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LIEBHERR’S REMOTE 
SERVICE TOOL 
Remote Service App available for 
use free of charge to all Liebherr 
customers until the end of 2020

L iebherr has announced that the company has developed a remote service tool to work alongside crawler cranes, 
deep foundation equipment and maritime cranes.

�e new tool, aptly named Remote Service, is designed to improve assistance through visual information, 
leading to faster and easier troubleshooting. As part of an extended test phase, all customers will have free access 
to the new app throughout 2020.

Audio and video calls, a chat function, screen sharing, image and document exchange, as well as whiteboarding 
functions are some of the features that have been integrated in the tool. �ese enable real-time customer support.

Liebherr reports that over the last year the tool has been tested in remote locations and challenging situations.
�e current pandemic has proven how indispensable the Remote Service tool can be. In April this year, Liebherr 

customer Adani Murmugao Port Terminal Pvt. Ltd. required immediate assistance for one of their Liebherr 
machines; however attendance on site was not permissible.

Using Remote Service, the Liebherr engineers instructed the Adani staff how to remove the defect pump, 
inspected the condition of the gearbox remotely, and then guided the site staff through the installation of the new 
pump.

Due to Covid-19 Liebherr has accelerated the market launch of Remote Service in terms of an extended test 
phase. �is means all Liebherr customers can use the Remote Service app free of charge until the end of 2020.  

CT NEWS

CATERPILLAR ACQUIRES MARBLE ROBOT
�e acquisition is said to be 

part of Caterpillar’s automation 
and autonomy strategy, which 
the company says demonstrates 
its commitment to the next 

generation of jobsite solutions. 
Building on its work in 

autonomous mining, Caterpillar 
plans to leverage the expertise of 
the new team to bring scalable 
solutions to meet the changing 
needs of construction, quarry, 
industrial and waste industries.

�e new team is comprised 
of leading roboticists with a 
background in the robotics 
industry. Caterpillar claims it 
intends to leverage the team’s fully 
integrated on-board autonomy 
technology – including perception, 
localisation and planning – to 
continue delivering smart, safe, 
more productive and cost-effective 
solutions to customers.

“We’re excited to join the 
autonomy team at Caterpillar,” 

said Kevin Peterson, 
former Marble CEO, 
now Caterpillar 
technologist. 

“In many ways, 
this completes a 
full circle for me. 
I had the privilege 
of working with 
Caterpillar early in 
my career at Carnegie 
Mellon, where they 

Caterpillar has acquired select 
assets and hired employees from 
San Francisco, US, robot and 
autonomy technology company 
Marble Robot.

DOOSAN BOBCAT 
PARTNERS WITH 
RADAR TECH FIRM 
Doosan Bobcat North America has 
partnered with Ainstein AI, a radar 
technologies company, to develop 
next-generation radar sensor systems for 
Bobcat equipment.

Through this partnership, Ainstein 
and Doosan Bobcat North America will 
collaborate to create radar-based sensing 
solutions to detect objects and people 
on job sites.

The two companies will collaborate 
to create next generation radar sensor 
solutions to detect objects and people on 
jobsites when using Bobcat equipment. 
At its core, the radar system collects 
object position data to provide real-time 
alerts to operators by incorporating a 
combination of mmWave radar, sensor 
fusion and arti�cial intelligence.

This allows an operator to be more 
immersed in the task being performed 
as opposed to focusing on obstacle and 
collision avoidance. This technology will 
enable obstacle avoidance solutions 
and future technologies that support 
autonomous operations.

“This strategic partnership leverages 
the respective strengths of Bobcat 
and Ainstein to further advance our 
connected and autonomous technology,” 
said Joel Honeyman, vice president of 
global innovation at Doosan Bobcat 
North America. 

“Working together, we can evolve 
autonomous operations and provide our 
customers with optimal productivity 
and the ultimate operator experience 
through sensor technology.” 

CT NEWS IN BRIEF
  SANDVIK has announced 

a partnership with EXYN 
TECHNOLOGIES to increase autonomy 
in underground mining. Sandvik has 
been implementing digital mining 
solutions for more than two decades and 
says that working with Exyn, specialists 
in autonomous aerial robot systems, will 
lead to a ‘transformation’ in autonomous 
equipment in underground mining.

Sandvik’s OptiMine, combined with 
data collected by Exyn’s aerial robots, 
will create progressive visualisation 
and information of a mine’s actual 
environment to increase overall 
transparency of the mining process.

  CEMEX VENTURES has launched 
the fourth edition of its Construction 
Startup Competition which aims 
to identify startups to lead the 
transformation of construction.

Ferrovial, Hilti, VINCI Group’s Leonard, 
and NOVA by Saint-Gobain have added 

their support to the competition this 
year. The �ve industry players invite all 
entrepreneurs worldwide with innovative 
construction solutions to participate in 
this year’s edition.

  GE RENEWABLE ENERGY, COBOD 
and LAFARGEHOLCIM will partner to 
co-develop wind turbines of heights of 
up to 200m with optimised 3D printed 
concrete in the towers.

The three partners will undertake a 
multi-year collaboration 
to develop this solution, 
which they say will 
increase renewable 
energy production, lower 
the cost of energy and 
optimise construction 
costs. Traditionally built in 
steel or precast concrete, 
wind turbine towers have 
typically been limited to a 
height of under 100m.

sponsored the development of 
the first generation of self-driving 
vehicle software. Now, with the 
acquisition of the Marble team, 
together we will drive the next 
generation of autonomy solutions 
for Caterpillar customers in the 
construction, quarry, industrial 
and waste industries.”    
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W hen it comes to the construction 
industry machine learning means many 
things. However, at its core, it all comes 

back to one thing: data. 
�e more data that is produced through 

telematics, the more advanced artificial 
intelligence (AI) becomes, due to it having 
more data to learn from. �e more complex 
the data the better for AI, and as AI becomes  
more advanced its decision-making improves. 
�is means that construction is becoming more 
efficient thanks to a loop where data and AI are 
feeding into each other.

Machine learning is an application of AI that 
in place, not to mention what’s being worked on 
by specialist technology companies. 

One of these OEMs is US-based John Deere. 
Andrew Kahler, a product marketing manager 
for the company tells International Construction 
that machine learning has expanded rapidly over 
the past few years and has multiple applications.

