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This is a summary of the Qualitative Engineering Evaluation for the Paeroa Reserve Pump Shed building
and is based on the Detailed Engineering Evaluation Procedure document issued by the Engineering
Advisory Group on 19 July 2011, visual inspections, available structural documentation and summary
calculations as appropriate.

Building Details Name Paeroa Reserve Pump Shed

Building Location 1D PRK_2936_BLDG_003 Multiple Building Site N

Building Address 6 Paeroa Street, Riccarton (access off Tara St) No. of residential units 0

Soil Technical Category NA Importance Level 4 Approximate Year Built NA
Foot Print (mt) 10 Stories above ground 1 Stories below ground 0

Type of Construction Light-weight timber framed roof supported by concrete walls and a concrete slab.

Qualitative L4 Report Results Summary

Building Occupied Y The Paeroa Reserve Pump Shed is currently in use.

Suitable for Continued . . .

Occupancy Y The Paeroa Reserve Pump Shed is suitable for continued occupancy.

Key Damage Summary Y Refer to section 3.1.

Critical Structural o . e

Weaknesses (CSW) N No critical structural weaknesses were identified.

Levels Survey Results N Level survey not carried out. Floor appears to be within allowable tolerances.
—

e N1s) V2SS [ 73% Based on analysis of capacity and demand.

Analysis

Qualitative L4 Report Recommendations

Geotechnical Survey

Required N Geotechnical survey not required due to lack of observed ground damage on site.
Proceed to L5 N A guantitative DEE is not required for this structure. It is recommended that this
Quantitative DEE report is considered final.
Approval
Author Signature W Approver Signature
Name ' Oleg Belov Name ' Lee Howard
Title = Structural Engineer Title = Senior Structural Engineer
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1 Introduction

1.1 General

On 31 August 2012 an Aurecon engineer visited the Paeroa Reserve Pump Shed to undertake a
qualitative building damage assessment on behalf of Christchurch City Council. A detailed visual
inspection was carried out to assess the damage caused by the earthquakes on 4 September 2010,
22 February 2011, 13 June 2011, 23 December 2011 and related aftershocks.

The scope of work included:
* Assessment of the nature and extent of the building damage;
* Visual assessment of the building strength particularly with respect to safety of occupants; and

* A detailed engineering evaluation (DEE) including engineering calculations to determine
extent of damage.

The scope of work excluded:

« Assessment of the nature and extent of the building damage to the concrete water tank under
the pump shed.

This report outlines the results of our Qualitative Assessment of damage to the Paeroa Reserve Pump
Shed and is based on the Detailed Engineering Evaluation Procedure document issued by the
Structural Advisory Group on 19 July 2011, visual inspection, available structural documentation and
summary calculations as appropriate.

2 Description of the Building

2.1  Building Configuration

The Paeroa Reserve Pump Shed is a single storey structure. It comprises of a light-weight timber
framed roof, which is supported by perimeter concrete walls. The foundation consists of a concrete
slab, which appears to be the top of a concrete water tank.

The building has an approximate floor area of 10 square metres. It is considered as an importance
level 4 structure (post-disaster function) in accordance with AS/NZS 1170 Part 0:2002.

2.2  Building Structural Systems Vertical and Horizontal

The Paeroa Reserve Pump Shed is a very simple structure. Its timber framed roof is supported by
concrete walls that transfer loads to the foundation. Lateral loads are resisted by the same walls
mentioned before which are located around the perimeter of the structure.

2.3 Building Foundation System and Soil Conditions

The Paeroa Reserve Pump Shed is based on a concrete slab as its foundation system, which appears
to be the top of a concrete water tank, used for non-residential purposes; the Department of Building
and Housing (DBH) do not currently have a technical classification for the land in the immediate
vicinity of the Paeroa Reserve Pump Shed. It is of note however, that the nearby surrounding area
within the suburb of Riccarton consists of Technical Category 2 (TC2) land. According to CERA, TC2
land is defined as minor to moderate land damage from liquefaction is possible in future significant
earthquakes .
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Available Structural Documentation and Inspection Priorities

No drawings were available for this site. Inspection priorities for the building are related to a review of
potential damage to the structural areas of the building caused by the Canterbury Earthquakes.

2.5 Available Survey Information

Due to the small floor area and a structurally sound foundation a floor level survey was not carried out.
During the inspection it was observed that the building is well levelled. Approximate layout of
reinforcement was measured at some locations, namely the walls, to determine the general
arrangement of reinforcement within the building for assessment purposes.

3 Structural Investigation

3.1 Summary of Building Damage

It was observed that the building has not suffered any structural damage. There is cracking in the
concrete water tank supporting the pump shed, which appears to have been previously repaired.
However the cracks have widened since the repairs were last carried out.

3.2 Record of Intrusive Investigation

Walls were scanned using a reinforcement scanner to confirm the reinforcement within the concrete
walls. Due to the size and construction of the building we do not believe any further intrusive
investigations are required.

3.3 Damage Discussion

The structure is comprised of three primary components; the light-weight timber framed roof, the
concrete walls and the concrete foundation. Based on the geometry of the structure, refer to Appendix
A, and the observed damage it can be concluded that the structure appears to have sufficient strength
to resist earthquake loads.

Separate to the structure being assessed, the water tank supporting the pump shed contains cracking,
which has previously being repaired, but has since opened up. The crack that was visible during the
inspection is shown in the Appendix and is in the order ranging from 5mm to 15mm width.
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4 Building Review Summary

4.1 Building Review Statement

Because of the generic nature of the building a significant amount of information can be inferred by a
visual inspection. Refer to Appendix A for approximate geometry of the structure.

