-505 Exposed slab bottom reinforcement, in the bay between grid 8 and | B
grid 9
0.60 A-506 Void on ceiling exposing the reinforcing at grid 10 B
0.61 A-506 Pipe through ceiling with spalling which has exposed reinforcing B
0.62 A-506 Significant cracks in the ceiling near grid 12/D B
0.63 A-506 Corner of beam on grid 10 has broken out in two locations between | C
grid D and grid E
0.64 A-506 Crack in casing at beam column joint at grid 17 (grid 13, 16 and 19 | A
similar)
0.65 A-506 Typical beam with casing bowing outwards C

Level 1

Level 1 has exposed, painted beams and the slab soffit is coated in asbestos apart from in the lift/stair area where
the slab soffit and beams have been plastered. There is moisture damage to the ceiling around all beam column
joints on grid D. It is unclear where this moisture has come from. There are a number of beams which have cracks
on the bottom and sides.

Photo Sheet Descriptions Type of
Reference Number P damage
1.30 A-513 Example of a typical vertical crack on the bottom and sides of beams | A
131 A-513 Typical moisture damage to ceiling at beam column joints along grid | D

D
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Level 2

Grid 1 to grid 8 has exposed beams and slab soffits which have been painted. In the remaining area the beams
and slab soffits have been covered with plaster. Majority of beams have multiple (up to 10) cracks along their
length which are on the bottom of the beams and some continue up the sides of the beams. At grid 1 and grid 21
there are cracks in the corner of the slab. The beams supporting the stairs have cracks similar to those on the
floor beams.

Photo Sheet Bescriptions Type of
Reference Number damage
2.36 A-523 Typical cracks along length of beam A

2.37 A-524 Typical crack in plaster finish to beam A

2.38 A-524 Typical crack in exposed beam A

2.39 A-524 Crack in corner of slab soffit at grid 1/C A

2.40 A-524 Crack in corner of slab soffit at grid 1/D A

241 A-524 Crack from corner of slab soffit at grid 7/C A

2.42 A-524 Crack on beam under stairs A

2.43 A-524 Plaster breaking off beam underneath stairs D

2.44 A-524 Separation between column and ceiling at stairs A

2.45 A-524 Separation between ceiling and stairs A

2.46 A-524 Cracking to plaster in corner of slab soffit at grid 21/D A
Level 3

Level 3 slab soffit and beams are covered in an asbestos coating apart from grid 9 to grid 13 which is covered
with plaster. No cracks were visible on this level however there are multiple locations with moisture damage to the
beams and ceiling particularly between grid 10 and grid 12.

Photo Sheet Descriptions Type of
Reference Number damage
3.43 A-534 Heater inadequately connected to ceiling — hazard C
3.44 A-534 Moisture damage to beam and ceiling at grid 7 D
3.45 A-534 Damage to grid 9 beam D
3.46 A-534 Moisture damage to ceiling and beam on grid 11 D
3.47 A-534 Moisture damage to beam and ceiling at grid 15 D
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Exterior

South Elevation
Grid E

The grid E south elevation is four stories high from grid 9 to grid 13. Grid 10 to grid 11 contains the lift shaft. There
is some spalling to the base of the columns, some of which have been repaired. There is some horizontal
cracking to the walls and columns as well as spalling above the second floor windows.

Photo Sheet Descriptions Type of
Reference Number damage
ES1 A-550 Horizontal crack above first floor windows A

ES2 A-550 Separation between grid 10 column and lift shaft extension A

ES3 A-550 Damaged render above second floor window exposing reinforcement | B

ES4 A-550 Damage to render at base of grid 12 column C

Grid D

The grid D south elevation is four stories high from grid 1 to grid 9 and from grid 13 to grid 21. Typical damage
includes horizontal cracks on the columns, some minor cracking and spalling to the render and some vertical
cracks below windows. There are horizontal cracks from grid 13 to grid 21 above the ground floor windows and
also the first floor windows.

Photo Sheet Descriptions Type of

Reference Number P damage

ES5 A-551 Typical crazed cracking to render C

ES6 A-551 Typical horizontal crack below window B

ES7 A-551 Typical vertical crack below window on ground floor A

ES8 A-551 Typical horizontal crack above window and horizontal crack around | B*
column

ES9 A-551 Vertical crack up to 0.3mm from corner of window on ground floor at | A
grid 4 column

ES10 A-551 Render has broken off above door opening between grid 5 and 6 B

ES11 A-551 Spalling near top of grid 3 column exposing reinforcing B

ES12 A-551 Spalling on side of grid 3 column exposing reinforcing B

ES13 A-551 Crack exposing reinforcing below second floor window at grid 7 B

ES14 A-551 Exposed reinforcing above second floor window in grid 8 B
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North Elevation
Grid A

The north elevation on grid A is one storey high and runs below the lower grandstand. Parts of the elevation
aren’t visible due to the grandstand stairs and the small timber buildings in front. Typical damage includes
segregated concrete on most columns, vertical cracks up to 1.8mm in some walls below the windows and
horizontal cracks in the construction joints on some columns.

Photo Sheet Descriptions Type of

Reference Number P damage

EN1 A-553 Area of segregated concrete at base of column and wall C

EN2 A-553 Area of segregated concrete on column face and sides C

EN3 A-553 Spalling to corners of columns C

EN4 A-553 Vertical crack below window A

ENS5 A-553 Crack from corner of window A

ENG6 A-553 Minor horizontal crack at location of construction joint B

EN7 A-553 Concrete spalling with protruding steel bar at corner of grid 10 | A
column

EN8 A-553 Significant horizontal crack along top of wall around 10mm wide, at | B
location where stairs to stands have been cast into the wall

EN9 A-553 Significant horizontal crack and minor vertical crack above window | B
between grid 10 and 11, at location where stairs to stands have been
cast into the wall

EN10 A-553 Vertical crack up to 0.4mm on side of column at grid 11 C

EN11 A-553 Horizontal crack at top of grid 20 column

East Elevation
Grid 13

The grid 13 east elevation is four stories high from grid D to grid E. There are some hairline cracks on the grid E
column. The grid D column has a visible separation between the column and the infill walls. There is a vertical
crack along the wall below the third floor window which runs from grid D to grid E. There is also some cracking
around where the stairs handrail is cast into the wall at the first floor.

Photo Sheet Descriptions Type of
Reference Number damage
EE1l A-555 Typical crack between grid D column and concrete infill wall B*
EE2 A-555 Hairline crack to grid E column at ground level A
EE3 A-555 Horizontal and diagonal cracks between central column and third | A
floor wall
EE4 A-555 Horizontal crack along wall on the third floor A
EE5 A-555 Cracking around cast-in handrail at the first floor B*
EE6 A-555 Damage to lift shaft at connection to main building A
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Grid 20

The grid 20 elevation is one story high from grid A to grid C with a concrete wall above which is the side of the
lower stand. There is a significant crack (also on the interior wall) from grid A to grid B. There are some hairline
cracks and damage to the render on the grid A column.

Photo Sheet Descriptions Type of
Reference Number P damage
EE7 A-555 Cracks and damage to render on the grid C column A
EES8 A-555 Damaged concrete around door with reinforcing exposed (wall | C
appears to have been cut to form door)
EE9 A-555 Damaged concrete on other side of door, reinforcing is also exposed | C
(wall appears to have been cut to form door)
EE10 A-555 Significant horizontal crack along wall B*
EE11 A-555 Continuation of crack shown in EE10 with some concrete breaking | B*
out
EE12 A-555 Continuation of crack shown in EE11 through grid A column B*
EE13 A-556 Cracking to wall above grid A column B*

Grid 21

Grid 21 is four stories from grid C to grid D and two stories from grid C to midway between grid C and grid B.
There are visible cracks in the walls below the windows and some horizontal cracks around the grid C column.

Photo Sheet Descriptions Type of
Reference Number damage
EE14 A-556 Cracks below window between grid C and grid D B*
EE15 A-556 Render has broken off behind sign B*
EE16 A-556 Evidence of rust below the third floor window C
EE17 A-556 0.2mm crack in grid C column A
EE18 A-556 Horizontal crack in wall and column between grid B and C A
EE19 A-556 Horizontal crack in column between grid B and C A

West Elevation
Grid 1

The grid 1 west elevation is four stories high from grid C to grid D and two stories high from grid C to midway
between grid C and grid B. There are multiple horizontal cracks around the grid C column and the column
between grid C and grid D. There is some separation between the walls and the columns. There is a continuous
horizontal crack from grid C to grid D above the first floor window and some vertical cracks below the windows.

Photo Sheet Descriptions Type of
Reference Number damage
EW1 A-558 Significant crack above first floor window between grid Cand gridD | A
EW2 A-558 1.0mm vertical crack below ground floor window A
EW3 A-558 0.2mm horizontal crack near base of column on grid C1 A
EW4 A-558 Horizontal crack on grid C1 column above second floor windows A
EW5 A-558 0.2mm horizontal cracks near base of grid C column A
EW6 A-558 Separation between walls and columns A
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Grid 2

The grid 2 elevation is one story high from grid A to grid C with a concrete wall above which is the side of the
lower stand. There is a significant crack which starts as hairline at grid C and gets larger at grid A. There are
some cracks below the ground floor windows.

Photo Sheet Bescriptions Type of
Reference Number damage
EW7 A-558 Diagonal crack below window on column between grid B and grid C A
EWS8 A-558 Diagonal crack below window on column between grid B and grid C A
EW9 A-558 Horizontal crack below window B*
EW10 A-558 1.0mm vertical crack below window A
EW11 A-558 Vertical crack above ground floor window between grid A and grid B A
EW12 A-558 Horizontal crack in concrete wall of lower stand B*
EW13 A-559 Horizontal crack near ceiling level of ground floor, on column | B*
between grid B and grid C
EW14 A-559 Horizontal crack near ceiling level of ground floor on column at grid B | B*
EW15 A-559 Horizontal crack becomes wider towards grid A B*
EW16 A-559 Horizontal crack and damaged column B*
EW17 A-559 Horizontal crack at grid A column with spalling and evidence of rust B*

Grid 9

Grid 9 is four stories high from grid D to grid E. There are some horizontal cracks on the grid E column and on the
wall below the third floor window. There are some cracks where the stairs connect to the wall and also a
separation between the grid D column and the infill walls.

Photo Sheet Descriptions Type of
Reference Number P damage
EwW18 A-559 Crack in lift shaft near floor level of first floor B*
EW19 A-559 Separation between grid D column and infill wall A
EW20 A-559 Horizontal crack around grid E column A
Ew?21 A-559 Cracking to grid E column near where stairs connect at second floor | A
up to 0.5mm
EW22 A-559 Vertical cracking to central column and separation between the | A
column and the wall between the second and the third floor
EW23 A-559 Render breaking off above second floor window B*
EW24 A-559 Cracking to the soffit at grid D A
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Ramps and Stairs

Stairs along South Elevation — Western

These stairs connect the ground level to the building at first floor. Below the stairs there is an enclosed area with
block walls and weatherboard walls. There are two columns at mid-flight. There are cracks on the stringers up to
20mm wide. There is a 0.4mm vertical crack on one of the columns and some spalling at the bottom of the stairs.

Photo Sheet Descriptions Type of
Reference Number damage
S1 A-815 Cracks at the top of a column up to 0.4mm A

S2 A-815 Crack up to 20mm along the side of a stringer B*

S3 A-815 Crack up to 5mm along the side of a stringer B*

S4 A-815 Damage to the surface of the concrete at base of the stringer C

S5 A-815 Hairline crack where the stairs connect to the building B*

S6 A-815 Crack up to 1.6mm in the slab at the top of the stairs B*

Stairs along South Elevation — Eastern

These stairs are similar to the western stairs, connecting the ground level to the building at first floor. There is
some damage to the column and minor damage at the bottom of the stairs where the handrail is cast-in.

Photo Sheet Descriptions Type of
Reference Number P damage
S7 A-815 Hairline horizontal crack at top of column and spalling damage along | B

height
S8 A-815 Cracking around where handrail is cast into the concrete B
S9 A-815 Separation between underside of stairs and the main building B*
S10 A-815 Cracking in the corner where the stairs connect to the main building B*

Stairs on West Elevation (Grid 1)

These stairs start on the slab in front of the stands, and connect to the building at first floor between grid 1 and
grid 2. The bottom of the stairs is supported by a retaining wall which continues along the entire length of the
building. These stairs are significantly damaged including cracks up to 4mm along the stringers, 4mm cracks on
the underside of the stairs, multiple cracks on the walls under the stairs up to 3.5mm and some spalling which
exposes reinforcement.

Photo Sheet Descriptions Type of

Reference Number P damage

S11 A-817 Significant cracks on the side of the stairs up to 3.5mm with render | B*
spalling off

S12 A-817 Crack up to 4mm along the stringer B*

S13 A-817 Horizontal crack up to 0.5mm on wall below stairs B*

S14 A-817 Vertical cracks up to 0.8mm wide on the underside of the stairs and | B*
down the wall below the stairs

S15 A-817 Crack on underside of stairs up to 4mm wide B*

S16 A-817 Crack on underside of stairs up to 4mm wide B*

S17 A-817 Crack on underside of stairs up to 4mm wide with localised spalling | B*
to render

S18 A-817 Cracks up to 15mm at top of wall where stairs begin B*

S19 A-817 Cracks along stringer as well as poorly compacted concrete B*
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Stairs on East Elevation (Grid 21)

These stairs start on the slab in front of the stands, and connect to the building at first floor between grid 20 and
grid 21. These stairs are also significantly damaged with extensive cracking along the stringers, which is visible on
both the outside and inside faces. There is a crack up to 20mm wide with spalling on the slab near the bottom of
the stairs with evidence of settlement to the stair side, this crack continues vertically down the wall, up to 10mm
wide. There is a horizontal crack up to 3mm wide on the east face of the wall below the stairs which continues
around the retaining wall under the stairs.

Photo Sheet Descriptions Type of
Reference Number P damage
S20 A-819 Significant crack along stringer and another significant crack across | B
landing slab at bottom of stairs
S21 A-819 Significant crack along stringer shown in photo S20 is also visible on | B*
outside of stairs
S22 A-819 Significant crack in landing slab at bottom of stairs shown in photo | B*
S20 has evidence of settlement to the stair side
S23 A-819 Significant crack in landing slab at bottom of stairs shown in photo | B*
S22 continues into wall
S24 A-819 Significant crack in wall with spalling up to 10mm wide B*
S25 A-819 Horizontal crack along wall at the bottom of the stairs 3mm wide B*
S26 A-819 Horizontal crack in wall continues to the wall beneath the stairs B*
S27 A-819 Horizontal crack in wall continues to the wall beneath the stairs B*

Western Ramp

The western ramp has multiple cracks across the width of the ramp, most of which are visible on the top and the
bottom of the ramp. There are some vertical cracks in the columns, spalling to the columns exposing the
reinforcement and horizontal cracks at the top of some columns. There are two steel angles which have been
added to the underside of the platform where it joins to the ramp and to the stairs. Beneath these angles there is a
significant crack which spans the length of the platform. On the underside of the platform there is another
significant crack running the width of the platform between the ramp and the stairs.

