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Top End contractor beats
the big wet, thanks to Topcon

The use of Topcon GPS-based machine control and survey equipment on two projects in remote
areas of Northern Australia has resulted in considerable time, production and survey savings
for Darwin-based civil construction company, Allan King & Sons Constructions Pty Ltd.

PERATING throughout the
Northern Territory and north Western
Australia, it owns around 200 pieces

of earthmoving equipment, from smaller gear
up to graders, rollers and dozers.

Founded by Allan King in the mid-1990s,
initially as an owner-operator, today it
employs up to 60 or 70 people during the
peak construction season, working on
multi-million dollar contracts for govern-
ment, major private contractors and
mining companies.

It has developed a reputation for being
able to handle the logistics and challenges
of working in very remote areas with the
extremes of climate experienced in the
Top End.

In mid 2008, the company purchased
two Topcon Hiper GA GPS/Glonass dual-
constellation receiver kits, plus two Topcon
3D GPS machine control systems fitted to a
Cat 140H grader and a Cat 14H grader.

These systems were used for the construc-
tion of a community project in the northern
Western Australian community of Kalumburu,
which is about 1400km by road from Darwin,
and the upgrading of the Victoria Highway
river floodplain in the Northern Territory
where it crosses the Victoria River, about
200km south west of Katherine.

According to project manager John Klaas,
the use of Topcon machine control and
survey equipment on both projects resulted
in major benefits.

These included minimising the amount
of field survey time required on site as well
as minimising the number of site survey
establishments. This allowed the project to

be completed in 3 months, probably about
2 weeks early, so that equipment could be
transported back to Darwin before the early
onset of the 2008-09 wet season.

The Kalumburu project was carried out
as part of the Australian Army Aboriginal
Community Assistance Program (AACAP),
and involved upgrading of the local airstrip
and community roads. It was funded by
the federal Department of Families,
Housing, Community Services and
Indigenous Affairs (FaHCSIA).

“It involved the construction of a tempo-
rary airstrip to ensure uninterrupted air serv-
ices to the community during reconstruction
of the main airstrip, the reconstruction of the
existing airstrip, taxiways and parking areas
to seal standard, construction of a new sealed
access road from the Community to the

airstrip, construction of some new town
streets, and cleanup and re-sealing of the
existing town streets,” said Klaas. “We
rebuilt the airstrip and sealed it, plus we
constructed a number of new residential
streets, to kerb and channel standard with
a seal on those as well.”

For this project, the company used its
140H grader with Topcon GPS-based
3D machine control, along with one of
the Hiper Lite rover units, to assist in
cut and fill for the roadworks and airstrip,
and for ongoing level checking on the
1200m by 24m runway.

“We were working to plus or minus
20 mm accuracy, aiming for 10 mm and
probably achieving that in most instances,”
he said.

>

Dan Westaway and lan Caldow

40 MAY 2009 | THE EARTHMOVER & CIVIL CONTRACTOR

www.earthmover.com.au



& TOPCON

{E: MACHINE CONTROL

Topcon releases first hand-held
integrated GNSS rover system

Topcon Positioning System
has released the GRS-1, the
world’s first fully integrated
dual-constellation, network-
enabled RTK rover system.

receiver and field controller with

high-speed processor, increased memory,
built-in camera, compass and bar code
reading function.

I T IS AN all-in-one hand held GNSS

Other features include an SD memory
card slot, optional internal GSM or CDMA
modem, and wireless connectivity via
wi-fi and Bluetooth technology.

The GRS-1 (Geodetic Rover System) was
designed with two primary system design
goals: Smaller size and weight, and lower-
than-expected cost, according to Bob Bent,
Position Partners’ Victorian manager.

“The GRS-1 packs all the power of a full
GPS + GLONASS dual-frequency receiver,
cellular modem and Windows PC into a very
small, very powerful package,” said Bent.
“Designed primarily as a GPS network rover
receiver, it provides a small, lightweight
rover and a price to fit any budget.

