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Innovative production method CPI ot Pt ematons
for reinforced Concre‘te poles raae Journals tor the CGoncrete Ingustry

Australian concrete pole manufacturer Vertech Hume have developed and commercialised an entirely new process for manufacturing 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 CP| magazing 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 waon
many multi-year contracts ahead of traditional spun technology competitors,

The Vertech Hume instant strip technology

The *Wertech Hume Instant Stip Praduction
Plant” pumps 1 cubic meter of concrete ver
fically inta a pole mould and "de-moulds” it
twenly minutes later. The process is static
(ne spinning) and invalves removing ‘free
woter' from the freshly cost concrele, pro-
ducing cancrete of 1-2 MPa which is strang
enough for @ wel concrete pole weighing
twa fonne to be hung verticolly from the
reinforcement cage and immadiately rans
ported for curing. The complete cycle tokes
just thirty minutes

There are two sarts of water in fully mized
concrele, water that is required 1o wet each
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Fig. 1: Casting Cyele
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particle and free water that fills the spaces
between the particles. 1t is this free water
that the process removes. The concrete mix
Portland cement ond
oggregates. Mo additives are required keep-

consists of water,

ing the batching simple and cheap.

The mould is similar to many vsed in the
monufaciure of hollow, drculer, concrete
poles. It is the way the mould is used that is
truly imventive, The Vertech Hume moulds
ore supported verficolly on a most. The twa
halves of the mould move harizentally, con-
trolled hydroulically, coming together to
form @ single covity, sealed with hydrauli-
cally operated sliding lacks thot are open-
ed and cosed in seconds allowing the

moulds ta be driven opart, ejecting the con-
crete pole.

The pales hollow centre is created not by
spinning but by a core thet forms the taper
ed mould cavity that the pole is cast into.

A reinfarcement cage is hung in this taper
ed mould covity, once in place the mould is
clased, the coge held -m:mv.:rt:ﬂlril.‘.ncl||:|lI
between the outer moulds and the care
guorontesing o consistent wall thickness,
The care is lowered 14m verticelly into posi-
fion inside the reinforcament cage using a
stondard hoist. See step 1, fig. 1. It is for
this reason that the Vertech Hume Plant is
rhl'rt}r matars |'||'l:||'|, over twice the hﬂigh‘t of
the pale ond moulds. Costing verfically
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soves monsy in land cost with the plant
vsing only 120 sgm of land.

With the reinforcing coge in ploce and the
mould closed, the concrete pump line is
connected and the pole is cost, This takes 4-
5 minutes. See step 2, fig. 1. The concrete
is pumped from undemeath ond once the
mould is filled the inner core is pressurised
compressing the concrete.

See step 3, fig. 1. A pressure of opproxi
mately 250kPo is opplied by o rubber
bladder which surrounds the core. The
bladder haos o filter cloth and drainoge sys
fem through which only the free water
flows, all aggregates and cement parficles
remain in the concrete, reducing the water
fo cement ratio to 0.32-0.33. This operation

IHTEHI'IMI[IH&L COMCRETE COMFERENCE & EXHIBITION

W\

fokes 15:20 minutes after which the pressure
is released ond the inner care is remaved
vertically, the pole is demoulded and hung
in the vertical steam carousel to be cured.
Ses step 4-3, fig. |

At this stoge the low watar to cement ratio
and the cohesive mix becomes opporent
becouse the wet concrate is now supported
enfiraly by the reinforcement coge

The compressive strength of the freshly cost
pnidirectionally campocted conerate is of
excepfional quality affer only 20 minutes at
approcimately 1-2 MPa moking it possible
to ship the sl green concrete deanly
away from the surface of the mauld with no
preparction raguired for the next costing
aperation. The mould is re-set for immediate
re-use; no relecse ogents of ony kind ore
used.
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The combination of mix design, pressure,
vacuum, fime, filter and mould liner materi-
als is the secret to the success of the revolu

Florianopolis
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fionary technology. Combining the high Braz‘l
strangths of spun costing and the simplicity
of static casting in one operation has deliv-
ered o technology that is commercially
tavourcble. But secrets to the success ore
not immediately obwious. On the one hond
considerafion had te be given to good
pump obility as there is considerable re
striction coused in pumping the concrete
thraugh and around the reinforcement, here
the need far the mix to retain waoter is impaor-
tant, on the other hand the need to finish
with o low waoter cement ratio, o smooth
auter surfece and o cohesive matrix wos
equally important.

Curing the casting of trial poles it was found
that by odding fines to reduce the segrego-
tion of the water the surface finish and the

strength of the mafrix would deteriorate. & Fig. 2.3 and 4: D-B-mmkrd'r'ng process of
mix design that is high in fines and helds its frach powedpdeg I WORLDWI DE
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Typ.;cal Cross sechons;
Fig. & Spun cost cross sechion

woter well is not a mix that will easily let its
free water go. To design and experiment
with alternotive mixes o small test mould
wos made thot would closely duplicate
what was heppening in the pole mould. By
trial and error it was found that a mix thaot
compacted well gove an excellent surface
finish and provided o final water to0 cement
ratio of about 0.35. It was nolt expected
that it would pump well becouse the mix
released its waler so eosily. However, it
waos found the pump pressures were mid-
range and the surfoce finish was excellant
ond satisfied the Awustralion specification.
The bensfits of this process ore evident In o
spun pole the larger aggregates finish up
ogainst the mould surface with many of the
fines an the inside, this low density inner sur-
foce of fines is known os Loitence.

