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&DUWRJUDILD�WHPDWLFD�
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�
���35(0(66$�
�

,O� VRWWRVFULWWR� *HRORJR� *LRVDIDWWH� 1RFHULQR�� LVFULWWR� DOO
$OER� SURIHVVLRQDOH� GHL� *HRORJL� GHOOD�

5HJLRQH� &DPSDQLD�� KD� UHDOL]]DWR� LO� SUHVHQWH� VWXGLR� JHRORJLFR� LQHUHQWH� LO� 3LDQR� 8UEDQLVWLFR�

$WWXDWLYR�GL�LQL]LDWLYD�SULYDWD��ULJXDUGDQWH�O¶DUHD�XELFDWD�DOOD�9LD�6WDGHUD������1DSROL��

�

/H�SDUWLFHOOH� FDWDVWDOL� FKH� IRUPDQR� O¶DUHD�G¶LQWHUYHQWR� VRQR�FRVL� LGHQWLILFDWH�DOO¶$JHQ]LD�GHOOH�

(QWUDWH�GHO�&RPXQH�GL�1DSROL��IRJOLR�����SDUWLFHOOH�Q�����D�����������GL�SURSULHWj�GHO�VLJ��9HQHUXVR�

9LQFHQ]R��PHQWUH�OH�SDUWLFHOOH�Q�����E���������GL�SURSULHWj�GHOOD�VRF��1XHYD�&RQVWUXFFLRQ�V�U�O��SHU�

XQD�VXSHUILFLH�FDWDVWDOH�GL�����������PT��

�

/D�SURSRVWD�SUHOLPLQDUH�GL�3�8�$�� �3LDQR�8UEDQLVWLFR�$WWXDWLYR��SHU� LO� ORWWR�q� UHGDWWD�DL�VHQVL�

GHOO¶DUW�����GHOOD�/HJJH�5HJLRQDOH�Q���������FRQ�YDORUH�GL�3LDQR�3DUWLFRODUHJJLDWR�(VHFXWLYR�GL�FXL�

DOOD� /HJJH� Q������������ VHFRQGR� LO� SURFHGLPHQWR� GL� IRUPD]LRQH� GL� 3LDQR� 8UEDQLVWLFR� $WWXDWLYR��

UHGDWWR�GD�SURSRQHQWL�SULYDWL��SURSULHWDUL�GHOO¶LQWHUD�DUHD�RJJHWWR�G¶LQWHUYHQWR�FRPH�SUHYLVWR�GDOO¶$UW��

���GHOOD�/�5�&��Q���������H�GHOOD�9DULDQWH�JHQHUDOH�DO�3�5�*��VRWWR]RQD�³%E´��

�

/D� SUHGLVSRVL]LRQH� GL� XQ� 3LDQR� 8UEDQLVWLFR� FKH� LQYHVWH� LQ� PRGR� FRPSOHVVLYR� SDUWH� GHO�

WHUULWRULR� FRPXQDOH� QRQ� SXz� VRWWUDUVL� DG� XQD� IDVH� GL� DWWHQWR� LQFURFLR� FRQ� JOL� DVSHWWL� JHRORJLFR�

PRUIRORJLFR�WHFQLFL�FKH�GHVFULYRQR� LO�VXEVWUDWR�DPELHQWDOH�H�FKH�GHYRQR� LQGLUL]]DUH� LGRQHDPHQWH�

OH�VFHOWH�SURJHWWXDOL�SHU�DUPRQL]]DUOH�FRQ�OH�FDUDWWHULVWLFKH�H�O¶HYROX]LRQH�GHO�WHUULWRULR��

�

&RQ�WDOH�VWXGLR�VL�q�LQWHVR�DFFHUWDUH�O¶LGRQHLWj�GHOOH�RSHUH�GDO�SXQWR�GL�YLVWD�JHRORJLFR�WHFQLFR��

YDOXWDQGR�OD�VWDELOLWj�G
LQVLHPH�GHOO
DUHD��HG�LQGLYLGXDUH�HYHQWXDOL�SUREOHPL�OHJDWL�DOOH�FDUDWWHULVWLFKH�

GHL� WHUUHQL�� QRQFKp� O¶DVVHWWR� JHRPRUIRORJLFR� H� LGURJHRORJLFR�� FRPH� VWDELOLWR� GDOOD� /�5�� Q��� GHO�

��������GDOOD�/HJJH�Q�����GHO��������DUW�����LQ�SDUWLFRODUH��H�GDL�''�00��HPDQDWL�DL�VHQVL�GHJOL�DUW��

��H���GHOOD�PHGHVLPD�/HJJH�HG�LQ�SDUWLFRODU�PRGR�GHO�'�0��GHO���������H�O¶2UGLQDQ]D�Q�������GHO�

3UHVLGHQWH�GHO�&RQVLJOLR�GHL�0LQLVWUL�LQ�GDWD����PDU]R������H�SXEEOLFDWD�VXOOD�*D]]HWWD�8IILFLDOH�LQ�

GDWD�������������QRQFKp�OH�17&�GHO�������
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*OL� DVSHWWL� HVDPLQDWL� QHOOR� VWXGLR� FRPSUHQGRQR� LQROWUH� O¶LQGLYLGXD]LRQH� H� OD� YDOXWD]LRQH� GL��

HYHQWXDOL� FRQGL]LRQL� GL� SHULFRORVLWj�� LQ� DWWR� R� SRWHQ]LDOL�� SHU� IHQRPHQL� GL� GLVVHVWR� LGUDXOLFR��

JHRPRUIRORJLFR�R�GL�WLSR�VLVPLFR�H�YXOFDQLFR���

�

/R�VWXGLR�JHRORJLFR�FRPSUHQGH�L�VHJXHQWL�DVSHWWL��

�

D��JHRORJLFL��O¶LGHQWLILFD]LRQH�GHOOH�IRUPD]LRQL�SUHVHQWL�QHO�VLWR��OR�VWXGLR�GHL�WLSL�OLWRORJLFL�H�GHL�

FDUDWWHUL� ILVLFR�PHFFDQLFL� GHO� VRWWRVXROR�� LO� PRGHOOR� JHRORJLFR� GHO� VRWWRVXROR�� JOL� DVSHWWL�

JHRPRUIRORJLFL��VWUDWLJUDILFL�H�VWUXWWXUDOL��QRQFKp�OD�SHULFRORVLWj�JHRORJLFD��

E��LGURJHRORJLFL�� OH�FDUDWWHULVWLFKH�GHOOH�DFTXH�VRWWHUUDQHH�QHOOD�]RQD�GL�SURJHWWR��VXOOD�EDVH�

GHOOH�LQGDJLQL�HVHJXLWH��OLYHOOR�SLH]RPHWULFR��SHUPHDELOLWj��HWF���

F��VLVPLFL�� OD�FDUDWWHUL]]D]LRQH�VLVPLFD�GHL� WHUUHQL�DWWUDYHUVR� OD�PLVXUD�GHL�YDORUL�GL� YHORFLWj�

GHOOH� RQGH� VLVPLFKH� �RQGH� 3� HG� 6+��� OD� GHILQL]LRQH� GHO� YDORUH� 9V�HT� �17&� ������ SHU� OD�

FODVVLILFD]LRQH�GHL�VXROL�GL�IRQGD]LRQH�QHOOH�FDWHJRULH�SUHYLVWH�GDOOD�QRUPDWLYD�YLJHQWH�LQ�PDWHULD�H�

OD�VWLPD�GHOOD�SHULFRORVLWj�VLVPLFD�FRQ�GHILQL]LRQH�GHL�SDUDPHWUL�VLVPLFL��

�

,�WHPL�SULQFLSDOL�FRQVLGHUDWL�H�VYLOXSSDWL�VRQR�VWDWL��

¾� OD�FDUDWWHUL]]D]LRQH�JHRPRUIRORJLFD�GHO�WHUULWRULR�LQ�HVDPH�H�LO�VXR�SURFHVVR�HYROXWLYR��
¾� LO�PRGHOOR�OLWR�VWUDWLJUDILFR�GHO�VRWWRVXROR��
¾� OD� FDUDWWHUL]]D]LRQH� JHRORJLFR�WHFQLFD� GHOO¶DUHD� DQFKH� DL� ILQL� GHOOD� YDOXWD]LRQH� GHJOL�

HIIHWWL�GHL�VLVPL��
¾� OH�DFTXH�VRWWHUUDQHH��
¾� ULFHUFD�ELEOLRJUDILFD��
¾� VWXGLR�DOOH�IRWR�DHUHH���
¾� ULOLHYL�GL�FDPSDJQD�D�FDUDWWHUH�JHRPRUIRORJLFR��OLWRVWUDWLJUDILFR�H�LGURJHRORJLFR��
¾� HVHFX]LRQH�GL�LQGDJLQL�JHRJQRVWLFKH���

�

�

/D� FDPSDJQD� GL� LQGDJLQL� LQ� VLWR�� FRQVLVWHQWH� QHOO¶HVHFX]LRQH� GL� LQGDJLQL� JHRJQRVWLFKH��

JHRILVLFKH�HG�DQDOLVL�GL�ODERUDWRULR��

,O�SLDQR�GL�LQGDJLQH��VL�q�FRQFUHWL]]DWR�FRQ�OD�UHDOL]]D]LRQH�GL��

x� Q����VRQGDJJL�JHRJQRVWLFL�D�FDURWDJJLR�FRQWLQXR��
x� Q����3URYH�SHQHWURPHWULFKH�'36+��
x� Q����,QGDJLQH�VLVPLFD��³0$6:�+965´��
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�

,O�WXWWR��KD�FRQVHQWLWR�GL�LQGLYLGXDUH�H�GHWHUPLQDUH���

x� OH�OLWRORJLH�GHL�WHUUHQL�H�OH�ORUR�SULQFLSDOL�FDUDWWHULVWLFKH�JHRORJLFR�WHFQLFKH��

x� ,�SDUDPHWUL�VLVPLFL�H�OD�FDUDWWHUL]]D]LRQH�VLVPLFD�GHO�VLWR�DL�VHQVL�GHOOD�QRUPDWLYD�

VLVPLFD����������H[�23&0������GHO������������H�VXFFHVVLYH�17&�������

x� �/D�HYHQWXDOH�SUHVHQ]D�GL�GLVVHVWL�LQ�DWWR�R�SRWHQ]LDOL��

�

3HU�O¶LGHQWLILFD]LRQH�GHOO¶DUHD��GHO�IDEEULFDWR�LQ�RJJHWWR�H�GHOOH�LQGDJLQL�VRQR�VWDWH�SURGRWWH�

OH�VHJXHQWL�WDYROH��

�

x� 7����&DUWD�8ELFD]LRQH�GHOOH�LQGDJLQL��

x� 7����&DUWD�*HROLWRORJLFD�

x� 7����&DUWD�,GURJHRORJLFD�

x� 7����&DUWD�*HRPRUIRORJLD�

x� 7���&DUWD�GHOOD�]RQD]LRQH�VLVPLFD�

x� 7���6H]LRQH�*HROLWRWHFQLFD��
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���,148$'5$0(172�7(55,725,$/(��
�

/D� ]RQD� LQ� RJJHWWR�� SRVWD� QHO� WHUULWRULR� FRPXQDOH� GL�1DSROL�� ULFDGH� QHO� )RJOLR� ���� ³1DSROL´�

GHOOD�FDUWRJUDILD� LQ�VFDOD�����������HGLWD�GDOO¶,�*�0��� LQ�SDUWLFRODUH�QHOOD�WDYROHWWD�,�62�³1DSROL�� LQ�

VFDOD�������������WDY����³,QTXDGUDPHQWR�FDUWRJUDILFR´���

�

/¶DUHD�GL�LQWHUYHQWR�ULFDGH�QHO�WHUULWRULR�D�1RUG�GHO�&RPXQH�GL�1DSROL��DOO¶LQWHUQR�GHO�TXDUWLHUH�

GL� 3RJJLRUHDOH�� FKH� q� SDUWH� GHOOD� ,9�0XQLFLSDOLWj� GHO� &RPXQH� GL� 1DSROL�� LQTXDGUDWD� QHOOD� WDY�� ��

IRJOLR���GHOOD�]RQL]]D]LRQH�GHOOD�YDULDQWH�DO�3�5�*��GHO�&RPXQH�GL�1DSROL��1HOOR�VSHFLILFR� LO� ORWWR�

G¶LQWHUYHQWR�VL�WURYD�D�ULGRVVR�GL�GXH�0XQLFLSDOLWj�RYYHUR��OD�9,,�0XQLFLSDOLWj��QHOOR�VSHFLILFR�FRQ�LO�

TXDUWLHUH�6DQ�3LHWUR�D�3DWLHUQR��FKH�FRQILQD�VWUHWWDPHQWH�VXO�ODWR�125'�(67�H�OD�9,�0XQLFLSDOLWj�

�QHOOR�VSHFLILFR�FRQ�LO�TXDUWLHUH�3RQWLFHOOL��SRVWD�D�68'�(67��SRFR�GLVWDQWH�q�SUHVHQWH�DOWUHVu�XQD�

SURSDJJLQH�GHO�&RPXQH�GL�&DVRULD��
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,O� ORWWR��q� IRUPDWR�SULQFLSDOPHQWH�GD�XQ�JURVVR�SLD]]DOH�SRVWR�DOOH�VSDOOH�GHL�PDQXIDWWL�HGLOL]L�

FROORFDWL� DG� DQJROR� VX� YLD� GHOOD� 6WDGHUD� H� VX� YLD� &RPXQDOH� &XSD� GHO� 3ULQFLSH� SUHVVRFKp�

SLDQHJJLDQWH�PD�SRVWR�DG�XQD�TXRWD�VXSHULRUH�GL�������PW�ULVSHWWR�DOOD�TXRWD�GL�ULIHULPHQWR�GL�YLD�

GHOOD� 6WDGHUD�� 7DOH� GLVOLYHOOR� q� VXSHUDWR� FRQ� OD� SUHVHQ]D� GL� GXH� UDPSH� FDUUDELOL�� 7DOH�

FRQIRUPD]LRQH�SODQLPHWULFD�FUHD�XQD�YDULD]LRQH�GL�TXRWD�GL�FLUFD������PW�ULVSHWWR�DOOD�TXRWD�GL�YLD�

&XSD�GHO�3ULQFLSH��

,O� ORWWR�� q� GRWDWR� GL� GLYHUVL� DFFHVVL� FDUUDELOL�� GXH� VX� YLD� GHOOD� 6WDGHUD� H� GL� DOWUHWWDQWL� VX� YLD�

&RPXQDOH�&XSD�GHO�3ULQFLSH��

�
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�
�

3DJ��� GL���

�
���,148$'5$0(172�*(2/2*,&2�*(1(5$/(�

�

$� JUDQGH� VFDOD� O¶DUHD� LQ� VWXGLR� ULFDGH� LQ� XQ� VHWWRUH� YXOFDQLFR� DO� PDUJLQH� RFFLGHQWDOH� GHOOD�

FDWHQD�VXG�DSSHQQLQLFD�FRVWLWXLWD�GD�YDULH�XQLWj�VWUDWLJUDILFR�VWUXWWXUDOL��

/¶DVVHWWR� DWWXDOH� GHOOD� FDWHQD�� q� FRQGL]LRQDWR� GD� VXFFHVVLYH� IDVL� WHWWRQLFKH�� YHULILFDWHVL� QHO�

3OLRFHQH�VXS��H�QHO�4XDWHUQDULR��FROOHJDWH�DG�XQ�VLVWHPD�GL�IDJOLH�FRQ�DQGDPHQWR�DSSHQQLQLFR�HG�

DQWL�DSSHQQLQLFR� FKH� KDQQR� GHWHUPLQDWR� LO� VROOHYDPHQWR� GHOOD� FDWHQD� H� OR� VSURIRQGDPHQWR� GHL�

PDUJLQL�FUHDQGR�OD�FRVLGGHWWD�³&RQFD�&DPSDQD´��

�
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�
�

3DJ��� GL���

$OOD�FDOGHUD�GHL�&DPSL�)OHJUHL�q�FRQQHVVD�O¶HPLVVLRQH�GHOO¶,JQLPEULWH�&DPSDQD��FLUFD��������

DQQL� ID��� ,�PDWHULDOL� GL� TXHVWD�HUX]LRQH� VRQR�FRVWLWXLWL� GD�XQ� WXIR� WUDFKLWLFR�� GL� FRORUH�GDO� JULJLR� D�

JLDOOR��ULFFR�GL�HOHPHQWL�SRPLFHL��VFRULDFHL�H�OLWLFL��

�

,O� WHUULWRULR�DWWXDOPHQWH�RFFXSDWR�GDOOD�FLWWj�GL�3RPLJOLDQR�'¶$UFR�� LQIDWWL��q�VWDWR� LQWHUHVVDWR�

GXUDQWH�JOL�XOWLPL��������DQQL�FLUFD�GDOOD�GHSRVL]LRQH�GL�XQD�VXFFHVVLRQH�GL�SURGRWWL�YXOFDQLFL�OHJDWL�

DOO¶LQWHQVD� GLQDPLFD� HVSORVLYD� WDUGR�TXDWHUQDULD� GHL� &DPSL� )OHJUHL� H�� VXERUGLQDWDPHQWH�� GHO�

6RPPD�9HVXYLR���

�

(QWUDQGR�QHOOR�VSHFLILFR�LO�VRWWRVXROR�GHOO¶DUHD�GL�VWXGLR�q�FRVWLWXLWR�GDO�FRPSOHVVR�GL�YXOFDQLWL�

FRPSUHQGHQWL�� QHOOD� SDUWH� VXSHULRUH�� DOWHUQDQ]H� GL� GHSRVLWL� SLURFODVWLFL� LQFRHUHQWL� �SURGRWWL�

GHOO¶HUX]LRQH�GHO�9HVXYLR�H�PDWHULDOH�GL�GLODYDPHQWR�SL��R�PHQR�SHGRJHQL]]DWR��GL�HWj�RORFHQLFD�

�IUD�L��������DQQL�H�LO������DVFULYLELOL�DOO¶DWWLYLWj�GHO�6RPPD�9HVXYLR�H�VXERUGLQDWDPHQWH�GHL�&DPSL�

)OHJUHL���

4XHVWL�GHSRVLWL�VRQR�VRYUDSSRVWL�DL�SURGRWWL�GHO�9(689,2�6200$��FHQHUL��ODSLOOL�H�VFRULH�GL�

ODQFLR� FRQ� HIIXVLRQL� ODYLFKH�� H� GHO� 1(26200$� �WHIULWL� OHXFLWLFKH� SUHSRPSHLDQH� FRQ� ROLYLQH� H�

SLURVVHQL���

�

/D�PRUIRORJLD�GHOOD�3LDQD�&DPSDQD�VL�q�GHOLQHDWD�GDO�3OLRFHQH�VXSHULRUH� LQ�SRL��FLRq�QHJOL�

XOWLPL� FLQTXH� PLOLRQL� GL� DQQL�� /D� YDVWD� GHSUHVVLRQH� IRUPDWDVL� LQ� VHJXLWR� DO� ULEDVVDPHQWR� GHOOH�

IRUPD]LRQL�FDUERQDWLFKH�DSSHQQLQLFKH�FKH�ULVXOWHUHEEHUR�LQ�]RQD�D�SURIRQGLWj�GL�FLUFD��NP��YLVLELOL�

DQFRUD� DO� PDUJLQH� GHOOD� SLDQD� �GRUVDOL� GL� &DQFHOOR�$YHOOD�� 1ROD�4XLQGLFL� H� 6DUQR�� VL� q� DQGDWD�

FROPDQGR�VXFFHVVLYDPHQWH�GL�GHSRVLWL�VHGLPHQWDUL�H�YXOFDQLFL��

�

/¶LJQLPEULWH�&DPSDQD�
7UD� L�SURGRWWL� YXOFDQLFL�SL��DQWLFKL� ULQYHQLELOL�QHO�VHWWRUH�YDQQR� ULFRUGDWL�TXHOOL�GHOO¶,JQLPEULWH�

