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FRECAST CONCRETE ELEMENTS

AS SEEN IN

I Concrete Plant International

Trade Journals for the Concrete Industry

Vertech Hume P/L, Werribee, Victoria 3030, Australia

Innovative production methoo
for reinforced concrete poles

Australian concrete pole manufacturer Vertech Hume have developed and commercialised an entirely new process for manufaciuring rein-
forced, round, hollow, concrete power poles using a radical new instant strip technology developed in Australia.

‘Wertech Hume's Instant Strip Production Plant' was first featured in CPl magazine in February 2007, the same year Vertech Hume won an
Australian Government Award for 'Australian Engineering Excellence’. At that time, the technology was embryonic, today it is mature, with an
output of 3000 poles per mould per annum, The Vertech Hume Instant Strip process supplies much of the Australian market and has won

many multi-year contracts ahead of traditional spun technology competitors,

The Vertech Hume instant strip technology

The "Vertech Hume Instant Strip Praduction
Flant” pumps 1 cubic meter of cancrete ver-
tically intc @ pole mould and "de-moulds' it
heranty minutes later. The process is stahic
{ne spinning) ond invalves removing 'free
water' fram the freshly cast concrete, pro-
ducing concrete of 1.2 MPa which is strong
enough for @ wet concrete pole weighing
bwo tonne to be hung wertically from the
reinforcement coge and immediately trans-
ported for curing. The complete cycle tokes
just 1h|'rh,r minutes.

There are bwo sorts of water in fully mixed
concrete, woater that is required to wet sach
particle and free water that fills the spaces

Fig. 1: Casting Cycle
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Casting Cycle

between the porticles, It is this free water
that the process removes. The concrate mix
consists of water, Portland cement and
aggregates. Mo additives are required keep-
ing the burching simple ond cheop.

The mauld is similar te many used in the
monufachure of |'|D||CIW_. -l:iﬂ:u|-.'.|r, concrafe
poles. Itis the woy the mould is used thet is
fruly invenfive. The Vertech Hume moulds
are suppaorted vertically an a mast. The tweo
halves of the mould move horizontally, con-
trolled hydraulically, coming together to
form a sing|a cavity, sealed with h}rdruuh-
cally operated sliding lacks that are apen-
ed ond closed in seconds ollowing the
moulds to be driven aport, ejecting the con-
crete pole,

The poles hellow centre is created not by
spinning but by o core that forms the toper
ed mould cavity that the pole is cost inta.

A reinforcemant cage is hung in this tapar-
ad mould cavity, once in p|uca the mould is
closed, the cage held |:-|:|-nv.:l.'.nh'il:s:‘l”';nI
hetween the outer moulds and the core
guaranteeing o consistent wall thickness,

The core is lowerad 14m vertically into posi-
fion inside the reinforcement cage using @
standard hoist. See step 1, fig. 1. It is Far
this reason that the Vertech Hume Flant is
thirby maters high, over twice the height of
the pole ond moulds. Casting verfically
saves money in land cast with the plant
using only 120 sqm of land.

i
[=r S
E 4
r
WOULEY
m/
COMPTFTED
- POLE READY
FOR CLRING

O
POLE READY FOR CLANG

wigrm Coi-wanivada com




With the reinfarcing cage in place and the
mould closed, the cancrete pump line is
connected and the pale is cost. This takes 4-
5 minutes. See step 2, fig. 1. The concrete
is pumped from underneath ond once the
mould is filled the inner core is pressurised
compressing the concrale

See step 3, fig. 1. A pressure of approxi-
mately Z50kPa is applied by a rubber
bladder which surrounds the core. The
bladder has a filter cloth and drainage sys-
tem through which only the free waoter
flows, all sggregates ond cement porticles
remain in the concrete, reducing the woter
b eement ratio to 0.32.0.33, This aperatizn
takes 1520 minutes after which the pressure
iz released ond the inner core is removed
vartically, the paole is de-maulded and hung
in the vertical steom corousel to be cured.
See step 4-5, fig. 1.

At this stage the low woler to cement ratio
and the cohesive mix becomes apparent
becouse the wet concrate is now suppaorted
enfirely by the reinforcement cage,

The comprassive strength of the freshly cast
uni-directionally compacted concrete is of
exceptional quality after only 20 minutes at
approximately 1-2 MFPo making it possible
=] 5.rr|p I|'|-¢ 5H|| green concreke c|cun|:,'
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preparation required for the next casting
aperation. The mould is re-set for immediate
re-use; no release agents of any kind are
used.

The combination of mix design, pressure,
vacoum, Hime, filter and mauld liner materi-
als is the secret to the success of the reveolu.
ionary technalogy. Combining the high
strengths of spun costing end the simplicity
af static casting in one operation has deliv-
ered a technelegy that is commercially
favourable. But secrets to the success are
not immediately abvious. On the one hond
consideration hod to be given to g-:n{rd
pump chility os there is consideroble re
striction caused in pumping the concrete
thraugh and araund the reinfarcement, here
the need for the mix to retain water is impar-
tant, an the ather hand the nesd 1o finish
with o low water cemant ratio, o smoaoth
outer surtace and a cohesive matrix wos
equally impartant.

During the casting of krial poles it was found
that by adding fines to reduce the segrego-
tion af the water the surfoce finish and the
strength of the matrix would deteriorate. A
mix dasign that is high in fines and haolds i
water well iz nat a mix that will easily lat its
free water go. To design and experiment
with alternative mixes o small test mould
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Fig. 2.3 and 4: De-moulding process of
frash poured poles.
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Typical cross sections:
Fig. 5: Spun casf cross sechion

was made that would closely duplicate
what was hoppening in the pole mauld. By
trial and error it was found that o mix that
compacted well gave an excellent surface
finish and provided a final water to cement
ratic of about 0.35. It was not expected
that it would pump well becouse the mix
relecsed its water so easily. However, it
was found the pump pressures were mid-
range and the surface finish was excallent
and safisfied the Australian specification.
The benetits of this process are evident. In a
spun pole the larger aggregates finish up
against the mould surface with many of the

fines on the inside, this low density inner sur-
face of fines is known as Lailance.

