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Gaussin’s ATT self-propelled terminal 
trailer – a totally new concept
Alex Goussiatiner, Senior Container Terminal and Transportation Specialist, Modern Port Technologies Inc., Vancouver, Canada

Introduction
Terminal tractor-trailers (TT) are among the commonest types of 
equipment found at container terminals. The history of tractor-
trailers began at the inception of containerization, when road trucks 
were modified to better suit conditions at container terminals. TT 
engines were modified for additional stresses to support ‘stop and go’ 
type operations, a shorter wheel base and increased steering angles 
made them more manoeuvrable and capable for precise trailer 
spotting, and ‘open corner’ trailer design allowed access to install or 
remove twist locks while a container was still on the trailer.

The concepts for tractor-trailers and road trucks, however, are 
the same: 

•  The vehicle comprises prime mover (tractor) and towing trailer

•  The vehicle is powered by a high-speed diesel motor and a 
gearbox selected for the speed and torque required

The Automotive terminal-trailer (ATT), introduced by Gaussin, 
SA (France), breaks from both of these principles:

The ATT is self-propelled and equipped with a power pack, 
mounted under the trailer frame. A lightweight cabin is mounted 
directly on the front axle, while the vehicle requires only two 
axles. Length of the trailer is 45’ and maximum load is 60t.

The ATT doesn’t have a high-speed motor and a gearbox, 
instead it has a hydraulic engine which draws power from the 
diesel engine. The diesel engine itself starts and stops using newly 
developed hydraulic technology, called HERO. 

Furthermore, the ATT is also the latest generation in hydraulic 
vehicles with fully integrating hydraulic technology. In this 
configuration, the ‘full’ hydraulic system replaces the conventional 
drive train with a hydraulic drive train and eliminates the need 
for a transmission and transfer case. With the ATT, the energy is 
transferred directly to the wheels by hydraulics. 

We should note that Gaussin did not develop this technology 
overnight. Gaussin has manufactured hydraulic industrial trailers 
in the past, but it took years of new research and development 
and a number of new patents to produce this versatile vehicle for 
container terminals. 

The intent of the following analysis is to evaluate objectively 
the benefits of the system and to outline how terminal operators 
can capitalise on strengths and exploit benefits of this new 
technology. As the baseline for the comparison, we are using a 
typical tractor-trailer system with 45’ terminal trailer, connected 
to a tractor via a fifth wheel.

Figure 2. att terminal trailer (length 45’, max load: 60t).

Figure 1. 
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Strengths
Energy efficiency and low emissions
Hydraulic drive trains are particularly attractive for vehicle 
applications that entail a significant amount of stop-and-go driving, 
such as urban delivery trucks or container terminal transport vehicles. 

Hydraulic technology increases vehicle fuel economy. It allows 
the engine to be operated in much more efficient modes, and it 
enables the engine to be shut off when the vehicle is stopped. 

Reduction in the total vehicle weight and elimination of the 
energy waist in transmission further decrease fuel consumption.

Improved acceleration performance
While the primary benefit of hydraulics is higher fuel economy, 
hydraulics also increases vehicle acceleration performance. 
Hydraulic technology cost-effectively allows the engine speed or 
torque to be independent of vehicle speed, resulting in cleaner 
and more efficient engine operation.

Improved manoeuvrability
There are a number of factors contr ibuting to better 
manoeuvrability: the ATT is shorter than the standard tractor-trailer, 
it has a much smaller turning radius and greater steering angles, 
and the vehicle has excellent movement control in both directions 
(forwards and backwards) as each wheel is controlled by onboard 
computer individually (the author has had a chance to test this).

Improved equipment durability and availability
As previously mention, the ATT lacks most of the mechanical 
components in earlier TTs, such as a gearbox, which contribute 
to the majority of the downtime for terminal-tractor trailers. 
ATT components such as bearings, braking lines and axles are 
simplified. ATT is equipped with highly reliable hydraulics. In 
general ATT repair would require much less time due to direct 
access to all mechanical components. There is also the option to 
replace entire power packs in a matter of minutes. 

Proactive safety features
The trailer is equipped with a stop button, which blocks any 
movement while crane crews are performing operations with the 
vehicle. The ATT’s cabin frame is made from heavy-duty steel, 
protecting against mechanical impacts.

Reduced maintenance
The vehicle requires much less frequent service for the drive 
train and less brake maintenance. Also, it requires fewer tires, less 
lubrication oil, etc.