Wvﬁw
Reference Number damage
R1 A-811 Typical cracks on underside of ramp B
R2 A-811 Typical construction joint on top side of ramp B
R3 A-811 Spalling exposing the reinforcing B
R4 A-811 Spalling exposing reinforcing on the corner of column B
R5 A-811 Vertical crack down column and horizontal crack at joint B
R6 A-811 Vertical crack down column up to 1.2mm B
R7 A-811 Significant crack between beam and slab, beneath steel angle B
R8 A-811 Crack continues to other side of platform B
R9 A-811 Horizontal cracks around columns B
R10 A-811 Significant crack through platform B
R11 A-811 Corner breaking off column exposing reinforcing B
R12 A-811 Crack through beam column joint where stairs connect to platform B
R13 A-812 Corner spalling off column B
R14 A-812 Horizontal crack at top of column B*
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Photo Sheet o Type of

Reference Number Descriptions damage

R15 A-812 Cracking through landing slab between stairs and ramp B*

R16 A-812 Multiple cracks to beams and columns where ramps connects to | B*
landing

R17 A-812 Crack in slab where the ramp connects to the building B*

Eastern Ramp

The eastern ramp has damage similar to the western ramp with multiple cracks running transversely across the
width, most of which are visible on the top and the bottom of the ramp. There is a column which has had the
corner broken off, exposing the reinforcement and some horizontal crack at the tops of the columns. There is
significant cracking to the upstand where the stairs are joined to the ramps as well as broken out concrete around
where the handrail has been cast-in to the concrete. As on the western ramp there have been steel angles bolted
to the underside of the platform, and a crack beneath these. This crack continues to a vertical crack on the side of
the beam, where the ramp joins the platform. There is another significant crack running the width of the platform

Photo Sheet Descriptions Type of

Reference Number P damage

R18 A-812 Typical cracks to underside of ramp B

R19 A-812 Typical construction joint on top side of ramp B

R20 A-812 Crack/joint alongside the handrail on top of stair stringer B

R21 A-812 Multiple cracks to landing and stairs B

R22 A-812 Corner spalled off column exposing reinforcing B

R23 A-812 Crack at top of column A

R24 A-812 Multiple cracks at top of column A

R25 A-813 Cracking to the beam and landing slab between the stairs and ramp, | B
concrete broken out around handrail

R26 A-813 Crack between slab and beam under landing slab. Steel angles | B
have been fitted to support slab

R27 A-813 Crack shown in photo R26 continues through beam to top of | A
column. Vertical crack through beam where ramp and landing
intersect

R28 A-813 Crack on underside of landing slab B

R29 A-813 Cracks to beam and column A

R30 A-813 Crack between beam and column A

R31 A-813 Significant vertical crack near top of column A
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Slab and stairs in front of stand

The slab and stairs in front of the stand are ground bearing and the southern edge is supported by a retaining
wall. There is a central crack which runs the whole length of the slab and multiple cracks running transversely
across the width of the slab, some of which continue through the steps and the retaining wall. The cracks range
from hairline to 30mm wide and some of the cracks have previously been filled with sealant.

Photo Sheet Bescriptions Type of
Reference Number damage
EXT.1 A-712 Crack along entire length of slab B
EXT.2 A-712 Damage to top of retaining wall around cast-in handrail B
EXT.3 A-712 Cracks through steps, occurs throughout B
EXT.4 A-712 Separation between slab and first step up to 25mm B
EXT.5 A-712 Spalling damage to top of step C
EXT.6 A-712 Crack in slab which continues through retaining wall B
EXT.7 A-712 Typical crack near joint B
EXT.8 A-712 Crack in slab and retaining wall B
EXT.9 A-712 Crack through slab and steps B
EXT.10 A-712 Crack in slab from corner of retaining wall B
EXT.11 A-712 Crack along lower step D
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Retaining Wall

The retaining wall in front of the stands has been cast in two sections with the non-retaining top section being
approximately 600mm deep. The top section has separated from the bottom section. There are a number of areas
of poor quality concrete with timber and large pieces of demolition waste in the concrete. The typical cracking is
vertical cracks in either the top or bottom section. The wall has bowed at mid height towards the stand.

Photo Sheet Descriptions Type of

Reference Number P damage

RW.1 A-711 View of return of retaining wall at eastern end, joint is up to 10mm B

RW.2 A-711 View of return of retaining wall at western end, joint is 0.6mm B

RW.3 A-711 Typical area with poorly compacted concrete C

RW.4 A-711 Typical crack from top of wall to joint, cracks range from 0.2mm to | B
5mm

RW.5 A-711 Significant cracks up to 10mm and damage to render B

RW.6 A-711 Significant cracks below stairs up to 3mm B

RW.7 A-711 Crack in corner of retaining wall, 2mm wide B

RW.8 A-711 Vertical crack from top of wall to joint and a horizontal crack running | B
through

RW.9 A-711 Cracks up to 2.5mm which have previously been repaired but have | B
reappeared

RW.10 A-711 1.8m long vertical crack, up to 5mm wide, starting from the bottom | B
of the wall

RW.11 A-711 Severe concrete spalling C

RW.12 A-711 Approximately 600mm long vertical crack, starting from the top of
the wall, up to 3mm wide

RW.13 A-712 Significant horizontal crack at joint and exposed reinforcement at | D
approximately 600mm from the top of the wall
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Shear Walls

Level 2

This shear wall element runs along grid C from grid 8 to grid 14 between level 2 and level 3. There are columns at
each grid line and door openings within the panels between grid 8 and 9 and between grid 13 and 14. There are a
number of horizontal cracks to the columns at various heights. The panels have horizontal cracks at mid height
and have separated from the columns.

Photo Sheet Descriptions Type of
Reference Number damage
2.47 A-524 Cracking to column at grid 9 A

2.48 A-524 Cracking to column at grid 13 and adjacent shear walll A

2.49 A-525 Cracking to top of column at grid 13 A

2.50 A-525 Concrete segregation at the bottom of shear wall C

251 A-525 Vertical 3.5mm wide crack to shear wall A
Level 3

This shear wall element runs along grid C from grid 2 to grid 20. From grid 9 to grid 13 the wall is full height from
level 3 to level 4. Openings have been made in the wall from grid 2 to grid 9 and grid 13 to grid 20, leaving
columns on each grid line and beams of varying depths. There is a horizontal crack near the top of the wall which
runs the entire length through a pour line. Around mid-height of the panels is a horizontal crack that runs from the
corners of the larger voids, up to 2.5mm wide. The trusses that extend over the grandstand are cast into the
columns. There are vertical cracks running from the bottom of the cast beam run to the edges of the column.
Where the shear wall has had voids broken out a top beam has been cast to create a square surface. The
concrete quality and joining to the shear wall is of poor quality and proper bond is not achieved. Between grid 12
and 13 there is water ingress coming through the cracks.

Photo Sheet DesSibtiond Type of

Reference Number P damage

3.48 A-534 Horizontal cracks to shear wall. Upper crack is through pour line. | B
Lower crack is 0.2 to 0.5mm wide

3.49 A-535 Multiple cracks to shear wall. Upper crack is through pour line. | B
Vertical crack under truss is 1.2mm wide. Poor quality concrete in
beam at bottom. Middle horizontal crack is 1.8 to 2mm wide

3.50 A-535 Upper crack is through pour line. Poor quality concrete at bottom. | B
Middle horizontal crack 0.8 to 1.6mm wide

351 A-535 Poor quality concrete on grid 4 with 2mm wide horizontal crack B

3.52 A-535 Poor quality concrete between two voids B

3.53 A-535 Water ingress damage at grid 13 through cracking at top D

3.54 A-535 Full height vertical crack up to 15mm wide A
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Level 4

This shear wall element runs along grid C from grid 2 to grid 20 between level 3 and the roof trusses. There is a
door opening between grid 12 and grid 13 and there are buttress walls at each end. The shear wall has
undergone significant out of plane loading and has vertical and horizontal cracks. On the external face of the
shear wall a hairline horizontal crack runs the entire length of the wall. At the steel column locations the shear wall
has cracked vertically, these vary between full height or mid height cracks. Near grid 6 there is a significant
vertical crack that continues down to the shear walls on the levels below. On the inside there is a hairline
horizontal crack running nearly the full length of the wall. Above this a horizontal crack that follows a pour line
along the wall. The central concrete column which acts as ventilation column has multiple significant horizontal
cracks and has separated from the shear wall. The two end buttress shear walls have poor concrete that has
spalled badly.

Photo Sheet Descriptions Type of
Reference Number P damage
4.1 A-541 Typical crack near grid line between steel columns B
4.2 A-541 Crack through drainage channel, up to 1.4mm B
4.3 A-541 Concrete column has separated from the shear wall. The column has | B*
multiple horizontal cracks showing it has been bent in flexure
4.4 A-541 Crack running from the steel column vertically
4.5 A-541 Poor quality concrete over hanging the floor slab C
4.6 A-541 Vertical cracks near the connection between shear wall and buttress.
Poor concrete around the connection
4.7 A-541 Vertical crack on the external face of the shear wall at grid 6, running | A
parallel to the steel column on internal face
4.8 A-541 Vertical crack on the external face of the shear wall running parallel | A
to the steel column on internal face
4.9 A-541 Vertical crack on the external face of the shear wall running parallel | A
to the steel column on internal face
4.10 A-541 Vertical crack on the external face of the shear wall running parallel | A
to the steel column on internal face
411 A-541 View of the western wing wall from upper stand showing damage | B*
around connection of shear wall to buttress wall
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Stands

Lower

The lower stand flooring and seating is constructed out of timber supported by steel beams and concrete
columns. The visible timber is showing significant signs of deterioration. Most of the timber floors and seating
shows signs of borer damage. The flooring is showing signs of wet rot. The balustrade along the front which is
cast into the concrete wall has cracked the adjacent concrete.

Photo Sheet Descriptions Type of
Reference Number damage
2.52 A-525 Lower stand slab edge cracking B
2.53 A-525 Lower stand damage to the timber decking C
2.54 A-525 Lower stand slab edge cracking B

Upper

The upper stand flooring and seating is constructed out of timber supported by a steel truss which is connected
into the main reinforced concrete frame. The timber is showing significant signs of deterioration. Most of the
timber floors and seating shows signs of borer damage. The flooring is showing signs of wet rot. Some of the
timber blocking in the truss system has fallen out and has been and being caught by the anti-bird netting.

Photo Sheet Descriptions Type of
Reference Number damage
412 A-541 Deterioration of the timber flooring C
4.13 A-542 Deterioration of the timber flooring and seating C
4.14 A-542 Loose timber pieces caught in the protective mesh B*
4.15 A-542 Damage to interface between column and timber infill A
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AECOM Damage Assessment Report C-1

DRAFT

Intrusive Actions
Ground Floor (Level 0)

Table C- 1: Intrusive actions at level 0

Intrusive investigation instruction Follow Up
LO0.1 Remove ceiling tiles Tiles removed. No damage was
found.
LO.2 Provide access Access provided. Area assessed for
damage.
L0.3 Provide access Access has not been provided to

room 5 (not assessed for damage).
Access provided to room 6 and
assessed. Refer plans for location.

LO0.4 Provide access Access provided. Area assessed for
damage.
LO.5 Reinforcement scanning at beam-column joint Column in gridline C3 scanned on

northern face. Beam reinforcement
scanned on the northern face
adjacent to gridline 2 to avoid
services. Column scanned on the
eastern face at gridline C5. Beam
underside scanned in gridline C5-6.
See section 5.3 and Appendix G for
results.

LO.6 Expose reinforcement at beam-column joint Concrete exposed at gridline D5
rather than D3 as specified in the
intrusive investigation report on
client representative request. See
section 4.1 for results.

LO.7 Provide access Access has not been provided
(barrels not removed). Area has not
been assessed for damage.

LO.8 Carpet lift Carpet has been lifted between
gridline 18 and 19 as opposed to
gridline 19 and 20 as specified in
the intrusive investigation report.
Refer to A-401 for damage
assessment of the exposed area.

Level 1

Table C- 2: Intrusive actions at level 1

Intrusive investigation instruction Follow Up
L1.1 1. Carpet lift 1. Carpet has been lifted between
2. Extract three core samples grid 3 and 6.
3. Extract two rebar samples from slab 2. Cores have been taken.
3. Four rebar samples have been
taken.

Refer to A-402 for damage
assessment of the exposed area.

See section 5.1/5.2for results of
material testing.
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DRAFT

Intrusive investigation instruction Follow Up

L1.2 Expose reinforcement at shear wall Concrete exposed, no vertical
reinforcement found, one horizontal
reinforcement bar found
approximately 12mm. See section
4.1.

L1.3 Expose reinforcement at shear wall Concrete exposed, no vertical
reinforcement found, one horizontal
reinforcement bar found
approximately 12mm. See section
4.1.

L1.3a Expose reinforcement at stairs Concrete exposed, steel beam
encased in concrete on the edges
of stair. Top of the stair support two
vertical 19mm bars. Base of stair in
between steel beams a 19mm
longitudinal bar in line with support.

L1.4 Scan reinforcement at beam-column joint Column in gridline C5 scanned on
south and east face. Beam
reinforcement scanned on the east,
south and underside faces.

See section 5.3 and Appendix G for
results.

Level 2
Table C- 3: Intrusive actions locations at level 2
Item Intrusive investigation instruction ‘ Follow Up
L2.1 1. Carpet lift 1. Extent of carpet lift has been

2. Extract three core samples reduced to grid 19 to 20

3. Extract two rebar samples from slab Cores have been taken.

3. Rebar samples have been
taken.

n

Refer to A-405 for damage
assessment of the exposed area.

See section 5.1/5.2 for results of
material testing.

L2.2 Reinforcement scanning Column in gridline C3 scanned on
south face. Beam reinforcement
scanned on the east face and
beam/wall scanned on the south

face.
See section 5.3 and Appendix G for
results.

L2.3 Reinforcement scanning Column in gridline D3 scanned on
north face.
See section 5.3 and Appendix G for
results.

L2.4 Reinforcement scanning Column in gridline D2 scanned on

north face. Beam reinforcement
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DRAFT

Damage Assessment Report

Intrusive investigation instruction

C-3

Follow Up

scanned on the north face.
See section 5.3 and Appendix G for
results.

Level 3

Table C- 4: Intrusive actions locations at level 3

Intrusive investigation instruction

Follow Up

L3.1

1. Carpetlift
2. Extract three core samples
3. Extract one rebar sample from slab

1. Carpet has been lifted between
grid line 1 and 2.

2. Cores have been taken.

3. Rebar sample has been taken.

Refer to A-406 for damage
assessment of the exposed area.

See section 5.1/5.2 for results of
material testing.

L3.2

Carpet lift

Carpet has been lifted along grid
line 6, area assessed for damage
and shown in A-406.

L3.3

Carpet lift

Carpet tiles have been lifted around
the grid D9 column, area assessed
for damage and shown in A-407.

L3.4

Remove plasterboard from service shaft

Plasterboard has been removed
around column D9.

L3.5

Carpet lift

Carpet tiles have been lifted around
the grid D13 column, area assessed
for damage and shown in A-407

L3.6

Remove plasterboard from service shaft

Plasterboard has been removed
around column D13.