“Machine learning will allow key decision 
makers within the construction industry to 
manage all aspects of their jobs more easily, 
whether in a quarry, on a site development 
job, building a road, or in an underground 
application. Bigger picture, it will allow 
construction companies to function more 
efficiently and optimise resources,” says Kahler.

He also makes the point that a key step in 
this process is the ability for smart construction 
machines to connect to a centralised, cloud-
based system – John Deere has its JDLink 
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DATA IS THE LIFEBLOOD 
FOR ANY AI AND  
MACHINE LEARNING 
STRATEGY TO WORK

THE DATA
Machine learning unlocks the opportunity for those in construction to make more accurate decisions 

quicker than ever before and to free up workers by using automation, reports ANDY BROWN

IT’S ALL 
ABOUT

BOSTON DYNAMIC’S ‘SPOT THE DOG’ IS AN EXAMPLE 
OF AUTOMATION IN CONSTRUCTION 

provides systems the ability to automatically 
learn and improve from experience without 
being explicitly programmed. As Jim Coleman, 
director of global IP at Trimble says succinctly, 
“Data is the fuel for AI.”

Coleman expands on that statement and the 
notion that AI and data are in a loop, helping 
each other to develop. “�e more data we can 
get, the more problems we can solve and the 
more processing we can throw on top of that, 
the broader set of problems we'll be able to 
solve,” he comments.

“�ere's a lot of work out there to be done 
at AI and it all centers around this notion of 
collecting data, organising the data and then 
mining and evaluating that data.”

Karthik Venkatasubramanian, vice president 
of data and analytics at Oracle Construction 
and Engineering agrees that data is key, saying, 
“Data is the lifeblood for any AI and machine 
learning strategy to work. Many construction 
businesses already have data available to them 
without realising it. 

“�is data, arising from previous projects and 
activities, and collected over a number of years, 
can become the source of data that machine 
learning models require for training. Models can 
use this existing data repository to train on and 
then compare against a validation test before it is 
used for real world prediction scenarios.”

�ere are countless examples of machine 
learning at work in construction with a large 
number of OEMs having their own programmes 

BUILT ROBOTICS LAUNCHED IN 
2016 TO ADDRESS A GAP  
IN THE MARKET – AUTONOMOUS 
CONSTRUCTION EQUIPMENT 

LINKING ALL OF THE DATA OF SMART MACHINES 
TOGETHER IN ONE PLACE IS KEY 
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Dashboard, and most of the major OEMs have 
their own equivalent system. 

“�e potential for machine learning to unlock 
new levels of intelligence and automation in 
the construction industry is somewhat limitless.  
However, it all depends on the quality and 
quantity of data we’re able to capture, and how 
well we’re able to put it to use though smart 
machines.” 

AUTOMATION SPECIALIST
US-based Built Robotics was founded in 2016 
to address what they saw as gap in the market 
– the lack of technology being used across 
construction sites, especially compared to other 
industries. �e company upgrade construction 
equipment with AI guidance systems, enabling 
them to operate fully autonomously.

�e equipment that the company typically 
works with are: excavators, bulldozers, and skid 
steer loaders. �e equipment can only work 
autonomously on certain repetitive tasks; for 
more complex tasks an operator is required. 

Erol Ahmed, director of communications at 
Built Robotics says that founder and CEO Noah 
Ready-Campbell wanted to apply robotics to 
where it would be really helpful and have a lot 
of change and impact, and thus settled on the 
construction industry. 

Ahmed says that the company are the, “only 

>
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commercial autonomous heavy equipment and 
construction company available.” He adds that 
the business – which operates in the US and has 
recently launched operations in Australia – is 
focused on automating specific workflows. 

“We want to automate specific tasks on the job 
site, get them working really well. It's not about 
developing some sort of all-encompassing robot 
that thinks and acts like a human, and can do 
anything you tell it to. It is focusing on specific 
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USING AI TO CUT COSTS AND EMISSIONS 
Contractor Skanska and Volvo CE working together on AI project 
Skanska announced earlier this year that it had teamed up with Volvo Construction Equipment (Volvo CE), a research 
organisation and a software company to use AI to help better coordinate the movement of heavy machinery on 
construction sites.

The company said that excavators, loaders and haulers can waste up to 40% of their time idling while operators wait 
for their slot to work, and that optimising the deployment of machinery through AI would cut emissions, cost and boost 
productivity.

The goal is for every construction machine to know where the others are, what they are doing and the most optimal 
way to self-organise.

The consortium, which includes research organisation SINTEF and construction software company Ditio – which 
Skanska partly owns – will use equipment operating data to manage machinery automatically on sites with machine 
learning, route optimisation and AI.

“The number of simultaneous operations in a large civil engineering project is very comprehensive and complex, so 
this project will give the construction managers solid real-time decision support,” said Lars Horn, project leader with 
Skanska Norway. 

“Once the algorithms can handle the simple tasks, supervisors will have more time available to use their skills to solve 
the most demanding bottlenecks.”

The project is currently testing algorithms on a live highway project in Norway and will do so until 2022.

things, doing them well, helping them work in 
existing workflows. Construction sites are very 
complicated, so just automating one piece is 
very helpful and provides a lot of productivity 
savings.”

Ahmed confirms that as long as the equipment 
has an electronically controlled hydraulic system 
converting a, for example, Caterpillar, Komatsu 
or a Volvo excavator isn’t too different. �ere 
is obviously interest in the company as in 
September 219 the company announced it had 
received US$33 million in investment, bringing 
its total funding up to US$48 million.

SMART MACHINES PROVIDE DATA TO AI,  
WHICH THEN IMPROVES THE AI 

JIM COLEMAN, DIRECTOR OF GLOBAL IP AT TRIMBLE
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BEHIND THE SCENES
Of course, a large excavator or a mining 
truck at work without an operator is always 
going to catch the eye, and our attention and 
imagination. �ey are perhaps the most visual 
aspect of machine learning on a construction 
site, but there are a host of other examples that 
are working away in the background. 

As Trimble’s Coleman notes, “I think one 
of the interesting things about good AI is you 
might not know what's even there, right? You 
just appreciate the fact that, all of a sudden, 
there’s an increase in productivity.”

