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NEW ZEALAND CONCRETE SOCIETY

CONFERENCE '95 - THE CONCRETE FUTURE

Technical Conference and AGM
The Sheraton Hotel, Auckland

30 August - 1 September 1995

CONFERENCE PROGRAMME AND TABLE OF CONTENTS

WEDNESDAY 30 AUGUST

4.30 - 6.30 pm Registration chack-in

6.30 - 8.00 pm Welcome Cocktail Party

THURSDAY 31 AUGUST

8.00 - 8.45 am Registration

8.45 - 9.00 am Opening

8.00 - 10.30 am  Session 1: Keynote Address Chair. Graham Rowe

Michel Virlogeux, Ecole Nationale des Ponts et Chaussees, France
"Recent Bridging Achievements"

10.30 - 11.00 arn  Coffee/Tea
11.00 - 12.30 pm  Session 2: New Zealand Bridges Chair: Rob Irwin

() lan Billings, Beca Carter Hollings & Ferner B
“The Otira Viaduct Design Concepts"

(i} Peter Lipscombe, Woodward-Clyds (NZ) Ltd 11
and Andrei Vadnjal, Fletcher Construction Lid
"Design and Gonstruction of the Pukaki Creek Bridge"

(iiiy Alan Powell, Beca Carter Hollings & Ferner Lid 17
*Thorndon Overbridge Seismic Retrofit"

1230 - 200 pm  Lunch






2.00 - 3.30 pm Session 3: Design & Retrofit Innovations Chair: Gavin Cormack

()  Edward Fyfe, Hexel Fyfe Co, USA, Rob Irwin, Contech Group Ltd 28
and Ronald Watson, R J Watson Inc. USA
"Composites for Givil Structures and their Application
Internationally"

(i) Ronald J, Watson and Paul F. Bradford, R J Watson inc, USA 32
'Case Histories of a Sliding Isolation System"

(i) Michel Virlogeux, Ecole Nationale des Ponts et Chaussees, France
"External Prestressing”

3.30 - 4.00 pm Coffee/Tea

4.00 - 5.30 pm Session 4: Concrete Briefs Chair; Des Bull

(iy Brian Griffin, Firth Industries 41
“Innovative Precast Flooring Systems for the Museum
of New Zealand"

(i) Chris Mackenzie, Holmes Consulting Group Ltd 43
"The Use of Precast Concrets in the Mangere SH20/20A
Motorway Extensions"

(i) Minehiro Nishiyama, Fumio Watanabe and Hiroshi Muguruma, 47
Kyoto University, Japan
"The Use of Prestressed Concrete in Building Structures

in Japan"
5.30 pm New Zealand Concrete Society : Annual General Meeting
7.00 pm Conference Dinner and Awards Presentation

FRIDAY, 1 SEPTEMBER
9.00 - 10.30 am  Session 5: Feature Session Chair: Ernst Sansom

Fumio Watanabe, Kyoto University, Japan 57
"Behaviour of Buildings During the Great Hanshin Earthquake”

Bob Park, University of Canterbury 77
"Behaviour of Bridges During the Kobe Earthquake"

10.30 - 11.00 am Coffee/Tea

11.00 - 12.30 pm  Session 6: New Zealand Buiidings Chair: Wayne Raymond

(i Rob Jury and Dale Turkington, Beca Carter Hollings & Ferner Ltd 91
"Design of Sky Tower - New Zealand's Tallest Structure®

{i) Warren Hollings, Fletcher Construction South Pacific & N.Z. Ltd 97
"Construction of the Sky Tower"

(i) Adrian Jones, Holmes Consulting Group 103
"Observatory Hotel - Queenstown - Precast Concrete as
Far as the Eye Can See"






12.30 - 2.00 pm  Lunch
2.00 - 3.30 pm Session 7: High Strength Materials Chair: Len McSaveney

(i Des Bull, University of Canterbury/Cement & Concrete Association
"High Strength Concrete in Buildings"

(i) Hiroshi Muguruma, Fumio Watanabe and Minehiro
Nishiyama, Kyocto University, Japan
"Use of High Strength Reinforcing Steel in Japan"

Bob Park, University of Canterbury
"Opportunities in New Zealand for High Strength
Reinforcing Steel”

(it Eddie Koenders, Cornelis van der Veen and Niek Kaptijn,
Delft University of Technology, The Netherlands
“Application of High Strength Concrete in Cantilever
Bridge Construction”

3.30 - 4.00 pm Coffee/Tea
4.00 - 5.30 pm Session 8: Concrete Briefs Chair: Bob Park

(i Eddie Koenders, Sander Lockhorst and K van Breugel,
Delft University of Technology, The Netherlands
“Cracking in Hardening Concrete Due to Temperature Effects"

(i) Shoji lkeda and Takahiro Yamaguchi, Yokchama National
University, Japan
“Dynamic Visualisation of Reinforced Concrete Structures
Under Severe Earthquake Motions"

(i} Grant Wilkinson, Holmes Consulting Group Ltd
"Precast Concrete - Simple Connections"

