a truly
remarkable feat
For Grindley Construction and their team of daring,
dedicated subcontractors, it was quite simply a
massive adventure on every level as they rebuilt the
world’s steepest railway - largely by hand.
the scenic railway / grindley construction
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Left The Scenic Railway Upgrade
constructed by Grindley Construction
at Scenic World in the Blue Mountains,
New South Wales.

In terms of sheer difficulty, few projects
would come close to the Scenic Railway
Upgrade at Scenic World in the Blue
Mountains. For Grindley Construction and
their team of daring, dedicated subcontractors,
it was quite simply a massive adventure on every
level as they rebuilt the world’s steepest railway largely by hand.

“Everything was a challenge, from
the start to the very end, it just
wasn’t a ‘normal’ project.” - Wayne Hughes, Grindley’s Site Manager

The scope of works on the $30 million upgrade
to the family-owned and operated Scenic Railway
included the demolition and removal of the
existing railway track and structures; construction
of a new railway including foundations; a
complete rebuild of the top and bottom stations
and passenger platforms; installation of a new
winch and control systems (including structural
modifications to the winch control room); and
refurbishment of the revolving restaurant, group
arrivals area and part of the retail area. All of
these works were completed over a 13 month
program, with the railway operational for the
majority of that period.
All of which is fairly challenging in itself; but this
project’s physical setting really upped the ante.
Due to the access issues, no machinery could be
used for work along the tracks or at the bottom
station. Everything had to be carried by hand or
through use of the old train or cable car.
The figures paint a clear picture of the physical
demands – 1,100m3 of excavation dug by hand;
240t of existing concrete jackhammered and
shovelled out; 143t of existing structural steel
cut up and manhandled out; 1,200t of rubbish
manhandled out; over 300 micropiles installed
to an average depth of 6m and manhandled
into position; over 130t of scaffold erected/
modified/dismantled and then manhandled up
and down the mountain numerous times.
The 30 separate concrete pours for the bottom
station required 100 buckets (20L) each,
transported via the cableway, then via quad bike
and trailer, then finally a team of up to 10 men
passing the buckets down the slope to the final
position. The 84 pad footings along the track,
each 1m3, required delivery of concrete buckets
via a bogey for the front of the train, designed
and built by Scenic World’s own maintenance
department specifically for the Grindley team.
Every bucket had to be shifted and poured
within an hour of it leaving the batching plant.
And with a slope of 52 degrees for a site, all
these demanding and onerous works had to
be carried out roped on, and often in the dark,
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with the workers wearing miner’s helmets for
illumination. It also got very, very cold, and
extremely windy.

were required, and constant adjustments had to
be made to the scheduling due to anything from
weather through to constructability issues.

All of these factors made the project extremely
risky, and it is a credit to everyone involved
that the works were completed without
serious incident and with negligible Lost
Time Injury (LTI). Grindley Project Manager,
Hylton Bloch, believes thorough planning,
specific training and constant communication
prevented major mishaps.

“Everything was a challenge, from the start to
the very end, it just wasn’t a ‘normal’ project,”
said Wayne.

“All the risks were downgraded due to the
planning beforehand,” he said. “There was
innovative design on some aspects too, for
example, we designed and had fabricated trolley
carts for the front of the old train, and these were
used by the track construction crew as a safe
work platform, as well as specialized materials
delivery carts. It was that kind of sideways and
lateral thinking which made the project work.
“Before we commenced, we had 90% of
the workforce including subcontractor staff
(approximately 200 people) specially trained in
working at heights and working with ropes by
an expert abseiling team. There were daily safety
meetings, and the risks were reviewed and finetuned throughout.”
Mobile phone reception was non-existent
down the valley, and there were no sightlines
across the site. For this reason every team was
equipped with one of 40 radio handsets, and
given specific training in what to do in event of
hazards as diverse as rock falls, funnel webs, or
major landslips. On this project, Grindley had to
plan for every possible emergency.
As if all this wasn’t enough of a challenge,
because the bottom station’s structural steel
tower sections were being pre-fabricated offsite
and then helicoptered into place, measurements,
foundations and support structures had to
be absolutely accurate with only a few mm in
tolerances. It took 234 helicopter lifts to deliver
everything to site, and every piece fit together
perfectly, ‘like a meccano set’, according to
Hylton, who worked closely with the structural
steel fabricators on delivering the 3D modelled
top and bottom station structures as well as
trackwork support steel.
In the thick of it all was Wayne Hughes,
Grindley’s Site Manager, who developed and
managed the works program. To meet the
program completion milestones, 24-hour shifts