AI is used in construction for specific tasks, 
such as informing an operator when a machine 
might fail or isn’t being used productively to a 
broader and more macro sense. For instance, for 
contractors planning on how best to construct 
a project there is software with AI that can map 
out the most efficient processes. 

�e AI can make predictions about 
schedule delays and cost overruns. As there 
is often existing data on schedule and budget 
performance this can used to make predictions 
– and these predictions will get better over time. 
As we said before; the more data that AI has, the 
smarter it becomes.  

Venkatasubramanian from Oracle adds that 
‘smartification’ is happening in construction, 
saying that, “Schedules and budgets are 
becoming smart by incorporating machine 
learning-driven recommendations. 

“Supply chain selection is becoming smart 
by using data across disparate systems and 
comparing performance. Risk planning is also 
getting smart by using machine learning to 

develops it will work best with repetitive tasks 
like excavation, paving or milling but thinks 
that the potential goes beyond this. “As we 
move forward and AI continues to advance, 
we’ll begin to apply it across all aspects of 
construction projects. 

“�e potential applications are countless, and 
the enhanced efficiency, improved workflows 
and accelerated rate of industry it will bring are 
all within reach.”

Automated construction equipment needs 
operators to oversee them – as this sector 
develops it could be one person for every three 
or five machines, or more, it is currently unclear. 
With construction facing a skills shortage this is 
an exciting avenue. �ere is also AI which helps 
contractors to better plan, execute and monitor 
construction projects – you don’t need to have 
machine learning type intelligence to see the 
potential transformational benefits of this when 
multi-billion dollar projects are being planned 
and implemented.  CT

ELECTRIC MINING AUTOMATION
Sany sees two electric unmanned mining trucks link up  
with 5G controlled excavator
China-based OEM Sany has reported that two units of electric unmanned SKT90E wide-body mining trucks successfully 
realised a connection with a 5G remote controlled excavator, meaning that the task could be completed with no 
danger to any operators.

These two SKT90E wide-body mining trucks were said to have demonstrated high-level environmental identi�cation 
and positioning capacity, conducting timely decision making and accurate route planning in the operation �eld.

The deviation of the horizontal control of the unmanned operation can be kept under 30cm and the truck can 
independently complete route-tracking, load and unload of materials, and parking.

With the support of an integration of multiple sensing technologies including millimeter-wave radar, laser radar, 
and visual sensor, the truck can conduct the scanning and tracking of obstacles within 150m. It can also implement 
distance ranging and identi�cation within 100m in 
response to di�erent weathers in di�erent seasons.

According to the company, intelligent decision-
making includes the automatic creation of the 
three-dimensional map of routes in the mine 
with laser radar, independent obstacle avoidance 
and optimisation of driving routes with dynamic 
simulation.

IT'S NOT ABOUT 
DEVELOPING SOME SORT 
OF ALL-ENCOMPASSING 
ROBOT THAT THINKS AND 
ACTS LIKE A HUMAN

TRIMBLE WORK WITH A NUMBER OF MAJOR OEMS TO 
HELP PRODUCE AUTONOMOUS MACHINES 

identify and quantify risks from the past that 
might have a bearing on the present.”

�ere is no doubt that construction has been 
slower than other industries to adopt new 
technology but this isn’t just because of some 
deep-seated reluctance to new ideas. 

For example, agriculture has a greater 
application of machine learning but it is easier 
for that sector to implement it – every year the 
task for getting in the crops on a farm will be 
broadly similar. 

As John Downey, director of Sales EMEA, 
Topcon Positioning Group, explains, “With 
construction there’s a slower adoption process 
because no two projects or indeed construction 
sites are the same, so the technology is always 
confronted with new challenges.”

Downey adds that as machine learning 

TOPCON’S X-53X AUTO EXCAVATOR – THE SYSTEM USES 
MACHINE LEARNING TO ASSESS THE MATERIAL TYPE 

IT’S DIGGING AND ADJUSTS SENSITIVITY TO SUIT
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A sk anyone involved with construction 
equipment and they’ll have an opinion 
on the future of diesel power. Some say 

it’s on its way out as the adoption of electrifi ed 
equipment increases, others say it will always 
have its place on construction sites. One thing 
is certain, alternatives are available and some 
are becoming more realistic options in terms of 
practicality and cost.

� e hybridisation and electrifi cation of 
construction equipment is a trend that has been 
gaining momentum. It started with diesel-electric 
machines powered by an engine coupled with 
an electric generator, AC drive motor or other 
source of electric power. 

Today, lithium-ion battery technology is 
commonplace and hydrogen fuel cells (HFC) 
can be clearly seen on the horizon. And there’s 
still the good old internal combustion engine 
which burns cleaner with every iteration, calling 
into question which power source is really the 
best choice from both an environmental and 
performance standpoint.  

� e goal for every technology is to reduce 
carbon emissions while maintaining high 
performance standards without a prohibitive 
increase in cost to equipment owners. 

“Cummins Stage V Performance Series 
engines have been developed with the philosophy 
of delivering ‘more with less’,” explains Steve 
Nendick, marketing communications director, 
global off -highway at Cummins. “� ey deliver 
on average 10% more power and 20% more 

HYBRIDS HAVE IT
While diesel engines become 
cleaner, smaller, and more 
effi  cient, construction 
equipment manufacturers are 
also developing diesel-electric 

solutions that allow them to meet 
performance requirements needed for off -

highway equipment, as well as operate within 
changing environmental regulations for both 
noise pollution and carbon emissions.

“Pairing diesel engines with an electric 
drivetrain can off er the same benefi ts expected of 
electrifi cation – improved fuel effi  ciency, reduced 
noise, lower operating costs, and reliable power 
– but with the added durability that’s expected 
from diesel engines,” states Sandrine Couasnon, 
manager, marketing support at John Deere Power 
Systems.

John Deere’s 644K and 944K wheeled loaders 
were some of the fi rst machines to utilise electric 
drive technology. According to Couasnon, 
they’ve collectively logged more than 1.5 million 
operating hours in the fi eld to date. 

Elsewhere, Caterpillar recently introduced its 
EU Stage V C18 hybrid engine at ConExpo, 
noting it provides 800hp diesel and 600hp 
hybrid for a total of 1,400hp with low noise and 
zero emissions. It’s a plug-in hybrid as well, so it 
can work off  of the grid.

