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Vehicle Garage Building -
Christchurch Wastewater
Treatment Plant

BU 0879-019 EQ2

Detailed Engineering Evaluation
Quantitative Report —- SUMMARY
Version 1

Address
Shuttle Drive
Bromley
Christchurch

Background

This is a summary of the Quantitative Assessment report for the building structure, and is based on

the document ‘Guidance on Detailed Engineering Evaluation of Earthquake Affected Non-residential
Buildings in Canterbury — Part 2 Evaluation Procedure’ (draft) Revision 7 issued by the Engineering

Advisory Group (EAG) in 2012.

The Vehicle Garage Building is located at the Christchurch Wastewater Treatment Plant (CWTP),
Shuttle Drive, Bromley and is being assessed and reported in two parts. Part 1 comprises two
building areas and Part 2 only one building area.

Separate Qualitative Reports for Part 1 and Part 2 of the Vehicle Garage Building were issued to
CCC on 06 June 2012.

The two building areas of Part 1 are referred to as Area 1 (including Extension) and Area 2. Area 1
consists of structural steel frames and timber framed walls with internal linings, and brick veneer.
Each structure was treated as structurally independent as they were built at different stages. Area 2
comprises timber framed walls with brick veneer. The floor of both areas is slab on grade and the
buildings have sliding steel doors. The approximate total internal floor areas for Area 1 and 2 are
380m”and 105m? respectively.

The Part 2 area was also treated independently and consists of a timber framed building, with
internal linings, brick veneer and slab on grade. This building is located between the Area 1 and
Area 2 buildings of Part 1, having an approximate total internal floor area of 80m”°.

Partial sets of architectural and structural drawings were available for the Vehicle Garage Building
which indicates the building Parts were constructed in different stages prior to 1968. Calculations for
Part 1 and Part 2 have been undertaken as part of the Quantitative Assessment.

The format and content of this report follows a template provided by CCC, which is based on the
EAG document.

Key Damage Observed

Visual inspections on 1, 14 and 24 February 2012 indicate the Vehicle Garage Building has suffered
minor damage. The key damage observed includes:
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m  Cracking to brick veneer including partial collapse of the rear wall of Part 1, Area 2 which has
been removed and replaced with plywood.

m Differential settlement at the northwest corner of Part 1, Area 2.
m  Cracking to adjacent retaining wall located to the north-east of the building.

= Splitting and cracking of timber framed walls at the north-east area of the Part 1, Area 1
Extension.

m  Construction joint separation of approximately 25mm in Part 2.
= Minor cracking of Part 2 Gib-board lining.
m  Separation between the Part 2 office area and Part 1, Area 1.

Critical Structural Weaknesses (CSW)

The following Critical Structural Weakness has been identified:

m  Site Characteristics due to widespread liquefaction and tension cracks in the surrounding
ground.

Indicative Building Strength (from Detailed Assessment)

The Vehicle Garage Building has been assessed to have a seismic capacity of 43%NBS, governed
by Part 1, Area 1, using the New Zealand Society for Earthquake Engineering (NZSEE) Detailed
Assessment guideline ‘Assessment and Improvement of the Structural Performance of Buildings in
Earthquakes’ (AISPBE), 2006, and is therefore classified as Earthquake Risk and Seismic Grade C.

The structural damage observed is predominantly minor and the seismic capacity is not considered
to have materially diminished from its pre-earthquake level. However there are localised areas of
damage such as a split stud framing in Part 1, Area 1 that should have temporary repairs to secure
moderately damaged elements.

Our assessment has identified the structural components that have governed/limited the building’s
seismic performance, and their potential failure mechanisms, are as follows:

m  Part 1, Area 1 transverse timber framed walls have a seismic capacity of 43%NBS, governed by
the plasterboard bracing under in-plane loading.

m  Part 1, Area 1 Extension longitudinal timber framed walls have a seismic capacity of 64%NBS,
governed by the nailed connections of the timber bracing under in-plane loading.

Recommendations

In order that the owner can make an informed decision about the on-going use and occupancy of
their building the following information is presented in line with the Department of Building and
Housing document ‘Guidance for engineers assessing the seismic performance of non-residential
and multi-unit residential buildings in greater Christchurch’, June 2012.

Part 1, Area 1 and Part 1, Area 1 Extension of the Vehicle Garage Building are considered to be
Earthquake Risk, having assessed capacities between 33%NBS and 67%NBS and are classified as
Seismic Grade C. The risk of collapse of an earthquake risk building is considered to be 5 to 10
times greater than that of an equivalent new building.
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Part 1, Area 2 and Part 2 of the Vehicle Garage Building are considered not to be Earthquake Risk,
having assessed capacities greater than 67%NBS, and are classified as Seismic Grade B. The risk
of collapse of a Grade B building is 2 to 5 times greater than that of an equivalent new building.

No significant damage was identified to the seismic or gravity load resisting system of the Vehicle
Garage that would reduce its ability to resist further loads and therefore no general restrictions on
use or occupancy are recommended. However the damaged brick veneer is considered a collapse
hazard and requires attention as recommended below.

It is recommended that:

A verticality and level survey could be carried out to determine the extent of settlement of the
building for insurance purposes.

The structural integrity of the adjacent retaining wall is investigated further (not considered part
of this building or DEE).

Partially collapsed brick veneer has been removed and temporarily lined/replaced with plywood.
We recommend other damaged areas of brick veneer are removed or have barriers around, as
advised in our Qualitative Report and by email on 26 October 2012.

Split timber wall studs in Part 1, Area 1 should have local repairs (temporary or permanent) to
stabilise them.

According to the recent CCC Instructions to Engineers document (16 October 2012), Council’s
insurance provides for repairing damaged elements to a condition substantially as new. We
suggest you consult further with your insurance advisor.
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1 Background

Beca Carter Hollings & Ferner Ltd (Beca) has been engaged by the Christchurch City Council
(CCC) to undertake a Quantitative Detailed Engineering Evaluation (DEE) of the Vehicle Garage
building located at the Christchurch Wastewater Treatment Plant (CWTP) at Shuttle Drive, Bromley
Christchurch.

This report is a Quantitative Assessment of the building structure, and is based on the document
‘Guidance on Detailed Engineering Evaluation of Earthquake Affected Non-residential Buildings in
Canterbury — Part 2 Evaluation Procedure’ (draft) Revision 7 issued by the Engineering Advisory
Group (EAG) on 2012..

A quantitative assessment involves analytical calculations of the building’s strength and may involve
material testing, geotechnical testing and intrusive investigation. The qualitative assessment
previously carried out involved inspections of the building, a desktop review of existing structural
and geotechnical information, including existing drawings and calculations, if available and an
assessment of the level of seismic capacity against current code using the Initial Evaluation
Procedure (IEP).

The purpose of these assessments is to determine the likely building performance and damage
patterns, to identify any potential Critical Structural Weaknesses or collapse hazards, and to make
an initial assessment of the likely building strength in terms of percentage of New Building Standard
(%NBS).

Partial architectural and structural drawings were made available, and these have been considered
in our assessment of the building. The building description below is based on a review of the
drawings and our visual inspections.

The format and content of this report follows a template provided by CCC, which is based on the
EAG document.

2 Compliance

This section contains a brief summary of the requirements of the various statutes and authorities
that control activities in relation to buildings in Christchurch at present.

21 Canterbury Earthquake Recovery Authority (CERA)

CERA was established on 28 March 2011 to take control of the recovery of Christchurch using
powers established by the Canterbury Earthquake Recovery Act enacted on 18 April 2011. This act
gives the Chief Executive Officer of CERA wide powers in relation to building safety, demolition and
repair. Two relevant sections are:

Section 38 — Works

This section outlines a process in which the chief executive can give notice that a building is to be
demolished and if the owner does not carry out the demolition, the chief executive can commission
the demolition and recover the costs from the owner or by placing a charge on the owners’ land.

Section 51 — Requiring Structural Survey
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This section enables the chief executive to require a building owner, insurer or mortgagee carry out
a full structural survey before the building is re-occupied.

We understand that CERA will require a detailed engineering evaluation to be carried out for all
buildings (other than those exempt from the Earthquake Prone Building definition in the Building
Act). Itis understood that CERA is adopting the Detailed Engineering Evaluation Procedure
document (draft) Revision 7 issued by the Engineering Advisory Group in 2012, which sets out a
methodology for both qualitative and quantitative assessments. We understand this report will be
used in response to CERA Section 51.

The qualitative assessment includes a thorough visual inspection of the building coupled with a
desktop review of available documentation such as drawings, specifications and IEP’s. The
quantitative assessment involves analytical calculation of the building’s strength and may require
non-destructive or destructive material testing, geotechnical testing and intrusive investigation.

It is anticipated that factors determining the extent of evaluation and strengthening level required
will include:

= The importance level and occupancy of the building

=  The placard status that was assigned during the state of emergency following the 22 February
2011 earthquake

= The age and structural type of the building
= Consideration of any Critical Structural Weaknesses
m  The extent of any earthquake damage

2.2 Building Act
Several sections of the Building Act are relevant when considering structural requirements:
Section 112 — Alterations

This section requires that an existing building complies with the relevant sections of the Building
Code to at least the extent that it did prior to any alteration. This effectively means that a building
cannot be weakened as a result of an alteration (including partial demolition).

Section 115 — Change of Use

This section requires that the territorial authority (in this case Christchurch City Council (CCC)) be
satisfied that the building with a new use complies with the relevant sections of the Building Code
‘as near as is reasonably practicable’. Regarding seismic capacity ‘as near as reasonably
practicable’ has previously been interpreted by CCC as achieving a minimum of 67%NBS however
where practical achieving 100%NBS is desirable. The New Zealand Society for Earthquake
Engineering (NZSEE) recommend a minimum of 67%NBS.

Section 121 — Dangerous Buildings

The definition of dangerous building in the Act was extended by the Canterbury Earthquake
(Building Act) Order 2010, and it now defines a building as dangerous if:

= |n the ordinary course of events (excluding the occurrence of an earthquake), the building is
likely to cause injury or death or damage to other property; or

= |n the event of fire, injury or death to any persons in the building or on other property is likely
because of fire hazard or the occupancy of the building; or
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= There is a risk that the building could collapse or otherwise cause injury or death as a result of
earthquake shaking that is less than a ‘moderate earthquake’ (refer to Section 122 below); or

m  There is a risk that that other property could collapse or otherwise cause injury or death; or

= Aterritorial authority has not been able to undertake an inspection to determine whether the
building is dangerous.

Section 122 — Earthquake Prone Buildings

This section defines a building as earthquake prone if its ultimate capacity would be exceeded in a
‘moderate earthquake’ and it would be likely to collapse causing injury or death, or damage to other
property. A moderate earthquake is defined by the building regulations as one that would generate
ground shaking 33% of the shaking used to design an equivalent new building.

Section 124 — Powers of Territorial Authorities

This section gives the territorial authority the power to require strengthening work within specified
timeframes or to close and prevent occupancy to any building defined as dangerous or earthquake
prone.

Section 131 — Earthquake Prone Building Policy

This section requires the territorial authority to adopt a specific policy for earthquake prone,
dangerous and insanitary buildings.

2.3  Christchurch City Council Policy

Christchurch City Council adopted their Earthquake Prone, Dangerous and Insanitary Building
Policy in 2006. This policy was amended immediately following the Darfield Earthquake of the 4th
September 2010.

The 2010 amendment includes the following:

m A process for identifying, categorising and prioritising Earthquake Prone Buildings, commencing
on 1 July 2012;

m A strengthening target level of 67% of a new building for buildings that are Earthquake Prone;
= Atimeframe of 15-30 years for Earthquake Prone Buildings to be strengthened; and,
= Repair works for buildings damaged by earthquakes will be required to comply with the above.

The council has stated their willingness to consider retrofit proposals on a case by case basis,
considering the economic impact of such a retrofit.

It is understood that any building with a capacity of less than 33%NBS (including consideration of
Critical Structural Weaknesses) will need to be strengthened to a target of 67%NBS of new building
standard as recommended by the Policy.

If strengthening works are undertaken, a building consent will be required. A requirement of the
consent will require upgrade of the building to comply ‘as near as is reasonably practicable’ with:

= The accessibility requirements of the Building Code.

m  The fire requirements of the Building Code. This is likely to require a fire report to be submitted
with the building consent application.
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24 Building Code

The building code outlines performance standards for buildings and the Building Act requires that all
new buildings comply with this code. Compliance Documents published by The Department of
Building and Housing can be used to demonstrate compliance with the Building Code.

On 19 May 2011, Compliance Document B1: Structure was amended to include increased seismic
design requirements for Canterbury as follows:

a. Hazard Factor increased from 0.22 to 0.3 (36% increase in the basic seismic design load)

b. Serviceability Return Period Factor increased from 0.25 to 0.33 (80% increase in the
serviceability design loads when combined with the Hazard Factor increase)

The increase in the above factors has resulted in a reduction in the level of compliance of an
existing building relative to a new building despite the capacity of the existing building not changing.

3 Earthquake Resistance Standards

For this assessment, the building’s Ultimate Limit State earthquake resistance is compared with the
current New Zealand Building Code requirements for a new building constructed on the site. This is
expressed as a percentage of new building standard (%NBS). The new building standard load
requirements have been determined in accordance with the current earthquake loading standard
(NZS 1170.5:2004 Structural design actions - Earthquake actions - New Zealand).

No consideration has been given at this stage to checking the level of compliance against the
increased Serviceability Limit State requirements.

The likely ultimate capacity of this building has been derived in accordance with the New Zealand
Society for Earthquake Engineering (NZSEE) guidelines ‘Assessment and Improvement of the
Structural Performance of Buildings in Earthquakes’ (AISPBE), 2006. These guidelines provide an
Initial Evaluation Procedure that assesses a building’s capacity based on a comparison of loading
codes from when the building was designed and currently. It is a quick high-level procedure that
can be used when undertaking a Qualitative analysis of a building. The guidelines also provide
guidance on calculating a modified Ultimate Limit State capacity of the building which is much more
accurate and can be used when undertaking a Quantitative analysis.

The New Zealand Society for Earthquake Engineering has proposed a way for classifying
earthquake risk for existing buildings in terms of %NBS and this is shown in Figure 3.1 below.

Existing Building
Description | Grade Risk “=MBS Structural Improvement of Structural Performance
Performance

—i Legal Heguiemsant NZSEE Recommendalion

Acoe = a Bullding Acl ea OOENBS desirabla

Livar Rlissh . . ceepiabls Tha Bulld |-,._:.I‘._ i I 5N BS desirabls

Ao B Low Abowve &7 | (mprovermsnt may no required kevs mprovemant should
Butiding ) ; p R -
b deairable) structural improvemani achiove af least BTuMNBS

(Unigss change in usa)

Miodorato Accoplable logally Thiz ls for sach TA fo Mot recommanded
Rigk BorC | Modarate 34 to 66 Improvemsant dacida. Improvemant is Acceplable only in
Building recommended not Bmited to 34%MNBS xcaplional circumslance
Fiigh Risk == of Unaccopinbio -

o CorE High phas Unacospishls Unacraptshis
Buiiding r |owiar {Improvemanl
|2

Figure 3.1: NZSEE Risk Classifications Extracted from Table 2.2 of the NZSEE 2006 AISPBE
Guidelines
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Table 3.1 below compares the percentage NBS to the relative risk of the building failing in a seismic
event with a 10% risk of exceedance in 50 years (i.e. on average 0.2% in any year). Itis noted that

the current seismic risk in Christchurch results in a 6% risk of exceedance in the next year.

Table 3.1: %NBS Compared to Relative Risk of Failure

Building Grade

Percentage of New Building

Approx. Risk Relative to a

Standard (%NBS) New Building
A+ >100 <1
A 80-100 1-2 times
B 67-80 2-5 times
C 33-67 5-10 times
D 20-33 10-25 times
E <20 >25 times

4 Building Description

4.1 General

The Vehicle Garage Building is located at the Christchurch Wastewater Treatment Plant (CWTP),
Shuttle Drive, Bromley and was previously considered as two parts. Part 1 comprises two building
areas and Part 2 comprises only one building area (refer Figure A1 in Appendix A). Each area has a
different structural system. Summary information about the buildings is given in Table 4.1.

Table 4.1: Building Summary Information

Item

Building name

Details
Vehicle Garage Building at CWTP

Comment

Street Address Shuttle Drive
Bromley
Christchurch
Age Part 1: Area 1 and Area 2 were The drawings available are
originally designed prior to 1968. for Area 1 Extension and Part
Area 1 was extended in 1968. 2 only.
Part 2: Originally designed prior to | Part 1 (Area 1 Extension)
1968 with internal alterations drawings indicate Part 2 was
undertaken in 1987. constructed prior to 1968.
Part 2 alteration drawing is
dated 1987.
Description Single storey. Applies to both Parts.

Building Footprint / Floor Area

Part 1: Area 1 and Area 2 have
total internal floor areas of 380m
and 105m”? respectively.

Part 2: Approximate internal floor
area of 80m”.

2

Excluding roof canopies.

Part 2 is located at the corner
between the two areas of
Part 1 (and is structurally
independent).

No. of storeys / basements

1 storey no basement

Applies to both Parts.

Occupancy / use

Part 1 is used for workshops and
storage. Part 2 is used as offices.

Importance Level 2.
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Item

Construction

Details

Part 1, Area 1: Mix of steel portal
frames and timber framed wall
construction with brick veneer.

Part 1, Area 2: Timber framed
wall construction with brick
veneer.

Part 2: Timber construction with
brick veneer.

Comment

Based on visual inspection
and limited drawings
available.

Gravity load resisting system

Part 1, Area 1 (including
Extension): Timber purlins
supported by steel rafters,
spanning between steel columns
and timber framed walls.

Part 1, Area 2: Timber framed
roof supported by timber framed
walls.

Part 2: Timber framed walls
supporting timber rafters, purlins
and lightweight roof.

Based on visual observations
and the limited structural
drawings of extension to Part
1, Area 1 available.

Seismic load resisting system

Part 1, Area 1 (including
Extension): Timber framed walls
with diagonal bracing
longitudinally and plasterboard
lined timber framed walls
transversely. Timber sarking and
timber roof bracing was observed.

Part 1, Area 2: Timber framed
walls with diagonal bracing in both
directions.

Part 2: Plasterboard lined timber
framed walls in both directions.
The roof is assumed to be braced
by the plasterboard lined ceiling.

Part 1, Area 2 lateral system
is based on visual inspection.

Foundation system

Reinforced concrete slab on
grade with strip footings.

Based on the limited
drawings available.

Stair system

N.A.

Other notable features

Part 1: Perimeter of building is
clad by brick veneer where roller
doors are not present.

Part 2: The north-east and north-
west walls are clad by brick
veneer. The south-west and
south-east walls are shared with
Part 1 of the Vehicle Garage
Building.

Brick ties were noted during
the visual inspection.

External works

Asphalt pavement, car parking
and reinforced concrete retaining
wall to the north-east of the
building (wall located
approximately 2m from the north-
east elevation of Part 1, Area 1).

Investigation may be
necessary to confirm the
stability of the retaining wall.
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Item Details Comment

Construction information Partial architectural and structural
drawings (Griffiths Moffat and
Partners, 1968) available for Part
1, Area 1 Extension and Part 2.
No architectural or structural
drawings are available for the Part
1, Area 1 and Area 2 buildings.

Likely design standard Part 1, Area 1 Extension — NZSS Inferred from age of building
1900, Chapter 8:1965 (drawings dated 1968)
Part 1, Area 1 and Area 2, and Inferred from likely age of
Part 2 — NZSS No. 95: 1955 buildings.

Heritage status No heritage status

Other A digester is to the west of the

building (Part 1 Area 2)

4.2 Structural ‘Hot-spots’
Areas in which damage may be expected to occur from earthquake shaking are outlined below:

m Differential settlement / movement between adjacent buildings (Vehicle Garage Part 1 and
Vehicle Garage Part 2 buildings)

= Wall bracing
m  Brick veneer
m Interface between Part 1, Area 1 and Part 1, Area 1 Extension.

5 Site Investigations

51 Previous Assessments

This building had a Level 2 rapid assessment undertaken after the February 2011 earthquakes
(refer to Appendix D). Another rapid assessment was undertaken following the June 2011
earthquake events, however, we have been unable to obtain a copy of this report.

A series of damage assessments have previously been undertaken including the following by Beca:

m  CWTP Earthquake Damage - Minor Structural Repairs report dated 20 October 2010 issued
after the September 2010 earthquake.

= CWTP: Post-Earthquake Structural Damage Assessment report dated 1 April 2011 issued after
the February 2011 earthquake.

m  CWTP: Claim Report — Civil and Structural Repairs issued 30 November 2011.

Visual inspections as part of the Level 4 damage assessment were undertaken on 1, 14 and 24
February 2012. A Qualitative Report was issued to CCC on 1 June 2012.

5.2 Level 5 Intrusive Investigations and Site Measures

As only a partial set of drawings was available for the Vehicle Garage Building, information used in
the Level 5 Quantitative Assessment was obtained through site measurements of the building. No
intrusive investigations were carried out as part of the Level 5 Quantitative Assessment.
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6 Damage Assessment

6.1 Damage Summary

The table below provides a summary of damage observed during our limited inspection. Refer to
Appendix A for photographs.

Table 6.1: Damage Summary

Damage type Comment

c (]

3 o

c (]

= 8

S =
settlement of v Cracks were observed in the reinforced
foundations concrete retaining wall located 2m from the

north-east face of Part 1, Area 1. Crack
widths of up to 2mm were measured.

Possible damage to the Part 1, Area 2
foundation due to observed instability in
digester sloped ground.

Separation / differential settlement noted
between Vehicle Garage Part 1 and Part 2.

tilt of building v None observed during visual inspection.
Verticality survey may be required to confirm.

liquefaction v Widespread liquefaction in surrounding site
and neighbourhood. None observed during
our visual inspection.

settlement of external v Cracks in north-east face of adjacent

ground concrete retaining wall as noted above.
lateral spread / ground v A previous damage assessment report noted
cracks tension cracks in the sloped ground at

Digester No. 4 west of Part 1, Area 2. None
observed during our visual inspection.

frame v Part 1: Cracking and splitting of timber studs
where the brick veneer ties and timber brace
members are connected.

concrete walls v Cracking in adjacent retaining wall as noted
above.

cracking to concrete v Part 2: Construction joint seperation of

floors approximately 25mm in Part 2 - between the

concrete slab floor built in 1987 and the
original structure. (refer to Appendix A for
typical damage)

bracing v Cracking and splitting to timber bracing.

precast flooring seating Not Applicable

stairs Not Applicable
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Damage type Comment

- e
2 o
c [}
i~ T
[< ]
=} =

cladding /envelope 4 Separation between Vehicle Garage Part 1
and Part 2 buildings (refer to Appendix A for
typical damage).

Widespread cracking in the brick veneer.
This is considered to be a potential hazard
for people walking around the outside.

internal fit out 4 Part 1: Vertical crack of the original Part 1,
Area 1 external wall now acting as a brick
veneer partition to Part 1, Area 1 Extension.

Part 2: Minor cracking in GIB lined partitions
(refer to Appendix A for typical damage).

building services v No inspection of services.

other

6.2  Surrounding Buildings

The sloping ground around the digester, located approximately 10m to the west of the building, has
experienced tension cracking as reported in the CWTP: Post-Earthquake Structural Damage
Assessment report dated 1 April 2011. This report recommends an investigation into the stability of
the sloped ground.

The retaining wall located approximately 2m from the north-east wall of the building has widespread
vertical cracking. Failure of this retaining wall may affect the building’s foundations. A full damage
and stability check of the retaining wall is recommended.

6.3 Residual Displacements and General Observations

Differential movement and settlement between areas of the building was observed during our visual
inspection. A global settlement survey may be required to determine the extent of settiement and
displacement of the building.

6.4 Implication of Damage

Based on our visual inspection, the structure appears to have suffered minor structural damage only
and therefore we believe the structural capacity has not materially diminished.

The damaged brick veneer is a hazard and should be removed or barricaded off. Some temporary
works, where brick veneer has been removed and replaced with plywood, were completed prior to
the issue of this report.

7 Generic Issues

The following generic issues referred to in Appendix A of the EAG guideline document have been
identified as applicable to the Vehicle Garage Building:

m  Structural irregularity

1 Beca // 4 October 2013 // Page 9
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= Inadequate foundations

The building is clad with brick veneer. As part of further inspecting and repairing the damage, the
adequacy of veneer ties to the whole building should be assessed.

8 Geotechnical Consideration

We have obtained previous geotechnical reports for the Christchurch Wastewater Treatment Plant:
the Christchurch Wastewater Treatment Plant Upgrade 1998 Geotechnical Report, and the
Proposed Biosolids Drying Facility: Geotechnical Interpretive Report dated March 2008. Neither of
these reports have boreholes in the vicinity of the Vehicle Garage Building, however, the ground
conditions across the site appear to be fairly consistent, with sand and silty sand logged to a depth
of 20m. These reports state that liquefaction was considered likely in a significant earthquake, with
potential damage occurring as a result of liquefaction and the resulting settlements. This is
consistent with the damage observed following the recent earthquakes.

Widespread vertical cracking in the retaining wall adjacent to the building is most likely due to
settlement or liquefaction of the ground caused by recent Canterbury earthquake events. In
addition, there are tension ground cracks in the sloping ground by the digester behind Part 1, Area
2 of the Vehicle Garage Building. Differential settlement and movement between adjacent buildings
were observed during our visual inspections.

9 Survey

No level or verticality surveys were carried out. CCC may wish to undertake a level survey as part
of insurance entitlement considerations.

10 Detailed Seismic Capacity Assessment

10.1 Assessment Methodology

The building has had its seismic capacity assessed using the Detailed Assessment Procedures in
the NZSEE 2006 AISPBE guidelines, based on the limited drawings available and site
measurements undertaken.

The structure has suffered minor structural damage. The post-damage capacity is considered to be
the same as the original capacity.

10.2 Assumptions
The following assumptions were used in our quantitative assessment:

m  Concrete compressive strength, f. = 20 MPa

m  Timber compressive parallel strength, f, = 20.9 MPa
= Timber tension parallel strength, f, = 10.5 MPa

m  Timber bending parallel strength, f,- = 17.7 MPa

= Timber brace connection comprises of 3 nails of 3.55mm diameter (from a typical connection
review during site measurements)

m  Plasterboard linings and fixings achieve 50% of current GIB values.

| Beca // 4 October 2013 // Page 10
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10.3 Critical Structural Weaknesses
The following Critical Structural Weakness was identified in the Qualitative Report:

= Site Characteristics due to widespread liquefaction and tension cracks in the surrounding
ground.

The site characteristics have been identified as a potential CSW in our earlier Qualitative Report.
We note that liquefaction is still considered a potential CSW however it has not been considered in
this quantitative assessment as we believe it will not significantly impact the structure’s ability to
resist further loads or cause global failure of the structure.

10.4 Seismic Parameters

The seismic desigh parameters based on current design requirements from NZS1170.5:2004 and
the NZBC clause B1 for this building are:

= Site soil class: D — NZS 1170.5:2004, Clause 3.1.3, Soft Soil

m  Site hazard factor, Z = 0.3 — NZBC, Clause B1 Structure, Amendment 11 effective from 19 May
2011

m  Return period factor Ru = 1 — NZS 1170.5:2004, Table 3.5, Importance Level 2 structure with a
50 year design life.

= Near fault factor N(T,D) = 1 — NZS 1170.5:2004, Clause 3.1.6, Distance more than 20 km from
fault line.

10.5 Results of Seismic Assessment

The results of our quantitative assessment indicate that the Vehicle Garage Building Part 1, Area 1
has a seismic capacity in the order of 43%NBS. This is higher than the IEP assessment of 22%NBS
given in the previous Qualitative Report. Table 10.1 presents the evaluated seismic capacity for
Part 1, Area 1 in terms of %NBS of the individual structural system in each direction.

