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3ZIV� XLI� ]IEVW�� MRXIVREXMSREP� VIWIEVGLIW� EFSYX� *EGMPMX]� 1EREKIQIRX� LEW� FIGSQI�
MRGVIEWMRKP]� MQTSVXERX�� EPWS� XLEROW� XS� XLI� EHZIRX� SJ� XLI� &-1�QIXLSHSPSK]� [LMGL�
MRXIKVEXIW�MRJSVQEXMSR�JVSQ�EPP�TLEWIW�SJ�XLI�TVSGIWW��ERH�GPSWIW��MHIEPP]�MR�E�GMVGYPEV�
[E]�� XLI� PMJI� G]GPI� SJ� E� FYMPHMRK�� ;MXLMR� XLI� EFYRHERX� QEMRXIRERGI� STIVEXMSRW� SJ�
XLI�FYMPHMRKW� GLEVEGXIVM^MRK� XLI�*EGMPMX]�1EREKIQIRX�TLEWI�� SRI�SJ� XLI� MQTSVXERX�
EWTIGXW� MW� XLI� ,
7� TPERRMRK� ERH� QEREKIQIRX� JSV� STIVEXSVW� ERH� QEMRXIRERGI�
XIGLRMGMERW�� 8LMW� VIWIEVGL� YWIW� E� H]REQMG� &-1�FEWIH� ETTVSEGL� JSV� ,IEPXL� ERH�
7EJIX]�QEREKIQIRX�HYVMRK�3
1�TLEWI��GSRRIGXIH�XS�XLI�TVSKVEQQIH�QEMRXIRERGI�
G]GPIW��JSV�E�LMWXSVMGEP�MRHYWXVMEP�TPERX�
8LI� GEWI� WXYH]� TVIWIRXIH� MW� XLI� JSVQIV� *MEX� TPERX� MR� 6MZEPXE� �83�� GYVVIRXP]� FIMRK�
GSRZIVXIH� MRXS� E� [EVILSYWI� ERH� PSKMWXMGW� JEGMPMX]� F]� XLI� *'%� +VSYT�� -RJSVQEXMSR�
GSQIW�JVSQ�XLI�TVSNIGX�HSGYQIRXW��JVSQ�XLI�&YMPHMRK�1EMRXIRERGI�4PER�ERH�JVSQ�
XLI� ,
7�1EMRXIRERGI� HSWWMIV� SJ� XLI� FYMPHMRK� MRWXEPPEXMSRW� WLSYPH� PMROIH� XSKIXLIV��
%PP�SJ�XLIQ�EVI�KSMRK�XS�GSRWXMXYXI�XLI�MRJSVQEXMSR�GSQTSRIRX��03-�VIPEXMRK�XS�XLI�
&-1�SFNIGX��(YVMRK� XLI�GSRWXVYGXMSR�SJ� XLI�&-1�QSHIP�� XLI�TSWMXMSR�SJ�IEGL�SFNIGX�
MW�ZEPYEFPI� MRJSVQEXMSR�� JYRHEQIRXEP� JSV� XLI�VMKLX�GLSMGI�SJ�IUYMTQIRX�ERH�ƼXXMRKW�
RIGIWWEV]�JSV�XLI�GSVVIGX�I\IGYXMSR�MR�WEJI��SJ�QEMRXIRERGI�STIVEXMSRW��8LI�WEJIX]�SJ�
[SVOTPEGIW�MW�VIPEXIH��JSV�I\EQTPI��XS�EGGIWW�TVSGIHYVIW�XS�MRXIVZIRXMSR�EVIE�SV�XS�XLI�
GSVVIGX�WIPIGXMSR�SJ�JEPP�TVSXIGXMSR�W]WXIQW��
*MVWX��ER�EREP]WMW�SR�MRJSVQEXMSR�RIGIWWEV]�JSV�XLI�QEREKIQIRX�SJ�E�WEJI�3
1�MR�E�
&-1�IRZMVSRQIRX�MW�GEVV]�SYX��&-1�WLSYPH�RSX�FI�SRP]�E�HMKMXM^MRK�[E]�JSV�[SVO�W�ƼPI��
MX�W� RSX� SRP]� E� WLIIX� GSRXEMRMRK�TVSGIWWIW�ERH�TVSGIHYVIW� MHIRXMƼIH�F]� XLI� WEJIX]�
GSSVHMREXSV��&-1��MR�XLMW�EVIE��GER�FI�YWIH�EW�MRXIPPMKIRX�XSSP�JSV�VMWO�EWWIWWQIRX�ERH��
GSRWIUYIRXP]��E�QIXLSHSPSK]� XLEX�GER�FI�YWIH� JSV�GLSSWMRK� XLI�QSWX�ETTVSTVMEXI�
W]WXIQW��MR�SVHIV�XS�WEJIKYEVH�XLI�[SVOIVW�,
7�
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-R� XLI� GSRXI\X� SJ� XLI� EFYRHERX�
building maintenance operations that 
GLEVEGXIVM^I� XLI� *EGMPMX]� 1EREKIQIRX�
TLEWI�� SRI� SJ� XLI� MQTSVXERX� EWTIGXW�
MW� XLI� TPERRMRK� ERH� QEREKIQIRX� SJ�
XLI� LIEPXL� ERH� WEJIX]� SJ� STIVEXSVW�
ERH� QEMRXEMRIVW�� 8LI� EMQ� SJ� XLMW�
research is to use the dynamic and 
intelligent approach based on the 
&-1� JSV� XLI� QEREKIQIRX� SJ� ,IEPXL�
ERH� 7EJIX]� MR� XLI� 3
1� TLEWI�� -R� XLI�
literature there are many papers and 
VIWIEVGLIW� MR� [LMGL� &-1� MW� YWIH� JSV�
XLI� QEREKIQIRX� SJ� XLI� QEMRXIRERGI�
TLEWI��/EWTV^EO�
�(YFPIV��������7��/��
0II��%R��
�=Y��������=EPGMROE]E��7MRKL��
*YOYHE��&IVREVH��
�+YVYQSSVXL]�������
�%VE]MGM�� =�� 3R]IRSFM�� 8'� ERH� )KFY��
����� ERH�QER]� TETIVW� MR� [LMGL� &-1�
MW�ETTPMIH�JSV� XLI�QEREKIQIRX�SJ�,
7�
MR� GSRWXVYGXMSR� WMXIW� �>LERK�� 8IM^IV��
0II�� )EWXQER�� 
� :IRYKSTEP�� �����
�+IXYPM�� :IRXYVE�� 'ETSRI�� 
� 'MVMFMRM��
������ -X� MW� ZIV]� VEVI�� LS[IZIV�� XS� ƼRH�
research that deals with both these 
XSTMGW� �;IX^IP� 
� 8LEFIX�� ������ WSQI�
who deal with all that is contained in 
XLI�,
7�1EMRXIRERGI�HSWWMIV��HVE[R�YT�
F]� XLI�WEJIX]�QEREKIV�� MR�SXLIV�[SVHW��
SR� XLI� &-1� YWIH� XS� HIWMKR� XLI� WEJIX]�
QEREKIQIRX� SJ� STIVEXSVW� HYVMRK� XLI�
maintenance phase, which covers the 
IRXMVI�PMJI�G]GPI�SJ�XLI�FYMPHMRK��
The idea is to use the possibilities 
provided by parametric modelling to 
GVIEXI�E�&-1�,
7�1EMRXIRERGI�HSWWMIV�
MR�[LMGL�XLI�WEJIX]�IUYMTQIRX�MW�GLSWIR�
EGGSVHMRK� XS� XLI�TSWMXMSR�SJ� XLI�SFNIGX�
to be maintained. The proposed theory 
is applied to scheduled maintenance 
G]GPIW� JSV� E� LMWXSVMGEP� MRHYWXVMEP� TPERX��
8LI�GEWI�WXYH]�TVIWIRXIH�MW�XLI�JSVQIV�
*MEX� TPERX� MR� 6MZEPXE� �83�� GYVVIRXP]�
FIMRK� XVERWJSVQIH� MRXS� [EVILSYWI�
ERH� PSKMWXMGW� F]� XLI� *'%� +VSYT�� 8LI�
MRJSVQEXMSR� GSQIW� JVSQ� XLI� TVSNIGX�
documents, the Building Maintenance 
4PER�ERH�XLI�,
7�1EMRXIRERGI�HSWWMIV�
SJ� XLI� FYMPHMRK� MRWXEPPEXMSRW�� [LMGL�
must be linked together. During the 
GSRWXVYGXMSR� SJ� XLI� &-1� QSHIP�� XLI�
TSWMXMSR� SJ� IEGL� SFNIGX� MW� E� TVIGMSYW�
TMIGI� SJ� MRJSVQEXMSR�� JYRHEQIRXEP�
JSV� XLI� GSVVIGX� GLSMGI� SJ� IUYMTQIRX�

BIM-Based H&S Management for Facilities.
Operations & Maintenance of Logistic Plants 

ERH� ƼXXMRKW� RIGIWWEV]� JSV� XLI� GSVVIGX�
I\IGYXMSR� SJ� QEMRXIRERGI� STIVEXMSRW�
MR� WEJIX]�� 8LI� WEJIX]� SJ� XLI� [SVOTPEGI�
MW�PMROIH��JSV�I\EQTPI��XS�XLI�TVSGIHYVIW�
JSV� EGGIWW� XS� XLI� MRXIVZIRXMSR� EVIE� SV�
XLI� GSVVIGX� GLSMGI� SJ� JEPP� TVSXIGXMSR�
W]WXIQW�� -R� XLMW� GSRXI\X�� &-1� GER�
FI� YWIH� EW� ER� MRXIPPMKIRX� XSSP� JSV� VMWO�
EWWIWWQIRX��-R�JEGX��MX�MW�E�QIXLSHSPSK]�
that can be used to choose the most 
appropriate systems, in order to 
WEJIKYEVH� XLI� LIEPXL� ERH� WEJIX]� SJ�
workers.

V. Villa, A. Lauria, C. Caldera

&-1�%2(�*%'-0-8=�1%2%+)1)28

8LI� 3
1� TLEWI�� [LMGL� MW� TEVX� SJ� XLI�
QSVI� I\XIRWMZI� *1� HSQEMR�� GSZIVW�
XLI� PSRKIV� XMQI� TIVMSH� SJ� E� FYMPHMRK�W�
PMJI� G]GPI�� )ZIR� [LIR� GSWXW� EVI� XEOIR�
into account, the FM phase generates 
QSWX�SJ�XLI�GSWXW��7��0II�
�%OMR�������
ERH� VITVIWIRXW� ETTVS\MQEXIP]� ��	�
SJ� XLI� XSXEP� GSWXW� SJ� XLI�FYMPHMRK�W� PMJI�
G]GPI� GSWXW� �)EWXQER��8IMGLSP^�� 7EGOW��

� 0MWXSR�� ������ 6IPEXIH� [MXL� XLMW� MR�
XLI� PMXIVEXYVI�[I�ƼRH�HMJJIVIRX�HEXE�� JSV�
I\EQTPI��JSV�FYMPHMRKW�YWIH�JSV�MRHYWXVMEP�
purposes, it is estimated that the cost 
attributed to maintenance activities 
ZEVMIW� FIX[IIR� ��� ERH� ��� TIVGIRX� SJ�
total production (Muthu, Devadasan, 
%LQIH�� 7YVIWL�� 
� &EPEHLERHE]YXLEQ��
������3XLIV�WXYHMIW�WLS[�XLEX�XLI�XSXEP�
PMJI�G]GPI�GSWX�SJ�E�TVSNIGX�MW���XS���XMQIW�
higher than the initial investment costs 
�7��/��0II�IX�EP��������ERH���XMQIW�XLI�
GSWX� SJ� GSRWXVYGXMSR� �&-1�8EWO�+VSYT��
������
Maintenance makes an important 
contribution to the maintenance and 
MQTVSZIQIRX� SJ� TPERX� ERH� IUYMTQIRX��
TVSHYGX�UYEPMX]�ERH�WEJIX]�VIUYMVIQIRXW�
ERH��JSV�XLMW�VIEWSR��JSVQW�E�WMKRMƼGERX�
TEVX� SJ� XLI� STIVEXMRK� FYHKIX� SJ�
GSQTERMIW� �%P�2ENNEV� 
� %PW]SYJ��
������ -R� EHHMXMSR�� EW� XLI� GSQTPI\MX]�
SJ� XIGLRSPSKMGEP� W]WXIQW� MRGVIEWIW��
maintenance costs have increased 
XLVII� XMQIW� MR� XIR� ]IEVW�� JVSQ� �����
FMPPMSR� MR� ����� XS� ������� FMPPMSR� MR�
����� �;MVIQER�� ������ -R� ZMI[� SJ�
these data, it is not surprising that a 
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-R� XLI� -XEPMER� GSRXI\X�� WEJIX]�
QEREKIQIRX�� IZIR� MR� XLI�3
1�TLEWI��
MW� IRXVYWXIH� MR� XLI� ƼVWX� MRWXERGI� XS�
XLI� 7EJIX]� 'SSVHMREXSV� HYVMRK� XLI�
design phase, who prepares the work 
ƼPI�� E� HSGYQIRX� XLEX� TVSZMHIW�� JSV�
IEGL� X]TI� SJ� [SVO�� XLI� TVIZIRXMZI� ERH�
protective measures in the building or 
the measures necessary to carry out 
QEMRXIRERGI�� � 8LI� ,
7� 1EMRXIRERGI�
HSWWMIV� SJ� XLI� FYMPHMRK� MRWXEPPEXMSRW�
is structured in sheets, which try to 
WYQQEVM^I� XLI� RIGIWWEV]� MRJSVQEXMSR��
MRWIVXMRK� XLI� ETTVSTVMEXI� VIJIVIRGIW� XS�
the documents in which the technical 
MRJSVQEXMSR�SJ�XLI�TVSNIGX�MW�GSRXEMRIH��
This document is regulated by Article 
����TEVEKVETL���� PIXXIV�F�SJ�0IKMWPEXMZI�
(IGVII� ��������� [LMGL� TVSZMHIW� MXW�
WXVYGXYVI� MR� XLVII� TEVXW�� 'LETXIV� ���
7YQQEV]� HIWGVMTXMSR� SJ� XLI�[SVO� ERH�
MRHMGEXMSR�SJ�XLI�TEVXMIW�MRZSPZIH��'LETXIV�
��� -HIRXMƼGEXMSR�SJ� XLI� VMWOW��TVIZIRXMZI�
and protective measures endowed with 
XLI� [SVO� ERH� EY\MPMEV]� QIEWYVIW�� JSV�
JSVIWIIEFPI� WYFWIUYIRX� MRXIVZIRXMSRW�
on the work, such as ordinary and 
I\XVESVHMREV]� QEMRXIRERGI�� EW� [IPP�
as other subsequent interventions 
EPVIEH]� TPERRIH� SV� TPERRIH�� 'LETXIV�
��� 6IJIVIRGIW� XS� I\MWXMRK� WYTTSVX�
HSGYQIRXEXMSR�� %RRI\� <:-� GSRXEMRW� E�
WXERHEVH� WXVYGXYVI� SJ� XLI� JSVQW� XS� FI�
ƼPPIH�MR��
3RI�SJ�XLI�LEFMXW� MW�XS�ƼPP� MR�E�JSVQ�JSV�
IEGL� X]TI�SJ�[SVO�� X]TMGEPP]�HIƼRIH�EW�
XLI�[SVO�XS�FI�GEVVMIH�SYX�SR�WMXI��+SMRK�
MRXS�QSVI�HIXEMP� EFSYX� XLI� GSRXIRXW�SJ�
XLI�WLIIXW�]SY�GER�WII�XLEX�QYGL�SJ�XLI�
MRJSVQEXMSR�JSV�XLI�TVSTIV�QEREKIQIRX�
SJ�WEJIX]�EVI�VIPEXIH�XS�XLI�PSGEXMSR�ERH�
WEJIX]�SJ�XLI�[SVOTPEGI�[LIVI�]SY�[MPP�KS�
to work. For this reason, a single sheet 
describing the preventive and protective 
QIEWYVIW� JSV� XLI� QEMRXIRERGI� SJ� E�
PYQMREMVI� GER� FI� I\XVIQIP]� HERKIVSYW�
because the same lamps may have 
FIIR� MRWXEPPIH�EX�HMJJIVIRX�LIMKLXW�SV� MR�
TPEGIW�[MXL�HMJJIVIRX�MRXIVJIVIRGI�VMWOW�
The procedure described in the decree 
TVSZMHIW� JSV� XLI� YTHEXMRK� SJ� XLI� ƼPI�
F]� XLI� 7EJIX]� 'SSVHMREXSV� HYVMRK� XLI�
I\IGYXMSR� TLEWI�� [LMGL� QYWX� OIIT� MX�
updated with respect to the evolution 