According to the company, the Cat C18 hybrid 
concept helps optimise machine performance 
by capturing surplus energy through a parallel 

hybrid system which, when 
required, will 

POWER GENERATION
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DIESEL WILL REMAIN 
THE GO-TO POWER 
SOURCE FOR HEAVY-
DUTY CONSTRUCTION 
EQUIPMENT DUE TO ITS 
FLEXIBILITY IN ENDURING 
LONGER AND HARDER 
WORK PERIODS AND THE 
EASE OF REFUELING

THE POWERS
Traditional and alternative power sources both have their place in today’s 

equipment, reports JENNY LESCOHIER THAT BE
torque across the 75-321 kW 
range when compared to 
Stage IV predecessors.”

Cummins claims its four-
cylinder F3.8 and B4.5 
engines have high power 
density for their size, 
enabling manufacturers 
to improve machine 
capability and add value to 
machine owners.

“Cummins B6.7 engine 
produces over 30% more 
torque than its predecessor, 
so OEMs can downsize and replace engines 
of higher displacement,” Nendick says. “� is 
reduces installation costs with no impact on 
productivity, as well as reducing running costs for 
the operator.”

� ese engines and aftertreatment systems are 
more compact and lighter than before, which 
suggests they are more effi  cient, potentially 
driving down fuel use and CO2 emissions.

“Another alternative is GAS (Liquefi ed 
petroleum gas),” notes Glen Hampson, business 
development manager, construction, Kubota 
UK. "We see this as the middle ground between 
traditional diesel and electric. � e benefi ts of 
GAS are the initial purchase price, which is 
signifi cantly lower than electric, and the ability 
to perform a full day’s work without specialist 
infrastructure for charging.”

He continues, “Operators can change the gas 
cylinder of the unit in less than three minutes. 
GAS machinery also emits both low noise and 
low vibration compared to diesel, whilst retaining 
engine durability due to having the same core 
design.”

THE CATERPILLAR EU STAGE V C18 
HYBRID ENGINE CAN PLUG 
INTO THE GRID IF NECESSARY

by capturing surplus energy through a parallel 
hybrid system which, when 

required, will 

engine durability due to having the same core 
design.”
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re-introduce the energy back into the machine. 
“Hybrid systems off er many benefi ts to the 

OEM and end user," notes James Gardiner, 
product development manager for the hybrid 
concept. 

“We achieve engine downsizing, reduced 
noise and emissions levels, enhanced machine 
performance, and many other effi  ciency gains 
through proper integration of the complete 
machine system including the engine, hybrid 
system, drivetrain and other components with 
the machine.”

For its part, Perkins featured four new hybrid 
concepts at ConExpo. Utilising the Perkins 
Syncro 2.8 L engine, each of the hybrid 
technologies off ers its own set of benefi ts at 
75kW/100hp – all of which allow the deletion of 
the diesel exhaust fl uid (DEF) system.

Perkins also debuted its new second-generation 
hybrid-electric concept, which off ers OEMs a 
zero-emissions, zero-noise, electric-only mode.

“Perkins is focused on delivering more choice 
and increasing value to our customers. � e 
four hybrid concepts are examples of future 
technologies that will take machine effi  ciency 
to the next level,” said Tom Nankervis, 
electrifi cation marketing manager, Perkins. 

“With our range of hybrid engines, customers 
can choose to downsize their engine and use the 
hybrid power for peak-load, or they can reduce 
output from the diesel engine, choosing to lower 
fuel consumption up to 20%.”

ELECTRIFICATION GAINS MOMENTUM
Particularly in compact machinery, electrifi cation 
continues to be a primary alternative to diesel 
power for construction equipment. Increasing 
numbers of OEMs are moving to electric power, 
such as Volvo CE which announced at the start 
of 2019 that, by mid-2020, it would launch a 
range of electric compact excavators (EC15 to 
EC27) and wheeled loaders (L20 to L28) and 
stop new diesel engine-based development of 
these models. However, it is important to state 
there is no one-size-fi ts-all solution. 

“� e off -highway applications in which it’s used 
vary greatly, so a single electrifi cation solution 
cannot address the diverse integration and 
application considerations,” Couasnon says.

“Electrifi cation is still new to market 

>
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segments, and we understand that some OEMs 
will introduce a few electric drivetrain-powered 
vehicles into an existing product line,” she 
continues. “Our engineers have identifi ed key 
electric drivetrain components that will easily 
integrate into an existing envelope where a 
transmission exists, minimising changes to the 
vehicle chassis.”

For full electric requirements, Cummins has 
bought in technology companies Brammo, JMBS 
and EDI, which has led to industrial projects 
with numerous OEMs, Nendick notes. 

“Working with XCMG, Cummins has 
developed power for a 3.5-ton electric excavator 
using eight Cummins battery modules connected 
in a series confi guration,” he says. “Producing 
total energy of 35 kWh, it’s ideal for urban 
construction site use, with zero emissions and 
low noise.”

Juergen Haberland, director, sales engines at 
MAN Engines & Components, notes electric 
drives have the advantage of providing instant 
torque over a wide range of RPMs. 

“� is is a very desirable characteristic,” he 
says. “And there is considerably lower eff ort in 
terms of maintenance. But the energy storage 
degrades over time… so this is the downside 
of that approach. I would say the technology 
is fantastic, but for many applications size and 
weight of batteries need to come down in order 
to successfully realise new concepts.”
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HOW VIABLE ARE HYDROGEN FUEL CELLS?
Hydrogen fuel cell (HFC) technology and its 
potential application in construction equipment 
is being increasingly talked about in certain 
circles, but there are questions surrounding how 
cost eff ective it can be in real-world applications. 
To date, it’s mostly being used in lift trucks, 
off ering lower operating costs, reduced emissions, 
improved reliability, and much faster refueling 
compared with battery charging/swapping.

� e concept is fairly simple; HFCs essentially 
combine hydrogen and oxygen to produce 
electricity, which runs a motor. � e only 
byproducts are heat and water.

� e fuel cells are compact too, taking up 
less space than batteries, giving equipment 
manufacturers more room to play with in machine 
designs. Unlike traditional lead-acid batteries, 
hydrogen fuel cells have no power degradation, 
and refueling takes about three minutes, much 
like an internal combustion engine. 

