
 43 42

ADVERTISEMENT   FEATURE

Our first
concern in
design was
passenger
comfort. 

Hervé Mazzoni, Senior 
Transport Expert, SYSTRA

I
n June 2019, the UK became one of the 
first nations in the world to introduce a 
legally binding commitment to achieving 
net zero carbon emissions by 2050.

The pledge came in response to mounting 
public concern over the environmental 
impact of climate change, and a rapid rise in 
the number of local, regional and national 
governments to declare a state of ‘climate 
emergency’.

But while determined efforts are made 
to increase our energy efficiency and to 
cut global emissions of greenhouse gases, 
there is also recognition that the critical 
infrastructure on which we rely must be 
designed to adapt to changing climatic 
conditions, a wider range of temperatures, 
and the increased risk of extreme weather 
events.

As a world leader in delivering transport 
infrastructure, global consulting and 
engineering company SYSTRA is on the 
front line of developing new concepts and 
delivering new solutions to futureproof mass 
transit systems for the effects of climate 
change. SYSTRA has joined the engineering 

climate change charter Charte de l’ingénierie 
pour le climat to demonstate its commitment 
to this issue.

Be it extreme heat or extreme cold, 
SYSTRA possesses an impressive portfolio 
of projects that demonstrate how these 
challenges can be met with little or no 
reduction to the mobility of passengers.

For hot climates, SYSTRA acted as project 
manager and had a design advisory role for 
both the Dubai Tram in the United Arab 
Emirates (commissioned in 2014) and the 
Ouargla Tram in Algeria (2018).

Senior Transport Expert Hervé Mazzoni 
explains: “Ouargla is a very hot city in the 
middle of the Sahara Desert. The main issue 
we had to tackle was temperature - the 
ambient air could be up to 55C, and then 
much higher in equipment cabinets.

“The temperature did not just act on the 
equipment, however, but also the stations 
and rolling stock, so our first concern in 
design was passenger comfort.”

Utilising its experience of working on 
other Saharan light rail projects in Algiers, 
Casablanca and Rabat, SYSTRA designed 

bespoke infrastructure solutions including 
air-conditioned equipment cabinets and 
substations, and special vacuum devices to 
prevent sand from accumulating in track 
switches. 

Fully air-conditioned rolling stock was 
specified, as were fully enclosed stabling 
yards. And all 16 stations on the 9.6km (six-
mile) tramline were designed to incorporate 
traditional Arabic ‘Mashrabiya’ architectural 
elements to provide added protection from 
the hot desert sun. 

Mazzoni says: “Another major challenge 
we had was sand, which gets into absolutely 
everything and will quickly silt up if allowed 
to accumulate. The sand in combination with 
salt water corrodes the metal parts, with 
aluminium particularly sensitive to this. 

“To overcome these problems, we 
developed a unique solution to suck sand 
away from track switch blades with a device 
similar to a vacuum cleaner. We also used 
a lot of cast iron for the illumination poles, 
which is quite unusual.”

More than 3,500 miles to the east, SYSTRA 
had faced similar weather conditions when 

designing the 9.5km (5.9-mile) Dubai 
Tram.

To cope with the extreme heat, all 
11 stations were designed to be fully 
enclosed with air-conditioning and 
platform screen doors. 

Sub-stations and equipment rooms 
were built underground and designed 
to use cooling from station air-
conditioning, while power boxes were 
protected using layers of polystyrene 
and thermally insulated in cast iron.

Rolling stock was also designed to 
achieve a maximum saloon temperature 
of 25C.

Mazzoni adds: “With the rolling stock, we 
went even further to reduce temperatures 
by protecting roof-mounted equipment 
with a thin layer of metal to deflect the heat 
of the sun. We also put some equipment 
that is normally out in the open within 
small closed cabinets, to increase protection 
against dust, water and humidity, and 
adapted the air-conditioning filters so they 
are more efficient against dust.” 

The APS ground-level power supply used 
by Dubai Tram also presented SYSTRA’s 
design teams with a unique challenge - 
to prevent sand from creating a barrier 
between the trams’ collection shoes and the 
power supply. This was eventually solved by 
fitting the trams with heavy duty brushes to 
keep the contact strips clear of sand. 

At the other end of the temperature scale, 
SYSTRA is currently the technical design 
advisor for Quebec’s new 23km (14.3-mile) 
tramway project, which is currently planned 
to open in 2026.