“The logistics of men and materials kept
me thinking the whole time. On top of that,
because Scenic World kept operating for most
of the project, I was inviting the public onto my
building site every day.
“One of the things which made it such an
enjoyable project, and made it possible, was
everyone got in and worked together and helped
each other out. All the subcontractors had to
help one another, for example, one day we had
a human chain of 20 men passing scaffolding
down the tunnel. Everyone was part of the one
team on this job.
“Another enjoyable aspect was the client was
heavily involved. The Scenic World staff could
not have been more helpful, and the owner was
on-call whenever there was a problem. I had six
of my team trained to drive the train at night, so
we could use that to get men and materials down
to the bottom station, and men trained to operate
the cable car, which we also used for deliveries.
“There was a lot of ingenuity on this project,
and no easy solutions. There was no textbook
to go off, I just had to sit there and think. A few
times we had to change plans – we’d have plan
A, B, C and D.”
“Everyone who came onboard had a ‘how are
we going to do this?’ first impression, but the
project dragged you in and encouraged you to
solve it. This was a once-in-a-lifetime project.”
It also had a very satisfying outcome – due to the
extraordinary level of commitment of everyone
involved, and the incredible degree of ingenuity
and flexibility the project team brought to the
design, planning and implementation process,
the new Scenic Railway top and bottom stations,
and Swiss-built train and track sections were
complete and operational for the Easter 2013
visitor crowds.
For more information contact Grindley
Construction, Ground Floor 55 Grandview
Street (PO Box 912) Pymble NSW 2073, phone
02 9988 3811, fax 02 9988 3575, website: www.
grindley.com.au
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Below Combell Steelfab fabricated
all the structural steel for the new top
station, bottom station, the towers and the
platforms for the Scenic Railway Project.

An enormous amount is riding on the structural steel capabilities
of Combell Steelfab – the safety of every single person who rides
Katoomba’s newly upgraded Scenic Railway.
Combell Steelfab the prime steel contractor fabricated 205 tonnes of
structural steelwork. The top station, consisting of 3 levels, service, viewing
and queuing platforms and roof steelwork. Main feature columns were
painted ‘traffic red’.
Due to the steep site, a series of nine modular tower sections were
fabricated for the bottom station including loading and unloading platform
steelwork. Because every item was helicoptered into position, the accuracy
of their work had to be exemplary. For the Bottom Station Towers, trial
assemblies were constructed in Combell’s workshop, and all the project’s
structural steel was subject to stringent ongoing quality control.

Below The Rix Group was responsible
for widening, squaring, shotcreting,
drainage and reinforcing the tunnel on
The Scenic Railway Project.

The workshop has the capacity to fabricate extremely large items with
height of up to 6m and up to 40m long and weighing up to 10 tonnes.
Workshop equipment includes 12 overhead cranes, which enables
simultaneous fabrication of structural steel for a variety of projects.
Combell Steelfab have worked across a wide range of projects
including mining sector projects, residential developments, multi-level
commercial including retail, hospitals, industrial plant, industrial
buildings, car parks, public infrastructure, stadiums, airports, and
general steel and metal fabrication.
They also provide blasting and painting services, site delivery and
erection, design, construction and project management, and at all times
are focused on upholding high standards of performance, reputation
and reliability.

The whole project success was based on tight programming and
scheduling of works. Combell conduct weekly meeting with Draftsman
and suppliers. The train had to be operational by Easter Good Friday.

As members of the Australian Steel Institute, Combell are committed to
upholding best practice in their trade in terms of quality workmanship,
safety and environmental responsibility.

A family-owned and managed business which has been in operation for 43
years. In that time, the company has grown into a well respected fabrication
firm with 18 highly skilled staff and a purpose-built workshop with over
4200 m2 of undercover roof area.