So what’s the downside? Expense, for one. � e 
cost is higher than more time-tested technologies, 
but experts report that will come down over time 
as adoption increases. Another positive is that 
there is no grid dependency and solar power can 
be harnessed to make hydrogen on site so, in 
concept, it could be a sustainable technology.

Some companies are working diligently to make 
HFC a reality on construction sites. Cummins, 
for example, recently acquired Hydrogenics 
for its fuel cell production capabilities. � eir 
technology is being tested on trucks and rail and 
will be applicable to industrial use at some time 
in the future, Nendick says.

“Hydrogen as a power solution is very 
exciting and there is certainly a future for 
the development of hydrogen fuels cells in 
equipment in the future,” he states. 

“Cummins is investing in long-term hydrogen 
capability. Following the Hydrogenics acquisition 
we have also developed relationships with Loop 
Energy and NPROXX, looking at hydrogen 
storage and transportation as well as production.”

� ere are challenges with this technology, of 
course. Haberland at MAN notes that hydrogen 
is very diffi  cult to store and distribute because 
its atomic structure is very volatile. “Over time 
it dissipates,” he explains. “It requires a very 
complex and expensive storage infrastructure on 
the vehicle itself.”

THE CORADIA ILINT IS AN ARTICULATED RAILCAR 
MANUFACTURED BY ALSTOM, WHICH IS AMONG 
THE FIRST RAILWAY MANUFACTURERS IN THE WORLD 
TO DEVELOP A PASSENGER TRAIN BASED ON 
HYDROGEN FUEL CELL TECHNOLOGY 

CUMMINS RECENTLY COLLABORATED WITH XCMG ON 
A 3.5-TON ELECTRIC EXCAVATOR

STEVE NENDICK, CUMMINS

POWER GENERATION

“� e off -highway applications in which it’s used 
vary greatly, so a single electrifi cation solution 
cannot address the diverse integration and 
application considerations,” Couasnon says.

“Electrifi cation is still new to market 

MAN Engines & Components, notes electric 

says. “And there is considerably lower eff ort in 
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POWER GENERATION

He also adds, “It needs to be stated that this 
technology is only benefi cial if you take the 
electricity to produce the hydrogen out of 
renewable sources. If you use a fossil fuel to do it, 
then it’s not a green technology at all.”

JCB recently announced that it has developed 
what it claims to be the construction industry’s 
fi rst ever working prototype of a hydrogen-
powered excavator.

� e 20 tonne 220X excavator powered by a 
hydrogen fuel cell has been undergoing testing at 
JCB’s quarry proving grounds for more than 12 
months.

JCB Chairman Lord Bamford said, “� e 
development of the fi rst hydrogen fuelled 
excavator is very exciting as we strive towards a 
zero carbon world. 

“In the coming months, JCB will continue to 
develop and refi ne this technology with advanced 
testing of our prototype machine and we will 
continue to be at the forefront of technologies 
designed to build a zero carbon future.”

COST CONSIDERATIONS 
� e cost of power is an important consideration 
– electric power has a higher up-front investment 
cost, and a lower running cost compared to 
diesel. � e cost, capacity and life of batteries is a 
key challenge to their adoption in construction 
but, as the technology advances, the cost will 
come down. 

� e industry is already seeing increasing 
numbers of OEMs adopt electric as the main 
power source for compact equipment, especially 
where the equipment is working in urban 
environments with strict emissions and noise 
regulations. 

For larger equipment, diesel is likely to remain 
the ‘go to’ power source due to its fl exibility in 
enduring longer and harder work periods and 
the ease of re-fueling. However, it shouldn’t 
be forgotten that electric machines off er 
better torque response compared to internal 
combustion engines and hydraulic systems. 

According to Antti Väyrynen, off -highway 
business line director at Danfoss Editron, 
this improves the overall productivity and 
performance of the machine. 

“Since electric machines can operate at a much 
higher peak power for a longer period of time, 
optimisation of the machine’s duty cycle and 
dimensioning can boost operational performance 

some car parks, albeit on a greater scale. 
“Fixed charge towers will be suitable for diverse, 

high-power and high-voltage fl eet charging 
applications,” he adds. “Portable energy storage 
solutions will also be available to support 
non-grid enabled charging and potentially 
provide batteries with a useful second life. 
Making the most of these charging stations will 
require charge management through improved 
connectivity to monitor and coordinate the 
availability of energy, charger proximity, and 
eventually could include self-directed platforms 
that support autonomous machinery.”

� e future of power generation in construction 
looks set to consist of a host of diff erent options 
to meet the industry’s varying needs.   CT

COMPONENTS 
PLAY A ROLE
Improving current hydraulic 
systems by minimising 
losses and reducing battery 
wear consumption
The development of zero-emission vehicles is a top 
priority for The Danfoss Group, says the company.

“At Danfoss Editron, we o� er fully electric and hybrid 
drivetrain systems that have been speci� cally designed 
to operate in harsh conditions across heavy-duty 
applications,” Antti Väyrynen, the company's o� -
highway business line director claims. 

“Meanwhile, Danfoss Power Solutions provides 
mobile hydraulics for various o� -highway markets, 
integrating electronics and hydraulics to achieve 
total machine management. It was also the � rst 
company to introduce load-sensing proportional 
valves into hydraulic machines that could be controlled 
electronically,” he states.

Danfoss aims to improve current hydraulic systems 
by minimising losses and reducing battery wear 
consumption, thereby extending the operating time of 
machines when they are running on battery power.

even further,” he says.
Electric powered equipment also boasts a high 

tolerance to shocks and vibrations that can lead 
to better reliability and an improved experience 
for operators. 

“Benefi ts such as these mean that electric 
machines have a signifi cantly longer lifespan than 
traditional hydraulic alternatives,” Väyrynen says. 
“Our electric motors operate on synchronous 
reluctance assisted permanent magnet technology, 
which provides outstanding effi  ciency in terms 
of low energy consumption and smaller battery 
size over a wide operating area.”

WHERE BATTERIES ARE BEST
Battery technology will play an interesting role in 
how electrifi cation solutions evolve. Due to the 
power requirements in off -highway applications, 
the number of kilowatt hours needed from 
battery technology to sustain operations for a full 
work cycle – combined with the time it takes to 
charge those batteries – makes it challenging for 
off -highway applications to be fully electric for 
the foreseeable future.

