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ERLION

TOWER
SINGAPORE

A contract to construct this unique and
prestigious structure, using glass fibre
reinforced cement, has been won by an
Australian GRC producer, Glenn
Industries of Adelaide.

The 37-m, 11-storey tower, depicting a
mythical creature having a lion's head and
fish's body symbolises the legendary
origins and maritime history of Singapore.
Extremely extensive research into the
aesthetic and structural considerations of
such a structure were underiaken by the
contractor. Indications were that resonance
of the structure appeared as a major
concern due to its slendemess and the
significant mass located in the head of the
figure.

Preliminary engineering computations
highlighted the suitability of glass
reinforced cement for such a large and
slender structure, Considerations were:;
watertightness of the skin;
ductility;
mouldability;
ability to produce monolithic appearance;
workability including sculptural qualities;
quality assurance programme to meet
1SO 08000;
non-reflective qualities ensuring non-
interference with communications
equipment in the nearby shipping
channels and Changi Airport;

m low maintenance.

At the end of this very exhaustive,
cultural, aesthetic and structural
evaluation programme, GRC emerged as
a material capable of meeting the entire
design criteria.

The structure of the Merion is that of
an 11-storey, steel-framed building
supported by piles driven to bedrock and
connected by concrete reinforced beams
beneath the waler pond. Horizontal steel
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SCALE MODEL

floor beams together with the lift core will
provide an X-Y axis for laser measurement
to position a series of co-ordinate points.
To create these co-ordinate points, the
maquette will be scanned using x-ray
tomography and digitising technology
similar to that used in cranio-facial surgery.
The shape, form and expression are
developed by joining the co-ordinates with
10-mm reinforcing rods. A network of
vertical and horizontal rods formed and
welded at their intersection is called the
Armalure.

The Armalureis attached to the
structural steelwork by L-shaped anchors
knows as Bab bars which absorb the
differential movement between the GRC
skin and the structural steel support. Their
final position is at the discretion of the
artist as he uses his artistic licence to
ensure the shape, form and expression
are visually maintained from ground level.
The formed Armafureis then covered with
expanded lath developed for use with
GRC. The sprayed matrix composition
forms a dovetailing/clinging effect to the
pretensioned lath, allowing the spraying of
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vertical and inverted surfaces such as the
scales, part of the lion's mane and the
underside of the lion's jaw leading into the
chest area.

The GRC malrix used to construct the
structural skin is manufactured as a drymix
under a quality assurance programme o
comply with Australian Standard AS 3201,

Similarly, the sculpture coat, the
cementitious cosmetic material used to
sculpt the special effect as the name
suggests, is also manufactured to AS 3801.

The GRC drymix powder is mixed with
Glenncure, a polymer compound which
enhances adhesion, ductility, waterproof-
ness and curing. The careful blending of
sands (high-guality graded silica of exacting
micron sizes) with cement and micronised
fillers produces a waterproof matrix.

The GRC matrix is pumped to a spray-
head where it is accurately dispersed in a
raindrop pattern encapsulating accurately-
metered alkali-resistant glass fibre. The
matrix i5 laid down to a thickness of approx-
imatefy 10-12 mm and then compacted
with serrated rollers before another appli-
cation is applied until a 20- to 25-mm
structural skin is built. Artistic requirements
are produced after a polymer modified
sculpture coat is sprayed to varying thick-
ness (20-60 mm) depending on the degree
of relief texture and expression which is
required by the sculptor. This material has
been specially designed and provides the
artisan with an extended working time.
The sculplure coat may also be integrally
coloured with blended oxides. The applica-
tion of specially developed masonry stains
designed to penetrate without surface-film
build-up allows the artisan to develop the
colour and hues of a lifelike fion.

The landscaping requirements, rocks
and waterfalls are similarly constructed
with a sculpture coat forming fissures and
cracks. The colour and texture of the
specified rock type is formed with moulding
rubbers, coloured release-powders and
slains to provide natural hues.