Not only do the reference temperatures 
for the project range from -40C to +50C, 
a climate change factor must also be 
considered in the design to allow for an 
anticipated annual rise of 36% in snowfall 
and of 19% in rainfall. 

use glycol or hot air blowers, heated hopper 
outlets to prevent ice formation in tunnels, 
reinforced concrete platforms, heated 
overhead contact lines (OCL), and oversizing 
pavements to allow the storage of cleared 
snow.

The second strategy is to develop specific 
care and maintenance rules that will need to 
be strictly followed by the system operator 
- including the use of specialised machines 
to clear the permanent way of snowfall, to 
de-ice the rail grooves, and the running of 
non-revenue services at night to prevent ice 
formation on the OCL.

“We will be recommending a number 
of measures based on wider experience 
from other cities where it snows a lot, such 
as Helsinki and Bucharest. Using that 
experience, we know you need practical 
measures to prevent snow accumulation, 
like bogie covers above the wheels, and also 
maintenance processes such as using vehicles 
to break ice in rail grooves and on contact 
wires.”

To further ensure passenger comfort, 
studies are currently ongoing to establish the 
feasibility of providing heated platforms and 
covered stabling yards, where trains can be 
pre-heated before they enter service in the 
morning.

In addition to providing climate change-
ready infrastructure, SYSTRA is also an 
expert in the design and construction of more 
sustainable infrastructure that is not only 
increasingly energy-efficient, but also more 
frugal with other resources such as water. 

An example of this is Line T6 on the Lyon 
tramway in France, where SYSTRA headed 
a project management consortium on the 
6.7km (4.2-mile) line that began operating 
in 2019. 

A solution was deployed to cut down on 
urban materials by reusing public lighting 
and recycling original kerbs on roadways. 

70% of the line (some 134,000m2) has also 
been built on a permeable surface that allows 
grass to grow between tracks and rainwater 
to infiltrate the ground (and replenish stocks 
of groundwater). 

Infiltration trenches were also dug along 
the length of T6 and filled with pebbles or 
other porous materials, to enable the water to 
reach the ground naturally without the need 
to pass through sewer networks. 

Not only does this provide a more 
aesthetically pleasing environment, it also 
helps to avoid saturation of the sewer system 
and the risk of flooding in the case of heavy 
rainfall.

“We can do much better with a tramway 
than the road it replaces,” says Mazzoni. 

“Instead of being a watertight continuous 
slab, we have designed a ladder-type system 
to allow rainwater to flow through and 
included a layer of earth to grow grass.

“It is beautiful and brings lots of benefits 
compared to continuous slab that would 
percolate water direct to the sewers, and 
removes the need to artificially irrigate the 
greenway by using the natural water cycle.” ■

Preparing for climate change

A tram calls at Dubai Marina tram stop in Dubai. Project 
managed by SYSTRA, the 5.9-mile Dubai Tram is the 

first tramway in the world to use a ground-based 
power supply system throughout its length. SYSTRA. 

As city planners begin to rethink the resilience of key transport infrastructure against 
the threat of changing climates, SYSTRA demonstrates how light rail systems can be 
designed to operate in even the most extreme of weather conditions 

Up to 70% of Lyon’s T6 tramway incorporates a grassed permanent way that allows water to 
be absorbed directly into the soil, rather than running off into the sewer network. SYSTRA. 

With the project’s objectives being to 
guarantee the operation of the tram in local 
winter conditions and to ensure the comfort 
and safety of passengers, SYSTRA’s design 
teams are currently examining all possible 
solutions to eliminate or mitigate these 
extreme conditions.

Mazzoni says: “Quebec is the absolute 
opposite to Dubai and Ouargla. The main 
risk is the formation of snow and ice, 
which could make the installations non-
operational or unsafe during the so-called 
‘winter’ period, which can last for up to five 
months.

“We’re still trying to anticipate the effect 
of snow and the huge temperature span on 
the tram system, and to identify the natural 
phenomena that could affect its maintenance 
and operation.”

He adds: “People sometimes forget that 
Quebec City had a tramway from 1897-1948, 
but I think people back then probably just 
accepted that there would be times when 
it was out of service. That is not really an 
option that we can look at today.”

The first strategy that SYSTRA is 
developing in Quebec is adapting the design 
of the system to enable it to run in extreme 
conditions. Measures could include the 
provision of reinforced heated switches that 
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