L3.7

1. Carpet lift
2. Extract three core samples
3. Extract one rebar sample from slab

1. Carpet has been lifted between
grid line 1 and 2.

2. Cores have been taken.

3. Rebar sample has been taken.

Refer to A-407 for damage
assessment of the exposed area.

See section 5.1/5.2 for results of
material testing.

L3.8

Remove plasterboard from shear wall

Plasterboard has been removed,
wall assessed for damage see A-
422 for damage assessment.
Additionally four cores have been
taken for testing.

L3.9

Reinforcement scanning

Column in gridline E12 scanned on
north face. Beam along grid 12
reinforcement scanned on the east
face and underside. Beam along

Revision 0 — 14-Jul-2015
Prepared for — Canterbury Jockey Club — ABN: N/A




AECOM Damage Assessment Report C-4

DRAFT

Intrusive investigation instruction Follow Up

grid E12-13 scanned on the north
face. Slab scanned also.

See section 5.3 and Appendix G for
results.

L3.10 Reinforcement scanning Column in gridline D16 scanned on
north face. Beam along grid 16
reinforcement scanned on the east
face and underside. Beam along
grid D16-17 scanned on the north
face.

See section 5.3 and Appendix G for
results.

Level 4

Table C- 5: Intrusive actions locations at level 4

Intrusive investigation instruction Follow Up
L4.1 1. Extract three core samples from the slab. 1. Cores have been taken.
2. Extract two straight rebar samples. 2. Rebar samples have been
taken.

See section 5.1/5.2 for results of
material testing.

L4.2 1. Extract three core samples from the slab. 1. Cores have been taken.
2. Extract two straight rebar samples. 2. Three rebar samples have
been taken.

See section 5.1/5.2 for results of
material testing.

TS.1 1. Expose reinforcement to shear wall 1. Concrete cover has been
2. Extract three core samples from the slab. removed. Reinforcement has
3. Extract two straight rebar samples. been exposed.

2. Cores have been taken.
3. Three rebar samples have
been taken.

See section 5.1/5.2 for results of
material testing.
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Further Intrusive Works

Damage Assessment Report

C-5

Table C- 6: Intrusive actions dated 28" May 2015

Follow up

1 0 Column D4 Scabble until reaching Concrete scabbled to expose
reinforcement but not more than | 12mm links at 350mm, 180mm and
100 mm. 370mm spacings.
Table C- 7: Intrusive actions dated 19" June 2015
Item Level Location ‘ Instruction Follow up
1 0 Column C7 Excavate pit approximately 2m x | Excavated a 2.2m x 1.9m pit. Depth
footing 2m. of 1.4m with 0.1m slab. 0.77m x
0.76m plinth exposed beneath the
column. Didn’t expose to base.
2 0 D7 strip footing Excavate pit approximately 3m x | Excavated a 2.6m x 1.35m pit.
0.5m Depth of excavation 0.95m, no
base detected.
Table C- 8: Intrusive actions dated 24™ June 2015
Item Level Location ‘ Instruction Follow up
1 0 Beam C2-3 Scabble until reaching Scabbled concrete. One 19mm bar
reinforcement but not more than | with 90mm cover to base and
100 mm. 2 slots. 130mm cover to side.
2 1 Beam C3-4 Scabble until reaching Scabbled concrete. One 19mm bar
reinforcement but not more than | with 2100mm cover to base and
100 mm. 2 slots. 120mm cover to side.
Only one vertical slot done.
3 2 Column D2 Scabble until reaching Scabbled concrete. No
reinforcement but not more than | reinforcement within 2700mm deep
100 mm. 2 slots. vertical slot and 70-80mm deep
horizontal slot.
4 2 Beam D2 Scabble until reaching Scabbled concrete. Exposed flange
reinforcement but not more than | of a steel beam with 75mm cover
100 mm. 1 slot. from base.
5 3 Column D18 Scabble until reaching Scabbled concrete. No
reinforcement but not more than | reinforcement found in slot.
100 mm. 2 slots.
6 2 Beam C3-4 Scabble until reaching Scabbled concrete. 19mm bar
reinforcement but not more than | found with 85mm cover to base and
100 mm. 1 slot. 110mm cover to side.
7 2 Column E12 Scabble until reaching Scabbled concrete. Two 19mm
reinforcement but not more than | bars 380mm apart with 12mm links
100 mm. 2 slots. at 430mm spacing.
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AECOM Damage Assessment Report C-6
DRAFT
Table C- 9: Intrusive actions dated 26" June 2015

Item Level Location ‘ Instruction Follow up

1 0 Column C7 Extend the excavation pit. Excavated 1.9m to the top of

footing footing.

2 0 D7 strip footing Extend the excavation pit. Excavated 1.2m to rubble concrete.

Table C- 10: Intrusive actions dated 30™ June 2015

Item Level Location ‘ Instruction Follow up

1 0 Beam C2-3 1. Horizontal slot requires to 1. Horizontal slot deepened to
be deepened to 150mm. No steel reinforcement
approximately 120mm. detected in slot.

2. Drilla hgle horlzqntally (5to 5 450mm hole no steel
15mm diameter) in the
. encountered.
beam minimum 350mm
deep or to refusal.

2 1 Beam C3-4 1. Cuta slot as indicated with 1. Slot was not cut or scabbled.
a crayon approximately
120mm. 2. Full width hole did not hit steel.

2. Dirill a hole horizontally (5 to
15mm diameter) in the
beam minimum 350mm
deep or to refusal.

3 2 Column D2 1. Both slots require to be 1. Horizontal slot deepened to
deepened to approximately 110mm. No steel reinforcement
120mm. encountered.

2. Drilla hqle horlzqntally (5to 5 400mm hole no steel
15mm diameter) in the

. encountered.
column minimum 450mm
deep or to refusal.

5 3 Column D18 1. Both slots require to be 1. Both slots were not scabbled
deepened to approximately deeper.
120mm.

2. Drill a hole horizontally (5 to 2. Hole was not drilled.
15mm diameter) in the
column minimum 450mm
deep or to refusal.
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DRAFT

Initial Observations

Ground Floor (Level 0)

Table C- 11: Initial observations at level 0

Number ‘ Observation

‘ Follow Up

1 Horizontal cracks below beam-column joint, on all faces of See sheet A-420
column.

2 Full depth flexural cracks visible at discrete intervals along See sheet A-402
length of RC beam

3 Deficient workmanship in suspended RC beam. Concrete mix See sheet A-402
has segregated at mid-span.

4 No access to inspect this room. Blue plastic barrels are No access
stacked to roof level.

5 Stair shown on historic plans does not exist. See sheet A-100

6 Crack damage to columns in workshop area. See sheet A-423

7 Some cracking damage to wall panels, columns, and window See sheet A-430
lintels in this area.

8 Enlarged perimeter columns in these locations to transfer load | See sheet A-100
from stand supporting circular cast iron columns

9 RC elevator shaft here. See sheet A-100

10 HAZARD. Possible Asbestos ceiling tiles in this area. No comment

11 Masonry-walled toilet block here. Reinforcement unknown. No comment

12 Horizontal cracking in RC column, visible inside toilet block. See sheet A-411

13 Diagonal crack in RC wall panel. See sheet A-506

14 Vertical full height crack in RC wall panel to the right of the See sheet A-506
door. Crack #13 visible at this location also - appears to be a
full depth crack.

15 Cold storage room for beverages - structural walls obscured by | No comment
insulation panels.

16 Concrete wall. Likely RC wall, reinforcement unknown. No comment

17 Red brick infill wall panel, some diagonal step cracking at left See sheet A-506
edge.

18 Red brick infill wall panel, door has been sealed. See sheet A-423

19 GIB finishes obscure structural elements. No crack damage See sheet A-121
noted in GIB finishes.

20 Large holes and openings cut in RC slab for services. See sheet A-503
Reinforcement exposed.

21 Vertical cracks in concrete walls. Likely RC wall, reinforcement | See sheet A-503
unknown.

22 No access to this room - locked door. No comment

23 This area does not match historical drawings. See sheet A-100

24 Single RSJ - Approximately. size: 380 deep, 150mm wide, See sheet A-121
17mm thick flange

25 Double RSJ's, similar size to #24. Cut to span as simply See sheet A-121
supported members.
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C-8

DRAFT
Level 1
Table C- 12: Initial observations at level 1
Number = Observation ‘ Follow Up
1 Royal box area shown on historic plans does not exist. See sheet A-101
2 Severe cracking damage to suspended RC floor slab, >3.5mm | See sheet A-402
in width. Crack is visible where carpet is torn. Crack is likely to
be on the interface between the original slab and 1980's
additional section below the stand.
3 Floor levels appear to undulate under foot throughout this See sheet A-201
area.
4 HAZARD. Plaster finish to underside of ceiling may be No comment
Asbestos.
5 Moisture damage to plaster ceiling finish. No comment
6 Full depth flexural cracks visible at discrete intervals along See sheet A-405
length of RC beam.
7 Rotten and loose timber decking boards. Trip hazard. See sheet A-252
8 HAZARD. Significant cracking damage to RC stairs / ramps. Fenced off
Do not use until further notice. See sheet A-803
9 Outline/ position of stand-supporting circular cast iron columns. | See section Appendix A

Revision 0 — 14-Jul-2015
Prepared for — Canterbury Jockey Club — ABN: N/A




AECOM

Damage Assessment Report

DRAFT

Level 2

Table C- 13: Initial observations at level 2

C-9

Number ‘ Observation ‘ Follow Up

1 Approximate pattern of cracking observed in exposed RC floor | See sheet A-404
slab on western end of structure (marked in blue).

2 Crack damage to columns at this location. See sheet A-422

3 Spider web-like pattern of cracking observed on deck. See sheet A-404

4 Reinforced concrete columns exist at this location - not shown | See sheet A-102
on historic drawings.

5 Horizontal crack across full width of shear wall. See sheet A-422

6 Carpet in this area, could not detect or map floor cracks as a Area not accessed
result.

7 RC walls here - not shown on historic drawings. See sheet A-102

8 Lightweight partition walls and glazing panels - not shown on See sheet A-102
historic drawings.

9 Outline/ position of stand-supporting circular cast iron columns. | See section Appendix A

10 Concrete infill wall panel - not shown on historic plans. Likely See sheet A-422
RC, reinforcement unknown. Horizontal cracking across full
width of wall at approximately 2.5m above ground.

11 Step up from carpeted area. See sheet A-202

12 Full depth flexural cracks visible at discrete intervals along See sheet A-407
length of RC beam.

13 Significant cracking in stairwell. Major cracks marked on plan See sheet A-405
in dark green.

14 Full investigation of stair and connection required at detailed See sheet A-405
stage - cracking noted.

15 Full height vertical cracks in concrete wall panels. Likely RC See sheet A-411
panels, reinforcement unknown. It appears that the area
beyond Gridline D has pulled away from the rest.
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Level 3

Table C- 14: Initial observations at level 3

C-10

Number ‘ Observation ‘ Follow Up

1 Patch repair of concrete observed on concrete column at No comment
window level.

2 Vertical cracking (Lmm x 1m) in concrete wall members at See sheet A-430
columns.

3 Vertical spalling and cracking of RC column observed on See sheet A-411
exterior at the SW corner.

4 Noticeable bump in carpet and undulation of floor level in this See sheet A-204
area.

5 Outline/ position of stand-supporting circular cast iron columns. | See section Appendix A

6 Evidence to suggest that shear walls have been removed from | See sheet A-131
these areas in a previous retrofit/ modification of the structure.
Evidence can be seen from rear.

7 Evidence of significant water penetration through concrete Asbestos removed
ceiling slab. HAZARD plaster ceiling lining may contain
Asbestos.

8 Damage to timber floor - settles noticeably under foot. No comment

9 Horizontal cracks at discrete intervals vertically along columns. | See sheet A-422

10 Significant vertical spalling and cracking of RC column See sheet A-411
observed on exterior at the SE corner. Major vertical cracks in
parapet.

11 Window does not close properly, indication that frame may No comment
have racked.

12 Severe damage to soffit. See sheet A-410

13 Timber encasement around columns. See sheet A-103

14 Cracking damage to concrete wall elements. Elevator core See sheet A-423
appears to have pulled from main structure at high level.
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DRAFT

Level 4

Table C- 15: Initial observations at level 4

Cc-11

Number ‘ Observation

Door shown on historic drawings does not exist.

‘ Follow Up
See sheet A-131

Diagonal vertical at each corner of door opening. Warning
~800mm step from upper stand level down to fourth floor.

See sheet A-426

Could not access fourth floor via elevator. Elevator works
down only. No damage observed to elevator core, connections
to main structure or to roof locally.

No comment

Evidence of significant amounts of water ponding under water
tanks.

See sheet A-541

Concrete column containing ventilation has failed. Cracks up
to 30mm visible from fourth floor level.

See sheet A-425

Columns are not concrete rectangles as shown in historic
plans. All columns are double steel angle sections, inset into
the rear of the RC wall. Vertical cracks in exterior of RC wall

(up to 5mm in width) line up with the location of these columns.

Full crack mapping exercise to follow in detailed stage.

See sheet A-104

Cracking to the interior of the RC wall.

See sheet A-425

Historic damage to RC wall. Formwork may have failed during
concrete pour. Segregation of concrete and bulging of wall at
joint in formwork.

See sheet A-424

Horizontal cracking of RC ‘wing-wall', some spalling and
exposed horizontal reinforcing steel. Bars appear to be
approximately 2no. 6mm bars at 400mm vertical centres.

See sheet A-424

10

Steel trusses (roof system) connect to RC structure at this
point - detailed investigation of roof to follow in detailed stage.
Some purlins and other timber members visibly broken from
quick inspection.