The entire inside of the Merlion is
sprayed with a proprietary polymer cement
to conceal and provide comosion protection
to the sieel Armafure.

This project epitomises the enormous
potential of GRC as a composite structural
material with unchallengeable capacity to
provide detail. T

RECAST
RESIDENTIAL

CONSTRUCTION

We are witnessing a significant change in
construction materials and construction®
techniques in domestic work, These
changes are occurring over the entire
range of housing stock, with an emphasis
on medium density. They have been
driven by developers and builders seeking
reduced construction times, minimal risk
and design flexibility yet not sacrificing
customer appeal.

Factory manufactured precast concrete
has satisfied all these requirements, its
application varying from complete
structures to componentry in the form of
flooring units, balconies, stair flights, [iit
service cores, stair wells and wall panels,
both internal and extemal. This article
looks briefly at such application.

APPLICATIONS
The use of precast concrete in housing
may extend to:
®m Walling, both loadbearing and cladding
m Floors, a wide choice of options
m Stair flights
m Core units for lifts and stairs
m Balcony units
m Structural Frames.

WALLING

Panel Size - the general rule that
panels should be as large as can be
suitably handled holds good, providing for
quick closure of the siructure, thus permit-
ting early finishing. Cast-in grooves,
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CLOSED' PANEL

May be used as single, double or tiple pangl unds
Dessgner 1o sedect A joint kayoul o defing scale
and comral weatherning

Units may be preglazed prior o delivery,

FIGURE 1 POSSIBLE PANEL COMNFIGURATIONS.
ALSO T, 'L~ AND 'U-SHAPED PANELS TOGETHER

WITH SPANDREL PANELS ALTERNATING WITH
GLAZING.

FULLY PRECAST, TERRACE STYLE HOUSING,
ROATH ADELAIDE

known as dummy jaints, permit the
designer to establish the domestic scale
of the facads. Large panels have the
further advantage of reducing joint length
and joint sealing and hence, long-term
maintenance.

Panel Shape - vidually any configura-
tion of panel shape is possible, noting the
issues of handling and joint length.

Figure 1 shows a range of panel shapes
which are quite commeon. The imagination
of the designer, tempered by commercial
considerations is the ultimate criterion.
Bear in mind that moulds can be expensive
and that the expense is amortised more
readily by the greater number of castings
from the mould. In the picture above, the
single-window panels were cast using the
two-window panel mould with an adjustment
for length and with the window position
re-sited. The precast induslry is always
ready to provide advice relating lo
technology and commercial considerations.

Surface Finish comprises surface
moulding, surface texture and colour,

Surface Moulding generally in the form
of indented dummy joints, designed to give
scale to the panel and to enhance weath-
ering by breaking up surface rainwater and
hence minimising staining of the facade.



Additionally, there is a range of
commercially available form-liners against
which the concrete can be cast to provide
a variety of moulded patterns at the face.

Decorative freatments in the form of
slring courses, mouldings and the like can
be cast-in during manufacture or applied
following erection. GRC (glass fibre
reinforced cement) is an ideal material for
such work,

Surface Texture; in this context,
finishes achieved by further work following
demoulding, include:

- polished and honed

- bush-hammered

— high pressure water or sand blasting
— etched finishes.

Polishedhoned and bush-hammered
finishes are relatively expensive and are
likely to be reserved for prestige or feature
areas of the facade. By conlrast, high
pressure water/sandblasting or elched
finishes are significantly less expensive
offering texiures varying from a fine matt
texture to distinclly coarse. Using colour
combined with these finishes, matenals
such as sandstone can be readily
simulated, as shown left.

Colour can be achieved either by:

- oxide pigments added 1o the mix
- cerain coarse and fine aggregates

{using washing/blasting/etching

techniques to expose the materials)

paints and coatings
{sa& National Precasfer No. 9 for further
information on colour.)

Whilst it may be argued that the latter
introduces the issue of ongoing mainte-
nance, it must also be recognised that the
longevity of such finishes has increased
immensely and is influenced largely by the
quality of surface preparation and
application,

Again, with smooth finishes which are
the most likely surfaces to be painted,
application by spray or rofler significantly
reduces the cost of initial application and
subsequent maintenance.

