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����$50$785(/H�DUPDWXUH� ORQJLWXGLQDOL�GHOOH� WUDYL�� VLD� VXSHULRUL� FKH� LQIHULRUL�� GHYRQR�DWWUDYHUVDUH��GL� UHJROD�� LO� QRGRVHQ]D�JLXQ]LRQL��4XDQGR�FLz�QRQ�ULVXOWL�SRVVLELOH��VRQR�GD�ULVSHWWDUH�OH�VHJXHQWL�SUHVFUL]LRQL�� OH� EDUUH� YDQQR� DQFRUDWH� ROWUH� OD� IDFFLD� RSSRVWD� D� TXHOOD� GL� LQWHUVH]LRQH�� RSSXUH� ULYROWDWHYHUWLFDOPHQWH�LQ�FRUULVSRQGHQ]D�GL�WDOH�IDFFLD� OD�OXQJKH]]D�GL�DQFRUDJJLR�YD�FDOFRODWD�LQ�PRGR�GD�VYLOXSSDUH�XQD� WHQVLRQH�QHOOH�EDUUH�SDUL�D����� I\N� H�PLVXUDWD� D�SDUWLUH� GD� XQD�GLVWDQ]D�SDUL� D� �� GLDPHWUL� GDOOD� IDFFLD� GHO� SLODVWUR� YHUVRO¶LQWHUQR�/XQJR� OH� DUPDWXUH� ORQJLWXGLQDOL� GHO� SLODVWUR� FKH� DWWUDYHUVDQR� L� QRGL� GHYRQR� HVVHU� GLVSRVWH� VWDIIH� GLFRQWHQLPHQWR� LQ� TXDQWLWj� DOPHQR� SDUL� DOOD� PDJJLRUH� SUHYLVWD� QHOOH� ]RQH� GHO� SLODVWUR� LQIHULRUH� H� VXSHULRUHDGLDFHQWL�DO�QRGR�4XHVWD� UHJROD�SXz�QRQ�HVVHUH�RVVHUYDWD�TXDQGR�QHO�SLODVWUR� VL� LQQHVWDQR� WUDYL� VX� FLDVFXQD�GHOOH� TXDWWURIDFFH�
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8JXDOL�FRQGL]LRQL�YDQQR�ULVSHWWDWH�SHU�O¶DUPDWXUD�RUL]]RQWDOH�8QD�DUPDWXUD� WUDVYHUVDOH�RUL]]RQWDOH�SL�� ILWWD�YD�GLVSRVWD�DOOD� EDVH�GHOOD� SDUHWH� SHU� XQ¶DOWH]]D�SDUL� DOODOXQJKH]]D� LQ� SLDQWD� �O�� GHOOD� SDUHWH� VWHVVD�� LQ� YLFLQDQ]D�GHL� GXH� ERUGL� SHU� XQD� OXQJKH]]D� SDUL� D� ����� O VXFLDVFXQ�ODWR�,Q� WDOL� ]RQH� O¶DUPDWXUD� WUDVYHUVDOH� GHYH� HVVHU� FRVWLWXLWD� GD� WRQGLQL� GL� GLDPHWUR� QRQ� LQIHULRUH� D� �� PP�GLVSRVWL�LQ�PRGR�GD�IHUPDUH�WXWWH�OH�EDUUH�YHUWLFDOL�FRQ�XQ�SDVVR�SDUL�D����YROWH�LO�GLDPHWUR�GHOOD�EDUUD�PD�QRQLQIHULRUH�D����FP������75$9,�',�&2//(*$0(172/H� WUDYL�GL�FROOHJDPHQWR�GL�SDUHWL� DFFRSSLDWH�YDQQR� YHULILFDWH� FRQ� L�FULWHUL�SUHYLVWL�SHU� OH� WUDYL�QRUPDOLGHOOH�VWUXWWXUH�LQWHODLDWH�SXUFKp�LO�UDSSRUWR�WUD�OXFH�QHWWD�HG�DOWH]]D�VLD�VXSHULRUH�D���4XDQGR� WDOH� FRQGL]LRQH� QRQ� q� VRGGLVIDWWD� HVVH� GHYRQR� HVVHUH� DUPDWH� D� IOHVVLRQH� FRQ� DUPDWXUD� GRSSLDVLPPHWULFD�� OD� VWHVVD� DUPDWXUD� WUDVYHUVDOH� ULFKLHVWD� SHU� DVVRUELUH� LO� WDJOLR� GHYH� HVVHUH� GLVSRVWD� DQFKHORQJLWXGLQDOPHQWH�LQ�PRGR�GD�FRVWLWXLUH�GXH�UHWL�D�PDJOLD�TXDGUDWD�GLVSRVWH�VXOOH�GXH�IDFFH�6H�LO�YDORUH�GHOOD�WHQVLRQH�WDQJHQ]LDOH�GL�FDOFROR�� KE9GG � W HFFHGH�LO�OLPLWH�VHJXHQWH�

�G � W� WWXWWR�LO�WDJOLR�GHYH�HVVHUH�DVVRUELWR�GD�XQ¶DUPDWXUD�DG�;�FKH�DWWUDYHUVD�GLDJRQDOPHQWH�OD�WUDYH�H�VL�DQFRUDQHOOH�GXH�SDUHWL�DGLDFHQWL�&LDVFXQR�GHL�GXH�IDVFL�GL�DUPDWXUD�GHYH�HVVHUH�UDFFKLXVR�GD�DUPDWXUD�D�VSLUDOH�R�GD�VWDIIH�GL�FRQWHQLPHQWRFRQ�SDVVR�QRQ�VXSHULRUH�D�����PP�,Q�TXHVWR�FDVR��LQ�DJJLXQWD�DOO¶DUPDWXUD�GLDJRQDOH�VDUj�GLVSRVWD�VX�FLDVFXQD�IDFFLD�GHOOD�WUDYH�XQD�UHWH�GLGLDPHWUR� ��� PP� D� PDJOLD� TXDGUDWD� GL� ODWR� ��� FP�� HG� DUPDWXUD� FRUUHQWH� GL� �� EDUUH� GD� ��� PP� DL� ERUGLVXSHULRUH�HG�LQIHULRUH�*OL�DQFRUDJJL�GHOOH�DUPDWXUH�QHOOH�SDUHWL�VDUDQQR�GHO�����SL��OXQJKL�GL�TXDQWR�SUHYLVWR�SHU�OH�]RQH�QRQVLVPLFKH�4XDQGR�q�QHFHVVDULR�DGRWWDUH�DUPDWXUH�DG�;�OR�VSHVVRUH�PLQLPR�GHOOH�SDUHWL�DFFRSSLDWH�H�GHOOH�WUDYL�GHYHHVVHUH�QRQ�PLQRUH�GL����FP�,Q�RJQL�FDVR�LO�YDORUH�GHOOD�WHQVLRQH�WDQJHQ]LDOH�QRQ�SXz�HFFHGHUH�LO�OLPLWH�
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,QWHUD]LRQH�IUD�WHODL�H�SDQQHOOL�PXUDUL�GL�WDPSRQDWXUD
0RGHOOR�GL�FDOFROR
���&DPSR�GL�YDOLGLWj�GHO�SURFHGLPHQWR�HVSRVWR,O� SURFHGLPHQWR� GL� FDOFROR� HVSRVWR� QHO� SUHVHQWH� DOOHJDWR�� SXz� HVVHUH� ULWHQXWR� YDOLGR� SHU� ULSURGXUUH� FRQVXIILFLHQWH�DSSURVVLPD]LRQH�LO�FRPSRUWDPHQWR�GL�XQ�HOHPHQWR�GL�WHODLR�FRQWHQHQWH�XQD�WDPSRQDWXUD�PXUDULD�HVRWWRSRVWR�DOO¶D]LRQH�GL�XQD�IRU]D�ODWHUDOH�TXDQGR�VLDQR�VRGGLVIDWWH�OH�VHJXHQWL�FRQGL]LRQL��� ,O�WHODLR�q�FRVWLWXLWR�GD�HOHPHQWL�GL�FHPHQWR�DUPDWR��R�PHWDOOLFL��DGHJXDWDPHQWH�FROOHJDWL�IUD�ORUR�QHLQRGL� HG� DGHUHQWL� DOOD� WDPSRQDWXUD�� 4XHVWD� GHYH� HVVHUH� HIILFDFHPHQWH� FROOHJDWD� DOOD� LQWHODLDWXUD� LQPRGR�FKH�QH�VLD�DVVLFXUDWR�LO�FRQWDWWR�H�TXLQGL� O¶DGHUHQ]D�WDOH�GD�JDUDQWLUH�OD� WUDVPLVVLRQH�GL�VIRU]LQRUPDOL�H�WDJOLDQWL�ROWUH�DOO¶LQDPRYLELOLWj��� ,O�UDSSRUWR�K�O��ILJ������IUD�L�ODWL�GHO�SDQQHOOR�PXUDULR�GHYH�HVVHUH�FRPSUHVR�GL�QRUPD�WUD�����H������� ,O� UDSSRUWR� K�W� �ILJ�� ��� IUD� O¶DOWH]]D� H� OR� VSHVVRUH� �VQHOOH]]D�� GHO� SDQQHOOR�PXUDULR� QRQ� GHYH� HVVHUHVXSHULRUH�D������ 