See section 3.7.
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Site Seismic Records

Damage Assessment Report E-1

Table E-1: Peak Ground Acceleration Data and Event Data

Canterbury Jockey Club Grand National Stand

Design Earthquake (EQ) Design Peak Ground Acceleration (PGA)
Serviceability Limit State (SLS) 0.169
Ultimate Limit State (ULS) 0.455
Event Number Date of Event
1 4-Sep-2010
2 22-Feb-2011
3 16-Apr-2011
4 13-Jun-2011 Foreshock
5 13-Jun-2011
6 23-Dec-2011 Foreshock
7 23-Dec-2011

Scaled Conditional Peak Ground Acceleration (CPGA) Data for 68% Confidence Interval
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—— Scaled CPGA16 (Lower Bound
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————————————————————————————————————— - . - Sca‘ed Mean CDGA
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Figure E-1: Conditional Peak Ground Acceleration for Each Event
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Site excitation relative to assumed 1/1000 Year Event
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100%
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Figure E-2: Conditional Peak Ground Acceleration for Each Event Compared to 1/1000 Year Event

Site excitation relative to assumed 1/25 Year Event
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Figure E-3: Conditional Peak Ground Acceleration for Each Event Compared to 1/25 Year Event
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Recorded ground excitation in H1 - N86W direction during Canterbury Earthquake Sequence
relative to NZ51170.5:2004 C(t) ULS elastic spectrum
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Figure E-4: Ground Motion H1 Direction Compared to Elastic Spectrum
Recorded ground excitation in H2 - SO4W direction during Canterbury Earthquake Sequence
relative to NZ51170.5:2004 C(t) ULS elastic design spectrum
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Figure E-5: Ground Motion H2 Direction Compared to Elastic Spectrum
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Predicted structural excitation in H1 - N86W direction during Canterbury Earthquake Sequence
relative to NZS1170.5:2004 C,(t) ULS design event
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Figure E6: Predicted Structural Excitation H1 Direction Compared to ULS Design Spectrum

Figure E7: Predicted Structural Excitation H2 Direction Compared to ULS Design Spectrum
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CCC City Plan - Heritage Rules

F-1

Group 1 Group 2

Repairs and maintenance Permitted Permitted

Reconstruction resulting from

the Canterbury earthquakes Permitted

Permitted

Alterations necessary for the
primary purpose of
implementing seismic, fire, or
access building code upgrades

Controlled Controlled

Alterations

Includes all other alterations not
covered by:

* repairs and maintenance, and
* reconstruction or alterations
necessary for the primary
purpose of implementing
seismic, fire, or access building
code upgrades (as set out
above)

Restricted Restricted
Discretionary Discretionary

Restricted Restricted
Discretionary Discretionary

Additional buildings on the site
of a listed heritage item

New buildings on a site

adjoining a site with a listed Restricted

Restricted

heritage item

Removal

Demolition

Discretionary

Restricted
Discretionary

Non-
complying

Discretionary

Restricted
Discretionary

Non-
complying

Group 3

Permitted

Permitted

Permitted

Restricted
Discretionary -
external
alterations

Controlled -
internal
alterations

Controlled

Controlled

Restricted
Discretionary

Discretionary

Group 4

Permitted

Permitted

Permitted

Controlled

Controlled

Controlled

Restricted
Discretionary

Discretionary
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Scancrete results

0 LO.5 1

2 0 LOS 2

3 0 LOS 3

0 LO.5 4

0 LO.5 1

0 LO.5 1

7 0 LOS -

1 L14 1

9 1 Li14 2

1 L14 1

11 1 L14 2

12 1 L14 3

13 1 L14 4

1 L14 3

15 1 L14 4

16 1 L14 5

17 1 L14 6

2 L22 1

19 2 L22 2

2 L22 1

21 2 L22 2

22 2 L22 3

2 L22 1

24 2 L22 2

25 2 L22 3

2 L23 1

27 2 L23 2

2 L23 1

29 2 L23 2

30 2 L23 3

31 2 L23 4

32 2 L23 5

33 2 L23 -

2 L24 -

35 2 L24 -

36 2 L24 -

37 2 L24 4

38 3 L39 1
Register
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column
column
column
column
beam
beam
beam
beam
beam
column
column
column
column
beam
beam
beam
beam
beam
beam
column
column
column
beam-wall
beam-wall
beam-wall
beam
beam
column
column
column
column
column
column
column
column
beam
beam
beam

east-west
east-west
east-west
north-south
north-south

east-west
east-west
east-west
east-west
north-south
north-south

east-west
east-west
east-west
north-south
north-south

east-west
east-west
east-west

C3
C3
C3
C5
C5-6
C2-3
C2-3
5
5
C5
C5
C5
C5
C4-5
C4-5
C4-5
C4-5

C3
C3
C3
C3-4
C3-4
C3-4
3
3
D3
D3
D3
D3
D3
D3
D2
D2
D1-2
D1-2

E12-13

north
north
north
east
underside
north
north
east
east
south
south
east
east
south
south
underside
underside
east
east
south
south
south
south
south
south
west
underside
north
north
north
north
north
north
north
north
north
north
north

20-36
20
16-20
28-36
3 bars
3 bars
3 bars
20-25
20-25

30-36 & 8-10
36 & 10-14

16-36
16-36
20-25
20-25
not detected
3 bars - 8-14
3 bars - 10-20
single 6 at top
single 6 at top
single 20 at bottom
36
30-36

36
36
2 bars in column
3 bars
3 bars

25-36

12-20 at 100 to 250crs
14-20 at 250
12-20 at 300
6-16 at 300

no stirrups detected
no stirrups detected
12 at 300
12-14 at 325
links at 300
links at 300
6-10 at 200/250
6 at 200
no rebar detected
no rebar detected
shadowing suggests link
6 at (6007?)
1 link within 600
16 at 250

25-30 bar detected (wall bar)

14-20 at 350
links at 350
no verticals detected
no verticals detected
no verticals detected
12-14 at 250/350
10-14 at 375

links at 200
links at 200

14-16 at ?

48-53
52-56
49-63
52-90

81-93
51-78
85-95
84-93

57

51-56
74-108
74-82

27-76
62-65

23-24

24-30

100-200

100-200

150
121-136

38-55
41-56
49-74
52-90

12-26
20-36
56-92
42-93
58-59
38-74

8-23
10-19

72-81

49-108

21-37
13-36

80
71-84

Client Name: Canterbury Jockey Club
Project Name: Grand National Stand

Project No: 60332326

Page 1 of 56
Print Date: 3/07/2015



_— Client Name: Canterbury Jockey Club
A-COM Scancrete results Project Name: Grand National Stand

Project No: 60332326

No. Lvl Item  Scan type Element Orientation GL Reinforcement Cover

PS200 PS1000 Links Main S

39 3 L39 2 - beam east-west E12-13  north
3 L39 1 - beam north-south 12 east angled bar
41 3 L39 2 - beam north-south 12 east angled 30-36 14
42 3 L39 3 - beam north-south 12 east
43 3 L39 4 - beam north-south 12  underside
3 L3.9 1 - column - E12 north 30-36 8-10 138-146
45 3 L3.9 2 - column - E12 north 151
46 3 L3.9 3 - column - E12 north 120
47 3 L3.9 4 - column - E12 north
48 3 L3.9 - 5 column - E12 north 2 bars in column no links detected 150-300
3 L3.9 1 slab - - - 20 at 300
3 L310 1 - beam east-west D16-17 north 36 25-36
51 3 L3.10 2 - beam east-west D16-17 north angled 30-36 6
3 L310 1 - beam north-south 16 east
53 3 L310 2 - beam north-south 16 east
54 3 L310 3 - beam north-south 16 east not carried out
55 3 L3.10 4 - beam north-south 16  underside not carreid out
3 L3.10 1 - column - D16 north
57 3 L3.10 2 - column - D16 north
58 3 L3.10 3 - column - D16 north 36 8-10
59 3 L3.10 4 - column - D16 north 30-36 6
60 3 L3.10 - 5 column - D16 north
4 TS.1 - la shear wall east-west north
62 4 TS.2 - 2a shear wall east-west north
Register
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AZCOM

2 = Mathew
8/06/2015 11:30:17 a.m.

L0-5 Column Scan 1

| @ - Mathew
0/06/2015 11:30:25 am.

| LO-5 Column Scan 2

| © - Mathew
| 8/06/2015 11:36:14 a.m.

|| L0-5 Scan 3/3a

1-3
Revision 1 11 June 2015

Scancrete results Client Name: Canterbury Jockey Club
Project Name: Grand National Stand

1-3 Project No: 60332326

Home
Imagescan: L0-5_column
_scan_1.XFF

Date / Time: 2015-04-24 14:38:25 SSN: 16411007 [mm]

|

oo, w0,

Customer. Canterbury Jockey Club

\\NZCHC1FP001\Projects\603X\60332326\6. Draft Docs\6.1 Reports\03_Grand National (Public) Stand\03.4 Damage

Report\App

Location: L0-5 Column Scan 1 Operator: Mathew Le Comfe
Comment:
Annotations 1-3 Vertical bar estimated 20-36mm
49 bar d 12-20mm
[Marker  c [mm] ly: [mm] [Comment:
fn [123 T ;Eshmahedharsnze?‘)mm‘ Concrete cover 48mm
B 129 [283 [Estmated bar size 36mm, Concrete cover 53mm
B 134 547 [Estimated bar size 36mm, Concrete cover 50mm
}1 222 1155 F.snmatedbafmizrlun, Concrete cover 41mm
B 3% [1a1 [Estimated bar size 12mm, Concrete cover S0mm
B 225 [2ar [Estimated bar sze 12mm, Concrete cover 42mm
Iy fpes 242 [Estimated bar size 10mm, Concrete cover 55mm
8 [187 53 [Estmated bar size 12mm, Concrete cover 38mm
Mgtren Le Comte
0 Bon 1451 Syeannan
Crratrnare
01 K8 TITE
02213 0634
hadcrcwe
Page 3 of 56
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~ [Estimated bar size 20mm, Concrete cover 56mm

o 296 511

Imagescan: L0-5_column_scan_2 XFF

Date / Time: 2015-04-24 15:02:52 SSN: 16411007 [mmj]

Location: LO-5 Calumn Scan 2 Operator: Mathew Le Comte
Comment:

Annotations 1-4 Vertical bar estimated 20mm

A 59+ I bar 14-20mm

[Marker [mmj] . [mm]

[Comment: .
[Estimated bar sze 20mm, Concrete cover S3mm |

134 9 [Estimated bar size 20mm, Concrete cover S4mm
= 348 E bar size 20mm, Concrete cover 52mm
129 542 bar size 20mm, Concrete cover 56mm

[Estimated bar size 14mm, Cancrete cover S0mm
bar size 16mm, Concrete cover 4

LI LI RSN
B
B

Scancrete results Client Name: Canterbury Jockey Club
Project Name: Grand National Stand

1-3 Project No: 60332326

|Estimated bar size 20mm, Concrete cover S6mm

I 38 85

Imagescan: LO-5_column_scan_3.XFF

Date / Time: 2013-04-24 15:10:57 SSN: 16411007 [mm]

Customer. Canterbury Jockey Club
Location: LO-3 Column Scan 3

Operator. Mathew Le Comfe
Comment:

Annotations 1-4 Vertical bar estimated 16-20mm
Annotations 1-8 Horizontal bar estimated 12-20mm

[Marker i [mm)] : [mm]

1 12 m Fﬂnzmdhwmmmlcmmmdm

2 128 264 [Estimated bar size 20mm, Concrete cover 61mm (not verfied)

3 127 a9 [Estimated bar size 20mm, Concrete cover S6mm

4 122 547 [Estimated bar size 20mm, Concrete cover 63mm (not verified)

B 2 4% [Estimated bar sze 12mm. Concrete cover 74mm (nol verified)

3 182 445 [Estimated bar size 14mm, Concrete cover 49mm

IT 1264 449 Eﬁlﬂﬂlﬂbﬂsﬂeﬂm(‘.ﬁmﬂemﬁm

B8 [348 51 [Estmated bar se 20mm, Concrete cover 88mm (not venfied)
03 349 TET
022328 paMs

mholicanee 203

Page 4 of 56
Print Date: 3/07/2015

[p78 245 [Estimated bar size 16mm, Concrete cover S4mm
[204 a7a [Estimated bar size 16mm, Concrete cover 41mm
Marem in Comne
PO B 1253, Syamnae
Crrmesre
03 M T
[FRELE iTY
b icamcr o e
1-3
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A:COM Scancrete results Clien.t Name: Canterbury chkey Club
Project Name: Grand National Stand

1-3 Project No: 60332326
Hilti PROFIS PS 1000 Report
Scan File RS_159120003_000882_L0-5_column_scan_3lahscan
Scan Name LO-5 column scan 3a
Date / Time 2015-04-24 14:18:47
Comment -
x 250 mm y: 250 mm = 20 mm Thickness: 180 mm
Concrete: 9.0 Method: Standard
Project name: jockey club level D Customer -Canterbury Jockey Club
Location -L0-5 Column Scan 3a Object -Column
User -Mathew Le Comte
Comment
1-3
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AZCOM

| - Mathew
8/06/2015 11:36:59 a,m,

LO-5 Column Scan 4/4a

4
Revision 1 11 June 2015
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Client Name: Canterbury Jockey Club
Project Name: Grand National Stand
Project No: 60332326

Scancrete results
4

a 349 451 fE’mled bar size 20mm, Concrete cover S8mm (not venfied)

Imagescan: LO-5_column_scan_4.XFF

Date / Time: 2075-04-24 15:32:29

SSN: 16411007

Customer. Conferbury Jockey Clup

Location: L0-5 Column Scan 4 Operator: Mathew Le Comte

Comment:

A 154 bars &-16mm

Annctations 8-2 Vertical bars estmated 28-36mm

Marker  [x: [mm] iy: [mm] [Comment:

1 173 a1 |Estimated bar size 6mm, Concrete cover S2mm

2 P2 £r) [Estimated bar size 16mm, Concrete cover 88mm (not verified)

3 p2s 19 Emawd bar size 10mm, Concrete cover 64mm (not verified)

4 27 332 [Estimated bar size 16mm, Concrete cover S0mm (not verified)

5 203 319 [Estmated bar size 14mm, Concrete cover 66mm (not venfied)

O m " |Estimated bar se 28mm, Concrete cover 70mm [not venfied)

14 i'IDS 396 tEnumaed bar size 36mm, Concrete cover 88mm (not verified)

I8 pp23 179 [Estmated bar size 30mm, Concrete cover 69mm (not verified)

] [338 a7 [Estimated bar sze 36mm, Concrete cover 72mm (not verfied)

R L s L T
Page 6 of 56
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AZCOM

4

Hilti PROFIS PS 1000 Report

Scan Fie RS_159120003_000890_L0-5_column_scan_4a hscan

Scan Name LO-5 column scan 4a

Date | Time: 2015-04-24 14:38:01

Comment

n. 250 van ¥. 250 nmn £ 20 wwn Thinkoess. 215 nun
Concrete: 5.0 Method: Standard

Project name: jockey club level 0

Location -L0-5 Column Scan 4a Object -Column
User -Mathew Le Comte
Comment

Revision 1 11 June 2015
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-Canterbury Jockey Club

Scancrete results
4

Client Name: Canterbury Jockey Club
Project Name: Grand National Stand
Project No: 60332326

Page 7 of 56
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AECOM Scancrete results Client Name: Canterbury Jockey Club
Project Name: Grand National Stand

5
8 [323 179 [Estimated bar size 30mm, Concrete cover 63mm (not verified) |
9 338 417 [Estimated bar size 35mm, Concrete cover 72mm (ot verified) |

Imagescan: LO-5_scan_1_under beam XFF
Date / Time: 2015-04-24 15:53:51 SSN: 16411007 [mm]

12 1] {100 200 300 00, 1800 |

—

Customer: Canterbury Jockey Ciub
Location: LO-5 Scon 1 Under Beam Operator: Mathew Le Comte

Comment
Mo conclugive reeulte from this image ecan

& + Mathew ] - Marker b [mm] y: [mm) |comment:

8/0§/201511:37:57 a.m, : 1 [260 3 [Estimated bar size 6mm, Concrete cover STmm

LO-5 PS1000 Scan 1/1a Under 2 (256 290 |Estimated bar size 14mm, Concrete cover 75mm (not verified)