5.30 pm Conference Closure

5.45 pm FIP Commission 10 Mesting
*Management, Maintenance and Strengthening of Concrete Structures"

Further copies of this volume, designated NZCS

Technical Report (TR) 17, Price $45 {incl. GST),

are availabla from:
New Zealand Concrete Society
PO Box 12, Beachlands,

q% ‘ﬂ Auckland, New Zealand
=
q Phone: (09) 536-5410

Fax: (09) 536-5442
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CONSTRUCTION OF THE SKY TOWER

Warren Hollings’

BRIEF OVERVIEW OF SKY TOWER
PERMANENT WORKS
STRUCTURE (Refer Attached
Drawg ADT 1821)

The Sky Tower is designed as a tourist,
broadcasting and communications facility and
expected to attract over 1,000,000 visitors
sach year,

The 'Pod’ of the Tower contains 4 No
observation levels (including 1 outdoor
observation deck), 8 communications levels, 3
fire refuge levels and is served by 4 high
speed lifts. The 'Pod' itself is a 20 storey
building that is to be constructed at a height
that is well above Auckland's present highest
huilding.

The Tower is 328m above street lavel and is
higher than Paris' Eiffel Tower (320m) and
Sydney's Centrepoint (304m), in fact if you
took Auckland's iwo highest building {Coopers
& Lybrands Tower and the ASB Building) and
put one on top of the other you are still well
short of the height of the Tower,

To climb the stairs from street level to top of
pod (not to top of Tower) would mean
tackling over 1100 steps.

The structure contains approx 15,000m® of
concrete, 1400 tonnes of reinforcing and 750
tonnes of structural steel.

CONSTRUCTION METHODOLOGY
FOR SKY TOWER

The construction of Sky Tower can be divided
into five separate struciural zones:

Foundation
Shaft
l.egs
Pod
Mast /Cone

Ol b Mo =

" Project Manager, (Fletcher Construction)

Foundation:

The foundation system consists of a 24.5m¢ x
2.5m deep mass concrete raft {containing
approximately 1200m® concrete and 180 tonne
of reinforcing).

The raft bears on 16 no. 2.0m¢ grooved piles,
14m long which are all interconnected by a
1.0m wide x 1.5m deep ring beam, just below
the raft,

The raft was poured over a 10 hour period and
during the following weeks heat of hydration
levels reached 75°C.

Shaft:

Constructed using a self-climbing proprietary
jump form system. Concrete is pumped into
the jump form from ground level. Reinforcing
is lifted by tower crane to the formwork deck
and either placed against the opened forms or
lifted in as cages. Personnel are transported
by a hoist positioned in the stairwell or via a
jumplift installed temporarily within the Lift 4
well. Emergency egress will be achieved via
the precast stairs which follow the production of
the core wall proper.

Legs:
Are divided into two sub-paris:

a) Lower legs and pilastars
b) Collar beam

Both sub-parts above are accessed by a
scaffolding which follows up the shaft around
the legs as work progresses.

a} Lower legs and pilasters:

The legs will be built using precast spun

concrete permanent formwork with insitu infill
concrete,
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b} Collar;

The collar will be built using precast (segment)
parmanent perimater formwork with insitu infill
concrete. The collar is then Post-Tensioned
onto the shaft. The legs are then jacked onto
the collar to reduce gravily loadings in the
shaft.

Pod:
The pod is divided into three subparts:

a) Lower pod {or crayfish tail)
b} Middle pod (or large fioors)
c) Upper pod

a) Lower Pod:;

A specially designed "Sky Platform" will be
developed to provide a safe working platform
for the construction of these floors. It is
positioned on the main core wall at
approximately RL 159.00m (or just below the
beginning of the Pre-Cast Fins). The Sky
Platform will be used as a working platform off
which the fins will be constructed. The
remainder of the Lower Pod will be constructed
using traditional methods incorporating safety
screens working upwards from the top of the
pre-cast fins.

b) Middie Pod:

These floors will be constructed in segments
{on the ground} and lifted by the Tower Crane
intc position. The concrete slabs will then be
poured insitu,

Edge activities will be undertaken from a
specially designed "Edge Unit" which is either
rolled around the perimeter of the floor on a
preset rail or crane lifted into position. Window
activities, including glazing, are also undertaken
exclusively behind the protection of the Edge
Unit.

c) Upper Pod:

The upper pod is then constructed off the mid
pod floors wusing traditional methods
incorporating safety screens,

Following the completion of the "Lower Pod",
the "Sky Platform" is repositioned below the
space Deck floor at the top of the core wall (the
jump form at this stage is finishad). This will
encapsulate the cone area and allow the

commencement of the cone construction and
mast base,

Mast:

The tower crane, located in lifishaft 3 will be
used to lift the first three sections of the mast
into place (4.0m, 3.0m and 2.0m¢ sections).
The option available is to either jack the
remaining two sections into place (0.750m,
0.40m¢) or helicopter the remaining two
sections into place, The Tower Crane will be
dismantied by either Chicago Boom attached to
the Mast or by Hslicopter,
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