
Narrow mountain roads, steep hills and challenging 
‘S’ curves are just part of the landscape in the ‘toe’ 
of Southern Italy, where wind farms are becoming a 
common part of the countryside. With green technology 
like wind farms gaining popularity as generators of clean, 
FGmDJFOU� FOFSHZ� TPVSDFT� UFDIOPMPHZ� BOE� FOHJOFFSJOH�
are coming together to make these projects as safe and 
cost effective as possible.

In Reggio Calabria, the ENEL Green Power project 
proposed 2 wind farms development to be constructed 
in two areas: Piani di Lopa with 14 wind turbines rated 
output 0.85 MW and Campi S.Antonio with 25 wind 
turbines rated output 0.85 MW, within the boundaries 
of the three southern Italian municipalities of Bagaladi, 
Montebello Jonico and Motta San Giovanni.

The Aspromonte region infrastructure network has 
a limited number of paved roads. They are mostly 
DMBTTJmFE� BT� iNPVOUBJO� SPBETw� CPUI� GPS� UIF� HFPNFUSJD�
road characteristics and for horizontal curves of low radii. 
The location of Piani di Lopa and Campi S.Antonio wind 

farm sites, which experts say are excellent for the wind 
and the rated power output, means engineers must study 
and plan the routes carefully prior to the transportation 
stage of the wind turbines components. 

Special Software Required
Due to those conditions, the use of specialized 
software simulating oversize vehicle paths is important 
for evaluating how the transportation of wind turbine 
components along the provincial roads might be 
achieved. Two routes in particular, Strade Provinciale 
(SP) 3 and 107, from Reggio Calabria harbour to the 
project sites presented challenges to the engineers.  

The objective of the path simulation along the provincial 
roads SP 3 and SP 107 was to verify the a priori conditions 
of the existing infrastructures. The actual tests have 
been set aside because they would have affected the 
SPBE�USBGmD�BOE�EFMBZFE�UIF�QSPKFDU�TDIFEVMF��.PSFPWFS�
it has been possible to identify possible adjustments to 
the existing infrastructure in order to safely operate the 
oversize vehicles. Local engineering professionals were 
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Simulating oversize and heavy vehicle 
manoeuvres using AutoTURN® from 
Transoft Solutions.
Use AutoTURN® to design infrastructure adjustments to safely 
operate trucks transporting wind turbine components.
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Choosing the Vehicles, Simulating the Route with 
AutoTURN
Melca Transporti worked with ENEL Green Power to 
conduct the path simulations. The inspection process 
designed by the two companies helped identify critical 
points along the route and the company made adjustments 
to ensure the equipment could be transported safely. 
After this process, the companies used an unloaded 
vehicle to successfully test the path and the convoys 
drove the route safely without delays or issues.

The vehicle type was selected by determining the 
characteristics of the three basic components that have 
to be transported from the production site to the building 
site. The basic components are:

• mCSFHMBTT�CMBEF���MFOHUI���N�IFJHIU������N
• TJOHMF� TFDUJPO� UPXFS��XJEUI� ����N� IFJHIU� ����N�

length 25m
• nacelle (to be installed at the top of the generator): 

width 2.50 m, height 3.00m, length 7.00m, weight 
40 tonnes

The components are assembled with a mobile crane (Fig.3)

called in to inspect the overall topography of the route to 
assess any challenges. They measured the topography 
and the most critical curves along the route. They also 
tested the vehicle swept path of an oversized vehicle 
with an unloaded trailer. 

The aspects listed below are potential issues in the 
traditional approach, which is suitable for short routes 
and/or simple studies:

• The route length (40km)
• The number of potentially critical points (about 

150);
• The presence of bridges, with geometry shown to 

be unsuitable for oversize vehicle paths.

AutoTURN, developed by Canadian software developer 
Transoft Solutions and distributed by One Team S.r.l in 
Italy was selected as the software for the simulation. The 
software allowed ENEL Green Power to perform vehicle 
swept path analysis and simulate the driving conditions 
of the area. 

AutoTURN®� JODMVEFT� B� MBSHF� TFMFDUJPO� PG� QSFEFmOFE�
vehicles, organized in international libraries and the 
TPGUXBSF� QFSGPSNT� UIF� TJNVMBUJPO� PG� iFMFNFOUBSZw�
NBOPFVWSFT�BT�XFMM�BT�PG�iTJNQMFw�WFIJDMFT�USVDLT�BOE�
special vehicles. The last ones are mainly common in 
"VTUSBMJBO� BOE� /PSUI� "NFSJDBO� SFHJPOT� 	DBMMFE� iSPBE�
USBJOw�DPNCJOBUJPO�PG�USVDL�BOE���PS�NPSF�USBJMFST
��8JUI�
the possibility of customizing the AutoTURN® library, 
EFmOJOH� UIF� iWFIJDMF� UZQFw� BOE� iBE�IPDw� TJNVMBUJPO�
QSPmMFT�IBWF�CFFO�GVOEBNFOUBM�EFTJHO�BTQFDUT��

The oversize vehicle geometry and the steering 
characteristics of each component have been 
reproduced in a plan and meets the guidelines regulating 
UIF�BVUPNBUJD�TUFFSJOH�PG�SFBS�BYMFT�PG�UIF�TFNJ�USBJMFST�JO�
relation to the front truck axles (Fig.1). Through a range 
of speeds, from 5km/h to 20km/h, each iteration showed 
the swept path of the simulated vehicle matching the 
TXFQU�QBUI�PG�UIF�mFME�UFTU�WFIJDMF�BDDVSBUFMZ��	'JH��
� Fig. 3
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site has been performed, revealing several adjustment 
QPJOUT��	'JH����


The articulated vehicle simulation was performed with 
"VUP563/¥�BOE�UIF�QBUI�NBOPFVWSFT�IBWF�CFFO�EFmOFE�
and designed, preventing errors in path modelling due 
UP� QPTTJCMF� EFTJHO� JOFYQFSJFODF� XJUI� UIF� TFNJ�USBJMFS�
truck. Without the aid of AutoTURN®, the path analysis 
would have been performed qualitatively, deducing the 
vehicle clearance from the turn radius values and then 
overlapping the oversize vehicle swept paths to the 
topographic measurements. 