Beam 3 1248 521 |Estimated bar size 8mm, Concrete cover S0mm (not verified)
4 4 14 [Estimated bar size 8mm, Concrete cover S1mm (not verified)
5 410 245 (Estimated bar size 6mm, Concrete cover STmm
5 385 351 [Estimated bar size 6mm, Concrete cover S5mm
7 [119 85 [Estimated bar size 6mm, Concrete cover 7Smm (not verified)
0] 3% 203 [Estimated bar size 6mm, Concrete cover 100mm (not venified)
a 29 533 [Estimated bar size 6mm, Concrete cover 28mm

5
Revision 1 11 June 2015
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Project No: 60332326

Page 8 of 56
Print Date: 3/07/2015



A:COM Scancrete results Clien.t Name: Canterbury chkey Club
Project Name: Grand National Stand

5 Project No: 60332326
Hilti PROFIS PS 1000 Report
Scan File RS_159120003_000891_L0-5_scan_1a_under beam.hscan
Scan Name LO-5 scan 1a under beam
Date / Time 2015-04-24 15:00:43
Comment
. 250 mm y: 250 mm 20 mm Thickness: 125 mm
Concrete: 9.0 Method: Standard
Project name:  jockey club level O Customer: -~Canterbury Jockey Club
Location: -L0-5 Scan 1a Under Beam Object -Beam
User -Mathew L& Comie
Comment -
AEIP LA 3 AT
5
Page 9 of 56
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A_-COM Scancrete results Client Name: Canterbury Jockey Club
— Project Name: Grand National Stand
6-7 Project No: 60332326

Imagescan: L0-5_scan1_beam.XFF

Date / Time: 2015-04-24 16:24:15 SSN: 16411007 [mm]
I e T LI R 2o, 15, |
El
HERTIFPIRLPPY PP =~
g
=
s
= 3 ;
=

Customer: Canterbury Jockey Club
Location: LO-5 Scan 1 Beam Operator: Mathew Le Comte

Comment:
Scan does not contain conclusive results for the Honzontal bar

- Mathew
i e -
e WO6/2015 113526 am [Marker =;.2 [mm) I}:r.s[sn'm] E:nﬂeu =
1 I timated bar size , Concrete cover 60mm
LO-5 Beam Scan 2a s i
- 7] fi78 ) [Estmated bar size 6mm, Concrete cover S6mm
a |777] 1496 [Estimated bar sze 6mm, Concrete cover 35mm
’fd hasa }4&] Esbmated bar sze 35mm, Concrete cover 128mm (Not
| )
!5 I‘u }-!-EO Estimated bar size 28mm, Concrete cover 126mm (Not
| )
|
3 =] [467 [Estmated bar sze 36mm, Concrete cover 131mm (Not
I .
f? [119 |526 |Esii11:|tedh:|fm8n‘rn,0mastawuetdln‘m
8 {95 [568 ]'Eswnatedbam&wn.metem?&rrmnﬂvenﬁed]
o 268 |530 [Estimated bar size 6mm, Concrete cover 39mm

6-7
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AZCOM

Hiltl PROFIS P'S 1000 Repon

Scan File RS_159120003_000892_L0-5_scanla_beam hscan
Scan Name: LO-5 scanla beam

Date / Time 2015-04-24 152134

Comment

x: 250 mm y. 250 mm z 4 mm

Concrete: 9.0 Method: Advanced

Project name:  jockey club level 0 Customer
Location: -L0-5 Scan 1a Beam Obyject

Usar, “Mathew Le Comte

Comment -

6-7
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Thickness: 190 mm

Canterbury Jockey Club
-Beam

Mareem Le Comte
PO Bes 7451 ycenram

Scancrete results

Client Name: Canterbury Jockey Club
Project Name: Grand National Stand
6-7 Project No: 60332326

Hilti PROFIS PS 1000 Raport

Scan File RS_159120003_000893_L0-5_scan 2a_beam hscan

Scan Name LO-5 scan 2a beam

Date / Time 2015-04-24 15:33.42

Comment .

x: 250 mm y: 250 mm z 20 mm Thickness: 100 mm
Concrete: 90 Method: Standard

Project name:  jockey club level 0 Customer “Canterbury Jockey Club
Location: -L0-5 Scan 2a Beam Obyect -Beam

User. -Mathew Le Comte

Comment .

Marsew Le Comar
PO Boe TiS1 hygenrar
Oovizmnreh

nn

(N
=inf e o

Page 11 of 56
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Scancrete results

Client Name: Canterbury Jockey Club
Project Name: Grand National Stand
Project No: 60332326

8-9

Imagescan: L1-4_beam_scan_1.XFF

Date / Time: 2015-04-24 105845

SSN. 16411007

Pty

|10

R

|20

P

.
AT RS

et
VNTIT R

L1 4 Besan Sean |

Customer. Canterbury Jockey Club

Locabon: L1-4 Beam Scan 1

Operator: Mathew Le Comte

Comment:
Vortical bare ectimated 16 20mm

Marker [ [mm] y: fmm] [Comment
e e [Estimated bar size 16mm, Concrete cover 26mm
7] [1a7 [157 [Estimated bar size 20mm, Concrete cover 19mm
5] [114 |32r [Estmated bar sze 20mm, Concrete cover 12mm
“ é-uﬂ |33 M&Tﬁ;’m Concrete cover 21mm
3 “x% 1203 [Estimated bar size 20mm, Concrele cover 22mm
6 416 |270 [Estmated bar size 20mm, Concrete cover 23mm
Myrrew Lo Come
0 Bae 2430 Spdemnem
i
a1 348 708
G121 AIS MM
e sarerete on nd
8-9
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- Client Name: Canterbury Jockey Club
A=COM Scancrete results

Project Name: Grand National Stand

8-9 Project No: 60332326
Imagescan: L1-4_beam_scan_2 XFF
Date | Time: 2015-04-24 11:02:23 SSN: 16411007 [mem]
poo_, oo, oo
Customer: Canterbury Jockey Club
Location: L1-4 Beam Scan 2 Operator: Mathew Le Comte
Cammant:
Vertical bars estmated 12-14mm
Marker  [x: [mm] 1¥: [imen] [Comment:
1 G 3 [Estimated bar size 14mm, Concrele cover 20mm
2 [i2 204 [Estimated bar size 14mm, Concrete cover 24mm
3 108 kev] [Estmated bar size 12mm, Concrete cover 26mm A
4 501 [ [Estimated bar size 12mm, Concrete cover 36mm
5 467 I [Estimated bar size 14mm, Concrete cover Z3mm
Myrgn Ly Comre
PO Baw 31 Spmemnam
[0
o 348 1T
G171 029
e ree e
89
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- c Scancrete results Client Name: Canterbury Jockey Club
A- OM Project Name: Grand National Stand

10-13 Project No: 60332326

) = Mathew
8/06/2015 9:15:01 am.

=) « Mathew

8/06/2015 91331 am L1-4 Column Scan 3

S | 1-4 Column Scan 1
4|

&)« Mathew
B/06/2015 9:13:47 a.m.

| 11-4 Colimn Scan 2/2a

8/06/2015 3:15:19 am.

L1-4 Column Scan 4/4a

10-13
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AZCOM

Imagescan: L1-4_col_scan_1.XFF

Date / Timer 2015-04-24 10:24:30

]

SSN: 16411007 [mem)

Location: L1-4 Column Scan 1 Operator: Mathew Le Cormte

Comment:

Annotations 1-3 Horizontal bar estimated 6mm

Annotations 4-7 Horizontal bar estimated 16-36mm

Annotations 69 vertical bars 4 8mm

[Marker Eﬂ!ﬂ fy: fme] [Commant:

i 1] [Estimated bar size 6mm, Concrete cover 67mm nol verfied)
2 247 82 [Estimated bar size 6mm, Concrete cover 6:3mm (nol veribed)

B P52 (3 [Estmated bar size bmm, Concrete cover S6mm

4 12 38T [Estmated bar sze 36mm, Concrele cover §2mm not verified) |
5 116 kil [Estmated bar size 16mm, Concrete cover 85mm (not verified)
3 773] [78 [Estimated bar size 20mm, Concrete cover B2mm (nol veriied)
7 3 378 [Estmated bar sze 36mm, Conereta cover S4mm (not veriied) |
8 s [Estmated bar siza Brmm, Goncrels cover 93mm (nol verdied)

o 2 455 " [Estimated bar size Bmm, Concrets cover 81mm (not verfied)

10-13
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\NZCHC1FP001\Projects\603X\60332326\6. Draft Docs\6.1 Reports\03_Grand National (Public) Stand\03.4 Damage

g Lo Com

0 S TERL it
e

0 348 7T

01338 M
tefierren e

Scancrete results

10-13

Imagescan: L1-4_column_scan_2.XFF

Date | Time: 2015-04-24 10:30:03 SSN: 16411007 [rmem]

‘Location; L 1-4 Column Scan 2 Operator. Mathew Le Combe
Comment:
Annotations 1-4 Horizontal bar estimated 6-20mm
Annotations 57 Horzontal bar estimated 6-8mm
Annotations 8.9 Vertical bar estmated 6-10mm
[Marker < [mm)] - [mm] [Comment
fi 3 22 [Estimated bar size 16mm, Concrete cover 33mm (nol verified)
E 115 30 [Estimated bar sz Bmm, Concrele cover 79mm (not verified)
] s z ed bar size 20mm, Concrete caver 34mm (nol venfied)
4 364 bar sze 6mm, Concrete cover 4dmm
5 (] |77 [Estimated bar sze Bmm, Concrete cover B6mm (nof verified)
3 [200 356 [Estimated bar size 8mm, Concrete cover 79mm (not verified)
2 &) [Estimated bar size 6m, Concrete cover 42mm
8 375 163 [Estimated bar size 6mm, Concrete cover 51mm (not verfied)
a 7] 416 [Estimated bar sze 10mm, Concrete cover 78mm (not verified)
Lhyras L Care
0 B TESL, e
Crrrmsur
09 348 TR
LEEREaE iy
ix G\150703 results register.xisx

Client Name: Canterbury Jockey Club
Project Name: Grand National Stand
Project No: 60332326
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Hilti PROFAS PS 1000 Repont

Scan File RS_159120003_000885_|1_4_col_scan_2a hscan
Scan Name: L1-4 column scan 2a

Date / Tme: 2015-04-24 093548

Comment -

x 250 mm

Concrete: 9.0 Method: Standard

Project name:  jockey club level 1

Location: -1 1-4 Column Scan 2a Object: ~Column
User. Mathew Le Comte

Comment -

10-13
Revision 1 11 June 2015

Thickness: 190 mm

Customer Canterbury Jockey Ciub

Mazrm ip Lo
0 Bow 7331 Traaram

O
£ ba8 TETR
o210 M
el pinerene 1 o

Scancrete results

10-13

Imagescan: L1-4_colunn_scan_3XFF
Date | Time: 2015-04-24 104342 SSN. 16411007 [mmi]

Olmem] 100 o0 200 400

k|

L

.

Cuslomer. Canterbury Jockey Club
Location: L 1-4 Column Scan 3
Comment:

Operator: Mathew Le Comée

141 bars &10mm
Annotations 56 Vertical bars estimated 8- 10mm
Annotations 7-9 Vertical bar estmated 30-36mm

\Comment:

" [Estimated bar size 6mm, Concrele cover 59mm
[Estimated bar se 10mm, Concrete cover S8mm
Estimated bar size 6mm, Concrete cover 59mm
Estimated bar sze 10mm, Concrete cover 59mm
[Estimated bar sze Bmm, Concrele cover 5Tmm
[Estimated bar size 10mm, Concrete 55mm

_'E;uFmM bar s@e J6mm, Cancrete cover 87mm (not venfied)
Estimated bar size 36mm, Concrete cover 95mm (not venfied)

] &) ] o OV = W‘EHE‘

Ugtiwn Lt Comen

0 B T Syt
Crrtee o
oM

120 M
Baadoaa L L
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Client Name: Canterbury Jockey Club
Project Name: Grand National Stand
Project No: 60332326
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A:COM Scancrete results Clien.t Name: Canterbury chkey Club
Project Name: Grand National Stand

10-13 Project No: 60332326
Imagescan: L1-d_column_scan 4 XFF Hilti PROFIS P'S 1000 Repon
Diate / Tirme: 2015-04-24 10:47:36 SSN: 16411007 [mm) Scan Fie RS_159120003_D00885_|1_4_col_scan_4a hacan
Scan Name: L1-4 column scan 4a
Diate / Time: 2015-04-24 09530
Commant: -

Cussomen . Cantwbury Jockey Club 3 260 mem
Location: L1-4 Column Scan & Operator: Mathew Le Comte Concrete 90
Commant
1-3 Vertical bar d Jmm Progect name:  jockery ciub level 1
A 45 Vertical bar d 10-14mm Location
&9 bars d Genm Usor
Comment
[Marker x jrm] Iy fmen]
fi 15 %
2 251
B 360
B i:a
E 3] [Estimated bar size 14mm, Concrate cover 58mm (not verifed) |
E T Bt T o O meenliee e
i_ &7 ] [Estimated bar sz Gmm, Concrete cover 44mm
B 52 5665
§ B e
Mreem Lo Cam
Ll R e
L
L T
D A0S b
e sa s

10-13
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A:COM Scancrete results Client Name: Canterbury Jockey Club
— Project Name: Grand National Stand
14-17 Project No: 60332326

| & - Mathew
| 8/06/2015 11:12:44 5.,

| L1-4 Beam Scan 5

- B -
| 8/06/2015 11:12:27 am.

| @ - Mathew
8/06/2015 11:12:47 a,m.

