
BIM: Building a virtual twin

Implenia is a BIM pioneer: with its own competence centre, 
the Group is actively shaping the construction industry’s 
digital future. BIM is used to create a digital twin of a 
building or structure. Each construction element, with all 
of its individual properties, is included as a data object in 
a central, multi-dimensional model. As well as the physical 
elements, this virtual twin includes planned timings and 
costs, as well as information about the location and other 
data. All the different specialists involved in the project can 
access the model so every process in the entire life cycle of 
a project – from planning to production to management 
of the finished building – can be designed, simulated and 
optimised, while any problems can be identified early on.









The drone is being navigated by Mariel 
Rivero Dapena, who works as a BIM  
developer in Implenia’s civil engineering  
department. She focuses mainly on 
research and development: “My main jobs 
include testing and customising software, 
as well as advising the operational units 
on what software might work best for 
them, and how much it will cost.” She also 
delivers presentations and training, and 
helps the units with drone flights, terrain 
modelling and mapping. Her job also 
includes developing and producing digital 
models for construction planning and 
execution. 

A circuitous route to a dream job
Mariel Rivero Dapena has only been at 
Implenia a few months. Born in Venezuela, 
she studied civil engineering there and 
set up a construction company with her 
cousin. In 2015, the economic and political 
situation prompted the 34-year-old to 
leave her homeland, have her degree 
recognised in Spain and start on a new 
course. Her grandfather fled Franco’s Spain 
in the 1950s to settle in Venezuela; the “Law 
of Historical Memory” meant that she, as 
his granddaughter, could claim Spanish 
citizenship. 

But Spain was only ever a staging post for 
Mariel Rivero Dapena. “I had a clear goal. 
I absolutely wanted to go to Germany be-
cause of its modern construction industry.” 
In 2016, her dream became reality, and 
after a few detours – including making 
ends meet as a cleaner and then as a con-
struction manager’s assistant – she signed 
on with Implenia in mid-2018. “The job I 
saw advertised could have been designed 
especially for me, because digitalisation 

“Digitalisation in civil engineering is my hobby-horse” 

Building Information Modelling (BIM) is used 
to make digital models of buildings and other 
structures. This reduces project risks and costs, 
optimises timetables and results in better quality  
planning and execution. As one of Implenia’s 
BIM developers, Mariel Rivero Dapena,  
Venezuelan by birth, is helping establish BIM 
in civil engineering. 

Buzzing quietly, the drone rises vertically 
into the blue sky, and briefly hovers over 
the Rhine. It appears almost curious as 
it circles the Mülheimer Bridge, which 
connects the Mülheim and Riehl districts 
of Cologne. With camera attached, this 
unmanned flying robot has been sent 
aloft to take high-resolution aerial images 
from every conceivable angle. The data it 
delivers will help Implenia as it completely 
refurbishes the old suspension bridge. 

“Working at Implenia, I have 
the opportunity to learn new 
things every day, and to make 
a real difference.”

Mariel Rivero Dapena, BIM Developer



in the construction is my hobby-horse. 
My work is incredibly multifaceted and 
varied,” says the ambitious civil engineer.

A successful start
She feels very well taken care of and 
completely at home at Implenia: “I get 
the chance to learn new things every day 
and at the same time to make a difference. 
And I have access to lots of opportunities 
for professional development. Besides 
specialist training, I have already done a 
private language course and fire assistant 
training.” She also emphasises the very 
special sense of togetherness at Implenia: 
“The team spirit is simply unique, in the 
office and on site.” Recently she even 
started singing with the BimPlenia Band, 
which spontaneously formed to provide 
entertainment at a company Christmas 
party and other events.

Virtual 3D model of the Mülheimer Bridge
After the job on the Rhine, Mariel Rivero 
Dapena returns to the office to evaluate 
and process the data collected by the 
drone. She then uses this to help create 
a 3D model of the Mülheimer Bridge. 
People at Implenia will subsequently be 
able to access the model and get a realistic 

Interested in an exciting job? 

Implenia offers a wide variety of job profiles 
in many different areas. Visit our job portal, 
or contact our HR Department directly to 
find something suitable for you.

www.implenia.com/en/career.html 

“I’m sure that BIM will soon  
be completely integrated into 
civil engineering projects.”