&DPSDQD� L� FXL� GHSRVLWL� DPPRQWDQR�D� FLUFD���NPF�H� VL� ULQYHQJRQR� LQ� WXWWH� H� FLQTXH� OH� SURYLQFH�

FDPSDQH�� /¶HWj� GHOO¶HUX]LRQH� YLHQH� SRVWD� D� FLUFD� ������� DQQL� ID�� PHQWUH� ULVXOWD� FRQWURYHUVD� OD�

SURYHQLHQ]D��FKH�VHFRQGR�DOFXQL�DXWRUL�SRWUHEEH�FRLQFLGHUH�FRQ�OD�FDOGHUD�IOHJUHD�H�VHFRQGR�DOWUL�

HVVHUH� LQYHFH� FROORFDWD� QHO� VHWWRUH� GHOOD� 3LDQD� &DPSDQD� LQ� FRUULVSRQGHQ]D� GL� VLVWHPL� GL� OLQHH�

VWUXWWXUDOL��

���
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�
�

3DJ���� GL���

�

�

�

,O�6RPPD�9HVXYLR�
,O� YXOFDQR� 6RPPD� ±9HVXYLR� ULVXOWD� DWWXDOPHQWH� FRVWLWXLWR� GD� XQ� HGLILFLR� SL�� DQWLFR� LO� P�WH�

6RPPD��H�XQR�SL��UHFHQWH��LO�9HVXYLR��LPSRVWDWRVL�VXO�ERUGR�PHULGLRQDOH�GHOOD�FDOGHUD�RULJLQDWDVL�

SHU�FROODVVR�HVSORVLYR�GHO�SULPR�HGLILFLR��

/¶LQL]LR�GHOO¶DWWLYLWj�QRQ�q�QRWD�FRQ�HVDWWH]]D��'DWD]LRQL�HIIHWWXDWH�VX� ODYH� WULYHOODWH� LQ�SR]]L�

SURIRQGL� SRUWDQR� DG� HWj� GL� �������� DQQL�� 6XO� YXOFDQR� L� GHSRVLWL� SL�� DQWLFKL� FKH� VL� ULQYHQJRQR� LQ�

DIILRUDPHQWR�VRQR�FRVWLWXLWL�GD�ODYH�OD�FXL�GDWD]LRQH�KD�IRUQLWR�HWj�GL�FLUFD�������DQQL���

1HJOL�XOWLPL��������DQQL�VRQR�VWDWL�ULFRQRVFLXWL�L�SURGRWWL�GL�DOPHQR�VHL�LPSRUWDQWL�IDVL�HUXWWLYH��

SOLQLDQH�RJQXQD�SUHFHGXWD�GD�OXQJKL�SHULRGL�GL�ULSRVR��

(UX]LRQH�GHOOH�3RPLFL�GL�&RGROD���������DQQL�ID�
(UX]LRQH�GHOOH�3RPLFL�%DVDOL�R�GL�6DUQR���������DQQL�ID�
(UX]LRQH�GHOOH�3RPLFL�9HUGROLQH�R�GL�1RYHOOH��������DQQL�ID�
(UX]LRQH�GHOOH�3RPLFL�GL�0HUFDWR�R�2WWDYLDQR�������DQQL�ID�
(UX]LRQH�GHOOH�3RPLFL�GL�$YHOOLQR�������DQQL�ID�
(UX]LRQH�GL��3RPSHL������G�&��
1HO�FRUVR�GHOO¶DWWLYLWj�VWRULFD�WUD�OH�HUX]LRQL��SL��LPSRUWDQWL�ULFRUGLDPR�O
HUX]LRQH�GL��3ROOHQD���

����G�&��H�O
HUX]LRQH�GHO�������

�
�
�
,�&DPSL�)OHJUHL�
,� &DPSL� )OHJUHL� ULFDGRQR� DOO
LQWHUQR� GHOO
DUHD� GL� PDVVLPR� VSURIRQGDPHQWR� GHOOD� 3LDQD�

&DPSDQD�� /
HWj� GHOOH� SULPH�PDQLIHVWD]LRQL� QRQ� p� QRWD��PD� L� SURGRWWL� SL�� DQWLFKL� ILQRUD� ULQYHQXWL�

KDQQR�FLUFD��������DQQL��

(VVL�FRVWLWXLVFRQR�XQ
DUHD�YXOFDQLFD�FRPSOHVVD�OD�FXL�VWUXWWXUD�SULQFLSDOH�p�FRVWLWXWD�GD�XQD�

FDOGHUD�FRQQHVVD��VHFRQGR�DOFXQL�DXWRUL��DOO
�HPLVVLRQH�GHOO
,JQLPEULWH�&DPSDQD��������DQQL�ID��

$OWUD�DWWLYLWj�VLJQLILFDWLYD�IX�TXHOOD�FKH�SRUWz���������DQQL�ID��DOO
HPLVVLRQH�GHO�EHQ�QRWR�7XIR�

*LDOOR� 1DSROHWDQR� FKH�� LQVLHPH� DOOH� VXH� IDFLHV� LQFRHUHQWL� �3R]]RODQH��� 4XHVWR� WXIR� p� DQFRUD�

DPSLDPHQWH�XWLOL]]DWR�FRPH�PDWHULDOH�GD�FRVWUX]LRQH��

���
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�
�

3DJ���� GL���

/
DWWLYLWj�UHFHQWH�GHL�&DPSL�)OHJUHL�p�FRQWLQXDWD�ILQR� LQ�WHPSL�VWRULFL��P�WH�1XRYR��������� LQ�

YDUL�FHQWUL�YXOFDQLFL�VRUWL�DOO
LQWHUQR�GHOOD�FDOGHUD��

7UD�L�SURGRWWL�GHOO
DWWLYLWj�UHFHQWH�YHQJRQR�TXL�ULFRUGDWL�GXH�OLYHOOL�GL�SRPLFL�GD�FDGXWD�ULQYHQXWL�

DQFKH�QHOO
DUHD�LQ�RJJHWWR��,O�SULPR�p�ULIHULELOH�DOO
HUX]LRQH�GHOOH�3RPLFL�3ULQFLSDOL�GL�$JQDQR���������

DQQL��H�LO�VHFRQGR�D�TXHOOD�GHOOH�3RPLFL�GL�$JQDQR�P�WH�6SLQD���������DQQL����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

&$57$�*(2/2*,&$�
5(*,21(�
&$03$1,$�

���



UHOD]LRQH�JHRORJLFD�38$�YLD�6WDGHUD� �

'ĞŽůŽŐŝĂ�ĂƉƉůŝĐĂƚĂ���������������������������������������������������������������������������������������������������������������������������������������������������Žƚƚ͘�'ĞŽůŽŐŽ�'ŝŽƐĂĨĂƚƚĞ�EK��Z/EK�
�
�

3DJ���� GL���

/D�FLUFROD]LRQH�LGULFD�ID�SDUWH�GHO�JUDQGH�IOXVVR�LGULFR�FKH�FDUDWWHUL]]D�OD�3LDQD�&DPSDQD��LO�

TXDOH� GDL� OLPLWL� RULHQWDOH� GHOOD� VWHVVD� VL�PXRYH� YHUVR� LO�PDUH� FRQ� XQ� JHQHUDOH� DQGDPHQWR�(�:��

7HQHQGR� FRQWR� GHL� SULQFLSDOL� SDUDPHWUL� LGURJHRORJLFL�� L� YDUL� GHSRVLWL� SUHVHQWL� QHOO¶DUHD� LQGDJDWD�

SRVVRQR� HVVHUH� UDJJUXSSDWL� LQ� XQ� XQLFR� ³&RPSOHVVR� ,GURJHRORJLFR´� H� FLRq� TXHOOR� GHL� PDWHULDOL�

YXOFDQLFL�� FDUDWWHUL]]DWR� GD� JUDGR� H� WLSR� GL� SHUPHDELOLWj� GLYHUVL� GLSHQGHQWL� SULQFLSDOPHQWH� GDOOD�

OLWRORJLD�H�JUDQXORPHWULD�GHL�WHUUHQL��

�
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'ĞŽůŽŐŝĂ�ĂƉƉůŝĐĂƚĂ���������������������������������������������������������������������������������������������������������������������������������������������������Žƚƚ͘�'ĞŽůŽŐŽ�'ŝŽƐĂĨĂƚƚĞ�EK��Z/EK�
�
�

3DJ���� GL���

���3(5,&2/26,7$¶�*(2/2*,&$�
�
�
�

����3LDQR�6WUDOFLR�$VVHWWR�,GURJHRORJLFR�
�
�

/¶LQWHUR� WHUULWRULR� FRPXQDOH� GL� 3RPLJOLDQR� '¶$UFR�� ULHQWUD� QHOOH� FRPSHWHQ]H� GHOO¶$XWRULWj� GL�

%DFLQR�5HJLRQDOH�GHOOD�&DPSDQLD�&HQWUDOH��H[�1RUG�2FFLGHQWDOH���7DOH�(QWH��QHO�SURSULR�WHUULWRULR�

GL� FRPSHWHQ]D�� KD� UHDOL]]DWR� GLYHUVL� VWXGL� WUD� L� TXDOL� LO� 3LDQR�6WUDOFLR� SHU� O¶$VVHWWR� ,GURJHRORJLFR�

�3�6�$�,��� GL� FXL� YHQJRQR� ULSRUWDWH� OH� ULVXOWDQ]H� QHOOH� WDYROH� DOOHJDWH�� OLPLWDWDPHQWH� DOO¶DUHD� LQ�

RJJHWWR��

�

,O�3LDQR�6WU� �DOFLR�SHU� O¶$VVHWWR� ,GURJHRORJLFR�� UHGDWWR�GDOO¶$XWRULWj�GL�%DFLQR��KD� LQGLYLGXDWR�

TXDWWUR�FODVVL�GL�ULVFKLR�LGURJHRORJLFR��ULVFKLR�LGUDXOLFR�H�GD�IUDQD���

�
x� 5��±�PRGHUDWR��SHU�LO�TXDOH�VRQR�SRVVLELOL�GDQQL�VRFLDOL�HG�HFRQRPLFL�PDUJLQDOL��
x� 5�� ±�PHGLR�� SHU� LO� TXDOH� VRQR�SRVVLELOL� GDQQL�PLQRUL� DJOL� HGLILFL� H� DOOH� LQIUDVWUXWWXUH� FKH�QRQ�

SUHJLXGLFDQR� O¶LQFROXPLWj� GHOOH� SHUVRQH�� O¶DJLELOLWj� GHJOL� HGLILFL� H� OR� VYROJLPHQWR� GHOOH� DWWLYLWj�
VRFLR��HFRQRPLFKH��

x� 5�� ±� HOHYDWR�� SHU� LO� TXDOH� VRQR� SRVVLELOL� SUREOHPL� SHU� O¶LQFROXPLWj� GHOOH� SHUVRQH�� GDQQL�
IXQ]LRQDOL�DJOL�HGLILFL�H�DOOH�LQIUDVWUXWWXUH�FRQ�FRQVHJXHQWH�LQDJLELOLWj�GHJOL�VWHVVL�H�O¶LQWHUUX]LRQH�
GHOOH�DWWLYLWj�VRFLR���HFRQRPLFKH��GDQQL�DO�SDWULPRQLR�FXOWXUDOH��

x� 5�� ±�PROWR� HOHYDWR�� SHU� LO� TXDOH� VRQR� SRVVLELOL� OD� SHUGLWD� GL� YLWH� XPDQH� H� OHVLRQL� JUDYL� DOOH�
SHUVRQH��GDQQL�JUDYL�DJOL�HGLILFL�H�DOOH�LQIUDVWUXWWXUH��GDQQL�DO�SDWULPRQLR�FXOWXUDOH��OD�GLVWUX]LRQH�
GL�DWWLYLWj�VRFLR���HFRQRPLFKH��
�

�

'DOOD� OHWWXUD� GHO� VXGGHWWR� VWXGLR�� DSSURYDWR� FRQ�'HOLEHUD� GL�&RPLWDWR� ,VWLWX]LRQDOH� Q�� �� GHO�

����������� H� FRQWHVWXDOPHQWH� DGRWWDWR�� FRQVXOWDELOH� VXO� VLWR��

KWWS���ZZZ�DGEFDPSDQLDFHQWUDOH�LW�$VS�3LDQR6WUDOFLR��� GD� XQ� SXQWR� GL� YLVWD� LGUDXOLFR� H�

LGURJHRORJLFR��O¶DUHD�LQ�RJJHWWR�QRQ�ULVXOWD�SHULPHWUDWD��

�
�
�
�
�

���



UHOD]LRQH�JHRORJLFD�38$�YLD�6WDGHUD� �

'ĞŽůŽŐŝĂ�ĂƉƉůŝĐĂƚĂ���������������������������������������������������������������������������������������������������������������������������������������������������Žƚƚ͘�'ĞŽůŽŐŽ�'ŝŽƐĂĨĂƚƚĞ�EK��Z/EK�
�
�

3DJ���� GL���

�
�
�
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�
�

3DJ���� GL���

�
�
����3HULFRORVLWj�YXOFDQLFD��

�

�,O� WHUULWRULR� GL� 1DSROL�� VL� FROORFD� DOOH� IDOGH� GL� XQ� YXOFDQR� FKH�� SHU� O
LPSRQHQ]D� GHOOH� VXH�

PDQLIHVWD]LRQL�H�OD�OXQJD�VWRULD�HUXWWLYD��q�GD�DQQRYHUDUH�WUD�L�SL��LPSRUWDQWL�GHOO
DUHD�PHGLWHUUDQHD�

H�GHO�PRQGR��%HQFKq��LQ�XQR�VWDWR�GL�TXLHVFHQ]D�GDO�������QRQ�q�SRVVLELOH�FRQVLGHUDUH�FRQFOXVD�OD�

VXD�DWWLYLWj��PDUFDWD�GD�SHULRGL�GL�VWDVL�EUHYL�R�OXQJKL�DQFKH�PLOOHQQL��

&Lz�FRPSRUWD�FKH�OD�SURJUDPPD]LRQH�LQHUHQWH�O
XVR�GHO�WHUULWRULR�GHYH�WHQHUH�FRQWR�GL�TXHVWD�

FRQGL]LRQH�DQFKH�VH�VROR�LQ�UHOD]LRQH�D�ULSUHVH�G
DWWLYLWj�GHO�YXOFDQR�D�FDUDWWHUH�PRGHVWR��

1HOO¶DPELWR� GHOOD� 3LDQLILFD]LRQH� 1D]LRQDOH� G¶(PHUJHQ]D� GHOO¶$UHD� 9HVXYLDQD� LO� WHUULWRULR� GL�

3RPLJOLDQR�'¶$UFR��SHU� OD�JUDQ�SDUWH��q�VWDWR�FROORFDWR�QHOO¶DPELWR�GL�XQD�IDVFLD��]RQD�JLDOOD��FKH�

SRWUHEEH� HVVHUH� LQWHUHVVDWD� GD� LPSRUWDQWL� ULFDGXWH� GL� ODSLOOL� H� FHQHUH� �SURGRWWL� SLURFODVWLFL�

G¶DFFXPXOR� SHU� FDGXWD��� $� TXHVWR� WLSR� GL� SHULFRORVLWj� VL� DJJLXQJH� TXHOOD� FRQQHVVD� DO� SRVVLELOH�

VFRUULPHQWR� GL� FRODWH� GL� IDQJR�� 3HU� WDOH� PRWLYR� ULHQWUD� TXLQGL� LQ� XQD� VRWWR]RQD�� ³]RQD� EOX´�� D�

SHULFRORVLWj�LQFUHPHQWDWD�ULVSHWWR�DOOD�VWHVVD�]RQD�JLDOOD��

/H�PLVXUH�UHODWLYH�QRQ�SRVVRQR�FKH�PLUDUH�D�FRQWHQHUH�DO�PLQLPR�³O¶LPSHJQR�XUEDQLVWLFR´�GHO�

WHUULWRULR��WHQHQGR�FRQWR�� LQ�WHUPLQL�JHQHUDOL��FKH�VL�FRQVHJXH�XQD�ULGX]LRQH�GHOOD�SHULFRORVLWj�FRQ�

O¶DXPHQWR�GHOOD�GLVWDQ]D�GDOOH�SHQGLFL�YXOFDQLFKH���

$� WDO� ILQH� DQFKH� OH� RSHUH� LGUDXOLFKH� H� DUFKLWHWWRQLFKH� GRYUHEEHUR� WHQHU� FRQWR� GHOOH�

SUREOHPDWLFKH�FRQQHVVH�DQFKH�FRQ�VROR�PRGHVWH�ULFDGXWH�GL�FHQHUH��
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�

����3HULFRORVLWj�VLVPLFD�
�

,O� 5LVFKLR� 6LVPLFR� VL� GHILQLVFH� FRPH� O¶LQVLHPH� GHL� SRVVLELOL� GDQQL� FKH� XQ� WHUUHPRWR� SXz�

SURYRFDUH�� LQ�XQ�GHWHUPLQDWR� LQWHUYDOOR�GL� WHPSR�H� LQ�XQD�GHWHUPLQDWD�DUHD�� LQ� UHOD]LRQH�DOOD�VXD�

SUREDELOLWj�GL�DFFDGLPHQWR�HG�DO�UHODWLYR�JUDGR�GL�LQWHQVLWj��VHYHULWj�GHO�WHUUHPRWR��LQ�UHOD]LRQH�DOOH�

SULQFLSDOL�FDUDWWHULVWLFKH�GHOOD�FRPXQLWj�HVSRVWD��

/¶LQWHQVLWj�R�VHYHULWj�GL�XQ�WHUUHPRWR�SXz�HVVHUH�YDOXWDWD�LQ�GXH�PRGL��

B�PLVXUDQGR�O¶HQHUJLD�VSULJLRQDWD�GDO�VLVPD��VX�WDOH�FDOFROR�VL�EDVD�OD�VFDOD�5LFKWHU��

B� YDOXWDQGR� OH� FRQVHJXHQ]H� VXOO¶XRPR�� VXOOH� FRVWUX]LRQL� H� VXOO¶DPELHQWH�� VXGGLYLGHQGR� WDOL�

HIIHWWL�LQ�OLYHOOL�LQ�EDVH�DOOD�VFDOD�UHDOL]]DWD�GDO�VLVPRORJR�0HUFDOOL��

/D�GHWHUPLQD]LRQH�GHO�ULVFKLR�q�OHJDWD�D�WUH�IDWWRUL�SULQFLSDOL��

5,6&+,2� 3(5,&2/26,7¬�
(6326,=,21(�
�98/1(5$%,/,7¬�

/D� SHULFRORVLWj� HVSULPH� OD� SUREDELOLWj� FKH�� LQ� XQ� FHUWR� LQWHUYDOOR� GL� WHPSR�� XQ
DUHD� VLD�

LQWHUHVVDWD�GD�WHUUHPRWL�FKH�SRVVRQR�SURGXUUH�GDQQL��'LSHQGH�GDO�WLSR�GL�WHUUHPRWR��GDOOD�GLVWDQ]D�

WUD� O
HSLFHQWUR�H� OD� ORFDOLWj� LQWHUHVVDWD�QRQFKp�GDOOH�FRQGL]LRQL�JHRPRUIRORJLFKH��/D�SHULFRORVLWj�q�

LQGLSHQGHQWH�H�SUHVFLQGH�GD�FLz�FKH�O
XRPR�KD�FRVWUXLWR��

���
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�
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3DJ���� GL���

�

/¶23&0� ���������� LQVHULVFH� LO� &RPXQH� GL� 1DSROL�� QHOOD� ]RQD� �� GDO� SXQWR� GL� YLVWD�
GHOO¶DFFHOHUD]LRQH� RUL]]RQWDOH� FRQ� SUREDELOLWj� GL� VXSHUDPHQWR� SDUL� DO� ���� LQ� ��� DQQL� H� SUHYHGH�

SHUWDQWR�FKH�O¶DFFHOHUD]LRQH�GL�DQFRUDJJLR�GHOOR�VSHWWUR�GL�ULVSRVWD�HODVWLFR��DJ�J��VLD�SDUL�D�������
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�
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3DJ���� GL���

���,1'$*,1,�,1�6,72��
�
�

/D� FDPSDJQD� GL� LQGDJLQL� LQ� VLWR�� FRQVLVWHQWH� QHOO¶HVHFX]LRQH� GL� LQGDJLQL� JHRJQRVWLFKH��

JHRILVLFKH�HG�DQDOLVL�GL�ODERUDWRULR��

,O�SLDQR�GL�LQGDJLQH��VL�q�FRQFUHWL]]DWR�FRQ�OD�UHDOL]]D]LRQH�GL��

x� Q����VRQGDJJL�JHRJQRVWLFL�D�FDURWDJJLR�FRQWLQXR��
x� Q����3URYH�SHQHWURPHWULFKH�'36+��
x� Q����,QGDJLQH�VLVPLFD��³0$6:�+965´��

�
�

����6RQGDJJLR�JHRJQRVWLFR�D�FF�
�
 

6RQR�VWDWL�HVHJXLWL�GXH�VRQGDJJL�D�FDURWDJJLR�FRQWLQXR�FKH�KDQQR�DYXWR�OR�VFRSR�GL�ULFRVWUXLUH�

LO�SURILOR�VWUDWLJUDILFR�PHGLDQWH�O
HVDPH�GHOOH�FDURWH�HVWUDWWH��

�

3HU� O¶HVHFX]LRQH� GHL� VRQGDJJL� D� FDURWDJJLR� FRQWLQXR� q� VWDWD� XWLOL]]DWD� XQD� SHUIRUDWULFH�

7(5('2�'&��������
�
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�
�

3DJ���� GL���

/H� FDURWH� HVWUDWWH� GDL� VRQGDJJL� D� FDURWDJJLR� FRQWLQXR�� XWLOL]]DWH� SHU� OD� ULFRVWUX]LRQH�

VWUDWLJUDILFD�GHOOH�YHUWLFDOL�LQYHVWLJDWH��VRQR�VWDWH�VLVWHPDWH�QHOOH�DSSRVLWH�FDVVHWWH�FDWDORJDWULFL�LQ�

39&��PXQLWH�GL�VFRPSDUWL�GLYLVRUL�H�FRSHUFKLR�DSULELOH��

2JQL�FDVVHWWD�q�VWDWD�IRWRJUDIDWD����DOOHJDWR�IRWRJUDILFR���
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�

,�FHUWLILFDWL�UHODWLYL�DOOH�VWUDWLJUDILH��FKH�VL�DOOHJDQR��FRQWHQJRQR�OH�VHJXHQWL�LQIRUPD]LRQL��

��LQGLFD]LRQL�VXO�FDQWLHUH��
��FRPPLWWHQWH��
��QXPHUR�SURJUHVVLYR��
��OXQJKH]]D�GHO�VRQGDJJLR��
��VFDOD�JUDILFD��
��QRPLQDWLYL�GHJOL�RSHUDWRUL�H�GHO�UHVSRQVDELOH�GL�FDQWLHUH��
��SURIRQGLWj�GDO�S�F��GHL�YDUL�OLWRWLSL��
��VSHVVRUL�GHL�YDUL�OLWRWLSL�DWWUDYHUVDWL��
��GHVFUL]LRQH�OLWRORJLFD��
�

�
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�
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3DJ���� GL���

�
�

����,QGDJLQL�VLVPLFKH�³0$6:��+�9�6�5�´�
�

3HU� ULVDOLUH� DOOD� PRGHOOD]LRQH� VLVPLFD� GHOO¶DUHD� LQ� RJJHWWR� H� TXLQGL� GHILQLUH� OD� FDWHJRULD� GHO�

VXROR��VRQR�VWDWH�HVHJXLWH�GXH�SURYH�VLVPLFKH�GHO�WLSR�PDVZ��

/R� VFRSR� GL� TXHVWL� LQGDJLQL� q� OD� FDUDWWHUL]]D]LRQH� GHOOD� ULVSRVWD� VLVPLFD� GHO� VLWR� LQ� HVDPH�

WUDPLWH� O¶HVHFX]LRQH�GL�XQD�SURYD�VLVPLFD�GL� WLSR�+�9�6�5�� �+RUL]RQWDO��9HUWLFDO��VSHFWUDO��5DWLR��H�

XQ� SURILOR� VLVPLFR� WLSR� 0�$�6�:�� �PXOWLFKDQQHO� DQDO\VLV� RI� VXUIDFH� ZDYHV��� &Lz� FL� FRQVHQWH� GL�

GHWHUPLQDUH�LO�YDORUH�GHOOD�IUHTXHQ]D�GL�VLWR�)��H�LO�YDORUH�GL�96�HT��DL�VHQVL�GHOO¶2�3�&�0����������

H�VXFF��PRG��HG�LQWHJU���'�0��������������'�0��������������

$�WDOH�VFRSR�VRQR�VWDWH�HVHJXLWH�OH�VHJXHQWL�LQGDJLQL��

Q����DFTXLVL]LRQH�VLVPLFD��SXQWXDOH�GL�WLSR�+�9�6�5���

Q����SURILOR�VLVPLFR�GL�WLSR�0�$�6�:��FRQ�GLUH]LRQH�D]LPXWDOH�1RUG�6XG�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

����3URYH�SHQHWURPHWULFKH�GLQDPLFKH�VXSHUSHVDQWL��'36+��
�

,�SDUDPHWUL�PHFFDQLFL�GHL� WHUUHQL� LQ�HVDPH�VRQR�VWDWL�DFTXLVLWL�DWWUDYHUVR� O
HVHFX]LRQH�GL�Q����

SHQHWURPHWULH�GLQDPLFKH�GL� WLSR�683(53(6$17(��'36+��� ,� ULVXOWDWL�GHOOH�SURYH�VRQR�ULSRUWDWL� LQ�

GHWWDJOLR�LQ�DOOHJDWR�H�ULHSLORJDWL�QHO�SDUDJUDIR�³&DUDWWHUL]]D]LRQH�JHRPHFFDQLFD�GHL�WHUUHQL´��

�
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�
�
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/D�SURYD�FRQVLVWH��QHO�FRPSXWR�GHO�QXPHUR�³1´�GL�FROSL�GL�PDJOLR��QHFHVVDUL�SHU�LQILJJHUH�QHO�

WHUUHQR��SHU�PH]]R�GL�XQ�GLVSRVLWLYR�GL�SHUFXVVLRQH��XQD�EDWWHULD�G¶DVWH�WHUPLQDQWH�FRQ�XQD�SXQWD�

FRQLFD�VWDQGDUG��

,O� WHVW�IRUQLVFH�LQIRUPD]LRQL�GL� WLSR�FRQWLQXR��SRLFKp�OH�PLVXUH�GL�UHVLVWHQ]D�DOOD�SHQHWUD]LRQH��

DQQRWDWH�RJQL����FP��VRQR�HVHJXLWH�GXUDQWH�WXWWD�O¶LQILVVLRQH��

,O�FDPSR�G¶XWLOL]]D]LRQH�q�PROWR�YDVWR��SRWHQGR�HVVHUH�HVHJXLWH�LQ�SUDWLFD�LQ�TXDVL�WXWWL�L�WLSL�GL�

WHUUHQR�FRHVLYR�R�JUDQXODUH��GDOOH�DUJLOOH�DOOH�JKLDLH���

/¶HVHFX]LRQH�GL� SURYH�SHQHWURPHWULFKH�FRQVHQWH��QRWD� OD� VWUDWLJUDILD�� GL� ULOHYDUH� LQIRUPD]LRQL�

YDOLGH�DL�ILQL�GHOOD�ULFRVWUX]LRQH�GHL�SURILOL�JHRWHFQLFL��DWWUDYHUVR�O¶LGHQWLILFD]LRQH�GL�SDUDPHWUL�TXDOL��

OD� GHQVLWj� UHODWLYD�� O¶DQJROR� G¶DWWULWR�� LO�PRGXOR� GL� GHIRUPD]LRQH� GUHQDWR�� H� LO� SHVR� GL� YROXPH� GHO�

WHUUHQR�D�VHFFR�H�GUHQDWR��

/H�SURYH�VRQR�VWDWH�HVHJXLWH�LQ�DVVHQ]D�G¶DVWH�GL�ULYHVWLPHQWR��SHUFKp�DOOD�SUHVHQ]D�GL�WHUUHQL�

FRQ�EDVVR�SRWHUH�VWULQJHQWH��

�$WWUH]]DWXUD�XWLOL]]DWD�

/¶DWWUH]]DWXUD�XWLOL]]DWD�SHU� OH�SHQHWURPHWULH�GLQDPLFKH�VXSHUSHVDQWL� �'3��q� FRVWLWXLWD�GD�XQ�

SHQHWURPHWUR� 6WDWLFR�'LQDPLFR� 3$*$1,� PRG�� 7*� ������� .1� FLQJRODWR� GHILQLWR� 3HQHWURPHWUR�

'LQDPLFR�6XSHUSHVDQWH�'36+��WLSR�(PLOLD���DYHQWH�OH�VHJXHQWL�FDUDWWHULVWLFKH�WHFQLFKH��

��0DJOLR�D�FDGXWD�OLEHUD��������.J��
��$OWH]]D�GL�FDGXWD�OLEHUD�GHO�PDJOLR�������FP�FRVWDQWL��
��'LDPHWUR�SXQWD�FRQLFD��������PP��
��$UHD�EDVH�SXQWD�FRQLFD��������FP���
��$QJROR�DSHUWXUD�SXQWD�������
��/XQJKH]]D�GHOOH�$VWH�������P��
��3HVR�DVWH�SHU�PHWUR�OLQHDUH�������.J��
��$YDQ]DPHQWR�SXQWD�������P��
��5LYHVWLPHQWR��QRQ�XVDWR��

�
�
�
�
�
�
�
�
�
�
�

���



UHOD]LRQH�JHRORJLFD�38$�YLD�6WDGHUD� �

'ĞŽůŽŐŝĂ�ĂƉƉůŝĐĂƚĂ���������������������������������������������������������������������������������������������������������������������������������������������������Žƚƚ͘�'ĞŽůŽŐŽ�'ŝŽƐĂĨĂƚƚĞ�EK��Z/EK�
�
�

3DJ���� GL���

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

���



UHOD]LRQH�JHRORJLFD�38$�YLD�6WDGHUD� �

'ĞŽůŽŐŝĂ�ĂƉƉůŝĐĂƚĂ���������������������������������������������������������������������������������������������������������������������������������������������������Žƚƚ͘�'ĞŽůŽŐŽ�'ŝŽƐĂĨĂƚƚĞ�EK��Z/EK�
�
�

3DJ���� GL���

���02'(//$=,21(�6,60,&$��
�

$�VHJXLWR��SXUWURSSR��GL�UHFHQWL�FDWDVWURIL��LO�OHJLVODWRUH�DWWUDYHUVR�OD�FRQVXOHQ]D�GHL�YDUL�*UXSSL�

GL�ODYRUL�VXO�WHPD��KD�HPDQDWR�QHO������QXRYH�QRUPH�DQWLVLVPLFKH��

/H�QXRYH�QRUPH�VRQR�VWDWH� LQWURGRWWH� FRQ� O¶2UGLQDQ]D�Q������� ³3ULPL�HOHPHQWL� LQ�PDWHULD�GL�

FULWHUL�JHQHUDOL�SHU�OD�FODVVLILFD]LRQH�VLVPLFD�GHO�WHUULWRULR�QD]LRQDOH�H�GL�QRUPDWLYH�WHFQLFKH�SHU�OH�

FRVWUX]LRQL� LQ� ]RQD� VLVPLFD´� GHO� 3UHVLGHQWH� GHO� &RQVLJOLR� GHL� 0LQLVWUL� LQ� GDWD� ��� PDU]R� ����� H�

SXEEOLFDWD�VXOOD�*D]]HWWD�8IILFLDOH�LQ�GDWD�������������

/¶2UGLQDQ]D��FRQWLHQH�PRGLILFKH�VRVWDQ]LDOL� LQ� WHUPLQL�GL� ULFODVVLILFD]LRQH�GHOOH�]RQH�D�ULVFKLR�

VLVPLFR�H�GL�FULWHUL�FRVWUXWWLYL��/¶DJJLRUQDPHQWR�FRQWLHQH�QRQ�VROR�OH�PDSSH�VWLODWH�FRQ�OH�PRGLILFKH�

ULSRUWDWH� GDL� YDUL� GHFUHWL� VXFFHGXWRVL� QHO� WHPSR�� PD� DQFKH� XQD� ULHODERUD]LRQH� EDVDWD� VX� QXRYL�

FULWHUL�GHWWDWL�GDOOH�&RPPLVVLRQL�LVWLWXLWH�DG�KRF��

�

8QD� QRYLWj� GHOOD� QXRYD� FODVVLILFD]LRQH� VLVPLFD� GHO� ����� FRQVLVWH� QHOOD� VXGGLYLVLRQH� GHO�

WHUULWRULR�QD]LRQDOH�LQ���]RQH�RPRJHQHH�D�FXL�FRUULVSRQGH�XQ¶DFFHOHUD]LRQH�GL�ULIHULPHQWR�YDULDELOH�

GD�PHQR�GL������J�QHOOD�TXDUWD�]RQD�ILQR�D������J�QHOOD�SULPD�]RQD��

1HOOH� WDEHOOD� �� VXFFHVVLYD� VRQR� ULSRUWDWH� OH� DFFHOHUD]LRQL� SHU� RJQL� ]RQD� RPRJHQHD� GL�

ULIHULPHQWR��
�

�

�

�

�

�

�

�

�

�

�

�

�

�

���
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�
�

3DJ���� GL���

/¶23&0� ���������� LQVHULVFH� LO� &RPXQH� 1DSROL� QHOOD� ]RQD� �� GDO� SXQWR� GL� YLVWD�
GHOO¶DFFHOHUD]LRQH� RUL]]RQWDOH� FRQ� SUREDELOLWj� GL� VXSHUDPHQWR� SDUL� DO� ���� LQ� ��� DQQL� H� SUHYHGH�

SHUWDQWR�FKH�O¶DFFHOHUD]LRQH�GL�DQFRUDJJLR�GHOOR�VSHWWUR�GL�ULVSRVWD�HODVWLFR��DJ�J��VLD�SDUL�D�������

�

4XHVWD�RUGLQDQ]D�q�VWDWD�LQWHJUDOPHQWH�ULSUHVD�HG�LQ�SDUWH�VRVWLWXLWD��LQ�SDUWLFRODUH�QHOOH�SDUWL�

ULJXDUGDQWL�OD�YDOXWD]LRQH�GHOOH�D]LRQL�VLVPLFKH�GL�SURJHWWR��GDOOD�QXRYD�QRUPDWLYD�³1RUPH�WHFQLFKH�

SHU�OH�FRVWUX]LRQL´�GHO����JHQQDLR������H�OH�XOWLPH�17&�GHO�������������

�

&$7(*25,(�',�62772682/2�(�&21',=,21,�7232*5$),&+(��17&�������

$L�ILQL�GHOOD�GHILQL]LRQH�GHOO¶D]LRQH�VLVPLFD�GL�SURJHWWR��O¶HIIHWWR�GHOOD�ULVSRVWD�VLVPLFD�ORFDOH�VL�

YDOXWD�PHGLDQWH�VSHFLILFKH�DQDOLVL��GD�HVHJXLUH�FRQ�OH�PRGDOLWj�LQGLFDWH�QHO�����������,Q�DOWHUQDWLYD��

TXDORUD� OH� FRQGL]LRQL� VWUDWLJUDILFKH� H� OH� SURSULHWj� GHL� WHUUHQL� VLDQR� FKLDUDPHQWH� ULFRQGXFLELOL� DOOH�

FDWHJRULH�GHILQLWH�QHOOD�7DE������,,��VL�SXz�IDUH�ULIHULPHQWR�D�XQ�DSSURFFLR�VHPSOLILFDWR�FKH�VL�EDVD�

VXOOD�FODVVLILFD]LRQH�GHO�VRWWRVXROR�LQ�IXQ]LRQH�GHL�YDORUL�GHOOD�YHORFLWj�GL�SURSDJD]LRQH�GHOOH�RQGH�

GL� WDJOLR��96��,�YDORUL�GHL�SDUDPHWUL�PHFFDQLFL�QHFHVVDUL�SHU� OH�DQDOLVL�GL�ULVSRVWD�VLVPLFD� ORFDOH�R�

GHOOH�YHORFLWj�96�SHU�O¶DSSURFFLR�VHPSOLILFDWR�FRVWLWXLVFRQR�SDUWH�LQWHJUDQWH�GHOOD�FDUDWWHUL]]D]LRQH�

JHRWHFQLFD�GHL�WHUUHQL�FRPSUHVL�QHO�YROXPH�VLJQLILFDWLYR��GL�FXL�DO����������GHOOH�17&�������

,�YDORUL�GL�96�VRQR�RWWHQXWL�PHGLDQWH�VSHFLILFKH�SURYH�RSSXUH��FRQ�JLXVWLILFDWD�PRWLYD]LRQH�H�

OLPLWDWDPHQWH� DOO¶DSSURFFLR� VHPSOLILFDWR�� VRQR� YDOXWDWL� WUDPLWH� UHOD]LRQL� HPSLULFKH� GL� FRPSURYDWD�

DIILGDELOLWj�FRQ�L�ULVXOWDWL�GL�DOWUH�SURYH�LQ�VLWR��TXDOL�DG�HVHPSLR�OH�SURYH�SHQHWURPHWULFKH�GLQDPLFKH�

SHU�L�WHUUHQL�D�JUDQD�JURVVD�H�OH�SURYH�SHQHWURPHWULFKH�VWDWLFKH��

/D� FODVVLILFD]LRQH�GHO� VRWWRVXROR� VL� HIIHWWXD� LQ� EDVH�DOOH� FRQGL]LRQL� VWUDWLJUDILFKH�HG�DL� YDORUL�

GHOOD� YHORFLWj� HTXLYDOHQWH� GL� SURSDJD]LRQH� GHOOH� RQGH� GL� WDJOLR�� 96�HT� �LQ� P�V��� GHILQLWD�

GDOO¶HVSUHVVLRQH��

�

�

�

FRQ��

KL�VSHVVRUH�GHOO¶L�HVLPR�VWUDWR��

96�L�YHORFLWj�GHOOH�RQGH�GL�WDJOLR�QHOO¶L�HVLPR�VWUDWR��

1�QXPHUR�GL�VWUDWL��

���
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�
�

3DJ���� GL���

&RQGL]LRQL�WRSRJUDILFKH�
3HU�FRQGL]LRQL�WRSRJUDILFKH�FRPSOHVVH�q�QHFHVVDULR�SUHGLVSRUUH�VSHFLILFKH�DQDOLVL�GL�ULVSRVWD�

VLVPLFD�ORFDOH��3HU�FRQILJXUD]LRQL�VXSHUILFLDOL�VHPSOLFL�VL�SXz�DGRWWDUH�OD�VHJXHQWH�FODVVLILFD]LRQH��

7��6XSHUILFLH�SLDQHJJLDQWH��SHQGLL�H�ULOLHYL�LVRODWL�FRQ�LQFOLQD]LRQH�PHGLD�L� �����

7��3HQGLL�FRQ�LQFOLQD]LRQH�PHGLD�L�!�����

7��5LOLHYL�FRQ� ODUJKH]]D� LQ�FUHVWD�PROWR�PLQRUH�FKH�DOOD�EDVH�H� LQFOLQD]LRQH�PHGLD����� � L� �

����

7��5LOLHYL�FRQ�ODUJKH]]D�LQ�FUHVWD�PROWR�PLQRUH�FKH�DOOD�EDVH�H�LQFOLQD]LRQH�PHGLD�L�!�����

�
�

����&DOFROR�GHOOH�9V��HT��H�GHILQL]LRQH�FDWHJRULD�VXROR�
�

/H� LQGDJLQL�GD�HIIHWWXDUVL� VRQR��TXLQGL��SUHYDOHQWHPHQWH� ILQDOL]]DWH�DOOD�GHWHUPLQD]LRQH�GHOOD�

JLDFLWXUD�H�SRWHQ]D�GHJOL�VWUDWL�QHL�VLWL�VFHOWL��ILQR�DG�XQD�SURIRQGLWj�GL����P�GDO�SLDQR�GL�SRVD�GHOOH�

IRQGD]LRQL�� HG� DOOD� FDUDWWHUL]]D]LRQH� VLVPLFD� GHL� WHUUHQL� SUHVHQWL�� LQWHVD� FRPH�GHWHUPLQD]LRQH� LQ�

SDUWLFRODUH� GHOOD� 9HORFLWj� GHOOH� RQGH� VLVPLFKH� WUDVYHUVDOL� 9V� GHL� VLQJROL� VLVPRVWUDWL�� FRQ� FDOFROR�

GHOOD�PHGLD�SHVDWD�SHU� L�SULPL����PHWUL� �96�HT�� ILQR�DO�VXEVWUDWR�HG�DWWULEX]LRQH�DOOD�FDWHJRULD�GL�

VXROR�GL�FXL�DOOD�17&����FRQ�OD�YHULILFD�GHOOD�VLJQLILFDWLYLWj��LQ�VHQVR�RUL]]RQWDOH��GL�WDOH�DWWULEX]LRQH�
�

$�WDOH�VFRSR�VRQR�VWDWH�HVHJXLWH�OH�VHJXHQWL�LQGDJLQL��

Q����DFTXLVL]LRQH�VLVPLFD��SXQWXDOH�GL�WLSR�+�9�6�5���

Q����SURILOR�VLVPLFR�GL�WLSR�0�$�6�:��
�

,�ULVXOWDWL�ULFDYDWL�GDOOH�HODERUD]LRQL�GHOOH�LQGDJLQL�+965�H�0$6:�HVHJXLWH��YHQJRQR�GL�VHJXLWR�

ULSRUWDWL� DWWUDYHUVR� WDEHOOH� ULDVVXQWLYH� GHL� YDORUL� SULQFLSDOL�� ,Q� DOOHJDWR�� q� ULSRUWDWD� OD� UHOD]LRQH�

FRPSOHWD��

�

�

�

�

�

���
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�
�

3DJ���� GL���

PROFILO VERTICALE Vs 

6LVPRVWUDWR� 9V�
(m/s) 