JOINTS*

Joints must be designed to accommo-
date changes in the wall panel dimensions
and movements of the building structure
itself, while at the same time the joint
sealant system has to prevent air and
water penetration through the facade.

The face-sealed joint (Figure 2) uses a
backing rod and a gun-applied sealant
close to the extemal face of the panel. The
joint is easy and economical to form, and
provides good access for any long-term
maintenance. Important considerations are;
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FIGURE 2 FACE-SEALED JOINT.

m careful choice of sealant to accommeo-
date movement and resistance to
ultraviolet light

m importance of good workmanship,
ie panel edges, clean and dry.
Additional defence can be provided by

grooving the panel edges and inserting a

baffle strip. This may be advisable in

exposed locations,
The most commonly used field-moulded
sealants are in the following three groups:
Polysulphides - Polysulphide sealants
have been available for over 20 years.

They remain flexible over a wide tempera-

ture range and are highly resistant lo

ultravialet light, czone. Polysulphide-based

sealants bond well to concrete when a

suitable primer is used and can

accommodale jeint movement of £25%.

Polyurethanes — Polyurethane
sealants have high resistance fo ultraviolet
light and will remain flexible for periods of
al least B-15 years because of their stable
chemical structure. They have a safe strain
capacity of £25% and as well as their
excellent elastic properties are resistant to
abrasion, learing and indentation.

Silicones — Silicone sealants have the
highest strain capacity of all modem
sealant materials, being able to accomma-
date joint movements of £100% in many
cases. They have good resistance to
ultraviolet radiation and a wide range of
chemicals and possess good colour
stability. Neutral-cured compounds are
recommended.

Fire Rating — most sealant manufac-
turers can provide for up to four-hour fire
resistance.

CONNECTIONS

Loadbearing panels, both external and
internal, will normally be connected using
grouted dowel connections (Figure 3).

Structural framed residential buildings
are less common, parficularly in the
low/medium-rise application, If used, panels
are most likely to be supported on cast-in
corbels, dowelled and grouted (Figure 4).

FLOORS

Precast flooring arrangements epitomise
the advaniages of precast construction
offering some, or all, of the following:

m Off-site manufacture.

m The near elimination of formwork,
propping and on-site steel-fixing.

m Delivery to sile lo the contraclor's
requirements. No site storage required.

m Rapid placement; rates of 1000 m2/day
dare commean.

m Rapid closure of the struclure.

m Safe working and storage platform.

m The precast panels are cast on smooth,
level beds or moulds thus the soffit or
ceiling is itself smooth and capable of
receiving decoration direct. Altematively,
if a suspended ceiling is required then
simple clips are available or the soffil
may be ballened.

m Inclement weather problems measurably
reduced.

m Flexibility in the siting of non-loadbearing
partition walls,

m Site environmental issues massively
reduced, particularly noise and clean-up
requirements,

® Ongoing marketing advantages
including:

- significant noise reduction between
floors and occupancies so essential in
medium density construction. Whilst
authorities generally call for an STC
(Sound Transmission Class) of 45,

Grouted dowel bar

FIGURE 3
Neve panel delaid and redibroament omilted for clanly

— Lad-
Camrying
lixing

FIGURE 4

Nove el dletad and resnforcanment amitad for olaly




precast flooring elements can easily
achieve STC ralings of 45-59. (The
larger the STC value the greater is the
sound insulation.)

— excellent resistance fo fire.

PRECAST FLOOR TYPES

Hollow Core Planks

Plank width is 1.2 m but some suppliers
can provide 2.4-m-wide planks. Lengths
are to suit required spans with thicknesses
varying between 150 and 300 mm, the
choice of thickness being determined by
loading, fire resistance |levels and cover to
prestrassing strand to meet durability
requirements,

7.5-m HC PLANKS SPANNING TWO OCCUPANCIES,
UTILISING PLANK PROPERTIES. NOTE USE OF
HC PLANK AS BALCONY PARAPET WALL.