Note: Ductility factors are in accordance with values recommended in the NZSEE 2006 AISPBE
guidelines.

Table 10.1: Summary of Seismic Assessment of Structural Systems for Part 1, Area 1

Direction Ductility, p Seismic
Performance
Overall %NBS Transverse 3.0 43%NBS Governed by
adopted from DEE plasterboard lined
timber framed walls.
Plasterboard lined Transverse 3.0 43%NBS Assessed using GIB
timber framed walls EzyBrace Systems and

adopting a 50%
reduction factor.

Timber frame wall Longitudinal 1.25 49%NBS Governed by capacity
bracing of nailed connections
in bracing members.

Part 1, Area 1 Extension has been assessed to have a seismic capacity in the order of 64%NBS.
This is higher than the IEP assessment of 22%NBS given in the previous Qualitative Report. Table
10.2 presents the evaluated seismic capacity for Part 1, Area 1 Extension in terms of %NBS of the
individual structural system in each direction.

| Beca // 4 October 2013 // Page 11
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Table 10.2: Summary of Seismic Assessment of Structural Systems for Part 1, Area 1

Direction

Extension

Ductility, p

Seismic
Performance

Overall %NBS Longitudinal 1.25 64%NBS Governed by nailed

adopted from DEE connections.

Plasterboard lined Transverse 3.0 78%NBS Assessed using GIB

timber framed walls EzyBrace Systems and
adopting a 50%
reduction factor.

Timber frame wall Longitudinal 1.25 64%NBS Governed by capacity

bracing of nailed connections
in bracing members.

Part 1, Area 2 has been assessed to have a seismic capacity in the order of 78%NBS. This is
higher than the IEP assessment of 30%NBS given in the previous Qualitative Report. Table 10.3
presents the evaluated seismic capacity for Part 1, Area 2 in terms of %NBS of the individual
structural system in each direction.

Table 10.3: Summary of Seismic Assessment of Structural Systems for Part 1, Area 2

Direction

Ductility, p

Seismic
Performance

Overall %NBS Transverse 1.25 78%NBS Governed by bracing

adopted from DEE tension capacity.

Timber frame wall Both 1.25 78%NBS Governed by

bracing transverse bracing
tension capacity.

Timber frame wall Both 1.25 82%NBS Governed by

bracing transverse timber

connections brace nailed
connections.

Part 2 has been assessed to have a seismic capacity in the order of 72%NBS. This is higher than
the IEP assessment of 30%NBS given in the previous Qualitative Report. Table 10.4 presents the
evaluated seismic capacity for Part 2 in terms of %NBS of the individual structural system in each

direction.

Table 10.4: Summary of Seismic Assessment of Structural Systems for Part 2

Direction

Ductility, p

Seismic
Performance

Overall %NBS Transverse 3.0 72%NBS Assessed to NZS
adopted from DEE 3604:2011
Timber framed Both 3.0 72%NBS Governed by

walls (plasterboard
lined)

transverse direction.
Assessed to NZS
3604:2011

10.6 Discussion of results

The key findings of the assessment are as follows:

Beca // 4 October 2013 // Page 12
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m  Part 1, Area 1 transverse timber framed walls have a seismic capacity of 43%NBS, governed by
the plasterboard bracing under in-plane loading.

= Part 1, Area 1 Extension longitudinal timber frame walls have a seismic capacity of 64%NBS,
governed by the nailed connections of the timber bracing under in-plane loading.

Based on the results of our Quantitative Assessment, Part 1, Area 1 and Part 1, Area 1 Extension of
the Vehicle Garage Building are considered Earthquake Risk as the seismic capacity of each
structure was assessed to be between 33%NBS and 67%NBS, and are both classified as Seismic
Grade C.

Part 1, Area 2 and Part 2 of the Vehicle Garage Building are considered not Earthquake Risk as the
seismic capacity of each structure was assessed to be greater than 67%NBS, and are both
classified as Seismic Grade B.

11 Recommendations

111 Occupancy

In order that the owner can make an informed decision about the on-going use and occupancy of
their building the following information is presented in line with the Department of Building and
Housing document ‘Guidance for engineers assessing the seismic performance of non-residential
and multi-unit residential buildings in greater Christchurch’, June 2012.

Part 1, Area 1 and Part 1, Area 1 Extension of the Vehicle Garage Building are considered to be
Earthquake Risk, having assessed capacities between 33%NBS and 67%NBS and are classified as
Seismic Grade C. The risk of collapse of an earthquake risk building is considered to be 5 to 10
times greater than that of an equivalent new building.

Part 1, Area 2 and Part 2 of the Vehicle Garage Building are considered not to be Earthquake Risk,
having assessed capacities greater than 67%NBS, and are classified as Seismic Grade B. The risk
of collapse of a Grade B building is 2 to 5 times greater than that of an equivalent new building.

No significant damage was identified to the seismic or gravity load resisting system of the Vehicle
Garage that would reduce its ability to resist further loads and therefore no general restrictions on
use or occupancy are recommended. However there are localised areas of damage such as a split
stud framing in Part 1, Area 1 that should have temporary repairs to secure moderately damaged
elements. The damaged brick veneer is considered a collapse hazard and requires attention as
recommended below.

11.2 Further Investigations, Survey or Geotechnical Work
It is recommended that:

m A verticality and level survey could be carried out to determine the extent of settlement of the
building for insurance purposes.

m  The structural integrity of the adjacent retaining wall is investigated further (not considered part
of this building or DEE).

m  Partially collapsed brick veneer has been removed and temporarily/replaced with plywood. We
recommend other damaged areas of brick veneer are removed or have barriers around, as
advised in our Qualitative Report and by email on 26 October 2012.

m  Split timber wall studs in Part 1, Area 1 should have local repairs (temporary or permanent) to
stabilise them.

| Beca // 4 October 2013 // Page 13
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11.3 Damage Reinstatement

According to the recent CCC Instructions to Engineers document (16 October 2012), Council’s
insurance provides for repairing damaged elements to a condition substantially as new. We suggest
you consult further with your insurance advisor.

12 Design Features Report

Repairs will be required to reinstate the existing structural system. A repair methodology has not
been prepared at this stage. No new load paths are expected as a result of the repairs required.

13 Limitations

The following limitations apply to this engagement:

Beca and its employees and agents are not able to give any warranty or guarantee that all
defects, damage, conditions or qualities have been identified.

Inspections are primarily limited to visible structural components. Appropriate locations for
invasive inspection, if required, will be based on damage patterns observed in visible elements,
and review of the construction drawings and structural system. As such, there will be concealed
structural elements that will not be directly inspected.

The inspections are limited to building structural components only.

Inspection of building services, pipework, pavement, and fire safety systems is excluded from
the scope of this report.

Inspection of the glazing system, linings, carpets, claddings, finishes, suspended ceilings,
partitions, tenant fit-out, or the general water tightness envelope is excluded from the scope of
this report.

The assessment of the lateral load capacity of the building is limited by the completeness and
accuracy of the drawings provided. Assumptions have been made in respect of the geotechnical
conditions at the site and any aspects or material properties not clear on the drawings. Where
these assumptions are considered material to the outcome further investigations may be
recommended. It is noted the assessment has not been exhaustive, our analysis and
calculations have focused on representative areas only to determine the level of provision made.
At this stage we have not undertaken any checks of the gravity system, wind load capacity, or
foundations.

The information in this report provides a snapshot of building damage at the time the detailed
inspection was carried out. Additional inspections required as a result of significant aftershocks
are outside the scope of this work.

This report is of defined scope and is for reliance by CCC only, and only for this commission. Beca
should be consulted where any question regarding the interpretation or completeness of our
inspection or reporting arises.
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Photographs



Vahicle Qarage
art 1. Aren 1 Extenslon

Figure Al: Site Layout



Photo 1: Exterior view of Part 1, Area 1

Photo 2: Interior view of Part 1, Area 1



Photo 3: Interior view of Part 1, Area 1

Photo 4: Exterior view of Part 1, Area 2
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Photo 5: Interior view of Part 1, Area 2
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Figure A2: Plan of Damage Photos



Photo 6: Damage at location 1

General damage description: Damage to brick veneer.

Photo 7: Damage location 2

General damage description: Cracked brick veneer (30mm crack width) - has been removed and
replaced with plywood.



Photo 8: Damage at location 3

General damage description: Differential settlement between adjacent walls.

Photo 9: Damage at location 4

General damage description: Cracking in retaining wall.
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Photo 10: Damage at location 5

General damage description: Timber framed walls splitting of vertical stud members at brick veneer
tie and bracing locations.

Photo 11: Damage at location 5

General damage description: Cracking and splitting of timber brace



Photo 12: Damage at location 7

General damage description: Separation at plaster board joint.

Photo 13: Damage at location 8

General damage description: Separation at slab joint.
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Photo 14: Damage at location 8

General damage description: Separation at plaster board ceiling.

Photo 15: Damage at location 9

General damage description: Crack in concrete slab.



Photo 16: Damage at location 10

General damage description: Cracking in retaining wall.

Photo 17: Damage at location 11

General damage description: Vertical crack in brick veneer between Part 1, Area 1 and Area 1
Extension.



Appendix B

Existing Drawings
n Part1, Area 1 Extension Drawings
n Part 2 Alteration Drawings
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Site Measurements
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Appendix D

CERA DEE Summary Data



Detailed Engineering Evaluation Summary Data V111
Location
Building Name:[CWTP Vehicle Garage Buiding Part 1, Area 1 Reviewer:| David Whittaker
Unit_ No: Street CPENg No: 123089
Building Address: [ Christchurch Treatment Plant | [Shuttle Drive Company:[Beca
Legal Dx ipti BU 0879-019 EQ2 | Company project number: 5323355
Company phone number: |03 366 3521
Degrees  Min _Sec
GPS south:| I I ] Date of
GPS east:| [ I ] ion Date: [ 1/02/2013, 14/02/2012, 24/02/201
Revision:
Building Unique Identifier (CCC):\ ] Is there a full report with this summary? [yes
Site
Site slope:| flat Max retaining height (m):[ 3]
Soil type: | silty sand Soil Profile (if available): [Geatech report available for parts of site |
Site Class (to NZS1170.5):|D
Proximity to waterway (m, if <100m): If Ground improvement on site, describe:[None ]
Proximity to clifftop (m, if < 100m):
Proximity to cliff base (m,if <100m): Approx site elevation (m):| 17.00]
Building
No. of storeys above ground: 1 single storey = 1 Ground floor elevation (Absolute) (m):| 17.00]
Ground floor split?| no Ground floor elevation above ground (m):| 0.00]
Storeys below ground 0
Fi ion type: | other (describe) if Foundation type is other, describe:[ Pad footing and strip footing ]
Building height (m): 3.20 height from ground to level of uppermost seismic mass (for IEP only) (m):| 3.2 |
Floor footorint area (approx): 133
Aae of Buildina (vears): 50 Date of design:| 1935-1965
present?[no ] If so, when (vear)?| |
And what load level (%a)?| ]
Use (around floor):| other (specifv) Brief i iption: [ ]
Use (upper floors):
Use notes (if required):| Storage
Importance level (to NZS1170.5): | IL2
Gravity Structure
Gravity System: | frame system
UB rafters with timber purlins. Lightweight
Roof:| timber framed rafter tvoe. purlin tvoe and claddina| roof on timber sarkina
Floors: | concrete flat slab slab thickness (mm)[150mm slab on arade
Welded connection at one side and
Beams: | steel beam and connector tvoe| bolted at other side.
UB column at one side and timber post at
Columns: | other (note) tvoical (mm x mm)|other side
Walls: [non-load bearing
Lateral load resisting structure
Lateral system along: timber framed walls Note: Define along and across in Diaaonal timber bracina. no linina
Ductility assumed, L 1.25 detailed report! note typical wall length (m) 19|
Period along: 0.40| 0.00 estimate or i estimated
Total deflection (ULS) (mm): estimate or estimated
maximum interstorey deflection (ULS) (mm): estimate or
Lateral system across: timber framed walls lined
Ductility assumed, u. 3.00 note typical wall length (m)) 7]
Period across: 0.40{ 0.00 estimate or i estimated
Total deflection (ULS) (mm): estimate or estimated
maximum interstorey deflection (ULS) (mm): estimate or
Separations:
north (mm): leave blank if not relevant
east (mm):
south (mm):
west (mm):
Non-structural elements
Stairs: | other (specify) describe | none
Wall cladding:| brick or tile describe (note cavity if exists) | brick veneer
Roof Cladding: | Other (specify) describe| flexaphalt on top of sarking
Glazing: | other (specify) none
Ceilings: | none
Services(list):
Available documentation
Griffiths Moffat & Partners 1968, for
partial original designer extension none for original section
partial original designer Griffiths Moffat & Partners 1968
original designer
( original designer
Geotech report| original designer
Damage
Site: Site :[Wi liguefaction on site Describe damage:|
(refer DEE Table 4-2)
:[ none observed notes (if
Differential : notes (if
Li notes (if W liquefaction on site
Lateral Spread: notes (if
Differential lateral spread: notes (if
Ground cracks: notes (if
Damage to area: notes (if
Building:
Current Placard Status:[areen ]
Along Damage ratio: 0% Describe how damage ratio arrived at[
Describe (summary):\ ]
. (% NBS (before ) — % NBS (after ))
Across Damage ratio: o%] Damage _ Ratio =
Describe (summary):\ ] %NBS (before )
Diaphragms Damage?: [no ] Describe: ]
CSWs: Damage?: [no ] Describe: ]
Pounding: Damage?: [no ] Describe: ]
Non-structural: Damage?:\ es ] Describe:[ Cracking to veneer ]

49%| ###### %NBS from IEP below

Recommendations
Level of required: [minor non-structural ]
Building Consent required:| no. |
Interim i [full occupanc ]
Aong Assessed %NBS before e‘quakes:\
Assessed %NBS aﬂere‘quakes:\ 49%|
Across Assessed %NBS before e‘quakes:\

43%| ###### %NBS from IEP below

Assessed %NBS aﬂere‘quakes:\

43%|

Describe: [ Damaged brick veneer

Describ

Describe: ]
If IEP not used, please detail [Force Based O |

methodology:







Detailed Engineering Evaluation Summary Data V111

Location
Building Name: [cwTP vehicle Garage Buiding Part 1, Area 1 Extension Reviewer:| David Whittaker
Unit_ No: Street CPENg No: 123089
Building Address: [ Christchurch Treatment Plant | [Shuttle Drive Company:[Beca
Legal Dx ipti BU 0879-019 EQ2 | Company project number: 5323355
Company phone number: |03 366 3521
Degrees  Min _Sec
GPS south:| I I ] Date of
GPS east:| [ [ ] ion Date: | 1/02/2013, 14/02/2012. 24/02/201
Revision:
Building Unique Identifier (CCC):\ ] Is there a full report with this summary? [yes
Site
Site slope:| flat Max retaining height (m):[ 3]
Soil type:| silty sand Soil Profile (if available): [Geatech report available for parts of site |
Site Class (to NZS1170.5):|D
Proximity to waterway (m, if <100m): If Ground improvement on site, describe:[None ]
Proximity to clifftop (m, if < 100m):

Proximity to cliff base (m,if <100m): Approx site elevation (m):| 17.00]

Building
No. of storeys above ground: 1 single storey = 1 Ground floor elevation (Absolute) (m):| 17.00]
Ground floor split?| no Ground floor elevation above ground (m):| 0.00]

Storeys below ground 0
ion type: | other (describe) if Foundation type is other, describe:[ Pad footing and strip footing ]
Building height (m): 3.20 height from ground to level of uppermost seismic mass (for IEP only) (m):| 3.2 |
Floor footorint area (approx): 208
Aae of Buildina (vears): Sd Date of design:| 1935-1965

present?[no ] If so, when (vear)?| |
And what load level (%a)?| ]
Use (around floor):| other (specifv) Brief i iption: [ ]

Use (upper floors):
Use notes (if required):| Storage
Importance level (to NZS1170.5): | IL2

Gravity Structure

Gravity System: | frame system

UB rafters with timber purlins. Lightweight
Roof:| timber framed rafter tvoe. purlin tvoe and claddina| roof on timber sarkina

Floors: | concrete flat slab slab thickness (mm)[150mm slab on arade

Welded connection at one side and
Beams: | steel i beam and connector tvoe| bolted at other side.

UB column at one side and timber post at

Columns: | other (note) tvoical di ions (mm x mm)| other side.

Walls: [non-load bearing

Lateral load resisting structure

Lateral system along: | ight timber framed walls Note: Define along and across in Diaaonal timber bracina. no linina
Ductility assumed, 1 1.25 detailed report! note typical wall length (m))
Period along: 0.40| 0.00 estimate or i estimated
Total deflection (ULS) (mm): estimate or i estimated
maximum interstorey deflection (ULS) (mm): estimate or
Lateral system across: |l timber framed walls lined
Ductility assumed, u. 3.00 note typical wall length (m)) 8|
Period across: 0.40{ 0.00 estimate or i estimated
Total deflection (ULS) (mm): estimate or i estimated
maximum interstorey deflection (ULS) (mm): estimate or i
Separations:
north (mm): leave blank if not relevant
east (mm):
south (mm):
west (mm):
Non-structural elements
Stairs: | other (specify) describe | none
Wall cladding:| brick or tile describe (note cavity if exists) | brick veneer
Roof Cladding: | Other (specify) describe| flexaphalt on top of sarking
Glazing: | other (specify) none

Ceilings: | none
Services(list):

Available documentation

partial original designer Griffiths Moffat & Partners 1968
partial original designer Griffiths Moffat & Partners 1968
original designer

( original designer
Geotech report| original designer

Damage
Site; Site :[wi liquefaction on site Describe damage:|
(refer DEE Table 4-2)
[ none observed notes (if
Differential | none observed notes (if
Li i 0-2 m¥100m? notes (if i on site
Lateral Spread:| none apparent notes (if i
Differential lateral spread:| none apparent notes (if
Ground cracks:| 0-20mm/20m notes (if i by digester
Damage to area: | slight notes (if i
Building:
Current Placard Status:[areen J
Aong Damage ratio: 0%| Describe how damage ratio arrived at|
Describe (summary):\ ]
. (% NBS (before ) — % NBS (after ))
Across Damage ratio:| o%| Damage _ Ratio =
Describe (summary): | | % NBS (before )
Diaphragms Damage?: [no ] Describe:| ]
CSWs: Damage?: [no ] Describe:| ]
Pounding: Damage?: [no ] Describe:| ]
Non-structural: Damage?: [ves ] Describe:| Cracking to veneer ]
Recommendations
Level of i i required:\m\nor non-structural | Describe:| Damaged brick veneer
Building Consent required: [no | i
Interim ons: | full occupancy ] ibe: ]
Along Assessed %NBS before e'quakes:| 64%)| ###### %NBS from IEP below If IEP ot used, please detail [Force Based O |
Assessed %NBS aﬂere‘quakes:\ 64%] methodology:
Across Assessed %NBS before e‘quakes:\ 78%) ###### %NBS from IEP below

Assessed %NBS aﬂere‘quakes:\ 78%)







Detailed Engineering Evaluation Summary Data V111

Location

Building Name: [cwTP vehicle Garage Buiding Part 1.Area 2 Reviewer:| David Whittaker
Unit_ No: Street CPENg No: 123089
Building Address: [ Christchurch Treatment Plant | [Shuttle Drive Company:[Beca
Legal Dx ipti BU 0879-019 EQ2 | Company project number: 5323355
Company phone number: |03 366 3521
Degrees  Min _Sec
GPS south:| I I ] Date of
GPS east:| [ [ ] Date:|1/02/2013, 14/02/2012. 24/02/201
Revision:
Building Unique Identifier (CCC):\ ] Is there a full report with this summary? [yes
Site
Site slope: | slope < 1in 10 Max retaining height (m):| 3]
Soil type:| silty sand Soil Profile (if available): [Geatech report available for parts of site |
Site Class (to NZS1170.5):|D
Proximity to waterway (m, if <100m): If Ground improvement on site, describe:[None ]
Proximity to clifftop (m, if < 100m):

Proximity to cliff base (m,if <100m): Approx site elevation (m):| 17.00]

Building
No. of storeys above ground: 1 single storey = 1 Ground floor elevation (Absolute) (m):| 17.00]
Ground floor split?| no Ground floor elevation above ground (m):| 0.00]

Storeys below ground 0

ion type: | other (describe) if Foundation type is other, describe:[ strip footing ]
Building height (m): 3.40 height from ground to level of uppermost seismic mass (for IEP only) (m):| 3.4 |

Floor footorint area (approx):

Aae of Buildina (vears):

10%
50

Date of design:| 1935-1965

present?[no ] If so, when (vear)?| |
And what load level (%a)?| ]
Use (around floor):| other (specifv) Brief i iption: [ ]
Use (upper floors):
Use notes (if required):| Offices
Importance level (to NZS1170.5): | IL2
Gravity Structure
Gravity System: |load bearing walls
Timber rafter with timber purlins.
Roof:| timber framed rafter tvoe. purlin tvoe and claddina| L roof on timber sarkina.
Floors: | concrete flat slab slab thickness (mm)[150mm slab on arade
Beams: | timber tvoe|timber frame walls
Columns: | timber tvoical (mm x mm){100x50
Walls: [non-load bearing 0]
Lateral load resisting structure
Lateral system along: | timber framed walls Note: Define along and across in Diaaonal timber bracina. no linina
Ductility assumed, 1 1.25 detailed report! note typical wall length (m)) 4
Period along: 0.40| 0.00 estimate or i estimated
Total deflection (ULS) (mm): estimate or estimated
maximum interstorey deflection (ULS) (mm): estimate or
Lateral system across: |l timber framed walls Diaaonal timber bracina. no linina
Ductility assumed, u. 1.25 note typical wall length (m)) 4
Period across: 0.40{ 0.00 estimate or i estimated
Total deflection (ULS) (mm): estimate or estimated
maximum interstorey deflection (ULS) (mm): estimate or
Separations:
north (mm): leave blank if not relevant
east (mm):
south (mm):
west (mm):
Non-structural elements
Stairs: | other (specify) describe|none
Wall cladding:| brick or tile describe (note cavity if exists) | brick veneer
Roof Cladding: | Other (specify) describe | unknown
Glazing:| timber frames
Ceilings:| fibrous plaster, fixed
Services(list):
Available documentation
none original designer
none original designer
original designer
original designer
Geotech report| original designer
Damage
Site: Site ‘\W liquefaction on site Describe damage:|
(refer DEE Table 4-2)
[ none observed notes (if
Differential : notes (if
Li notes (if W liquefaction on site
Lateral Spread: notes (if
Differential lateral spread: notes (if
Ground cracks: notes (if
Damage to area: notes (if
Building:
Current Placard Status:[areen J
Aong Damage ratio: 0%| Describe how damage ratio arrived at|
Describe (summary):\ ]
. (% NBS (before ) — % NBS (after ))
Across Damage ratio:| o%| Damage _ Ratio =
Describe (summary): | | % NBS (before )
Diaphragms Damage?: [no ] Describe:| ]
CSWs: Damage?: [no ] Describe:| ]
Pounding: Damage?: [no ] Describe:| ]
Non-structural: Damage?: [ves ] Describe:| Cracking to veneer ]

100%)| ##### %NBS from IEP below

Recommendations
Level of required: [minor non-structural ]
Building Consent required: [no |
Interim ons: | full occupancy J
Aong Assessed %NBS before e‘quakes:\
Assessed %NBS aﬂere‘quakes:\ 100%|
Across Assessed %NBS before e‘quakes:\

78%] ####H# %NBS from IEP below

Assessed %NBS aﬂere‘quakes:\

78%]

Describe: | Damaged brick veneer
Describ

Describe: |

If IEP not used, please detail [

Force Based Qt |

methodology:







Detailed Engineering Evaluation Summary Data V111
Location
Building Name: [cwTP veticle Garage Buiding Part 2 ] Reviewer:| David Whittaker
Unit_ No: Street CPENg No: 123089
Building Address: [ Christchurch Treatment Plant | [Shuttle Drive Company:[Beca
Legal Dx ipti BU 0879-019 EQ2 | Company project number: 5323355
Company phone number: |03 366 3521
Degrees  Min _Sec
GPS south:| I I ] Date of
GPS east:| [ [ ] ion Date: | 1/02/2013, 14/02/2012. 24/02/201
Revision:
Building Unique Identifier (CCC):\ ] Is there a full report with this summary? [yes
Site
Site slope:| flat Max retaining height (m):[ 3]
Soil type:| silty sand Soil Profile (if available): [Geatech report available for parts of site |
Site Class (to NZS1170.5):|D
Proximity to waterway (m, if <100m): If Ground improvement on site, describe:[None ]
Proximity to clifftop (m, if < 100m):
Proximity to cliff base (m,if <100m): Approx site elevation (m):| 17.00]
Building
No. of storeys above ground: 1 single storey = 1 Ground floor elevation (Absolute) (m):| 17.00]
Ground floor split?| no Ground floor elevation above ground (m):| 0.00]
Storeys below ground 0
ion type: | other (describe) if Foundation type is other, describe:[ strip footing ]
Building height (m): 3.40 height from ground to level of uppermost seismic mass (for IEP only) (m):| 3.4 |
Floor footorint area (approx): 83
Aae of Buildina (vears): 50 Date of design:| 1935-1965
present?[no ] If so, when (vear)?| |
And what load level (%a)?| ]
Use (around floor):| other (specifv) Brief i iption: [ ]
Use (upper floors):
Use notes (if required):| Offices
Importance level (to NZS1170.5): | IL2
Gravity Structure
Gravity System: |load bearing walls
Roof:| timber framed rafter tvoe. purlin tvoe and cladding|
Floors: | concrete flat slab slab thickness (mm)| 150mm slab on arade
Beams: | timber tvoe| timber frame walls
Columns: | timber tvoical (mm x mm)
Walls: | non-load bearing 0]
Lateral load resisting structure
Lateral system along: |l timber framed walls Note: Define along and across in
Ductility assumed. u: 3.00 detailed report! note typical wall length (m) 4
Period along: 0.40| 0.00 estimate or i estimated
Total deflection (ULS) (mm): estimate or estimated
maximum interstorey deflection (ULS) (mm): estimate or
Lateral system across: |l timber framed walls
Ductility assumed. 1 3.00 note typical wall length (m)| 4
Period across: 0.40{ 0.00 estimate or i estimated
Total deflection (ULS) (mm): estimate or estimated
maximum interstorey deflection (ULS) (mm): estimate or
Separations:
north (mm): leave blank if not relevant
east (mm):
south (mm):
west (mm):
Non-structural elements
Stairs: | other (specify) describe | none
Wall cladding:| brick or tile describe (note cavity if exists)| brick veneer
Roof Cladding: | Other (specify) describe| unknown
Glazing:| timber frames
Ceilings:| fibrous plaster, fixed
Services(list):
Available documentation
none original designer
none original designer
original designer
( original designer
Geotech report| original designer
Damage
Site: Site :[Wi liguefaction on site Describe damage:|
(refer DEE Table 4-2)
:[ none observed notes (if
Differential : notes (if
Li notes (if W liquefaction on site
Lateral Spread: notes (if
Differential lateral spread: notes (if
Ground cracks: notes (if
Damage to area: notes (if
Building:
Current Placard Status:[areen ]
Along Damage ratio: 0% Describe how damage ratio arrived at:[Damage to concrete slab
Describe (summary):\ ]
. (% NBS (before ) — % NBS (after ))
Across Damage ratio:| o%] Damage _ Ratio =
Describe (summary):\ ] %NBS (before )
Diaphragms Damage?: [no ] Describe: ]
CSWs: Damage?: [no ] Describe: ]
Pounding: Damage?: [no ] Describe: ]

Non-structural:

Damage?: [ves

Describe:[ Cracking to veneer ]
Describe:

Damaged brick veneer and slab
Describ

100%)| ##### %NBS from IEP below

72%] ####H# %NBS from IEP below

Recommendations
Level of required: [minor non-structural ]
Building Consent required: [no |
Interim i [full occupanc ]
Aong Assessed %NBS before e‘quakes:\
Assessed %NBS aﬂere‘quakes:\ 100%)
Across Assessed %NBS before e‘quakes:\

Assessed %NBS aﬂere‘quakes:\

72%)]

Describe:

If IEP not used, please detail [

d using NZS3604 ]

methodology:
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Executive Summary

CH2M Beca Ltd (Beca) has been engaged by Christchurch City Council (CCC) to undertake post-
earthquake structural assessments for buildings at the Christchurch Wastewater Treatment Plant
(CWTP). These assessments were carried out due to damage caused by the magnitude 7.1
Canterbury Earthquake on 4 September 2010 and the magnitude 6.3 Christchurch Earthquake on
22 February 2011 and subsequent aftershocks

The scope of the structural assessment works include:

m Locating, describing and documenting earthquake damage to the structural components of the
buildings to serve as a record to CCC.