The Vertech Hume Instont Sirip process
vary evenly ond effectively distibutes fine
oggregate ond cement throughout the
matria giving a far mare vniform cancrete.
The water absarption figures for the con-
crete are excellent meeting the Auvstralion
Mew Zealand Stenderd of =8 5% Import
antly far a concrete sample from a spun
pole to meet this low water absorption fig-
ure the “waoter absorbing laitance” an the
inside of the pole must be removed. Indusiry
now accepts that this low absorption figure
ochieved with the instant strip method pro-
duces o superiar product having greater
resistance fo corrosion,

New Definition of Productivity

W now know the process stands up 1o the
demanding ond harsh environment of a
concrete plant, how reliable the technology
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is, what daily maintenonce is required, and
that high quality con be meinteined consis-
tently. The great benefit of costing statically
without vibrotion is there are less parts and
they are all slow moving so weor and
fotigue of compaonents is almost non-exis-
tent. This is vary important if bue confinuous
costing is to be achieved. Vertech Hume
belisve most components will have a life
expactancy of 30 yeers or langer.

Even repoir and eventuol replocement of
synthetic meterials such as the filker cloth
used on the core fa filker the “free waober”
only represent 0.33% of the per pole cost.
These filter claths are removed at the end of
the shift, washed with high pressure waoter
ond refited for the following shift. The fime
taken to remove, wash and refit is 15 min-
utes and reguires one mon,

The mould liners have alsa proven incredi-
bly relioble, Any cement parficles remain-
ing on the mould liners are fresh ond are
combined with the next pole when it is cast;
in hot weather a one minute wash down
every 3-3 pales prevents any further build-
up aver the shart term. Mould liners are
cleaned with hydrochloric acid every 350-
400 poles cost, no release agents or mould
oils ore vsed. The liners are losfing for
8,000 . 9,000 poles ond take only 2 work:
ing doys to reploce. These are most unex-
pected cutcomes and achieved from off the
shelf maoterials aperating in o very aggres-
sive gnvirgnment

Production output is importent but unless it
can be combined with quality then all is
last. Again the Vertech Hume Instant Strip
technology provides o high and consistent
guality. The design mix sterts with o woter
te cement ratic (WAC] of 05055, This
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high slump concrete is very casy o pump
and place. There is no, pump aid,
defoamer or superplasticizer required.
Unbelievobly, no moistures tests on aggre-
gates are required ond no previous con-
crefe experience needed to batch the con-

cralbe.

By removing the “free water” o final water
to cement rotio of 0.3240.35 is outomatical-
ly achieved guorantesing excellent cons
crete strength and durchility. This is vosthy
different fram the spun technology. COne
aspact of the process that helps with consis-
teancy is the known volume of the mould caw
ity that the concrete is cost into.

When the mould is full the pale has an even
distribution of concrete throughour the pale
guorantesing product weight, the centre of
gravity and wall thickness further ensuring
the concrete supports the steel reinforcing
cage s it is engineered to. Impartantly the
inner surface of the paole hos no loitance.
Loitance is dangercus. Loitonce (the soft
layer inside the spun pole} absorbs ground
roisture and leads to o rapid deterioration
of the concrete and corrosion of the rein-
fercement shown to reduce pale life to os lik
He os 5 years in exireme conditions

Labour and Safety

The success of a manufacluring plant rely.
ing on people must consider them in its
design. Firstly, the fewer men required the
checper the product. The Vertech Hume
Instart Sirip technology requires 25% less
man power per pole than the spun system.
The Vertech Plant reguires 4 men o run i
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Vartech polas ready for dispatch

and they rotote every two weeks so the business is not dependent
on individuol people

The technalogy olse provides a safer work place. There is no spin-
ning, rolling or craning of moulds. A safer work ploce meons lower
insurence. There is less than half the number of crane movements
when compared te the spun process. This reduces the risk of damag-
ing the product and the people, ond lower noise lavels lead to less
warker fafigue and higher productivity.

Summary

All the predicted outcomas of the Vertech Hume Instant Strip System
have been realized and proven in 9 competitive market place. In
2014, seven years after conception this technology is fully resolvad,
commercialized, patented, risk free and ready to deliver to new
markets. =
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Stressing of precast
concrete elements

PAUL supplies

+ Prestressing installations incl.
planning work

= Ancher grips

» Prestressing machinery
(single-/multi-stressing jacks)

= Strand pushing and cutting equipment

* Automatic prestressing machines for
railway sleepers

» Prestressing equipment for bridge
construction (prestressing cables and
stay cables)

The experts in
Prestressed Concrete Technology.
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BBS25 Ddrmentingen £ Germany
Phone: +49(0)7371/500-0
Fax:  +49(0)7371/500-111
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