THIN COATING OF A PROPRIETARY SELF-
LEVELLING COMPOUND AT PANEL JOINTS WHERE
THIN, FLEXIBLE FLOOR COVERINGS ARE USED.

The planks provide one-way slab action
and can accommodate long spans giving
flexible open space with fewer beams,
walls and supporing columns. Clear spans
of up to 12 m can be obtained economically.

In planning a structural arrangement,
significant benefits accrue from establishing
aplanning module which takes heed of the
plank span capability and width module.

Core layout and amount of prestress can
be varied to suit loading requirements.

All manutacturers supply design charts
and data on properties for their range of
plank thicknesses and profiles.

Installation Manufacturers deliver
(and will erect, if required) the planks to
the builder's construction schedule,

allowing planks to be lifted from the
transport and placed directly into position.
A prerequisite for placement is a level
bearing surface of adequate width.

Planks are supplied with a key along
each longitudinal edge which requires
grouting to allow the individual planks to
work together in the transter of load and
shear forces.

Grouting and topping of the planks
may be completed in one operation or, if
the planks are to be left untopped, then
the shear keys between planks should be
grouted using a 1:3 cement:sand mortar.

Openings and penetrations can be
readily provided - larger openings, such
as for stairs, by using a header plank
supported on a fabricated steel flal, while
smaller penetrations can be cored through
the plank on site, taking care to avoid the
presiressing strands.

Planks are sometimes topped to
develop composite aclion and eliminate
the camber effect inherent in prestressed
members. A B0- lo B0-mm-thick, 25-MPa
concrete topping using a light reinforcing
mesh to control shrinkage cracking is
normal as is the use of contraction joints.

There is now widespread use of
untopped planks, the difference in
prestressing camber between adjacent
planks being adjusted by the erector and
only the shear keys grouted.

Those floor coverings requiring a fiat/
smooth floor finish (eg vinyl), are frequently
laid using a propriefary self-levelling
compound applied to the plank surface.

Transfloor or Humeslab

Involves a combination of a precast
concrete soffit and an insitu concrete
topping.

The soffit comprises a 55-mm-thick
precast concrete panel which provides the
saffit of the eventual floor. Since the units
are cast in stee! moulds, this soffit
provides a very smooth ceiling.

The bottom reinforcement and bottom
chords of the trusses are embedded in
the soffit concrete as is any additional
reinforcement required by the designer.
Polystyrene void formers are placed
between the trusses io reduce the seli-
weight of the unit,

Typical panels are illustrated below.

Generally, panel dimensions are a
nominal 55-mm-thick soffit, panel width up
to 2.5 m and length up o 12 m,

Additionally, plan shapes can be varied
and blockouts for openings and services
readily provided.

Installation - As with all precast, the
supplier must be made aware of the
builder's schedule and delivery
requirements,

As with hollow core, adequately wide
and level bearing surfaces are necessary.

Following placement of services and
any additional reinforcament, concrete
topping is placed to a minimum thickness
of 65 mm above the polystyrene.

Noise and fire resistance values are
broadly similar to Hollow Core.

RESDEK BEAMS ON ENGAGED PIERS WITH
INTERMEDMATE PIERS AS RECUIRED BY SPAN
AND SPACING.

Beam and Infill Methods

Resdek and Ultrafloor are typical of
such systems. Each system comprises
prestressed beams at specified cenlres
with an infill panel. Any required penetra-
tions for services are provided in this infill
panel. Top crack-control reinforcement is
placed and the floor completed with an
insitu concrete topping.

This beam-and-infill-panel arrangament
is atfracting significant usage in both
suspended floors for multi-floor residences
and as a suspended floor arrangement for
ground floors, paricularly on sloping sites
where there is an increasing reluctance to
cut and fill.

Further, due 1o the durable nature of
concrete, the clearance between natural
ground and the beam can be reduced,
giving savings in brick courses and
ground clearance.