6SHVVRUH�
(m) 

3URIRQGLWj�
(m) 

1 167 1.5 1.5 

2 319 12.3 13.8 

3 486 18.2 32 

0LVILW� 0.42 

96�HT��
Calcolato da  piano campagna fino al bedrock 
(Vs > 800 m/s) o alla profondità di 30 m se non 

rinvenuto

327 m/s 

 

Tabella riassuntiva profilo verticale delle Vs e VS,eq; 

�
/XQJKH]]D�
ILQHVWUD�OZ�

>V@�

1XPHUR�
GL�

ILQHVWUH�
QZ�

1XPHUR�
GL�FLFOL�

QF�

'DWL�VWDWLVWLFL�GL�IUHTXHQ]D�GDOOH�VLQJOH�ILQHVWUH� *UDGR�GHO�
FRQWUDVWR�GL�
LPSHGHQ]D�I��>+]@� VI�>+]@ $�� V$�I���

ϮϬ͘ϬϬ� ��� ���� ������ ����� ����� ����� DK��Z�dK�
 

Tabella riassuntiva parametri della prova hvsr; 

 

�

�,O�PRGHOOR�UDSSUHVHQWDWLYR�GHOOH�YHORFLWj�FRQ�OH�SURIRQGLWj�FL�KD�LQGRWWL�DG�DVFULYHUH�WDOH�DUHD�

DG�XQD�FODVVH�GL�VLWR�GL�7LSR�&��VHFRQGR�LO�'�0���������������
�

3HU� TXDQWR� ULJXDUGD� OH� FRQGL]LRQL� WRSRJUDILFKH�� O¶DUHD� LQ� RJJHWWR� q� � FODVVLILFDWD� FRPH� 7���

³6XSHUILFLH�SLDQHJJLDQWH��SHQGLL�H�ULOLHYL�LVRODWL�FRQ�LQFOLQD]LRQH�PHGLD�L� ����´�

�

�

���



UHOD]LRQH�JHRORJLFD�38$�YLD�6WDGHUD� �

'ĞŽůŽŐŝĂ�ĂƉƉůŝĐĂƚĂ���������������������������������������������������������������������������������������������������������������������������������������������������Žƚƚ͘�'ĞŽůŽŐŽ�'ŝŽƐĂĨĂƚƚĞ�EK��Z/EK�
�
�

3DJ���� GL���

����5LVSRVWD�VLVPLFD�ORFDOH�
�
3HU�XQD�FRUUHWWD�ULVSRVWD�VLVPLFD�ORFDOH�q�QHFHVVDULR�GHILQLUH�JOL�VSHWWUL�GL�ULVSRVWD�HODVWLFL�GHOOH�

FRPSRQHQWL�RUL]]RQWDOL�H�YHUWLFDOL�GHOOH�D]LRQL�VLVPLFKH�GL�SURJHWWR��

�

�
�
�
�
�
�

�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�

6LWR�LQ�HVDPH��
ODWLWXGLQH�������������
ORQJLWXGLQH�������������
&ODVVH����
9LWD�QRPLQDOH����

3DUDPHWUL�VLVPLFL�
&DWHJRULD�VRWWRVXROR��&�
&DWHJRULD�WRSRJUDILFD��7��
3HULRGR�GL�ULIHULPHQWR����DQQL�
&RHIILFLHQWH�FX���

���
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�
�

3DJ���� GL���

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�

�

�

�

�
�
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�
�

3DJ���� GL���

����&RQVLGHUD]LRQL�LQ�PHULWR�DOOD�OLTXHID]LRQH�GHL�WHUUHQL�
�

,O� IHQRPHQR� GHOOD� OLTXHID]LRQH� GLQDPLFD� DVVXPH� XQD� SDUWLFRODUH� SHULFRORVLWj� LQ� SUHVHQ]D� GL�

PDWHULDOL� JUDQXODUL� SRFR� DGGHQVDWL� VDWXUL�� ,O� PHFFDQLVPR� GL� WDOH� IHQRPHQR� GLSHQGH� VLD� GDOOH�

FDUDWWHULVWLFKH�UHODWLYH�DO�VLVPD��PDJQLWXGR��GXUDWD��GLVWDQ]D�GDOO
HSLFHQWUR��DFFHOHUD]LRQH�PDVVLPD�

DO� VLWR�� FKH� GD� TXHOOH� GHO� WHUUHQR� �GLVWULEX]LRQH� JUDQXORPHWULFD�� XQLIRUPLWj�� VDWXUD]LRQH�� GHQVLWj�

UHODWLYD��SUHVVLRQL�HIILFDFL�GL�FRQILQDPHQWR��VWDWR�WHQVLRQDOH�LQ�VLWX�LQL]LDOH��HWF����/D�SUHYLVLRQH�GHOOD�

SHULFRORVLWj� GL� OLTXHID]LRQH� VL� EDVD�� ROWUH� FKH� VXL� SDUDPHWUL� GHO� VLVPD� DWWHVR�� VXOOD� VWLPD� GL� XQ�

�SRWHQ]LDOH�GL�OLTXHID]LRQH��GHO�WHUUHQR��LO�TXDOH�GLSHQGH�GD�XQD�VHULH�GL�SDUDPHWUL�JHRWHFQLFL�TXDOL�

DG�HVHPSLR��

D��GLVWULEX]LRQH�JUDQXORPHWULFD��VRQR�VXVFHWWLELOL�GL�OLTXHID]LRQH�L�WHUUHQL�FRQ�GLDPHWUR�PHGLDQR�

GHL� JUDQL� '��� FRPSUHVR� IUD� �����PP� H� �PP� H� FRHIILFLHQWH� GL� XQLIRUPLWj� FRPSUHVR� IUD� �� H� ��

�VDEELH�H�VDEELH�OLPRVH���

E��LQGLFH�GL�SODVWLFLWj��LO�IHQRPHQR�q�SRVVLELOH�LQ�WHUUHQL�FDUDWWHUL]]DWL�GD�XQ�LQGLFH�GL�SODVWLFLWj�

LQIHULRUH�D������

F��GHQVLWj�UHODWLYD��VRQR�VXVFHWWLELOL�GL�OLTXHID]LRQH�L�WHUUHQL�VFLROWL�FRQ�GHQVLWj�UHODWLYD�'U�����

R�QHL� TXDOL�1��]�� GRYH�1�q� LO� QXPHUR�GL� FROSL� GHOOD� SURYD�SHQHWURPHWULFD� VWDQGDUG� �637��H� ]� OD�

SURIRQGLWj�LQ�PHWUL��

G��VDWXUD]LRQH��VRQR�VXVFHWWLELOL�GL� OLTXHID]LRQH� L� WHUUHQL� LQ�FXL� OD�IDOGD�q�SURVVLPD�DO�SLDQR�GL�

FDPSDJQD��

H�� SURIRQGLWj�� LQ� JHQHUH� LO� IHQRPHQR� GL� OLTXHID]LRQH� VL� SXz� YHULILFDUH� HQWUR� L� SULPL� ��P� GL�

WHUUHQR�R�FRPXQTXH�SHU�SUHVVLRQL�YHUWLFDOL�GL�FRQILQDPHQWR�LQIHULRUL�D����N3D��

�

3HU� ,O� '�0�� ����������� �SDUDJUDIR� ���������� H� VXFFHVVLYD� &LUFRODUH� HVSOLFDWLYD� Q�� �� GHO�

������������ LPSRQJRQR� FKH� VLD� YDOXWDWD� OD� VWDELOLWj� QHL� FRQIURQWL� GHOOD� OLTXHID]LRQH� PHGLDQWH� LO�

ULFRUVR�D�PHWRGRORJLH�DQDOLWLFKH�D�FDUDWWHUH�VHPLHPSLULFR��

�

7DOL�YHULILFKH��VHFRQGR�OH�17&�������GHYRQR�HVVHUH�FRQGRWWH�WXWWH�OH�YROWH�FKH�LO�PDQXIDWWR�LQ�

SURJHWWR� LQWHUDJLVFH� FRQ� WHUUHQL� VDWXUL� D� SUHYDOHQWH� FRPSRQHQWH� VDEELRVD� HG� LQ� SUHVHQ]D��

RYYLDPHQWH�� GL� VROOHFLWD]LRQL� FLFOLFKH� H� GLQDPLFKH� SHU� OH� TXDOL� LO� VRWWRVXROR� WHQGH� D� FRPSRUWDUVL�

FRPH�XQ�VLVWHPD� LGUDXOLFDPHQWH�FKLXVR��RYYHUR�FRPH�XQ�VLVWHPD�QRQ�GUHQDWR��QHO�FRQWHPSR��DO�

���
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�
�

3DJ���� GL���

ILQH�GL� IDFLOLWDUH� OH�SURFHGXUH�GL�DQDOLVL��DO�SDUDJUDIR������������q�ULEDGLWR�FKH� WDOL�DQDOLVL�SRVVRQR�

HVVHUH�RPHVVH�LQ�SUHVHQ]D�GHL�VHJXHQWL�FDVL��

/D�YHULILFD�D�OLTXHID]LRQH�SXz�HVVHUH�RPHVVD�TXDQGR�VL�PDQLIHVWL�DOPHQR�XQD�GHOOH�VHJXHQWL�

FLUFRVWDQ]H��

��� DFFHOHUD]LRQL� PDVVLPH� DWWHVH� DO� SLDQR� FDPSDJQD� LQ� DVVHQ]D� GL� PDQXIDWWL� �FRQGL]LRQL� GL�

FDPSR�OLEHUR��PLQRUL�GL����J��

��� SURIRQGLWj�PHGLD� VWDJLRQDOH�GHOOD� IDOGD�VXSHULRUH�D����P�GDO�SLDQR�FDPSDJQD��SHU�SLDQR�

FDPSDJQD�VXE�RUL]]RQWDOH�H�VWUXWWXUH�FRQ�IRQGD]LRQL�VXSHUILFLDOL��

���GHSRVLWL�FRVWLWXLWL�GD�VDEELH�SXOLWH�FRQ�UHVLVWHQ]D�SHQHWURPHWULFD�QRUPDOL]]DWD��1�����!����

RSSXUH�TF�1�!�����GRYH��1�����q�LO�YDORUH�GHOOD�UHVLVWHQ]D�GHWHUPLQDWD�LQ�SURYH�SHQHWURPHWULFKH�

GLQDPLFKH��6WDQGDUG�3HQHWUDWLRQ�7HVW��QRUPDOL]]DWD�DG�XQD�WHQVLRQH�HIILFDFH�YHUWLFDOH�GL�����N3D�

H� TF�1� q� LO� YDORUH� GHOOD� UHVLVWHQ]D� GHWHUPLQDWD� LQ� SURYH� SHQHWURPHWULFKH� VWDWLFKH� �&RQH�

3HQHWUDWLRQ�7HVW��QRUPDOL]]DWD�DG�XQD�WHQVLRQH�HIILFDFH�YHUWLFDOH�GL�����N3D��

��� GLVWULEX]LRQH� JUDQXORPHWULFD� HVWHUQD� DOOH� ]RQH� LQGLFDWH� QHOOD� )LJ�� �������D�� QHO� FDVR� GL�

WHUUHQL�FRQ�FRHIILFLHQWH�GL�XQLIRUPLWj�8F������H�LQ�)LJ���������E��QHO�FDVR�GL�WHUUHQL�FRQ�FRHIILFLHQWH�

GL�XQLIRUPLWj�8F�!������

�

�

�
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�

3DJ���� GL���

�

�

�

�

�

�

�

�

�

�

�

�

�

�
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'ĞŽůŽŐŝĂ�ĂƉƉůŝĐĂƚĂ���������������������������������������������������������������������������������������������������������������������������������������������������Žƚƚ͘�'ĞŽůŽŐŽ�'ŝŽƐĂĨĂƚƚĞ�EK��Z/EK�
�
�

3DJ���� GL���

�

3HU�OD�YDOXWD]LRQH�GHOOD�OLTXHID]LRQH��L�PHWRGL�VHPSOLILFDWL�VL�EDVDQR�VXO�UDSSRUWR�FKH�LQWHUFRUUH�

IUD� OH� VROOHFLWD]LRQL� GL� WDJOLR� FKH� SURGXFRQR� OLTXHID]LRQH� H� TXHOOH� LQGRWWH� GDO� WHUUHPRWR�� KDQQR�

SHUFLz� ELVRJQR� GL� YDOXWDUH� L� SDUDPHWUL� UHODWLYL� VLD� DOO
HYHQWR� VLVPLFR� VLD� DO� GHSRVLWR�� GHWHUPLQDWL�

TXHVWL� XOWLPL� SULYLOHJLDQGR� PHWRGL� EDVDWL� VX� FRUUHOD]LRQL� GHOOD� UHVLVWHQ]D� DOOD� OLTXHID]LRQH� FRQ�

SDUDPHWUL�GHVXQWL�GD�SURYH�LQ�VLWX��/D�UHVLVWHQ]D�GHO�GHSRVLWR�DOOD�OLTXHID]LRQH�YLHQH�TXLQGL�YDOXWDWD�

LQ�WHUPLQL�GL�IDWWRUH�GL�UHVLVWHQ]D�DOOD�OLTXHID]LRQH�H�LQGLFH�GL�OLTXHID]LRQH��,/���

�

�������
� �³ 

��

�
/ G]�]�:)��,�

�
GRYH�&55��&\FOLF�5HVLVWDQFH�5DWLR��LQGLFD�OD�UHVLVWHQ]D�GHO�WHUUHQR�DJOL�VIRU]L�GL�WDJOLR�FLFOLFR�

H�&65��&\FOLF�6WUHVV�5DWLR��OD�VROOHFLWD]LRQH�GL�WDJOLR�PDVVLPD�LQGRWWD�GDO�VLVPD���

*OL� $XWRUL�� DL� ILQL� SURJHWWXDOL�� VXJJHULVFRQR� GL� DGRWWDUH� XQ� YDORUH� GL� )6� !� ���� SHU� OH� VDEELH�

PHGLR�VFLROWH�H�)6�!�����SHU�OH�VDEELH�PHGLR�GHQVH��

�

/D� YHULILFD� D� OLTXHID]LRQH� QRQ� SXz� HVVHUH� RPHVVD� LQ� TXDQWR� OD� SURIRQGLWj�PHGLD� VWDJLRQDOH�

GHOOD�IDOGD�q�LQIHULRUH�D����P�GDO�SLDQR�FDPSDJQD��SHU�SLDQR�FDPSDJQD�VXE�RUL]]RQWDOH�H�VWUXWWXUH�

FRQ�IRQGD]LRQL�VXSHUILFLDOL��'�0��GHO���������������������������
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

&65
&55��)� 6  
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'ĞŽůŽŐŝĂ�ĂƉƉůŝĐĂƚĂ���������������������������������������������������������������������������������������������������������������������������������������������������Žƚƚ͘�'ĞŽůŽŐŽ�'ŝŽƐĂĨĂƚƚĞ�EK��Z/EK�
�
�

3DJ���� GL���

���02'(//$=,21(�*(2/2*,&$�
�
�

�
����0RUIRORJLD��OLWRVWUDWLJUDILD�H�LGURJHRORJLD�ORFDOH�

�

/¶DUHD�LQ�RJJHWWR�ULVXOWD�DG�XQD�TXRWD�PHGLD�ULVSHWWR�DO�OLYHOOR�GHO�PDUH�GL�FLUFD�������PHWUL��D�

QRUG�GHO�FHQWUR�XUEDQR��GRYH�OD�PRUIRORJLD�q�SLDQHJJLDQWH��FRQ�XQD�OHJJHUD�YHUJHQ]D��������YHUVR�

QRUG��VSHVVR�PDUFDWD�GD�SLFFROL�VDOWL�PRUIRORJLFL��

9LVWR�� OH� GHEROL� DFFOLYLWj� SUHVHQWL� H� LO� GROFH� DQGDPHQWR� GHOOD� VXSHUILFLH� WRSRJUDILFD� QRQ� VL�

UHJLVWUDQR�ULVFKL�OHJDWL�D�IHQRPHQL�G¶LQVWDELOLWj�JHRPRUIRORJLFD��

�

/¶DUHD� LQ� RJJHWWR�� D� QRUG� q� GHOLPLWDWD� GDOO
DOYHR� GHOOR� 6SLULWR� 6DQWR� FKH� UDSSUHVHQWD� XQD�

FDQDOL]]D]LRQH�DUWLILFLDOH�GL�ERQLILFD�UHDOL]]DWD�QHO�;,;�VHFROR���

1HO� WUDWWR� LQ� FXL� DWWUDYHUVD� O¶DUD� LQ� RJJHWWR�� LO� FDQDOH� GHOO� 6SLULWR� 6DQWR� GHFRUUH� DFFROWR� DOOD�

VRPPLWj�GL�XQ�ULOHYDWR�LQ�WHUUD�D�VH]LRQH�WUDSH]LD��DOWR�GD���D��P��ODUJR�DOOD�EDVH�FLUFD�WUHQWD�PHWUL�

H� LQ� VRPPLWj� FLUFD� TXLQGLFL�� /D� VH]LRQH� GL� VFROR�� D� FLHOR� DSHUWR� QHO� VHWWRUH� ILQR� DOOD� 9DVFD� GL�

3DFFLDQR��q�UHWWDQJRODUH��ODUJD�FLUFD����P�H�SURIRQGD�GXH��,O�IRQGR�GHO�FDQDOH�q�TXLQGL�SHQVLOH�VXO�

SLDQR�FDPSDJQD�FLUFRVWDQWH��,�ILDQFKL�VRQR�WDORUD�FRVWLWXLWL�GD�RULJLQDUL�PXUL�LQ�SLHWUD�ODYLFD��WDORUD�

GD�WUDWWL�ULSDUDWL�H�ULSULVWLQDWL�LQ�FDOFHVWUX]]R��

,O�GHIOXVVR�GHOOH�DFTXH�PHWHRULFKH��LQ�JHQHUDOH�VHJXH�O¶DQGDPHQWR�GHOOH�SHQGHQ]H�JHQHUDOL��LO�

WXWWR�DG�HVFOXGHUH�ULVFKL�OHJDWL�DG�DOOXYLRQDPHQWR�SHU�IHQRPHQL�G¶HVRQGD]LRQH����

�
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'ĞŽůŽŐŝĂ�ĂƉƉůŝĐĂƚĂ���������������������������������������������������������������������������������������������������������������������������������������������������Žƚƚ͘�'ĞŽůŽŐŽ�'ŝŽƐĂĨĂƚƚĞ�EK��Z/EK�
�
�

3DJ���� GL���

�

3HU�OD�ULFRVWUX]LRQH�OLWRVWUDWLJUDILFD�GHO�VRWWRVXROR�LQ�HVDPH��VL�q�IDWWR�ULIHULPHQWR��VRSUDWWXWWR��

DOOH� LQGDJLQL� HVHJXLWH� �VRQGDJJLR� JHRJQRVWLFR� D� FF��� FKH� KD� SHUPHVVR� XQD� ULFRVWUX]LRQH�

VWUDWLJUDILFD� GL� PDVVLPD� OD� TXDOH�� FRUUHODWD� DOOH� SURYD� SHQHWURPHWULFD� HVHJXLWD�� KD� IRUQLWR� XQ�

TXDGUR� HVDXVWLYR� SHU� TXDQWR� ULJXDUGD� OH� FDUDWWHULVWLFKH� ILVLFR�PHFFDQLFKH�GHL� WHUUHQL� GHOO¶DUHD� LQ�

RJJHWWR��

�

/R�VWXGLR�GHOOD�VWUDWLJUDILD�GHL�FDURWDJJL�HVHJXLWL��KD�SHUPHVVR�G
LQGLYLGXDUH�L�FDUDWWHUL�OLWRORJLFL��

VWUDWLJUDILFL�H�WHFQLFL�GHL�WHUUHQL�GHO�VRWWRVXROR�ILQR�D�SURIRQGLWj�GL����P��

,�GHSRVLWL�ULQYHQXWL�SRVVRQR�HVVHUH�LQTXDGUDWL�QHL�VHJXHQWL�WLSL�OLWRORJLFL��
� �

$�±�6XROL�DWWXDOL��GHSRVLWL�GL�FRSHUWXUD�HOXYLDOH�H�FROOXYLDOH��HVFDYDWL�GL�FDQDOL�H�GL�FDYD�
%���&HQHUH�FRQ�SRPLFL�
&���&HQHUH�FRQ�SRPLFL��HOHPHQWL�OLWLFL�H�EORFFKL����
'���3DOHRVXROR�H�FHQHUH�KXPLILFDWD��

�
'D�XQ�SXQWR�GL�YLVWD�JHRORJLFR���WHFQLFR�L�GHSRVLWL�VRQR�VXGGLYLVLELOL�LQ��

��7HUUH��OLWRWLSL�GD�$�DG�'��
�

,� GHSRVLWL� VFLROWL� VRQR� HVVHQ]LDOPHQWH� UDSSUHVHQWDWL� GD� �WHUUH� D� JUDQD� JURVVD��� HVVHQGR� ULVXOWDWD�

PROWR�VXERUGLQDWD� OD�SUHVHQ]D�GL� OLYHOOL�FRQ�FDUDWWHUL�SL��VLPLOL�D�TXHOOL�GHOOH��WHUUH�D�JUDQD� ILQH��R�

GHOOH��WHUUH�RUJDQLFKH���SDOHRVXROR��$�*�,���������

9HQJRQR�GL�VHJXLWR�GHVFULWWL�L�SULQFLSDOL�FDUDWWHUL�GHL�OLWRWLSL�LQGLYLGXDWL�

�

$���6XROL�DWWXDOL��GHSRVLWL�GL�FRSHUWXUD�HOXYLDOH�H�FROOXYLDOH�

/D�SRU]LRQH�SL��VXSHUILFLDOH�H�DIILRUDQWH�VL�SUHVHQWD�FRVWLWXLWD�GD�VXROL�PDL�WURSSR�PDWXUL�H�VSHVVL�

SHU�O¶DFFXPXOR�DO�VXROR�GHL�SURGRWWL�GHOO¶DWWLYLWj�YXOFDQLFD�SURWUDWWDVL�ILQR�LQ�WHPSL�VWURULFL��

,Q� VXEVXSHUILFLH� VRQR� SUHVHQWL� IDFLHV� G¶DOWHUD]LRQH� LQ� SRVWR� R� GL� ULVHGLPHQWD]LRQH� GHL� GHSRVLWL�

SLURFODVWLFL� SUHYDOHQWHPHQWH� FRVWLWXLWL� FHQHUH� PHGLD� H� ILQH� �VDEELR�OLPRVD�� D� FXL� VL� DVVRFLDQR�

���



UHOD]LRQH�JHRORJLFD�38$�YLD�6WDGHUD� �

'ĞŽůŽŐŝĂ�ĂƉƉůŝĐĂƚĂ���������������������������������������������������������������������������������������������������������������������������������������������������Žƚƚ͘�'ĞŽůŽŐŽ�'ŝŽƐĂĨĂƚƚĞ�EK��Z/EK�
�
�

3DJ���� GL���

HOHPHQWL� SRPLFHL�� VRYHQWH� SLFFROL�� H� VXERUGLQDWDPHQWH� OLWLFL�� VSDUVL� H� IDFLHV� OLPRVR� VDEELRVH�� /R�

VSHVVRUH�JHQHUDOPHQWH�QRQ�VXSHUD�����P�H�QRQ�p�LQIHULRUH�D�����P��

�

%���&HQHUH�FRQ�SRPLFL�

'D� XQ� SXQWR� GL� YLVWD� OLWRORJLFR� q� XQR� GHL� GHSRVLWL� SL�� FRPXQL� H� GLIIXVL� FRPSUHQGHQGR� L� WHUUHQL�

FRVWLWXLWL�GD�XQD�IUD]LRQH�FLQHULWLFD�SUHYDOHQWH�DVVRFLDWD�D�TXDQWLWj�YDULDELOL�GL�SRPLFL�FRQ�HOHPHQWL�

OLWLFL�VXERUGLQDWL�R�DVVHQWL��

7DOH�WLSR�GL�GHSRVLWR�VL�ULQYLHQH�D�YDULH�DOWH]]H�QHOOH�VHULH�VWUDWLJUDILFKH�GHOO
DUHD��

�

&���&HQHUH�FRQ�SRPLFL��HOHPHQWL�OLWLFL�
� �
1HOOH� VXFFHVVLRQL� SLURFODVWLFKH� VRQR� VWDWL� ULQYHQXWL� EDQFKL� H� VWUDWL� DQFKH� GL� RUGLQH� GHFLPHWULFR�

FRVWLWXLWL� GD� FHQHUH� PHGLD� H� JURVVD� LQJOREDQWH� SRPLFL�� HOHPHQWL� OLWLFL� H� WDORUD� QXPHURVL� EORFFKL�

GLVWULEXLWL�FDRWLFDPHQWH�R�FRQFHQWUDWL�LQ�OHQWL���

,� FDUDWWHUL� WHVVLWXUDOL� VRQR�HVVHQ]LDOPHQWH�DVVLPLODELOL� D� WLSLFKH� IDFLHV�GL� GHSRVLWR�GD� WUDVSRUWR� LQ�

PDVVD��lahar�H�FRODWH�GHWULWLFR�IDQJRVH��FRQ�FRQWLQXLWj�ODWHUDOH�H�VSHVVRUH�GHJOL�VWUDWL��WLSLFDPHQWH�

YDULDELOL��

�

'���3DOHRVXROR�H�FHQHUH�SDU]LDOPHQWH�KXPLILFDWD��
�
,�GHSRVLWL�GL�FHQHUH�FKH�UDSSUHVHQWDQR�IDVL�FRQFOXVLYH�GL�FLFOL�GL�DWWLYLWj�YXOFDQLFD�KDQQR�VXELWR�XQ�

SURFHVVR� GL� SHGRJHQL]]D]LRQH� SL�� R� PHQR� VSLQWR� LQ� UHOD]LRQH� DOOD� GXUDWD� GHOO
LQWHUYDOOR� GL�

TXLHVFHQ]D�HG�DOOH�FRQGL]LRQL�FOLPDWLFKH��(VVL�VRQR�TXLQGL�FDUDWWHUL]]DWL�GD�XQD�VSLQWD�DOWHUD]LRQH�

GHL� PDWHULDOL� H� WDORUD� GDOOD� SUHVHQ]D� GL� UHVLGXL� RUJDQLFL� FDUERQLRVL� D� FXL� VL� DVVRFLD� XQD� WLSLFD�

FRORUD]LRQH�GDO�PDUURQH�DO�QHUDVWUR��'XUDWH�L�VRQGDJJL�VL�VRQR�LQGLYLGXDWL���OLYHOOL�GL�SDOHRVXROR��

�
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�
�

3DJ���� GL���

�
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'ĞŽůŽŐŝĂ�ĂƉƉůŝĐĂƚĂ���������������������������������������������������������������������������������������������������������������������������������������������������Žƚƚ͘�'ĞŽůŽŐŽ�'ŝŽƐĂĨĂƚƚĞ�EK��Z/EK�
�
�

3DJ���� GL���

,O�OLWRWLSR�SUHGRPLQDQWH��QHOO¶DUHD�LQ�HVDPH��ILQR�D�FLUFD����PHWUL�GL�SURIRQGLWj��q�UDSSUHVHQWDWR�

GD� FHQHUL� OLPRVR�VDEELRVD��4XHVWH� VL� SUHVHQWDQR�PDJJLRUPHQWH� FRQ� WHVVLWXUD� RPRJHQHD� FRQ�DO�

ORUR� LQWHUQR� SLFFROL� HOHPHQWL� SRPLFHL� H� ODSLGHL� VSDUVL� FRQ� GLVWULEX]LRQH� LVRWURSD� R� FRQFHQWUDWL� LQ�

OHQWL�� WDORUD� OD� WHVVLWXUD�PRVWUD� LQYHFH�XQ¶RUJDQL]]D]LRQH� LQ�VRWWLOL� OLYHOOL�� ,�VLQJROL�VWUDWL�KDQQR�XQR�

VSHVVRUH�PROWR�OLPLWDWR�FKH�VSHVVR�QRQ�VXSHUD�LO�PHWUR��� L�SLDQL�GL�VWUDWR�VRQR�SLDQR�SDUDOOHOL��PD�

FRQ�IUHTXHQWL�LQWHUUX]LRQH�GHOOD�FRQWLQXLWj��

/LYHOOL� GL� FHQHUH� KXPLILFDWD� �SDOHRVXROL�� FKH� VRWWROLQHDQR� OH� SDXVH� SL�� OXQJKH� GHOO¶DWWLYLWj�

YXOFDQLFD�� VRQR� ULQYHQLELOL� D� SDUWLUH� GD� FLUFD� ��PHWUL� GL� SURIRQGLWj� FRQ� VSHVVRUL� GHFLPHWULFL�� FRVu�

FRPH�HYLGHQ]LDWR�DQFKH�GDOOH�SURYH�SHQHWURPHWULFKH��
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�
�

3DJ���� GL���
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'ĞŽůŽŐŝĂ�ĂƉƉůŝĐĂƚĂ���������������������������������������������������������������������������������������������������������������������������������������������������Žƚƚ͘�'ĞŽůŽŐŽ�'ŝŽƐĂĨĂƚƚĞ�EK��Z/EK�
�
�

3DJ���� GL���

'D� XQ� SXQWR� GL� YLVWD� LGURJHRORJLFR�� O¶DUHD� LQ� HVDPH� ULFDGH� DOO¶LQWHUQR� GHOOD� 8QLWj�
,GURJHRORJLFKH� GHO� ³6RPPD�9HVXYLR´�� XELFDWD� QHOOD� SDUWH� PHULGLRQDOH� GHO� JURVVR� JUDEHQ� � SOLR�

TXDWHUQDULR�GHOOD�FRQFD�FDPSDQD�HG�VRQR�LGURJHRORJLFDPHQWH�LQWHUFRQQHVVH�FRQ�OH�XQLWj�DGLDFHQWL��

GHL�³&DPSL�IOHJUHL´��GHO�³9ROWXUQR�5HJL�/DJQL´�H�GHOOD�³3LDQD�GHO�6DUQR´��
�
,� WHUUHQL�DIILRUDQWL�SRVVRQR�HVVHUH� ULFRQGRWWL� DG� ³DFTXLIHUL� YXOFDQLFL´�� FDUDWWHUL]]DWL�GD�JUDGL�H�

WLSL�GLYHUVL�GL�SHUPHDELOLWj��OD�TXDOH�ULVXOWD�IRUWHPHQWH�LQIOXHQ]DWD�GDOOD�OLWRORJLD�H�JUDQXORPHWULD�GHL�

WHUUHQL�SUHVHQWL��

4XHVWL�VHGLPHQWL�RIIURQR�FRPXQTXH�XQD�GLVFUHWD�SHUPHDELOLWj�SULPDULD�SHU�SRURVLWj��QHO�FDVR�

GHOOH�YXOFDQLWH�VFLROWH��HG�XQD�PHGLD�SHUPHDELOLWj�VHFRQGDULD�SHU�IUDWWXUD]LRQH�QHO�FDVR�GHOOH�ODYH�

IUDWWXUDWH�R�GHO�WXIR�LQ�IDFLHV�OLWRLGH��

�

3HU�TXDQWR�ULJXDUGD�LO�WLSR�H�JUDGR�GL�SHUPHDELOLWj�GHL�WHUUHQL�HVVR�ULVXOWD�YDULDELOH�VLD�WUD�L�GXH�

FRPSOHVVL� GHVFULWWL� VRSUD� FKH� QHOO¶DPELWR� GHJOL� VWHVVL�� /H� SLURFODVWLWL� ULVXOWDQR� SHUPHDELOL� SHU�

SRURVLWj� FRQ� XQ� JUDGR�PHGLR�VFDUVR� LQ� IXQ]LRQH� GHL� FDUDWWHUL� JUDQXORPHWULFR�OLWRORJLFL� GHL� VLQJROL�

VWUDWL��SDVVDQGR�GD�YDORUL�DOWL�QHOOH�SRPLFL�H�ODSLOOL�D�PROWR�PRGHVWL�QHOOH�FHQHUL�FRQ�IUD]LRQH�OLPRVD�

SUHYDOHQWH��
�

,O� OLYHOOR�GHOOD� IDOGD�DFTXLIHUD�PLVXUDWR� LQ�XQ¶DUHD�DGLDFHQWH�D�TXHOOD� LQ�RJJHWWR��VL�DWWHVWD�DG�

XQD�SURIRQGLWj�GL�FLUFD�����PHWUL�GDO�SLDQR�FDPSDJQD��
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�
�

3DJ���� GL���
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'ĞŽůŽŐŝĂ�ĂƉƉůŝĐĂƚĂ���������������������������������������������������������������������������������������������������������������������������������������������������Žƚƚ͘�'ĞŽůŽŐŽ�'ŝŽƐĂĨĂƚƚĞ�EK��Z/EK�
�
�

3DJ���� GL���

����&DUDWWHUL]]D]LRQH�JHRWHFQLFD�
�

3HU� ULVDOLUH� DOOH� FDUDWWHULVWLFKH� ILVLFR�PHFFDQLFKH� GHL� WHUUHQL� GHO� VRWWRVXROR� LQ� HVDPH�� VRQR�

VWDWH�HVHJXLWH�Q���SURYH�SHQHWURPHWULFKH��'36+���

�

/D�SURYD�SHQHWURPHWULFD�� LQ�JHQHUDOH��KD�OR�VFRSR�GL�ULFRVWUXLUH�OD�VWUDWLJUDILD��GD�XQ�SXQWR�GL�

YLVWD� PHFFDQLFR�� GHO� VRWWRVXROR� HYLGHQ]LDQGR� VWUDWL� D� GLYHUVR� ³VWDWR� GL� DGGHQVDPHQWR´� H� TXLQGL�

LQGLYLGXDUH� OD� SRVL]LRQH� GL� VWUDWL� SL�� FRPSDWWL� GD� XWLOL]]DUH� FRPH� SRVVLELOL� LGRQHL� SLDQL� GL� SRVD�

IRQGD]LRQDOH���

/H� SURYH� HVHJXLWH� KDQQR� FRQIHUPDWR� OD� QDWXUD� GHL� WHUUHQL� SUHVHQWL� FRVu� FRPH� GHVFULWWD� QHO�

SDUDJUDIR�SUHFHGHQWH� LQIDWWL�� L�JUDILFL� UHODWLYL�DOOH�SURYH�VRQR�FDUDWWHULVWLFL�GL� WHUUHQL� LQFRHUHQWL�FRQ�

DOWHUQDQ]H�GL�SL��OLYHOOL��

�

3RLFKp� OH� SURYH� HVHJXLWH�� QRQ� ULVXOWDQR� SHUIHWWDPHQWH� FRUUHODELOL�� GL� VHJXLWR� VL� ULSRUWD� XQ�

PRGHOOR�JHRWHFQLFR�SHU�RJQL�VLQJROD�SURYD�JHRWHFQLFD�� �

��
�,O�VRWWRVXROR��GD�XQ�SXQWR�GL�YLVWD�GHL�SDUDPHWUL�ILVLFR�PHFFDQLFL��SXz�HVVHUH�VFKHPDWL]]DWR�LQ�

YDUL� OLYHOOL� ��� WDEHOOH� ������ LQ� FXL� q� SRVVLELOH� DYHUH� XQD� VLWXD]LRQH� G¶LQVLHPH� GHO� VRWWRVXROR��

QHOO¶DPELWR�GHOOH�SURIRQGLWj�FKH�VDUDQQR�LQWHUHVVDWH�GDOOH�WHQVLRQH�LQGRWWL�GDO�PDQXIDWWR��
�

�
5LFRUGLDPR�FRPXQTXH�FKH�RJQL�OLYHOOR�SUHVHQWD�QHO�VXR�LQWHUQR�XQ¶RPRJHQHLWj�LQ�VHQVR�ODWR�LQ�

TXDQWR�LO�JUDILFR�SHQHWURPHWULFR�PRVWUD�LO�FDUDWWHULVWLFR�DQGDPHQWR�GL�TXHVWL�OLWRWLSL�D�JURVVL�VEDO]L��

SHU� XQ� GHWHUPLQDWR� OLYHOOR� VL� KDQQR� DQFKH� SHU� SLFFROH� YDULD]LRQL� GL� SURIRQGLWj�� VDOWL� GL� GHFLQH� GL�

.J�FPT��R�FRPH�LQ�TXHVWR�FDVR�GL�QXPHUL�GL�FROSL�GHO�'36+���

�

1HOOD�VHJXHQWH�WDEHOOD�VRQR�ULSRUWDWH�OH�SURIRQGLWj�GHL�VLQJROL�OLYHOOL��OH�TXDOL�FRPXQTXH��YLVWD�OD�

QDWXUD� GHL� WHUUHQL� LQ� HVDPH� �HWHURJHQHL��� VRQR� GD� ULWHQHUVL� LQGLFDWLYH� H� VRJJHWWH� DG� HYHQWXDOL� H�

PRGHVWH�YDULD]LRQL�LQ�QDWXUD��

�

���
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�
�

3DJ���� GL���

3HU� HIIHWWXDUH� FRUUHOD]LRQL� HPSLULFKH� WUD� 1��� H� OH� FDUDWWHULVWLFKH� JHRWHFQLFKH� GHL� WHUUHQL�� q�

SRVVLELOH�XWLOL]]DUH�OD�YDVWD�ELEOLRJUDILD�HVLVWHQWH�H�GL�VLFXUD�DWWHQGLELOLWj��VYLOXSSDWD�VXOOH�SURYH�637�

�'36+��&37��GD�QXPHURVL�$XWRUL��

�

1HO�QRVWUR�FDVR�VRQR�VWDWH�XWLOL]]DWH�OH�VHJXHQWL�&RUUHOD]LRQL���

'HQVLWj�UHODWLYD��6.(03721��
$QJROR�GL�DWWULWR��0(<(5+2)��
0RGXOR�HGRPHWULFR��%(*(0$11�±�0(1=(1%$&+�(�0$/&(9��
0RGXOR�GL�<RXQJ��%2:/(6��
6WDWR�GL�DGGHQVDPHQWR��&ODVVLILFD]LRQH�$*,�
�

6L�SUHFLVD�FKH�OD�TXRWD�]HUR�GHOOD�VHJXHQWH�WDEHOOD�q�ULIHULWD�DOOD�TXRWD�GHO�SLDQR�FDPSDJQD�QHO�

PRPHQWR�LQ�FXL�VRQR�VWDWH�HVHJXLWH�OH�SURYH�SHQHWURPHWULFKH��
�
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�
�

3DJ���� GL���

7DEHOOD���3���PRGHOOR�JHRWHFQLFR��
�

� SURI� VS� J� V� 1��� ��� &X�
�

0RGXOR��
<RXQJ�
NJ�FPT�

(HG� 3RLVVRQ 'U� 6WDWR�GL�
DGGHQVDPHQWR�FRQVLVWHQ]D�

�$*,�� FP� P� NJ�FPF� NJ�FPT� 1FROSL� ���� NJ�FPT NJ�FPT �

� �� �� �� '36+� �� ��
� �� �� �� �� �� �ULSRUWR�

� ���OLYHOOR� �� �������� ����� ��� ��� ���� ���� ����� ���� ��� PRGHUDW��DGGHQVDWR

� � �� �� �� �� ��

� ���� �� �� �� �� ��

� ���OLYHOOR� ���� �������� ����� �� ��� ���� ��� ���� ���� �� VFLROWR

� � �� �� �� ��

� ���� �� �� �� �� ��
� ���OLYHOOR� �� �������� ����� �� ��� ���� ���� ���� ���� ��� SRFR�DGGHQVDWR

� � �� �� �� �� ��

� ���� �� �� �� �� ��

� ���OLYHOOR� ���� �������� ����� �� ��� ���� ���� ���� ���� ��� VFLROWR

� � �� �� �� �� ��

� ���� �� �� �� �� ��

� ���OLYHOOR� �� �������� ����� �� ��� ���� ���� ���� ���� ��� SRFR�DGGHQVDWR

� � �� �� �� �� ��

� ���� �� �� �� �� �)DOGD������P�
� ���OLYHOOR� ���� �������� ����� �� ��� ���� ���� ���� ���� ��� VFLROWR

� � �� �� �� �� ��

� ���� �� �� �� �� ��

� ���OLYHOOR� ���� �������� ����� �� ��� ���� ���� ���� ���� ��� SRFR�DGGHQVDWR

� � �� �� �� �� ��

� ����� �� �� �� �� �� ��

� ���OLYHOOR� ���� �������� ����� ��� ��� ���� ���� ���� ���� ��� PRGHUDW��DGGHQVDWR

� � �� �� �� �� �� ��
� ����� �� �� �� �� �� ��
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3DJ���� GL���

7DEHOOD���3���PRGHOOR�JHRWHFQLFR��
�

� SURI� VS� J� V� 1��� ��� &X�
�

0RGXOR��
<RXQJ�
NJ�FPT�

(HG� 3RLVVRQ 'U� 6WDWR�GL�
DGGHQVDPHQWR�FRQVLVWHQ]D�

�$*,�� FP� P� NJ�FPF� NJ�FPT� 1FROSL� ���� NJ�FPT NJ�FPT �

� �� �� �� '36+� �� ��
� �� �� �� �� �� ��ULSRUWR�

� ���OLYHOOR� �� �������� ����� ��� ��� ���� ���� ����� ���� ��� PRGHUDW��DGGHQVDWR

� � �� �� �� �� ��

� ���� �� �� �� �� ��

� ���OLYHOOR� ���� �������� ����� �� ��� ���� ��� ���� ���� �� VFLROWR

� � �� �� �� ��

� ���� �� �� �� �� ��
� ���OLYHOOR� ���� �������� ����� �� ��� ���� ���� ���� ���� ��� SRFR�DGGHQVDWR

� � �� �� �� �� ��

� ���� �� �� �� �� ��

� ���OLYHOOR� ���� �������� ����� �� ��� ���� ���� ���� ���� ��� VFLROWR

� � �� �� �� �� ��

� ���� �� �� �� �� ��

� ���OLYHOOR� ���� �������� ����� �� ��� ���� ���� ���� ���� ��� SRFR�DGGHQVDWR

� � �� �� �� �� ��

� ���� �� �� �� �� �)DOGD������P�
� ���OLYHOOR� ���� �������� ����� �� ��� ���� ���� ���� ���� ��� VFLROWR

� � �� �� �� �� ��

� ���� �� �� �� �� ��

� ���OLYHOOR� ���� �������� ����� �� ��� ���� ���� ���� ���� ��� SRFR�DGGHQVDWR

� � �� �� �� �� ��

� ����� �� �� �� �� �� ��

� ���OLYHOOR� �� �������� ����� �� ��� ���� ���� ���� ���� ��� VFLROWR

� � �� �� �� �� �� ��
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� SURI� VS� J� V� 1��� ��� &X�
�

0RGXOR��
<RXQJ�
NJ�FPT�

(HG� 3RLVVRQ 'U�
6WDWR�GL�DGGHQVDPHQWR�FRQVLVWHQ]D�

�$*,��� FP� P� NJ�FPF� NJ�FPT� 1FROSL� ���� NJ�FPT NJ�FPT �

� �� �� �� �� '36+� �� ��
� �� �� �� �� �� �� ��ULSRUWR�

� ���OLYHOOR� ���� �������� ���� ��� ��� ���� ���� ����� ���� ��� PRGHUDW��DGGHQVDWR

� � �� �� �� �� ��

� ��� �� �� �� �� �� ��

� ���OLYHOOR� ���� �������� ���� �� ��� ���� ���� ���� ���� ��� 'D�SRFR�DGGHQVDWR D�VFLROWR

� � �� �� �� �� ��

� ���� �� �� �� �� �� ��
� ���OLYHOOR� ���� �������� ���� �� ��� ���� ���� ���� ���� ��� 'D�PRGHUDW��DGGHQVDWR�D�SRFR�DGGHQVDWR

� � �� �� �� �� ��

� ���� �� �� �� �� �� �)DOGD������P�
� ���OLYHOOR� ���� �������� ���� �� ��� ���� ���� ���� ���� ��� VFLROWR�

� � �� �� �� �� ��

� ����� �� �� �� �� �� ��

� ���OLYHOOR� �� �������� ���� �� ��� ���� ���� ���� ���� ��� SRFR�DGGHQVDWR

� � �� �� �� �� ��

� ����� �� �� �� �� �� ��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

���



UHOD]LRQH�JHRORJLFD�38$�YLD�6WDGHUD� �

'ĞŽůŽŐŝĂ�ĂƉƉůŝĐĂƚĂ���������������������������������������������������������������������������������������������������������������������������������������������������Žƚƚ͘�'ĞŽůŽŐŽ�'ŝŽƐĂĨĂƚƚĞ�EK��Z/EK�
�
�

3DJ���� GL���

7DEHOOD���3���PRGHOOR�JHRWHFQLFR��
�

� SURI� VS� J� V� 1��� ��� &X�
�

0RGXOR��
<RXQJ�
NJ�FPT�

(HG� 3RLVVRQ 'U� 6WDWR�GL�
DGGHQVDPHQWR�FRQVLVWHQ]D�

�$*,�� FP� P� NJ�FPF� NJ�FPT� 1FROSL� ���� NJ�FPT NJ�FPT �

� �� �� �� '36+� �� ��
� �� �� �� �� �� ��

� ���OLYHOOR� ���� �������� ����� �� ��� ���� ���� ���� ���� ��� VFLROWR

� � �� �� �� �� ��

� ���� �� �� �� �� ��

� ���OLYHOOR� ���� �������� ����� �� ��� ���� ���� ���� ���� ��� SRFR�DGGHQVDWR

� � �� �� �� ��

� ���� �� �� �� �� �)DOGD������P�
� ���OLYHOOR� ���� �������� ����� �� ��� ���� ���� ���� ���� ��� VFLROWR

� � �� �� �� �� ��

� ���� �� �� �� �� ��

� ���OLYHOOR� ���� �������� ����� �� ��� ���� ���� ���� ���� ��� SRFR�DGGHQVDWR

� � �� �� �� �� ��

� ���� �� �� �� �� ��

� ��OLYHOOR� ���� �������� ����� �� ��� ���� ���� ���� ���� ��� VFLROWR

� � �� �� �� �� ��

� ����� �� �� �� �� ��

� ���OLYHOOR� ���� �������� ����� �� ��� ���� ���� ���� ���� ��� SRFR�DGGHQVDWR

� � �� �� �� �� ��

� ����� �� �� �� �� �� ��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

���



UHOD]LRQH�JHRORJLFD�38$�YLD�6WDGHUD� �

'ĞŽůŽŐŝĂ�ĂƉƉůŝĐĂƚĂ���������������������������������������������������������������������������������������������������������������������������������������������������Žƚƚ͘�'ĞŽůŽŐŽ�'ŝŽƐĂĨĂƚƚĞ�EK��Z/EK�
�
�

3DJ���� GL���

7DEHOOD���3���PRGHOOR�JHRWHFQLFR��
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�

� SURI� VS� J� V� 1��� ��� &X
�

0RGXOR��
<RXQJ�
NJ�FPT�

(HG 3RLVVRQ 'U 6WDWR�GL�
DGGHQVDPHQWR�FRQVLVWHQ]D�

�$*,��� FP� P� NJ�FPF� NJ�FPT� 1FROSL� ���� NJ�FPT NJ�FPT �

� �� �� �� '36+� �� ��
� �� �� �� �� �� ��

� ���OLYHOOR� ���� �������� ����� ��� ��� ���� ���� ����� ���� ��� PRGHUDW��DGGHQVDWR

� � �� �� �� �� ��

� ��� �� �� �� �� ��

� ���OLYHOOR� ���� �������� ����� �� ��� ���� ���� ���� ���� ��� SRFR�DGGHQVDWR

� � �� �� �� �� �

� ���� �� �� �� �� �)DOGD������P��
� ���OLYHOOR� �� �������� ����� �� ��� ���� ���� ���� ���� ��� VFLROWR

� � �� �� �� �� ��
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�
��&$572*5$),$�
�

�

3HU� XQD� FRUUHWWD� OHWWXUD� GHO� SUHVHQWH� VWXGLR� JHRORJLFR�� VRQR� VWDWH� UHGDWWH� H� VL� DOOHJDQR�� OH�

VHJXHQWL�FDUWRJUDILH�WHPDWLFKH��

�

x� &DUWD�GHOOH�XELFD]LRQL�GHOOH�LQGDJLQL��7����

x� &DUWD�JHROLWRORJLFD��7����

x� �&DUWD�JHRPRUIRORJLFD�H�GHOOD�VWDELOLWj��7����

x� &DUWD�LGURJHRORJLFD��7����

x� &DUWD�GHOOD�]RQD]LRQH�GHO�WHUULWRULR�LQ�SURVSHWWLYD�VLVPLFD��7����

x� 6H]LRQH�JHROLWRWHFQLFD��7����

�

/H�LQGDJLQL�JHRORJLFKH��JHRJQRVWLFKH�H�JHRILVLFKH�HIIHWWXDWH�KDQQR�FRQVHQWLWR�GL�GHOLQHDUH�OH�

FDUDWWHULVWLFKH� JHROLWRORJLFKH�� JHRPRUIRORJLFKH�� LGURJHRORJLFKH� H� VLVPLFKH� GHOOD�PHGHVLPD� DUHD��

VXOOD�EDVH�GL�WDOL�FDUDWWHULVWLFKH�q�VWDWD�HODERUDWD�OD�FDUWRJUDILD�ULFKLHVWD�GDOOD�/�5��Q����GHO���������

�
�

����&DUWD�GHOOH�XELFD]LRQL�GHOOH�LQGDJLQL��
 

1HOOD�WDYROD�q�ULSRUWDWR��

��O¶XELFD]LRQH�GHL�VRQGDJJL�JHRJQRVWLFL��

��O¶XELFD]LRQH�GHOOH�SURYH�'36+��

��OD�WUDFFLD�GHOOD�SURYH�VLVPLFKH��

��OD�WUDFFLD�GHOOD�VH]LRQH�JHRORJLFD��

�

����&DUWD�JHROLWRORJLFD�
�

,O� ULOHYDPHQWR� JHRORJLFR� SDUWLFRODUHJJLDWR� HIIHWWXDWR� SHU� O¶LQWHUR� WHUULWRULR� FRPXQDOH�� O¶HVDPH�

GHWWDJOLDWR� GHOOD� OHWWHUDWXUD� JHRORJLFD� HVLVWHQWH�� PD� VRSUDWWXWWR� L� ULVXOWDWL� GHOOH� LQGDJLQL�

JHRJQRVWLFKH�HIIHWWXDWH�KDQQR�SHUPHVVR�GL�UHGLJHUH�OD�&DUWD�*HROLWRORJLFD��

���



UHOD]LRQH�JHRORJLFD�38$�YLD�6WDGHUD� �

'ĞŽůŽŐŝĂ�ĂƉƉůŝĐĂƚĂ���������������������������������������������������������������������������������������������������������������������������������������������������Žƚƚ͘�'ĞŽůŽŐŽ�'ŝŽƐĂĨĂƚƚĞ�EK��Z/EK�
�
�

3DJ���� GL���

/D�WDYROD��ULDVVXPH�OD�VLWXD]LRQH�JHRORJLFD�JHQHUDOH�FRQ�OD�GLVWULEX]LRQH�DUHDOH�GHL�OLWRWLSL��

�

&RQVLGHUDQGR�L�FDUDWWHUL�OLWRORJLFL�GHL�WHUUHQL�H�OH�VXFFHVVLRQL�VWUDWLJUDILFKH�ULOHYDWH�QHOOH�VH]LRQL�

H�QHL�VRQGDJJL��q�VWDWD�GHILQLWD�XQD�XQLWj�JHROLWRORJLFD�GHO�VXEVWUDWR�OD�FXL�GLVWULEX]LRQH�p�ULSRUWDWD�

QHOOD��&DUWD�*HROLWRORJLFD��FKH�KD�OR�VFRSR�GL�GHVFULYHUH�O
DQGDPHQWR�H�OD�GLVWULEX]LRQH�DUHDOH�GHOOH�

XQLWj�FRVu�LQGLYLGXDWD��

�

�����&DUWD�JHRPRUIRORJLFD�H�GHOOD�VWDELOLWj��
�

3HU�OD�UHGD]LRQH�GHOOD�&DUWD�GHOOD�6WDELOLWj�L�SDUDPHWUL�FRQVLGHUDWL�VRQR�VWDWL�L�VHJXHQWL��

��/LWRORJLD��

��3HQGHQ]D��

��3URSULHWj�0HFFDQLFKH��

��&DUDWWHUL�6WUXWWXUDOL��

��&RQGL]LRQL�LGUDXOLFKH��

�

3HU� OD� SRU]LRQH� GHO� WHUULWRULR� LQ� VWXGLR� q� VWDWD� LQGLYLGXDWD� XQD� VROD� FODVVH� GL� SHQGHQ]H�

FRPSUHVD� WUD�����H������� (angolo di pendio di poco superiore a 1°)�� SHUWDQWR� LO� VLWR�SXz�HVVHUH�

FODVVLILFDWD�FRPH�Area Stabile��FDUDWWHUL]]DWD�GD�VXSHUILFL�SLDQHJJLDQWL�VWDELOL��,�WHUUHQL�ULFDGHQWL�LQ�

GHWWH�DUHH�SUHVHQWDQR��

��3HQGHQ]H�JHQHUDOPHQWH�FRQWHQXWH�R�FRPXQTXH�FRPSDWLELOL�FRQ�OD�VWDWLFLWj�GHOOH�DUHH��

��3URFHVVL�GL�DOWHUD]LRQH�GHOOH�IRUPD]LRQL�JHRORJLFKH�SRFR�SURQXQFLDWL�R�GHO�WXWWR�DVVHQWL��

��DVVHQ]D�GL�IHQRPHQL�GL�GLVVHVWR�GHO�VXROR�H�GHO�VRWWRVXROR�LQ�DWWR�H�R�TXLHVFHQWL��

��(VFOXVLRQH�GL�LQQHVFKL�JUDYLWDWLYL�VH�SXU�LQ�SUHVHQ]D�GL�HYHQWL�VLVPLFL��

�

����&DUWD�LGURJHRORJLFD��
�

/D� FDUWD� LGURJHRORJLFD� q� VWDWD� UHGDWWD� DO� ILQH� GL� DYHUH� XQD� FKLDUD� YLVLRQH� G¶DVVLHPH� GHOOR�

VFKHPD�LGULFR�GHOOD�]RQD�LQ�VWXGLR��

/¶DFTXLIHUR� LQ� HVDPH� q� GRWDWR� GL� SHUPHDELOLWj� PHGLR�DOWD� H� O¶DQGDPHQWR� JHQHUDOH� GHOOD�

VXSHUILFLH�SLH]RPHWULFD�PRVWUD�XQ�DGDWWDPHQWR�DOOD�PRUIRORJLD��QHOO¶DUHD�VWUHWWDPHQWH� LQWHUHVVDWD�

GDO�YXOFDQR�VWUDWR��

���
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3DJ���� GL���

,O� EDFLQR� LGULFR�� GHOOD� ]RQD� LQ� VWXGLR�� GHYH� FRQVLGHUDUVL� FRPH� SRU]LRQH� GHOO¶HQRUPH� EDFLQR��

GHOLPLWDWR�GDOOH�SURSDJJLQL�GHOO¶$SSHQQLQR��FKH�LQWHUHVVD�WXWWD�OD�SLDQD�&DPSDQD��FRQ�FLUFROD]LRQH�

LGULFD�FKH�GDL�PDVVLFFL�FDUERQDWLFL�GHIOXLVFH�YHUVR�LO�PDUH��

,�WHUUHQL�DIILRUDQWL�QHOO¶DUHD�LQ�VWXGLR�VRQR�VWDWL�LGHQWLILFDWL�QHOO¶�8QLWj�GHOOH�SLDQH�FRVWLHUH�H�GHOOH�

FRQFKH� LQ� WUDPRQWDQH�� LQ� SDUWLFRODUH�� DO� FRPSOHVVR� LGURJHRORJLFR� GHL� WHUUHQL� SLURFODVWLFL� OLPR�

VDEELRVL��LQ�VHGH�R�ULPDQHJJLDWL��GHOOH�DUHH�FLUFRVWDQWL�DJOL�DSSDUDWL�YXOFDQLFL�GHO�6RPPD�9HVXYLR��

GHL�&DPSL�)OHJUHL��H�GHO�5RFFDPRQILQD��

7DOH� FRPSOHVVR� SUHVHQWD� XQD� PRGHVWD� FLUFROD]LRQH� LGULFD� FROOHJDWD� DO� UHWLFROR� LGURJUDILFR�

VXSHUILFLDOH�H�DOO
DFTXLIHUR�YXOFDQLFR�VHGLPHQWDULR�VRWWRVWDQWH�DO�EDQFR�GL�WXIR��TXDQGR�TXHVW
XOWLPR�

HVHUFLWD�XQD�LQVXIILFLHQWH�D]LRQH�GL�FRQILQDPHQWR��

/D� ULFRVWUX]LRQH�GHOOD�PRUIRORJLD�GHOOD� IDOGD� LGULFD�GHO� WHUULWRULR�FRPXQDOH� LQ�RJJHWWR��q�VWDWD�

HVHJXLWD� DWWUDYHUVR� OD� PLVXUD]LRQH� GLUHWWD� G� OLYHOOL� LGULFL� LQ� SR]]L� SUHVHQWL� LQ� ]RQD�� ROWUH� FKH� QHO�

VRQGDJJLR�H�SURYH�SHQHWURPHWULFKH�HIIHWWXDWH�SHU�LO�SUHVHQWH�VWXGLR��

/D� FDPSDJQD� GL� PLVXUH� q� VWDWD� FRQGRWWD� QHO� PHVH� GL� JLXJQR� ����� HG� KD� FRQVHQWLWR� GL�

HODERUDUH�OD�FDUWD�UHODWLYD�DOOH�FDUDWWHULVWLFKH�JHRPHWULFKH�GHOOD�IDOGD�LGULFD��

,� GDWL� ULOHYDWL� FRPH� SURIRQGLWj� GHOOD� IDOGD�� LQ� RJQL� SXQWR� GHO� SLDQR� FDPSDJQD�� VRQR� VWDWL�

WUDVIRUPDWL�LQ�TXRWD�GHOOD�IDOGD�LGULFD�ULIHULWD�DO�OLYHOOR�GHO�PDUH��HG�KDQQR�FRQVHQWLWR�OD�UHVWLWX]LRQH�

GHOOD�&DUWD�LGURJHRORJLFD��

4XHVWD�TXLQGL�UDSSUHVHQWD�OD�WRSRJUDILD�GHOOD�IDOGD�FRQ�OH�TXRWH�HVSUHVVH�LQ�PHWUL�ULVSHWWR�DO�

OLYHOOR�GHO�PDUH��P�V�O�P����,O�GHIOXVVR�SUHIHUHQ]LDOH�GHOOD�IDOGD�LGULFD�VRWWHUUDQHD��ULVFRQWUDELOH�QHOOD�

FDUWD�LGURJHRORJLFD��GHQRWD�H�XQ�PRYLPHQWR�GD�VXG�YHUVR�VXG�RYHVW��FRQ�OD�VXSHUILFLH�SLH]RPHWULFD�

SRVWD� DG� XQD� TXRWD�� ULIHULWD� DO� OLYHOOR� GHO� PDUH� GL� FLUFD� ������ �P� V�O�P��� FRUULVSRQGHQWH� DG� XQD�

SURIRQGLWj�ULVSHWWR�DO�SLDQR�FDPSDJQD�FRPSUHVD�WUD�L���H�L���PHWUL��

/D� VXSHUILFLH� SLH]RPHWULFD� VL� SUHVHQWD� FRQ� XQD� PRUIRORJLD� UHJRODUH� H� FRQ� XQ� JUDGLHQWH�

LGUDXOLFR�PHGLR�SDUL�D����������

(¶� RSSRUWXQR� IDU� SUHVHQWH� FKH� O¶HODERUDWR� ULOHYD� OD� VLWXD]LRQH� HVLVWHQWH� GXUDQWH� LO� SHULRGR� GL�

PLVXUD� �JLXJQR� ������� H� FKH� L� YDORUL� GL� TXRWD� H� SURIRQGLWj� GHOOD� IDOGD� VRQR� VRJJHWWL� D� YDULD]LRQL�

SRVLWLYH�R�QHJDWLYH��D�VHFRQGD�FKH�TXHVWD�VL�WURYL�LQ�IDVH�GL�SLHQD�R�GL�PDJUD��

�
�

���
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3DJ���� GL���

����&DUWD�]RQD]LRQH�VLVPLFD��
�

'HWHUPLQDWH�OH�FDUDWWHULVWLFKH�JHRORJLFKH��PRUIRORJLFKH��VWUXWWXUDOL��LGURJHRORJLFKH�H�GL�VWDELOLWj�

GHL�WHUUHQL��ULFDGHQWL�QHO�WHUULWRULR�LQ�VWXGLR��VRQR�VWDWH�SRL�FRQVLGHUDWH�OH�ORUR�LQFLGHQ]H�TXDOLWDWLYH�

TXDQWLWDWLYH�LQ�WHUPLQL�GL�ULVFKLR�JHRVLVPLFR��

&Lz� q� VWDWR� IDWWR� GHILQHQGR� OD� ³]RQD]LRQH� VLVPLFD´� GHO� VLWR�� YDOH� D� GLUH� OD� VXGGLYLVLRQH� GHO�

WHUULWRULR� LQ�DUHH�RPRJHQHH� ULJXDUGR�DOOD� ULVSRVWD�VLVPLFD�HG�DOOH�FRQVHJXHQ]H�GLUHWWH�R� LQGLUHWWH�

GHULYDQWL�GDOO¶HYHQWR�VLVPLFR��

�

'DOO¶DQDOLVL� GHL� GDWL�� DOOD� OXFH� GHOOH� 1RUPH� 7HFQLFKH� VXOOH� &RVWUX]LRQL� �'�0�� //33� GHO�����

������������H[�2�3�&�0��Q�������GHO�����������������q�VWDWR�DSSXUDWR�FKH�O¶DUHD�LQ�VWXGLR�SUHVHQWD��

�� XQ� VXROR� GL� IRQGD]LRQH� WLSR� ³&´�� FDUDWWHUL]]DWR� GD�� ³GHSRVLWL� GL� WHUUHQL� D� JUDQD� JURVVD�
PHGLDPHQWH� DGGHQVDWL� R� WHUUHQL� D� JUDQD� ILQD�PHGLDPHQWH� FRQVL�VWHQWL� FRQ�SURIRQGLWj� GHO�
VXEVWUDWR�VXSHULRUL�D����P��FDUDWWHUL]]DWL�GD�XQ�PLJOLRUDPHQWR�GHOOH�SURSULHWj�PHFFDQLFKH�
FRQ�OD�SURIRQGLWj�H�GD�YDORUL�GL�YHORFLWj�HTXLYDOHQWH�FRPSUHVL�WUD�����P�V�H�����P�V��

�
�� XQD�VXSHUILFLH�WRSRJUDILFD�SLDQHJJLDQWH�R�VXE�SLDQHJJLDQWH�(inclinazione media <15°)�
 

 
SHUWDQWR�L�SDUDPHWUL�GL�]RQD�VRQR�ULVXOWDWL�L�VHJXHQWL��

FDWHJRULD�GL�VXROR�GL�IRQGD]LRQH� �&�
FDWHJRULD�WRSRJUDILFD� �7��

�
�

����6H]LRQH�JHROLWRORJLFD�
�

6XOOD�EDVH�GHOO¶HVDPH�GHL�GDWL�JHRORJLFR�WHFQLFL�UDFFROWL�GDOO¶LQGDJLQH�FRQGRWWD� LQ�VLWR��q�VWDWR�

LQROWUH�SRVVLELOH�UHGLJHUH�VH]LRQL�JHRWHFQLFKH��QHOOH�TXDOL�VL�HYLGHQ]LDQR�L�FRPSRUWDPHQWL�GHL�VLQJROL�

OLWRWLSL��UDJJUXSSDWL�SHU�TXDQWR�SRVVLELOH�LQ�IXQ]LRQH�GHOOH�ORUR�SHFXOLDUL�FDUDWWHULVWLFKH��

6L� q� GXQTXH� SRWXWR� UDSSUHVHQWDUH� LO� VRWWRVXROR� LQYHVWLJDWR�� WHQHQGR� FRQWR� GL� WXWWL� TXHL�

SDUDPHWUL�FDUDWWHUL]]DQWL�L�OLWRWLSL��

7XWWR� FLz� KD� SRWXWR� IRUQLUH� XQD� UDSSUHVHQWD]LRQH� JUDILFD� LQ� JUDGR� GL� FRPSDUDUH� LQ� PRGR�

LPPHGLDWR� OH� FDUDWWHULVWLFKH� VWUDWLJUDILFKH� GHL� WHUUHQL� VWXGLDWL�� SHUPHWWHQGR� GL� HYLGHQ]LDUH� OH�

FDUDWWHULVWLFKH�PRUIRORJLFKH�GHO�VRWWRVXROR�GHOO¶DUHD�LQ�VWXGLR��

���
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3DJ���� GL���

���&21&/86,21,�
�

,O�SUHVHQWH�VWXGLR�JHRORJLFR�ULVXOWD�SURSHGHXWLFR�DOOD�SURSRVWD�GL�3LDQR�8UEDQLVWLFR�$WWXDWLYR�GL�

LQL]LDWLYD�SULYDWD��ULJXDUGDQWH�O¶DUHD�XELFDWD�DOOD�9LD�6WDGHUD������1DSROL��

�

/D� FDPSDJQD� GL� LQGDJLQL� LQ� VLWR�� FRQVLVWHQWH� QHOO¶HVHFX]LRQH� GL� LQGDJLQL� JHRJQRVWLFKH��

JHRILVLFKH�HG�DQDOLVL�GL�ODERUDWRULR��

,O�SLDQR�GL�LQGDJLQH��VL�q�FRQFUHWL]]DWR�FRQ�OD�UHDOL]]D]LRQH�GL��

x� Q����VRQGDJJL�JHRJQRVWLFL�D�FDURWDJJLR�FRQWLQXR��
x� Q����3URYH�SHQHWURPHWULFKH�'36+��
x� Q����,QGDJLQH�VLVPLFD��³0$6:�+965´��

�

�

6XOOD� EDVH� GHJOL� HOHPHQWL� DFTXLVLWL� QHL� SDUDJUDIL� SUHFHGHQWL�� q� SRVVLELOH� WUDUUH� OH� VHJXHQWL�

YDOXWD]LRQL��

���GD�XQ�SXQWR�GL�YLVWD�JHRORJLFR���O¶DUHD�RJJHWWR�GL�VWXGLR�q�FDUDWWHUL]]DWD�GD�WHUUHQL�YXOFDQLFL��

LQ�PDVVLPD�SDUWH�LQFRHUHQWL��GHULYDQWL�GDOOH�HPLVVLRQL�GHO�6RPPD�9HVXYLR�H�VXERUGLQDWDPHQWH�GHL�

&DPSL� )OHJUHL�� LQ� SDUWLFRODUH� VL� ULQYHQJRQR� VRVWDQ]LDOPHQWH� GHSRVLWL� SLURFODVWLFL� LQFRHUHQWL�� FRQ�

VSHVVRUL�YDULDELOL�GD����DL����P��

���/H�FDUDWWHULVWLFKH� ILVLFR�PHFFDQLFKH�GHL� WHUUHQL�VRQR�VWDWH�VLQWHWL]]DWH�QHOOH� WDEHOOH������ LQ�

FXL� q� SRVVLELOH� DYHUH� XQD� VLWXD]LRQH� G¶LQVLHPH� GHO� VRWWRVXROR� GD� XQ� SXQWR� GL� YLVWD� JHRWHFQLFR��

QHOO¶DPELWR� GHOOH� SURIRQGLWj� FKH� VDUDQQR� LQWHUHVVDWH� GDJOL� LQFUHPHQWL� GL� WHQVLRQH� LQGRWWL� GDO�

PDQXIDWWR��

���'DO�SXQWR�GL�YLVWD�PRUIRORJLFR�OH�SHQGHQ]H�QHOO¶DUHD�QRQ�FRVWLWXLVFRQR�FDXVH�SUHGLVSRQHQWL�

DL� IHQRPHQL� JUDYLWDWLYL� VLD� SURIRQGL� FKH� VXSHUILFLDOL� H� O¶DVVHQ]D� LQ� ]RQD� GL� HYHQWL� JHRORJLFL� H�

LGURJHRORJLFL� SRWHQ]LDOPHQWH� LQ� JUDGR�GL� LPSDUWLUH� VYROWH�PRUIRORJLFR�HYROXWLYH� D� UDSLGR� GHFRUVR��

UHQGRQR�O¶DUHD�LQYHVWLJDWD�LQ�FRQGL]LRQL�GL�LOOLPLWDWD�VWDELOLWj�IUD�VXROR�H�VRWWRVXROR���

��� 3HU� TXDQWR� DWWLHQH� O¶LGURJHRORJLD�� JOL� DFTXLIHUL�� VRQR� FRVWLWXLWL� GD� GHSRVLWL� SLURFODVWLFL�

LQFRHUHQWL� �DOWHUQDQ]D� GL� FHQHUL�� ODSLOOL� H� SRPLFL��� FDUDWWHUL]]DWL� GD� HWHURJHQHLWj� HG� DQLVRWURSLD�

UHODWLYDPHQWH�DFFHQWXDWH�H�GRWDWL�FRPSOHVVLYDPHQWH�GL�SHUPHDELOLWj�PHGLR�DOWD��

���
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3DJ���� GL���

,O�GHIOXVVR�SUHIHUHQ]LDOH�GHOOD� IDOGD� LGULFD�VRWWHUUDQHD�� ULVFRQWUDELOH�QHOOD�FDUWD� LGURJHRORJLFD��

GHQRWD�XQ�PRYLPHQWR�GD�VXG�YHUVR�QRUG��FRQ�OD�IDOGD�XELFDWD�WUD�L�����PHWUL�GL�SURIRQGLWj�GDO�SLDQR�

FDPSDJQD��

��� ,O� PRGHOOR� UDSSUHVHQWDWLYR� GHOOH� YHORFLWj� FRQ� OH� SURIRQGLWj�� ULFDYDWR� GDOOD� SURYD� VLVPLFD�

PDVZ�� LQVHULVFH� O¶DUHD� LQ�XQD�FODVVH�GL� VLWR�GL�7LSR�&� �'�0���������������SHU�TXDQWR� ULJXDUGD� OH�
FRQGL]LRQL�WRSRJUDILFKH��O¶DUHD�LQ�RJJHWWR�q��FODVVLILFDWD�FRPH�7���

��� QHO� FRUVR� GHL� VRSUDOOXRJKL� H� GHOOH� LQGDJLQL� QRQ� VRQR� HPHUVH� SUHVHQ]H� GL� FDYLWj� QHO�

VRWWRVXROR��

�

,Q� FRQFOXVLRQH�� DO� ILQH� GL� RWWHPSHUDUH� DJOL� DGHPSLPHQWL� DXWRUL]]DWLYL�� FRPH� SUHVFULWWR� GDOOD�

OHJLVOD]LRQH� YLJHQWH�� DOOD� OXFH� GHOOH� VWLPH�GHVFULWWH�� VL� SXz�DIIHUPDUH� FKH� OH� DUHH� LQWHUHVVDWH� GDO�

3LDQR�8UEDQLVWLFR�$WWXDWLYR�GL�,QL]LDWLYD�3ULYDWD���

x� QRQ�ULFDGRQR�WUD�TXHOOH�FODVVLILFDWH�D�5LVFKR�)UDQH�HG�D�5LVFKLR�,GUDXOLFR�HG�,GURJHRORJLFR��

x� QRQ�HVSRQJRQR�D�ULVFKLR�OH�]RQH�OLPLWURIH��

x� QRQ�DOWHUDQR�JOL�DWWXDOL�HTXLOLEUL�DPELHQWDOL�GHOO¶DUHD��

�

3HUWDQWR�VXOOD�VFRUWD�GL�TXDQWR�FRQVWDWDWR�VL� ID�SUHVHQWH�FKH�GD�XQ�SXQWR�GL�YLVWD�JHRORJLFR��

PRUIRORJLFR��LGURJHRORJLFR�H�VLVPLFR��O¶DUHD�G¶LQWHUHVVH��ULVXOWD�FRPSDWLELOH�FRQ�LO�SURJHWWR��

�

�

&DVWHOOR�GL�&LVWHUQD��������������������������������������������������������
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WƌŽĨ͘ ŶƵŵ͘��ŽůƉŝ