= Review of the available construction drawings for the buildings.

m |dentification of those areas that require structural remedial works and propose remedial
methodologies for each typical defect. Repair methodologies are intended to bring the buildings
back to, or as near as reasonably practical to, the buildings’ condition prior to the earthquake
events.

A visual inspection of damage to the structures at the CWTP and review of the construction
drawings shows that in general the primary structural elements behaved adequately and sustained
only relatively minor damage.

In general, to return the buildings to as near its original state as possible, all cracking to structural
concrete and masonry should be grouted or epoxy injected.

However, a number of additional investigations are recommended which may result in identifying
further damage. This damage may be significant. In particular additional investigations are
recommended for the primary sedimentation tanks, solids contact tanks, north and south gallery
structures, trickling filters and the clarifiers.

This summary is a limited précis of our observations and conclusions. Where any question arises as
to the scope of the assessment undertaken by us, or the interpretation of this summary, the full
report should be reviewed, or CH2M Beca Ltd consulted.
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1 Introduction

1.1 Background

CH2M Beca Ltd (Beca) has been engaged by Christchurch City Council (CCC) to undertake post-
earthquake structural assessments for buildings at the Christchurch Wastewater Treatment Plant
(CWTP). These assessments were carried out due to damage caused by the magnitude 7.1
Canterbury Earthquake on 4 September 2010 and the magnitude 6.3 Christchurch Earthquake on
22 February 2011 and subsequent aftershocks. The 7.1 magnitude and in particular 6.3 magnitude
earthquakes resulted in widespread damage to buildings and infrastructure in the Christchurch
region.

CCC has requested all buildings at the CWTP to be assessed and structural evaluation reports for
buildings be provided. Detailed inspections for buildings at the plant were carried out on 5 and 7
March 2011.

The structural assessment carried out by Beca fulfils the following function:

m Locate, describe and document earthquake damage to the structural components of the
buildings to serve as a record to CCC. Identify those areas that require structural remedial works
and propose remedial methodologies for each typical defect. Repair methodologies are intended
to bring the buildings back to, or as near as reasonably practical to, the buildings’ condition prior
to the earthquake events.

Since the main earthquakes of 4 September 2010 and 22 February 2011, there have been a
number of aftershocks. The information in this report provides a snapshot of building damage at the
time the detailed inspections were carried out. No further inspections have been completed since
these dates. Any questions regarding this report’s validity should be referred to Beca in the first
instance.

1.2  Scope of Work

This document serves as a record of the structural inspections undertaken and it may also be
submitted to CCC as a basis for initial discussion prior to preparation of Building Consent
documentation, if required.

The specific Beca scope of work for the detailed structural evaluation is as follows:

m  Carry out detailed structural inspections and a damage survey of the structural elements for
each building and provide recommendations for any further investigation that may be required.

= Review the original construction drawings for the buildings, if available. The purpose of this
review will be to identify concealed structural components of the building that may have suffered
damage and therefore warrant inspection.

= Upon completion of the above, prepare a report to that includes a record of the inspection
undertaken, photos of the various areas of damage, findings, repair methodology and associated
remedial works.

= The report will highlight areas requiring remedial work and will suggest a basic methodology with
the intention of bringing the buildings up to, or as near as reasonably practical to, the buildings’
condition prior to the earthquake.

1.3 Limitations

The following limitations apply to this engagement:
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m Beca and its employees and agents are not able to give any warranty or guarantee that all
defects, damage, conditions or qualities have been identified.

= Inspections are primarily limited to visible structural components. Appropriate locations for
invasive inspection, if required, will be based on damage patterns observed in visible elements,
and review of the construction drawings and structural system. As such, there will be concealed
structural elements that will not be directly inspected.

m  The inspections are limited to building structural components only. Structural components in this
instance are primary, secondary or tertiary structural elements constructed from concrete, steel,
timber or masonry.

= Inspection of building services, pipework, pavement and fire safety systems is excluded from the
scope of this report.

m Inspection of the glazing systems, linings, carpets, claddings, finishes, suspended ceilings,
partitions, and the general water tightness envelope is excluded from the scope of this report.

= The information in this report provides a snapshot of building damage at the time the detailed
inspection was carried out. Additional inspections required as a result of significant aftershocks
are outside the scope of this work.

This report is of defined scope and is for reliance by CCC only, and only for this commission. Beca
should be consulted where any question regarding the interpretation or completeness of our
inspection or reporting arises.

This report should be read in conjunction with the letter report entitled “CWTP Earthquake Structural
Damage Assessment” dated 9 September 2010 and the report entitled “CWTP Earthquake Damage
— Minor Structural Repairs” dated 20 October 2010 for the assessed damage and proposed repair
methodologies following the 4 September 2010 earthquake.

It is noted that some of the damage noted in this current report may be associated with the 4
September earthquake and subsequent aftershocks.

This report should also be read in conjunction with The Oxidation Pond condition report for the
September 2010 earthquake entitled "Christchurch Wastewater Treatment Plant - Damage to
Oxidation Ponds in the 2010 Darfield Earthquake".

The damage assessment and reporting following the February 2011 earthquake for the Oxidation
Ponds, Civil Works and Mechanical & Electrical Works was not completed at the time of writing this
report.
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2 Summary of Buildings and Structures

The Christchurch Wastewater Treatment Plant is located the end of Shuttle Drive in Bromley
approximately 5 kilometres from central Christchurch. An aerial view of the plant is shown in Figure
1 below.

Figure 1 — Aerial View of CWTP
The plant comprises several buildings / structures as outlined below.

1) Administration Building

2) Operations Building

3) Pump Station A / Basement Storeroom / 11kV Switchroom
4) Workshop & Emergency Equipment Store (to the North of PS-A)
5) Screen Room

6) Engine Room & Workshop to the South

7) Thickener Building & Pump Station B

8) Education Centre / Garage / Technicians' Workshop

9) Dewatering Building

10) Dryer Building

11) Energy Centre Building

12) North Gallery

13) South Gallery
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14) Primary Sedimentation Tanks and Solids Contact Tanks
15) Sludge Lagoons

16) Influent Structure

17) Trickling Filters 1 and 2

18) Digesters 1 - 4

19) Digesters 1 - 4 Control Building

20) Digesters 5 & 6 and Underground Gallery
21) Digesters 5 & 6 Control Building

22) Clarifiers 1 - 4

23) RAS / WAS Pump Station

24) Water Tank and Gas Holder Tank
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3 Structure Inspection Overview

3.1 Inspection Methodology

The buildings were inspected around the full perimeter of the exterior from the ground. Buried
foundation elements were not inspected, but based on observations at the ground level this is not
considered to be necessary. All buildings were inspected internally with the exception of the Energy
Centre building and the RAS / WAS Pump Station building. The interior of the Digesters, Clarifiers
and several of the Primary Sedimentation Tanks could not be inspected. Most of the structural
systems such as the concrete and masonry walls were not clad with any material and were typically
only covered by paint.

3.2 Assessment Summary

In general based on the visual inspection, with respect structural load-carrying capacity, all buildings
and structures appear to have performed adequately with generally only minor structural damage.

In general, to return the buildings to as near its original state as possible, all cracking to structural
concrete and masonry should be grouted or epoxy injected.

However, refer to Section 6 for recommendations for additional investigations which may reveal
additional damage which may be significant.

3.3 Damage Classification System

Table 1 below classifies damage into general categories. These categories have been chosen
based on several factors, including:

= The effect of the defect on the strength and stiffness of the structure.
= The effect of the defect on the durability of the structural element.
m  Suggested repair method.

Structural damage that falls outside the scope of the table will be considered on a case by case
basis.
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Table 1- Classification of Damage Type for Primary and Secondary Structural Elements

Damage Type

General Damage Description

Type 1

Cracks in concrete structures that do not exceed a width of 0.3 mm.

These cracks are not likely to have any adverse effect on structure durability.
The structural system will also perform satisfactorily without repair of the
damage of this type. There is therefore no requirement to repair Type 1 cracks
in order to meet Building Code compliance. However, both the building’s
aesthetic and stiffness are affected. If left unrepaired, the building’s response to
loading will not be the same as prior to the earthquake damage. The building will
be more flexible than it was prior to the earthquake, and therefore the
serviceability limits maybe exceeded in certain conditions i.e. strong winds;
however building safety will not be compromised. In order to return the building
to as near to the original performance as possible, the cracks should be repaired
as far as is practical with an epoxy or grout injection system (Sikadur Injectokit-
LV or equivalent). Note it is often not feasible to repair crack widths less than
around 0.2 mm. For crack widths less than 0.2 mm the surface shall be cleaned
and painted with Sikagard 550 elastomeric paint.

Type 2

Cracks in concrete structures that exceed a crack width of 0.3mm, but less than
1.0 mm. These cracks require remedial work. In order to restore Building Code
durability requirements these cracks should be repaired with a surface treatment
of grout or crack sealant, however the building’s stiffness will not be improved
with this repair and the building will remain more flexible than it was prior to the
earthquake. In order to return the building to as near to its original performance
as possible, the cracks should be repaired with an epoxy or grout injection
system (Sikadur Injectokit-TH or equivalent).

Type 3

Cracks in a concrete structure that exceed a crack width of 1.0 mm.

These cracks require remedial work to the visibly affected area, and further
investigation to confirm if remedial work is required to unseen areas. The cracks
should be repaired with an epoxy or grout injection system (Sikadur 52 epoxy
grout or equivalent)

Type 4

Spalling to concrete elements. Spalling is unlikely to have a major effect on the
structure unless it is particularly severe. However, spalling should be repaired
using a structural mortar system to reinstate cover to reinforcement and for
aesthetic reasons. Square off edges of concrete spalling with angle grinder to a
minimum depth of 10mm. If reinforcement is visible, remove rust and corrosion
products from reinforcement using cup brush or rust removing attachment on an
angle grinder. Apply Sika MonoTop Primer to reinforcement and concrete
substrate as per the manufacturer’'s recommendations. Apply Sika MonoTop
Structural Mortar to build to original profile as per the manufacturer’s
recommendations. Equivalent products may be used.

Type 5

Damage to mortar in masonry elements. Mortar damage can reduce the
resilience of a masonry facade to earthquake shaking. Damaged mortar should
be removed and the masonry repointed.

Note: The 0.3 mm limit is sourced from Concrete Structures Standard NZS 3101 Commentary,
stating that corrosion of reinforcing steel is not likely to be affected by crack widths less than

0.3 mm.

=Y
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4 Detailed Inspection Observations

The following section outlines the results of the visual inspection, a description of the damage and
likely repair methodologies. Refer to Appendix A for a damage summary and Appendix B for the
Level 2 Rapid Assessment Forms.

It was noted there was general minor liquefaction around the site as evidenced by sand and silt and
by observations by CWTP staff at the time of the earthquake. Ground settlement in the order of 50
mm to 300 mm was widespread around the site.

4.1  Administration Building

The administration building appears to be in good condition for its age and does not appear to show
any signs of significant structural damage due to the earthquakes.

4.2  Operations Building

The operations building comprises the Control Room, laboratories and offices. Other than the
relatively minor damage as outlined below the operations building appeared to be in good condition.

Ref. Description Damage

Type /
Repair

S2.1 Diagonal cracking in Type 2.
wall next to opening
near entrance to the
Control Room (approx. 1 | Repair with

mm crack width). an epoxy or
grout
injection
system.
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Description Damage
Type /
Repair
S2.2 Mortar is cracked in Type 5.
brick cladding outside
the south-west doorway
(view looking upwards Remove
towards the eaves). cracked
mortar and
repoint
masonry.
S2.3 The timber purlins Supply
connecting to the packers
western timber truss on | between
the new roof structure purlins and
have separated by truss.
approx 30 mm. (The Install joist
roof structure was hangers.
currently under
construction).

4.3 Pump Station A/ Basement Storeroom / 11kV Switchroom

The building has reasonably large cracks (up to 5 mm) in the southern basement wall and the
eastern ground floor wall. There is also a crack across the mezzanine floor from the basement
stairs to the eastern wall. As outlined below the crack in the mezzanine floor does not weaken the
vertical load-carrying capacity and the cracks in the wall do not compromise the stability of the
walls.

The brick veneer cladding on the exterior walls appeared to be in good condition.
The ceiling panels above the pump station had fallen as a result of the earthquake.

It is recommended a level survey be carried out to better understand the damage behaviour. If
significant settlement or heaving has occurred, it is recommended that subsurface investigation be
carried out to assess the extent of damage to the structure below ground and the whether there are
any voids beneath the foundation.

@ CH2M Beca // 1 April 2011 // Page 9

CH2ZM BeCa 6516335 // NZ1-4214764-9 0.9




Christchurch Wastewater Treatment Plant: Post-Earthquake Structural Damage Assessment

Description Damage
Type /
Repair
S3.1 Large cracks in south Type 3.
basement wall (up to 5
mm crack width).
Repair with
an epoxy or
grout
injection
system.
S3.2a Large cracks to eastern | Type 3.
& S3.3 ground level wall next to
men's changing room
(up to 3 mm crack Repair with
width). View from an epoxy or
mezzanine floor. grout
injection
system.
S3.2b Large cracks to eastern | Type 3.
ground level wall next to
men's changing room.
View from inside men’s Repair with
changing room. an epoxy or
grout
injection
system.
S3.2c Close-up view of large Type 3.
cracks to eastern
ground level wall next to
men's changing room. Repair with
an epoxy or
grout
injection
system.

CH2ZM B2Ca
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Description Damage
Type /
Repair
S3.4 (no image) Cracking to eastern Type 2.
basement wall (approx
0.3 mm crack width).
Repair with
an epoxy or
grout
injection
system.
S3.5 Cracking in mezzanine Type 2.
floor. The mezzanine
floor is supported by a
reinforced concrete Repair with
beam spanning east- an epoxy or
west. Therefore the grout
cracks in the mezzanine | jpjection
floor do not compromise | gystem.
the vertical load capacity
of the floor.
S3.5 Cracking in mezzanine Type 2.
floor with covering
removed.
Repair with
an epoxy or
grout
injection
system.
S3.5 Cracking in mezzanine Type 2.
floor with crack
propagating from edge.
Repair with
an epoxy or
grout
injection
system.

CH2ZM B2Ca
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Description Damage
Type /
Repair
S3.5 Cracking in mezzanine Type 2.
floor.
Repair with
an epoxy or
grout
injection
system.
S3.6 {no image) Cracks in basement Type 2.
floor slab (up to approx
1 mm crack width).
Repair with
an epoxy or
grout
injection
system.
S3.7& Cracks in southern Type 2.
S3.8 column and cracks in
reinforced concrete floor
slab of 11 kV Repair with
switchroom. an epoxy or
grout
injection
system.
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Description Damage
Type /
Repair
S3.9 Gaps between the infill Type 5.
brickwork and the RC
columnin 11 kv
switchroom. Remove
cracked
mortar and
repoint
masonry
S3.10 Cracks in walls of Type 2.
storeroom beside PS-A.
Repair with
an epoxy or
grout
injection
system

@ CH2M Beca // 1 April 2011 // Page 13

CH2ZM BeCa 6516335 // NZ1-4214764-9 0.9



Christchurch Wastewater Treatment Plant: Post-Earthquake Structural Damage Assessment

4.4  Workshop & Emergency Equipment Store (to the North of PS-A)

Other than the cracking as outlined below, the workshop and emergency equipment store did not
appear to have suffered significant structural damage as a result of the earthquakes.

Ref. Description Damage

Type /
Repair

S4.1 Cracking to columns (at | Type 2.

two locations).

Repair with
an epoxy or
grout
injection
system

S4.2a Cracking to walls at Type 2.
entrance to workshop
and inside workshop.
Repair with
an epoxy or
grout
injection
system

S4.2b Cracking to walls at Type 2.

entrance to workshop.

Repair with
an epoxy or
grout
injection
system
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S4.2c

Description

Cracking to walls at
entrance to workshop.

Damage
Type /
Repair

Type 2/3.

Repair with
an epoxy or
grout
injection
system

S4.2d

Cracking to walls in
workshop.

Type 2.

Repair with
an epoxy or
grout
injection
system

S4.3

Cracking in beam at one
location

Type 2.

Repair with
an epoxy or
grout
injection
system

CH2ZM B2Ca
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Description Damage

Type /
Repair

S4.4 (no image) Cracking to walls in Type 2.
emergency equipment
store (up to 1 mm crack
width). Repair with
an epoxy or
grout
injection
system

45 Screen Room

Other than the cracking as outlined below, the screen room did not appear to have suffered
significant structural damage as a result of the earthquakes.

Description Damage

Type /
Repair

S5.1a Diagonal cracks in north | Type 2.
and south walls (approx
0.3 mm crack width)
Repair with
an epoxy or
grout
injection
system
S5.1b Diagonal cracks in north | Type 2.
and south walls (approx
0.3 mm crack width)
Repair with
an epoxy or
grout
injection
system
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Description

Damage
Type /
Repair

S5.2 Cracked mortar in Type 5.
blockwork on south-west
wall.
Remove
cracked
mortar and
repoint
masonry
S5.3 Horizontal cracks in Type 2.
walls (approx 0.3 mm
crack width).
Repair with
an epoxy or
grout
injection
system
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46 Engine Room and Workshop to the South

The engine room appears to show no signs of structural damage. However, most of the structure
was hidden due to the sound-proof cladding. It is recommended a sample of cladding be removed
and the structure behind it inspected for damage.

Other than the damage to the masonry infill the workshop appeared to be structurally sound.

Description

S6.1 In the workshop to the Type 5.
south of the engine
room there was cracking
in corner join between Remove
masonry wall and cracked
reinforced concrete mortar and
columns. This was repoint
observed to be typical at masonry.
all columns.

4.7  Thickener Building & Pump Station B

The building does not appear to have suffered significant structural damage as a result of the
earthquake. However, the cracked concrete at the pipe may be the result of differential settlement.
It is recommended a level survey be carried out to determine the amount of structural differential
settlement (if any). If the differential settlement is significant carry out sub-surface investigation to
identify if there any voids underneath the structure.
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S7.1

S7.2

S7.3

Description Damage
Type /
Repair

Horizontal cracking next | Type 2.

to windows on western

side of building.
Repair with
an epoxy or
grout
injection
system.

Settlement of the ground | Remove

at the north-eastern end | loose soil

of the building. and broken
pavement,
backfill,
compact
and replace
pavement.

Cracking (approx 0.2 Type 1.

mm crack width) on

western wall near door

on southern end of Repair with

building. an epoxy or
grout
injection
system

CH2ZM B2Ca
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S7.4

S7.5

S7.6

S7.7

{no image)

Description Damage
Type /
Repair

Damage to concrete Type 4.

paving slab next to

building at southern end

of building. Repair with
structural
repair
mortar
system.

Cracking on eastern wall | Type 2.

between roller doors

(approx 0.3 mm crack

width) Repair with
an epoxy or
grout
injection
system

Cracking in eastern wall | Type 1.

at northern end of

building (approx 0.2 mm

crack width) Repair with
an epoxy or
grout
injection
system

Cracking to corbel Type 4.

supporting the crane ralil

beam on western side of

building next to roller Inspect

door. corbel,
remove
broken
concrete
and repair
with
structural
repair
mortar
system.

CH2ZM B2Ca
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S7.8

Description

Large crack to concrete
where pump station pipe
passes through wall.

Damage
Type /
Repair

Break out
and replace
concrete.
Carry out
level survey
to assess
whether the
cracked
pipe is the
result of
differential
settlement
or seismic
shaking.

S7.9

Spalling to top of column
at south-east end next
to wall

Type 4.

Repair with
structural
repair
mortar
system.

S7.10

Cracking in wall above
internal door to southern
room (0.2-0.3mm crack
width)

Type 1.

Repair with
an epoxy or
grout
injection
system.

CH2ZM B2Ca
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4.8

Education Centre / Garage / Technicians' Workshop

Apart from the cracking to the masonry the buildings appear to have suffered minimal structural
damage as a result of the earthquakes.

Description Damage
Type /
Repair
S8.1a Large cracks / gaps (30 | Investigate
mm) in brickwork on stability of
northern wall next to slope.
Digester 4. This appears | Remove
to be the result of slope | and replace
movement next to brickwork
Digester No. 4 (as or remove
evidenced by tension brickwork
cracks in the slope). completely
and replace
with timber
framed wall
(or similar).
S8.1b Close-up view of large As above.
cracks / gaps in
brickwork on north-
western wall.
S8.2 Gaps in brickwork Type 5.
between walls on
northern face.
Remove
cracked
mortar and
repoint
masonry.

CH2ZM B2Ca
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Description Damage

Type /
Repair

S8.3 Cracks in brickwork Type 5.

mortar in eastern wall.

Remove
cracked
mortar and
repoint
masonry.

4.9 Dewatering Building
Structural damage to the bio-solids dewatering building is minor.
Ref. Description Damage

Type /
Repair

S9.1 Cracking / spalled Type 4.
concrete at base of
concrete encased steel

I-beam columns. Break out

loose
concrete
and repair
with
structural
repair
mortar
system.
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Description

S9.2 Cracking in eastern
walls (approx 0.3 mm

crack width).

Damage
Type /
Repair

Type 2.

Repair with
an epoxy or
grout
injection
system.

S9.3 Cracking in columns.

Type 2.

Repair with
an epoxy or
grout
injection
system.

S9.4 Large gap at steps at
south-western corner of

building.

Reinstate
concrete
and provide
seal.
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Description Damage

Type /
Repair

S9.5 Cracks in walls at weld Type 2.

plate connections. This

cracking was observed

at several of the weld Repair with

plate connections. an epoxy or
grout
injection
system

4.10 Dryer Building

Other than the minor damaged areas as outlined below, the building appears to be structurally
sound.

Ref. Description

S10.1 Spalling to top of interior | Type 4.
wall panel on northern

end of building.

Break out
loose
concrete
and repair
with
structural
repair
mortar
system.

S10.2 Cracking in walls nextto | Type 2.
opening on western wall
(approx 0.3 mm crack
width). Repair with
an epoxy or
grout
injection
system
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Description

S10.3 (no image) Cracking above door on | Type 2.
southern side of building
(approx 0.3 mm crack
width) Repair with
an epoxy or
grout
injection
system

S10.4 (no image) Cracking to panels next | Type 2.
to doors / windows on
north face (approx 0.3
mm crack width) Repair with

an epoxy or
grout
injection
system

4.11 Energy Centre Building

The interior of the building could not be inspected. From the outside there were no apparent

structural defects. However, from the inspection carried out by Beca after the 4 September 2010
earthquake, it was noted that the precast panels were cracked at the weld plate connections. Itis
likely further cracking to these panels will have occurred due to the 22 February 2011 earthquake.

These cracks will need to be repaired using an epoxy or grout injection system (Type 2 repair).

4.12 North Gallery

The most significant damage to the north gallery was the differential movement between the
adjacent tunnel sections resulting in damage to the joint seals. This type of damage was observed
at most of the joints. The joints did not appear to be leaking.

The construction drawings for the gallery structure show the joint in the channel floors comprises a
square-ended slab with a 25 mm thick bitumen-impregnated fibre board with a PVC water-stop
placed 75 mm from one edge and sealant on one edge. The drawings show the joint in the walls to
have a tongue-and-groove type joint with a bitumen-impregnated fibreboard, a PVC water-stop
placed centrally in the wall and sealant to both faces.

Given the amount of movement observed at the joints, it is likely the tongue and groove segments
of the concrete and the PVC water-stop may have been damaged and it is recommended a local
break out is undertaken on a joint with large movement to assess if there is any damage.

Above the gallery tunnel there is a bypass channel which could not be inspected. The joint requires
inspection from inside this channel (if possible) to assess the extent of damage.

To assess the extent of damage on the exterior faces of the walls, it is recommended that local
excavations be carried out at each of the joint locations.
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Description

Damage
Type /
Repair

S12.1 Cracking around Type 2.
doorway near digester
control room.
Repair with
an epoxy or
grout
injection
system
S12.2a Differential vertical and Remove
horizontal movement at | seal,
control joints up to 20 remove
mm. This type of loose
damage was observed concrete,
at most of the joints. reinstate
concrete
and replace
seal
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Description Damage

Type /
Repair

S12.2b Differential vertical and As above
horizontal movement at
control joints.

S12.2c Differential vertical and As above

horizontal movement at
control joints.
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Description Damage

Type /
Repair

S12.3 Large movement Remove
(approx 30 mm) at top of | seal,

stairs next to Digester remove
Control Room. loose
concrete,
reinstate
concrete or
provide a
cover plate
and replace
seal.

4.13 South Gallery

Similarly for the north gallery the most significant damage to the south gallery was the differential
movement between the adjacent tunnel sections resulting in damage to the joint seals. This type of
damage was observed at most of the joints. Two of these joints were leaking and adjacent to one
joint there was evidence of sand infiltration.

At two locations the concrete had spalled at the top of the joints.

Above the gallery tunnel there is an influent channel and a return channel which could not be
inspected. The joint requires inspection from inside these channels to assess the extent of
damage. This will require the channels to be temporarily isolated and drained. To assess the extent
of damage on the exterior faces of the walls, it is recommended that local excavations be carried
out and the tanks drained at each of the joint locations.

The details of the joints are similar to the joints in the north gallery and it is recommended a local
break out is undertaken on a joint with large movement to assess if there is any damage to either
the water-stop or the concrete.

Damage to the seals may be such that the leakage cannot be eliminated completely. If this is the
case, consideration should be given to providing internal bunds and drainage.
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Description

Damage
Type /
Repair

S13.1a Differential vertical and Remove
horizontal movement at | seal,
control joints up to 20 remove
mm. This type of loose
damage was observed concrete,
at most of the joints. reinstate

concrete
and replace
seal

S13.1b Differential vertical and As above

horizontal movement at
control joints.
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Description Damage

Type /
Repair

S13.1c Differential vertical and As above
horizontal movement at

control joints.

S13.1d Differential vertical and As above
horizontal movement at

control joints.

S13.1e Differential vertical and As above
horizontal movement at

control joints.
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Description Damage

Type /
Repair

S13.2 Cracking in walls Type 2.
(approx 0.3 mm crack
width).

Repair with
an epoxy or
grout
injection
system

S13.3a Spalling at top of walls Type 4.

at control joints.

Repair with
structural
repair
mortar
system.

S13.3b Spalling at top of walls Type 4.

at control joints.

Repair with
structural
repair
mortar
system.
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Description Damage

Type /
Repair

S13.4 Evidence of leakages at | Remove
joints and sand seal,
infiltration. remove
loose
concrete,
reinstate
concrete
and replace
seal.

4.14 Primary Sedimentation Tanks (PST) and Solids Contact Tanks (SCT)

The beams, walls and columns of the PSTs and SCTs that could be inspected visually did not
appear to be cracked or spalled or show any signs of structural damage. Most tanks were full of
wastewater or had sand or sludge on the bottom (with the exception of PST1). Therefore these
could not be fully inspected.

