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Background

Spencer Holmes Ltd prepared a report into the circumstances of the failure of several pre-cast
panels from the south elevation of the carparking building at 43 Lichfield Street.

This addendum has been prepared following receipt of Richard Cusiel’s statement of evidence
providing background into the designers intent for restraint of the pre-cast concrete spandrel
panels to the south face of the Lichfield Street carpark.

Documentation For Precast Panels

The documentation for the construction of the pre-cast panels and the fixing of the pre-cast
panels are shown on the Lovell-Smith and Cusiel Ltd plans appended to this addendum.

Also appended to the addendum is the Chas. S. Luney Ltd plans A70-000 and A70-003 that
provide elevations and layouts for the carparking building.

The panels that failed during the 22™ February, 2011 earthquake were along the southern
(Lichfield Street) frontage of the building at levels S, 6 and 7 of the carpark. They are identified
as spandrel panels S5 and S6 on drawing 4654-SP7. Essential features of these panels are as
follows:

PANEL PANEL LENGTH PANEL THICKNESS | NUMBER FIXINGS
DETAILED
S5 . 10530mm 150mm 4
S6 6465mm 150mm 4

The typical fixing details for the panels along Gridline 1 (the Lichfield Street frontage) are
shown on drawing 4654-SP7 as “Typical Connection Details Spandrel Panels Grid 1.

The panel fixing is detailed with “100x100x10 m.s. Angle cleat (x200 long) (4) Ex. 50x10 m.s.
fat lugs (x250) with ragged ends (125 long) Fillet weld both sides to angle flanges.”. This
100x100x10 angle and attached metalwork was cast into the corner of the concrete columns.

The panels were detailed with a TCM insert cast into the panel for an M20 bolt. The panel was
fixed to the angle embedded in the concrete column with a “/50x100x10 m.s. Angle Cleat with
60x20 Slotted hole”. The connection between the 150x100x10 mild steel angle and the
100x100x10 mild steel angle was detailed as a 6mm fillet weld all round to weldplate.

It is assumed that the length of the 150x100x10 mild steel angle was less than the 200mm length
of 100x100x10 mild steel angle.

The fixing of the spandrel panels on Gridline 1 (South Wall) differed significantly from the
spandrel panel fixing adopted for the support of the spandrel panels to Gridline F (East Wall).
The connection of the panels to the east wall was achieved with H12-300 starters embedded in
the pre-cast panel and subsequently cast into the 65mm topping to the floor. Refer typical
sections for Pre-cast Spandrel Panels S1, S2, S3 on drawing 4654-SP7.
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Temporary support for panels S1, S2, S3 was achieved using a seating bracket. In addition to
the H12-300 starters cast into the topping of the floor, these panels were restrained by a short
column constructed above the main transverse floor beams on Grids 1 to 7 respectively. These
columns were 300x300mm reinforced concrete columns reinforced with 4xH12 rods and R10
stirrups at 200 centres. Details of the construction was shown in Section 11 on drawing 4654
SG6

We have undertaken an assessment of the capacity of panels S5 and S6 and of the fixings of
these panels in accordance with NZS 4203:1992, the current code applicable at the time of
design. In order to carry out our assessment we have assumed the primary building structure to
have a period of 1.0 seconds, and from this have calculated the applicable design seismic
coefficient for the panels to be 1.35g.

We summarise the assessed strength of panels and their fixings as follows:

PANEL PERCENTAGE OF DESIGN CODE (NZS 4203:1992)
Panel Strength Fixing Capacity
S5 27% 15%
S6 99% 33%

Clearly the panel fixings as detailed on the drawings did not comply with the current code NZS
4203:1992.

Unfortunately the failed panels and the remnants of the connections attached to the building
were unable to be inspected to reliably identify the mode of failure. A review of the photos taken
of the building following the earthquake indicated that at some connections the failure occurred
between the 150x100x10mm Angle cleat and the 100x100x10mm Angle cast into the column,
while in other instances the failure occurred through shear failure of the bolt connecting the
150x100x10mm Angle to the precast panel. In these instances the 150x100x10 Angle appears to
have suffered little deformation.

While we remain of the opinion that interstorey deformations are likely to have contributed to
the failure, it is evident that other failure modes occurred.

As the panels connections were significantly understrength and the earthquake shaking was in
excess of the code design requirements failure of the panels was almost inevitable.

In reviewing the documentation for this project we were aware that there may have been
additional fixings provided from the floor to the panel. A typical photograph of such a fixing
which applied to a panel that did not fail in the 22" February, 2011 earthquake is appended. It
is evident that this fixing failed as a result of the loads imposed on 22" February, 2011
earthquake. The failure appears to have been a failure of the proprietary fixing into the panel. It
is evident that the metal cleat suffered severe distortion as a result of forces induced by the
earthquake. We are uncertain as to the purpose of the slotted hole or of the location of the bolt
located within the slotted hole securing the bracket to the floor at the time of construction.

We are uncertain as to whether a series of these brackets were placed at the junction of the pre-
cast panels and the floor during construction as a variation to the contract. As we have not had
an opportunity of inspecting the building or the panels prior to removal, we are unable to
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comment on whether sufficient of these connections were provided to achieve a restraint of the
pre-cast panels under the code loading applying at the time of construction.

Report Prepared By:-

Peter C Smith
BE FIPENZ CPEng IntPE
Director

43 Lichfield Street - Addendum to Final Report - Feb '12

Report Reviewed By:

LA

Vaughan England
BE(Hons) GIPENZ
Senior Structural Engineer
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APPENDIX 1

Condition of Building following 22"* February 2011
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APPENDIX 2

Additional Panel Fixings not Detailed
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Example of typical additional fixing (not detailed in drawings) to panels that remained after 22™
February 2011 earthquake.
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APPENDIX 3

Original Drawings
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