The precast beams may be carried on:
- masonry dwarf walls, or
- on engaged piers
- on larger beams acting as bearers, in

turn supporied on engaged piers using

single-leaf masonry,

Manufacturers can modify beam design
to cover a wide range of loadings and spans.
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FIGURE 5 TYPICAL SUPPORT TREATMENT FOR
ULTRAFLOOR SYSTEM,

Custom-Made Solutions

Given a development of adequate size
and sufficient repetition, precast manufac-
turers can provide floor elements of a
non-standard design. Presently, custom-
made balcony units are typical of this
application. Panels can be provided with
cast-in kerbs, with fitlings or recesses to
accommodate guardrails, together with
openings or spigots for rainwater run-off.

LIFTSHAFTS, STAIR WELLS AND

STAIR FLIGHTS

The value of using precast concrete
litshafts and stair wells for low- and
medium-rise buildings is being recognised
by an increasing number of clients/
designers and contractors.

Very significant improvements in project
construction time are available, with
considerable improvements in site control.

Additionally, precast concrele stair flights
provide an early, safe passage between
floors. A significant asset of precast stair
flights is that, resulting from the extreme
dimensional accuracy of casting,
subsequent topping of the stair treads is
eliminated.

The geometry of liftshafts and stair wells
will vary, determined by such issues as
access and crane size, panels may be:

— flat but having return wall
~ 'U-shaped on plan

- open box on plan

- full storey height

— part storey height.

— Precas! concrele bearers

Precas! beam
isolaled piars—__

|
S (I
e Z =

As a general statemant, open box (on
plan) shaped units, eliminating vertical
joints are to be preferred with unit mass fo
suit crane capacity controlled by the unit
height, ie half storey height. Such configu-
rations allow for the more simple and
reliable dowel connections.

CONCLUSION !

Given sympathetic architectural input,
together with practical engineering content
and enthusiasm for the product by the
builder, there can be only one end result:
satisfaction for all parties. The client and
builder use a minimal-risk construction
system, controlling costs and time and, for
the eventual owner, a structure of strength,
goad thermal and acoustic performance,
excellent fire resistance, and given the
architectural input mentioned above, an
appearance of significant architectural
merit, E

LOCATING PRECAST STAIR FLIGHT AND
LANDING; USE ALSO OF PRECAST CORE WALLS,

SINGLE PANELS
Walded connection panet to pangl
Dowslled loved to level

L' PANELS
Ofier some stabikity during erection

OPEN BOX
Dowelled connection kevel o leved
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Application as dual service cone may reguire
dividing wall il ane iR is tire rated
Dewelled vertical connectipns
Dowedled of welded horizonial conneclions,
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FIGURE 6 POSSIBLE LAYOUT TREATMENTS FOR
LIFT SERVICE CORES AND STAIR WELL CORES.
Note also that units may be cast foor fo Roor height
or multiples of such alowing greater fexilly of liting
squipment

Quality Assurance Policy Statement




EMBER
PROFILE

Rescrete Industries Pty Lid is a diversified
precaster operating from factories at River-
stone and Mulgrave, north west of Sydney.

Small Beginnings

The Rescrele organisation was
founded in 1968 by Len Humphris and
Keith Whittaker who were experienced
precasters. They particularly believed that
there was a fuiure in resin concrele, hence
the name, but here they were wrong and
the company has manufactured only
conventional concrete. Although starting
as a manufacturer of small plain concrete
products, Rescrete has always been
committed to diversification within the
precast market and was soon producing
architectural precast and structural units,
the first major architectural project being
the Sebel Townhouse in 1969,

Growth

In 1973 Rescrete took over the architec-
tural precaster, Pebblecrete Precast Pty
Lid, and became one of about ten major
precasters in Sydney. Rescrete then
doubled its sales every three or four years
until growth slowed in the last recession.
In the meantime, every major architectural
precaster and many of the structural
precasters in Sydney closed their doors
because of heavy losses in this risk-riddled
business. Rescrete now has a staff of
about 120 and annual sales of $20 million.