The tanks had obviously moved during the earthquakes as evidenced by the separation at the joints
between adjacent tanks. It is recommended the sealant in these joints be removed and replaced.

The central columns in the tanks appeared to be higher than the walls of the tanks. It is
recommended that a level survey be carried out to determine if any structural differential settlement
or heaving has occurred.

A leakage was observed in the base slab of PST1 (northern sedimentation tank). It is likely the
slabs of the other tanks could be cracked and leaking. Therefore it is recommended that all tanks
(PST and SCT) be emptied, cleaned and inspected for any cracks or signs of heaving or settlement.
If cracks are present or vertical movement has occurred it is recommended that subsurface
investigations (ground penetrating radar or similar) be carried out to ascertain if there are any voids
underneath the slab. These voids (if present) will need to be filled using flowable grout.

If the level survey shows the ground has settled or heaved, consideration needs to be given to the
operational ability of the tanks. If the function of the tanks is compromised, further investigation will
be required and significant repair works may be needed to re-level the tanks.
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Description Damage

Type /
Repair

Sl4.1a Separation at joints Remove
between tanks by upto | and
approx 15 mm. reinstate

sealing
strip.

S14.1b Separation at joints As above.

between tanks by up to
approx 15 mm.
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Description Damage
Type /
Repair
S14.1c Separation at joints As above
between tanks by up to
approx 15 mm.
S14.2 Leakage at bottom of Breakout
PST1 (northern tank). and repair
Possible leakages at cracks /
other tanks (could not holes. If
observe most other voids are
tanks due to these either | present
being full of wastewater | under slab
or bottom being fill these
obscured). with
flowable
grout.

4.15 Sludge Lagoons

There was no apparent significant structural damage to the sludge lagoons as a result of the
earthquakes. It was noted that the vertical manhole pipe at the southern end of the western tank
had spalled concrete near the top of the pipe.

To assess the amount of overall and differential settlement of the sludge lagoons and the
associated ability of the lagoons to function as intended, it is recommended a level survey be
carried out.
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416 Influent Structure

The structure was largely covered. Therefore only an external inspection of the top and sides was
carried out. Based on this inspection no sign of significant structural damage to the influent
structure was observed.

4.17 Trickling Filters 1 & 2

The interior of the filters could not be inspected. From the outside there was no apparent structural
damage to the trickling filter structures. However, it was noted from discussions with CWTP staff
that the central column in the filters has moved relative to the walls of the filter structure resulting in
the rotating arm hitting the tank walls. It is recommended further investigation be carried out to
determine whether the tank structure has settled differentially or whether the central column has
moved resulting in possible damage to the column foundation or the column itself.

Description

S17.2a Local heaving of ground | Non-

or settlement of footing. | structural.
However,
carry out
level survey
to confirm if
any
differential
settlement
has
occurred.
Re-grade
as
necessary.
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Description

Damage
Type /
Repair

S17.2b Evidence of movement Non-
at base of trickling structural.
filters.

S17.3a Cracked pavement at Remove
perimeter of trickling damaged
filters. areas of

pavement
and
replace.
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Description Damage

Type /
Repair

S17.3b Cracked pavement at Remove
perimeter of trickling damaged
filters. areas of
pavement
and

replace.

4.18 Digesters1-4

Generally only minor damage was observed. Differential ground settlement was noted around the
perimeter of the Digesters. The maximum ground settlements were in the order of:

= Digester 1 upto 70 mm
= Digester 2 up to 40 mm
= Digester 3upto 70 mm
= Digester 4 up to 130 mm
To the east of Digester No. 4 tension cracks were noted in the slope indicating the earthquake had

resulted in slope instability. It is recommended the stability of this slope be checked and the tension
cracks be infilled or the slope re-graded.

It is recommended a level survey be carried out to determine the amount of differential structure
settlement.

@ CH2M Beca // 1 April 2011 // Page 38

CH2ZM BeCa 6516335 // NZ1-4214764-9 0.9



Christchurch Wastewater Treatment Plant: Post-Earthquake Structural Damage Assessment

Description

Si18.1a Spalled concrete at pipe
on northern edge of

Digester No. 3.

Damage
Type /
Repair

Type 4.

Breakout
loose
concrete
and repair
with
structural
repair
mortar
system

S18.1b Cracked concrete at
pipe locations. This
cracked concrete was
observed at two

locations.

Type 4.

Breakout
loose
concrete
and repair
with
structural
repair
mortar
system

S18.2 Guide wheels and
guides have broken off
at a number of locations
on the floating roof

structure.

Reinstate
guide
wheels and
install
timber
packers to
stop
pounding of
lid against
the sides of
the tank
(this was
currently
being
undertaken
at the time
of the
inspection).
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Description Damage
Type /
Repair

S18.3 Cracked pavement Remove
concrete around and
digester tanks. reinstate

pavement
concrete.

S18.4a Ground settlement Provide
around perimeter of inclines to
digester tanks resulting | step
in a trip hazard at the footing.
step foundation.

S18.4b Ground settlement Re-grade
around perimeter of as
digester tanks. necessary.

S18.4c Ground settlement Re-grade
around perimeter of as
digester tanks. necessary.
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Description Damage
Type /

Repair

Tension cracks Infill the

indicating slope tension

instability next to cracks and

Digester No. 4 re-grade as
necessary.

S18.4e Ground settlement Re-grade
around perimeter of as
digester tanks. necessary.

4.19 Digesters 1 - 4 Control Building

Other than the miner cracking to the walls, this building appears to have no significant structural
damage.

Ref. Description

S19.1 Diagonal cracks in walls | Type 2.

at corner of doors.

Repair with
an epoxy or
grout
injection
system
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4.20 Digesters 5 & 6 and Underground Gallery

Only minor structural damage was observed for Digesters 5 and 6 and the underground gallery.
Differential settlement of the ground was observed around the perimeter of the digester tanks. It is

recommended a level survey be carried out to determine the amount of structure differential

settlement.

S20.1

Description

Spalled pavement
concrete slab around
perimeter of tanks.

Damage
Type /
Repair

Type 4.

Breakout
loose
concrete
and repair
with
structural
repair
mortar
system

S20.2

S20.3a

Some leakages were
observed at the base of
the gallery walls.

Type 2.

Repair
cracks with
an epoxy or
grout
injection
system and
provide
sealant

Evidence of ground
settlement around
perimeter of digester
tanks up to 80 mm.

Repair
pavement
slab and re-
grade as
necessary.
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Description Damage
Type /
Repair
S20.3b Evidence of ground Repair
settlement around pavement
perimeter of digester slab and re-
tanks up to 80 mm. grade as
necessary.

4.21 Digesters 5 & 6 Control Building

Only minor damage to the control building was observed as outlined below.

Ref. Description

S21.1 (no image) Cracking to reinforced Type 2.

& concrete walls on west

S21.2 face above doors and

on north face. Repair with

an epoxy or
grout
injection
system
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Description Damage

Type /
Repair

S21.3 Spalled concrete Type 4.
pavement slab on

eastern side of building.

Breakout
loose
concrete
and repair
with
structural
repair
mortar
system

S21.4 (no image) Cracked concrete Type 2 or
pavement on western 4.

side of building. Repair

using
reinstate-
ment
mortar or
epoxy
crack
injection

422 Clarifiers1-4

Due to all the clarifiers being full, the only areas of the clarifiers that could be visually inspected
were the walls above ground and above the water level, the walkway structures over the clarifiers
and the service trench structure from the RAS/WAS pump station to the clarifiers.

Other than the damage as outlined below, the clarifiers and walkway structures showed no signs of
significant structural damage as a result of the earthquakes.

It was noted by CWTP staff that the scraper arms of the clarifiers were hitting the sides of the tank.
There also appears to be a sideways bow in the walkway over clarifier number 2 and the centre of
the bridge appears to be higher at the centre than at the ends for a number of clarifiers. This
indicates there may be vertical and horizontal movement of the central pier which possibly indicates
damage to the floor slab, pier and pier foundation.

A level survey has been carried out on the clarifiers to assess the levels of the tank walls, base slab
and central pier. Preliminary results of the level survey indicate the bottom slab of the clarifier has
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heaved upwards and differential settlement has occurred as shown below (these results are
preliminary and need to be verified).

Differential Settlement Heave
(maximum difference in levels  (upward movement of base
on the top of the tank walls) slab)
Clarifier 1 45 mm 154 mm
Clarifier 2 41 mm 5 mm
Clarifier 3 64 mm 315 mm
Clarifier 4 84 mm 113 mm

For Clarifier 3, the heave of 315 mm is significant and will require further investigation to assess the
damage associated with this movement.

Based on the results of the level survey, further investigation is recommended to inspect all the
clarifiers. This investigation may entail dewatering the area around the clarifiers and emptying the
clarifiers one by one. A full inspection of the walls, base slab and central pier should be carried out
and all damaged areas be repaired as necessary.

If the base slab shows signs of significant damage, consideration should be given to designing a
more robust slab and one that does not require the area around the clarifiers to be dewatered prior
to emptying the contents of the clarifier.

Description

S22.1 Cracking in exterior wall | Type 2.
of clarifier No. 4 at
southern edge
Repair with
an epoxy or
grout
injection
system and
replace
seals
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Description Damage
Type /
Repair

S22.2 Steelwork to walkway Repair
stair landing is deformed | steelwork
due to differential and provide
settlement of the stair packers.
foundation.

S22.3a There is general Backfill and
settlement around the re-grade as
clarifiers of between 100 | necessary.
and 300 mm. Local
slumping was observed
around clarifier number
4,

S22.3b There is general Backfill and
settlement around the re-grade as
clarifiers of between 100 | necessary.
and 300 mm.

S22.3c Significant settlement Backfill and
around the manhole re-grade as
structure. necessary.
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S$22.3d

S22.4a

S22.4b

S22.4c

T A R e, 3

Description Damage
Type /
Repair

Significant settlement Backfill and

around the manhole re-grade as

structure. There was necessary.

evidence of liquefaction

around the site

especially to the west of

clarifiers 3 and 4.

There is cracking to the | Epoxy

trench structure from the | crack

pump station to the injection

clarifiers due to the and replace

differential settlement. seals
between
adjacent
precast
units.

Differential movement Replace

between adjacent and repair

precast concrete seals.

sections resulting in

damage to the seals.

Differential movement Replace

between adjacent and repair

precast concrete seals.

sections resulting in
damage to the seals.
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4.23 RAS/WAS Pump Station

The interior of the building could not be inspected. From the exterior inspection it appears the
building has insignificant structural damage (minor cracking and separation at the joints as outlined
below). However, it is recommended the interior be inspected to check whether there is any
damage to the inside of the building.

Description Damage

Type /
Repair

S23.1 Cracking to panel near Type 2.
entry door on western
side.

Repair with
an epoxy or
grout
injection
system

S23.2 {no image) Diagonal cracks in wall Type 2.
at corner of east
window.

Repair with
an epoxy or
grout
injection
system

S23.3 Cracks above door in Type 2.

east side.

Repair with
an epoxy or
grout
injection
system
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Description

S23.4 Approx 10 mm
separation at joint
between walls on

eastern side.

Damage
Type /
Repair

Remove
and replace
sealants.

424 \Water Tank & Gas Holder Tank

Both the water tank and the gas holder tank appear to be in good condition with no apparent signs

of structural damage due to the earthquakes.

There was evidence of 50 — 60 mm of ground settlement adjacent to the tanks. It is recommended
a level survey be carried out to determine the amount of overall and differential structure settlement.
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5 Remedial Methodology

The repairs outlined in the above detailed inspection tables provide an overview of the repair
requirements to a level that is considered appropriate for preliminary costing. The repair
methodologies outlined have been developed from a structural engineering perspective i.e. what is
required to bring the building to as near to the original structural performance as possible.

All methodologies shall be approved by the Structural Engineer, and all proprietary products and
repair systems must be installed in accordance with the manufacturer’'s recommendations, and by a
person skilled in the application of such products or systems.

A rough-order cost estimate for the repairs is detailed in a spreadsheet issued on 9 March 2011 to
CCC entitled "CWTP Earthquake Damage Feb 2011 Cost Assessment Rev04.xIs".
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6 Recommendations

The following is a summary of our recommendations to bring each of the structures up to, or as
near as reasonably practical to, the structures’ condition prior to the earthquake. In some cases
further investigation is needed to determine the extent of reinstatement works and this is noted in
the recommendations. Refer to Section 4 for details and location of the damage and Section 3.3 for
details of the typical repair methodology.

Administration Building

= Building appears to have suffered minimal structural damage and does not require any structural
repairs.

Operations Building

m  Epoxy inject cracks to concrete walls

= Remove and repoint cracked mortar in brick cladding

= Provide packers and joist hangers to displaced purlins in new roof

Pump Station A / Basement Storeroom / 11kV Switchroom

m  Carry out a level survey around the perimeter of the walls and over the base slab and mezzanine
floor.

= Depending on the results of the survey, carry out subsurface investigation and further structural
investigation to identify potential damage to the structure below ground

m  Epoxy inject cracks to concrete walls

m  Epoxy inject cracks to mezzanine floor and basement floor slab

m  Epoxy inject cracks to columns and beams

= Remove and repoint cracked mortar in brickwork in 11kV switchroom

Workshop & Emergency Equipment Store (to the North of PS-A)
=  Epoxy inject cracks to concrete walls
m  Epoxy inject cracks to columns and beams

Screen Room
=  Epoxy inject cracks to concrete walls
=  Remove and repoint cracked mortar in blockwork on south-west wall

Engine Room and Workshop to the South

= Although the engine room appears to show no signs of structural damage, it is recommended a
sample of the cladding be removed and the structure behind it inspected for damage. The
location for the cladding to be removed will be chosen by the Engineer

= Remove and repoint cracked mortar in blockwork infill in the workshop to the south of the engine
room

Thickener Building & Pump Station B
= Carry out a level survey around the perimeter of the walls and over the floor slab

= Depending on the results of the survey, carry out subsurface investigation and further structural
investigation to identify potential damage to the structure below ground

=  Epoxy inject cracks to concrete walls
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Inspect and repair cracking / spalling to corbel supporting the crane rail beam
Repair crack at pipe / wall interface

Reinstate the ground that has settled at the north-eastern end of building by removing loose soil
and broken pavement, backfilling and compacting.

Replace damaged pavement at north-eastern end and southern end of building

Education Centre / Garage / Technicians’ Workshop

Investigate the stability of the slope adjacent to Digester 4 and re-grade if necessary

Remove and replace damaged brickwork on northern wall next to Digester 4. Consider
demolishing if not required or using alternative timber framed wall.

Remove and repoint cracked mortar in brickwork in northern wall and eastern wall

Dewatering Building

Break out loose concrete at base of columns and repair with structural repair mortar system
Epoxy inject cracks to concrete walls and columns
Reinstate damaged concrete at step at south-west corner of building

Dryer Building

Epoxy inject cracks to concrete walls
Repair spalling to top of wall panel using structural repair mortar

Energy Centre Building

Epoxy inject cracks to concrete walls
Carry out interior inspection of building to assess whether there is any other damage

North Gallery and South Gallery Structures

Temporarily isolate and drain the influent channel, return channel and bypass channels above
the gallery and carry out an internal inspection of these structures

Carry out local excavations at each of the joint locations to assess the extent of damage on the
exterior faces of the walls

Carry out a local break-out on a joint in the wall with large movement to assess if there is any
damage to either the water-stop or the tongue-and-groove joint.

Remove damaged seals, remove loose concrete, reinstate concrete and replace seals
Epoxy inject cracks around doorway to control room

Epoxy inject cracks to concrete walls

Repair spalled concrete with structural repair mortar system

If leakage cannot be eliminated completely, consider providing internal bunds and drainage

Primary Sedimentation Tanks (PST) and Solids Contact Tanks (SCT)

Carry out a level survey on all tanks to determine if any structural differential settlement or
heaving has occurred. Survey around the perimeter of the tank walls and down the centre of the
tank.

Empty and clean all tanks and inspect for any cracks or signs of heaving or settlement. If cracks
are present or vertical movement has occurred it is recommended that subsurface investigations
(ground penetrating radar or similar) be carried out to ascertain if there are any voids underneath
the slab.
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Christchurch Wastewater Treatment Plant: Post-Earthquake Structural Damage Assessment

= Based on the results of the survey, it is recommended a detailed repair methodology be carried
out in conjunction with the operational requirements of the tanks (tanks may need to be re-
levelled). Repairs that may be required vary from simple epoxy crack injection to complete
removal and reinstatement of the base slab.

m  Remove and replace the damaged joint seals between the tanks

Sludge Lagoons

m  Carry out a level survey to assess the amount of overall and differential settlement and the
associated ability of the lagoons to function as intended

Influent Structure

= Structure appears to have suffered minimal structural damage and does not require any
structural repairs

Trickling Filters 1 & 2

m  Carry out a level survey to determine whether the tank structure has settled differentially or
whether the central column has moved vertically or horizontally.

m  Carry out an internal inspection of the central column and foundation to assess the extent of
damage. This may involve coring through the filter media or accessing the foundation from
underneath.

s Depending on the results of the survey and inspection, develop a detailed repair methodology to
repair any damage
m  Repair cracked / damaged pavement as necessary

Digesters 1 -4

= Investigate the stability of the slopes around the digesters and re-grade if necessary

= [nfill the tension cracks in the slope

= Re-grade the slumped/settled ground around the digesters

m  Carry out a level survey to determine the amount of differential structure settlement.

m  Breakout loose concrete around the pipes and repair with structural repair mortar system

= Reinstate guide wheels and install timber packers to stop pounding of lid against the sides of the
tank (this was currently being undertaken at the time of the inspection).

m  Remove and reinstate cracked pavement concrete
= Provide inclines to the raised step footing

Digesters 1 — 4 Control Building
m  Epoxy inject cracks to concrete walls

Digesters 5 & 6 and Underground Gallery

m  Repair cracks in wall / slab junction in the gallery with an epoxy or grout injection system and
provide sealant

m  Breakout loose concrete in cracked pavement, repair with structural repair mortar system and re-
grade pavement to remove tripping hazard

Digesters 5 & 6 Control Building
=  Epoxy inject cracks to concrete walls
m  Breakout loose concrete in cracked pavement and repair with structural repair mortar system
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Clarifiers 1 -4

m  Further investigation is recommended to inspect the clarifiers. In particular Clarifier 3 shows
signs of significant heave (preliminary survey results indicate over 300 mm). This investigation
may entail dewatering the area around the clarifiers and emptying the clarifiers one by one. A
full inspection of the walls, base slab and central pier should be carried out and all damaged
areas be repaired as necessary.

= Based on the detailed inspection it is recommended a detailed repair methodology be
undertaken in conjunction with the operational requirements of the clarifiers. Consideration
should be given to designing a more robust base slab.

= Epoxy inject cracks in exterior wall and replace seals
m  Repair deformed steelwork to walkway stair landing
m  Backfill and re-grade slumped / settled ground as necessary

m  Epoxy inject cracks in the channels / service trenches and replace seals between adjacent
precast units

RAS / WAS Pump Station
m Inspect the interior to check whether there is any damage to the inside of the building
=  Epoxy inject cracks to concrete walls

Water Tank & Gas Holder Tank
m  Carry out a level survey to determine the amount of overall and differential settlement
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Christchurch Wastewater Treatment Plant - Structural Damage Assessment

The following is a list of the observed structural damage at the Christchurch Wastewater Treatment Plant as a result of the 4 September 2010 Canterbury earthquake and the 22
February 2011 Christchurch earthquake and subsequent aftershocks. Inspections were carried out on 5 March and 7 March 2011 by Nik Stewart, lan Bilings and Mark Downie.
This assessment covers only the structural damage that was observed during the inspections. Damage that could not be seen due to inaccessibility, or where the structure was
hidden behind cladding, or where the tanks were full of wastewater could not be assessed. Damage to the civil works, services, mechanical and electrical are not included.

Note: Site North is taken to be parallel with Shuttle Drive

Description of Damage |Proposed Remedial Works
1.0 Administration Building
1.1 No apparent structural defects |
2.0 Operations Building

2.1 Cracking in wall outside entrance to the Control Room (approx 1 mm crack width) Epoxy crack injection
2.2 Cracking in brick cladding outside the south-west doorway. Remove cracked mortar and repoint
2.3 The timber purlins connecting to the western timber truss on the new timber roof structure have |Supply packers between purlins and truss. Install joist hangars.
separated by approx 30 mm. (The roof structure was currently under construction).
3.0 Pump Station A/ Basement Storeroom / 11kV Switchroom
3.1 Large cracks in southern basement wall (up to 5 mm crack width) Epoxy crack injection
3.2 Large cracks to eastern ground level wall next to men's changing room (up to 3 mm crack width) |Epoxy crack injection
3.3 Cracks to eastern ground level wall next to men's changing room (approx 0.3 mm crack width) Epoxy crack injection
3.4 Cracking to eastern basement wall (approx 0.3 mm crack width) Epoxy crack injection
3.5 Cracking in mezzanine floor Epoxy crack injection
3.6 Cracks in basement floor slab (up to approx 1 mm crack width) Epoxy crack injection
3.7 Cracks in southern column of 11 kV switchroom near bottom of column Epoxy crack injection
3.8 Cracks in RC floor slab of 11 kV switchroom Epoxy crack injection
3.9 Gaps between the infill brickwork and the RC column in 11 kV switchroom Remove cracked mortar and repoint
3.10 Cracks in walls of storeroom beside PS-A (approx 0.3 mm crack width) Epoxy crack injection
4.0 Workshop & Emergency Equipment Store (to the North of PS-A)
4.1 Cracking to 2 columns (approx 0.2 mm crack width) Epoxy crack injection
4.2 Cracking to walls at entrance to workshop and inside workshop (approx 0.3 mm crack width) Epoxy crack injection
4.3 Cracking in beam at one location Epoxy crack injection
4.4 Cracking to walls in emergency equipment store (up to 1 mm crack width) Epoxy crack injection
5.0 Screen Room
5.1 Diagonal cracks in north and south walls (approx 0.3 mm crack width) Epoxy crack injection
5.2 Loose blockwork on south-west wall Remove cracked mortar and repoint
5.3 Horizontal cracks in walls (approx 0.3 mm crack width) Epoxy crack injection
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Christchurch Wastewater Treatment Plant - Structural Damage Assessment

6.0 Engine Room & Workshop to the South

6.1 Workshop to the south of the engine room - gaps between masonry block wall and reinforced

Epoxy crack injection

6.2 Engine room appears to show no signs of structural damage. However the structure was hidden
due to the sound proof cladding. Assume an allowance for cracking to wall panels (say 0.3 mm
wide cracks).

Epoxy crack injection

7.0 Thickener Building & Pump Station B

7.1 Minor cracking (approx 0.3 mm crack width) to walls on western side of building near windows

Epoxy crack injection

7.2 Settlement of ground at north-eastern end of building

Backfill and replace pavement

7.3 Cracking (approx 0.2 mm crack width) on western wall near door on southern end

Epoxy crack injection

7.4 Damage to concrete paving slab next to building at southern end of building.

Break out and repair concrete slab

7.5 Cracking on eastern wall between roller doors (approx 0.3 mm crack width)

Epoxy crack injection

7.6 Cracking in eastern wall at northern end of building (approx 0.2 mm crack width)

Epoxy crack injection

7.7 Cracking to corbel supporting the crane rail beam on western side of building next to roller door.

Inspect corbel, remove broken concrete and replace

7.8 Large crack to concrete where pump station pipe passes through wall

Break out and replace concrete. Carry out level survey to assess
whether the cracked pipe is the result of differential settlement or
seismic shaking.

7.9 Spalling to top of column at south-east end next to wall

Break out loose concrete and replace

7.10 Cracking in wall above internal door to southern room (0.2-0.3mm crack width)

Epoxy crack injection.

8.0 Education Centre / Garage / Technicians' Workshop

8.1 Large cracks / gaps (30 mm) in brickwork on north-western wall

Investigate stability of slope. Remove and replace brickwork or remove
brickwork completely and replace with timber framed wall (or similar)

8.2 Gaps in brickwork between walls on northern face

Remove cracked mortar and repoint

8.3 Cracks in brickwork mortar in eastern wall

Remove cracked mortar and repoint

9.0 Dewatering Building

9.1 Cracking / spalled concrete at base of concrete encased steel I-beam columns

Break out and removal of loose concrete and reinstate concrete

9.2 Cracking in eastern walls (approx 0.3 mm crack width)

Epoxy crack injection

9.3 Cracking in columns (approx 0.3 mm crack width)

Epoxy crack injection

9.4 Large gap at steps at south-western corner of building

Reinstatement of concrete / seal

9.5 Cracks in walls at weld plate connections

Epoxy crack injection

10.0 Dryer Building

10.2 Cracking in walls next to opening on western wall (approx 0.3 mm crack width)

Epoxy crack injection

10.3 Cracking above door on southern side of building (approx 0.3 mm crack width)

Epoxy crack injection

10.4 Cracking to panels next to doors / windows on north face (approx 0.3 mm crack width)

Epoxy crack injection

11.0 Energy Centre Building

11.1 The interior of the building could not be inspected. From the outside there were no apparent
structural defects. However, from the inspection carried out by Beca after the 4 September 2010
earthquake, it was noted that the precast panels were cracked at the weld plate connections. It is
likely further cracking to these panels will have occurred due to the 22 February 2011 earthquake.

Repair cracks in panels at weld plate connections
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12.0 North Gallery

12.1 Cracking around doorway near digester control room (1 mm crack width?)

Epoxy crack injection

12.2 Differential vertical and horizontal movement at control joints up to 20 mm (at 3 - 4 locations).

Remove seal, remove loose concrete, reinstate concrete and replace
seal

12.3 Large movement (approx 30 mm) at top of stairs next to Digester Control Room

Remove seal, remove loose concrete, reinstate concrete or provide a
cover plate and replace seal

13.0 South Gallery

13.1 Differential vertical and horizontal movement at control joints up to 20 mm (at 3 - 4 locations).

Remove seal, remove loose concrete, reinstate concrete and replace
seal

13.2 Cracking in walls (approx 0.3 mm crack width)

Epoxy crack injection

13.3 Spalling at top of walls at control joints

Remove loose concrete, reinstate concrete and replace seal

13.4 Evidence of leakages at joints and sand infiltration

Repair / replace sealants

14.0 Primary Sedimentation Tanks and Solids Contact Tanks

14.1 Separation at joints between tanks by up to approx 15 mm

Removal and reinstatement of sealing strip

14.2 Leakage at bottom of PST1 (northern tank). Possible leakages at other tanks (could not observe
most other tanks due to these either being full of wastewater or bottom being obscured)

Breakout and repair of cracks / holes. Recommended that all tanks
(PST and SCT) be emptied, cleaned and inspected for any cracks or
signs of heaving or settlement. If cracks are present or vertical
movement has occurred it is recommended that subsurface
investigations (ground penetrating radar or similar) be carried out to
ascertain if there are any voids underneath the slab. These voids (if
present) will need to be filled using flowable grout.

15.0 Sludge Lagoons

15.1 No apparent structural defects

16.0 Influent Structure

16.1 No apparent structural defects

17.0 Trickling Filters 1 and 2

17.1 Structurally no apparent structural issues with the trickling filters. However the central column
may have moved or the tricking filter has moved which has resulted in the rotating arm hitting the
sides of the tank.

Allow lump sum to cover costs of any associated investigative and
remedial works.

17.2 Evidence of lateral movement, ground heaving / settlement or structure settlement.

Carry out level survey to confirm if any differential settlement has
occurred. Regrade as necessary.

17.3 Pavement has cracked in several places around the perimeter of the trickling filters

Remove damaged areas of pavement and replace.