Mariel Rivero Dapena, BIM Developer

impression of the structure by taking a 
virtual tour. 

One of the main tasks is to create a digital 
catalogue of individual building elements, 
which can also be used for future BIM 
projects. This is particularly important 
because the method is only in its infancy 
within civil engineering, as Mariel Rivero 
Dapena explains: “BIM is now used quite 
often in building construction, but in civil 
engineering in Germany we are starting 
more or less from scratch. The simple  
fact is that the demands are very different 
for bridges.”

Mariel Rivero Dapena’s work is helping 
to advance the cause of BIM in her field: 
“I’m sure that BIM is not just a promising 
option, but will soon be completely inte-
grated into civil engineering projects.”







Total renovation of  
the Mülheimer Bridge

The Mülheimer Bridge in Cologne, which was rebuilt after 
the Second World War, links Mülheim on the right bank of 
the Rhine, with Riehl on the left. The four-lane suspension 
bridge, which also carries the local railway line, is a key 
transport link, but it has been in poor condition for some 
time now. The bridge is now being totally repaired and 
renovated by Implenia on behalf of the city authorities at a 
cost of around EUR 137 million. Two of the four individual 
structures that make up the bridge are being torn down 
and rebuilt; the others are being repaired and reinforced. 
The work also includes resurfacing the road and walkways, 
constructing new drainage facilities and replacing the sus-
pension cables. The project should be completed in 2022, 
leaving the bridge shining bright once again. 







Drill and blast tunnelling

Most tunnels are made using a tunnel boring machine 
(TBM) or an excavator, or with explosives. TBMs are usually 
used when tunnelling through hard, solid rock. If the 
rock is too soft, however, such machines can get stuck, so 
tunnellers turn to explosives – the drill-and-blast method. 
Up to 1500 kilograms of emulsion explosive are used for 
each blast. A blasting cycle starts with drilling the holes, 
then filling these with explosives, then the clean-up and 
the removal of the blast debris. The whole cycle takes 
about 17 hours. Each blast at the Johannelund project  
takes the rock face back between five and six metres.  
The success of a blast depends on the precise arrangement 
of the blast holes and the exact sequencing of the individual  
explosions: each explosion reduces the integrity of the 
surrounding rock for the next one, thus maximising the 
overall impact.







“Each blast is different”

Emil Parnestam is an explosives expert  
helping to create the Johannelund Tunnel  
in Stockholm. He is fascinated by this  
unusual work every day anew.

Emil Parnestam starts off with an admis-
sion: “At the beginning, I just loved the 
kick of the explosion.” But it’s very differ-
ent now, says the 29-year-old: “Today, I am 
only happy when I see the results after the 
detonation and know that everything has 
gone as it should.”

Parnestam was born in Stockholm in 1989. 
From early on, he was only ever interested 
in a career in construction. He had a go 

at being a painter and a carpenter, but 
when a friend told him about the training 
to become an explosives expert, he knew 
that he had found his calling. His first 
tunnelling project was on an underground 
section of the Norra Länken highway in 
Stockholm. Later on, he worked on the 
Citybanan, a railway tunnel beneath the 
centre of the Swedish capital. Since August 
2016 he has been helping to build the 
Johannelund Tunnel in Stockholm.

Each blast is a new challenge
But what is it that Parnestam likes most 
about being an explosives expert? “Every 
day brings new challenges. The rock struc-
ture can change after each blast, so you 
always have to respond to new situations,” 
he explains. A particular challenge, he con-
tinues, is tunnel-making beneath streets 
and houses in densely populated areas –  
a situation that places additional responsi-
bility on the explosives expert: “Vibrations 
on the surface aren’t allowed to exceed a 
certain threshold, so we have to calculate 
very precisely how much explosive to use”. 
Experience is also very important, he says. 
After a detonation, for example, he will feel 
the rock with his hands: “Thanks to a lot of 
practice and experience, I can get an initial 
impression of whether boulders could break 
off and endanger workers”.

