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INTRODUCTION

This report has been prepared for Paul Brown for the property at 123 Blenheim Rd. The report details the results

found from an engineering investigation into the performance of the building in the recent earthquakes, and its

likely structural capacity for future events.

The format of the investigation and the reporting is in accordance with the “Guidance on Detailed Engineering

Evaluation of Earthquake Affected Non-residential Buildings in Canterbury”, Part 2. (Labelled as DEE in future

references in this report)

WORK COMPLETED

The work completed consists of:

o The gathering of existing building information. This involved searching for existing plans and checking the

structure on site against these plans.

e A detailed damage inspection has been carried out checking damage sustained from the recent

earthquakes.

e Floor levels were checked on site to determine any areas of excessive settlement.

e A qualitative assessment has been carried out to determine a structural earthquake strength of the

building comparative to the new building standard(%NBS)

e No invasive investigation was required as the structure was identifiable from the existing plans and

visible on site.

BUILDING INFORMATION

Address

Usage

No. of Storeys

Building Dimensions

Year of construction

Foundations

Floor

123 Blenheim Rd
Riccarton, Christchurch, 8041

Ground floor — Commerical Use
First floor — Commercial Use

Total dimensions 37m x 30m (Area approx. 790m?)
1993

Various size concrete post hole foundations situated under portal frame legs and tied to
adjacent post hole over the full width of the slab with 2-H16 bar ties.

Strip footings run underneath the concrete panels typically 200mm wide.

Gravity load pad foundation under the first floor support column in the southern unit.

The first floor structure consists of 75mm Unispan units with 75mm topping containing
665 reinforcing mesh. The unispan units have a minimum seating of 15mm. The 75mm
topping slab is tied into the ground floor wall panels with D10 starters at 275mm
centres.

The ground floor consists of a 125mm unreinforced poured concrete slab.
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Walls 120mm precast concrete wall panels reinforced with 663 mesh.
Wall panels contain 2 layers of 663 mesh at pier locations and typically additional D12
reinforcing bars.
250UB portals span the 8.1m width in the single storey units.

Roof The roof structure comprises of lightweight iron cladding on BP150/19 purlins spanning
between the UB portal rafters and precast concrete wall panels.

Structural System The gravity load system comprises of the portal frames and concrete precast panels. The
unispan first floor slab distributes the first floor load to the ground floor panels and into
the foundations.

The main lateral load resisting system in both directions consists of the precast concrete
panels in plane. First floor loads are picked up through starter bars connected into the
concrete panels.

The steel portal frames are also a main part of the lateral load resisting system in the
east/west direction.

Unit A Unit C

Unit B

SITE PLAN- 123 BLENHEIM ROAD
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BUILDING HOT SPOTS

The evaluation has been completed using Appendix A of the DEE guidelines.

The building has been reviewed to determine potential “hot spots” in the structural system. As the building

consists of predominantly concrete precast wall panels and steel portal frames, the following areas are of

concern:

Potential Issue

Observation of the performance

Inadequate foundations

The foundations have performed well. The site has not
sustained large amounts of settlement or liquefaction.
Only minor gradients were noted <1:350 and each unit was
found to be within 10-20mm.

Inadequate face load capacity of
precast wall panels

The precast panels were found to contain non ductile
reinforcing mesh. As a result, the panels have been assessed
at a ductility level of 1.25.

The calculated strength of the concrete panels in face
loading is 73%NBS.

Widespread cracking up to 0.5mm is visible in all units.
These are typically vertical cracks at the mid-span location
of each panel.

Panel 5 in Unit B has displaced by up to 18mm at the mid-
span. This can be observed at ground level where the panel
has separated from the ground floor slab.

It is recommended that the concrete panels are repaired
back to pre-earthquake condition using epoxy injection
techniques.

Excessive deflection of portal frame
during in plane loading

No excessive deflections were witnessed to the portal
frames. No pounding damage was observed to the
neighbouring buildings as a result of excessive deflections.

Inadequate panel connections

Panel connections appear in sound structural condition
where inspected. No structural damage was witnessed to
bolted connections.