The Wertech Hume Instant Stip process
very evenly and effectively distributes fine
aggregate and cement througheout the
matrix giving a far more unifarm cancrete.
The water absorption figures for the con-
crete are excellent meating the Australian/
Mew Zealond Standard of =6.5% Im-
portantly far o concrete somple from o spun
pole to meet this low water absorption fig-
ure the “water abserbing loitance” on the
inside af the pole must be removed. Industry
now accepts that this low absorption figure
achievad with the instant stip method pro-
duces o suparior product hl:m'ng greater
resistance to corrosion.

New Definition of Productivity

We now know the process stands up to the
demonding ond harsh envirenment of a
concrate plant, how relichle the technalogy
is, what daily mointenance is required, ond
that high quality can be maintained consis-
tently. The great benefit of casting stafically
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Vertach cross secfion

without vibrotian is there ore less parts and
they are all slow maving so wear and
fatigue of companenls is almast non-exis
tent. This is very important if frue confinuous
caosting is to be achieved. Vertech Hume
believe mast components will have o life
expectancy of 30 years or longer.

Even repair ond eventual replacement of
synthetic materials such as the filter cloth
used on the core to filter the “free water”
anly represent 0.33% of the per pole cost.
These filter cloths are remaved af the end of
the shift, washed with high pressure water
and refitted for the tollowing shift. The time
token to remave, wash and refit is 15 min-
utes and requires one man.

The mould liners have also proven incredi:
bly reliable. Any cement porticles remain-
ing on the mould liners are fresh ond are
combinad with the next pole when itis cast;
in hot weather a one minute wash down
every 3-5 poles prevents any further build-
up aver the short term. Mould liners are
cleanad with h:,.rdrncHnric acid avary 350-
400 peoles cast, no release agents or mould
oils are used. The liners are losting for
3,000 - 2,000 poles and take only 2 work:
ing days 1o replace. These are most unex.
pected autcomes and achieved from off the
shelf materials operating in a very aggres
tive enviranment.

Preduction output is important but unless it
can be combined with |::|uu:.||i1}r then all is
lost. Again the Vertech Hume Instont Sirip
technology pravides o high and consistent
quality. The design mix starts with a water
to cement rofio [W/C) of 0.5055. This
high slump concrete is very easy fo pump
and place. There is no, pump aid, de-
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foamer or superplosticizer required. Unbe-
ligvakly, ne moistures tests on oggregates
are reguired ond no previcus concrefe
experience needed to borch the concrete,

By removing the “free water” a final water
to cemant ratic of 0.32-0.35 iz automati-
cc|||1l,r achisved guaranfeaing excallant con-
crete strength and durchility. This is vastly
different from the spun technology. One
aspect of the process that helps with consis-
tency is the known volume of the meould
cavity that the cancrete is cast into.

When the mould is full the pole has an even
distributicn of concrete throu gh-:u ut tha FI'Dl'H
guaranteeing prndud wel'ghr. the centra of
grovity and wall thickness further ensuring
the cancrete supports the steel reinforcing
cage as it is engineersd to, Impartantly the
inner surface of the pole has ne lailonce,
Laitence is dangerous. laitance [the soft
layer inside the spun pole) absorbs ground
maisture and leads to a rapid detaripration
aof the concrete and corrosion of the rain-
forcement shown to reduce pole life to as li:
He as 5 years in extreme conditions.,

Labour and Safety

The success of a munuf‘ﬂcruring p|c|r1T rs|}n—
ing on people must cansider them in its
design. Firstly, the fewer men reguired the
cheaper the product. The Vertech Hume
Instant Strip technology requires 25% less
man power per pole than the spun system.
The Yertech Plant requires 4 men to run it
and they rotate every two weeks so the
business is not dependent on individual
people.
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Vertech paﬁ:s ready for nll'spdl‘ch

The technalogy alse provides o safer work place. There is no spin
ning, ralling or croning of moulds, A safer work place means lower
insurcnce. There is less than half the number of crane movements
when compared to the spun process. This reduces the risk of dam-
aging the preduct and the pecple, and lower noise levels lead to less
worker fotigue and higher productivity.

Summary

All the predicted outcomes of the Vertech Hume Instant Strip System
hove been realized and proven in o competitive morket place. In
2014, seven years after conceptian this technolagy is fully resalved,
cammercialized, patented, risk free and ready to deliver to new
markefs. |
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THE INNOVATION IN THE PFEIFER THREAD SYSTEM.

The Flared Lifting Loop
in a new formation

With the newly-developed PFEIFER Flared Lifting Loop, wall slabs
can be lifted for the first fime under 3 390 load. The optimised flared
shape protects the wire rope against premature damage.

The Flared Lilting Loop is now available in the dimensions Rd 24 and
Rd 36.

Your advantages with the new PFEIFER Flared Lifting Loop
at a glance:

= Innowalive: cnabes for the fiest time the fting of precast concrels
clements under 3 90° load, even without swivel pyos

= Efficient: reliable, inexpensive lifting device for ime-saving transport

+ Flexible: ransmission ol farce in gvary diraction, from straight pull
tn transwerse shear pull

= Robust: practically-orizniated design with sturdy round thread and

suitanle funnel shape for the protection of the rope under repetitive,
aliemating transverse shear loads
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