This qualitative approach doesn’t consider system 
BOBMZTJT�� JO� GBDU� JO� UIF� UZQJDBM� i4w� SPBE� DVSWF� DBTF�
the use of the geometric method would mislead the 
engineers because it doesn’t correctly analyse single 
critical points in relation to the project plan. The close 
EJTUBODF�CFUXFFO�UXP�i4w�DVSWFT�TVHHFTUT�B�CFIBWJPVS�
XIJDI�JT�EJGmDVMU�UP�EFmOF�XJUI�iTXFQU�QBUIw�BOBMZTJT��*O�
AutoTURN® this problem is avoided because the design 
path is built into the software’s vehicle libraries for the 
exact vehicle type being studied. 

At a later stage of the two vehicle types path simulation, 
the required adjustments to the existing infrastructure 

Wind turbine components are transported to the project 
TJUF� XJUI� XIFFMFE� WFIJDMFT� DMBTTJmFE� BT� iPWFSTJ[F�
USBOTQPSU� WFIJDMFw� QVSTVBOU� UP� /VPWP� $PEJDF� EFMMB�
Strada (the new Highway Code).  In accordance with the 
JOEJDBUJPOT�PG� UIF�XJOE� UVSCJOF�QSPEVDFST� UXP� iWFIJDMF�
UZQFTw�IBWF�CFFO�EFmOFE�

1. 4FNJ�USBJMFS� USVDL� USBOTQPSUJOH� B� NFUBM� TUSVDUVSF�
DPOUBJOJOH���iCMBEFw�DPNQPOFOUT�

2. 4FNJ�USBJMFS� USVDL� USBOTQPSUJOH� UIF� UPXFS� TFDUJPOT�
(Fig.4): the evaluated section is the critical one 
for its geometry; it is where the nacelle sits on 
the trailer. The nacelle also houses the rotational 
NPWFNFOU�PG�UIF���mCSFHMBTT�CMBEFT�

5IF�UXP�iWFIJDMF�UZQFTw�EFmOJUJPO�IBT�CFFO�GVOEBNFOUBM�
because type 1 has optimized the dimensions related to 
the length of the freight while the type 2 has shown the 
JTTVFT�SFMBUFE�UP�UIF�TFNJ�USBJMFS�USVDL�XJEUI��5IF�WFIJDMF�
manoeuvre was conducted on both types of vehicles 
concurrently. The analysis was based on the hypothesis 
PG� LFFQJOH� HFOFSBM� USBGmD� PO� UIF� 1JBOJ� EJ� -PQB� SPBET�
TFQBSBUF�GSPN�UIF�MPXFS�TQFFE�TFNJ�USBJMFS�USBGmD��*O�PSEFS�
to ensure the safety margin between the simulation and 
UIF� SFBM� QBUI� UIF� TFNJ�USBJMFS� USVDL�XJUI� TUFFSJOH� BYMFT�
have been taken into account. However, they have been 
not provided with a remote control of the steering angle 
of each axle. The decision to not include this variable 
JO� UIF�QBUI�TJNVMBUJPO� JT� SFMBUFE� UP�B� MBSHFS�nFYJCJMJUZ� JO�
the vehicle selection for the company responsible for the 
transport execution.

Simulations and other editing operations are managed 
XJUIJO�UIF�$"%�CBTFE�QSPHSBN�BOE�UIJT�LJOE�PG�WFSTBUJMJUZ�
is built into the software. Customization of design attributes 
is an integral part of the software allowing simultaneous 
visualization of multiple vehicle combinations including: 

1. 5IF�QSFDJTF�QPTJUJPO�PG�UIF�USVDL�BOE�TFNJ�USBJMFST�
during the manoeuvre;

2. The convoy path with distinct single paths of rear 
and front wheels;

3. The vehicle clearance, including the trailer ground 
clearance.

After topographic measurements were made, the 40 
km delivery route from Reggio Calabria to the project 

Fig. 5

'JH���

Fig. 4



XFSF�JEFOUJmFE�JODMVEJOH�BCPVU�����TNBMM�TDBMF�iBE�IPDw�
projects, like: bedrock excavation to widen the road, pile 
bulkhead structures (Fig.7) creating manoeuvring space, 
removal and replacement of direction signs and safety 
barriers and removing trees. From an economic standpoint, 
JU�JT�JNQPSUBOU�UP�JEFOUJGZ�BOZ�DPOnJDUT�BMPOH�UIF�SPVUF�	'JH��
�
including lighting and telephone wiring. AutoTURN allows 
the planning to take place ahead of time, speeding up the 
permit stage and allowing for repositioning or replacement 
of any obstacles along the way.

The oversize convoy path along a 40 km route, with more 
than 100 adjustment points, did not encounter issues 
PS�DPOnJDUT�XJUI�BOZ�PCTUBDMFT�BMPOH�UIF�QBUI�HFPNFUSZ�
(Fig.9, 10), showing the reliability of AutoTURN® for 
projects of this kind. �
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