“� ere are specifi c market segments that are 
driving off -highway electrifi cation solutions,” 
notes Couasnon from John Deere Power 
Systems. “� is is because they are invested in 
lowering their environmental footprint, using 
more effi  cient power generation methods and 
addressing emissions regulations. � ese include 
materials handling, mining, rail transportation 
and hybrid power generation.”

She adds, “Advancements made to support 
these key electrifi cation-leading markets 
will eventually support the electrifi cation 
development in surface off -road applications.”

Predictions on the future of power generation 
vary from expert to expert, but most believe 
there’s a lot of runway left for diesel engines.

“While the off -highway industry continues 
to grow and adapt, the demands remain the 
same. To that point, a rugged market demands 
a product that can meet customers’ expectations 
in a variety of applications,” Couasnon states. 
“Diesel engines off er the power density that’s 
required to meet the needs of off -highway 
applications in a way that other fuel and energy 
sources can’t currently match.”

Nendick agrees, adding, “For construction site 
managers to adopt electric power, the challenge 
of charging must be resolved. We expect that 
eventually worksites of the future will include 
charge stations, not that dissimilar to those 
fast-charging stations seen at service stations and 

ANTTI VÄYRYNEN, OFF-HIGHWAY 
BUSINESS LINE DIRECTOR AT DANFOSS EDITRON

JCB’S 220X WORKING PROTOTYPE EXCAVATOR 
POWERED BY A HYDROGEN FUEL CELL
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F ew would deny that construction has fallen 
well behind other industries that have 
adopted technology and used it to boost 

their own productivity levels.
Take large-scale manufacturing, where 

production lines are now routinely ‘manned’ by 
robots; they can perform relatively complex tasks 
with ease – and at speeds no human can match.

� e diff erence between manufacturing and 
construction is that the same process is repeated 

time and again in manufacturing, a situation 
that lends itself very well to automation. In 
construction, every project is unique and comes 
with its own never-before-seen challenges.

� at said, it must also be conceded that there is 
an inherent reluctance to change the way things 
are done in construction – and it is becoming 
clear that technology has answers to some of 
the biggest productivity questions found in the 
industry.

Could BIM (building information modelling) 
be the answer? It is a prime example of how, 
without making too big a leap – at least in terms 
of the job site – a host of benefi ts can be gained 

at every stage of a major project.
As the name suggests, building 

information modelling begins with the 
creation of a three-dimensional virtual 
model of a proposed structure.

� is is the fi rst advantage as, when 
it comes to tendering, a BIM model 
demonstrates that a contractor has 
the requisite technological know-how 
to deliver a project in a timely and 
effi  cient manner. In other words, it 
breeds confi dence.

It also shows with great accuracy the 

BIM
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IN BIM WE SEE THE FIRST APPROACH TO MAKE CITIES 
SMARTER AND MORE INNOVATIVE

SOFTWARE
SHOWS THE FUTUREThere is little doubt that the 

post-Covid ‘new normal’ will 
see the rapid growth of digital 
technology in construction 
– with BIM at its very heart, 
MIKE HAYES reports

DOKA SHOWS ITS TECHNOLOGICAL FORM
New solution optimises safety, time, and costs
BIM models are increasingly being used as the basis for formwork planning and, working closely with Autodesk, Doka 
has taken the step of launching its own automated planning product, DokaCAD for Revit.

The BIM model of a planned structure requires a detailed representation of the formwork. Doka has established a 
BIM competence centre, which employs some 50 designers worldwide, working in the � elds of planning, visualisation 
and simulation of formwork solutions.

The plug-in allows automated formwork planning in BIM software, enabling 3D planning using positioning guides 
and providing access to more than 40,000 model solutions.

Doka says its new solution can optimise safety, time and costs, and includes calculations of required materials.

DOKA USED THE SOFTWARE DOKACAD FOR 
REVIT TO MAP THE FORMWORK SOLUTIONS 

FOR THE SOFISTIK OFFICE BUILDING 
PROJECT IN GERMANY

ADVANCED BIM MODELS CAN NOT ONLY OFFER 
A VISUALISATION OF A PROPOSED STRUCTURE, 
BUT CAN ALSO DETAIL REQUIRED MATERIALS AND 
ESTIMATE TOTAL COSTS
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HOW BIM KEPT  
HS2 ON TRACK
Collaboration was key to 
creating design concept
The group developing HS2, a huge rail infrastructure 
project underway in the UK, is committed to applying 
global best practices in design and construction and 
has set strict data and modelling requirements in 
accordance with Level 2 BIM standards, as mandated by 
the UK Government.

As part of the project, a joint-venture partnership 
of Skanska Costain Strabag (SCS) was contracted to 
perform civil works on a 230km stretch of line, between 
London and Birmingham.

The �rst order of business was for the contractors to 
collaborate with designers to create a conceptual design 
for 26km of high-speed railway – including 20km 
of tunnels and several bridges – within a 14-month 
timeframe.

SCS needed interoperable technology to implement a 
collaborative BIM strategy to accommodate the existing 
British railway systems and approximately 6,000 
utility assets, as well as to coordinate a geographically 
dispersed, multidiscipline team.

The group initially created a content plan to de�ne 
the model structure, starting with the asset to be 
added to the model, and then the elements to be 
incorporated. 

The contractors and designers created a library of 
components, which they shared via the cloud-based 
ProjectWise and OpenBuildings Designer solutions 
developed by Bentley Systems. 

Using these products, plus Bentley’s AssetWise 
software, the SCS team established a common data 
environment, which they were able to share with 
other stakeholders, including Network Rail, London 
Underground and Crossrail.

With this data library in one location, the team 
established e�ective work�ows and the custom 
component library ensured all elements were identical 
and enabled certifying consistency and accuracy for 
estimates, planning, constructability, and safety.

The SCS team has estimated that using Bentley’s 
applications to implement this collaborative BIM 
strategy has brought about a reduction in design time 
of 50%, a 75% reduction in resources, a 30% reduction 
in planning time and early error detection, saving up to 
€1.1 million (US$1.3 million).

materials that will be necessary for the build and 
can accurately forecast the total cost, both in 
material terms and manpower.