4.2 Critical Structural Weaknesses

The Paeroa Reserve Pump Shed does not have any obvious critical structural weaknesses. The
strength of the shear connectors at the base of the walls was investigated and have been found to
have a strength greater than 33%NBS. They are therefore not considered a critical structural
weakness.

5 Bu | Id | ﬂg Streﬂgth (Refer to Appendix C for background information)

5.1 General

The Paeroa Reserve Pump Shed is primarily supported by concrete walls that resist earthquake loads.
The existing condition of the structure indicates that there are no signs of structural damage.

5.2 Initial %NBS Assessment

The Paeroa Reserve Pump Shed has been subject to a detailed engineering evaluation (DEE). Table
1 below indicates the input parameters adopted during the DEE assessment.

Table 1: Parameters used in the Seismic Assessment

Seismic Parameter Quantity Comment/Reference
Site Soil Class D NZS 1170.5:2004, Clause 3.1.3, Deep or Soft Soil
. DBH Info Sheet on Seismicity Changes
Site Hazard Factor, 0.30 (Effective 19 May 2011)
Return period Factor, 18 NZS 1170.5:2004, Table 3.5, Importance Level 4 Structure

(post-disaster function) with a Design Life of 50 years

Ductility Factor in the Along

Direction (North-South), 1.25 Lightly reinforced concrete walls.

Ductility Factor in the Across

Direction (East-West), 1.25 Lightly reinforced concrete walls.

The seismic demand for the Paeroa Reserve Pump Shed has been calculated based on the current
code requirements. It is noted that the assessment was focused on the critical elements of the
structure, namely the concrete walls. The roof and foundation have been assumed to be acceptable
based on their geometry and lack of any notable damage.

The seismic demand imposed on the walls was then compared with their capacity. A summary of the
strengths of the building elements is shown in Table 2.
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Table 2: Building Strength

Building Element Direction % NBS
Concrete Walls In plane shear Along 100%
Across 100%
Concrete Walls Shear connection to slab Along 100%
Across 73%
Concrete Walls Out-of-plane capacity Along 95%
Across 100%

5.3 Results Discussion

The results indicate that the structural integrity of the building is above the legal requirement of 33%
NBS, which indicates that the building is not earthquake prone. The building has also satisfied the
recommended minimum %NBS by the New Zealand Society for Earthquake Engineering (NZSEE) of
67%.

Minimal damage was observed during the inspection, which corresponds with the calculated %NBS.
The importance level of 4 has been adopted due to the assumption that this building will be required to
be functional in a post-disaster scenario.

§) Conclusions and Recommendations

The Paeroa Reserve Pump Shed has satisfied the minimum legal %NBS of 33% and has also
satisfied the recommended minimum %NBS by the NZSEE of 67%. Thus, the building is suitable to
continue performing its designated function.

The concrete foundation, which appears to be the top of a concrete water tank has cracks that have
been previously repaired, but have since widened. It is our recommendation that the cracking in the
concrete water tank should be investigated to determine its magnitude and extent and the concrete
water tank should be assessed for any structural damage.
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The inspections of the building discussed in this report have been undertaken to assess structural
earthquake damage. No analysis has been undertaken to assess the strength of the building or to
determine whether or not it complies with the relevant building codes, except to the extent that
Aurecon expressly indicates otherwise in the report. Aurecon has not made any assessment of
structural stability or building safety in connection with future aftershocks or earthquakes which h ave
the potential to damage the building and to jeopardise the safety of those either inside or adjacent to
the building, except to the extent that Aurecon expressly indicates otherwise in the report.

This report is necessarily limited by the restricted ability to carry out inspections due to potential
structural instabilities/safety considerations, and the time available to carry out such inspections. The
report does not address defects that are not reasonably discoverable on visual inspection, including
defects in inaccessible places and latent defects. Where site inspections were made, they were
restricted to external inspections and, where practicable, limited internal visual inspections.

To carry out the structural review, existing building drawings were obtained (where available) from the
Christchurch City Council records. We have assumed that the building has been constructed in
accordance with the drawings.

While this report may assist the client in assessing whether the building should be repaired,
strengthened, or replaced that decision is the sole responsibility of the client.

This review has been prepared by Aurecon at the request of its client and is exclusively for the client s
use. It is not possible to make a proper assessment of this review without a clear understanding of the
terms of engagement under which it has been prepared, including the scope of the instructions and
directions given to and the assumptions made by Aurecon. The report will not address issues which
would need to be considered for another party if that party s particular circumstances, requirements
and experience were known and, further, may make assumptions about matters of which a third party
is not aware. No responsibility or liability to any third party is accepted for any loss or damage
whatsoever arising out of the use of or reliance on this report by any third party.

Without limiting any of the above, Aurecon s liability, whether under the law of contract, tort, statute,
equity or otherwise, is limited as set out in the terms of the engagement with the client.
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31 August 2012 Paeroa Reserve Pump Shed Site Map, Geometry, Levels Survey and Photographs
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General Map ( Retrieved on 17/10/2012 c/o Christchurch City Council, CERA maps)

Local Map ( Retrieved on 17/10/2012 c/o Christchurch City Council, CERA maps)
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Image 1.

General view of the Paeroa
Reserve Pump Shed.

2012/09981 11 :

Image 2.

Side view.
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Image 3.

Cracking of the concrete water
tank under the pump shed.

The crack appears to have
been previously repaired, but
has since opened up.

Extend of cracking of the water
tank should be investigated.
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