“The new receiver has DGPS capability
with an internal L1 antenna for GIS and nav-
igation. And by adding the PGA-1 external
antenna and connecting to your local GNSS
network via the internal modem, users can
instantly move to dual frequency, dual con-
stellation GNSS centimeter RTK accuracy.”

<] TOP END CONTRACTOR ...

Klaas said that because of the remoteness
of the job, the only way to service the
project survey requirements, was to bring in
a surveyor by air.

“The cost of having a surveyor on site full
time, while less than the Topcon equipment,
meant the savings went a fair way towards
enabling us to make the decision to buy the
equipment. Not only that, had we not been
able to complete the project before the onset
of the wet season, we would have incurred
considerable costs with our plant stood-down
in a remote area, unable to be utilised on
other projects.

“We brought a surveyor in on two or three
occasions to undertake some checking and
to do some as-builts for us, but the sequence
and number of visits and the time on site
was significantly reduced, so there was a
big saving. The other big saving was in the
speed of the construction.

www.earthmover.com.au

“As well as the need to have a surveyor
there, normally we’d need a couple of
blokes on the ground having to string
the job all the time, to ensure that we were
within our level tolerances on the subgrade
and top-finished pavement level.

“For example, at the airport, we had level
checks on two layers: a subgrade layer and
then a base-course layer. Because we had
to level check both, and the area was fairly
significant, we saved a lot of time by using
the Topcon GPS equipment,” Klaas said.

“It would have required a lot more
pegging and we would have been spending
a lot of time doing our own level checking
and stringlining. In addition, because of
the width of the airstrip, if we’d been
stringing that we would have had to have
a lot of intermediate pegs, so you would be
knocking thein out all the time and that would
have been fairly labour-intensive. So there
were certainly a lot of benefits with the utili-
sation of the Topcon equipment,” he said. [0

The GRS-1 can also be used as a static
post processed receiver system. It uses the
Windows Mobile 6.1 operating system to
run TopSURYV, Topcon’s surveying software.
TopSURYV also adds new features and
functions that are unique to the GRS-1.

The receiver and field controller has a
100mm touch screen display while it is
rated to stand a 1m drop.

In addition to the network rover configu-
ration, the GRS-1 has an optional RH-1 radio
module that can be configured to work with
existing Topcon GNSS receiver systems
already in the market today.

The RH-1 is available in digital UHF,
spread spectrum and frequency channel scan
UHF varieties.

All forms of radio correction that current
and legacy Topcon GPS+ systems offer
are supported within the RH-1 module
of the GRS-1 system. This means that if a
customer purchased a previous system from
Topcon, they can be backwards compatible,”
said Bent.

“With the GRS-1 network rover, no
additional modem or equipment is needed —
it’s all built in. In addition, users can
access an RTK network for sub-metre to
sub 300mm mapping. By attaching an
easy-to-connect external antenna, centimetre
accuracy is instantly achieved.” O

Maore information: www.topconpositioning.com/GRS1.
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GPS assisted surveying, earthmoving,
saved money on Sydney sports ground

Successful redevelopment of Sydney’s White City tennis courts
and sports ground last year, relied on GPS satellite controlled
surveying and subsequent GPS machine control excavation,

to accurately identify and remove contaminated soil.

UBSEQUENT PLACEMENT of a

new sand profile to maximise turf

performance, was also aided by
machine control equipped graders.

Before starting remediation works on
the southern edge of the Paddington site,
adjacent to Kings Cross, Synergy
Resource Management, a subcontractor
to Coordinated Landscapes, identified a
potential inaccuracy with the remediation
action plan or RAP, prepared by an
environmental consulting plan.

So it undertook a comprehensive drilling
program to identify contaminated soil before
serious earthmoving started. This investiga-
tion brought the remediation planning
process back on track, by determining the
most appropriate methodology for handling
the hot material, and preventing potential
cross contamination.

Hot spots

URS Australia provided consultancy for

the waste classification as well as valuable
advice on various issues including the in situ
waste classification, delineation of “hot
spots”, on site treatment of hazardous waste
and groundwater management.