PRACTICAL APPLICATIONS OF BIM
�e German company TÜV SÜD provides 
integrated services for planning, building and 
operating infrastructure projects. It has been 
offering its clients BIM services for a number of 
years and insists it is now the backbone of any 
serious project.

Tobias Schmidt, the company’s senior 
BIM consultant, says the cost and time of 
construction can now be monitored in real time, 
to ensure that the building is built within the 
planned budget and to a concrete timescale.

He says his company can not only design 
structures using digital technology, but can also 
optimise it and simulate their lifecycle.

Regarding the wider potential of the 
technology, he says, “In BIM we see the first 
approach to make cities smarter and more 
innovative. In former times we needed to 
program simulations towards energy efficiency, 
which costs a lot of money and was very time 
intensive. 

“BIM allows us to understand the design 
effects of a building, or infrastructure. I can say 
that, if you use BIM at the design phase, for 
sure, you will have a much faster project. We 
have seen time savings from a few weeks up to 
two months.”

Another key benefit of using BIM is clash 
detection. A clash occurs when components 
within a built asset are not spatially coordinated 
and conflict with each other; in other words, 
they are found to occupy the same space, or one 
component in some way interferes with another’s 
operation. 

Clashes detected within the virtual BIM design 
can be simply resolved, without the need to 
hold up construction, waste valuable resources 
or incur the expense of purchasing replacement 
components or materials.

Of course, clashes should not occur in modern 
construction. However, as a project moves 
from architectural design, through structural, 
environmental, mechanical and electrical 
engineering, to the construction itself, there are 

>

BIM

many opportunities for errors to creep in.
�ese opportunities can be drastically 

reduced when all stakeholders are working 
on and viewing the same structure – as a 3D 
visualisation – at the same time.

UK-based company NBS provides cloud-
based systems that enable architects, engineers 
and designers to reduce the risk of unfortunate 
clashes within built structures.

�e company says, “In a Level 2 BIM process, 
a range of federated models are produced and 
coordinated data drops used to inform a master 
model. BIM modelling software and BIM 
integration tools allow designers to check for 
clashes in their own models and when models 
are combined.”

NBS continues, “Clash detection software is 
becoming increasingly sophisticated, allowing 
the user to check for clashes within specific 
subsets (structural elements against walls, for 
example) and for these to be flagged on screen.”

IMPACT OF COVID-19
Autodesk is one of the world’s leading 
proponents of BIM technology and recently 
launched a European data centre to support the 
increasing popularity of its services – especially 
its new BIM 360 Design software. According to 
the company this is now used in more than 150 
countries and on some 40,000 projects. 

In fact, Autodesk says subscribers to the system 
have doubled in Europe in the first quarter of 
this year, and leapt up by around 350% globally 
since working conditions shifted from the office 
to home, due to the spread of Covid-19.

BIM 360 Design uses the cloud to allow 
collaboration between disparate project teams – 
across architecture, engineering and construction 
disciplines.

Alex Mortiboys, head of BIM at Dutch 
architecture firm Office 

of Metropolitan 
Architecture, says, 

“We are always 
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PERSPECTIVE VIEW OF RUISLIP PORTAL AND HEAD 
HOUSE ON HS2’S SOUTHERN SECTION

TÜV SÜD SAYS ITS SERVICES HELP TO SUPPORT THE 
WHOLE LIFECYCLE OF THE BUILT ENVIRONMENT

BRIGHT COLOURS WITHIN A BIM 
REPRESENTATION HELP 
DESIGNERS IDENTIFY 
POTENTIAL 
CLASHES
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BIM

looking to drive effi  ciency in our design process, 
so we have put cloud-based collaboration at the 
core of our practice.”

In basic terms, current users of Autodesk’s 
Revit 3D design software can now use BIM 360 
Design to eff ectively manage permissions for all 
stakeholders in a project, making it much easier 
– and more secure – to share fi les across diff erent 
disciplines and between diff erent organisations, 
wherever in the world they are working. 

COMPLEX PROJECTS
Nicolas Mangon, vice president of Autodesk’s 
AEC business strategy and marketing, says the 
exponential growth in BIM 360 Design users 
over the past two years is an acknowledgment of 
the, “increasing complexity of projects and the 
teams working on them.”

He adds, “In these unprecedented times, 
there’s a greater need for project continuity 
and fl exibility of teams to stay on track from 
wherever and whenever they must work.”  

Topcon Positioning Group is a global 

producing well-coordinated, buildable models 
cannot be argued with. However, he cautions 
that the industry needs to be aware that, 
“delivering that value through the construction 
phase and into asset ownership and maintenance 
still represents a challenge.”

He adds, “Within the delivery space, BIM has 
yet to realise its full potential. � is is evident 
from the enormous strides being made to bring 
technology to the construction site to drive 
use of the BIM data and spatial information. 
Ensuring that construction data is easily 
accessible to all and that it remains accurate and 
current is certainly an area that Topcon is heavily 
focused on. 

“� is ranges from helping companies embrace 
autonomous or assisted construction machines, 
to off ering solutions that provide a near real-
time, as-built model as construction takes place 
– factors that are essential in helping to get the 
full BIM vision onto the construction site.”

Last year, Topcon released the GTL-1000 
scanning robotic workstation, which Box says is 
the kind of tool that can give companies more 
confi dence on their BIM journey. 

Box comments that the workstation, “puts 
everyday as-built verifi cation into the hands of 
the site engineer.” He adds that without this 
continual verifi cation of the installed geometry, 
“the value of the 3D model diminishes 
throughout the project, making it almost 
impossible to deliver an accurate Building 
Information Model to the client.”  CT

4D MODELLING FOR SOCIAL DISTANCING
Technology puts 'virtual bubbles' around personnel 
UK-based contractor Balfour Beatty is using 4D modelling technology to ensure the health and safety of sta�  working 
on Junction 3 of the M4 motorway in England.

In simple terms, the models (including a time/scheduling – hence 4D – element) incorporate people with their own 
2m-radius ‘virtual bubbles’ around them; this allows the team to plan socially distanced operations. 

When the software highlights a task that requires workers to be in close proximity, the team is given advance 
warning, allowing them to devise alternative methods of completing the job.

