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Canterbury Earthquake Recovery Authority December 2012
Detailed Engineering Evaluation - 37 Foremans Road HG Project No. 2150-130358-02

EXECUTIVE SUMMARY

A Detailed Engineering Evaluation (DEE} has been compieted of the multi-unit
commercial property at 37 Foremans Road, Islington.

Investigations included limited external and internal inspections; a review of structural
drawings, structural specification and site soils report.

The main structural system is concrete tilt-up wall panels in both directions. Each unit is
approximately 14 x 24 m and have a small 1% floor office space of 50m?.

Panels are held up either by being cast into insitu base cantilevered columns, or by
connections to orthogonal tilt panels.

The main damage observed is where orthogonal panels are connected. The top
connection has in many cases, strained, causing spalling of concrete covering cast in
inserts.

Damage assessed as non-structural includes cracking of the reinforced concrete ground
floor slab, which have since been repaired and hairline flexural cracking to buttress
columns supporting wall panels,

No significant ground liquefaction has been reported at this site as a result of the
February 2011 earthquake and aftershocks and based on the geotechnical reporting from
the time of the build, it is though unlikely that liquefaction is a risk.

We have identified the panel connections as a structural element that requires repair.
Once repaired, it is our professional opinion that the building would be in essentially the
same condition as when buiit.

As the building was constructed in 2005 it was designed to the current code NZS
1170.5:2004 and so has a rating of 73%NBS. The reasoning is that the building would
have been designed to 100% of the code in 2006 (which applied at the time of the Feb
2011 earthquake) but since then the hazard factor has been increased from 0.22 to 0.3,
therefore giving a current rating of 73%NBS.
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Canterbury Earthquake Recovery Authority December 2012
Detailed Engineering Evaluation — 37 Foremans Road HG Project No. 2150-130358-02
1.0 INTRODUCTION

2'0

3.0

3.1

Harrison Grierson has been instructed by Body Corporate Managers, Thompson
Wentworth to produce a Detailed Engineering Evaluation (DEE) report for the
building at 37 Foremans Road, Islington.

This report includes a review of structural drawings for the building.

Harrison Grierson’s Engineers inspected the building on 5th October 2012.
Harrison Grierson also inspected the building and issued “structural integrity
assessments” on 7" October 2010, 8th March 2011, 21st June 2011, and 17th
January 2012

SITE ADDRESS AND DESCRIPTION

The site address is 37 Foremans Road, Islington, Christchurch. The legal
description is Lot 2 Deposited Plan 354365.

e The building comprises a total of 7 high stud industrial warehouse type
tenancies, each being approx 14 x 24 m giving a total ground floor area of
approximately 2400m2. Each tenancy has a ‘retail’ area at the front with a
lightweight suspended first floor of around 50m?.

e The building is on the Northern side of Foremans road. It is an L layout with
4 units facing North East and 3 South East.

Figure 1: 37 Foremans Road, Islington

STRUCTURAL SYSTEM
GRAVITY SYSTEM

The main structural system is 120 & 150mm thick reinforced concrete tilt-up
wall panels in both directions, supported by concrete filled augered postholes
extending to the natural gravel layer.

Small first floor spaces comprised of steel columns, steel floor beams, timber
joists and timber flooring.

The roof is profiled steel sheet on DHS on steel rafters.
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Canterbury Earthquake Recovery Authority December 2012
Detailed Engineering Evaluation - 37 Foremans Road HG Project No. 2150-130358-02

3.2

4.0

LATERAL SYSTEM

Longitudinal and Transverse lateral resistance is by means of precast exterior
and inter-tenancy walls and columns.

Precast panels are held up either by being cast into insitu base cantilevered
columns, or by connections to orthogonal tilt panels.

Panels are connected to crthogonal panels with steel brackets at three levels,

Insitu columns are tied into slab at ground level, and extend approximately 4m
below grade to embed 500mm into competent gravels. The columns are suitably
detailed for ductility. It is noted that the ULS defltection of this ductile column
will be significantly larger than the corresponding deflection of an orthogonal
wall which is inherently stiff and will act in an elastic manner. Where a wall
panel is supported on one end by a wall and on the other by a column, the wall
will tend to rotate around the stiffer support. This may contribute to the panel to
panel cleat damage that is noted later.