18.0 Digesters 1 -4

18.1 Spalled concrete at pipe on northern edge of Digester No. 3 and cracked concrete at two other
pipe locations.

Breakout of loose concrete and replace spalled concrete

18.2 Guide wheels and guides have broken off at a number of locations on the floating roof structure.

Reinstatement of guide wheels and install timber packers to stop
pounding of lid against the sides of the tank (this was currently being
undertaken at the time of the inspection).

18.3 Cracked pavement concrete around digester tanks

Removal and reinstatement of pavement concrete
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18.4 Evidence of ground settlement around perimeter of digester tanks and slope instability next to

Digester No. 4. Settlements were in the order of:
Digester 1 up to 70 mm
Digester 2 up to 40 mm
Digester 3 up to 70 mm

Carry out a level survey to ascertain the amount of differential
settlement

Digester 4 up to 130 mm
19.0 Digesters 1 - 4 Control Building

[Epoxy crack injection

19.1 Diagonal cracks in walls at corner of doors
20.0 Digesters 5 & 6 and Underground Gallery

20.1 Spalled pavement concrete slab around perimeter of tanks

Break out loose concrete and replace

20.2 Some leakages were observed at the base of the gallery walls

Epoxy inject any cracks and provide sealant

20.3 Evidence of ground settlement around perimeter of digester tanks up to 80 mm.

Carry out a level survey to ascertain the amount of differential
settlement

CWTP Damage Assessment.xIsx

Page 4 of 5

Printed at 12:06 p.m. 16/03/2011



Christchurch Wastewater Treatment Plant - Structural Damage Assessment

21.0 Digesters 5 & 6 Control Building

21.1 Cracking to reinf concrete walls on west face above doors

Epoxy crack injection

21.2 Cracking to reinf concrete walls on north face of building

Epoxy crack injection

21.3 Spalled concrete pavement slab on eastern side of building

Repair using reinstatement mortar

21.4 Cracked concrete pavement on western side of building

Repair using reinstatement mortar or epoxy crack injection

22.0 Clarifiers 1 - 4 and Walkways

22.1 Cracking in exterior wall of clarifier No. 4 southern edge

Epoxy crack injection and replace seals

22.2 Steelwork to walkway stair landing is deformed due to differential settlement of the stair foundation

Repair steelwork (provide packers?)

22.3 There is general settlement around the clarifiers of between 100 and 300 mm. Local slumping

Carry out a level survey to ascertain the amount of differential

22.4 There is cracking to the trench structure from the pump station to the clarifiers due to the
differential settlement.

Epoxy crack injection and replace seals between adjacent precast
units

22.5 Otherwise appears to be negligible / minimal structural defects to walls of tank and to walkways

22.6 There is a possibility of damage to the floor slab and central pier of the clarifiers. If this is the
case, the area around the clarifiers will need to be de-watered and the clarifier emptied.

De-water around the clarifiers and empty the clarifier

Remove the broken foundation slab and pier footing

Cast a new foundation slab (say 400 mm thick slab) and new pier
footing.

Consider anchors to resist ground water pressure so that the clarifiers
can be emptied in the future without de-watering. Say 32 mm diam
VSL CTR Stressbar ground anchors on a 3 m x 3 m grid (10 m long?)

Provide sealants.

23.0 RAS / WAS Pump Station

23.1 Cracking to panel near entry door on western side

Epoxy crack injection

23.2 Diagonal cracks in wall at corner of east window

Epoxy crack injection

23.3 Cracks above door in east side

Epoxy crack injection

23.4 Approx 10 mm separation at joint between walls on eastern side

Provide sealants

24.0 Water Tank (adjacent to engine room) and Gas Holder Tank

24.1 No apparent structural defects
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Other O O D T
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Ground movernent, fizsures O ] =
Sol bulging, lguefachon El/ 0O O < Bodense of Lyncladin ammn 190
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h bé 4 _gﬂ-'a MM}"I!HJ.

Uszbility Category
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Figh sk el
3. Atrisk from adjacent premises or
from ground failum ke R - —
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Christchurch Eq RAPID Assessment Form - LEVEL 2

Inspector Initials NL W i7s l Dale 5131 [Hnal Pasting
Terriiorial Authoriy Christchurch Cify Tima 0 Apd (e.g. UNSAFE) Gl

uiding Name 23 Ak b \Ngstersles Teendmes] Plodl \
Short Name pﬁﬁp Hebua A LF;..;,D * Type of Construetion
Address ¥ wernship LE, oty Eqwre Aol ] Timber frame Eﬂ/tanr:elashearml
Shofll: D/ e Qromle, Lhiw [J Steditame O Unsrtoced magony
GPS Co-ordinates I3 B O Titup concrene [ Reinforess massonry
Contact Nama " He oy Ve E}’/Gmueia frame O confines Mmasonry
Contact Phona 07 1L3064b O RS tame wi masonny il O oter
Bielow Primary Oceupancy
Storevs &l and above
gt i I ir':;nd | [ Dwelling Vmum‘aﬂ Offices
Ti ficar ar k{
{ ;!}'H grass ficor area % Jo0D miT 1 Other resiential Industria
No of residential Linits &, [ Pubdc asssmby O soverment :
* [J school 0] Hertage Listeg
C \Phato aken (Fes ) No 1 Reiigioss L ofher
Jln'msﬂ:gam the building fnhﬁénnditims isted on page 1 and 2, and check the appropriate column, 4 sketeh, may be added o page 3
Overall Hazards / Damage Hin?ﬁe Moderate Sevars Comments
Coliapise, partial eollapse, off foundation O 13
. - _-___——————.__,
Building or storay lesning EJ/ O |
-
Wall o1 other stictural damage O B/ 0. Lot uér*rm] ey s spady .bmmj
_-___-"—-——_-_-_
Duerhead falling hazard IH/ D D Lt g p { g ‘jn ";'inqh-_.) i L.qrﬁf ..*-;ﬁ,,{J
Ground movemert, settiemert, sips é.?l O O - 3w ) o eaptee vis b il
Nelghbouring bedlding hazard ’ m 0 lewel Mf"l' Jn M“j» .1,{“; ':'I i
Electricai, gas, sewerags, water, hazmats O 1
________———__-_'
Record any existing placard on this building: Existing
Placard Type
| (e.9. UNSAFE) |
Chaose a new posting hased on the new evaluation and team judgement. Severs conditions affecting the whole building are
& ekt dNERE Rosting. Localised Severe and ovarall Hoderate condions may resgire o RESTRICTED USE. Place
INSPECTED plecard &f main antrance. Post all other placards at every slgnificant entrance. Transfer the chosen pasting o the top
— ofihispage. . . ___ - - - - - = e R
INSPECTED RESTRICTED USE UNSAFE
SREEN [ G7_[[ 627 YELLOW [ Y1 | v2 | RED{ RT [ R | R )
Record any restriction on uss or entry:
Furthet Action Recommended:
Tich the boxes befw anly ¥ further actions are recommandag
O are nesded {state location); A "
led englneering evaluation recommended —  L2&  pecammzadatiiag

(| 0 hica -
\ B/mmm?ma: ﬂeﬂu ,ml ;wbnfnm /
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*Foundatians 0 L] .
Roals, floors (verfical load) IQ/ O O - Sime by ,‘u ﬂ-.r/ shib
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Non-structural Hazards / Damagse wir { ”; f Aren.
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Cellings, fight fadures O L5 O . !IM? ginels have {clien sbesz
nferiar walls, parfitions E/ a 0 m 5 ﬂl,m | %
Bevators ‘-",-"}'. D D O
Stars/ Exis E'/ O O
Ublities {eg. gas, seciricity, water) E'/ O [l
Cther D D O
\_ Peotechnical Hazards / Damags E/ B
Skops failure, debris O O
Ground movement, fissures g// O &
Sai hulging, fiquefaction a O . Eﬂtﬂénm a-{ hm-z‘fn-hm #r‘ﬂ#nﬂ
General Comment 5‘{'&
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' fezzmpmead SETE be L_Tmr«ﬁ gt 43 niled saglenf,
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et aeh . Theefogy he gomiby 10 |l etz (0 oo pek wmpamse [
Usabilty Category  vetin) Bl zappidy of e [los-
Damage Intensity | Posting . Il]gahﬂﬂy Catepory Ramarks
- G1. Cecupiable, no immediats further
t:_ ; investigation requirad )
e __érﬂﬂ}; . L1322 reommeadrhen)
; Y. Short
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Heavy damage
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High risk | g : :
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j from ground failure 5 "
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Christchurch Eg RAPID Assessment Form
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viiding Neme Ll haschn Wﬂﬁfutﬁ-kr TﬂJmJ Pland

/sﬁhnn MName e (¢ Lo fLign " Type of Construstion \
Addresg E/{:mcrmshea;m.‘i‘

Shutfle Driso [ Timber frame
Binlegy  hishhpd O Stesiiame O Usveinforosd rasgryy

GPS Cocrinales S o Ee O Tilt-up concrete O Relrforad masanry

Contaet Name ke Qoake 02 Conerte fams O connes masony

Contact Phona n) 11 ebak 0 RC frame with masonry oty O otrer

; Relow Primary Oetupaney
Storeys af and abave
graund level I gﬁnﬂ O [0 Cweling O Commeial Offces
3 i

F;;ﬁ?lgms e i Lo h:p:r ¥ O other residential m/mmm-i;‘

Moofresidential Unis (D O Public sssampiy [J cowenmen
\ O schon 00 Hertage Ustag

\Phet Taken ﬁeb No L1 _Refigious L] other
prm— e -_—

Ivestioate the building for the conditions fisted on Page 1and 2, and check the appropriate column, A sketch may be added on pags 3
Overall Hazards / Damage Minor/None  Modarats Severe Commants
Collapse, parfial collapse, off foundation Ef O 0
Bullding r storey leaning E, O (| e
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Overhaad fafling hazard Jf O 1 Cmfed pydar Ionse
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! ing to the
- offhigpage. ___ _ ____ — - = S
INSPECTED RESTRICTED Usg LINSAFE
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Further Action Recommendad:
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(3 Baricades #re needed (state Incafion);
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Poos, floors [vertica load)
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Beam
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Cladding, glazing
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Interior walls, partitions
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Stairs/ Exits
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Other
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Slapa fajlure, dabiis
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Medium damage 1. Short term en
Restrictad Usa o
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Heavy dam
WA nee | =
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Further Action Recommanded:

Tick the boxes befow only I further sctinns & recommendeg

L] Baricades a2 needed (state lacation);

3 Detaled engineering evaluation recommanded

M O Structural 0 Gentachnics|
Ofhar

K rcommendetons:  Repa,s 45 pibed

O other

eaerlea |

Inspecior Inftias Nij L]T6 Date [ &57377) le Pasting
Teriorial Authoriy OhohuchCly | Time  [oig '--;é fe.g.UNSAFE) | &
Buiding Name £ /st g hnse b Wasle il Treabment £)nal \
Short Mame ’ EQ"—@— M F"bd wm{jhr i, ih.. rﬂl of Constrnction
Address shiltle Drrac mh O Timber frame D/C‘aw-atasheurm
Raamlesy £ baydihye b O Steelframe [ Unreirforsed masoney
GPSCoornales g 7 g OJ Jitup concrete 0 Reinforcat masonry
Contact Name Mire Bewke [D)Eunm frame [J Confinag MiEsony
Contact Phone L 1110680 L Refamewthmasory ol [] opher
Sloreye 8t and ahove E:::'ﬂ Frimary Occupancy
ground leve! e B F?alvﬁ O [] Dweling (0 Commerclst Offces
Total fin ¥ .
[r:i] R o LoP bt O oteresenta E{:sm
No of residential Units D) L1 Pubic assemby B covemment |
\ [J Schoa O Hertage Uisted
¢ N\ Photo Taken (;'es ) No [ Religiovs O cter
p— S
‘Investigate the beilding for the canditions fisted on page 1 and 2, and check the appropriate columm A skefch may be atded on page 3
Dverall Hazards / Damage MinotMone  Moderats Severs Comments
Collapse, partial coltapse, off foungation EI) | 3
. _-______—_—___
Buiding or storey lean img B/ O O
Vial or other structural damags E( O O ¢ thave a2 Hat hdnmf
——" A R B v v o o
- _____-_-—__-___
Ground movemnent, setflemert, slips ﬂ/ N O
- = 1 ___-.__.___-—"-——_.
Meighbouning building hazard IE/ O O
) __"___——————.-_______
Efectrical, gas, sewerage, water, hazmats B/ O Bl
= —
Record any existing placard on this buflding: Existing { — 1
Placard Typs |
‘ {e.0. UNSAFE) [ _
Choose a new posting based on the new evaluation and tzam judgement. Severs conditions affecting the whole building are
L grounds fot an UNSAFE pesting. Localised Severs and overal Moderate conditions may require & RESTRICTED UsE. Place
INSPECTED placard at main entrance, Post all other placards af every slgni entrance. Transfer the chosen Posting to the top
— ofthispage. . ___ — - g o e
INSPECTED RESTRICTED usE UNSAFE
seeN [ 67 T(ez ) euow (W17 reo (W T o]
Record any restriction on use or entry:

Estimated Overall Buifding ﬁlm:g! (Excludz Contarits)

.

Sign here Ijn Compleion
Nong 1 )T‘\-u _
01 % J 31-60 % 0 N EM
210 % () 61-99 % O Dat & Tima G h
11-30 % O 100 % ] My
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" Structural Hazards! Damags
]
*Foundations
Roos, floors {verfical load)

Modsrate Severa . s P{; Comments

Codumns, pllasters, corbals
Ciaphregme, horizenta bracing

Fre-cast comnections M

Bea

Non-structural Hazards | Damage
Farapels, omamanation

Cladding, glazing

Cellings, light fodures

léeriar wal's, partiions

Elevators I

Stairs/ Exit

\Hifties (mg, gas, eleciricity, water)

Cithies
" YGeotachnical Hazards / Damage
Slope fallure, debris

Groung mowerment, fissures

oo 00000000 oOogooono

SRGNELCCLEERERETRG

ogno 00000000 CcOoooood

Soil bulging, ouefaction EJ'LA.&".LE ﬁ'r |,qu{‘k{ju# Aviaad
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fEﬁm@ !.{?h"* aﬂu o sho n-:-wnl of 1{*1" yos ) Ahotane,
Hiwous, v

wir hiden _Ave ﬂv stu-p el (It

Usability Category
Damage Intensity | Posting i Usability Category Ramarks
B . &1, Umupl.‘d:a!a. no immediate forther
s (Green) s 1
L ow 1k @ , == O Eada TV 1
e - 6— i 1 e —
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Feshicted Lsa oy
Megfum risk (Yellow} Y2, No entry to parts unfl repaied or
demalishad
R1. Significart damage: repairs,
T sirengihening possibie
T (e R Sevese damage: demciiion ik
. Severe damage; jon ikedy
High rigk (Fac)
R3. At rigk from acfacent premises or
from ground failure
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Christchurch Eq RAPID Assessment Form
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Inspector Inikals NLs © 7938 | Dae FEYTI Enul Posting ]
Tetrilorial Authority Christehvrch City Tiene 0 leg.UNsaFg)| GL ]
Fding Name Chrishehw o (Wsie wrter Treatmat Playt \
Short Name ¢ Thichemer Build ns [ P5-B Type of Construction
Addresz $ th ﬂ e Y . O Timberframe W Concreee shear wal f' ﬂh#r{ r:w{
Eﬂﬂfﬁﬂ a‘fﬁnr’{hw;h J Sleet frame ] Unreinforead masanry
GPE Co-ordinatas g0 % g)ir-up Coicrete [ Rainforces Mmascnry
Contact Name Mife Boube Cancrete frame L1 Gonfined masonyy
Contact Phone 61y 111 ﬂﬁqﬁ D RC frame with masonry il O Orfyer:
Bl Frimary Occupaney
Stereys af and ahove
grovmd lzvel I gﬁm ' (] Dwsling [] Commersay Ofices
¥
{Tngzt? Jreratin * oD E_.jﬁr (3 Other residential Mmsﬁ‘igl
Mo of residentlsl Units { 2 O pubte E 0 Govemment
\ O schoo [] Herftage Usteq
NEhoto Taken @ No L] Feligicus 0 ot
Tnvestigate the buikding M}EEndmms listad on pags 1 and 2, and check fhe aporopriate column, A sketzh may be added of page 3
Overall Hazards / Damage WMinorW Moderats Sevare Comments
Cohtagse, pariial coliapse, off foundatian § O O
Bulding or storey leanng / O 3
z _-_'___————__.___'_
Wall or ether structural damage E/ 0 0. M L.Pﬂ'b,ph" e, w,;.'j_'
Qverhead falfing hazarg {j (|
» ___-_-___--l——-n_____'_
Graund movement, sttiement, siis m/ J 1
. ___"-_-_——'-—-_______
Neightiouring building hazard ‘?// OJ dJ
Electrical, gas, sewerage, water Fazmats B 0 =
Record any existing placard on this buifding: Existing [4 |
Placard Types | i
' {e.g. UNSAFE) |
Choose a new posting based on the mew evaluation and team judgement. Severs conditions affecting the whols building are
(_ grounds for an UNSAFE posting. Locallsed Savera and overall Moderate conditions may require 2 RESTRICTED USE. Place
INSPECTED placard af main enfrance. Post #ll other placards af evary significant enfrance. Transfer the chosen posting to the top
. - — — it - - e
INSPECTED RESTRICTED USE UNSAFE
GREEN | 61 [1G2 | ) YELLOW [ ¥i RED [ RT [R2 [ M)
Record any restriction on uss or entry:
Further Action Recommended:
Tick the boxas below only f furhar sctions are recommanded
meades are feaded (stats focation): -ai :
Detsiled engifizering evalustion recommended — Wt pevonrenlaiong
Structurad 0 Gectachnical O other:
O otrar recommandatians:
Estimated Qverall Eu.gldiny i.‘ramagn_ {Exclude Contents) J\)S'gn here on conplelan
None a (Pee.
01 % FI/ 3160 % = ALY 1)
210 % _ £1-98 % O Dets & Time $/2/ b
11-30 % O 100 % || io M- ]
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a'u-m:'tu:'ul Hazards/ Damage I'I'Iinur_m 8  Moderate Severe Cw fP 7 Comments 2
*Foundstions g |
Rools, floars (veriical load) ] ' ==

Columns, pilasters, corbels
Dizphragms, horizontal bracing
Pre—cast connections

Beam

Non-structural Hazards / Damags
Parapets, omameniation b/ P‘
Cladding, glazing

Ceilings, fght fixtures

B *ConiPing Ju.LHiMl jvrp.phhha, Lape
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inderior walis, parfitions

Elevators N ff;
Stalref Exits

Litilifies (pg. gas, electricily, waler)
Orther

X Geotechnical Hazards / Damage
Slope failure, dabris

Ground moverent, fesureg
Sell bulging, liguefaction
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hoy vkl o] e,
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will Laut n eompern fer safeby. '
i et rmga ! ﬁfﬂ;ﬂ bt" Mqltﬂ \.;"‘! k) W #J{/Lf-n“li

QRR MRED RE R

Usability Cafegory
Damage Intansity] Fosting Usabifity Categery Remarks
A 1. Deeupiable, no Immedlate further
‘; u@ investigaticn requind
§ cigpls (M [tlee 2ot nmendthias -
Medium damage 1. Short term
Restricied Use . s
i (Yelow)  ¥2. No.enty to parts untl repaired or
demolished
R Significant damage: repais, T
sirengihening possible
Heavy damape s L
(Red) R Severe damage; demaiition likely
High risk
R3. At risk from adjacent premises or
from ground failure
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Inspector Inltisks MLy L g Date T Finsl Posting e
Terttarial Authorgy [Christchurch iy J Time eg Usarg) | OFL

uiding Name Che oty b lusdpurds, P‘#%J )ﬁ)q'-ni‘
Ehert Mame » E,in_u WA L £ ﬁ;,,“,_;_ * Typesf Construction

Adress Technei 01y Wirkshas™ [ Tinberrame O concrsie shaar wa
ﬂ'&h"k_-_a:ﬂ_ Braate, Lhistabon h [ stestame E/Lh'lreirﬂmad Misonry

GPS Co-ordinzies 5o } = Ee D i conerete I3 Reinforced masonry

Contact Name My He Reneke Concrete frama [ confined mesenry

Contact Phone ¥l) 1110646 0O RC frame iy mesonry @il [ Opher

Belmw Primary Occupancy

s { . D O welig O Commerciat Offcas

;:,]a‘ S ok r bod m " 1 other residentia Indlusirial

No of residential Units T O pusic assembly O overment !
| O schont O Hedtage Listed

\hoto Taken I, No O Reigious O otver /
(‘ Investigate the buiding for the canditions listed on page 1and 2, and check fe appropniate column. A skairh may be added pg page 3

Overall Hazards / Damage MinoriN Woderata Severs Comments
Collapse, partial colapse, off foundiation E}E C a
Budiding or storey leaning E/ O E]
Wal or afher structural damaega O IB/ O vinme g4, (230mm) |, bra i
Overhead falling hazard E/ O | ﬂﬁm
Bround mavement, settemert, sips IE/ 0O O W
Neighbauring siding hezerd g// O O podhen fee, Cmp, i bt Mk o,
Elecirical, gas, sewerage waler, hazmats u R

1 g1 —gs A
Record any existing placard on this building: Existing \_—l
Placard Type i

(e.9. UNSAFE) |
Choosa a new posting based on the new eveluation and team fudpement Severe condifions Mffecting hﬂwhhiﬁ:pm
( grounds for an UNSAFE pesting. Localised Severe and overal) Mogerate may require a RESTRICTED U5E, Placs
INSPECTED placard af main sntrance. Posf af other placards af wvery significant entrance. Transfer the chosen posting to the top
INSPECTED RESTRICTED USE UNSAFE
GREEN YELLOW | Y1 | va | RED | Rt [ R ri)
Record any restriction on usa or :
Further Action Recommanded: -
Tick the boxes balow only I further Bctions & recomymended
3 Bamicades are neadeg (state location);

[ Detalied engineering svaiyation facommended
O steuctura O Geotechnicsl O otee
Other recommendations:  Sze, rﬂwaﬂmﬂ!ﬁ v

Estimated Overall Building ﬂmapq {Exclude Contentz)

None 0

01 8 IE/ 3160 %
2-10 % O 61.89%
11-30 % | 100 %

Oooao
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Structursl Hazards! Damage Hinulgul(na Moderste  Severe ZWTQ Commeants
*Foundafions

Roofs, floors (vertica! load:
Columne, pilasters, corbiels

Diaphragms, hartzental bracing

Pre-gast connections ,u}‘ /|
Beam

Non-structural Hazards  Damage
Parape's, crmamentation

Clagding. glazing

Cellings, fght fixtures

Interior walls, partitions

Blevators F)ﬁ
Stairs/ Eyits

Utilites en. gas, electricly, waler)

Other

“ Geotechnical Hazards f Damage
Slaps faiure, delviz

Graund movemend, fssures

Boll bulging, lquafaction

0o DO0OD0OOOO0OO0 ooOoooo

O« Edidenie of sy misemg] nesd bo 9
l. ¥
O« bvidepe ¢ f}f#ﬁ‘iﬂ" dvad gde !

QR TRRIRRAR, NERER

oo D0000O000 oggoogog

Seneral Comment

Usability Cafegory
Damage Intensity| Posting Usability Category Remarks

( 1. Ocouplabile, no mmediate further
C ( RN - .f
Low risk - gmmm 8 /i) -

Medkum damage Y4, Short tem
Restrictsd Use s =5
(Yeow) Y2 No emt T

Medium risk entry b peris unfl repaired or

damolished
R1. Significant damage: repairs, B
— strengthening possible SR
v I
% unsae

2, Severe damsge: demalition fBely —

High risk |
R3. At risk from adjacent premises or
from ground failure
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ﬁ
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Recommendations for Repair and Reconstruction or Demolition {Optional)

o P’MHM&M fht !‘.I'Ufjﬂf.ﬁ brikwek ga nr.rne-pq will } 0, ip
b2 B remien a0 rﬁ‘aa;{@w
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Inspactor inftials ML KT8

b Final Pesting ‘[
Terliorial Authority Christchurch Cily 2.0 UNSAP Gr 2
“ﬂlﬂi Name -'u‘t{ L 1wtz fes T"I{’Mql“
s jbed l Tm of Enmﬁ'mfun
Addrezs ﬂ;‘q ﬂ; e imber frama @/C-ﬁm shagr wah
Eﬂﬂr}ﬂ-ﬁ Lhnj)"ﬁﬁuﬂh Stee! frame O Unmﬂwm'wmw
GPS Co-ondinates £ O Tipeowse 0 Reinforoed masonry
Contact Mame m”-;f R asr M 0 Cancrete frame 0 Confined masany
Contact Phore L) 110696 D3 R frame wah masonry iy [ oter
; Balow Primary Dceupancy
storeys at and above
ground feve! mnﬂ D [J Owaling [ Commerall Offices
::;T] S0t Toor avee % Lo ;ﬁ 1 O oter residential Qzl;ﬁal
No of residential Linits 0 Bl Public assambly O Goverment |
O schoa L1 Hertage Usteg
\Pholo Taken /‘FSD No 1 _Religious 0] _ctter /
‘nvesfigate the buiding fDLf-E/mHUTMEEBtEd oA page 1 and 2, and check the appropriate column. A sketgh may be added on page 3 |
Overall Hazards f Damage MinorMpne  Moderats Sevare Comments
Calapse, partial collapse, of foundation Ef O O
Bulding or stovey leaning E/ ] 0O T
Wall or ofhver sinuctural damage . 0 O ¢ Guspic 1a E£arEn (lls
Overhead faling hazard of 0 O M;—\-\
Grmund movement, setemert, slips El' 3 M|
Neighbouring buiding hazard o, @ a

grousds for an UNSAFE posting,

C nuuunmpnﬂmhmmﬂmmmﬁmmdmm sﬂmmmmnmmimm“

MMMWWMIHEMEHEE
MFEmphﬂﬂﬂnMHﬂﬂmmnm:hﬂlmmn rmumnmm:‘ﬁup
— ofthispage.  ___ -— - - - - - —TF
INSPECTED RESTRICTED USE UNSAFE
GREEN W] e (H R
Record any restriction on use or ¢
Further Action Recommended:
mmmmmrmmmmm
Dﬂmndunme&d{mnmﬂm;
Dnmlumgnmngwiuaﬁnnmm
0 structural O Geotachnical O Oter:
\ Ofher recommendafions: Qe rﬂgf“mﬂl‘iw.l
Estimated mmIIBulldlni Damage tEmfudaEml!ms] o i
Hore m|
01 % - 3160 % prin (Beey)
210 % _ 61-99 % O Date & Time 280y
11-30 % 0O 100 % Fl o W

Inaneetina M- L el



J' Structural Hazsrds! Damage MinoriN Moderate  Sevee  ZWTPH  Comments
*Foundafions O O
Roos, floors (verfical load) [E/ O O -
Columns, plasters, corbals E/ O 0 'LMiHniq /jplﬂﬁ# Lont s 4 ba s ﬁf-’_
Dizphragrs, horizontat braing 74 = O wantd entorr idee) T-bopm themaz
Pre-cast connecticns IE/ O O s £mks 2 wilh 9 m
Bean Z 0O O ' =
Non-structural Hazards | Damage B
Parapefs, omameniaticn E/ O O
Ciadding, giazing H/ J O o
Ceflings, lght fictures % O { o
Inerior walls, partifons FEr/ O O T
Elevators WA O | | T
Stakrs/ Exts g O O s lag msf ol deps of Sowhh= gl
Lisities {gg. gas, electricty, waler) # O O Lipey wf’ .Lup}dfn; -
Other O m D i w
sotechnical Hazards | Damage o
C-gnpaiallure,datu']ﬂ ﬁ O 0
Ground moveren, fissures g/ O O
Sof bulging, ligusfaction (H] O < Evddgnse o ft:r-rd‘}cffffra #ﬂau@
General Comment .
Usabflity Catagory
Damage Intensity| Posting Usabiiity Category 1 Remarks "|

m.?mg‘uhh.mrmm

O g .
_ 1] oL pmm £asfy Pans

Lo rick = ,‘El,_

i ‘".mm s
et damage i . enfry

(Yellow) 'fzthmﬁrhputsurﬂmpuimdw
Medium risk tesmodished

1R1. Significart damage: repairs, :

strengihening possibles
Heavy damage Unsafe =
R2. Severs damage; damalition Bcely