A DESIGN COLLABORATION MODEL CREATED FROM DATA 
INPUT TO AUTODESK’S BIM 360 DESIGN SOFTWARE

IN THESE 
UNPRECEDENTED TIMES, 
THERE’S A GREATER NEED 
FOR PROJECT CONTINUITY 
AND FLEXIBILITY OF 
TEAMS TO STAY ON 
TRACK FROM WHEREVER 
AND WHENEVER THEY 
MUST WORK

construction technology leader, specialising in 
geospatial solutions through both software and 
precision measurement hardware.

� e company’s business development manager 
for vertical construction, Adam Box, says 
that while there is still some way to go for the 
technology to propagate the whole delivery 
cycle of a construction project, “a number of 
BIM’s key principles are now seen as ‘business 
as usual’.”

He says the value BIM has brought to 

TOPCON SAYS SCANNING EQUIPMENT, SUCH AS ITS 
GTL-1000, CAN VERIFY THE INSTALLED GEOMETRY, 
INCREASING CLIENT CONFIDENCE IN BIM

WORKERS ON SITE EXAMINE THE COMPONENTS OF A 
CONSTRUCTION PROJECT USING AUTODESK SOFTWARE
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T he topic of construction technology is 
so large, encompasses so many diff erent 
areas such as BIM, electric and hybrid 

power, drones, automation and remote control 
that it can be diffi  cult to know where to start. 
� is is why it can be good to get back to basics 
and reiterate the importance that those in the 
industry embrace it. 

On the subject of technology in the 
construction industry Scott Crozier, vice 
president, Trimble Civil Engineering and 
Construction, states that, “If you're not using 
technology in fi ve years, you're not going to be 
able to be competitive.”

Crozier accepts that in the beginning 
it was the larger contractors that 
were the ‘innovators’ and adopted 
construction technology, but says 
that the tide is now beginning to turn 
and increasing amounts of smaller 
contractors are embracing it. “We see 
a big gap at the smaller contractor 
level, between those that don't believe 
in it and those that realise they are not 
going to be in business if they don't 
invest in it.”

New technology does require 
investment – both fi nancially and 
emotionally. For any business, 
changing the way that it operates, and 

has operated for years, or even decades, requires 
a degree of courage. However, if construction 
technology is implemented properly than it can 
save businesses both time and money. 

Of course, there are some companies in 
construction that have adopted this technology 
for some time. 

In terms of ‘advanced’ geographical regions 
Crozier picks out Australia, parts of the US, and 
Norway and Sweden as having a high degree 
of these companies and says that these fi rms 
have seen an increase in effi  ciency and are now 
looking for what the next gains are.

“� ose that have been using digital 
construction tools for a period of time, now 
they're onto data-driven and analytics to help 
them help fi nd additional effi  ciencies. You need 

INDUSTRY INTERVIEW
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THERE'S NO DOUBT THAT 
IT'S THE FRAGMENTATION 
OF THE INDUSTRY 
THAT IS DRIVING THE 
INEFFICIENCIES

A BRAINAutomation, remote control 
and arti� cial intelligence 

are here now in construction 
but, explains SCOTT 

CROZIER, vice president, 
Trimble Civil Engineering 
and Construction to ANDY 

BROWN, we are only 
at the start of the journey 

GIVING CONSTRUCTION 
MACHINERY

NEW TECHNOLOGY 
IS INFLUENCING 
CONSTRUCTION 
IN ALL KINDS OF 
WAYS, SUCH 
AS REMOTE 
OPERATION AND 
AUTOMATION 

TRIMBLE’S SCOTT CROZIER 
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those digital tools to be able to get the data. 
Now they're running analysis on that data to 
find out areas where they could improve, help 
their future estimates and look for efficiencies to 
be gained in certain tasks and coordination of 
tasks that they're working on.”

DATA STANDARDISATION 
One of the biggest issues for the adoption 
of technology in the industry is, regarding 
telematics, just how much data there is out 
there and – because it is produced by different 
technology companies and OEMs – how 
it doesn’t all speak to each other, it isn’t all 
compatible. Step forward ISO 15143. 

�is is an International Organization for 
Standardization (ISO) committee with the aim 
of standardising digital construction data. It is, 
concedes Crozier, absolutely vital. 

“It's a really important topic. Trimble does 
have its own proprietary protocol just like other 
digital technology providers for construction. 
�e only way to succeed is going to be having a 
consistent data set, or at least an interoperable 
data set.”

Trimble is one of the companies working with 
the committee to produce a standard for digital 
construction in different tiers, starting with the 
basics of digital construction and then looking 
at connecting data file formats on a site, before 
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eventually looking at the data required for 
automation. 

Crozier is passionate about the importance 
of this saying, “�ere's no doubt that it's the 
fragmentation of the industry that is driving 
the inefficiencies. Creating a collaborative, 
standardised environment is where significant 
efficiencies are going to come from.”

As mentioned at the start of this article, 
construction technology is such a broad sector. 
With this in mind, is there one aspect of it 
that Crozier can highlight as being especially 
exciting? �e answer is tied into artificial 
intelligence and Trimble’s WorksOS, which was 
launched at the Conexpo show. 

�e new launch is all about bring data 
together, something that Crozier says is key 
to the development of machine intelligence. 
Automation is available now, but the level of 
machine intelligence will increase from set 
parameters if the machines on a construction 
site have access to more data. 

INTELLIGENCE IS KEY
“A robotic machine by itself is just a robot. It 
needs the intelligence to actually perform the 
task effectively,” he says. 
   “Let's start to give intelligence on a workflow 
and then that intelligence is the first step to 
being able to enable autonomous construction. 
�ere's a whole lot of things required to create 
robotic machines, but the intelligence is the key 
part, creating a machine that can stop when 
it sees something, can do the task it is told 
to do. �at's all possible. It's giving the right 
information to a machine so it acts efficiently 
and effectively, that is the key.

“WorksOS will be the brain of a construction 
site. �e aggregation of all this data coupled 
with artificial intelligence and machine learning 
algorithms really start to step us towards 
enabling autonomy. 

“�e robot is not what's holding us back at 
the moment, it's the ability to provide real time 
intelligence.”  CT

INDUSTRY INTERVIEW

AUTOMATION IS AVAILABLE NOW, BUT THE LEVEL OF MACHINE 
INTELLIGENCE WILL INCREASE FROM SET PARAMETERS IF THE 
MACHINES ON A SITE HAVE ACCESS TO MORE DATA
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