For more information contact Combell Steelfab, 51 Jedda Road,
Prestons, NSW, 2170, phone: 02 9607 3822, fax: 02 9607 8958, email:
drawings@combell.com.au, website: www.combell.com.au
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Katoomba’s Scenic Railway is hardly the average work site, and
the scope of works Rix Group undertook on the refurbishment
of the heritage attraction called for skills above and beyond the
usual civil construction assignment.
Rix’s program included widening, squaring, shotcreting, drainage and
reinforcing the tunnel; stabilising sections of rock along the sloping
track; and scaling down the rock face to install bespoke scaffolding
barriers on rock faces and slopes to prevent rock falls from injuring
workers further down.

“Everything had to be carried in manually as it couldn’t be craned to the
worksite. The site was very awkward, with restricted access, and restricted
headroom in the tunnel. It was also dark and very cold during nightshifts.
“At one point some of our crew had to use rope access into a 30m
long chasm which was almost vertical and between 1m and 3m wide.
Our job was to make it safe from rock falls, which involved straddling
across the chasm with a catch-net which was designed to be capable of
withstanding the impact of a house brick dropped from 50m.”

Due to the continued operation of the railway, much of the work had
to be carried out at night, so Rix ran two shifts - a day shift and a night
shift - back to back.

Rix’s targeted training before work commenced, careful management
of fatigue throughout and toolbox meetings and meticulous planning
at the start of every shift paid off, with Rix completing their six month
program LTI-free.

Their works program included excavating the roof of the tunnel by
hand and reinforcing it; applying shotcrete to the roof and portal face
and removing existing concrete and slabs. SL41 rock bolts 1.5-1.18m
long were installed the length of the tunnel roof, SL82 galvanised mesh
installed to the portal face, and 2.4m long rock bolts installed at 1.5
metre spacing in both horizontal and vertical directions. ‘Mock rock’
was applied to the portal and tunnel roof, which is a sprayed product
which is then hand-carved and coloured to resemble real rock.

Rix specialise in challenging jobs, and have diverse civil
construction and geotechnical engineering skills including
slope stabilisation, ground engineering, shaft lining, mining and
tunnelling, shotcreting and simulated rock. Other high-risk and
complex projects they have undertaken include the archforms in
Sydney’s Cross-City Tunnel; rockface safety netting for mines in
Tasmania and the Hunter; and major landslide remediation works
at Clyde Mountain near Braidwood.

“This was one of riskiest and most complex jobs Rix has undertaken,”
said Rix Group Director, Ronan O’Reilly.

For more information contact The Rix Group, phone 1300 746827,
website: www.therixgroup.com.au
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Below AMS Electrical were responsible
for the electrical works package for the
Scenic Railway Upgrade Project.

Below Quickway Constructions
completed the formwork, steel-fixing
and concrete placement on the Scenic
Railways Project.