Opportunities
Higher productivity and operational flexibility
Improved acceleration performance and manoeuvrability lead 
to shorter crane alignment time, an increase in average vehicle 
speed and also prevent traffic congestion. All these factors directly 
impact ship to shore crane productivity as they reduce ‘wait for 
trailer’ operating delays (see cause and effect diagram Figure 3). 
In addition, the ATT new patented trailer frame configuration 
eliminates frame bending from pairs of 20-ft heavy loads, hence 
no ‘twin mode’ operating delays will occur. 

Due to the support for greater productivity of STS cranes, 
terminal operators will be able to use various operational 
strategies including:

A)  Increasing STS productivity with the same number of vehicles 
per crane. The strategy will allow terminals to target new 
customers without compromising performance standards on 
the existing ones.

B)  Reducing the number of vehicles in operation, but keeping 
STS productivity at the same level. The strategy will be 

attractive to many terminals who are aiming to reduce 
operating costs without compromising performance standards 
for existing customers.

C)  Increasing the number of vehicles per STS without triggering 
traffic congestion. The strategy will allow for an increase in crane 
productivity in cases where the number of trailers is limited and 
more are not possible due to congestion, for example: tandem 
lift operation, mega vessel operation with additional number of 
cranes allocated, narrow apron area operation, etc.

D)  Increasing crane intensity without tr igger ing traffic 
congestion. The strategy will allow more cranes per vessel, thus 
improving vessel productivity. The strategy will give terminals 
an additional competitive edge. 

Additional functions

•  ATTs can be the key element in numerous terminal automation 
technologies, including AGV, automatic alignment with the yard 
and the quayside cranes, Real Time Location Systems (RTLS), 
collision prevention, fleet management, on-line diagnostics, etc.

•  All parameters of the vehicles are constantly displayed in a 
simplified form in the digital monitor, installed in the cabin.

•  ATTs can be controlled remotely. If, for instance, a vehicle is 
stacked in-between some objects, the driver will be able to step 
outside the vehicle and operate it remotely using radio data 
controller. 

•  The ATT’s on-board computers will provide simultaneous the 
arrival and alignment of two vehicles when ship to shore cranes 
are operating in tandem lift mode.

•  Research in this area evaluates the feasibility of running vehicles 
on non-petroleum fuels, such as gasohol or liquefied natural gas 
(LNG).

•  TTs are assembled from smaller standardised components, which 
can be stowed inside standard ISO containers and shipped 
around the world. This will reduce delivery time and simplify 
spare parts supply.

•  Due to excellent manoeuvrability in both directions (forward 
and backward), ATTs can be deployed in narrow jetties where 
no turning area is available. To further simplify the operation, 
ATTs can be equipped with cabins on both sides of the trailer.

Return on investment and payback period
The ATT represents a new generation of yard tractor-trailer 
technology and as such, should be evaluated in comparison with 
other TT systems.

Figure 3. sts productivity.
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From an overall capital investment standpoint, the tractor-
trailer fleet is of minor significance, yet its influence on 
container terminal profitability is significant. Assuming a ship-
to-shore (STS) crane cost of $7 million USD and a typical crane 
requires six TT units, capital cost of the fleet represents a further 
investment of just over 16 per cent. 

When total terminal capital investment (for dredging, wharf, 
yard infrastructure, yard handling equipment, etc.) is added, the 
TT fleet represents only a small part of the whole, yet fleet under-
performance or out-performance can have an outsized impact on 
terminal profitability. 

There are two reasons for this:
Firstly, this is because the TT fleet represents a leading 

cause of STS operational delays and directly impacts STS 
gross productivity. As such, TT fleet selection is an issue 
of strategic importance. Much of the r isk associated with 
terminal operations (whether in direct financial penalties 
payable to customers for delays in ship loading and unloading, 
or the larger marketing r isk of losing a shipping line due 
to underperformance) is directly affected by STS gross 
productivity. At the end of the day, a higher-productivity STS 
can be a springboard for terminal growth. Likewise, a less 
productive STS will be an obstacle to terminal growth and 
profitability.

Secondly, this is because the TT fleet requires significant energy 
and labour resources to operate and in the current market when 
labour cost is high, fuel cost is on the rise as terminal tariffs are 
low, this could tip the profitability balance.