L1-4 Beam Scan 6

14-17
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AZCOM

Imagescan: L1-4_beam_scan_3.XFF

Date / Time: 2015-04-24 11.11:49

j0 i)

SSN. 16411007 [mm)]

Scancrete results
14-17

Imagescan: L1-4_beam_scan_4.XFF

Client Name: Canterbury Jockey Club
Project Name: Grand National Stand
Project No: 60332326

Date { Time: 2015-04-24 11:15:37

B,

SSN: 16471007

uPH

PR,

Location: L1-4 Beam Scan 3 Operator. Mathew Le Combe Customer. Canferbury Jockey Club
Comment: » Mathew Le Comie
Location: L1-4 Beam Operator.
Annotations 1-6 do not indicale continuous re enforcing Oum:f P L
Annotations. 1-6 estimated 6mm Annotaions 1-5 do not indicate continuous re enforcing
i sons 15 3 bar 3i28 6
Marker [ [mm] [y o] [Comment:
7 118 ’; [Estimated bar size mm, Concrell cover 16mm 0 jag &2 [Estimated bar size 6mm, Concrete cover 17mm
] iv7] [Estimated bar sze 6mm, Concrete cover 47mm ] 400 k7] [Estimated bar sze 6mm, Concrete cover S5mm
1 [#50 w [Estimated bar size B, Concrete caver 46mm 3 4% ] [Estimated bar size 6mm, Concrete cover 30mm
3 @ 159 [Estimated bar size 6mm, Concrete cover 26mm 5 456 w [Estimated bar size 6mm, Concrete cover 35mm
- [ — e
L1 T l‘:lm- Lol !::::
S il O
o3 348 11T a3 48 TE
QXN A I MM
e L L Rd e LT
14-17
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AZCOM

Imagescan: L1-4_beam_scan_5.XFF

Date / Teme: 2015-04-24 11:21:50

SSN: 16411007 [mm]

Cuslomer: Canferbury Jockey Club
Location: L -4 Beam Scan 5
Comment

Vertical bar estmated 16-36mm

Marker  |x [mm] y. [mm]
1 532 a7

2 530 a7

3 538 199

] 532 349

3 533 415

14-17
Revision 1 11 June 2015
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Operalor: Mathew Le Comie

Comment

Estmated bar size 35mm, Concrete cover 14mm
Estmated bar size 16mm, Concrate cover 12mm
Estmated bar size 36mm, Concrete cover 1Tmm
Estmated bar sze 36mm, Concrete cover 12mm
Estmated bar szw 26mm, Concrete cover 10mm

Myt Ls Comin
PO Bow TEHL pdnenam
Crmrmear

s uImn

022000 pane

ek era e o

Scancrete results
14-17

Client Name: Canterbury Jockey Club
Project Name: Grand National Stand
Project No: 60332326

Hilti PROFIS PS 1000 Reporn

Scan File RS_159120003_000887_11_4_beam_scan_5a hscan
Scan Name: L1-4 beam scan 5a

Date / Tme: 2015-04-24 10:31:10

Comment *

x: 250 mm y: 250 mm z -Tmm Thickness: 245 mm
Concrele: 90 Method: Standard

Project name!  jockey cub level 1 Customer Canterbury Jockey Club
Locabon -L1-4 Beam Scan 5a Object -Beam

Usar: -Mathew Le Comte

Comenent

Page 20 of 56
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AZCOM

imagescan: L1-4_beam_scan_8.XFF

Date / Time: 201504-24 122310 SSN- 16411007 [mem)
] oo, pon pos a0
g,

=

& ki 5

® L

Cankarma ., Canteriny Jubey Chds

Location: L1-4 Beam Scan § Operator: Mathew Le Comte

Coarwrent

Annotations 14 vertical bar estmated 16-36mm

Annotations 57 Viertical bar estimated Gmm

Annotations 8-9 Horizontal bar estimated Germ
[Marker B [mm] ¥ fmmi] Comment

1 548 133 Febmated bar see 16mm, Concrete cover 33mm
B 5 a2 Estmated bar s 36mm, Concrete cover 18mm
B 511 499 Estmated bar sce 36mm, Concrete cover 12mm

" 508 525 Estmated bar se 36mm, Concrele cover 11mm
B 52 7 Estruated bar se 6mm, Concrets cover 45mm
3 5 227 Estrmated bar sze Smm, Concrele cover 48mm
U 55 522 Estrnated bar se Gmm, Concrete cover 63mm (not verified)
8 e} 401 Fsbmated bar soe 6mm, Concrete cover 108mm [nol venfied)
-] 21 405 Estrmated bar soe 6mm, Concrete cover Sémm (not verfied)

Nt b G
[T T e
e

[ T

14-17
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Scancrete results

Client Name: Canterbury Jockey Club
Project Name: Grand National Stand
Project No: 60332326

Hilti PROFIS PS 1000 Report

Scan Fia RS_159120003_0008588_|1_4&_beam_scan_6a hscan
Scan Name L1-4 beam scan 63

Diate / Time: 201504-2¢ 112932

Comment -

x 250 men y. 250 mm z 20 mm Thickness: 205 mm
Concrete: 9.0 Method: Standard

Progect name:  jockey club level 1 Custares Lanterbury Jockey Club
Location: -L1-4 Baam Scan 6a Obyect Beam

Lisar Mathew Le Comts

Comment -

Page 21 of 56
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AZCOM

(5 = Mathew
5/06/2015 11:39:56 a.m.

5/06/2015 11:39:32 a.m.

12-2 Beam Scan 2

18-19
Revision 1 11 June 2015

Scancrete results
18-19

Imagescan: [2_2_beam_scan_Tnort. XFF
Date | Time: 2015-04-23 123422 SSN: 16411007 [mem)

10 ] 1100

Client Name: Canterbury Jockey Club
Project Name: Grand National Stand
Project No: 60332326

Customer: Canferbury Jockey Club
Location: [2-2 Bsam Scan 1 Operalor: Mathew Le Comie
Comment:
Vertical bar estimated 14-20mm
Honzontal bar estimated 6mm
|n_ww e [om] v ] f(_;omneru
fi [178 P2 [Estimated bar size 20mm, Concrete cover 23mm
R 2n [119 [Estimated bar sze 14mm, Concrete cover 17mm
P 247 !244 [Estimated bar se 20mm, Concrate cover 14mm
4 2m [332 [Estimated bar sze 20mm, Concrete cover 8mm
B [T [a70 [Estimated bar size 6mm), Concrete cover Bmm
6 o1y ot e S
[7 478 [353 [Estimated bar sze 6mm, Concrete cover 57Tmm
Mygtvem Le Comen
PO Bas T43L Sywantar
e
o 348 T
BIII9 MAN
el irerie oo rt
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- Client Name: Canterbury Jockey Club
A-COM Scancrete results

Project Name: Grand National Stand
18-19 Project No: 60332326

Imagescan: 12_2_beam_scan_2nort XFF

Date / Time: 2015-04-23 123727 SSN: 16411007  [mm]

[ P S

Location: L2-2 Beam Scan 2 Operator. Mathew Le Comte

S L T L ..
1 |56 2 [Estimated bar size 20mm, Concrete cover 10mm
2 76 204 [Estimated bar size 16mm, Concrete cover 19mm
B 251 38 [Estimated bar size 20mm, Concrete cover 11mm
4 238 23 [Estimated bar size 16mm. Concrete cover 18mm
3 [5oi ki) [Estimated bar size 20mm, Concrete cover 14mm
3 455 205 [Estimated bar size 16mm, Concrete cover 19mm
Wi am g Camne
PO Bas 3L Sbesnam
il
1 M43 T
652339 M.
B e eae
18-19
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Client Name: Canterbury Jockey Club

A:COM Scancrete results _ .
Project Name: Grand National Stand

20-22 Project No: 60332326

Imagescan: 12_2_col_scan_Tnorth. XFF
Date / Time: 2015-04-23 1208.50 SSN: 16411007 [rmm]

> 0 It =
5/06/2015 11:45:35 a.m. o prem ] 200

|s00

L R0 s I

L2-2 Column Scan 1

5 = Mathew
5/06/2015 11:46:09 a.m,

L2-2 Column Scan 2

Customer: Canterbury Jockey Club

Location: L2-2 Column Scan 1 Operator: Mathew Le Comte
= = Mathew Comment:
S/06/2015 11:40:39 a.m lid - & 3 r Honzontal bar estmated 25-30mm
L2-2 Column Scan 3fa
[y [mm] [Comment |
;'5&0 |[Estimated bar sze 28mm, Concrete cover 53mm |
[47 " |Estimated bar sze 30mm, Concrele cover 53mm |
[541 [Estimated bar sze 30mm, Concrete cover 51mm |
!E'\d'?" B .|
(544 |Estimated bar sze 25mm, Concrete cover 56mm I
[z [Estimated bar size 6mm, Concrete cover 25mm I
[129 [Estimated bar sze 6mm, Concrete cover 29mm |
Som o o R gy |
[184 [Estimated bar sze Gmm, Concrele cover 29mm I
Mgmnem Le Camne
PO Boe TiSL Frmenraw
Liads i
oF ME TET
G2 528 8N
nrccate cant
20-22
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Scancrete results Client Name: Canterbury Jockey Club
Project Name: Grand National Stand

20-22 Project No: 60332326

AZCOM

Imagescan; 12_2_col_scan_2north XFF Imagescan; 12_2_col_scan_Inorth XFF

Date / Time: 2015-04-23 12-12:46 SSN: 16411007 [mm]

Date / Time: 2015-04.23 12.19.32 SSN: 16411007 [mm)

Customer: Canterbury Jockey Ciub Location: L2-2 Calumn Scan 3 Operator; Mathew Le Comie
Location: .2-2 Column Sean 2 Operator: Mathew Le Comte Comment:
Gl Horizontal bars estimated 6-25mm
Horizontal bar estimated 14-20mm Vertical bar estimated 10-20mm
Horizontal bar estimated 8-14mm
Piarker . fmen] Iy: [mem] {Comment:

Marker [ [mm] [y fmm] [Comment. | i &5 [77 [Estimated bar size 16mm, Goncrete cover 10 1mem (N0t verifed)
1 U B [Estimated bar size 14mm. Concrele cover 9mm (not verfied) 2 221 [o5 [Estimated bar size 16mm, Concrete cover 80mm (not venfied)
7] (] 433 [Estimated bar size 20mm, Concrete cover 108mm (not verified) 3 348 188 [Estimated bar size 6mm, Concrete cover 58mm
3 119 i [Estimated bar size 20mm, Concrete cover S8mm (not verfied) 4 4% 256 " [Estimated bar size 6mm, Concrete cover 49mm
1] 308 436 (Estmated bar sze 14mm. Concrele cover 74mm (not veribed) 5 2 08 [Estimated bar size 25mm, Concreta cover 108mm (not verified)
B 419 A [Estimated bar size 14mm. Concrete cover 78mm (not venfied) 6 247 44 [Estimated bar size 20mm, Concrete cover 67mm (not verified)

B84 a7 [Estmated bar size 14mm, Concrele cover 77mm (nol verified) 4z [Estimated bar size 10mm, Concrele cover 82mm (nof verified)
7—§ 203 bar size 1. cover 81mm (not 8 426 482 Emwhum!ﬂnmwmﬂmtmm
8 a8 bar size 8mm, Concrete cover 72mm (nol vertied) @ 421 526 [Estimated bar size 10mm, Concrete cover 74mm (not veriied)

Lyrmae Lo Come

PO B IS Syt
Crrrumans
b

SV e
s aa s LT

20-22
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Mattwm Lo Comte

PO Bam ML Spiweran
Chemmmtones
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Scancrete results

AZCOM
20-22

20-22

Hilti PROFIS PS 1000 Report

RS_159120003_000877_12_2_col_scan_3anort hscan

Scan File
Scan Name 12-2 col scan 3anon
Date / Time: 2015-04-23 11:25:53
Comment -
x 250 mm y: 250 mm z 48 mm Thickness: 135 mm

Method: Standard

Concrete: 9.0

Customer -Canterbury Jockey Club

Project name:  jockey cub level 2

Location -Scan 3a Column Obgect “Column
User: Mathew Le Comte

Comment

~tofrmm e cn u

Revision 1 11 June 2015
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Client Name: Canterbury Jockey Club
Project Name: Grand National Stand
Project No: 60332326
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Client Name: Canterbury Jockey Club

A .-COM Scancrete results ' ]
Project Name: Grand National Stand

23-25 Project No: 60332326

Imagescan: 12_2_nwall_scan_1.XFF

Date / Tima: 2015-04-23 12:45:25 SSN: 16411007 [mm)
Jolme  gt00 | g0 00,  poo 50, |

_é =
5/06/2015 11:43:08 a.m.

L2-2 Wall Scan 2

Lo

00|

& = Mathew
G005 114311 win

- C

12-2 Wall Scan 1 5/06/2015 11:43:04 a.m. B
L2-2 Wall Scan 3
Customer: Canterbury Jockey Club
= - 3 Location' L2-2 North Wall Scan 1 Operator: Mathew Le Comte
Comment
Horizontal bars estimated 6-8mm
Vertical bars estimated 6mm
[Marker mm] [Comment |
f [Estimated bar sze Bmm, Concrate cover 72mm (not verifed) |
2 [Estimated bar sze 8mm, Concrete cover 75mm (not verified) |
B [Estmated bar s@e 6mm, Concrete cover 54mm
4 [Estimated bar sze 6mm, Concrete cover 6mm
B |Estimated bar size 6mm, Concrete cover 15mm
13 [Estimated bar size 6mm, Concrete cover 26mm
Mstsem L Comie
90 B THIL Byranem
Creamr e
@9 349 IS
[T 1Y
R e L P
23-25
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Imagescan: I12_2_nwall_scan_2.XFF

Dale / Time: 2015-04-23 12.49.27

SSN: 16411007

1]

=1
8
g
E]
£
Customer. Canterbury Jockey Club
Location: L2-2 North Wal Scan 2 Operator: Mathew Le Comie
Comment:
Honzontal bars estimated 6mm
Vertical bars estimated 6-8mm
1 19 7 bar size 6mm, Concrete cover 69mm (not venfied)
a1 ] [Estimated bar size 6mm, Concrete cover 69mm (nol verified)
€] Frij g1 [Estimated bar size 6mm, Concrete cover 26mm
+ 418 73 [Estmated bar size 6mm, Concrete cover 39mm
. - o sirand b il Concie v 308
6 281 118 [Estimated bar size 6mm, Concrete cover 26mm
389 15 [Estimated bar size 6mm, Concrete cover 33mm
8 522 [o8 [Estimated bar size 8mm, Concrete cover 40mm
Matnew Lo Camte
PO B THSL Spdemiam
Crromhomgh
&3 348 TITS
011 1% MM
~lefmrore e
2325
Revision 1 11 June 2015
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Scancrete res
23-25

ults

Imagescan: 12_2_wall_scan_3.XFF

Client Name: Canterbury Jockey Club
Project Name: Grand National Stand

Date / Time: 2015-04-23 13.09.48

A wi

g
g

100

SSN: 16411007 [mm)

Customer. Canterbury Jockey Club
Location: L2-2 Wall Scan 3 Operator: Mathew Le Comie
Comment:
Vertical bars estimated 6mm
Honzontal bar estimated 6-30mm
Marker | [mm] v [mm] [Comment:
2 238 5 [Estimated bar size 6mm, Concrete cover 45mm
3 142 479 [Estimated bar size 6mm, Concrete cover 44mm
4 252 481 [Estimated bar size 6mm, Concrete cover 47mm
5 B8 s - [Estmated bar size 6mm, Concrete cover 52mm
3 203 [Estimated bar size 6mm, Concrete cover 21mm
329 {540 [Estimated bar size 20mm, Concrete cover 83mm (not verified)
8 416 23 [Esbmated bar size 20mm, Concrete cover 87mm (not verffied)
@ =1 54 [Estimated bar sze 30mm, Concrete cover S4mm (not verified)
Myrmae Lo Comre
PO Bae TE31 Sygentam
Orrumhonh
03 148 TITE
a2 AT R
ix G\150703 results register.xisx

Project No: 60332326
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A =COM Scancrete results Client Name: Canterbury Jockey Club
Project Name: Grand National Stand
26-27 Project No: 60332326

) - Mathew
B/06/2015 T:51:43 a.m,

L2-3 Under Beam Scan 2

26-27
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AZCOM

Imagescan: 12_3_bearn_scan_1.XFF

Date / Time: 2015-04-23 1340:32

SSN: 16411007  [mm)

El

Customer. Canterbury Jockey Club
Location: 12-3 Beam Scan 1 Operator: Mathew Le Comte
Vertical bars estimated 12-14mm
Horizontal bar estimated 36mm
[Marker  x: [mm] ly: [mm] [Comment:
i 315 ki) [Estimated bar size 12mm, Concrete cover 3mm
] 336 207 [Esbmated bar size 12mm, Concrete cover 16mm
3 P40 353 [Estmated bar size 14mm, Concrete cover 6mm
4 [s55 2 [Estimated bar size 12mm, Concrete cover 37mm
5 568 (5] [Estimated bar sze 12mm, Conarele cover 29mm |
3 517 197 [Estmated bar size 14mm, Concrete cover 21mm
(260 595 Fiu:mdhm&mqummﬁmwm
8 378 405 [Estimated bar sze 36mm, Conerete cover 46mm
g 542 397 [Estmated bar size 36mm, Concrete cover 27mm

26-27
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Scancrete results

26-27

Imagescan: 12_3_beam_s2_under. XFF

Date / Time: 2015-04-23 16:53.23

ol

SSN: 16411007 [mm)]

Operator: Mathew Le Comite

Horizontal bar estimated 30-36mm

x: fom] |;;_v-n1 %z
n 12 4 bar sze | cover |
2 100 241 [Estimated bar size 14mm, Concrete cover 24mm
] 5] 310 [Estimated bar size 14mm, Concrete cover 36mm
1 463 2 [Estimated bar size 10mm, Concrete cover 13mm
5 501 201 [Estmated bar sze 12mm, Concrete cover 16mm
e R kbl e
7 160 101 [Estimated bar size 36mm, Concrete cover 62mm (nol verified)
8 264 o7 [Estimated bar size 36mm, Concrete cover 65mm (not verified)
9 73 [i04 [Estmated bar size 30mm, Concrete cover 64mm (not verified)

Report\Appendix G\150703

results register.xisx

Warem Lo Lo

O Bae TA3L ydennan
Crramsans

o0 35 TR

a2z s
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Client Name: Canterbury Jockey Club
Project Name: Grand National Stand
Project No: 60332326
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AZCOM

(2 = Mathew
8/06/2015 T:54:55 a.m.
L2-3 Wall Scan 1
e,
© - Mathew
8/06/2015 T:55:05 a.m.
L2-3 Wall Scan 2
A
) « Mathew
8/06/2015 7:55:22 a.m,
L2*3 Wall Scan 4
Iy
28-33

Scancrete results
28-33

) = Mathew o
8/06/2015 7:55:14 a.m.