High risk
3. At risk from adjacent premises or
from ground faliums

L
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" Sketch fopsona)
i Provide azkeich of tha entire
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Recommendations for Repair and Reconstruction or Demaiition (Opfional)
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Inkpector inftlals [ M8 ke 178 1 Dae 2h 0 Final Posting :

Terlorial Authorty [Chelstchurch City Time LMLJ@
Buliding Name 47 '..dﬁhu: *?J T #M!' ]'ﬂfirq{
Short Narme «0r ﬁ - Ruildyng _ Type of Construction
Addrees $hw Brue 7 0 Timber frame B/Camm shear wall

Lam l{-;, Lh.a‘,;l-.-, hwaed [0 steel frame O Uneinforceg masonry
GFE Co-crdnsies & o Ev | Til-up eoncreta O Relrforced masonry
Contact Name Mire Row ke V%!e rame O confineg =
Contact Phana oLy 11W46Ak LI AC frame with masonry i O ope
delaw Primary Occupancy
Storeys afand above
ground level | g:;nd D ] Owelling O commenial Offieas
fioa ¥
o W2 g O other esident Indussria
Noof residentia Uits () O Pubic assembiy [ Govemmen; |
~ O sehoo [ Hertage Listeq
. \Etiolo Tsken fe) No [T _Religious [ other
'Inueaﬁgah ihe bullding h(r'ﬁlmnditium listed on page 4 and 2, and check the appropriste column. 4 sketh may be added oy page 3
Ovarall Hazards | Damage MinoriMpne  Moderats Severs Commants
Callapse, partial coftapse, off foundation Ef O O
Building or storay leaning M( O n
Wah or other strucural damage rd 0 O -omibay , walli nesd g Pt B
Sy T D ] e b
Ground movement, setSement, siips D/ ] O ' '
Nelghbouring bullding hazsrd g// 0 O
Electrical, ez, Eewerage, waler, hazmats D g
Record any existing placard on this buffding: j -
Placand Type ‘
(8.9. UNSAFE) /

— ofthizpags  __ B — - - - - i =
INEPECTED RESTRICTED UsE UNSAFE
GREEN | G1_[[ Gz ) YELLOW | vf RED [ RY (R [ ® )
Record any restriction on uss or
Further Action Recommended: -

Tick the boes mmrmmmmm
Bamicades sre needed (state focation):

O

(3 Detaled engineering evalaton recommended

0 Structurai O Geotechniest O Cter -
Other ecommendiations: ~ Jal. HALe rannfn dl 4 fﬁﬁu

Estimated Overall Bullding Damage (Exclude Content)

Sign hera O Comipletian
None 0

01 % n/ 160 % O Nslan/| Chees)
210% O 61-99 % D Do & Time 2/ /v
11-30 % O 100 % d 10 pPL)
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r Strum:ﬂ Hazards/ Damage "meﬂ Modarate Severe (T |0 Comments

“Foundstions O D 5
Fioafe, floors {verical loat] El/ O O '
Columns, plastars, cotbels M O O -

Diaphragms, hrizentsl bracing 2 O 0
Pre~cast connections E/ O O
Beam E( O O
Non-structural Hazards | Damage e
Parapets, omamentation P O O 1
Cladding, glazing Ef O O
Ceilings, Tght fidures E/ 0O |
irterior walls, parfitions # O O
Flevators MA O a |

St B @, O O B
Utfities (e, pas, electridly, water) m/ [l O
Other D D D

y eotechnlcal Hazards / Damage

Slape faure, debris i O O

Ground movement, fissures ? O O

Sof bulging, iefaction O O puste of |yuefadvs gmat ke

General Comment

Usabllity Category

Damage intenstty| Posting Usability Category Remarks _1|
% ) E 61. Occuplable, no immediate further
(- ( nspecteq) | investigation required
Low ek _Em} 'é—’- aww ot reconmgattiyy
—1
Y1, Short
Megium damage g | Serm oniry —
(Yehowd  1v2. No enty o pats i rapaire -'
Medium risk '"“TI R ¢ —
R, Significant damage: repaire, :
strengihening possibis
Heayy damage Lnsafe |
R2. Severe damege: demokion Iikely
High rigk (Red) i
IR3. At risk from adjacent pramises ar
from ground faikure
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« Sketch foptionar)
Frovide 3 sketch of the entire
bulding or damage points. Incicate
tamage points.
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Inspector Initials | by kT8 ] pae ) | [Final Posting :
Temiiorial Authorfy [Chrisichureh Clty _] Tima 5 {e.g. UNSAFE) GL
uilding Name Chnstehys #ie Fé-r‘;mf r%,,i
Short Name s I ¥ E'ﬂ I' 1 3 Tm ﬂcmmnﬁ
Address Shakle nh"'“* 0 Timber frame ﬁﬂnmm shearwal '
Romlen, Chajltwan O stsiine O Unveirforeed masoney
GPS Co-ordinates g < E [ Tiup conets [J Reinforcae masonry
Contact Name rrie Realie Concrete frame (] Cconfined mascary
Cantact Phane 0T 1AOHRb O RE rame with masonry infl [ other
Below Primary Occupancy
Sioreys at alm:r abave ] ground D wali ;
ground feve! level O Owaliing E[?ﬂﬂ‘man-al.f Officas
Total fleor area Year i
ey deedam o WY oa g0 O Other residentia| ncustrial
No of residential Units ¢/ O Public assambly O sowemment .
O sehoo [1 Hertiage teteq
: hoto Taken Yes ﬁu [J  Refigious O other
L" ’Imesﬂgate the burilding for the condifions listed on Page 1and 2, and check fhe appropriate column, A skateh May be added on page 3
Overall Hazards / Damage MinorNone  Moderate Severs Comments
Collapse, partlal tallapss, off foundation M O D
- ___-__———-_-_-
Bullding or slixey leaning Ef O O
Wl ar other structural damags M }:l (N
-—
Overhesd falfing hazard El’ O [
— __._'-__———p____-_
Ground movement, settiement. sips E, O [
, ________—-—__-_F
Neighbouring bullding hazsrd I]/ / O O
Electrical, pas, sewerage, watar, hazmats O O
-
Record any existing piacard on this buitding: Existing
Placard Type
(e.0. UNSAFE) :
Chocse a new posting based on the new evaluation and team judgement. Severs condMons affecting the whale
L grounds for an UNSAFE posting. Localised Severs and overall Moderats conditions may require a RESTRIGTED USE. Place
INSPECTED placard st maln entrance, Post all other piacards at every significant enfrance. Transfer the ehosen Posting to the top
— Afthispage. ___ = e s - L -
INSPECTED - RESTRICTED USE UNSAFE
GREEN | 61 [{ G2 ] VoW Y [ V2] redo (R TR TR

e
Record any restriction on use or sty

Further Action Recommended:

ﬁmmubamshaﬁwmh-ﬁ‘hﬁmucﬂMsm.Wmamad
D Bamcades a2 nesded (state location}:

7 Detated engineering evaluafion recommandad
O structura O Geotechnieal

k [BRMmeNdations: - rg ey .«mfrfril.r s

O other:

Estimated Overall Building Dsmaga (Exclude Contents)

STy

an Completion

(Recs )
?,J_"ijf”

= i3

y
|

None 0

01 % E/ 3160 % O

2-10 % O 61-80 % |} Dsts & Time

11-30 & | 100 % O i
Inspection 1D: (Office Use Only)
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? strur:tu:al Hazards! Damage I'-'Iinur_ﬂhl
*Foundafions
Roods, floars {vertical koad)
Columns, pilasters, corhels
Claphragms, horizontal bracing
Fre-cast tonnecions

Beam
Non-structural Hazards | Damage
Parapets, omamentation

Cladding, glazing

Cellings, ight fictures

irterior wals, paritions

Elevalors Mk
Stairs/ Extts

Ltlifies {25, gas, sledricily, water)

Other
Geotechnical Hazards / Damags
Slope fallure, oebrs

Ground movermnent, fissurss
Soll buiging, liquefachion

CcwWTPj))  Comments

S

Opg DO0O000O0O0 OOooOoOOd

*_Seo gemersl tomments

T,

|

oo 0OCOOOOoOO0 Oooooood

1EQ RRALRRR RRAR

L 0 . I'.::J".Mm o4 ﬁfﬂ-{ﬁ#m 21 il m!c__

General Comment 1 The ! m[f ﬂ!( ﬂ’d _!?M."rﬁi'r::. con ldl M be puiesied, Fetrm f]"c 9;,,-}“& Mf
Be bolting e wh dscd bl agpea b be any shuchies) fanppt
coused by fhe carbyuite  [iwevers, bised 1 fhe i1 va_tasier)
ot cfler e by fepl Lo cadhgurke, d was nled fhel he preast poucl,
Wl Laifle ;-f fhe oeln Fh:‘x{v: .{,.sm*jfnj., W hkek, ‘rﬁ-fﬂqﬁr S

e— ompwis b o procly will hhor siewrcd gpz b b 11 Fet“f;jfgwﬂw}g}v,—-

Damage Intensity| Pesting Usability Category ' Remarks '

e 1. Cecypiable, no immediate furher o
@ g P L
| G ﬁ%mmmmm4¥£ggﬁﬁw

-
Medium o ¥'1. Short ferm _]
. Restricled Uss : ik )
Mebow) Iy ngamy i |
Medfum risk eniry 1 parts untd repaired or l
demolished 7
R Slgnéficant damages repairs, _]
strengthening possihie
HOO0OTER fineain
Red) {R2, Severe damage: demolttion fkely
High rsk ‘
R3. At rigk from adiacent premlses or
from ground faiure
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. " Sketchfoptional L s s e e
. ' Provide s skateh of the entre
d bulding or damage points. Indicsts | —
famage poin's,

| | —
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Recommendatinns for Rzpalr and Reconstruction or Demolitian {Optional)

Beorment epis b e comnken preses pich o fe weit gy
Mﬂ'ﬁi{h;u EL sy o) j-.;-f an/] Arj ¢ Egmdd g “b_l__%_-—‘—
M.Im}' ff;,:}, adral _m }f;-ﬂr.rn,
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Christchurch Eg

RAPID Assessment Form . LEV

CWwTP i1
EL 2

Inspector Inifisls [MSEIE ] Due 3]0 | [Final Posting L
Termliarial Authority {Christchurch City | Time 2.0 UNSAFE) G i
wanatame  Lhskhngeh Wworpurdes Tremlpand Pl
Shart tame * Aoty Gallena Type of Consfruction
Address thallly Doz ¥ [ Timber frame O conerete shear wai
_ﬁnm."ﬁﬁ, éhhrlré W b 3 stesi frame O Usreirsorced mascnry

GPS Co-ordnales g Y b O titen conerets L3 Reitorced magonyy

Contact Mame Mike Beyrie O Concrete frama L3 sonfred masanTy

Contact Phone Ly 111pgabd PRxY frame with masanry i Other Rejal toacwie
Sloreys af and abeve ﬁ:u Primary Occupancy bes buandl shucfure
ground level O EE i |l ] Dwalling [ Commersialf Offces

Total gross fioor ar Yem

{rﬂ? L e & L_j_ﬂf.? bui o D Other resigeniz m.dusﬁei

Mo of residential Units {) O Puble sssembly O Govermen :

0O schon (] Heritage Usteq
Photo Taken ﬁ'gg\ No L] Religizus L other

nvestigate the bulding fnr\l'l‘e/cmdﬂfm& iisted on page 1 and

2, and check the appropriate column, A sketch may be added gn page 3

Overall Hazards f Damage Minnyu Moderata Severs Comments
Coliapse, parfia cokapse, off foundafion O [
Building or storey leaning [;3/ E O o o
Wall or cther structmad damage E( O O T
Ovethea fafling hazard of O o T
Greund movement, setlemant, slips D/ | O T
Melghbouring building hazard B/ O O S
Electrical, gas, Sewerage, water hazmats D D T
e
( Record any existing placard on this building: Existing \
Placard Typa i
! (e.5. UNSAFE)
1 {_ Choose a new posting based on the new evaluation and team judgement. Severe condifions iffecting the whola bullding are

grounds for an UNSAFE posting. Localised Severe and overal| llnﬂmEp conditions may require a RESTRICTED USE, Prace

INSPECTED placard at main entrance. Pust all ofher placards af every significant entrance. Trmsfwthedmmmmghﬂu top
— afthlepags. __ . _ ___ — s = = R e
INSPECTED e RESTRICTED USE UNSAFE
snsﬂr VoW (T eo (R TR T
7
Record any restriction on use of sify:
Further Action Recommended: -
kaﬁnbambﬂmﬂyfﬁnﬁwa:ﬁm&ﬂmamdad
00 Banicades are needed (state Incafion);
L7 Detafled engineering evalustion recommendad
O Structural O3 Gectecnicar O Othes:
Dther recommendations; ez vet amenils L"“‘U
Estimated Overall Bgilding Damage (Exclude Contents) S T o i —IE
None O Fou C
01 % 4 He0% O i Beca)
210 % u] 61-88 % O Diste & Time 25/
11-30 % O 100 % O i MU {
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' E‘tmctu:al Hazards! Damags Mino
Fourdations
Roofs, floors (varfical load)

LwT P 1 Comments

IE-\;

Columns, pilastess, corbels |-J} ﬂ

Digphragms, horizontal bracing p‘] h

Pra-cast connections MA
Beam F{J A
Nan-structural Hazards | Damage
Parapets, omamentation mfﬁ

Cladding, giazing P
Ceilirgs, fight fdures

Ineriar walls, partiticns WA
Elevators M j'h

Siairs/ Exits

lifes (eg, pas, electricity, walar)
Cthes

Gectachnical Hazards f Damage
Slope faiture, debriz

;‘F"\Jﬂ J Lﬁ'ﬂw-.lr

;

M

Ground movement, flssures

L]

oo OnNoooooo oooooof

el ppnges) Ifmrﬂ-ﬁnli

=
ooo DoooDoooo mmmmmu§

AEN RERO0OROD 0000R

5ol buiging, Aguefaction

O+ Evagne of Vpneloies atua) ke

General Comment * D-’I:fep{-.{;,ti ‘Jt,,ku] Aind j‘ll‘f‘i{u‘l’n] MO et bdu@ {he .. #Mud secdiy

waj TBsened l“.‘.‘i"rHiﬂ} i dﬁm;,g- "'ﬁ ‘{‘U- }I;qf' j&qffﬂb Wil ‘I‘-ﬂ?i'l.»lg.i #"
ok poost Jﬂ.::b\ i

* Lﬂxj,s mwgmzq-i f.n_g?-t,; '5““.) Y IEW-.-J qF" ﬂf s( J\"niu n;,hf #a

Piggates Lotel Pomm.

s Loacthny WS bbyenzd acasd AgAany fea, D
Usability Category i ) feds Distic Lokl raem,
Damage Intensity| Posting Usability Category Remarks

@ G4. Occupiabla, o immediate further
( |@ﬂ Investigation regulrad
oo J@MMMWM_F%EW%%W

Madium damage Y1, Bhart term
Restiicted Use | . enty
i risk Yellow) Y2 No entry to parts until repsired o
demolished
R, Sigrificant damage: repairs,
sirengthening possible
Heavy damaga
d Unsafs

Red) R2, Bevers damage: demaftion Mkely

High riak
3. At rigk from adjscent premises or
from ground failure
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«Sketch [aptionad) |
* Provige a skeich of fhe enfine

building ar damage palnts. Indicate
damags palnts.

] |

Recommendations for Repair and Reconstruction or b emolition (Opficnaf)

" Eﬂwﬂmﬂ Pﬂf?{l#ﬁﬂfal ¢f Anrpg g J¥saf

J

' Petganzed  emits he LPMA vy epp sah e
= L) r ‘___-___-__—-—-_._

Rt T R Ve P oli)
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] Christchurch Eq RAPID Assessment Form - LEVEL 2

Inspactar Initials LM & )Je

| o ShA7n Final Posting T
Terilorial Authosty {Christehurch Cify | Time |h?1,.1 ] r e.g. UHEAFE! Cf g
iiding Name by B W fﬁﬁuﬂ-f ﬁ,’;,-}
Shart Name » Seuth Laligwy  Type of Construction

Aodrecs Shufile [];‘,U-Ef [ Timber frame O Coverate shear wal
Broml, .. L thigih O Stestframe O Unreinosced masonry
GPS Co-ordinales o 47 [ Tilsm concrete 0 Reinforced masenry
Cordact Name _m’, H“ |1;,;,._,}'R¢, D Conerete frame f:i Confired maEsonry
Contzet Prone yy 113 0bab 0 RC frame with masenry infil El/c’rher: ﬂ&mf. wainle
Stoveys 2t and above E,:J:{: : Primary C‘L‘f”i‘““ﬁ’ bet tane sl o e
ground [evel D Ewa |1 I [0 Cwasling [0 Commeral Qffizes
Totsl S Year
{m'“l] i oo it ) LT Other residentia Iﬂ/muﬁm
No of residential Uit P O puble sssemaly O sovemment |

O schonl O] Hertage Listed
\&Dto Taken (\"Q N gﬂﬂgiws ] Other /

—
Investigate the bullding for tha canditions listed on page 1 and 2, and check the appropriate column, A ¢

keich may be addag on page 3
Overall Hazards / Damage MinotfNone  Moderats Severn Comments
Cotiapse, partial cokapse, off foendation af 0 O
Bulding or siorey earing uf O O o
Wall or other structural damags d O a - F‘M%
Overhead falling hazard of 1 o
Ground maovement, setiiement sips B, D D
Neighbouring buikding hazard I'_J'f 0O 3 __
Eloctrical, pas, sawerage, water, hazmats E]/ O El o

Record any existing placard on thiz building: Existing |
Placard Type ‘
(e.g. UNSAFE) !
e ]

L grounds for an UNSAFE posting, Locallsed Severe and overal| Boderate condifions may require a RESTRICTED USE. Placs

INSPECTED RESTRICTED USE UNSAFE
GREHEGE:@ W[V T V2]  reo [ B TRTR
Record any restriction on use or entry:
Further Action Recommanded:

Tick the boxss be.i:irmjrﬂ’ﬁuﬂmmmmmdad
[ Baricades are needed {state location);

Detalled enginesring evalustion recomminded
O Structural O Gestachnicsl O ot
E/D!her recommendations: S Hﬁm«M;LJ?

Estimated Overall Buildi ng Damm (Exclude Contents) S07 bt on el =
Mone O BTE
01 % o He0% O NS ;@fqg
210 % O 6189 % Q Dets & Time 7134y
11-30 % 0 100 % 0 1D T s

Inspection 10: (Office Use Only) -—



" Structural Hazards/ Damage MinoriNone  Moderate &

evere F WwT il Comments

*Famda'th;r.ln [« O O |

Roofs, floors (verfical load] [{ O O

Celumng, pilzsters, corbels i ﬂi O 0 O

Diaphragits, horizontal bracng 1 [ 0 O

Pre-cas! tonnectiohs pj« O [m 0

Begm N O O 0O -
Nen-structural Hazards / Damage S
Farapels, crameniation A O [ O

Cladding, glazing v O O |

Cellings, ight fictures O O

Interior walls, partiions Wi O 0 O e
Elevalors Wip 0O i |

Stairs/ Exits El/ 0 O

Milifiee {2g. gas. sleciricity, water) W L O

Other E/ ] o . {oe %zﬂ] Lowmm En
YGeotechnical Hazards / Damags

. Slope fallure, dabris ]H O O

Ground movement, fissures E{ O O . jee. ﬁﬂﬂélﬁi Lemrnent Siis
Soit bulging, liquefaction EI/ O

a . Eidgnee 2 II'fH ﬁ‘ m:{ b Mvand .lr:{

General Comment  * O:ffe, o1bin' ved\iq) td  hiriiehs) movemend befween {he igucck. Jwane)

%Luﬁj (") ll?jid-ﬁcﬂ rﬂ-f."wl.q_'_i i J’fémq#& ‘f" #" ;IE’H';' J‘ﬁﬂ;'il ﬂ{ EE—:’
[*H‘Frm:- aad_ s p4lled  concake ﬂ'; ne f;.{.,,f;m

o Eode o] Neaknses o ;nhb 4 giad  jado)fadna

Usability Category
Damage Intensity| Posting Usability Category Remarks I
o 151, Cecuplable, no immediats fyrther
o @a ! investigation required
= 1o gk : ‘ Mg' [ty %MMJ =1
Py '] heiE, TROSIrE JEOUTE0 o o .
Madium damage I j‘n”. . Short tarm entry
Restricted Uss ¢ .
demalished
R1. Significant damage: rapairs, _]
strangthening possibie
e 2 Unsafe .
Ri, Severe damage: demofition Iixaly
High risk (Red)
R3. At risk from adjacent pramises cr
from ground feure !

2 Inspection ID: {Office Use Oniy)}
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« Sketeh foptional) [ R aam: o
Frevide = skateh of e entire

buﬂdh'lnnr damage points. Indiate / S SR =

darmage poinfs,

. -

] ——

| _--'-____'-_-—-—--——_

. S S W

Récommendations for Repair and Reconstruction or Demalition (Opficnal)

[br-o'm-z,qol m@m%i nf ff!hj;_.' titml L
(2 caiks b CPOIED iy gk Goediy.

Rett gt UL Loncrcte be Mﬂ#;rm Wiy« .M_
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Christchurch Eg

RAPID Assessment Form - LEVE

LWwTP Iy
L2

Inspactar ntisls i P ke |78 Dale /30 I Fina! Posting
Temiiorial Authorty Christehurch City 1 Time oG M
iding Name Lhoibehush w:ﬁ:ﬁyr&/ fﬂﬂ’m} Plaat
eI e g ke N o e
$hiflle 0,15 Bmles Lhodhh O Stostirame O Unreintrond masonry
GPS Coordnales  ca T O eipconerete []  Reinforreg Masonry
Contact Name MyKe Buag ke Concrele frame O Corfined masoney
Centact Fhone 01y 1130844 [T RC trame whth masoray fnfy O ofer
. Bedow Primary Oetupancy
Stareys al and above l .
avound levs) gﬂmd [ Dweling [ Commercialf Offnes
L/
;ﬁf‘ﬁm oee: 13022 by e [0 Ofheresidenti B ncsria
No of residential Units O3 pubte assemply [ Goverme :
\ O schoul 03 Hertage tisteg
Photo Taken (YE;) No L Refigious (] other

Overall Hazards / Damage WinorNone  Moderats  Sevare Commants
Colapse, partial collapse, off foundation E} O O
Building or siorey Izaning B/ | O s
Wat or other structural damage w O o _
Overhead faling hazard g O o
Ground movement, setement, =fips E/ O O . Zs ) MMM;HL__-.—'-___‘___-_-
Neighbouring buiding hazasd E{ | d -&ﬁﬁ\
Electrical, gas, sewerage, water, hazmats O O S
Record any existing placard on this building: Existing _ \
Placard Type
(e.9- UNSAFE)
Place

— afthispage. __ =R - T = - )
INSPECTED RESTRICTED use UNSAFE
GREEN [ 61 [[62) YELLOW [ RED [ RT [ R [ A3 )
Record any restriction on use or enfry:
Further Action Recommendsgd: .
T&kﬂubﬂmbﬁhanryﬁu#wnmamw
3 Baricadss am nesded (state focation):
[ Detalfed enginesing evalustion recomenended
O structurai [ Geotachnical O cther
méhu‘ moommendations: g ee LTy MMz ply e
Estimated Overall Bullding Damage (Exclude Conters) S
None m) N (Re
01 { 3160 % I Koo s,
210 % a 61-08 % O Dete & Time 5/3/1)
1130 % 0 100 % O D LS
Inspection ID: (Office tUse Oniy) SR ——



EwTf e Comments

) ,stmctu:nl Hazards! Damage Minorfpne  Mogerate Bevers
~*Foundations ' O O
Roofs, fioars (verfical load) g O O« yee o4 Ummenty
Cofumes, plasiers, corbels E/ 0| O = j e
Diaphragme, horizantal brasing A O O O
Pre-cast connections My O O O o
Bea, B/ O 0
Non-structural Kazards | Damage S
Parapats, omameniation WA O O O
Cladding, giazing iy O O 4 i
Cefings, light fdures i"wj O O O T nee
Imtesior walls, nariitions E/ O O i
Elevatars i O | O i
Stairs/ Exts Mh O O O
Utiifes (eg. gas, elecriciy, water) g// | O
Other O Ll Vel ﬂ_gﬂm} Lenti I -
“_ {Gzotechnical Hazards f Damage &= S
Stepe faliore, debeis uf O O
Ground movement, fissures g// O . T
Srd buiging, /rquefaction D D ' EJ1%M £")t hMﬁ"LL“" At uad jﬁ'
General Comment *_2pasrhn o} fhe i b bedween fhe boaks was shsented. Th, by o
wa) up h AP \Smm Thy wa {u;mf at muid b
“A leatags wor shsened sl fle pofhe of PST) (uidicen biok) uiu;_____
W-\\"k/ (Rl W] ilq,j{;uj h'F' H-e -fmp{)_f#qﬁ_ ”‘ 13 !H}J)“ﬂ’ bﬂﬁw tauld bf
gn .ffk(f ;m-t: A w&.ﬁ{uufﬁf,yﬁ T A nnx(, ‘iMHJ £ fw W L -ﬁ” i L,#:
Wil fbypumey
Usabiity Category « a) lglness Appegted fo be highg Jhas fi0 wills of P fimp.
Damage Infensity|  Posting Usability Category Remarks T
G1. Oceupiable, no immediata further
( @“ nvestigation required
oot & ) '@ —— L see o mimigad pheni g
Medium damage | i Y1, Short term entry _l
; (Yeliow) 2. No ently to parts unfs repaired
Medium risk prts ¥
RY. Significant dermage: tepairs,
strengihening passtia
Hagvy damage Unsafe =
IR2. Severs damage: demotion fkely
(Red) |
High risk ) :
R3. At risk from adjacent premises or
fram ground failure
2 Inspection 1D: {Offica Use Only)



¥

" Sketch optional) | ] ' (T
1 Provide a sketch of the entire |
biding or damage points. ndicate | | S T
tamage peints, J_ |
[ _"-"———--——_-___ T

L | ;
/{j ] ] D N e e S

T
f
|

1 i A | W ) S I

Recommendations for Repair and Recanstruction or ﬂarrmli’hun {Cptional

# ﬂ&w,ﬂ ,r‘_: be rerrbded féw
Tocim e ophed ol b e e —
f.l'f .!'n_:l £ I Hu- I..-H-"'JEJ :WW
Mmﬂ!-:,- IJ')Mj _, ::-TTM\
t Gusaad _ho) HH*M' ¢ ﬁﬂ“’-’# f ;;;g-_r.«_gﬂ ﬁfu hised
- chae i o -"-ep& Lt .ﬁm_., Jeids hf yu, J‘/ﬂ' Bad in &‘i’
. “""“‘—-:;L-u:_ﬁ_

5 i fh el _as ﬂcwﬂw\, R ﬁ!ﬂa.{:

________——-——.-_____
_-——-—__________

__—'_—-———____
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G e

Dte :
Time s

Inspectar Initials i k0 Final Posting
Terioriat Authorty Christehurch Gily eg.Uksargy | 1)
iiding Name Ehvstehvie s \Wosteyurkes Trentmeyt ind
S-h'Q.I'I Nam '3 i hld L‘W"u i T?pﬂ.uf Eﬂn‘h’ufﬁﬂﬂ
Addrees ' ﬁé_ ¢ N
. .ﬂ“‘” I PRYY i O3 Timber frame Cancrete shaar wal)
Eﬂmf{:’}} Loy J.L by b [ stes!frame [ Unezmiorced mastriny
GPS Co-ordinatas g * Ee O Tieep conerete O Reirfored masanry
Cantact Name _.jf_m'}{.r Lok O conerste frame 0 confined masanry
Cantact Fhane J1y 1 obak O RC frame win masonry infit Other: fLejaf Logeiahs
Sloveys & and abave m Primary Octupaney ok bt
ground levet I?!'.re{ ' O Oweling (1 Commercial Offices
Total gross floor ares : Year i
s a fppo bt 71 [0 Otherresidensal O incusta
e
Na of residental Units O] pubiic assemby O Goveement |
\ [0 sehoo [0 Heritage tisteq
Taken ﬂ'e.a No L Religious [ other

\ =
Investigate the bullding for the conditions listed cn pagz 1 and 2, and chack the appropriate column, A sketoh may be added on pags 3

MinorNonea

Overall Hazards / Damage Moderate

Collapse, partia! cofiapse, off faundation

Buiding or storey leaning
Wall or other structorat damaga

Dverhead falling hazard

Ground movemend, settigment, slips

Neighbouring buitding hazard

Electrical, gas, sewerage, watar, hazmats

ooooooog
DDUDDDDE

7§

o
&
4
7’

Record any existing placard on this building:

— ofthispage.  ___ - - - S % 2
INSPECTED RESTRICTED UsE UNSAFE
GREEN ELOW[ VI T V2]  rep Rt TR/
Record any restriction on 5s ar entry:
Further Action Recommeandad:
Tick the boxes below only f furthar Briions & recommandeg
UJ Barrcades are needed (state location):
03 Detated engineering valution recommentied
0O structurai O3 Gentechnical [ Other
3 Other recorrmendations:
Estimated Overall Building Damngn_ {Excluge Conterts) 1 S0 e
None 0
01 % EI/ 3160 % ™ A | (Reca)
210 % 0 61-99 % 0 Dete 2 Tire 74/
11-30 % 0 100 % O D L
Inspection i0: {Office Use Oniy)




' Etructu]rlalHazalﬂs.' Damage MinoriNgne  Moderate Sayere (i 71'7 i5 Comments

*Foundatians N O |

Foofs, ficars (vertical load) rd O g

Columns, pilasters, corbels wiy O O 0

Diaphragm, horizontal bracng ~ 1J) [ O O

Pre-cast connections My 0O O O

Beam MF% 0O O 0

Nen-structural Hazards / Damage —

Parapets, cmamentation WA O O O

Cladding, glneing viA D O O

Cailings, igh! fixtures r.rf)‘;. i O I,

Inderior walls, parfifions :ﬂ’h D D D

Elavators M O O O

Stairs/ Exis E{ O O

Uiliies (eg. gas, etecticity, water) E"J/ O O

Eﬁ;ﬂh. i E/ O 0 ﬂu’ﬂ;’b’!m]‘ marhle g FH’M F the

nical Hazards / Damage 5 2 . .

b Siope falure, debris g 0 O has ,5,;’;;::* L;LE; E{d’ﬁ, !:,; o i},_

Ground movement, fissures O Q3 F" -

Seil buiging, liquefaction F_‘K O

a . mﬂ&m of Diguefestun act
General Comment ¢ {hes Aﬁﬂ nit Aﬂﬂ-{.‘-ﬁ’} bb any J]tm;{w*_]_ #ﬁﬁq_ﬁ{a s

4 _roult 4 -ﬂu dg,j_f_k,}’gd; _

Usabiiity Category _
Damagelgtensity |  Posting Usability Category | Remarke —l
T Bll., coupiahle, no mmediaie furher
" nvestigation required
C
Low risk | | = 5
Medlum damage 1. Shorl tesm entry j
Medum risk (Yekou) ¥2. No entry to perts unti repaied or E
| demolshed |
1
iR1. Significant damage: renaire, ;
[ stengihening possibie —
Heavy damage e
Unsafa 1
R2. Severs damage: damaltion likaty !
High rigk [Red) 1
{R3. At fick from sdjscent premises or :
from ground fallure —
| =

2 Inspeclion ID:; (Offica Lise Cnly)



Y [ T e . CwTif |5
« Sketeh fopti '_“‘—"-*‘-—T——-
¢ Provide H{mnan[f}ﬂw entlre L
building o damage poirts. Indizats i
damags points,
‘r S
] N
I j —_— i
= | |

L |

s L L

Recommendations for Repair and Reconstruction or Demolition ( Cofional)

tJ4

3 Inspection I0- {Office Use Onty)



Christchurch Eqg RAPID Assessment Form

cwrp [

Inspector Inifials fid & 178 Date 3 Final Posfing J
Temtorial Authody | Christchuech City Tine 530 eq.UNsarey) | &% J
uilding Name et b ) I.HHL‘M'E; frﬂijmi \‘9}# 1-;
Ehart Mame " 'ﬂ W i Type of Canstrustion
Address Shuplle Dsive, O Timber freme [ conerete shear way
Bamleg, thoshihin ) [ Steel frame B Unreirforeed masoney
GPS Co-ominztes g o Es O TH-Up concets D F:-alrrhmedmmry
Comtact Mame ke Mouwrke [0 concste frame O confined Mmastay
Contact Phone ¥L7 113 ﬂ£ﬁ5 O RE trame wity masnnry il m/ Cther: Lysigd re. nf-
Lo seon Primary Occupaney WAl culoet e
ground level O g:':n [0 Duwefing [0 Commersiall Offces
fl ¥
;";‘,}“ TSI 0 ak At O Ot Indstis
No of residential Linits 0 OO Public assembyy O Govenmen
[0 Sehool [0 Heritage Lites
( \Quto Taken Vg ﬂD L] Religious 0 ot
L
'hwggligata the bullding for the conditions listed an Page 1and 2, and check the appropnate column, A sketch may b2 added on page 3
Overal! Hazards | Damage MinorNpne  Modarate Severs Comments
Collapse, partal sollapse, off foundation J O ]
Buiding or stovey leaning g// O |
Wal or other strucural damags . | o
Dverhead fadling azar D/ | O
Ground movement, setiement, sips [ﬁ 3 a
Neighbouring bulding hazard Iﬁ/ " O
Electrical, gas, sewerage, water, hazmats 0 O
Record any existing placard on this building Existing |
f Placard Typa —’
(a.5. UNSAFE) o |

Tick the boxes befow only if further sctions e racommendad
O Bamicades are nesded (state location;

[T Detalied engineering evaluation recommanad
O Snucturat O Geotechnical
O Other recommendstiong-

— .ofithigpage  __ . _ __ - ik T = i
INSPECTED RESTRICTED USE UNSAFE
OREEN [ 67 T 67 | W[V T V]  Reo (R TR
Record any restriction on use or entry:
Further Action Recommanded:

0O cther:

/

Estimated Overall Bullding D‘lﬂ'rlgll (Exclude Contents)

Mone O

01 9% E}/ B0 %

210 4 O 61-59 % O

1-30% 0 100 % 0O
mspection ID: (Office Uise Onfy)

Sign here on completien
Pstaasd  (Beey)

Duta & Time
o

|l o

7{3{»
e




Yy _ SR8 2 L I
rﬂ Hazards! Damage Hm?«m Huqil:a'nh Sagm Comments ;
Roofs, loors (vertical lcat] IB/ O O o
Cokumns, pilasters, corbels LZI’ Ll O
Dlaphragms, horizontal backg Py [ O (]

Pre-cast connactions ,_jjh | O O

Beam | O O

Non-structural Hazards | Damage I
Paapets, omamentation o), O O O

Cladding, giazing oy, 0O O |

Ceilings, fight fogtures ‘,;} h O D D

Intesior walls, parfitions Ei/ O O

Blevators =y O O O

Stairs/ Exiis M g/ 0O I -
Utlifies (a9, gas, slectricty, water O O

Cither Ml D D

( Beotachnical Hazards | Damage _‘

Shape falure, debris | O O
Ground movement, flssures E(/ O a -
Sal buiging, fiquefaction ™ |

0 :Eﬁ.%ﬁ{ Iim&{dntw e oyl -Hgf s

T

General Comment @ Ifmlu i-j Id-rgf:"u, Lovayed. Thetire gl -'Et a pieant }4 ,M.f.jm (,7.[
LA il [
fhe {tfr &2f) nAG wa  tahed ;. Rised 62 b Fﬂwpllm 0
SiqnJ i s 1#;;1,;(%?;, wis  thieed. I

Usability Category
Damage Intensity| Posting | Usabiity Category | Remarks
. | ( %m no inmediaie further

( Lﬁ ! weshigation required
| i )i G2 Corupitle repais opiad_. e e
M damage 1. Shor tam
: (Yellow) Y2, rﬁnﬁﬁjmpﬂﬁunhﬁpﬁmw
Medium rsk o
R1. Significant damage; repairs,
v sirengthening possibi
ipavy damage
sl R Severe damage: demoiition iikely
gh ik (Red)
R3. At risk from adjacent pramises or
from ground fallure

2 Inspection ID: Cffice Use Only)



oo :
*u .« Sketeh foptional)
/ + Provide a sketch of Bie anfa

building or darmage poirte. Ingicats
damage points.

i

‘—

W

Recommendations for Repar and Reconstruction or Demoiition (Cpional)

p/A

e

3 Inspection ID: (Office Use Only)



CWTE
-LEVEL 2

Inspectar tnféials [NS A8 7 pas sh/i [ Final Posting

Terorial Auttorty Qrischooh Gy ] e [ ohap—— M
uilding Name Cnriyighng b qu‘gun‘k,l_tﬂw"mi Pladd \
ShoriName | TesKhag Fiibe s ) ke ~ Tyme of Construction _

Address shalllz () e O Timber frame O Concretm shear uaj
Bro mlce Choike hueg b _ O seatrume O Un:eindorcad masonry
GPS Coordnales g Y E 0O hupconerene I Reirforeed masony
Contact Name M"ike Lowr KL (] concese frama O nied masonry
Cortact Fhane 07 1L b4 [ R frame wih miEsoniy infi Clver: £ re iy f m.mjz.
i Below Primary Oceupancy mPy (1 Ne
:tr;?ms l:t L:d bove l lﬁ" 4 D O e - Gnrrman'ahf])tj; " x)
;;Ei]ta] SRS foravd FGEOD ;_,Ei: 21890 0O Oterresidantia Ingustral
Mo of resioenfial Units ( 2 O Pubiic EssEmbly O Govemment |
* 0 schen [ Herkaga Listeg
\Ehoto Taken {/ rD No L Refigious O other /
(‘ Investigate the building furLI"J{mmﬁﬁms listed on page 1 and 2, snd cherk e appropriate column. A sketrt may bé added on page 3
Overall Hazards | Damage MinorNone  Modarats Severe Comments
Colapse, partial colapse, off foundation o, | 0
Bulding or storey leaning D/ a n
Wall or other strciural damage E{ 0O 1
Overhead falfing hazsry | O B o
Ground movement, setilement, siips » 4 0 |
Nefghouring bullding hazsrd d o o
Fiectnical, gas, Emwerage, waler, haamats E{ EI O o

Record any exdsting placard on this building: Existing '
Placard Type
{e.9. UNSAFE)
Chooee a new posting based on the hew evaliation and teag Judpement.

(_ grounds for an UNSAFE posting, Localised Severe and overal| Ihdm:unﬂhqqmummuusa
INSPECTED placard st main enfrance, anﬂnmwpmaﬂtﬂnynlnnﬁmmu. Transfer the chosen pmgﬂ:;u top

—— = - -— — - —

INSPECTED RESTRICTED usE UNSAFE
GREEN(| 61 ] &2 | YELLOW RED | R TRZ [ 3
Record any restriction oh.uag or entry:
Further Action Recommendad:

Tick the boxas beitiw onfy i further actions are rectimmended
gym are needed (state location);
Datailed enginssting evaluation feconmended

Structural O3 Geotaehrical O other
Other recommendations: ML rECemp gty ks

Estimated Overall Butiding Pamage (Excude Contents) I Sgn here on somEe

N 0 !
u:n; E/ 3160 % 0 3| {&L"rl

210 % a 61-59 % Date & Time S/3/v
11-30 % 0O 100 % O D L)

nspection ID: {Office Use Onfvi




te Severe LwiP)7  Comments

" Structursl Hazards/ Damage MinoriNgre Mo
4 ;
*Foundations

-

Roofs, floots (verfical ioad)

Columns, pilasters, corbels

Diaphragms, horizonkal bracing

Pre-zast connections

Beam

Non-structural Hazards [ Damags
Parapets, amamerdation MR

Cladding, glazing Y n

OooOoo DDEJ\E\E\

Leilinge, Fght Fxdu
i, D
Or WallE, .

pe MIA

Stalrs/ Exits

Uities {eg, gas, electricty, water " N3_pabldms it

Other

——
T ——
e ———

e —
———

——
e
——— e

—

LF Beotechnical Hazards / Damage
Slope failure, dabris

oo 0O0O0O0O0O0OoD ooooogo

Greund movernent, fissures

ooo 00000000 000000

SCCREE G

Sofl bulging, fiquefaction

O - Endeye of |1§Mﬁn‘~i amand 5l

General Comment ¢ Sambreslly  pp Apfaread hondesa) Anrssgs A [ bk ling {lgy,

Hivaser iouhd ik dees Pe jabevws of $he laaks.

———

S NPT J'n'f‘le! -“\-"* %Jm] gl ot i Ly bd\l“ 4""[6& whyoh hay

woslled rn e ooy g bflny I 085 o [l JoK

ﬁl‘r’#.ﬂﬁvﬂ rhrlh, h‘ﬁfﬁ}#ﬁn he ﬁqum i) (ien r@m_{‘f”h )

r,

Usability Category
Damage Intenstty| Posting Usability Category Remarks ]
e _="' !
A e . -
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ground level | avei (1 Oweling 0 erciall Offices
ta fa Y
o Ty o A O cherresicentia st
{m? 5 Bt 1
Na of residantial Units t? d Public assemaly O Govemmeni )
\ O schoa O3 Heritage Listeq
NBhoto Taken [ Yes No O Relgious O oter

elnvash‘g ste the building fanﬁ‘T;mndrﬁms listed on psge 1 and 2, and cherk fhe appropriate cohumn. A sketch may be added o Dags 3
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Utlities (2g. gas, slecinicity, water)

Crfer

Geotethnleal Hazards | Damage
Slepe fallure, debris

Ground movement, flasures
B0l huiging, llpuefaction
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L

Medium damage 1. Short term
Restricted Use . e
Madium risk (Yellow) Y2, No entry o parts untl repaired or
demofished
i Ri. Slgnificant damage: repairs,
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Collanse, partial collapse, off foundstion O O
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(e.5. UNSAFE)
Choose a new posting based on the now evakuation and team judgement. Severs condifions affecting the whole building are
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Irterior walls, parifions

Elvators

Z
=

St/ Exite
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Overhead faling hazard v g 0 O Laihes ¥5 p bz e
Ground movement, settiement, sips 7| 0 . ﬂ"“l-’ i | J"ﬂkﬂ%ﬁ 8 fio
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Product Data Sheet
Version No: 07/10 (replaces 02/08)

Sikagard®-550 Elastic (N2)

Crack bridging protective coating for concrete

Product Sikagard®-550 Elastic (NZ) is a one part, plasto-elastic coating based on
- UV-curing acrylic dispersion with excellent crack-bridging properties even at
Descri ption temperatures below 0°C.

Uses ¢ Protection and enhancement of concrete structures (normal and lightweight
concrete), especially exposed concrete surfaces with a risk of cracking

«  With concrete repair works as an elastic protective top coating on Sika®
MonoTop mortar repairs (refer to separate Sika MonoTop product data sheet)

Characteristics / « Crack-bridging even at low temperatures (-20°C)
Advantages « High diffusion resistance against CO; reducing the rate of carbonation
®  Water vapour permeable

® Very good resistance against weathering and ageing

@ Can be diluted with water

#  Environmentally friendly (solvent free)

® Reduced tendency to dirt pick up and contamination

Product Data

Form

Appearance Thixotropic liquid.

Packaging 20 litre plastic pails

Storage/Shelf Life Twenty four (24) months from date of production if stored properly in undamaged

and unopened original sealed packaging in cool and dry conditions. Protect from
direct sunlight and frost.

Technical Data

Chemical Base Acrylate dispersion

Colours Available in a wide range of colours which are made to order
Appearance Low semi-gloss finish

Density ~ 1.3 kg/l (at +20°C)

Solid Content by Volume ~ 50%
Solid Content by Weight ~65%

Layer Thickness Minimum required dry film thickness to achieve the required anti-carbonation
characteristics (CO2 equivalent air thickness of 50 m) = 160 microns.

Minimum required dry film thickness to achieve full durability characteristics (CO2
diffusion, adhesion after thermal cycling and crack bridging) = 340 microns.
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Carbon Dioxide Diffusion

Co-efficient (UCOy) - -
Dry film thickness d =160 pm
Equivalent air layer thickness Sp, CO,=51m
Diffusion coefficient CO, uCO, =3.1x 10°
Requirements for protection Sp, CO, 250 m

Water Vapour Diffusion

Coefficient (uH20) - -
Dry film thickness d =230 pm
Equivalent air layer thickness Sp, 20=0.35m
Diffusion coefficient ,0 g 20=15x 10°
Requirements for breathability Sp, 0=5m

Mechanical / Physical
Properties

Elongation at Break

Elongation at break at +20°C (not exposed to weathering): 120%
Elongation at break at -20°C: 70%

Crack-Bridging Capacity

Class A1 (-20°C) EN1062-7

Total minimum
recommended dry film
build

200 microns (340 microns is required to achieve stated crack-bridging capacity)

Application rate

4-5m?/litre/coat

Minimum number of
coats

2

Rain resistance time @
70% - 80% relative
humidity

10°C: 10 hours
15°C: 4 hours
20°C: 2 hours

Recoat time, 20°C,

75%Rh 4 hours
Clean Up Water
Primer Sika Primer W or Sika Primer S

Note: For very difficult substrates (very dense or weak) and at low temperatures
use Sika Primer S

Application Details

Substrate Preparation

New concrete should be 28 days old
The substrate must be sound, dry and free from any dust or other surface
contaminants such as oil, grease, chemicals rust, unsound existing coatings
etc.

+ Honeycombing or surface irregularities should be filled and flushed off with
Sika MonoTop Fairing Coat (NZ), Sika MonoTop High Build Mortar or Sika
Meshkote to achieve a smooth and uniform surface.

Mixing

Sikagard-550 Elastic (NZ) and the primers are ready to use but must be stirred
thoroughly before application

Sikagard® -550 Elastic (NZ) 2/3



Application

# Sika Primer W or S may be applied by brush, roller or airless spray method.
Provide adequate ventilation when using Sika Primer S, as it contains
flammable solvents. Ensure that the primer penetrates completely into the
substrate without forming a glaze on the surface.

# If two coats of primer are required, due to substrate porosity, allow 2 hours to
dry between coats — depending on temperature and air movement.

# The primer should be completely dry (at least 4 hours at 20°C) before
overcoating with Sikagard-550 Elastic (NZ).

# Apply the Sikagard-550 Elastic (NZ) using either a brush, roller or airless spray
equipment (see Important Notes) to achieve a uniform and even coating
thickness.

#+ Waiting time between coating applications is approximately 8 hours at 20°. At
lower temperatures this time will be delayed.

Cleaning

For Sika Primer S use Sika Colma Cleaner to clean brushes and equipment.
For Sikagard-550 elastic (NZ) and Sika Primer W use water to clean brushes
and equipment.

Important Notes

+# Sikagard-550 Elastic (NZ) is resistant to normal aggressive atmospheric
pollutants however owing to its elastic nature slight surface contamination may
occur, particularly on horizontal surfaces.

+ |f applying Sikagard-550 Elastic (NZ) over existing coatings the surface must
be thoroughly clean and sound. Adhesion and compatibility tests should be
carried out first to determine the suitability of using Sikagard-550 Elastic (NZ).

# Sika MonoTop repair systems should be allowed to dry for at least 48 hours
before applying Sikagard-550 Elastic (NZ).

#  Application rates for Sika Primer S or W and Sikagard-550 Elastic (NZ) may
vary depending on the surface texture of the substrate, the method of
application and the coating thickness.

The primer coat must be thoroughly dry before overcoating .
Remove all concrete cure or release materials prior to coating.

Notes

All technical data stated in this Product Data Sheet are based on laboratory tests.
Actual measured data may vary due to circumstances beyond our control.

Local Restrictions

Please note that as a result of specific local regulations the performance of this
product may vary from country to country. Please consult the local Product Data
Sheet for the exact description of the application fields.

Transportation Class

Sikagard-550 Elastic (NZ) is classified as non hazardous.

Important Notes

# Residues of material must be removed according to local regulations. Fully
cured material can be disposed of as household waste under agreement with
the responsible local authorities.

+ Detailed health and safety information as well as detailed precautionary
measures e.g. physical, toxicological and ecological data can be obtained from
the safety data sheet

Legal Notes

The information, and, in particular, the recommendations relating to the application
and end-use of Sika products, are given in good faith based on Sika's current
knowledge and experience of the products when properly stored, handled and
applied under normal conditions in accordance with Sika’s recommendations. In
practice, the differences in materials, substrates and actual site conditions are such
that no warranty in respect of merchantability or of fithess for a particular purpose,
nor any liability arising out of any legal relationship whatsoever, can be inferred
either from this information, or from any written recommendations, or from any other
advice offered. The user of the product must test the product’s suitability for the
intended application and purpose. Sika reserves the right to change the properties
of its products. The proprietary rights of third parties must be observed. All orders
are accepted subject to our current terms of sale and delivery. Users must always
refer to the most recent issue of the local Product Data Sheet for the product
concerned, copies of which will be supplied on request.

;Qo“sible o
Sika (NZ) Ltd & K
PO Box 19192
Avondale Phone: 0800 SIKA NZ 0800 745 269
Auckland Fax: 0800 SIKA FAX 0800 745 232
New Zealand Email:  info@nz sika com www sika co nz since 1986
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Product Data Sheet
Version no: 08/09

Sikadur® Injectokit-LV
Pre-packaged low viscosity epoxy crack injection system

Positioning
Description

The Sikadur Injectokit-LV system consists of a low viscosity two part epoxy crack
injection resin contained in a patented single cartridge, complete with injection nipples,
hoses, and air release pins. The kit is designed for those contracts where a complete
injection system is required.

Use

For injecting cracks in concrete and masonry wherever there is a need to consolidate
a structure or exclude water and air from contact with reinforcement. Due to its low
viscosity, cracks down to 0.2 mm at the surface can be filled. Cracks tapering
internally down to 0.01 mm can be filled. Ideal for small scale repairs on site. Can be
used for insitu or precast concrete elements.

Advantages

= Convenient to use, disposable single cartridge contains both resin and
hardener.
Safe and clean to use, non return valves avoid leakage and spills.
High strength, excellent bond to concrete, brickwork and masonry, either
wet or dry.

+ Modular nature, effective and economical use even for the smallest repair.

Product Data
Form:

Low viscosity two part crack injection resin

Storage & Shelf Life:

Shelf life 12 months when stored in original containers at 10°C — 40°C in dry
conditions.

Packaging:

The following Sikadur Injectokit-LV components are sold as separate items:
= 0.25 litre cartridges

+ Injection nipples

+  Sikadur Injectokit-LV hoses

+ Airrelease pins

Technical Data

10°C 20°C 30°C 40°C
Usable Life 100 50 25 15
(minutes)

Viscosity 400-800 250-500 100-250 -
(mPas)

Set time

(hours) 12 ! ° >

Compressive strength:

>70 N/mm°” (BS6319) (After 7 days curing at 20°C)

Flexural strength:

>45 N/mm” (ISO R178) (After 7 days curing at 20°C)

Tensile strength:

>55 N/mm® (1ISO527) (After 7 days curing at 20°C)

Modulus of elasticity:

Approx. 2,800 N/mm?

Elongation at break:

2.5%

Tensile bond strength:

When tested to BS3900 Pt E10 in both dry and wet states is greater than normal
concrete.

Application Conditions

Surface preparation

+ The surface sealant needs to retain the injection system under pressure.
= Care must be taken to provide a bond surface which is clean, dry, sound
and free from contamination by oil or grease.

Surface sealant

+ 5 Minute Epoxy should be used where preparation and injection need to be
completed in a short space of time.

+ Where it is desirable or acceptable to inject the crack at least 24 hours after
preparation, Sikadur UA CONCRETE FIX can be used as a surface sealant.
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Application of the
surface sealant = Immediately after mixing, apply a small amount of compound to the back of
each nipple making sure that the valve will not be blocked, and place the
nipple over the crack.
+ The valve (centre) should be placed over the crack.
+ Nipples should be placed between 200 mm and 500 mm apart dependent
on crack size.
+ Additional sealant should be applied onto the flange of the nipple to ensure
a resin tight seal to the substrate.
= Surface sealant should be knifed into the crack between nipples to ensure a
resin tight seal.
+ Continue the sealant 50 mm beyond the end of the line of the visible crack.
+ Application of the injection system may be commenced as soon as the
surface sealant has fully hardened (5 Minute Epoxy: 5 minutes at 20°C)

Injection of the
Sikadur Injectokit-LV
epoxy resin + Hit the side of the capsule near the base with a hammer 2 or 3 times on
different sides to break the internal glass container of hardener. (The glass
can be heard moving when broken.)
To mix the resin, invert the cartridge 20-30 times slowly.
Do not shake vigorously otherwise air will be incorporated.
Use the mixed material within the usable life.
Pierce the foil seal in the threaded end of the cartridge.
Screw the Sikadur Injectokit-LV hose onto the cartridge.
Ensure that the rubber ‘O’ ring is in place on the cartridge.
Do not over tighten the fitting as this may distort the ‘O’ ring.
Place the cartridge into a standard gun.
Push the free end of the Sikadur Injectokit-LV hose onto the first (lowest) nipple
and tighten down the locking cap.
Do not over tighten.
Insert an air release pin into the next nipple above the injection point.
Note: Do not start pumping until the air release pin is inserted to open the
non return valve and release trapped air.
Commence pumping slowly, do not use excessive pressure.
The rate of acceptance on fine cracks may be very slow.
+ When resin appears at the nipple next to the injection point:
(a) stop pumping
(b) release the pressure on the injection gun
(c) remove the air release pin
(d) unscrew the cap and with a twisting movement pull off the Sikadur
Injectokit-LV hose.
Attach the Sikadur Injectokit-LV hose to the next nipple.
Insert air release pin in nipple beyond and recommence pumping.
Repeat the process until the entire length of crack has been injected.
On completion of pumping, the last cartridge can be left connected and
pressurised slightly to allow for possible seepage into deep seated cracks.

Making good After the Sikadur Injectokit-LV injection resin has set, remove the nipples.
These can be knocked off with a hammer.

Make good any holes or voids with the selected surface sealant.

The existing surface sealant can then be removed by either grinding or
heating with a hot air gun and scraping the surface until the original

substrate profile is restored.

Cleaning Tools and application equipment should be cleaned using Sika Colma Cleaner.

Important Notes

Limitations #+  Sikadur Injectokit-LV should only be used for cracks where access to all sides for
sealing is available.

+ In other cases Sikadur Injectokit-TH (thixotropic - see separate data sheet)
should be used.

+  Sikadur Injectokit-LV should not be used for cracks where movement is expected
to continue.

+  Sikadur Injectokit-LV is recommended for use only as described in the Uses
section of this datasheet.
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Notes

All technical data stated in this Product Data Sheet are based on laboratory tests.
Actual measured data may vary due to circumstances beyond our control.

Local Restrictions

Please note that as a result of specific local regulations the performance of this
product may vary from country to country. Please consult the local Product Data
Sheet for the exact description of the application fields.