GROUND CONDITIONS

Geotechnical ground investigations at the time of design, show gravels overlain
with 3.5-4.5m of non-engineered fill including foundry waste.

It was indicated at time of design that the building platform would be built up
with engineered fill in layers totalling around 600mm.

There have been no reports of liquefaction, or of significant settlements in any
of the quake events.

Cracking of the slab on grade has occurred and been epoxy filled. This cracking
is not considered of structural consequence.

HARRISON GRIERSON CONSULTANTS LIMITED Page 2



Canterbury Earthquake Recovery Authority December 2012
Detailed Engineering Evaluation - 37 Foremans Road HG Project No. 2150-130358-02

Figure 2: Aerial Photo from 24 Feb 2011

From these observations alone, it is not felt that further geotechnical
investigation is required at this time.

5.0 SUMMARY OF OBSERVED DAMAGE
5.1 STRUCTURAL INSPECTIONS

Earthquake damage has been noted by Harrison Grierson in their Structural
Integrity Assessments of 7 October 2010, 17 March 2011, and 11 April 2012,
following the 4" September, 22" February, 13" June & 23™ December 2011
earthquake events. The damage noted was as follows;

5.2 INSPECTION - 7™ OCTOBER 2010

e Minor cracking was observed between the concrete tilt slab walls with the
concrete column and the concrete floor slab.

e The floor in Unit 7 has been damaged due to the merchandise falling from the
storage racks. This damage includes minor chips in the concrete floor and
radiating cracks.

5.3 INSPECTION - 17™" MARCH 2011

e Minor historical cracking (from the September 2010 Earthquake event) in the
interior gib joins and concrete slabs in various locations.
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Canterbury Earthquake Recovery Authority December 2012
Detailed Engineering Evaluation ~ 37 Foremans Road HG Project No. 2150-130358-02

54 INSPECTION - 11™ APRIL 2012

Since our previous inspection, extensive repairs have been done throughout
each unit. The concrete panels throughout have had the majority of cracks filled.
Every unit has had its floor slab repaired, as there was extensive cracking
throughout. Repairs throughout the complex were finished in February, 2012.

Our walk through inspection was of the exterior and interior of the buildings.
Items noticed in the inspection are mentioned below:

Minor leaking in Unit 5, from the roof down the rear panel.

Minor cracking still remains in some locations around the front panels of most
units, mainly around openings.

Floor slab in Unit 7 has been extensively repaired. Gouged holes from falling
products are now ail filled in.

Minor leaking in Unit 7, western corner of the warehouse, from the roof.

Minor interior damage to stairwell in Unit 7.

5.5 DETAILED INSPECTIONS - 5™ OCTOBER, 2012

A further inspection was carried out on the 5™ October 2012, The items noted
were as follows;

Minor flexural cracking near the base of the insitu base cantilevered columns.
These cracks are closed, and well distributed indicating a suitable level of
reinforcing within the column. The size and nature of the flexural cracking is
minor and indicative of very low level of ductile curvature. These coiumns are
clearly designed as base cantilevered columns and have suitable shear steel
to confine this expected base hinging.

Some panel to panel connectors, shown on the plans as Type CT-D are
showing signs of distress and cover concrete failures. The uppermost
connections in most units have generally lost their fire rated ceramic mortar.
{Figure 4.)

Boundary wall tilt panels have sustained varied minor cracking that has been
epoxy injected. It is not clear if this damage is earthquake related.
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a
-

Figure 2: Example of minor flexural cracking noted in cblumns in uhit 6

Figure 3: Cracking of boundary wall panels.

5.6 DAMAGE SUMMARY

The damage to the building has been broken down into three categories;
Superficial, Minor & Major. Damage has been summarised below in each
category. It is noted that our inspections did not identify all cosmetic or non-
structural damage since the focus was on potential structural damage to the
building.