L2-3 Wall Scan 3

1

&) = Mathew
H/06/20157:55:31 a.rm,

L2-3 wall Scan 5

1.

& - Mathew
/0672015 8:04:53 a.m.

L2-3 PS1000 Scan 6

Revision 1 11 June 2015
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Client Name: Canterbury Jockey Club
Project Name: Grand National Stand
Project No: 60332326
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AECOM Scancrete resu |t$ CIien.t Name: Canterbury Jpckey Club
Project Name: Grand National Stand

28-33 Project No: 60332326
Imagescan: 12_3_wall_scan_1.XFF Imagescan: 12_3_wall_scan_2.XFF
Date / Time: 2015-04-23 132454 SSN: 16411007 [mm] Date / Time: 2015-04-23 13:30:00 SSN: 16411007 [mm]

oo, 0o o el J il e HE L o, |

i

Oims] 100

H

0y
ooy

L
%

L

B

L |

L |
Im

y ] oG m-mwmsﬁmz “ Mathew Lo Comte
Location: L2:3 Wall Scan 1 Operalor: Mathew Le Comte 4 Operakr:
Commant: Annotatione 1-4 Vrtical bar eetimated 36mm
poater T vl - fmem] Sthmer: i [Marker  x: [mm] ¥: [mm] [Comment.
i 178 160 [Estimated bar size 6mm, Concrete cover 31mm : BE5 = [Estimaied bar 550 36w, C =
7] 201 240 &mdhm&imwmm_ N 5 %8 o1 [Estimated bar size 36mm, Concrete cover 23mm
3 200 1285 memc«mmlm ) 3 351 1419 wwmmmmm
) 32 21 [Estimated bar sze 6mm), Concrete cover 103mm (not verified) 7 ) 570 = o 528 T 7
5 260 225 [Estimated bar size Bmm, Concrete cover 11mm 3 519 =50 Estmated bar size 36, G %
3 P [Estimated bar size G, Contigicover 31y 3 vy o fEsiimated bar size 28rmm, Concrefe cover 5mm
Martew Lo Come Wattem Lo Comrin
PO Ban 7231 Sycmntam PO Ban TISL Sygesaaw
@3 348 TS rtorbesrt
022 123 MM 022 325 B8N
elaeeriany @y cvee oo sz
28-33
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_— .
- ncr r | Client Name: Canterbury Jockey Club
A-COM Scancrete results Project Name: Grand National Stand

28-33 Project No: 60332326
Imagescan: 12_3_wall_scan_3.XFF Imagescan: 12_3 wall_scan_4. XFF
Date / Time: 2015-04-23 133514 SSN: 16411007 [mm] Date / Time: 2015-04-23 14:40:06 SSN: 16411007 [mm]
b=y oo poo , oo gm0 e, ] By o, PO, PR . |
1 El 4 1 :
g]
| |
] g
g ¢
— E Location: L2-3 Wall Scan 4 Operator: Mathew Le Comte
Comment:
Annotations 1-5 vertical bar estimated 36mm
Customer: Canterbury Jockey Club
Location: L2-3 Wall Scan 3 Operator. Mathew Le Comte - -
x: [mm] 1y [mm] |Comment:
343 26 [Estimated bar size 35mm, Concrete cover 24mm
e —— ——————— v 5 o) T = T
Pl ooy Iy: fmen] parmaerl_ - <) 1345 1223 &wwmmmwz&m
i [E3 82 WHMMWMHM q RE3 beis = ey =
2 I?ZS 46 ﬁmmdbumﬁmiuuﬂam — . 5 [352 551 [Estimated bar size 36mm, Concrete cover 29mm
fos 496 wh’m%mmm 3 198 3 [Esbmated bar size 6mm, Concrete cover 24mm
4 175 33 Eﬂrnaladha‘m Concrete cover 7mm & ST [Estmated bar sis 6, © =
153 399 Esmﬂodbwmﬁnmﬂumﬂsml&m ) Yo IEstiiated bar e G, Concok 1
13 152 [503 [Estimated bar size 6mm, Concrete cover 47mm 5 b &7 = T e
Mahew Lo Coie Marem Lo Comte
PO Bae T334, Symemran PO Bos 731 Sptamiam
Crrm Crrsxhons
03320 7878 o 346 7078
027 15 M3 022119 MM
=teluae oo aant hePiarove o
28-33
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c Scancrete results Client Name: Canterbury Jockey Club
A- OM Project Name: Grand National Stand

28-33 Project No: 60332326
Imagescan: 12_3 wall_scan_5.XFF Hilti PROFIS PS 1000 Report
Date / Time: 2015-04-23 14:4330 SSN: 16411007 [mm] Scan File: RS_159120003_000879_[2_3_wall_scan_6 hscan

Scan Name: 2-3 wall scan 6

Date / Time 2015-04-23 135600

Comment -

x 250 mm y: 250 mm z -2 mm Thickness: 195 mm

Customer- Canterbury Jockey Club Concrete: 9.0 Method: Standard
i .3 Wall
IE-;,,W L2-3 Wall Scan 5 Operator: Mathew Le Combe Project jockey club level 2 ¢ Can Jockey Club
Location -L2-3Wall Scan 6 Obyect Wall
User -Mathew Le Comte
Marker [x [mm] Iy [mm] Comment Commment )
1 152 326 Estmated bar sze 6mm, Concrele cover 23mm
2[5 |542 Estimated bar sze 6mm, Concrete cover 40mm
B 118 BEED Estimated bar sze 6mm, Concrete cover 18mm e
M 5 [T |Estimated bar size 6mm, Concrete cover 40mm
5 [118 [as6 Estimated bar sze 6mm, Concrete cover 24mm
6 118 556 Estimated bar sze 6mm, Concrete cover 41mm
T 167 400 Estimated bar sze 20mm, Concrete cover 14mm
] [247 437 Estimated bar sizé bmm, Concrete cover 57mm
] 182 500 Estimated bar sze Gmm, Concrete cover Mmm
Lharrw e (e
PO Boe TUS1. Syemmam [Ty —
ozt e PO B TARL. Sydemiam
o8 348 T
[ ARELY 10
e canarane 1 r
28-33
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A .-.COM Scancrete results Client Name: Canterbury Jockey Club
Project Name: Grand National Stand
34-37 Project No: 60332326

[ @~ Mathew
/06/2015 7:56:56 a.m.

12-4 PS1000 Scan 1

0+ Mathesw =1
| B/06/2015 T:5T7:41 am,

| 12-4 PS1000 Scan 2

2 = Mathew =]
8/06/2015 T:5%:07 a.m.

L2-4 PS200 Scan 4

.

(& + Mathew
B/06/2015 7:58:19 a.m.

L2-4 PS1000 Scan 3

34-37
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AZCOM

Hilti PROFIS PS 1000 Report

Scan File RS_159120003_000880 12 4_wall_scan hscan
Scan Nama 12-4 wall scan!

Date / Time 2015-04-23 140740

Comment -

x. 255 mm v 408 mm z 106 mm Thickness: 135 mm
Concrete: 9.0 Method: Advanced

Projed name:  jockey club level 2 Customer Canterbury Jockey Club
Location -L2-4 Wall Scan 1 Obgect Wall

User -Mathew Le Comte

Comment

34-37
Revision 1 11 June 2015

Scancrete results
34-37

Hilri PROFIS PS 1000 Report

Scan File R5_159120003_00088]1_12 4_wall_scan_2 hscan
Scan Name 124 wall scan 2

Date / Tune 2 -23 14:16:39

Comment

x: 250 mm y: 250 mm z 120mm

Concrete: 9.0 Method: Standard
Project name:  jockey club level 2 Customer
Location: -1.2-4 Wall Scan 2 Obyect
User -Mathew Le Comte

Comment

\\NZCHC1FPO0O01\Projects\603X\60332326\6. Draft Docs\6.1 Reports\03_Grand National (Public) Stand\03.4 Damage Assessment Report\Appendix G\150703 Scancrete results register.xisx

Client Name: Canterbury Jockey Club
Project Name: Grand National Stand
Project No: 60332326

Thickness: 120 mm

-Canterbury Jockey Club
Wall

[
01 349 T8
002128 Mt
B L L
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AZCOM

Hilti PROFIS PS 1000 Report

Scan File RS_159120003_000882 12 4 wall_scan_3 hscan
Scan Name 12-4 wall scan 3

Date / Tume 2015-04-23 14:25.06

Comment

x: 250 mm y: 250 mm z: 56 mm
Concrete: 9.0 Method: Standard

Project name:  jockey club level 2

Location -L2-4 Wall Scan 3
User -Mathew Le Comte
Comment

34-37
Revision 1 11 June 2015

Thickness: 130 mm

-Canterbury Jockey Club
“Wall

Scancrete results

Client Name: Canterbury Jockey Club

Project Name: Grand National Stand

34-37

Imagescan: 12 4_wall_scan_4.XFF

Date / Time: 2015-04-23 15:29.55 SSN: 16411007 [mm]

0y

i

(LS

o

Customer; Canfarbury Jockey Club

Location: L2-4 Wall Scan 4

Comment:

Annotations 1-3 Vertical bar estimated 14-16mm
Annotations 4-6 Horizontal bar estimated 25-36mm

Operator: Mathew Le Comie

Marker  [x [mm] y: fmm] |Comment

1 122 21 Estirmaled bar sire 16mm, Concrete cover 7 lmm (not venfied)
] 4 249 Estmated bar sze 14mm, Concrete cover Bmm (not venfied)
3 114 393 [Estmated bar size 16mm, Concrele cover B4mm (not venfied)
a 33 32 Estmated bar sze 35mm, Concrete cover 136mm (nol venfied)
5 351 427 [Estmated bar size 25mm, Concrete cover 121mm (not verified)
6 482 26 Estmated bar size 25mm, Concrete cover 121mm (nol venfied)
7 181 141 [Estmated bar sze 6mm, Concrete cover 16mm

B 274 182 Estimated bar size 6mm, Concrete cover 17mm

9 371 103 [Estimated bar size 6mm, Concrele cover 50mm

oo en sy
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Project No: 60332326
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A:COM Scancrete results Client Name: Canterbury Jockey Club
— Project Name: Grand National Stand
38-39 Project No: 60332326

Imagescan: L3_9_wall_scan_1.XFF

Date / Time: 2015-04-22 13:03.09 SSN: 16411007 [mm]

Ofmey o2 00, o ,  qeeo | e, |

Marker  fx: [mm] fy: fmm] Comment
1 30 |164 Estimated bar s@e 6mm, Concrele cover 15mm
R [3a9 |21 [Estmated bar size 6mm, Concrete cover 48mm
€] 562 [var E d bar size 6mm, Concrete cover 31mm
4 2] |az9 E: d bar size 6mm, Concrete cover 51mm
5 [0 |15 [Estimated bar size 6mm, Concrete cover 38mm
6 im 93 [Estimated bar size 6mm, Concrete cover 46mm
[T 15 |15 [Estimated bar size 6mm, Concrete cover 4Tmm
] [510 |96 [Estimated bar size 6mm, Concrete cover 31mm
Matrew Lo e
O Bam TA3L. Sytemnam
:’“’":;
O Ay MM
el anasaeie om e
38-39
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AZCOM

Scancrete results

38-39
Imagescan: L3_9_wall_scan_2.XFF
Date / Time: 2015-04-22 13.06:46 SSN: 16411007 [mm]
il e | |10 200 oo, P, 5o, |
- ' : :
2 :
g
Customer: Canterbury Jockey Club
Location: L3-9 Wall scan 2 Operator: Mathew Le Comie
Comment:
Steal tags found within the wall estimated f-fimm not indicative of m pnforang
Marker  |x: [mm] : [mm] |Comment:
i 145 18 i bar size 6mm, Concrete cover 50mm
2 163 416 [Estimated bar size 6mm, Concrete cover S1mm
3 271 27 [Estimated bar size 12mm, Concrete cover 22mm -
4 270 418 Eshmd bar size 6mm, Concrete cover 39mm
3 74 181 |Estimated bar size 6mm, Concrete cover 56mm
3 1 179 [Estimated bar size 6mm, Cancrete cover 30mm
Warnew Le Camte
PO Bam TE3L Spdentam
Cregterans
o3 349 TETE
GII IS MM
B L P
38-39
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Client Name: Canterbury Jockey Club
Project Name: Grand National Stand
Project No: 60332326
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q =COM Scancrete results Client Name: Canterbury Jockey Club
Project Name: Grand National Stand
40-43 Project No: 60332326

Imagescan: LI_9_beam_scan_1.XFF

Date | Time: 2015-04-22 125454 SSN: 16411007 [mm)

Customer: Canterbury Jockey Club
Location: L3-9 Beam Scan 1 Operator: Mathew Le Comte