Tailoring the blast 
Sometimes, several explosions can be car - 
ried out using the same or a similar blue - 
print. Usually, however, the situation has 
to be evaluated anew each time. An expe-
rienced explosives expert can influence 
the process in a variety of ways – e.g. by 
varying the number and size of the holes 
that are drilled into the rock and filled with 

“I am only happy when I see 
the results after the detonation 
and know that everything has 
gone as it should.”

Emil Parnestam, explosives expert



Parnestam’s rather unconventional job is 
a talking point among his friends, but they 
have got used to it. It did take some effort 
to persuade his girlfriend not to worry 
about him: “I actually took her into the 
tunnel one time to show her around. She 
saw how carefully we prepared everything 
and saw that we would never expose 
ourselves to unnecessary risk. That set her 
mind at rest,” says Parnestam with a grin.

explosive. Ultimately it also depends on 
how much explosive is used and the se- 
quencing of the detonations. “A good blast 
leaves the site easier to clear up afterwards. 
I always try to make life easier for the 
guys who come in and take away the blast 
mater ial after I’ve finished,” Parnestam 
explains.

Shift work offers a lot of freedom
Another thing that Parnestam likes about 
his job, in addition to the variety it offers, 
is the “Stockholm week”, which is the name 
the workers give to their shift pattern. The 
tunnellers work on Wednesday, Thursday 
and Friday, but then have Saturday and 
Sunday off before working in the tunnel 
again on Monday, Tuesday and Wednesday. 
They then have a whole week off before the 
next shift begins. “I live in Stockholm, so I 
can be at home over the free weekend and 
spend a lot of time with my girlfriend and 
two children,” says the proud young family 
man. The fact that an on-shift day lasts 
from 7 a.m. to 10 p.m. is fine by him. “We’re 
really focussed on the job, and the mood 
within the Implenia team is good. And we 
go above ground during our breaks.”

“If I do a good blast, it’s easier 
to take away the blast material 
afterwards, which also makes it 
easier for the shift that comes 
in after me.”

Emil Parnestam, explosives expert

Interested in an exciting job? 

Implenia offers a wide variety of job profiles 
in many different areas. Visit our job portal 
or contact our HR Department directly to find 
something suitable for you.

www.implenia.com/en/career.html









Johannelund Tunnel

The “Förbifart Stockholm” bypass is creating a new north-
south link on the edge of the Swedish capital. The Swedish 
Transport Administration (Trafikverket) commissioned  
Implenia to build the Johannelund Tunnel section of the 
road. The two three-lane main shafts are 7.2 km long in 
total. Besides the tunnel, the contract includes four single- 
lane entry and exit ramps, four access tunnels, several 
cross-shafts as well as electricity and ventilation installa-
tions. The contract is worth CHF 235 million.



Challenges for professional divers

Weather: Damien Brunelli has experienced waves of up 
to 1.5 m when the wind gets up on Lake Geneva. Once 
he’s under water, the waves don’t really matter anymore, 
but the weather can make it harder to reach the dive site. 
Unforeseen hazards: The biggest risk is a poorly sealed 
or broken vent, which could suck a diver in and leave them 
stuck in a passage. Currents: Divers can be exposed to 
strong currents, especially when working under water in 
rivers. If this is the case, Implenia uses protective shields 
developed by the company itself. With their dense mesh 
screens, these steel structures create a calmer zone behind 
which the divers can do their work.









“Everything that our construction workers do on land,  
I do under water.” 

Damien Brunelli is a professional diver at  
Implenia. Yes, you read that correctly.  
In western Switzerland, Implenia employs  
a small, highly skilled diving team to carry 
out construction work in rivers and lakes, and 
sometimes in water treatment plants. 25-year-
old Damien Brunelli and his colleagues are 
ready for anything. 

“I need the buzz,” says Damien Brunelli 
with a smile. A heating engineer by train-
ing, he decided that riding a motorcycle in 
his spare time wasn’t exciting enough. He 
was working as a welder in 2015 when he 
heard about the chance to do some weld-
ing under water. That was when he decided 
he wanted to become a professional diver. 
No sooner said than done – he quickly 
completed his training at the “Institut 
National de la Plongée Professionnelle” 
(INPP) in Marseilles. This involved three 
months of learning theory combined with 
daily dives. In 2016, with the certificate in 

his pocket, he joined Implenia in French- 
speaking Switzerland on a temporary 
contract. It wasn’t long before he was 
given a permanent post. Damien Brunelli 
is part of a 20-person team that works 
on hydraulic projects on land and under 
water. The team includes two other divers 
(Emilien Gete and Jean-Baptiste Houot), a 
diving foreman (Thierry Aillain), a diving 
construction manager (Jean-Philippe 
Rauch) and the Sector Head (Alain Berrut). 

