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This is a summary of the Qualitative Engineering Evaluation for the Gr o u n d s lHoase Budding 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 Gr oundsmandéds House

Building Address Hagley Avenue No. of residential units 1
Soil Technical Category N/A Importance Level 2 Approximate Year Built 1970
Foot Print (m?) 114 Storeys above ground 1 Storeys below ground 0

Light timber truss roof with steel sheeting, timber framed walls with weatherboards externally
Type of Construction and GIB internally, concrete perimeter walls on strip footings and concrete piles with a timber
floor spanning between.

Qualitative Results Summary

Building Occupied Y The Gr ounds ma n & surréitly in sise.

Suitable for Continued L . .
Occupancy Y The Gr o unds ma n & suitabl® far eamtinued occupation.
Key Damage Summary Y Refer to summary of building damage Section 3.1 report body.
CIliTeeE! ShIEmE N No critical structural weaknesses were identified.

Weaknesses (CSW)

Variations in floor levelswerewi t hi n t he DBHOs Giessdhan i

Levels Survey Results Y 1:200 or 0.5%

Building %NBS From

0 . . .
Analysis >100% Based on an analysis of bracing capacity and demand.

Qualitative Report Recommendations

Geotechnical Survey

Required N Geotechnical survey not required due to lack of observed ground damage on site.
Proceed to L5 . . . .
Quantitative DEE N A quantitative DEE is not required for this structure.
Approval
Author Signature Approver Signature h_;.ﬂ_,\\k I -
Name Guillaume Lefebvre Name Luis Castillo
Title Structural Engineer Title Senior Structural Engineer
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1 |l ntroducti on

1.1 General

On 20 August 2012 an Aurecon engineer visitedthe Gr o u n d s ma n t sarnHoota sjualitative
building damage assessment on behalf of Christchurch City Council. Detailed visual inspections were
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:
1 Assessment of the nature and extent of the building damage.

1 Visual assessment of the building strength particularly with respect to safety of occupants if
the building is currently occupied.

1 Assessment of requirements for detailed engineering evaluation including geotechnical
investigation, level survey and any areas where linings and floor coverings need removal to
expose structural damage.

This report outlines the results of our Qualitative Assessment of damagetothe Gr ounds mandés House
and is based on the Detailed Engineering Evaluation Procedure document issued by the Structural

Advisory Group on 19 July 2011, visual inspections, available structural documentation and summary

calculations as appropriate.

2 Description of the Bui |l

2.1  Building Age and Configuration

Built around 1970 the Gr o u n d s ma n & a singl® stosey building. The building has a light timber
truss roof with corrugated metal roof sheeting and GIB ceiling. The walls are GIB, lath and plaster
lined internally, timber framed and externally clad with unreinforced masonry. The building appears to
have concrete perimeter walls on strip footings and internal timber piles with timber beams, with joists
and floor boards spanning in between. The approximate floor area of the building is 114 square
metres. It is an importance level 2 structure in accordance with NZS 1170 Part 0:2002.

2.2  Building Structural Systems Vertical and Horizontal

TheGr ounds ma n i3 a sintple strsicture. Its light corrugated metal roof is supported on timber
trusses that transfer loads to timber studs in the walls. Lateral loads are resisted by lined timber
framed walls in each direction. The walls and ceiling are lined with gypsum, lath and plaster.

2.3 Reference Building Type

TheGr ounds ma n i3 abasicodwedlieg type structure typical of its age and style. We assume it
was not subjected to specific engineering design; rather it was constructed to a reliable formula known
to achieve the performance and aesthetic objectives of the time it was built.
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Building Foundation System and Soil Conditions

We assumedthe Gr o u n d s ma n,@asdistlissedsaleove, has concrete perimeter walls on strip
foundations and internal piles. The land and surrounds of Gr o u n d s ma n ars zortdd NVA vehich
means that no mapping of the land with respect to technical categories has been done. There are no
signs in the vicinity of Gr 0 u n d s ma n 6f §qudfhotionsbalges, boils or subsidence.

2.5 Available Structural Documentation and Inspection Priorities

No drawings were available forthe Gr o u n d s ma n.dnspedtan prioréies related to a review of
potential damage to foundations and consideration of wall bracing adequacy. The generic building
type forthe Gr o un d s ma n & $9704 timber &amed dwelling and this type of structure has
performed well during the Canterbury Earthquakes.

2.6  Available Survey Information

A floor level survey was undertaken to establish the level of unevenness across the floors. The results
of the survey are presented in Appendix A. All of the levels were taken on top of the existing floor
coverings which may have introduced some margin of error.