Once the specific locations of hot spots
were determined, they were removed before
bulk earthworks started. Ultimately the site
investigation conducted by Synergy allowed
substantial cost savings to be passed on to
the client

Synergy established on site, a GPS and
GLONASS system, consisting of base
and trigonometry stations. Using a mobile
rover systiem, all site set outs and levels
were surveyed accurately utilising
satellite coverage. Contaminated soil
was similarly identified.

The entire design of the project was
developed in specialised software allowing
accuracy with each stage of the project from
inception to completion. These aspects
included all remediation areas, materials
tracking, bulk and detailed excavation rela-
tive levels (RLs), sewer, drainage, electrical,
stormwater reticulation, landscaping, road
and carpark construction and turfing.
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Maximum satellite involvement

To facilitate hot spot removal, Synergy then
fitted Topcon 2D machine control equipment
from Position Partners to on site earthmoving
equipment, which utilised all available
satellites, including the GLONASS group,
for maximum accuracy.

This enabled the organisation to utilise the
GPS system for an accurate “cradle to grave”
materials waste tracking system, believed to
be revolutionary for a remediation project, as
all design RL’s were recorded automatically
by the machine control equipped earthmov-
ing equipment.

By using this technology, excavation and
placement of backfill, achieved design RLs
with a tolerance of +/- 3mm over the three-
way gradients required for the 12,000m? site.
It allowed extremely accurate tracking of the
in situ classified material, excavated from
known latitude and longitude quadrant
areas, and the depth and the positioning of
subsequent stockpiles.

Overall 5000t of inert waste, 1000t of
solid waste and 100t of hazardous waste, was
accurately identified, excavated, transported
and disposed of. Easier to identify was the
demolition of eight prestressed, concrete
cancer affected tennis court stands, and
recycling the 800t of pulverised concrete
waste that resulted.

Accurate profile placement

Construction of a new sporting field on the
site, was completed by placing 10,000m2 of
an A34 geofabric capping and marker layer,
then processing, importing, placing and

compacting 5000t of a 70% VENM sand/
30% VENM topsoil mix before turfing began.

Adopting water conservation best practice,
the project required construction of a 1000m?
underground water storage, with a capacity
of 800,000 litres. This enables collected
water from a combination of stormwater,
groundwater and irrigation runoff, to be
reused as irrigation on the sporting field.

Although the site was 12,000m?, after the
construction of a new cricket oval and adja-
cent carpark, there was no room for the tanks
to be above ground. Therefore the tanks were
built in situ underneath the carpark.

This presented many challenges as the
geological strata consisted of saturated sand
with a shallow water table due to the site
being as close as 300m to Sydney Harbour.
The floor of the excavation required for the
base of the water tanks, was -4m RL.

As this was 3m below the water table, it
was necessary for Synergy to use innovative
techniques to facilitate safe excavation and
construction works.

Water table

A dewatering and water treatment system
was installed to lower the water table within
the vicinity of the excavation of the tanks by
6m, from -1m RL to -7m RL.

Once the lowered water table was sta-
bilised, Synergy engaged a unique, laser
guided, continuous piling machine, the only
one of its kind in the world. This built a
cantilevered continuous superficial concrete
piling wall around the extremity of the
excavation area. Once this wall was com-
plete, excavation works proceeded to achieve
the required base RL of -4m. The water
storage tanks were then cast in situ and all
associated infrastructure was positioned
within the excavation.

The dewatering system was run continu-
ously during the tank construction period
and the water made suitable for discharge
to the adjacent marine environment. The
piling system allowed all construction staff
to work in the excavation for an extended
period of time in a safe manner in all
weather conditions. The area was subse-
quently backfilled enabling construction
of an asphalt carpark over it.

Client: Coordinated Landscapes.
Principal contract superintendent: Morgan
Moore and Associates. Consultant: URS
Australia. Synergy’s role: Subcontractor to
Coordinated Landscapes. O
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