Some repairs have already been carried out as mentioned above.
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Canterbury Earthquake Recovery Authority
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HG Project No. 2150-130358-02

Superficial - and not affecting the building structure

Damage Location Investigations Reason for
description ' damage
1. As described in

section 5

above.

description

pamage Location Investigations R oontoh

damage

2. Minor column
cracking

Bottom of columns
carrying panel

walls. Can be seen
within most units.

Visual inspection
and structural
drawings

Apparent flexural
cracking. Well
distributed and very
fine, closed cracks.

3. Minor boundary
wall cracking

Boundary wall to
Nth

None

Uncertain if
earthquake related.

4. Top panel to
panel
connectors

Top panel to panel
cleat in many
locations
throughout complex

Hand calculation
investigating cleat
capacity and
possible reason for
failure. Proposed
replacement cleat

Stiff load path
between adjacent
panels. Highly
loaded cast in and
post fixed panel
bolts. Cast in
inserts with low
edge distance
effectively spalling
cover concrete.

Note: While the damage to panel connectors is listed here as minor, it
should remain a priority to repair.

Damage Location Investigations Reason for
description damage
5. Nil

6.0

SEISMIC LATERAL LOAD RESISTANCE

As the building was constructed in 2005 it was designed to the current code NZS
1170.5:2004 and so has a rating of 73%NBS. The reasoning is that the building
would have been designed to 100% of the code in 2006 (which applied at the
time of the Feb 2011 earthquake) but since then the hazard factor has been
increased from 0.22 to 0.3, therefore giving a current rating of 73%NBS.
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Detailed Engineering Evaluation — 37 Foremans Road HG Project No. 2150-130358-02

7.0

Seismic Rating

37 Foremans Road, High stud tilt  slab
Islington, Christchurch warehouse building in 7

Pre Earthauake tenancies. Built in 2006.
Post earthguake

73% NBS or B grade

No global or local CSW’s were identified in our assessment.

It is our opinion that the damage to the connectors will compromise the %NBS
of the building until they are repaired. Without a detailed quantitative
assessment it is not possible to quantify the percentage reduction, as such we
recommend that repairs to these connectors are undertaken immediately to
return the building to its pre-earthquake condition.

DISCUSSION - REPAIR WORKS

D10 hairpin bae, $00mw long
1094, Srnd PYC hube o~
~ <300 e, o Rt
200 PVC plow Suoermean BRI L pott
eastn paral x ’ 3 e, for M1S et
.
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I R
PR Sab L e

SCALE 1150 = AN VIEW

Figure 4: Photo of panel to panel Figure 5: Engineer’s detail of connection
connector in Unit 2

Detail taken from Structural Drawing S3-9 - in some cases, it appears the
sleeved M16 has broken out the edge of the panel. It may be that the insert has
strained the hairpin bar, and spalled the cover concrete.

The “as designed” capacity of this panel to panel connection is checked by hand
calculation. While there are many assumptions that can influence the outcome
of this analysis, it can be shown that the top connection is the most heavily
loaded, and that the post fixed anchors to the cladding panels are at risk.
Evidence also shows that the hairpin restraint of the conduit has been flexible
enough to spall cover concrete.

All top level (5.5m above slab) Type CT-D panel to panel connectors should be
replaced with the revised connection (see Appendix A.)
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Detailed Engineering Evaluation - 37 Foremans Road

HG Project No. 2150-130358-02

8.0

9.0

10.0

Upon reinstallation, all fire stop mortar should be reinstated,

BUILDING CONSENT

With reference to Christchurch City Council Earthquake Prone Buildings policy,
the building has a structural strength over 33% of the Building Code, therefore
this policy does not apply. A building consent is not required for buildings with
minor structural damage, as these repairs are exempt from building consent
under Schedule 1 (a).

SUMMARY

The commercial building at 37 Foremans Road, Islington, scores highly in the
IEP grading procedure, but has suffered damage to steel brackets fixing
intersecting wall panels.