Health & Safety Instructions

Protective Measures

= To avoid rare allergic reactions, we recommend the use of protective gloves.
Change soiled work clothes and wash hands before breaks and after finishing
work.

+ Local regulations as well as health and safety advice on packaging labels must
be observed.

+ For further information refer to the Sika Material Safety Data Sheet which is
available on request.

+= If in doubt always follow the directions given on the pack or label.

Important Notes

+ Residues of material must be removed according to local regulations. Fully
cured material can be disposed of as household waste under agreement with the
responsible local authorities.

+ Detailed health and safety information as well as detailed precautionary
measures e.g. physical, toxicological and ecological data can be obtained from
the safety data sheet.

Legal Notes

The information, and, in particular, the recommendations relating to the application
and end-use of Sika products, are given in good faith based on Sika's current
knowledge and experience of the products when properly stored, handled and applied
under normal conditions in accordance with Sika’'s recommendations. In practice, the
differences in materials, substrates and actual site conditions are such that no
warranty in respect of merchantability or of fithess for a particular purpose, nor any
liability arising out of any legal relationship whatsoever, can be inferred either from
this information, or from any written recommendations, or from any other advice
offered. The user of the product must test the product’s suitability for the intended
application and purpose. Sika reserves the right to change the properties of its
products. The proprietary rights of third parties must be observed. All orders are
accepted subject to our current terms of sale and delivery. Users must always refer to
the most recent issue of the local Product Data Sheet for the product concerned,
copies of which will be supplied on request.
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Product Data Sheet
Version no: 08/09

Sikadur® Injectokit-TH
Pre-packaged thixotropic epoxy crack injection system

Positioning

Description The Sikadur Injectokit-TH system consists of a thixotropic two part epoxy crack
injection resin contained in a patented single cartridge, complete with injection nipples,
hoses, air release pins, and stirring rods. The kit is designed for those contracts
where a complete injection system is required.

Use For injecting cracks in concrete and masonry wherever there is a need to
consolidate a structure or exclude water and air from contact with reinforcement.
Due to its thixotropic nature it can be injected into open ended cracks where
depth and quantity of resin need to be controlled. Crack widths from 0.2 - 2 mm
can be filled. Ideal for small scale repairs on site. Can be used for insitu or
precast concrete elements.

Advantages # Convenient to use, disposable single cartridge contains both resin and
hardener.
= Thixotropic, can be injected into fine cracks where access to all sides for
sealing is not available.
+ High strength, excellent bond to concrete, brickwork and masonry, either
wet or dry.
+ Modular nature, effective and economical use even for the smallest repair.

Product Data

Form: Thixotropic two part crack injection resin

Storage & Shelf life: Shelf life 12 months when stored in original containers at 10°C — 40°C in dry
conditions.

Packaging: The following Sikadur Injectokit-TH components are sold as separate items:

+ 0.25 litre cartridges

+= Injection nipples
#+  Sikadur Injectokit-TH hoses
= Airrelease pins
+  Stirring rods
Technical Data
10°C 20°C 30°C 40°C
Usable life 100 50 25 15
(minutes)
Viscosity 400-800 250-500 100-250 -
(mPas)
Set time
(hours) 12 7 5 3
Compressive strength: >70 N/mm” (BS 6319) (After 7 days curing at 20°C)
Flexural strength: >45 N/mm? (1ISO R178) (After 7 days curing at 20°C)
Tensile strength: >55 N/mmZ(ISO 527) (After 7 days curing at 20°C)
Modulus of elasticity: Approx. 2,800 N/mm?
Elongation at break: 2.5%
Tensile bond strength: When tested to BS3900 Pt E10 in both dry and wet states is greater than normal
concrete.

Application Conditions
Surface preparation = The surface sealant needs to retain the injection system under pressure.
+ Care must be taken to provide a bond surface which is clean, dry, sound
and free from contamination by oil or grease.
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Surface sealant

+ 5 Minute Epoxy should be used where preparation and injection need to be
completed in a short space of time.

+ Where it is desirable or acceptable to inject the crack at least 24 hours after
preparation, Sikadur UA CONCRETE FIX can be used as a surface sealant.

Application of the
surface sealant

+ Immediately after mixing, apply a small amount of compound to the back of
each nipple making sure that the valve will not be blocked and place the
nipple over the crack.

« The valve (centre) should be placed over the crack.

+ Nipples should be placed between 200 mm and 500 mm apart dependent
on crack size.

= Additional sealant should be applied onto the flange of the nipple to ensure
a resin tight seal to the substrate.

+ Surface sealant should be knifed into the crack between nipples to ensure a
resin tight seal.

+ Where cracks can be sealed on one side only, nipples should be placed at
centres which are 80% of the depth to which the resin is required to
penetrate.

+ Application of the injection system may be commenced as soon as the
epoxy has fully hardened. (5 Minute Epoxy: 5 minutes at 20°C)

Injection of the Sikadur Injectokit-TH

epoxy resin =  Cut the top off the conical nozzle.

+ Insert T-shaped rod and turn clockwise to engage stirring head in cartridge.

+  Push rod down the full length of the cartridge to break the membrane
separating the resin and hardener.

= Pump up and down 30 to 40 times to mix resin and hardener.

+ Turn the T-shaped rod anticlockwise to disengage and then remove.

+ Do not shake.

+ Unscrew the conical nozzle and discard.

+  Use the mixed material within the usable life.

=  Screw the Sikadur Injectokit-TH hose onto the cartridge.

+«  Ensure the rubber 'O’ ring is in place on the cartridge.

+ Do not over tighten the fitting as this may distort the 'O’ ring.

+ Place cartridge into a standard gun.

+ Push the free end of the Sikadur Injectokit-TH hose onto the nipple positioned
over the widest point of the crack and tighten down the locking cap.

+ Do not over tighten.

+ Insert an air release pin into the nipple adjacent to the injection point.

+ Note: Do not start pumping until the air release pin is inserted to release the
non return valve and release trapped air.

+ Commence pumping slowly, do not use excessive pressure.
The rate of acceptance on fine cracks may be very slow.
When resin appears at the nipple next to the injection point:
(a) Stop pumping.
(b) Release the pressure on the injection gun.
(c) Remove the air release pin.
(d) Unscrew the cap and with a twisting movement pull off the Sikadur Injectokit-
TH hose.

+ Attach the Sikadur Injectokit-TH hose to the next nipple.

+ Insert air release pin in nipple beyond and recommence pumping.

+ Repeat the process until the entire length of crack has been injected.

+ On completion of pumping, the last cartridge can be left connected and
pressurised slightly to allow for possible seepage into deep-seated cracks.

Making good +  After Sikadur Injectokit-TH injection resin has set, remove the nipples.

= These can be knocked off with a hammer.

+  Fill any holes or voids with the selected surface sealant.

+  The existing surface sealant can then be removed by either grinding or

heating with a hot air gun and scraping the surface until the original
substrate profile is restored.

Cleaning

Tools and application equipment should be cleaned using Sika Colma Cleaner.
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Important Notes

Limitations Sikadur Injectokit-TH should not be used for cracks where movement is expected to
continue.
Notes All technical data stated in this Product Data Sheet are based on laboratory tests.

Actual measured data may vary due to circumstances beyond our control.

Local Restrictions

Please note that as a result of specific local regulations the performance of this
product may vary from country to country. Please consult the local Product Data
Sheet for the exact description of the application fields.

Health & Safety Instructions

Protective Measures

+ To avoid rare allergic reactions, we recommend the use of protective gloves.
Change soiled work clothes and wash hands before breaks and after finishing
work.

+ Local regulations as well as health and safety advice on packaging labels must
be observed.

+  For further information refer to the Sika Material Safety Data Sheet which is
available on request.

+ If in doubt always follow the directions given on the pack or label.

Important Notes

+ Residues of material must be removed according to local regulations. Fully
cured material can be disposed of as household waste under agreement with the
responsible local authorities.

+ Detailed health and safety information as well as detailed precautionary
measures e.g. physical, toxicological and ecological data can be obtained from
the safety data sheet.

Legal Notes

The information, and, in particular, the recommendations relating to the application
and end-use of Sika products, are given in good faith based on Sika's current
knowledge and experience of the products when properly stored, handled and applied
under normal conditions in accordance with Sika’s recommendations. In practice, the
differences in materials, substrates and actual site conditions are such that no
warranty in respect of merchantability or of fithess for a particular purpose, nor any
liability arising out of any legal relationship whatsoever, can be inferred either from
this information, or from any written recommendations, or from any other advice
offered. The user of the product must test the product’s suitability for the intended
application and purpose. Sika reserves the right to change the properties of its
products. The proprietary rights of third parties must be observed. All orders are
accepted subject to our current terms of sale and delivery. Users must always refer to
the most recent issue of the local Product Data Sheet for the product concerned,
copies of which will be supplied on request.
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Product Data Sheet

Version no: 07/01 (reprinted 08/05)

Sikadur® 52

Low viscosity crack injection epoxy

Positioning
Description

A solvent free, two component, low viscosity liquid based on high strength epoxy
resins. After mixing it becomes a deeply penetrative liquid with strong adhesive
qualities.

Uses

For injecting and filling cracks (0.2 to 5 mm wide) in precast and insitu concrete
components to bond the sections together, thereby restoring the structural
integrity of the element.

Advantages

Highly flowable, penetrating and solvent free.

Shrinkage free hardening.

Excellent adhesion to most substrates.

High mechanical and adhesive strength.

High early strength.

Chemical resistance typical of epoxy resins.

Does not become brittle — retains a very slightly flexible nature.

Tests
Approvals / Standards

Tested in accordance with BS6319. Complies with ASTM C881-78,
Type 1, Grade 1, Class B + C.

Product Data

Type: Solvent free epoxy resin liquid.
Colours: Clear Straw colour when mixed.
Packaging: Supplied in 0.9 litre (1.0kg), 2.78 litre (3kg), 7.43 litre (8kg) units (Component A +

B)

Storage & Shelf Life:

Three (3) years in unopened, original containers when stored in dry conditions
between 5°C and 25°C.

Technical Data
Density:

Service temp:
Application temp:
Shrinkage:

Compressive strength:

(at 20°C)

Flexural strength:
Tensile strength:
Elastic modulus:
Bond strength:

Pot life (1 Litre mix):
(approx. time)
Coverage rate:

Approx. 1.1 kg/litre

<70°C

5°C to 30°C

Negligible

24 hours = 35 MPa approx.
7days = 45 MPa approx.

14 MPa approx.

25 MPa approx.

3,500 MPa approx.
Sandblasted Steel
Sandblasted Concrete
5°C 10°C 20°C 30°C

75 mins. 60 mins. 20 mins. 10 mins.

Approx. 3 to 5 m#litre/coat on floors, depending on porosity.

15 MPa approx.
3.5 MPa approx.

Application Conditions

Surface Preparation

# All concrete surfaces must be clean and free from any loosely adhering
particles, or contaminants such as dirt, oil, dust, grease, etc.
All cement laitance should be removed by scabbling, sandblasting, etc.
When Sikadur 52 is used for injection purposes the cracks must be blown
out with oil free, dry compressed air. Crack widths between 0.2 mm and 5
mm may be successfully injected.

Mixing

# Add the entire contents of Component B to Component A. Using a Sika
mixing paddle attached to a low speed electric drill (max. 500 rpm) mix
together for at least 3 minutes.

+ Part batching of Sikadur 52 is not recommended unless strict measurement
of the components, in accordance with the mix ratio of the factory
proportioned pack, is observed and adhered to.
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Application

Basic guidelines for crack injection are as follows:

# Using Sikadur 31 epoxy adhesive, fasten Sika Injection Flanges over the
cleaned and prepared cracks at 300 to 500 mm intervals. The remainder of
crack is also sealed off with Sikadur 31.

# Once the Sikadur 31 has cured the flanges should be blown through in a
continuous sequence with clean compressed air.

+# After the Sikadur 52 has been mixed it can be loaded into a Sika bulk
dispensing gun, adapted to take liquid epoxies.

# The Sikadur 52 should be injected (approx. 25 — 30 psi) into the first and
lowest flange over the crack until epoxy starts oozing out of the flange
immediately above.

Seal off the lower flange and transfer the gun to the new flange above.
Continue this sequence until all flanges have been injected and sealed.
After Sikadur 52 has cured the flanges and Sikadur 31 can be ground from
the surface of the crack using an angle grinder or similar.

# Allow 5 to 7 days curing for full structural integrity of the repair component to
be achieved.

# Sika (N2Z) Ltd can recommend approved applicators for this specialised work.

Cleaning

= Clean all tools and equipment immediately after use with Sika Colma
Cleaner.

+ Itis recommended that protective gloves and clothing be worn during
application, however, uncured Sikadur 52 may be removed from skin with
Sikaflex Hand Cleaner or warm soapy water.

# Cured Sikadur 52 can only be removed mechanically.

Important Notes

+ Crack injection work should be left for 5 to 7 days to fully cure before full
structural integrity is achieved.
Do not dilute Sikadur 52 with solvent.
In cases where fine cracks occur it may be difficult to attain satisfactory
injection of epoxy with hand operated equipment. We suggest a specialist
applicator be used for this type of work.
Sikadur 52 will not cure at temperatures below 5°C.
The temperature at which Sikadur 52 is stored during the 24 hours before
mixing will govern its pot life when mixed.

Notes

All technical data stated in this Product Data Sheet are based on laboratory
tests. Actual measured data may vary due to circumstances beyond our control.

Local Restrictions

Please note that as a result of specific local regulations the performance of this
product may vary from country to country. Please consult the local Product Data
Sheet for the exact description of the application fields.

Safety Instructions
Protective Measures

+ To avoid rare allergic reactions, we recommend the use of protective gloves.
Change soiled work clothes and wash hands before breaks and after
finishing work.

# Local regulations as well as health and safety advice on packaging labels
must be observed.

# For further information refer to the Sika Material Safety Data Sheet which is
available on request.

+ If in doubt always follow the directions given on the pack or label.

Transportation Class

Sikadur 52, Component B has a dangerous goods classification for
transportation: Haz. Class 8, UN No. 1760, Haz. Chem. 2R, Packing Group IlI.

Important Notes

+ Residues of material must be removed according to local regulations. Fully
cured material can be disposed of as household waste under agreement
with the responsible local authorities.

+ Detailed health and safety information as well as detailed precautionary
measures e.g. physical, toxicological and ecological data can be obtained
from the safety data sheet.

Legal Notes

The information, and, in particular, the recommendations relating to the application and end-use
of Sika products, are given in good faith based on Sika's current knowledge and experience of
the products when properly stored, handled and applied under normal conditions in accordance
with Sika’s recommendations. In practice, the differences in materials, substrates and actual site
conditions are such that no warranty in respect of merchantability or of fithess for a particular
purpose, nor any liability arising out of any legal relationship whatsoever, can be inferred either
from this information, or from any written recommendations, or from any other advice offered.
The user of the product must test the product’s suitability for the intended application and
purpose. Sika reserves the right to change the properties of its products. The proprietary rights
of third parties must be observed. All orders are accepted subject to our current terms of sale
and delivery. Users must always refer to the most recent issue of the local Product Data Sheet
for the product concerned, copies of which will be supplied on request. tfqﬂ““””e G,
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Product Data Sheet
Version no: 07/07

Sika® MonoTop® Primer (NZ)
1) Corrosion protection for steel reinforcement
2) Bonding slurry for concrete and mortar

Positioning
Description A cement based, polymer modified, one component coating material containing
microsilica and corrosion inhibiting materials.
Uses Sika MonoTop Primer provides two primary functions in the Sika MonoTop
Repair Mortar System.
# As a corrosion inhibiting coating for reinforcement in concrete repair.
# As abonding slurry onto concrete surfaces prior to the application of
MonoTop Repair Mortars.
Advantages #+ One product for two different applications.
#+ One component - just add water.
+ Excellent adhesion to concrete and steel.
# High resistance to water and chloride ion penetration.
+#  Silica fume and polymer modified.
# Contains corrosion inhibitors.
+ Good mechanical strength.
= Non toxic, easy and safe to use.
# Can be brush or spray applied - long pot life.
#  Waterproof once dry - will not re-emulsify when re-wetted.
Product Data
Form: Light Grey powder
Packaging: Available in 4 kg plastic pails.
Storage & Shelf Life: Six (6) months in unopened original container when stored in cool, dry conditions
below 25°C.

Technical Data
Density: 1.15 kgllitre - bulk density of powder
2.1 kgl/litre - density of freshly mixed mortar
Compressive strength: 45 - 55 MPa at 28 days
Flexural tensile strength: 5.5-7.5 MPa at 28 days
Adhesive tensile strength: 3 MPa approx. on concrete

Mixing ratio: Brush application Water : Powder
Approx. 210 mls : 1kg
Spray application Water : Powder
Approx. 200mls : 1kg
Pot life (at 20°C): Approx. 90 - 120 minutes
Application temp: Minimum 5°C — Maximum 30°C
Material consumption: 1 x 4 kg unit = approx. 2.5 litres when mixed with water.
As a bonding slurry - Approx. 0.9 - 1.2 litres/m? depending on condition of
substrate.

As an anti-corrosion coating on reinforcement - Approx. 2 litres/m? for 2 coats at
1 mm dry film thickness per coat.

Application Conditions

Surface Preparation Steel Reinforcement

+ All reinforcement shall be clean, free from oil, grease, rust scale, pitting
deposits and concrete.

#  Optimum preparation = sandblasting to Sa 2.5.

#  Minimum preparation = thorough scrubbing with a wire brush.

Note: Preparation of steel will depend on the extent of corrosion damage present.

Concrete Substrate

= All concrete or mortar substrates must be sound, clean and free from oils,
grease or surface contaminants. All loose or weak materials and surface
laitance must be removed.

+ Dry substrates should be thoroughly pre-wetted, and the surface allowed to
dry (to achieve what is referred to as a ‘saturated surface dry’ condition)
before the bonding slurry is applied.
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Mixing

Pour a measured volume of clean fresh water into a suitable mixing vessel.
While stirring slowly add the weighed amount of powder. Mechanically mix using
a Sika mixing paddle attached to a low speed electric drill (max. 500 rpm), for a
minimum of 3 minutes, and until a smooth, lump free consistency is achieved.

Application

Reinforcement protection

# Apply the first coat of approx. 1 mm thickness using a medium/hard brush,
roller or suitable spray equipment to the cleaned and prepared steel
reinforcement. After a waiting time of 4 - 5 hours (at 20°C) to allow for
drying, apply a second coat of MonoTop Primer at the same thickness,
ensuring an even and uniform coverage has been achieved.

Bonding slurry for concrete/mortar

# Apply by brush, roller or suitable spray equipment to the prepared, pre-
wetted (‘saturated surface dry’) surface. The slurry should be worked well
into the substrate to ensure that the whole area has been fully coated to
achieve maximum bond.

+ Subsequent repair mortars must be applied while the bonding slurry is still
wet/tacky.

Important Notes

# Any steel reinforcement should be exposed and treated approx. 20mm
beyond its corroded length.

+ It may be necessary to cut and remove concrete from behind affected steel
reinforcement to expose all corrosion. This should be done only after
consultation with the project engineer. This procedure is also required if
concrete is contaminated with chloride ions.

#+ The exposed reinforcement should be cleaned to Sa 2.5 before applying
MonoTop Primer.

#+ Generally it is recognised that reinforcement corroded to less than 80% of
its original dimension should be cut out and replaced. If in doubt always
consult the structural engineer for the project.

#+ In some cases, when delays occur, it may be necessary to apply a second
coat of MonoTop Primer bonding slurry to the concrete or mortar substrate
to ensure a “wet on wet” application for the subsequent repair mortar.

# Itisrecommended that chemical based rust removers/passivators are not
used for the removal of rust from steel reinforcement, prior to the application
of Sika MonoTop Primer.

Notes

All technical data stated in this Product Data Sheet are based on laboratory
tests. Actual measured data may vary due to circumstances beyond our control.

Local Restrictions

Please note that as a result of specific local regulations the performance of this
product may vary from country to country. Please consult the local Product Data
Sheet for the exact description of the application fields.

Safety Instructions
Protective Measures

+ To avoid rare allergic reactions, we recommend the use of protective gloves.
Change soiled work clothes and wash hands before breaks and after
finishing work.

# Local regulations as well as health and safety advice on packaging labels
must be observed.

Important Notes

+ Residues of material must be removed according to local regulations. Fully
cured material can be disposed of as household waste under agreement
with the responsible local authorities.

+ Detailed health and safety information as well as detailed precautionary
measures e.g. physical, toxicological and ecological data can be obtained
from the safety data sheet.

Legal Notes

The information, and, in particular, the recommendations relating to the application
and end-use of Sika products, are given in good faith based on Sika's current
knowledge and experience of the products when properly stored, handled and applied
under normal conditions in accordance with Sika's recommendations. In practice, the
differences in materials, substrates and actual site conditions are such that no
warranty in respect of merchantability or of fitness for a particular purpose, nor any
liability arising out of any legal relationship whatsoever, can be inferred either from this
information, or from any written recommendations, or from any other advice offered.
The user of the product must test the product’s suitability for the intended application
and purpose. Sika reserves the right to change the properties of its products. The
proprietary rights of third parties must be observed. All orders are accepted subject to
our current terms of sale and delivery. Users must always refer to the most recent
issue of the local Product Data Sheet for the product concerned, copies of which will
be supplied on request.
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Avondale Phone: 0800 SIKA NZ 0800 745 269

Auckland 1746 Fax: 0800 SIKA FAX 0800 745 232

New Zealand Email: info@nz.sika.com www.sika.co.nz since 1986
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Product Data Sheet
Version no: 07/07

Sika® MonoTop® Structural Mortar (N2)

Fibre reinforced

concrete repair mortar

Positioning

Description Sika MonoTop Structural Mortar is a one component, synthetic fibre reinforced,
polymer modified cementitious repair mortar that contains reactive microsilica.
Sika MonoTop Structural Mortar is part of the MonoTop System for concrete
repair and protection.

Uses Sika MonoTop Structural Mortar is used for repair and reinstatement work to
concrete structures and components where high performance and durability
properties are required. Typical applications are:

+ Building facades. + Water retaining structures.

+ Column and beam repair. + Wastewater treatment plants.
+ Concrete bridges. + Concrete tunnels and culverts.
#  Marine structures.

Advantages #+ One component, mix with water only.

+ Excellent non-sag properties for vertical and overhead applications — can be
applied in layers up to 30 mm thick overhead without the use of formwork.

+ Excellent workability - can be wet sprayed, if required.

# Contains non-corroding synthetic fibre reinforcement.

+ Good mechanical strength.

+  Microsilica and polymer modified.

+ Shrinkage compensated.

= Improved sulphate resistance.

# High resistance to water and chloride ion penetration.

# Non toxic, non-corrosive.

Product Data
Form / Colour:

Light grey powder / Mid grey when applied.

Storage & Shelf Life:

Six (6) months in unopened original packaging when stored in cool dry
conditions below 25°C.

Packaging:

25 kg multi-wall paper bags.

Technical Data
Density:

Application temp:
Compressive strength:
Flexural strength:
Bond strength:

Elastic modulus:
Water permeability (ISAT):
Pot life:

Application
thickness/layer:

Yield:

Mixing ratio by weight:

Approx. 1.85 kgl/litre - wet density of freshly mixed mortar.
Minimum 5°C to maximum 30°C.

> 40MPa at 28 days (when mixed with 4.0 litres of water).
7 MPa approx. at 28 days.

To concrete > 3 MPa (concrete failure).

27,000 MPa approx.

0.002 ml/m?/sec - (satisfies low classification).

50 - 60 minutes at 20°C.

Minimum 5 mm; Max. unsupported thickness in overhead application 30 mm
25 kg = approx. 15.7 litres when mixed with 4.0 litres of water.
1 part water : 6.25 parts powder (approx.)

Application Conditions
Surface Preparation

#+ Sika MonoTop Structural Mortar should be applied over a bonding slurry of
Sika MonoTop Primer. Refer to the Sika MonoTop Primer technical data
sheet for information on surface preparation and priming.

+ All ‘feathered’ edges around the area to be repaired should be squared off
with an angle grinder and chiselled down to a minimum depth of 10 mm.
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Mixing

# For a hand applied mortar, pour 3.75 — 4.0 litres (maximum) of clean fresh
water into a suitable mixing container and slowly add all of the powder while
mixing continuously with a Sika Propeller Mixer attached to a slow speed
(500 rpm) electric drill.

#  Thoroughly mix until a smooth, lump free consistency is achieved. A
minimum mixing time of 3 minutes is recommended.

+ The water content can be reduced slightly to produce a stiffer mortar if
desired.

Application

#  While the bonding coat of Sika MonoTop Primer is still ‘tacky’, pack the
mortar well into the cavity or repair. Use a placing rather than a rendering
technique to fill all voids and ensure thorough compaction is achieved.
Force the Sika MonoTop Structural Mortar against the edge of the repair
and progressively work towards the centre.

# For overhead repairs in excess of 30mm thick and vertical repairs in excess
of 40mm thick apply in layers.

+# If more than one layer is required score the first layer and allow to harden.
Dampen the surface before applying subsequent layer. If more than 48
hours lapses the first layer will need to be re-primed with Sika MonoTop
Primer.

+ Steel trowel the final layer, if required, to achieve a smooth, tight finish.

Cleaning

Clean all tools and equipment with water immediately after use.
Hardened Sika MonoTop Structural Mortar can only be removed
mechanically.

Important Notes

# Only apply Sika MonoTop Structural Mortar to sound substrates that have
been dampened and primed with Sika MonoTop Primer.

#+ Sika MonoTop Fairing Coat can be used to provide a very fine fairing/
levelling coat over the whole surface, if required, after repair work has been
completely undertaken.

# As with all concrete and mortars, it is essential to protect Sika MonoTop
Structural Mortar from water evaporation during the crucial early age curing
period, with water spray, wet hessian or polythene sheets. If no further
coatings are to be applied to the finished surface, a membrane curing
compound may be used. Refer to Antisol data sheet for further information.

# High quality, long term repairs can only be achieved if they are carried out
conscientiously by experienced applicators giving adequate detail to surface
preparation, priming of concrete and steel, mixing of repair mortars,
application and curing.

Notes

All technical data stated in this Product Data Sheet are based on laboratory
tests. Actual measured data may vary due to circumstances beyond our control.

Local Restrictions

Please note that as a result of specific local regulations the performance of this
product may vary from country to country. Please consult the local Product Data
Sheet for the exact description of the application fields.

Safety Instructions
Protective Measures

+ To avoid rare allergic reactions, we recommend the use of protective gloves.
Change soiled work clothes and wash hands before breaks and after
finishing work.

# Local regulations as well as health and safety advice on packaging labels
must be observed.

+# If in doubt always follow the directions given on the pack or label.

Important Notes

+ Residues of material must be removed according to local regulations. Fully
cured material can be disposed of as household waste under agreement
with the responsible local authorities.

# Detailed health and safety information as well as detailed precautionary
measures e.g. physical, toxicological and ecological data can be obtained
from the safety data sheet.

Legal Notes

The information, and, in particular, the recommendations relating to the application and end-use of Sika
products, are given in good faith based on Sika's current knowledge and experience of the products
when properly stored, handled and applied under normal conditions in accordance with Sika’'s
recommendations. In practice, the differences in materials, substrates and actual site conditions are
such that no warranty in respect of merchantability or of fitness for a particular purpose, nor any liability
arising out of any legal relationship whatsoever, can be inferred either from this information, or from any
written recommendations, or from any other advice offered. The user of the product must test the
product’s suitability for the intended application and purpose. Sika reserves the right to change the
properties of its products. The proprietary rights of third parties must be observed. All orders are
accepted subject to our current terms of sale and delivery. Users must always refer to the most recent
issue of the local Product Data Sheet for the product concerned, copies of which will be supplied on

request. .
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