Thinking outside the box is one of the things AMS Electrical and
Communications are known for, and an innovative attitude was
certainly essential for completing the electrical works package for
the Scenic Railway upgrade project. The AMS scope included the
installation of a new 2500amp Main Switchboard which is to supply power
to the whole park, 12 sets of 500mm2 Consumer mains, 12 sets of 500mm2
submains for the new backup generator system, new electrical works for
both top and bottom stations and electrical works for the new retail and
ticketing areas. A new electrical Substation was also installed to supply the
additional power required with the new upgrade of the park.
The challenges included unusually difficult access to the worksites. “There
was a period of night work when we had to install the submain cabling
from the top station distribution board to the bottom station distribution
board. This was one of our biggest challenges due to the 400 metre distance
and even more so the near cliff like drop. Anyone that rides the train will
know what I am talking about,” said AMS Director, Mario Salame.
“With some careful planning and coordination, we utilised the old train
to pull the submains cabling from bottom station up to the top station.
Our crew were regularly getting off the train along the way to secure
cables onto the cable tray, all working harnessed and under a safe and
controlled environment.
“Another of our biggest challenges was moving material from one point
to another – it was almost a bush hike for our electricians every time
they need to move from one part of the work site to another. The new
consumer mains from the new main substation involved hand digging for
the underground cabling as the site simply did not allow for use of earth
moving machines.”
“The works were very carefully staged and planned in terms of shut downs
and changeovers, which involved close coordination with Endeavour
Energy. All the shut downs were carried out at night, which made for a
very intense night shift, with no room for error,” said Mario.
The bulk of the lighting for both stations including energy-efficient
LEDs integrated through a Dynalite Lighting system. Innovative features
include LED lighting installed in the handrails which casts a bright
washed light effect on the floor on both top and bottom stations. The
retail area and ticketing kiosk had recessed down lighting cleverly fitted
into suspended cable tray to give an industrial effect adding class and
originality. Emergency lighting installed throughout the park was also the
latest technology LED lighting.
AMS is owned and managed by Brothers Mario and Arez Salame, who
have a combined 34 years’ experience in the electrical and communications
trade. They specialise in complex projects for the commercial, industrial and
heritage sectors. They have completed numerous projects for University
of Western Sydney, and are currently completing the electrical package
for Sydney’s oldest three storey building, the Old Female Orphan School.
The company’s talents also include design and construct adding
value to projects by suggesting solutions to challenges which emerge
during construction.
AMS commenced on site in December 2012, and had their scope
complete by the end of June 2013. A crew of 8 to 14 electricians worked
on the project at any one time. The top station electrical works were
completed first, followed by the bottom station, then the entry to the
top station and retail area.
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For more information contact AMS Electrical and Communications P/L,
5/3 Dursley Road Yennora NSW 2161, phone 02 9636 6877, fax 02 9636
5766, email: mario@amselectrical.com.au, website: www.amselectrical.com.au
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Every project has its challenges, and the Scenic Railway project
certainly offered Quickway Constructions their fair share of
tricky risks, and some extremely hard yards. As the project’s
formwork, steel-fixing and concrete placement subcontractor, their
team had to undertake both precise planning and incredible physical
efforts to complete their scope.
As no machinery could be used for pad footing or other construction
between the top and bottom stations, Quickway’s team installing
reinforcing and doing the steel-fixing had to literally man-handle
the steel down to multiple sites. The concrete they placed was partly
brought down in small loads on a specially designed bogey on the
front of the old train, some lugged by the bucketload. Formwork
had to be carried in by hand, and then installed in incredibly difficult
terrain – and all works along the track had to be completed while roped
on for safety. Quickway had a team of 20 of their 130 staff on the
project, including highly experienced site foremen, tradesmen and
skilled labour.
The high-quality, injury-free and timely completion of their works at
Katoomba is yet another noteworthy milestone for the company, which
has been building a substantial track record of major projects since
commencing operations in 2006.
The company’s core capabilities in the area of concrete construction
for civil infrastructure works include bridge construction, culvert
WWW.ANCR.COM.AU

construction, drainage, retaining walls and rail projects. In addition
to formwork, reinforcing, steel-fixing and concreting, Quickway also
provide traffic control services. This enables them to provide clients
with an integrated service, one which is strongly focused on risk
management, safety, quality, and environmental protection.
In-house expertise includes engineers, project managers, tradesmen,
machine operators and skilled labourers, including traffic controllers.
Regular in-house training is a priority, with a number of senior staff
and tradesmen holding Certificate IV in Training and Assessment.
Their combination of expertise and dedication to sound results been
in demand for projects as far North as Brisbane, where they worked
on the Ipswich/Logan Interchange for Leighton and the Northern
Busway for Abigroup, as far south as the Tarcutta Bypass for the
Northern Hume Alliance, and over in the far west on the RGP5 Rail
Duplication at Port Hedland for the McMahon-Leighton Joint Venture.
The company’s crew received an excellence award from the Ballina
Bypass Alliance, in recognition of innovative solutions to ensure a safe
work environment and quality product. Current Quickway projects
include Barangaroo Headland Park, the Pacific Highway Upgrade, the
National Broadband Network, and the Endeavour Pipe and Pit.
For more information contact Quickway Constructions, PO Box 7516
Silverwater BC, NSW 2128, phone 02 9648 1814
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Below AGP Group were awarded
the contract for both the roof and
balustrade glazing on the Scenic
Railway project.

At Scenic World nature is the star, which is why glass was specified for
the roofing of the top and bottom stations. Specialist façade contracting
firm AGP Pty Limited were awarded the contract for both the roof and
balustrade glazing, on the strength of their capabilities in design, engineering,
fabrication and installation.
The project certainly offered challenges well beyond a standard glazing job,
with its combined challenges of terrain, access restrictions and high quality
and safety requirements. The glass for the roofing of both stations had to be
manually transported to the bottom station for assembly. To achieve this, the
glazing was reverse engineered so it could be manhandled to the site while
still maintaining design integrity.
The toughened laminated glass features a custom frit leaf-pattern which
echoes the surroundings and provides a 60% reduction in sun, giving
patrons a filtered shade. Due to the difficulty in accessing the roof for
cleaning, the glass has a special self cleaning coating, and has a high degree
of impact resistance to enable it to withstand the effects of storms and
dropped branches.
Both stations feature extensive frameless glass balustrades, of varying heights
and design, also designed and installed by AGP, with highly durable SGP
interlayers used to meet the crowd loading requirements of the glazing code.
And again, all the glazing had to be manually handled to site.
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Below Geosurv had up to three survey
teams on the Scenic Railway project
working on a 24-hour roster.