Ϭ͕ϬϬ 0 ϴ͕ϮϬ 5 ϭϲ͕ϰϬ 7 Ϯϰ͕ϲϬ
Ϭ͕ϮϬ 22 ϴ͕ϰϬ 3 ϭϲ͕ϲϬ 10 Ϯϰ͕ϴϬ
Ϭ͕ϰϬ 12 ϴ͕ϲϬ 3 ϭϲ͕ϴϬ 8 Ϯϱ͕ϬϬ
Ϭ͕ϲϬ 3 ϴ͕ϴϬ 2 ϭϳ͕ϬϬ 8 Ϯϱ͕ϮϬ
Ϭ͕ϴϬ 3 ϵ͕ϬϬ 3 ϭϳ͕ϮϬ 8 Ϯϱ͕ϰϬ
ϭ͕ϬϬ 4 ϵ͕ϮϬ 2 ϭϳ͕ϰϬ 7 Ϯϱ͕ϲϬ
ϭ͕ϮϬ 4 ϵ͕ϰϬ 1 ϭϳ͕ϲϬ 8 Ϯϱ͕ϴϬ
ϭ͕ϰϬ 3 ϵ͕ϲϬ 1 ϭϳ͕ϴϬ 7 Ϯϲ͕ϬϬ
ϭ͕ϲϬ 4 ϵ͕ϴϬ 1 ϭϴ͕ϬϬ 6 Ϯϲ͕ϮϬ
ϭ͕ϴϬ 6 ϭϬ͕ϬϬ 3 ϭϴ͕ϮϬ
Ϯ͕ϬϬ 6 ϭϬ͕ϮϬ 4 ϭϴ͕ϰϬ
Ϯ͕ϮϬ 6 ϭϬ͕ϰϬ 5 ϭϴ͕ϲϬ
Ϯ͕ϰϬ 4 ϭϬ͕ϲϬ 1 ϭϴ͕ϴϬ
Ϯ͕ϲϬ 4 ϭϬ͕ϴϬ 1 ϭϵ͕ϬϬ
Ϯ͕ϴϬ 5 ϭϭ͕ϬϬ 1 ϭϵ͕ϮϬ
ϯ͕ϬϬ 5 ϭϭ͕ϮϬ 1 ϭϵ͕ϰϬ
ϯ͕ϮϬ 6 ϭϭ͕ϰϬ 1 ϭϵ͕ϲϬ
ϯ͕ϰϬ 6 ϭϭ͕ϲϬ 1 ϭϵ͕ϴϬ
ϯ͕ϲϬ 6 ϭϭ͕ϴϬ 1 ϮϬ͕ϬϬ
ϯ͕ϴϬ 6 ϭϮ͕ϬϬ 1 ϮϬ͕ϮϬ
ϰ͕ϬϬ 5 ϭϮ͕ϮϬ 1 ϮϬ͕ϰϬ
ϰ͕ϮϬ 5 ϭϮ͕ϰϬ 3 ϮϬ͕ϲϬ
ϰ͕ϰϬ 6 ϭϮ͕ϲϬ 4 ϮϬ͕ϴϬ
ϰ͕ϲϬ 5 ϭϮ͕ϴϬ 4 Ϯϭ͕ϬϬ
ϰ͕ϴϬ 4 ϭϯ͕ϬϬ 5 Ϯϭ͕ϮϬ
ϱ͕ϬϬ 4 ϭϯ͕ϮϬ 5 Ϯϭ͕ϰϬ
ϱ͕ϮϬ 4 ϭϯ͕ϰϬ 6 Ϯϭ͕ϲϬ
ϱ͕ϰϬ 4 ϭϯ͕ϲϬ 8 Ϯϭ͕ϴϬ
ϱ͕ϲϬ 5 ϭϯ͕ϴϬ 12 ϮϮ͕ϬϬ
ϱ͕ϴϬ 8 ϭϰ͕ϬϬ 6 ϮϮ͕ϮϬ
ϲ͕ϬϬ 8 ϭϰ͕ϮϬ 7 ϮϮ͕ϰϬ
ϲ͕ϮϬ 9 ϭϰ͕ϰϬ 7 ϮϮ͕ϲϬ
ϲ͕ϰϬ 6 ϭϰ͕ϲϬ 8 ϮϮ͕ϴϬ
ϲ͕ϲϬ 4 ϭϰ͕ϴϬ 9 Ϯϯ͕ϬϬ
ϲ͕ϴϬ 6 ϭϱ͕ϬϬ 11 Ϯϯ͕ϮϬ
ϳ͕ϬϬ 5 ϭϱ͕ϮϬ 12 Ϯϯ͕ϰϬ
ϳ͕ϮϬ 5 ϭϱ͕ϰϬ 10 Ϯϯ͕ϲϬ
ϳ͕ϰϬ 6 ϭϱ͕ϲϬ 11 Ϯϯ͕ϴϬ
ϳ͕ϲϬ 6 ϭϱ͕ϴϬ 12 Ϯϰ͕ϬϬ
ϳ͕ϴϬ 5 ϭϲ͕ϬϬ 6 Ϯϰ͕ϮϬ
ϴ͕ϬϬ 5 ϭϲ͕ϮϬ 7 Ϯϰ͕ϰϬ
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Ϭ͕ϬϬ 0 ϴ͕ϮϬ 1 ϭϲ͕ϰϬ Ϯϰ͕ϲϬ
Ϭ͕ϮϬ 3 ϴ͕ϰϬ 1 ϭϲ͕ϲϬ Ϯϰ͕ϴϬ
Ϭ͕ϰϬ 5 ϴ͕ϲϬ 1 ϭϲ͕ϴϬ Ϯϱ͕ϬϬ
Ϭ͕ϲϬ 3 ϴ͕ϴϬ 1 ϭϳ͕ϬϬ Ϯϱ͕ϮϬ
Ϭ͕ϴϬ 2 ϵ͕ϬϬ 6 ϭϳ͕ϮϬ Ϯϱ͕ϰϬ
ϭ͕ϬϬ 2 ϵ͕ϮϬ 5 ϭϳ͕ϰϬ Ϯϱ͕ϲϬ
ϭ͕ϮϬ 1 ϵ͕ϰϬ 4 ϭϳ͕ϲϬ Ϯϱ͕ϴϬ
ϭ͕ϰϬ 1 ϵ͕ϲϬ 1 ϭϳ͕ϴϬ Ϯϲ͕ϬϬ
ϭ͕ϲϬ 1 ϵ͕ϴϬ 1 ϭϴ͕ϬϬ Ϯϲ͕ϮϬ
ϭ͕ϴϬ 1 ϭϬ͕ϬϬ 2 ϭϴ͕ϮϬ
Ϯ͕ϬϬ 1 ϭϬ͕ϮϬ 2 ϭϴ͕ϰϬ
Ϯ͕ϮϬ 1 ϭϬ͕ϰϬ 2 ϭϴ͕ϲϬ
Ϯ͕ϰϬ 3 ϭϬ͕ϲϬ 2 ϭϴ͕ϴϬ
Ϯ͕ϲϬ 2 ϭϬ͕ϴϬ 3 ϭϵ͕ϬϬ
Ϯ͕ϴϬ 1 ϭϭ͕ϬϬ 2 ϭϵ͕ϮϬ
ϯ͕ϬϬ 2 ϭϭ͕ϮϬ 2 ϭϵ͕ϰϬ
ϯ͕ϮϬ 1 ϭϭ͕ϰϬ 5 ϭϵ͕ϲϬ
ϯ͕ϰϬ 2 ϭϭ͕ϲϬ 4 ϭϵ͕ϴϬ
ϯ͕ϲϬ 2 ϭϭ͕ϴϬ 3 ϮϬ͕ϬϬ
ϯ͕ϴϬ 2 ϭϮ͕ϬϬ 3 ϮϬ͕ϮϬ
ϰ͕ϬϬ 4 ϭϮ͕ϮϬ 4 ϮϬ͕ϰϬ
ϰ͕ϮϬ 3 ϭϮ͕ϰϬ 3 ϮϬ͕ϲϬ
ϰ͕ϰϬ 3 ϭϮ͕ϲϬ 7 ϮϬ͕ϴϬ
ϰ͕ϲϬ 4 ϭϮ͕ϴϬ 7 Ϯϭ͕ϬϬ
ϰ͕ϴϬ 3 ϭϯ͕ϬϬ 5 Ϯϭ͕ϮϬ
ϱ͕ϬϬ 4 ϭϯ͕ϮϬ 4 Ϯϭ͕ϰϬ
ϱ͕ϮϬ 4 ϭϯ͕ϰϬ 5 Ϯϭ͕ϲϬ
ϱ͕ϰϬ 4 ϭϯ͕ϲϬ 5 Ϯϭ͕ϴϬ
ϱ͕ϲϬ 4 ϭϯ͕ϴϬ 6 ϮϮ͕ϬϬ
ϱ͕ϴϬ 4 ϭϰ͕ϬϬ 6 ϮϮ͕ϮϬ
ϲ͕ϬϬ 3 ϭϰ͕ϮϬ 7 ϮϮ͕ϰϬ
ϲ͕ϮϬ 1 ϭϰ͕ϰϬ 7 ϮϮ͕ϲϬ
ϲ͕ϰϬ 1 ϭϰ͕ϲϬ 8 ϮϮ͕ϴϬ
ϲ͕ϲϬ 1 ϭϰ͕ϴϬ 7 Ϯϯ͕ϬϬ
ϲ͕ϴϬ 3 ϭϱ͕ϬϬ 6 Ϯϯ͕ϮϬ
ϳ͕ϬϬ 4 ϭϱ͕ϮϬ 0 Ϯϯ͕ϰϬ
ϳ͕ϮϬ 4 ϭϱ͕ϰϬ 0 Ϯϯ͕ϲϬ
ϳ͕ϰϬ 3 ϭϱ͕ϲϬ 0 Ϯϯ͕ϴϬ
ϳ͕ϲϬ 1 ϭϱ͕ϴϬ 0 Ϯϰ͕ϬϬ
ϳ͕ϴϬ 1 ϭϲ͕ϬϬ 0 Ϯϰ͕ϮϬ
ϴ͕ϬϬ 1 ϭϲ͕ϮϬ Ϯϰ͕ϰϬ
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Ϭ͕ϬϬ 0 ϴ͕ϮϬ 1 ϭϲ͕ϰϬ Ϯϰ͕ϲϬ
Ϭ͕ϮϬ 29 ϴ͕ϰϬ 4 ϭϲ͕ϲϬ Ϯϰ͕ϴϬ
Ϭ͕ϰϬ 14 ϴ͕ϲϬ 2 ϭϲ͕ϴϬ Ϯϱ͕ϬϬ
Ϭ͕ϲϬ 7 ϴ͕ϴϬ 1 ϭϳ͕ϬϬ Ϯϱ͕ϮϬ
Ϭ͕ϴϬ 5 ϵ͕ϬϬ 1 ϭϳ͕ϮϬ Ϯϱ͕ϰϬ
ϭ͕ϬϬ 4 ϵ͕ϮϬ 2 ϭϳ͕ϰϬ Ϯϱ͕ϲϬ
ϭ͕ϮϬ 4 ϵ͕ϰϬ 2 ϭϳ͕ϲϬ Ϯϱ͕ϴϬ
ϭ͕ϰϬ 4 ϵ͕ϲϬ 2 ϭϳ͕ϴϬ Ϯϲ͕ϬϬ
ϭ͕ϲϬ 5 ϵ͕ϴϬ 3 ϭϴ͕ϬϬ Ϯϲ͕ϮϬ
ϭ͕ϴϬ 4 ϭϬ͕ϬϬ 2 ϭϴ͕ϮϬ
Ϯ͕ϬϬ 4 ϭϬ͕ϮϬ 5 ϭϴ͕ϰϬ
Ϯ͕ϮϬ 4 ϭϬ͕ϰϬ 11 ϭϴ͕ϲϬ
Ϯ͕ϰϬ 4 ϭϬ͕ϲϬ 10 ϭϴ͕ϴϬ
Ϯ͕ϲϬ 4 ϭϬ͕ϴϬ 7 ϭϵ͕ϬϬ
Ϯ͕ϴϬ 4 ϭϭ͕ϬϬ 6 ϭϵ͕ϮϬ
ϯ͕ϬϬ 4 ϭϭ͕ϮϬ 7 ϭϵ͕ϰϬ
ϯ͕ϮϬ 4 ϭϭ͕ϰϬ 6 ϭϵ͕ϲϬ
ϯ͕ϰϬ 5 ϭϭ͕ϲϬ 6 ϭϵ͕ϴϬ
ϯ͕ϲϬ 5 ϭϭ͕ϴϬ 5 ϮϬ͕ϬϬ
ϯ͕ϴϬ 4 ϭϮ͕ϬϬ 6 ϮϬ͕ϮϬ
ϰ͕ϬϬ 4 ϭϮ͕ϮϬ 5 ϮϬ͕ϰϬ
ϰ͕ϮϬ 4 ϭϮ͕ϰϬ 6 ϮϬ͕ϲϬ
ϰ͕ϰϬ 4 ϭϮ͕ϲϬ 7 ϮϬ͕ϴϬ
ϰ͕ϲϬ 4 ϭϮ͕ϴϬ 7 Ϯϭ͕ϬϬ
ϰ͕ϴϬ 6 ϭϯ͕ϬϬ 9 Ϯϭ͕ϮϬ
ϱ͕ϬϬ 5 ϭϯ͕ϮϬ 5 Ϯϭ͕ϰϬ
ϱ͕ϮϬ 7 ϭϯ͕ϰϬ 4 Ϯϭ͕ϲϬ
ϱ͕ϰϬ 7 ϭϯ͕ϲϬ 7 Ϯϭ͕ϴϬ
ϱ͕ϲϬ 9 ϭϯ͕ϴϬ 8 ϮϮ͕ϬϬ
ϱ͕ϴϬ 10 ϭϰ͕ϬϬ 8 ϮϮ͕ϮϬ
ϲ͕ϬϬ 8 ϭϰ͕ϮϬ 7 ϮϮ͕ϰϬ
ϲ͕ϮϬ 7 ϭϰ͕ϰϬ 7 ϮϮ͕ϲϬ
ϲ͕ϰϬ 4 ϭϰ͕ϲϬ 8 ϮϮ͕ϴϬ
ϲ͕ϲϬ 2 ϭϰ͕ϴϬ 7 Ϯϯ͕ϬϬ
ϲ͕ϴϬ 2 ϭϱ͕ϬϬ 8 Ϯϯ͕ϮϬ
ϳ͕ϬϬ 2 ϭϱ͕ϮϬ 0 Ϯϯ͕ϰϬ
ϳ͕ϮϬ 2 ϭϱ͕ϰϬ 0 Ϯϯ͕ϲϬ
ϳ͕ϰϬ 2 ϭϱ͕ϲϬ 0 Ϯϯ͕ϴϬ
ϳ͕ϲϬ 2 ϭϱ͕ϴϬ 0 Ϯϰ͕ϬϬ
ϳ͕ϴϬ 1 ϭϲ͕ϬϬ 0 Ϯϰ͕ϮϬ
ϴ͕ϬϬ 1 ϭϲ͕ϮϬ Ϯϰ͕ϰϬ
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Ϭ͕ϬϬ 0 ϴ͕ϮϬ 1 ϭϲ͕ϰϬ Ϯϰ͕ϲϬ
Ϭ͕ϮϬ 13 ϴ͕ϰϬ 1 ϭϲ͕ϲϬ Ϯϰ͕ϴϬ
Ϭ͕ϰϬ 10 ϴ͕ϲϬ 1 ϭϲ͕ϴϬ Ϯϱ͕ϬϬ
Ϭ͕ϲϬ 6 ϴ͕ϴϬ 1 ϭϳ͕ϬϬ Ϯϱ͕ϮϬ
Ϭ͕ϴϬ 4 ϵ͕ϬϬ 1 ϭϳ͕ϮϬ Ϯϱ͕ϰϬ
ϭ͕ϬϬ 2 ϵ͕ϮϬ 2 ϭϳ͕ϰϬ Ϯϱ͕ϲϬ
ϭ͕ϮϬ 1 ϵ͕ϰϬ 8 ϭϳ͕ϲϬ Ϯϱ͕ϴϬ
ϭ͕ϰϬ 1 ϵ͕ϲϬ 6 ϭϳ͕ϴϬ Ϯϲ͕ϬϬ
ϭ͕ϲϬ 1 ϵ͕ϴϬ 7 ϭϴ͕ϬϬ Ϯϲ͕ϮϬ
ϭ͕ϴϬ 1 ϭϬ͕ϬϬ 9 ϭϴ͕ϮϬ
Ϯ͕ϬϬ 1 ϭϬ͕ϮϬ 7 ϭϴ͕ϰϬ
Ϯ͕ϮϬ 1 ϭϬ͕ϰϬ 7 ϭϴ͕ϲϬ
Ϯ͕ϰϬ 1 ϭϬ͕ϲϬ 6 ϭϴ͕ϴϬ
Ϯ͕ϲϬ 1 ϭϬ͕ϴϬ 7 ϭϵ͕ϬϬ
Ϯ͕ϴϬ 2 ϭϭ͕ϬϬ 6 ϭϵ͕ϮϬ
ϯ͕ϬϬ 2 ϭϭ͕ϮϬ 1 ϭϵ͕ϰϬ
ϯ͕ϮϬ 3 ϭϭ͕ϰϬ 1 ϭϵ͕ϲϬ
ϯ͕ϰϬ 2 ϭϭ͕ϲϬ 1 ϭϵ͕ϴϬ
ϯ͕ϲϬ 6 ϭϭ͕ϴϬ 1 ϮϬ͕ϬϬ
ϯ͕ϴϬ 7 ϭϮ͕ϬϬ 1 ϮϬ͕ϮϬ
ϰ͕ϬϬ 7 ϭϮ͕ϮϬ 1 ϮϬ͕ϰϬ
ϰ͕ϮϬ 6 ϭϮ͕ϰϬ 1 ϮϬ͕ϲϬ
ϰ͕ϰϬ 7 ϭϮ͕ϲϬ 3 ϮϬ͕ϴϬ
ϰ͕ϲϬ 4 ϭϮ͕ϴϬ 2 Ϯϭ͕ϬϬ
ϰ͕ϴϬ 3 ϭϯ͕ϬϬ 2 Ϯϭ͕ϮϬ
ϱ͕ϬϬ 3 ϭϯ͕ϮϬ 1 Ϯϭ͕ϰϬ
ϱ͕ϮϬ 2 ϭϯ͕ϰϬ 1 Ϯϭ͕ϲϬ
ϱ͕ϰϬ 2 ϭϯ͕ϲϬ 2 Ϯϭ͕ϴϬ
ϱ͕ϲϬ 2 ϭϯ͕ϴϬ 2 ϮϮ͕ϬϬ
ϱ͕ϴϬ 3 ϭϰ͕ϬϬ 2 ϮϮ͕ϮϬ
ϲ͕ϬϬ 5 ϭϰ͕ϮϬ 1 ϮϮ͕ϰϬ
ϲ͕ϮϬ 6 ϭϰ͕ϰϬ 2 ϮϮ͕ϲϬ
ϲ͕ϰϬ 5 ϭϰ͕ϲϬ 2 ϮϮ͕ϴϬ
ϲ͕ϲϬ 6 ϭϰ͕ϴϬ 3 Ϯϯ͕ϬϬ
ϲ͕ϴϬ 5 ϭϱ͕ϬϬ 3 Ϯϯ͕ϮϬ
ϳ͕ϬϬ 3 ϭϱ͕ϮϬ 0 Ϯϯ͕ϰϬ
ϳ͕ϮϬ 1 ϭϱ͕ϰϬ 0 Ϯϯ͕ϲϬ
ϳ͕ϰϬ 1 ϭϱ͕ϲϬ 0 Ϯϯ͕ϴϬ
ϳ͕ϲϬ 1 ϭϱ͕ϴϬ 0 Ϯϰ͕ϬϬ
ϳ͕ϴϬ 1 ϭϲ͕ϬϬ 0 Ϯϰ͕ϮϬ
ϴ͕ϬϬ 1 ϭϲ͕ϮϬ Ϯϰ͕ϰϬ
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Ϭ͕ϬϬ 0 ϴ͕ϮϬ 2 ϭϲ͕ϰϬ Ϯϰ͕ϲϬ
Ϭ͕ϮϬ 20 ϴ͕ϰϬ 2 ϭϲ͕ϲϬ Ϯϰ͕ϴϬ
Ϭ͕ϰϬ 15 ϴ͕ϲϬ 3 ϭϲ͕ϴϬ Ϯϱ͕ϬϬ
Ϭ͕ϲϬ 6 ϴ͕ϴϬ 3 ϭϳ͕ϬϬ Ϯϱ͕ϮϬ
Ϭ͕ϴϬ 4 ϵ͕ϬϬ 2 ϭϳ͕ϮϬ Ϯϱ͕ϰϬ
ϭ͕ϬϬ 2 ϵ͕ϮϬ 2 ϭϳ͕ϰϬ Ϯϱ͕ϲϬ
ϭ͕ϮϬ 1 ϵ͕ϰϬ 3 ϭϳ͕ϲϬ Ϯϱ͕ϴϬ
ϭ͕ϰϬ 1 ϵ͕ϲϬ 5 ϭϳ͕ϴϬ Ϯϲ͕ϬϬ
ϭ͕ϲϬ 1 ϵ͕ϴϬ 9 ϭϴ͕ϬϬ Ϯϲ͕ϮϬ
ϭ͕ϴϬ 5 ϭϬ͕ϬϬ 4 ϭϴ͕ϮϬ
Ϯ͕ϬϬ 10 ϭϬ͕ϮϬ 3 ϭϴ͕ϰϬ
Ϯ͕ϮϬ 10 ϭϬ͕ϰϬ 5 ϭϴ͕ϲϬ
Ϯ͕ϰϬ 11 ϭϬ͕ϲϬ 8 ϭϴ͕ϴϬ
Ϯ͕ϲϬ 5 ϭϬ͕ϴϬ 6 ϭϵ͕ϬϬ
Ϯ͕ϴϬ 3 ϭϭ͕ϬϬ 8 ϭϵ͕ϮϬ
ϯ͕ϬϬ 1 ϭϭ͕ϮϬ 6 ϭϵ͕ϰϬ
ϯ͕ϮϬ 1 ϭϭ͕ϰϬ 4 ϭϵ͕ϲϬ
ϯ͕ϰϬ 1 ϭϭ͕ϲϬ 6 ϭϵ͕ϴϬ
ϯ͕ϲϬ 1 ϭϭ͕ϴϬ 6 ϮϬ͕ϬϬ
ϯ͕ϴϬ 1 ϭϮ͕ϬϬ 5 ϮϬ͕ϮϬ
ϰ͕ϬϬ 2 ϭϮ͕ϮϬ 5 ϮϬ͕ϰϬ
ϰ͕ϮϬ 4 ϭϮ͕ϰϬ 5 ϮϬ͕ϲϬ
ϰ͕ϰϬ 5 ϭϮ͕ϲϬ 5 ϮϬ͕ϴϬ
ϰ͕ϲϬ 3 ϭϮ͕ϴϬ 6 Ϯϭ͕ϬϬ
ϰ͕ϴϬ 2 ϭϯ͕ϬϬ 8 Ϯϭ͕ϮϬ
ϱ͕ϬϬ 2 ϭϯ͕ϮϬ 10 Ϯϭ͕ϰϬ
ϱ͕ϮϬ 2 ϭϯ͕ϰϬ 9 Ϯϭ͕ϲϬ
ϱ͕ϰϬ 3 ϭϯ͕ϲϬ 6 Ϯϭ͕ϴϬ
ϱ͕ϲϬ 2 ϭϯ͕ϴϬ 8 ϮϮ͕ϬϬ
ϱ͕ϴϬ 3 ϭϰ͕ϬϬ 8 ϮϮ͕ϮϬ
ϲ͕ϬϬ 5 ϭϰ͕ϮϬ 9 ϮϮ͕ϰϬ
ϲ͕ϮϬ 5 ϭϰ͕ϰϬ 11 ϮϮ͕ϲϬ
ϲ͕ϰϬ 6 ϭϰ͕ϲϬ 11 ϮϮ͕ϴϬ
ϲ͕ϲϬ 7 ϭϰ͕ϴϬ 11 Ϯϯ͕ϬϬ
ϲ͕ϴϬ 4 ϭϱ͕ϬϬ 11 Ϯϯ͕ϮϬ
ϳ͕ϬϬ 2 ϭϱ͕ϮϬ 10 Ϯϯ͕ϰϬ
ϳ͕ϮϬ 2 ϭϱ͕ϰϬ 8 Ϯϯ͕ϲϬ
ϳ͕ϰϬ 2 ϭϱ͕ϲϬ 8 Ϯϯ͕ϴϬ
ϳ͕ϲϬ 2 ϭϱ͕ϴϬ 7 Ϯϰ͕ϬϬ
ϳ͕ϴϬ 2 ϭϲ͕ϬϬ 8 Ϯϰ͕ϮϬ
ϴ͕ϬϬ 1 ϭϲ͕ϮϬ Ϯϰ͕ϰϬ
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