Inadequate in plane capacity of
concrete precast panels

Diagonal cracking was noted to several concrete panels
around openings.

This type of damage is typical for concrete panels having
experienced large shear forces.

The panels can be repaired back to pre-earthquake strength
using epoxy injection.
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BUILDING STRUCTURAL STRENGTH COMPLIANCE

Detailed structural calculations have been carried out to determine the seismic capacity of the building relative to
the new building standard (%NBS).

The capacity of the critical structural elements in the lateral load resisting systems has been checked.

The building has a structural seismic capacity of approximately 73%NBS.

SUMMARY

The building has sustained a reasonable amount of structural damage to the concrete wall panels during the
recent earthquake events. The cracking in the wall panels is due to face load deflection during seismic loading.
It has been concluded that the building has a strength of approximately 73%NBS.

The floor slab settlement throughout the building is minor.

Structural repair is to be carried out as stated in appendix 2.

VYA

Michael Hughes
TM CONSULTANTS LTD

Checked and approved by

/[/c/\,(/ﬁZ

K J Simcock
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Appendix 1
Building Plans
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ALAN REAY CONSULTANTS LIMITED

— Trowel to give neat edge
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N - N o P N r ’ 3 7 N r 3 - - M - | ~
s‘___ l' N l_ ] g ! ;
— Seal bottom formwork
TAM 20 base LTAM 20 TAM 20 base —663 mesh joint with sealant to NOTE: Refer panel elevations for reinforcing
Flange removed form rounded edge around windows and doors
Provide complete with 1 matching Provide complete with 1 matching
Galv. Engineers bolt, 55 long Galv. Engineers bolt, 55 long
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approved manufacturer ONLY approved manufacturer ONLY
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TM Consultants Ltd

A. 2/7 Burdale Street
P.O.Box 8874,
Christchurch 8440,
New Zealand
03 348 6066
03 348 6065

. info@tmco.co.nz

8

mm o

SR No
File No

:01

: 140073
:13/3/14

: 123 Blenheim Rd

Date

Project

POST EARTHQUAKE DAMAGE ASSESSMENT

The building at 123 Blenheim Rd is currently in use as commercial offices and retail shops. It is essentially a

concrete tilt panel building with some internal portal frames. A mezzanine first floor level exists in some of the

units consisting of unispan concrete slabs.

The Issues arisen from the inspection are:

LOCATION DAMAGE RECOMMENDED REPAIR

Foundations: No damage to the building foundations was witnessed during | No Repair Recommended
the site inspection.

Floor: The floor slab in each unit is within 10-20mm of level. No No Repair Recommended
damage was observed to the mezzanine first floor slab where
connected to the concrete wall panels.

Roof: The roof structure appears in sound structural condition. It is recommended that the leak is
Purlin connections appear well connected. investigated by a competent roofer.
Weathering of a panel connection where a leak has occurred
was observed to the south west corner of the building.
Photo 1.1

Walls Significant cracking of the wall panels has been observed Inject panel cracks between 0.2 to
throughout the property. 5mm with Sikadur-52 epoxy or
Cracks are typically between 0.1-0.5mm wide. similar. It is recommended this
Panel no.5 has displaced horizontally at the mid-span location | process is monitored to ensure the
by approximately 18mm due to out of plane face loading. repair is carried out to a high
Photos 2.1, 2.2, 2.3,2.4 standard.
Internal damage has occurred at the junctions where Patch repair areas internally.
lightweight wall linings have moved relative to the precast
panels.
Photos 3.1

Exterior

Surroundings: No significant damage recorded No Repair Recommended

Q TMCO.co.nz
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Photo 1.1

Photo 2.1
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Photo 2.4

Photo 3.1
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Appendix 3
IEP Standardised Report

Form



Kevin Simcock

Blenheim Rd

32]15.71
172 35[59.66

precast concrete with topping
steel non-combosite.
structural steel

load bearina concrete

Timber stair supports
Exposed panels
liahtweiaht iron clad

Limited

3

loreen ]
I
I
flo ]
flo ]
flo ]
minor structural

no

full occupancy.
. 73%]
[ 73%]
I

insignificant