This is why TT fleet procurement should largely be shaped 
by return-on-investment thinking, rather than cost-to-purchase 
thinking: terminals engaged in strategic procurement must 
attempt to model not only lifecycle cost, but the impact of a more 
productive TT fleet on revenues. 

In this section we examine the impact of the technical 
characteristics of ATT systems on the Capital, Operating and 
Revenue cash streams during the system life cycle (10 years), and 
compare it with typical terminal tractor-trailers. 

In the examination it is assumed:

•  The terminal is using the strategy of increasing STS productivity 
with the same number of vehicles per crane

•  Five STS cranes are used

•  Six TTs or ATTs are required for each crane operation 

Figure 4. capital cost.

Figure 7. maintenance costs.

Figure 6. revenue estimation.

Figure 5. caPeX estimation.

Figure 7. oPeX estimation.
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Capital cost
One ATT unit replaces the combination of terminal tractor and 
trailer. Even if we assume that the purchasing cost of an ATT is 
equal to the purchasing cost of a high quality terminal tractor and 
trailer, the ATT will still bring some cost savings. The following  

 
 

are factors contributing to the reduction of capital cost (also see 
Figure 4):

•  Higher vehicle reliability and less service time leads to a 
reduction in required workshop floor size. 

Figure 8. nPV chart.
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•  TT ‘turnkey’ price includes transportation costs. TT systems are 
typically shipped on deck on general cargo vessels. ATTs, on the 
other hand, have modular components and can be stowed inside 
ISO 40’ containers, reducing transportation costs.

Figure 5 contains a CAPEX estimation for the vehicles fleet 
required for the operation of 5 STS cranes.

Terminal revenues 
As explained in the S.W.O.T analysis, ATT implementation 
will lead to a reduction of ‘waiting for trailer’ (WTT) 
operational delays and, sequentially, will increase in the crane 
gross productivity. We estimate a 40 per cent reduction in 
WTT. Therefore at the gross productivity level at 30 move/h 
(120 sec gross duty cycle), this reduction will reduce the 
cycle to 113 sec, which corresponds to 31,82 move/h gross 
productivity. Therefore even if operating time remain the 
same, the crane will produce more container moves and 
generate higher revenue. We assume that the additional 
revenue should be allocated to ATT/TT, according to the 
share of transportation equipment costs in the investment  
(see Figure 6).

Operating costs
The cost of fuel is an important factor in the overall operating 
costs for modern terminals. Some analysts predict the price 
of fuel is expected to double in the next 5-10 years. HERO 
technology will significantly reduce fuel consumption for the 
trailer running mode and eliminate consumption in idle mode. 
In this estimation we assume that ATTs in running mode will 
consume at least 20 per cent less fuel than TTs.

Due to ATT technology, terminal operators should expect a 
significant reduction in all elements of preventive and corrective 

maintenance (see Figure 7). We predict at least 60 per cent 
reduction in maintenance costs. 

Figure 8 represents the dynamics of the Net Present Value 
(NPV) over the lifetime of the equipment.

Overall the financial model favours the ATT option over TTs. 
It predicts a much higher Net Present Value for ATT and shorter 
payback period. 

Note: The model was developed to identify general tendencies 
and uses ‘typical’ input parameters. Certainly it will yield different 
results for when input parameters from existing terminals 
(purchasing cost, labour energy, energy cost, etc.) are used.

Conclusions
•  Full hydraulic technology is a good match with ‘stop and go’ 

types of operation, which is required for container terminals.

•  Due to hydraulic technology and new vehicle configuration, 
the ATT has a number of very beneficial characteristics, such as 
improved energy efficiency, manoeuvrability and accelerations 
performance.

•  Implementation of ATTs will increase operational flexibility, 
reduce terminal congestion and increase ship-to-shore crane 
productivity, as well as productivity of the vehicles fleet.

•  Results of financial modelling indicate that if ATT purchasing 
price is equal to the price of typical TTs, ATTs outperform 
TTs by almost 42 per cent in NPV and have the advantage of 
approximately eight months in the payback period. The leading 
factor for this is the reduction in operating costs.

•  It is not hard to predict that a vehicle based on this concept will 
gradually start replacing traditional tractor-trailers.
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 TT ATT

net Present Value (nPV)  $8,901,296 $12,635,302 
at 8% bank rate, Us%

internal rate of return (irr), % 48% 75%

Payback Period, year 3.0 2.3

TAbLe 1: reTurn on InvesTMenT Indexes