AGP’s installation expertise truly shone on this project, with extremely
high standards of safety maintained at all times and tolerances for every
component incredibly precise. An Australian owned and operated company,
AGP provide customised solutions and take pride in tackling the most
difficult of projects. Having in-house design and engineering expertise
enables them to fabricate unique products for the most specific and detailed
requirements, while their project management and on-site trade skills ensure
the final result exceeds the clients expectations.
Since commencing operations in 1991, the company has continued
to innovate and bring to projects an ever-evolving range of options for
specialist glass products including frameless glass assemblies, curtain wall
systems, operable glass louvres, motorised façade systems, underwater
windows and glass balustrades. AGP also designs, engineers, manufactures
and installs revolving doors and security entry systems for commercial office
buildings and airport terminals throughout Australia.
AGP is currently working on projects including West Keira Shopping
Centre in Sydney, the Sydney Cricket Ground redevelopment, Glenfield to
Leppington Train Line Extension, Era Apartments in Chatswood, the SAN
Hospital in Wahroonga and UQ Oral Health in Brisbane.
For more information contact AGP Pty Limited, 9 Liberty Road,
Huntingwood NSW 2148, website www.agpgroup.com.au
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In comparison to most jobs, Geosurv’s task on the world’s
steepest railway could be described as the Extreme Survey
Challenge. Not only did the surveyors have to work roped on for
95% of the construction set out and survey control verification for the
Katoomba Scenic Railway’s tracks, they had to undertake a significant
proportion of it at night, with no lighting other than miners’ helmets.
The only part of their scope undertaken on level ground was the top
and bottom platform setouts.
“The physical methods for this job were not conventional by any
stretch of the imagination – it was extremely difficult,” said Geosurv
Director, Michael Croft. “Every situation required our group of
surveyors to sit down and strategise. And because all the elements
of the railway were being prefabricated and helicoptered in, all the
horizontal controls had to be extremely accurate. A lot of responsibility
rested on us as it all had to fit together perfectly, the tolerance was
absolutely minimal.”
Geosurv had up to three survey teams on the project working on
a 24-hour roster. Every team-member had to undergo working at
heights and working with ropes training before commencing work
on the project, and be in good physical shape. Every item of survey
equipment, including a TS15 Leica one second high precision
instruments, had to be moved up and down the site by hand. A month
of preparation including developing a computer-based methodology
and task-specific training was involved before the team comprising
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Michael Croft, Andrew Dade (Senior Project Surveyor), Kurt Da
Vanzo (Project Surveyor), Mark Wilson and Theo Scarlis went on site.
During construction, Geosurv also carried out constant monitoring of
the survey control system, and completed the as-built surveys once the
project was complete. It is a credit to their team and the accuracy of their
surveying that everything was exactly where it needed to be according to
the plans, and it is a credit to their preparation and professionalism that
they completed the task without any safety incidents.
Geosurv have been in operation for nine years, providing surveying,
engineering and planning services across New South Wales, the ACT
and Adelaide. They specialise in major infrastructure, Government
and technical surveying jobs, with other recent projects including the
upgrade of Sydney 375kW substations for Transgrid, specialist projects
in Parliament House Canberra, road networks for the RTA, and
Defence projects at Albury, Kapooka and Nowra. Their capabilities
include setout surveys, as built surveys, monitoring, construction, all
titling, large detail surveys, contour surveys and identification surveys,
using the latest technology including AutoCAD Civil 3D and the just
released MS50 one man robotic instrument with internal laser scanner.
And as they proved at Katoomba, they always find a way to deliver
excellent results, no matter how steep the challenge set before them.
For more information contact Geosurv, phone 1300 554 675, email:
info@geosurv.com.au, website: www.geosurv.com.au
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