Diversification

In the late 1970s, Rescrete entered the
box-culvert and prestressed-bridge-plank
markets and has an installed capacity of
some $10 million per annum sales in these
two products. In 1984, Rescrete entered
the prestressed hollowcore market with a
new factory at Mulgrave and progressively
increased its capacity to 120 000 m? per
year.

At about this time, it acquired polishing
equipment and was then able to tender on
all architectural precast projects. It has
since acquired the license for Transfioor
permanent formwork and entered the GRC
market. lts Aesdek residential flooring
system has just been launched in
conjunction with BHP.

The infarmation provided in this publication is of a general nature and shoufd not be regarded as specific advice. Readers are

Rescrete has always made standard
products and has progressively increased
its range of street furniture and other
products.

Projects

Rescrete has supplied precast
concrete for an immense range of projects,
Geographically these range from the
Casuarina Hospital in Darwin, the QEIl
Hospital in Brisbane and projects in
Melbourne and Canberra. Major projects
include the cells and support buildings for
Junee Prison, structural precast for the
huge Tomago aluminium smelter, 34 000
me of facade for York Park {the new
Department of Foreign Affairs and Trade
building next lo Parliament House in
Canberra) and the bridge planks and
culverts for the first stage of the M5
Motorway in NSW.

CLASSICAL FACADE, BEIERSDORF AUSTRALIA
LTD, SANDBLASTED FINISH WITH FEATURE
AREAS SUCH AS WINDOW SURROUNDS

POLISHED. (Y RESCRETE)

Buildings which are built to last or
which need to be attractive to the public
often incorporate precast concrete. Hence
Rescrete has supplied precast for many
public buildings such as York Park, ACT,
Sydney's Family Law Courts, Kent
Telephone Exchange and Telecom Plaza
as well as for Sydney hotels such as the
Regent, Nikko, Hyalt at the Rocks, Airport
Hilton and the Parramatta and Darling
Harbour Parkroyals.

Shopping centres invariably need to be
built quickly and so suit a precasting

catitioned to seek appropriate professional advice pertinant to the specific nature of their interest

Published by National Precast Concrete Association Australia 25 Berry Street North Sydney NSW Australia Telephone 02 923 1264

B

PLACING HOLLOW CORE FLOOR PLANKS.

approach. Rescrete has supplied to major
projects such as Founlaingate in
Melboume, and the Westfield projects at
Tuggerah and Mt Druitt in NSW.

The solid-masonry appearance has
always been popular for quality commercial
buildings and Sydney is well supplied with
Rescrete facade and structural products.
Examples include the huge Sydney
Central, 80 William Street, 51 Druiit Strest
and the three towers comprising
Centennial Plaza in Elizabeth Street.

Precast flooring is now enjoying real
success for the first ime and Rescrete
has supplied flocring for the new
commuter carpark at Thornleigh, NSW, as
well as for a large range of office and resi-
dential developments.

The Future

Rescrete has just completed a major
expansion of its Riverstone factory and is
now increasing the hollow core capacity al
the Mulgrave factory. Because of the
small size of the NSW market, its boom-
and-bust characteristics, and the risk-prone
adversarial nature of the Australian
construction industry, Rescrete will
continue to sell into as many market
segments as possible.

Rescrete’s Chief Estimator, Mick Sales,
believes that the standard of documenta-
tion on new prajects continues to
deteriorate while the schedule and quality
requirements of clients are becoming
more demanding. The task for Rescrete,
he said, is fo service our client’s needs
without subjiecting the company io foo
onerous & sk, Mick is emphatic that the
clignts wiho gel the best prices will always
be those whose documentation is in order;
whose schedule is achievable, who offer
an even-handed commercial coniract and
wiho pay their bills in full and on fime.

Rescrete Industries Pty Lid
PO Box 121 Riverstone NSW 2765
Tel: 02 627 2666 Fax: 02 627 5161 ]
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