The Department of Building and Housing (DBH) publishedthei Re vi s e d @ Repdirng aneé
Rebuilding Houses Affected bythe Cant er bury Eart hquake Swehchenceo in I
recommends some form of re-levelling or rebuilding of the floor

1. If the slope is greater than 0.5% for any two points more than 2m apart, or
2. If the variation in level over the floor plan is greater than 50mm, or
3. If there is significant cracking of the floor.

It is important to note that these figures are recommendations and are only intended to be applied to
residential buildings. However, they provide useful guidance in determining acceptable floor level
variations.

The floor levels forthe Gr 0 u n d s ma n Wweye fddred oshe within the recommended tolerances
although the slope approaches 0.5% in several locations and it has a maximum variation in floor levels
of 46mm.

3 Structur al | nvestigati o

3.1 Summary of Building Damage

The Gr ounds ma n 8 surrditty in iIse and was occupied at the time the damage assessment
was carried out.

The Gr ounds ma n bas peHoomed veell but has suffered minor damage to the external
cladding. The masonry has fine step cracking in the mortar around windows however, as the bricks
are used only for architectural purposes, the damage does not influence the lateral force resisting
system.

3.2 Record of Intrusive Investigation

The extent of damage was relatively minor and therefore, an intrusive investigation was neither
warranted nor undertaken forthe Gr ounds man.6s House
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Damage Discussion

There was only minor damage observed tothe Gr o u n d s ma n assa rebltt of seesmic actions.
This damage does not affect the lateral force resisting system. Buildings of this nature are flexible and
have high inherent ductility and as such have performed well in the Canterbury earthquake sequence.

4 Bui | di n gS uRwenvaireyw

4.1 Building Review Statement

As noted above no intrusive investigations were carried out forthe Gr o un d s ma n.®se tdHleu s e
generic nature of the building a significant amount of information can be inferred from an external and
internal inspection.

4.2 Critical Structural Weaknesses

No critical structural weaknesses were identified as part of the building qualitative assessment.

5 B u | | d | N g (RefeSotAppandi&fmb@kgtounhinformation)

5.1 General

TheGr ounds ma n 3,3s disausssedeabove, a typical example of a generic 197086 structure built
from timber. It is a type of building that, due to its light weight, flexibility and natural ductility, has
typically performed well. The Gr o u n d s ma n % Bot ad exaepton to this. It has performed well
and there is only minor damage to the building related to the recent earthquakes.

52 Initial %0NBS Assessment

Itisassumedthe Gr o u n d s ma n bBas notbean subject to specific engineering design and the
initial evaluation procedure or IEP is not an appropriate method of assessment for this building.
Nevertheless an estimate of lateral load capacity can be made by adopting assumed values for
strengths of existing materials and calculating the capacity of existing walls.

Selected assessment seismic parameters are tabulated in the Table 1 on the next page.

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

Site Hazard Factor, : 0.30 DBH Info Sheet on Seismicity Changes (Effective 19 May
2011)

Return period Factor, 2 1.00 NZS 1170.5:2004, Table 3.5

Ductility Factor in Transverse

Direction, { 2.00 GIB lined lightweight timber framed walls

Ductility Factor in

Longitudinal Direction, t 2.00 GIB lined lightweight timber framed walls
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The seismic demand forthe Gr o u n d s ma n bBas beehccalcsllated based on the current code
requirements. The capacity of the existing walls in the building was calculated from assumed strengths
of existing materials and the number and length of walls present for both the northi south and east-
west directions. Our approach has been to follow the current published GIB board bracing guidelines.
The seismic demand was then compared with the building capacity in these directions. The building
was found to have a sufficient number and length of walls in both the northi south and easti west
directions to achieve a capacity greater than 100% NBS.

5.3 Results Discussion

Basic analysis shows thatthe Gr o0 u n d s ma n & sapaldle af ackieving seismic performance in
line with the current code requirements. The results from the assessmentoft he Gr oundmandés Hou
show that the building performed well due to its low seismic demand and good seismic resistance.

6 ConclusiReaacsommati ons
As there is no clear evidence of any liquefaction or ground movement in the vicinity of the
Gr ounds ma n ageotétbnical énvestigation is currently not considered necessary.

The building is currently occupied and in use and in our opinionthe Gr ounds manids House
considered suitable for continued occupation.
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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 i which have
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.

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 ofitsclient and i s exclusively f
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
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.

Wit hout | imiting anyliallify, whether uredér the law of cAntrack torp stafute,
equity or otherwise, is limited as set out in the terms of the engagement with the client.
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3)

Southern elevation of the
building.

4)

Northern elevation of the
building.
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5) Western elevation of the
building.

6) Eastern elevation of the
building.
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7) Cracking to external
masonry cladding.

8) Building internal view.

iv

aurecon 229614- Gr o unds ma n.deex | B5Juls2013 | Revision 2 Leading. Vibrant. Global.
