SJ�XLI�WMXI�ERH�XLI�GLERKIW�QEHI�MR�XLI�
GSRWXVYGXMSR�TLEWI��3JXIR��LS[IZIV��XLI�
I\MWXMRK� WLIIXW� EVI� YTHEXIH�� [MXLSYX�
GYWXSQM^MRK�XLI�VMWO�EWWIWWQIRX�FEWIH�
SR�XLI�I\EGX�PSGEXMSR�SJ�XLI�SFNIGX�MR�XLI�
building, leaving the operator the burden 
SJ�VIGSZIVMRK�XLI�TVSNIGX�XEFPIW��WXSVIH�
MR� XLI� SƾGIW�� MHIRXMJ]� XLI� TVIZIRXMZI�
and protective measures prescribed by 
XLI�'74���'7)��
0IX�W� RSX� JSVKIX�� MR� XLMW� GSRWMHIVEXMSR��
another document, complementary to 
XLI� ,
7� 1EMRXIRERGI� HSWWMIV� SJ� XLI�
FYMPHMRK� MRWXEPPEXMSRW�� XLI�QEMRXIRERGI�
TPER�SJ� XLI�FYMPHMRK�� -X� GSRXEMRW�HIXEMPW�
SJ� XLI� QEMRXIRERGI� STIVEXMSRW� XS�
be carried out on each individual 
GSQTSRIRX�� MR� VIPEXMSR� XS� XLI� WTIGMƼG�
product present in the building, as 
MRHMGEXIH� F]� XLI� QERYJEGXYVIV�� -R� XLMW�
HSGYQIRX�� JSV�I\EQTPI��[I�ƼRH�E�ZIV]�
MQTSVXERX� MRJSVQEXMSR�� XLI� JVIUYIRG]�
SJ� QEMRXIRERGI�� &SXL� HSGYQIRXW� [MPP�
be managed and updated throughout 
XLI�YWI�SJ�XLI�FYMPHMRK�F]�XLI�TIVWSR�MR�
GLEVKI� SJ�QEMRXIRERGI� ERH�� EW� JEV� EW�
WEJIX]�VIWTSRWMFMPMXMIW�EVI�GSRGIVRIH��F]�
XLI�6744� �,IEH�SJ� XLI�4VIZIRXMSR�ERH�
4VSXIGXMSR�7IVZMGI�

WMKRMƼGERX�IJJSVX�MW�QEHI�XS�YWI�XLI�&-1�
QIXLSHSPSK]� MR� XLI� 3
1� TLEWI�� 8LI�
&-1�MW�MR�JEGX�E�HMKMXEP�VITVIWIRXEXMSR�SJ�
XLI�GSRWXVYGXMSR�TVSGIWW�XLEX�JEGMPMXEXIW�
XLI� I\GLERKI� SJ� MRJSVQEXMSR� FIX[IIR�
XLSWI� MRZSPZIH� MR� XLI� HMJJIVIRX� TLEWIW�
SJ� FYMPHMRK� WGVI[W�� ;LMPI� &-1� LEW�
FIIR� YWIH� QEMRP]� JSV� XLI� HIWMKR� ERH�
GSRWXVYGXMSR�TLEWI��HYI�XS�XLI�WTIIH�SJ�
ZMWYEPM^EXMSR�ERH�GSSVHMREXMSR�FIX[IIR�
disciplines, there is a growing interest 
MR� YWMRK� &-1� MR� *1� EGXMZMXMIW� �*VEWIV��
�����
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8LI� *-%8� TVSHYGXMSR� TPERX� MR� 6MZEPXE��
FYMPX� EFSYX� ��� OMPSQIXVIW� JVSQ� XLI�
*MEX� TPERX� MR� 1MVEƼSVM�� MW� SRI� SJ� XLI�
LMWXSVMG� FYMPHMRKW� SJ� -XEPMER� EYXSQSFMPI�
TVSHYGXMSR� WMRGI� XLI� WIGSRH� LEPJ� SJ�
������8LI�JEGXSV]�WXEVXIH�JVSQ�E�FYMPHMRK�
MRXIRHIH� JSV� QIGLERMGEP� TVSGIWWMRK�
�EWWIQFP]�SJ�XLI�WYWTIRWMSRW�SJ�EPQSWX�
EPP�*MEX�QSHIPW��-R�XLI�WLSVX�TIVMSH�SJ�E�
]IEV��JYVXLIV�WXVYGXYVIW�[IVI�FYMPX�JSV�XLI�
EWWIQFP]� SJ� XLI� FSHMIW�� JSV� XLI� WPEFW��
JSV�XLI�TEMRXMRK�ERH�JSV�XLI�ƼRMWLMRK�SJ�
the cars. 
8LI�FYMPHMRKW��JSV�XLI�PEWX�X[S�TVSGIWWIW��
[IVI� FYMPX� SR� XLI� STTSWMXI� WMHI� SJ� XLI�
above mentioned provincial road. An 
aerial road conveyor, crossing the 
WXVIIX��IRWYVIH�XLI�GSRRIGXMSR�SJ�EPP�XLI�
assembly lines in a bilateral sense. All 
the other connections, both pedestrian 
and by wheel, were sent back to an 
underground tunnel.
-R� ������ ERSXLIV� PEVKI� MRHYWXVMEP�
structure was built, in continuity and 
combined with the slab line, to house 
XLI� PEVKI� TVIWWIW�� XLI� PEXXIV� [IVI�
GSRWMHIVIH� MREHIUYEXI� JSV� XLI� SPH�
operating site (near the civil buildings 
MR� XLI�1MVEƼSVM� EVIE�� 7MRGI� ������ TEVX�
SJ� XLI� TPERX� MR� HMWYWI� �XS� FI� TVIGMWI��
XLI�3TIVEXMRK�%WWIQFP]�9RMX�LEW�FIIR�
VIHIZIPSTIH� ERH� SVKERM^IH� JSV� XLI�
TVSHYGXMSR�SJ�GSQTSRIRXW��%�8YVMREYXS�
moulding centre and Magneti Marelli 
suspension systems remain active at 
XLI�EYXSQSXMZI� PIZIP�� -R�*IFVYEV]������
XLI� *MEX� 'LV]WPIV� %YXSQSFMPIW� KVSYT�
ERRSYRGIH� XLI� VIYWI� SJ� XLI� 6MZEPXE�
plant, through the deposit at the local 
QYRMGMTEPMX]� SJ� E� TVSNIGX� XLEX� TVSZMHIW�
JSV� XLI� HIZIPSTQIRX� MR� XLVII� ]IEVW� SJ�
ER� EVIE� JSV� E� XSXEP� SJ� ������� WUYEVI�
QIXIVW� SJ� [LMGL� ������ HIHMGEXIH� XS�
XLI� GSRWXVYGXMSR� SJ� RI[� JEGMPMXMIW� JSV�
PSKMWXMGW�ERH�WTEVI�TEVXW�JSV�XLI�KVSYT��
8LI� GSRZIVWMSR� SJ� FYMPHMRKW� &�� '�� (�
and F into a logistical warehouse and 
XLI� VIJYVFMWLQIRX� SJ� E� RI[� FYMPHMRK�
>� ERH� XLI� GEV� WXSVEKI� EVIE� �JSVQIV�
XVEGO�� 'YVVIRXP]�� XLI� HIQSPMXMSR� ERH�
HMWQERXPMRK� SJ� XLI� I\MWXMRK� W]WXIQW��
the asbestos reclamation and the 
GSRWXVYGXMSR� SJ� RI[� [SVOW� ERH�
technological systems are underway. 
4EZMPMSR�(�[EW�QSHIPPIH�

*MKYVI����:MWXE�EIVIE�HIPPƅ)\�7XEFMPMQIRXS�*-%8�HM�6MZEPXE��83��LXXTW���MX�[MOMTIHME�SVK�[MOM�*MEXC6MZEPXE
*MKYVI����4PER�SJ�XLI�*'%�MRHYWXVMEP�HMWXVMGX�SJ�6MZEPXE��8LI�GSRZIVWMSR�SJ�FYMPHMRKW�&��'��(�ERH�*�MRXS�E�PSKMWXMGEP�[EVILSYWI�ERH�XLI�VIJYVFMWLQIRX�SJ�E�RI[�FYMPHMRK�
>�ERH�XLI�GEV�WXSVEKI�EVIE��JSVQIV�XVEGO��'YVVIRXP]��XLI�HIQSPMXMSR�ERH�HMWQERXPMRK�SJ�XLI�I\MWXMRK�W]WXIQW��XLI�EWFIWXSW�VIGPEQEXMSR�ERH�XLI�GSRWXVYGXMSR�SJ�RI[�
works and technological systems are underway. Pavilion D was modelled.
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8LI� ,
7� 1EMRXIRERGI� HSWWMIV� SJ� XLI�
FYMPHMRK� MRWXEPPEXMSRW� MW� ER� I\XVIQIP]�
important document, which contains all 
XLI� MRJSVQEXMSR�RIIHIH� XS� WEJIP]� GEVV]�
out maintenance and intervention on 
XLI� FYMPHMRK�� -X� MW� KIRIVEPP]� WXVYGXYVIH�
in cards, dedicated to each work that 
MW� I\TIGXIH� XS� FI� GEVVMIH� SYX� SR� XLI�
FYMPHMRK�SV�SR�TEVXW�SJ�MX��8LIWI�WLIIXW��
HIƼRIH� MR� %RRI\� <:-� SJ� 0IKMWPEXMZI�
(IGVII� ��������� MHIRXMJ]� XLI� SFNIGX�
SJ� QEMRXIRERGI� ERH� XLI� X]TI� SJ�
intervention, together with the risks 
XLEX� XLI� 7EJIX]� 'SSVHMREXSV� MHIRXMƼIW�
JSV� XLI� STIVEXSVW�� 8S� XLIWI� ƼVWX� HEXE�
EVI� RIGIWWEVMP]� EXXEGLIH� E� WIVMIW� SJ�
MRJSVQEXMSR� XLEX� MHIRXMJ]� XLI� XIGLRMGEP�
GLEVEGXIVMWXMGW�SJ�XLI�TPERRIH�[SVO�ERH�
XLI�TPEGI�SJ�[SVO��
9WYEPP]� XLIVI� MW� E� KIRIVEP� VIJIVIRGI� XS�
XLI�TVSNIGX� XEFPIW�� XLI� XLMVH�TEVX�SJ� XLI�
HSWWMIV�� MR� JEGX�� SFPMKEXSVMP]� GSRXEMRW�
XLI� PMWX� SJ� XLI� XIGLRMGEP� HSGYQIRXW�

8EFPI����0MQMXW�VERKI�JSV�XLI�TVSTIV�IUYMTQIRX�GLSMGI�
*MKYVI����4LSXSW�SJ�XLI�MRXIVMSVW�SJ�XLI�*'%�MRHYWXVMEP�HMWXVMGX�SJ�6MZEPXE��LXXT���[[[�WXYHMS�EIE�MX�VIEPM^^E^MSRM�LXQP#VIPCMH!��

8,)� ',3-')� 3*� )59-41)28� *36�
*%00-2+�*631�%�,)-+,8

%W� [I� LEZI� WIIR� FIJSVI�� SRI� SJ� XLI�
GLSMGIW� XLEX� XLI� 'SSVHMREXSV� QYWX�
QEOI� [LIR� HVEJXMRK� XLI� ;SVO�W� ƼPI�
MW� XLI� HIƼRMXMSR� SJ� TVIZIRXMZI� ERH�
protective measures regarding access 
ERH�XLI�[SVOTPEGI��-R�XLI�GEWI�SJ�[SVO�
at a height, it is necessary to provide 
JSV� XLI� YWI� SJ� WYMXEFPI� IUYMTQIRX� XLEX�
allows maintenance operations to be 
carried out on plant or building objects 
PEMH�EX�E�LIMKLX��WEJIKYEVHMRK�XLI�LIEPXL�
ERH� WEJIX]� SJ� [SVOIVW� ERH� XEOMRK� MRXS�
account the surrounding area. 
8LI�TVSTSWIH�W]WXIQ�TVSZMHIW� JSV� XLI�
HIƼRMXMSR�SJ�KIRIVEP�VYPIW�JSV�XLI�GLSMGI�
SJ� XLI� QSWX� WYMXEFPI� IUYMTQIRX�� MR�
relation to the height above the ground 
SJ� XLI� IPIQIRX� FIMRK� QEMRXEMRIH�� %R�
I\EQTPI�LEW�FIIR�VIEPM^IH� NYWX�SR�SRI�
SJ� XLI� PEQTW� TPEGIH� MRWMHI� XLI� LEPP� SJ�
Rivalta. The rules inserted in the model 
EPPS[�XS�GSQTMPI�XLI�TEVEQIXIV��LIMKLX�
JVSQ� XLI� KVSYRH�� XLVSYKL� E� (]REQS�
script. 
8LMW�TEVEQIXIV� MHIRXMƼIW�� EGGSVHMRK� XS�
appropriate thresholds, which will be 
the most appropriate preparation to be 
YWIH�ERH�VITVIWIRXW�MX��FSXL�RI\X�XS�XLI�
object in the documents to be printed, 
ERH�MHIRXMƼIW�XLI�EVIE�XLEX�QYWX�FI�JVII��
RIGIWWEV]�XS�WEJIP]�TIVJSVQ�XLI�[SVO��
8LI�PMQMXW�MHIRXMƼIH�MR�XLMW�I\EQTPI�EVI�
Together with the symbol that represents 
the most suitable preparation, all the 
YWIJYP� MRJSVQEXMSR� JSV� XLI� YWI� SJ� XLI�
WEQI�GSYPH�FI�EXXEGLIH��*SV� I\EQTPI��
all the instructions regarding the correct 
YWI��XLI�RIGIWWEV]�44)��XLI�QERHEXSV]�

and their placement in the archive 
to help the operators who will have 
XS� MRXIVZIRI� HYVMRK� XLI� TLEWI� SJ� YWI�
ERH� QEMRXIRERGI� SJ� XLI� EWWIX�� 8LI�
QEMR� MRJSVQEXMSR� XS�FI� VIXVMIZIH� MW� XLI�
GSRXI\X� MR� [LMGL� XLI� [SVO� MW� PSGEXIH��
the architectural and static structure in 
which it will operate and the systems 
MRWXEPPIH��8LMW�WIVMIW�SJ�VIJIVIRGIW�HSIW�
RSX�JEGMPMXEXI�XLI�[SVOƽS[�ERH�QEOIW�MX�
QYGL�QSVI�HMƾGYPX�XS�ƼRH�MRJSVQEXMSR��
IWTIGMEPP]� MJ� ]SY� XLMRO� XLEX� MX� MW�SJXIR�E�
QEXXIV�SJ�I\XVESVHMREV]�QEMRXIRERGI�SV�
emergency situations.
'SRXEMRW� VIJIVIRGIW� XS� XLI� TVSHYGXW�
used, links to the technical sheets 
ERH� XLI�ETTVSZEP� VITSVXW�SJ� XLI�;SVOW�
Director. But above all with the model 
]SY� GER� WII� XLI� GSRXI\X� ERH� EPPS[W�
you to evaluate the most suitable 
preparations to intervene ensuring the 
WEJIX]�SJ�STIVEXSVW�
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QIEWYVIW� XS� FI� TYX� MR� TPEGI� FIJSVI�
[SVOMRK�SR� XLI�SFNIGX��*SV�I\EQTPI�� MR�
XLI�GEWI�SJ�E�WXYH]��E�ZIV]�YWIJYP�TMIGI�
SJ� MRJSVQEXMSR� MW� XLI� VIJIVIRGI� XS� XLI�
)5� XS� FI� HIEGXMZEXIH�� 'YVVIRXP]�� XLMW�
MRJSVQEXMSR�WLSYPH�FI�WSYKLX�MR�XLI�EW�
FYMPX�XEFPIW��E�[SVO�XLEX�MW�SJXIR�VITPEGIH�
by attempts or tests on site. 
-R� XLI� XLVII�HMQIRWMSREP� ZMI[�� SV� MR�
the navigation inside the model with 
the augmented reality, it is possible 
XS� ZMWYEPM^I� XLI� IRGYQFVERGI� SJ� XLI�
preparations, chosen in relation to the 
LIMKLX�JVSQ�XLI�KVSYRH��
This system makes it possible to 
MHIRXMJ]� ZIV]� UYMGOP]� [LIVI� XLIVI� QE]�
FI� TVSFPIQW� SJ� MRXIVJIVIRGI� FIX[IIR�
SFNIGXW�� -X� MW� MR� JEGX� MQQIHMEXI� [MXL�
XLI�'PEWL�(IXIGXMSR� W]WXIQW� XS� WII� MJ��
MR� XLI� TVIWIRGI� SJ� SXLIV� SFNIGXW�� WYGL�
as shelves or systems, the planned 
preparation can not be used and, 
consequently, other systems must be 
imagined to allow work at height in 
WEJIX]�
8LI�&-1� MW�ER�SFZMSYW�I\EQTPI�SJ� XLI�
RS[�GSQQSR�LEFMX�SJ�RSX�XVIEXMRK�IEGL�
[SVOTPEGI�WTIGMƼGEPP]��8LI�[SVOWLIIXW�
EVI�GSQTPIXIH�[MXL�KIRIVEP�MRJSVQEXMSR��
which does not meet the actual needs 
SJ�QEMRXIRERGI�[SVOIVW��[LS�EVI�JSVGIH�
to improvise each time, increasing the 
VMWO�SJ�EGGMHIRXW�EX�[SVO�

*MKYVI����&-1�4EVEQIXVMG�JEQMP]�[MXL�HMJJIVIRX�HMWTPE]W�HITIRHMRK�SR�XLI��LIMKLX�JVSQ�KVSYRH��TEVEQIXIV��:��:MPPE�
*MKYVI����7GVIIRWLSX�SJ�XLI�(]REQS�WGVMTX�JSV�XLI�EYXSQEXMG�GSQTMPEXMSR�SJ�XLI�TEVEQIXIVW�MR�XLI�JEQMPMIW��ERH�ZMWYEPM^EXMSR�SJ�XLI�MRHMGEXMSR�SJ�XLI�QSWX�WYMXEFPI�
TVITEVEXMSR�ERH�XLI�EVIE�RIGIWWEV]�XS�GEVV]�SYX�XLI�QEMRXIRERGI���:��:MPPE
*MKYVI����7GVIIRWLSX�SJ�XLI�XLVII�HMQIRWMSREP�ZMI[�SJ�XLI�&-1�QSHIP�XLEX�HMWTPE]W��FEWIH�SR�XLI�TEVEQIXIV��LIMKLX�JVSQ�XLI�KVSYRH��SJ�XLI�SFNIGX�XS�FI�QEMRXEMRIH��
XLI�TVITEVEXMSR�JSV�XLI�QSWX�WYMXEFPI�WIGYVMX]���:��:MPPE
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;LMPI�XLI�&-1�JSV�*EGMPMX]�1EREKIQIRX�
has a good bibliography in the 
PMXIVEXYVI�� XLI� JSGYW� SR� WIGYVMX]�
QEREKIQIRX� HYVMRK� 3
1� STIVEXMSRW�
MW� WXMPP� PMXXPI� EREP]^IH�� 8LI� QYPXMTPMGMX]�
SJ� MRJSVQEXMSR�� HIVMZMRK� JVSQ� HMJJIVIRX�
HSGYQIRXW�FIGEYWI�SJ�XLI�GSQTIXIRGI�
SJ� HMJJIVIRX� WYFNIGXW�� SJXIR� PIEHW� XS�
MQTVSZMWI� XLI�QIXLSHW�SJ� MRXIVZIRXMSR��
-QTVSZMWEXMSR�� XSKIXLIV� [MXL� XLI�
YREZEMPEFMPMX]� SJ� MRJSVQEXMSR� MR� XLI�
place where the operating teams are 
STIVEXMRK�� PIEHW� XS� XLI� SGGYVVIRGI� SJ�
EGGMHIRXW�EX�[SVO��8LI�TVSTSWEP�HIƼRIH�
in this paper, although embryonic 
ERH� XS� FI� HIZIPSTIH� MR� XLI� GSYVWI� SJ�
JYXYVI�VIWIEVGL��TVSTSWIW�E�W]WXIQ�JSV�
WLEVMRK� MRJSVQEXMSR� [MXLMR� XLI� QSHIP��
PSSOMRK� JSV� VYPIW� JSV� XLI� HIƼRMXMSR� SJ�
4'(W� ERH� -46W� RIIHIH� EGGSVHMRK� XS�
the workplace. Future developments 
EVI�FVSEH�ERH�MRGPYHI��JSV�I\EQTPI��XLI�
I\EQMREXMSR�SJ�[SVO�SR�VSSJW�ERH�[SVO�
MR� GSRƼRIH� IRZMVSRQIRXW�� LMWXSVMGEPP]�
EQSRK�XLI�ƼVWX�GEYWIW�SJ�HIEXL�HYVMRK�
operation and maintenance.
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%Ǡ�2ȳǢǢȳǚ��&���ɱ�%ǠǙǓǝǗǦ��-�������. 6HOHFWLQJ�WKH�
PRVW�HIͤFLHQW�PDLQWHQDQFH�DSSURDFK�XVLQJ�IX]]\�
PXOWLSOH�FULWHULD�GHFLVLRQ�PDNLQJ��-RXIVREXMSREP�
.SYVREP�SJ�4VSHYGXMSR�)GSRSQMGW��������Ɓ����

%ǚȳǓǣȱǣ��=��3ǞǓȨǞǝȲǣ��8'�ȳǞȰ�)ǥȲǗ��'�������. 
%XLOGLQJ�LQIRUPDWLRQ�PRGHOOLQJ��%,0��IRU�IDFLOLWLHV�
PDQDJHPHQW��)0���7KH�0HGLD&LW\�FDVH�VWXG\�
DSSURDFK��-RXIVREX-SREP�.SYVREP�SJ���(�-RJSVQEX-SR�
1S(IP-RK�.ERYEV]�1EVGL���������Ɓ���

&-1�8ȳǙǡ�+ǚǝǗǜ�������. 7KH�*RYHUQPHQW�6RIW�
/DQGLQJ�SROLF\�

)ȳǙǘǟȳǞ��'���8ȨǣȱǤǝǠǒ��4���7ȳȱǡǙ��6���ɱ�0ǣǙǘǝǞ��
/�������. %,0�+DQGERRN��$�*XLGH�WR�%XLOGLQJ�
,QIRUPDWLRQ�0RGHOLQJ�IRU�2ZQHUV��0DQDJHUV��
'HVLJQHUV��(QJLQHHUV�DQG�&RQWUDFWRUV���QG�(GLWLRQ��
�;-0)=��)H��

*ǚȳǙȨǚ��/�������. )DFLOLWLHV�PDQDJHPHQW��WKH�
VWUDWHJLF�VHOHFWLRQ�RI�D�PDLQWHQDQFH�V\VWHP��
.SYVREP�SJ�*EGMPMXMIW�1EREKIQIRX����������Ɓ����
LXXTW���HSM�SVK���������.*1�������������

+ȨǘǗǠǣ��:���:ȨǞǘǗǚȳ��7��1���'ȳǜǝǞȨ��4���ɱ�'ǣǚǣȲǣǞǣ��
%��0��'�������. $�%,0�EDVHG�&RQVWUXFWLRQ�6XSSO\�
&KDLQ�)UDPHZRUN�IRU�0RQLWRULQJ�3URJUHVV�DQG�&R�
RUGLQDWLRQ�RI�6LWH�$FWLYLWLHV��4VSGIHME�)RKMRIIVMRK��
����.YRI�����Ɓ�����LXXTW���HSM�SVK���������N�
EVGQIH������������

/ȳǙǜǚǒȳǡ��'���ɱ�(ǗȲǠȨǚ��'�������. $OLJQLQJ�%,0�
ZLWK�)0��6WUHDPOLQLQJ�WKH�SURFHVV�IRU�IXWXUH�
SURMHFWV��%YWXVEPEWMER�.SYVREP�SJ�'SRWXVYGXMSR�
)GSRSQMGW�ERH�&YMPHMRK����������Ɓ����LXXTW���HSM�
SVK���������ENGIF�Z��M������

0ȨȨ��7���ɱ�%ǡǣǞ��3�������. $XJPHQWHG�UHDOLW\�EDVHG�
FRPSXWDWLRQDO�ͤHOGZRUN�VXSSRUW�IRU�HTXLSPHQW�
RSHUDWLRQV�DQG�PDLQWHQDQFH��%YXSQEXMSR�MR�'SR-
WXVYGXMSR���������Ɓ����

0ȨȨ��7��/���%Ǟ��,��/���ɱ�=Ǘ��.��,�������. $Q�([�
WHQVLRQ�RI�WKH�7HFKQRORJ\�$FFHSWDQFH�0RGHO�
IRU�%,0�EDVHG�)0��-R�'SRWXVYGXMSR�6IWIEVGL�
'SRKVIWW������'SRWXVYGXMSR�'LEPPIRKIW�MR�E�*PEX�
;SVPH�%7')��TT�����Ɓ����

1ǗǘǤǗ��7���(ȨǖȳȰȳǙȳǞ��7���%ǤǟȨȰ��7���7ǗǚȨǙǤ��4���
ɱ�&ȳǠȳȰǤȳǞȰȳǓǗǘǤȳǟ��6�������. Benchmarking 
IRU�VWUDWHJLF�PDLQWHQDQFH�TXDOLW\�LPSURYHPHQW��
&IRGLQEVOMRK��%R�-RXIVREXMSREP�.SYVREP�������
���Ɓ����

;ȨǘǒȨǠ��)��1���ɱ�8ǤȳȲȨǘ��;��=�������. 7KH�XVH�RI�
D�%,0�EDVHG�IUDPHZRUN�WR�VXSSRUW�VDIH�IDFLOLW\�
PDQDJHPHQW�SURFHVVHV��%YXSQEXMSR�MR�'SR-
WXVYGXMSR�����2SZIQFIV���������Ɓ����LXXTW���HSM�
SVK���������N�EYXGSR������������

;ǣǚȨǟȳǞ��8�������. :RUOG�&ODVV�0DLQWHQDQFH�
0DQDJHPHQW��,QGXVWULDO���2I[�=SVO��2=�

=ȳǠȱǣǞǡȳǓȳ��1���7ǣǞǥǤ��:���*ǗǡǗȰȳ��7���&ȨǚǞȳǚȰ��%���
ɱ�+ǗǚǗǟǝǝǚǘǤǓ��&�������. %XLOGLQJ�,QIRUPDWLRQ�
0RGHOLQJ��%,0��IRU�)DFLOLWLHV�0DQDJHPHQW�/LWHUD�
WXUH�5HYLHZ�DQG�)XWXUH�1HHGV�0HKPHW�<DOFLQND\D��
9LVKDO�6LQJK��&YMPHMRK�-RJSVQEXMSR�1SHIPMRK��&-1�

%LEOLRJUDSK\
%LEOLRJUDD

JSV�*EGMPMXMIW�1EREKIQIRX�0MXIVEXYVI�6IZMI[�ERH�
*YXYVI�2IIHW�4VSHYGX�0MJIG]GPI�1EREKIQIRX��
�Ɓ����LXXTW���HSM�SVK�������������������������
�C�"

>ǤȳǞǥ��7���8ȨǣǒȨǚ��.���0ȨȨ��.��/���)ȳǙǘǟȳǞ��'��1���
ɱ�:ȨǞǗǥǝǜȳǠ��1�������. %XLOGLQJ�,QIRUPDWLRQ�
0RGHOLQJ��%,0��DQG�6DIHW\��$XWRPDWLF�6DIHW\�
&KHFNLQJ�RI�&RQVWUXFWLRQ�0RGHOV�DQG�6FKHGXOHV��
%YXSQEXMSR�MR�'SRWXVYGXMSR���������Ɓ�����LXXTW���
HSM�SVK���������N�EYXGSR������������

'��/JV����������$WWXD]LRQH�GHOO
DUWLFROR���GHOOD�
OHJJH���DJRVWR�������Q�������LQ�PDWHULD�GL�WXWHOD�
GHOOD�VDOXWH�H�GHOOD�VLFXUH]]D�QHL�OXRJKL�GL�ODYRUR�
�*�8��Q������GHO����DSULOH������
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