LIMITATIONS

This report is for the use by client only for the stated purpose, and should not be
used or relied upon by any other person or entity or for any other project or
purpose. This report is based on our interpretation of the Initial Evaluation
Procedure (IEP) process described by the New Zealand Society for Earthquake
Engineering (NZSEE) recommendations titled Assessment and Improvement of
the Structural Performance of buildings in Earthquakes dated June 2006, Qur
assessment is based principally on the information found for the building in
council archives and a visual inspection. This report should be read in
conjunction with the IEP worksheets and other appendices. No responsibility is
accepted for the accuracy of information supplied by the Client or obtained from
third party sources such as council archives and relied on for our report. The
IEP process is intended as a coarse screening procedure for earthquake prone
buildings and the outcome of the procedure is not intended as a definitive
building rating, but to be used as a preliminary guide only. A more detailed
assessment is needed if the information in this report is intended to be relied
upon for any other purpose.

N:\21504130358_02\500 Del\510 Reports\ROO2v1-CH130358-02-ajr-njg.docx
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H & H Dakota Limited
c/- 250 Kennedys Bush Road
CHRISTCHURCH

Attention: Jim Hailes / Mike Hann

Confirming our observations of the machine auger tests and review of the soil
ground conditions for the proposed industrial development at 39 Foremans Road,
Hornby, (Front half part of Lot 5, DP 76397).

We have reviewed previous borehole logs and investigation reports that have
been carried out on the site and neighbouring building sites. These include:
e Soils & Foundations Report dated 15 November 1994, for the entire
subdivision, Lots 1 to 12 DP 76397,
s Alan Stevens report dated 6 April 2001, for adjacent lots 1 & 2 DP 76397
at 15 & 27 Foremans Road for the buildings constructed on these sites
during and prior to 2004.
o Geotech Consulting review/letter dated 10 November 2003, reviewing
and confirming the foundation design for the Wyma Electrical building on
Lot 3 DP 76397 at 27 Foremans Road.

The augered holes indicated the following typical site ground conditions over the
area of the proposed new building:

s The top 1000mm appears to be a reasonably well compacted clean stoney pit-
run type material overlying,

Foundry type waste imported fill material mainly containing stones/gravels
and dark silty material with minor metals, timber, wire, bricks, concrete, glass
etc. This fill material extended to varying depths between 3000 and
4700mm, and is overlying,

e Natural well compacted sandy gravels, with fine to coarse round gravels.

T R TR
&

o)

The earlier reports indicate that the site was originally used as a gravel pit by
New Zealand Railways for railway ballast. The pit was most likely backfilled
between 1965 and 1975 with what is likely to be foundry type waste. The fill has
been in place in excess of 30 years, and will have largely compacted and
consolidated under its own weight during this period.

: ‘. SR ;

Based on the recommendations of the Soils & Foundations report and what has
been used for foundations on the adjacent buildings we propose that the
foundations for the new building be piles/postholes founded on the natural gravel
layer.

FREEMAN STRUCTURAL LTD.

Director: Andrew R. Freeman; BE(Civil) (Hons}, MIPENZ
C:\FSL. Projects 051\05170\05170 Solls Investipation Report 7 February 2006.dot




We have designed the foundations for the new industrial warehouse concrete
panel buildings to be augered posthole/pile footings dug to a depth at least
500mm into the natural ground.

We also recommend that the entire site under the building slab be striped,
heavily compacted, and backfilled with heavy well compacted granular fill in
layers to build up to the underside of the new slab and form a building platform.
Compaction tests should be carried out on the platform to confirm an even
compacted platform and minimise differential settlements of the slab.

Yours faithfully,
FREEMAN STRUCTURAL LTD.

Andrew R. Freeman

Encl.

This report has been prepared solely for the benefit of the cllent/property owner. No lability is accepted by this
firm or the director, or any agent of this firm, in respect of its use by another party. Any other person who
uses and relies on the data contained in this report does so entirely at thelr own risk,

FREEMAN STRUCTURAL LTD.

Director: Andrew R, Freeman; BE(Civil) {Hons), MIPENZ
CIVFSL Profects 051\0517005170 Solis Investigation Report 7 February 2006.do
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