Pressurised diving suit
Today’s job is an unusual one at a water 
treatment plant in Satigny, Canton Geneva. 
“Good visibility” is a relative term under 
the water. But this doesn’t deter our 
divers. “Sometimes conditions might 
make diving seem less than desirable, but 
as soon as your helmet goes below the 
surface, the joy of diving comes back and 
you just concentrate completely on the 
task at hand,” says Damien Brunelli. After 
planning the manoeuvre precisely, and 
meticulously arranging his professional 
diving equipment, he enters the water. For 
jobs like this, which are rarer than dives 
in clearer lake or river water, his diving 
suit is completely pressurised to prevent 
anything from penetrating. Once below 
the surface, Damien Brunelli makes light 
of the limited visibility and the difficulty of 
working in gloves, successfully replacing a 
defective air pressure valve. Thanks to his 
efforts, the customer no longer faces the 
expensive job of emptying and cleaning 
the treatment tank. 

One for all, and all for one
When people dive for fun, they usually do 
it at least in a pair with a dive buddy, but 
Implenia’s divers work alone under water. 

“Systematic use of appropriate 
machines and methods, solid 
training and annual medical 
checks mean that we divers 
don’t take any more risks than 
our construction colleagues  
on land.”

Damien Brunelli, professional diver



Three hours maximum
Repairing a valve in a treatment tank is 
one thing; laying an eight kilometre long 
pipe with a diameter of 1.8 m at a depth of 
up to 55 m in Lake Geneva is quite another. 
But that’s the next job on the list. The pipe 
will extract lake water that will be used to  
cool nearby buildings. As it’s only 4 degrees 
Celsius down at the work site, the divers 
have to prepare carefully. “We’re well 
equipped against the cold and have several 
layers of insulating clothes beneath the 
suit itself,” says Damien Brunelli. Such deep 
dives are physically and mentally exhaust-
ing, so dive times are limited to three hours 
in every 24, including decompression 
stops. After three hours, the next diver 
takes his turn to continue the underwater 
work. In addition to laying the pipes, this 
includes welding, flame cutting, formwork 
installation, reinforcement and concreting. 
“In fact, we’re doing all the building and 
civil engineering work you might do on 
land; but we’re doing it under water,” says 
Damien Brunelli. “It’s just that not many 
people know about it. Operating under 
water certainly makes the work more 
exciting and varied.” 

You might think this would be less safe, 
but you would be wrong! “I’m in constant 
telephone and camera contact with my two 
colleagues on the pier via what we call the 
‘waterpipe’. That keeps things safe,” Dami-
en Brunelli explains. Air and electric power 
for lighting is also delivered down the pipe. 
The diver also has an air tank on his back 
in case there’s a problem with the pipe 
supply. All three divers are present for every 
dive. While today’s dive manager, Thierry 
Aillain, keeps a constant eye on the pipe 
supply and dive times, the back-up diver for 
this job, Jean-Baptiste Houot, is ready at all 
times in full gear to dive down to Damien 
Brunelli if there are any problems. 

Interested in an exciting job?

Implenia offers a wide variety of job profiles 
in many different areas. Visit our job portal, 
or contact our HR Department directly to 
find something suitable for you. Our diving 
team would of course welcome female 
members, too.

www.implenia.com/en/career.html 

“I very much like working for 
Implenia. The company is well 
set up, it’s in a good position 
to handle large and interesting 
construction projects, and it 
has highly professional diving 
equipment.”

Damien Brunelli, professional diver









What do divers do when they’re  
not diving?

After all, a working day lasts about eight hours, and divers 
can dive for no longer than three. If the divers aren’t diving 
or monitoring a colleague’s dive, they do construction 
work on land or on the pontoons. We can always rely on 
our divers to do the job on Implenia’s construction sites – 
whether they’re below the waves or on dry land.