Comment
Annotations 4-7 showing re enforcing bar on an angle

[Markee |x [mm] hr [mm] 'Cmmmi
It [0 412 [Estmated bar size 6mm. Concrete cover 14mm
2 32 |37 [Estimated bar sze 6mm, Concrete cover 38mm
B [485 |32 [Estimated bar sze 6mm, Concrete cover Smm
i 204 37 [Estmated bar sze 36mm, Concrete cover 26mm
B 266 718 [Estimated bar size 36mm, Concrele cover Zimm
3 3 [213 E bar size 36mm), Concrete cover 24mm
i [299 [an [Estmated bar scze 36mm, Concrele cover 19mm
Marren Lo Lo
9O B 2431, Sysinam
Ormin
0 344 78
012321 MM
sl L
40-43
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_— .
- ncr r | Client Name: Canterbury Jockey Club
A-COM Scancrete results Project Name: Grand National Stand

40-43 Project No: 60332326
Imagescan: L3_9_beam_scan_2.XFF Imagescan: L3_9_beam_scan_3.XFF
Date / Time: 2015-04-22 12:59.00 SSN: 16411007 [mm] Date / Time: 2015-04-22 13:11:12 SSN: 16411007 [mm]

e, | oimmy  j100 fro , poo | s

B SIS B

0y

L]

&
= =i N £l
gl 4
Location: L3-9 Beam scan 2 Operator: Mathew Le Comie
Comment: Customer: Canterbury Jockey Club
Annatations 3-5 showing angled har estimated 30-36mm Loeation: L3 2 Beam acan 3 Operator: Mathew Le Comte
Annotations 6-8 vertical bar estimated 14mm Cotbent:
[Marker  x: [mm] v [mm] |Comment: Maker  x; [mm)] fy: [mm)] {Comment:
1 ] 401 Psuﬂmmmﬁmmm% T 37 3 - Bar size 13mm. C T
2 et i [Eimated bar scze Grrm, Concast Gt o 7 259 78 [Estmated bar size 14mm, Concrete cover 27mm
3 3 40 WW#MMW?&» 5 81 56 Estmated bar sz 16mm, C %
‘4 177 126 [Emm-ibarmmmmum 0 P15 393 El. e bar sz 14mm, C " CF T
3 201 [Estimaliod bar 52s 4R, Concrete cover S5l 5w 55 Estimated bar size f6rm, Concrele cover 18mm
° e 3 [wwm MRS oover SAmm) 6 au 184 Eﬁnﬁaﬂhﬂrmﬁﬂﬁ&rﬂﬁemﬂm
7 119 Esunmadbum 14mm, Concrete cover 32mm B &1 54T Estmated bar size 20mm, Concre Trem
8 200 [Estimated bar size 14mm, Concrete cover 31mm 3 s 0 Esimated bar 528 20w, Concre T
Mzzmem Le Comrtn [P Y —
Mh!ﬁ;:p-—n 70 5un 71 31
©F M3 TETR o8 359 TETE
[T Poasiondorsd
A raroee e ne PR
40-43
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Client Name: Canterbury Jockey Club
AZCOM Scancrete results

Project Name: Grand National Stand
40-43 Project No: 60332326

Imagescan: L3_9_beam_scan_4.XFF

Date / Time: 2015-04-22 142457 SSN: 16411007 [mm]

Customer: Canterbury Jockey Club
Location: L3-9 Beamn scan 4 Operator: Mathew Le Comie
Comment:
Marker i [mm] y: [mm] [Comment:
1 127 [Estimated bar size 6mm, Concrete cover 84mm [not verfied)
2 330 16 [Estimated bar sze 6mm, Concrete cover B1mm (nol venfied)
3 por Cjss [Estimated bar size 8mm, Concrete cover 87mm (not verified)
] 160 249 [Estimated bar sze 6mm, Concrete cover 70mm (not verified)
5 247 351 [Estimated bar sze 6mm, Concrete cover 48mm
Motren Lo Comte
PO Bam T4 Syensam
Cormmtnh
) 358 TETE
032 323 38

40-43
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A:COM Scancrete results Clien.t Name: Canterbury chkey Club
Project Name: Grand National Stand

44-48 Project No: 60332326

L3.8 Column
Scan 2

44-48
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AECOM Scancrete results Client Name: Canterbury Jockey Club

Project Name: Grand National Stand

44-48 Project No: 60332326
Imagescan: L3_9_column_scan_1.XFF Imagescan: L3 9_column_scan_2.XFF
Date / Time: 2015-04-22 11:16.12 SSN: 16411007 [mm) Date | Time: 2015-04-22 11:23.27 SSN: 16411007 [mm)

[ty

Location: L3-9 Vertical column Scan 1 Operator: Mathew Le Comfe
Comment:
Horizontal bars estimated 8-10mm
Vertical bars estimated 30-36mm
Location: L3-9 Verbical Column Scan 2 Operator: Mathew Le Comie
iarker [ [mm] - [ [Comment Area scanned does not show clear detections.
1 i 241 [Estmated bar size Bmm, Concrete cover 73mm (not verfied) Shadowing shows appraximate bar locath
2 121 244 bar sz T0mm, Concrete caver 106mm (nol verifed)
3 3 5 bar sze 10mm, Concrete cover S4mm (nof verihied)
7 - = [Marker b [mm] - [mm] Comment:
; = IS_Z:‘ W:“Ewm% i 512 (73] Estmated bar sze Gmm, Concrete cover 88mm (nol verfied)
- el %5 Ww’“ﬁc" o v :m_'"lﬁd ol 2 ag2 452 [Estimated bar size 1dmm, Concrete cover 11dmm (not verified)
S FgELrete cover Mkl vertied) 3 515 350 [Estmated bar size 36mm, Concrele cover 15Tmm (nol veried)
7 349 330 bar sze 30mm, Concrete cover 133mm (not venified)
8 48 377 bar sze 35mm, Concrete cover 146mm (not venfied)
Mpriam Lo Camn
PO B 2251 Sydemngm Maren Lr Came
Crramuns PO Bae TERL Spdwmia
o8 M TR Cnregmmares
3202 N 03 M8 TTY
mm::
44-48
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= Client Name: Canterbury Jockey Club
A-COM Scancrete results

Project Name: Grand National Stand

44-48 Project No: 60332326
Imagescan: L3_9_column_scan_3.XFF Imagescan: L3_9_column_scan_4 XFF
Date | Time: 2015-04-22 11:36:36 SSN: 16411007 [mm] Date / Time: 2015-04-22 11:46:47 SSN: 16411007 [mm]

L 200,

. |

'S M

Locabion: L3-9 Vertical Column Scan 4 Operator: Mathew Le Comie
Comment:
Location: L3-9 Vartical Column Scan 3 Operator: Mathew Le Comte This is not indicative of conti e enforcing
Comment:
Area seannad dass nel show elaar rosults
Marker b [mm] . [mm]. [Comment
1 27 245 ! bar sze 6mm, Concrete cover S6mm
[Marker e [mm] - [mmj] [Comment: - -
i a7 118 Estmated bar size 20mm, Concrete cover 121mm (not verfied) i ; ,;?9 E"'_'“":f::: :"'""’:59"'
° s e s o J q [18a 368 [Estmated bar sze 6mm, Concrete cover 26mm
3 566 74 [Estimated bar size T4mm, Concrete cover S3mm (not venfied) 5 o ot iraind or sive Ban. e
0 432 a7 [Estimated bar size 6mm, Concrete cover 108mm (nol verified) : - -
. " -3 6 8 |57] [Estimated bar se 6mm, Concrete cover 53mm
5 367 503 [Estmated bar size 8mm, Concrele cover 120mm (nof verifed) i w7 Estmatad b o G, —
Mytten Le Comte
n-.":';l'm '“""m:"!"""
o348 7ee B did
G215 MM -
44-28
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AZCOM

44-48
Revision 1 11 June
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Hilti PROFIS PS 1000 Repon

Scan File RS_159120003_000883_13_9 col_scan_5 hscan
Scan Name: L39colscan 5

Date / Time: 2015-04-23 16:04:41

Comment -

x: 281 mm z 99 mm Thickness: 215 mm
Concrete: 95 Method: Advanced

Project name:  jockey club level3-4 Customer Canterbury Jockey Club
Location +L.3-9 Column scan 5 Obyect Column

User -Mathew Le Comte

Comment -PS1000 showing 2 x vertical bars at approwe. 150/7300mm deep in column

el ian e e o

2015

Scancrete results
44-48

Client Name: Canterbury Jockey Club
Project Name: Grand National Stand
Project No: 60332326
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AECOM Scancrete results Client Name: Canterbury Jockey Club
Project Name: Grand National Stand

49 Project No: 60332326
Imagescan: L3 9 floorcelling_s1.XFF
Date / Time: 2015-04-22 13:15:40 SSN: 16411007 [mim]
poe .
Customer: Canferbury Jockey Club
Location: L3-9 Fioor scan 1 Operalor: Mathew Le Comie
Comment:
Scan taken on the underside of fioor
Re enforting in floor estimated 16-20mm
Marker [x: [mm] y. [mm] [Comment:
1 [55 229 Esbmated bar sze 20mm, Concrete cover 28mm
7] 116 25 [Estimated bar sze 20mm, Concrele cover 20mm
i 29 v77] Estimated bar size 20mm, Concrete cover 25mm
N 481 =2 [Estimated bar size 20mm, Concrete cover 23mm
3 E3 [B37 [Estmated bar size 16mm, Concrete cover 3tmm
3 222 537 [Estmated bar size 20mm, Concrete cover 35mm
333 533 [Estmaled bar 26 16mm, Concrete cover 35mm
8 525 538 [Estmated bar size 16mm, Concrete cover 36mm
5] 563 435 [Estmated bar size 16mm, Concrete cover 3Tmm
Aarwm Le Comtn
B0 B 7011 bpatenram
[ ot
03 148 7T
BII LS AN
R L T
49
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L3.10 Wall
Scan2

A

50-51
Revision 1 11 June 2015
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L3.10 Wall
Scan 1

Scancrete results Client Name: Canterbury Jockey Club
Project Name: Grand National Stand
50-51 Project No: 60332326

Imagescan: L3_10_wall_scan_1.XFF

Date | Time: 2015-04-22 17.42:46 SSN: 16411007 [rmm]

oemeq  qroo 200 , oo

Customer: Canterbury Jockey Club

Locabon: L3~10 wadl scan 1 Operator: Mathew Le Comfe
Comment:
Annotations 1-3 vertical bar estmated 20-36mm
Annotations 4-8 estmaled 6mm
Marker  x [mm] y: [mm] [Commert
i s 225 [Estimated bar size 20mm, Concrete cover 107mm (not verified)
2 184 353 [Emhmaﬁnmcumm 102mm (not venfied)
3 101 440 wumm.wmlm:mm
4 535 % [Estimated bar size 6mm, Concrete cover 37mm
3 |ﬁﬁ 244 IE bar size 6mm, Concrete cover 33mm
] s21 39 E bar sze 6mm, Concrete cover S6mm
[ I['ﬂl 8 bar sze 6mm, Concrete cover 13mm
] jara 210 [Estimated bar size 6mm, Concrele cover 21mm
Aaren Ly Lamrn
PO Ban TI3L Sycernam
Orrmna
03 849 7273
323 MM
e Eamsvie oa T
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AZCOM

50-51

Revision 1 11 June 2015

Scancrete results

50-51
Imagescan: L3_10_wall_scan_2 XFF
Date / Time: 2015-04-22 17:46:13 SSN: 16411007  [mm]
Imej g0 00, w0, e
3
Customer: Canferbury Jockey Club
Location: L3-10 wall scan 2 Operator: Mathew Le Comie
Comment:
Bmm Tags found within wall nol ind: of conti re enforcing
Marker  |x. [mm] y. [mm) [Comment.
1 497 29 ] bar sze 6mm, Concrete cover 19mm
2 4% [Fi] bar sze 6mm, Concrele cover 33mm
a 419 226 s bar sze 6mm, Concrete cover 49mm
4 403 3T [Estmated bar sze 6mm, Concrete cover 48mm
5 53 kT[] [Estimated bar sze 6mm, Concrete cover 40mm
6 [370 (T [Estmated bar sze 6mm, Concrete cover 54mm
7 ja79 164 [Estmated bar sze 6mm, Concrete cover 54mm
8 [5e6 145 [Estimated bar sze 6mm, Concrete cover 19mm
Myree Lo (omre
PO B TASL Speream
[
3 38 TETE
L™
B e LT
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Client Name: Canterbury Jockey Club
Project Name: Grand National Stand
Project No: 60332326

Page 49 of 56
Print Date: 3/07/2015



A:COM Scancrete results Client Name: Canterbury Jockey Club
— Project Name: Grand National Stand
52-55 Project No: 60332326

L3.10 Scan 2

52-55
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Scancrete results
52-55

AZCOM

Imagescan: L3_10_beam_scan_2.XFF

Client Name: Canterbury Jockey Club
Project Name: Grand National Stand
Project No: 60332326

Imagescan: L3_10_scan_IXFF

Date / Time: 2015-04-22 18.09:17 SSN: 16411007 [mm)

Date / Time: 2015-04-21 00:46:27  SSN: 16411007 [rnm) 1400 {800

Immf 100 200 , |00, @00 800, |

Customer: Canterbury Jockey Club
Location: L3-10 beamn scan 2 Operator: Mathew Le Comte
Comment:
’ i 1 Annotations 1-3 vertical bar estimated 6mm
T : ' : 4 jons 4-5 Hort | bar esti 4 6mm

Annotations 6-8 angled bar estimated 30-36mm

Marker [ [mm] . [mm] {Comment:
1 215 7] [Estimated bar size 6mm, Concrete cover 19mm
Costomer; Contarbiry Jockey Chi 73 211 121 [Estimated bar size 6mm, Concrels cover 17mm
Location: L3-10 beam scan | Openator: Mathew La Comre 5 505 305 El. 1od bar sz & o : TEmm
Comment: 4 27 395 [Estimated bar size 6mm, Concrete cover 41mm
5 375 404 [Estimated bar size 6mm, Concrete cover 32mm
Amnotations 1-3 Verncal bar estimated 36mm : -
. ions 4.5 H 1 bar estimated 35-36mm 3 ﬁ 138 [Estimated bar size 36mm, Concrete cover 24mm
lﬁ 208 [Estimated bar size 36mm, Concrete cover 3imm
-3 [1e {268 [Estmated bar size 30mm, Concrate cover 28mm
Merm e Comte
PO B TESL pmasras
Conzsoth
03 323 70
012328 sl
el scarete 1m

52-55
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q -COM Scancrete results Client Name: Canterbury Jockey Club
Project Name: Grand National Stand
56-60 Project No: 60332326

L3.10 Column
Scan 1

T L 2 - i
iL3.10 Column ! R L3.10 Column
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AECOM Geotechnical Investigation

Figure H- 1: Locations of AECOM geotechnical investigation [17]
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Figure H-2:  AECOM investigation excavations
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Figure H-3: ~ AECOM Investigation locations
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Figure H-4:  Column C7 ground profile facing north-west. All measurements are approximate.
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Figure H-5:  Column C7 footing geometry facing north-west. All measurements are approximate.
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Figure H- 6:  Strip Footing D7 ground profile facing south-west. All measurements are approximate.
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Additional Existing Geotechnical Data (not completed by AECOM)
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Figure H- 7: Locations of additional geotechnical data [17]
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