1HO�SDQQHOOR�GL�WDPSRQDWXUD�QRQ�GHYRQR�HVVHUH�SUHVHQWL�DSHUWXUH��VDOYR�FKH�TXHVWH�VLDQR�GHOLPLWDWH�GDLQWHODLDWXUH�LQ�FHPHQWR�DUPDWR�DWWH�D�ULFRVWLWXLUH�OD�FRQWLQXLWj�GHL�GXH�WUDWWL�GHOOH�GLDJRQDOL�GL�PXUDWXUDFRPH�LQ�VHJXLWR�HVSRVWR�
���9DOXWD]LRQH�GHOOD�GHIRUPDELOLWj�ODWHUDOH3HU�OD�YDOXWD]LRQH�GHOOD�GHIRUPDELOLWj�ODWHUDOH�GHO�VLVWHPD�FRPSRVWR�GD�WHODLR�H�WDPSRQDWXUD��TXLQGL�SHU�LOFDOFROR� GHOOD� ULSDUWL]LRQH� GHOOH� IRU]H� VLVPLFKH� RUL]]RQWDOL� IUD� JOL� HOHPHQWL� UHVLVWHQWL�� VL� SXz� WHQHU� FRQWRGHOO¶HIIHWWR�GHOOH�WDPSRQDWXUH�LQ�PDQLHUD�VXIILFLHQWHPHQWH�DSSURVVLPDWD�FRQVLGHUDQGR�LO�IXQ]LRQDPHQWR�GL�XQSXQWRQH�GLDJRQDOH�HTXLYDOHQWH� �ILJ������7DOH�SXQWRQH�GHYH�DYHUH� OR�VSHVVRUH� W GHOOD�PXUDWXUD�H� ODUJKH]]D� VXJXDOH� DG� �����GHOOD� OXQJKH]]D�GHOOD� GLDJRQDOH�� 6L� SXz�FRQVLGHUDUH� DOORUD� XQ� VLVWHPD� HTXLYDOHQWH� IRUPDWRGDOOH�WUDYL�H�GDL�SLODVWUL�GHO�WHODLR��QRQFKp�GDL�VXGGHWWL�SXQWRQL�GLDJRQDOL�FRQVLGHUDWL�LQFHUQLHUDWL�DOOH�HVWUHPLWj�ILJ�����2JQL�SXQWRQH�DYUj�SHUWDQWR�XQD�ULJLGH]]D�HTXLYDOHQWH�SDUL�D�

�($�G�HT  �������(P ��W
LQ�FXL� �� K�G � q�OD�OXQJKH]]D�GHOOD�GLDJRQDOH��PHQWUH�(P q�GHILQLWR�QHO�VXFFHVVLYR�SXQWR���

���0HFFDQLVPL�GL�URWWXUD�GHL�SDQQHOOL�PXUDUL,O�FRPSRUWDPHQWR� ODWHUDOH�GL�XQ� WHODLR�SLDQR� ULVHQWH� IRUWHPHQWH�GHOO
HIIHWWR�GL� LQWHUD]LRQH�SURGRWWR�GDOOHWDPSRQDWXUH�SUHVHQWL� QHO�SLDQR� GHO� WHODLR� VWHVVR�� SXUFKp�TXHVWH� VLDQR� DG� HVVR� HIILFDFHPHQWH� FROOHJDWH�� 3HUSRWHU�IDUH�DIILGDPHQWR�VX�WDOH�HIIHWWR��GHYRQR�HVVHUH�VRGGLVIDWWH�OH�FRQGL]LRQL�GL�VHJXLWR�LQGLFDWH��� LO�SDQQHOOR�q�FRQWHQXWR�QHO�SLDQR�PHGLR�GHO�WHODLR��� OH�FDUDWWHULVWLFKH�PHFFDQLFKH�GHL�PDWHULDOL�H�JOL�VSHVVRUL�VRQR�WDOL�GD�UHQGHUH�VRGGLVIDWWH�OH�YHULILFKHGL� UHVLVWHQ]D�� LQ� SDUWLFRODUH� VRQR� GD� HVFOXGHUH� OH� SDUHWL� LQ� IRJOLR�� R� FRVWLWXLWH� GD� HOHPHQWL� FRQSHUFHQWXDOH�GL�IRUDWXUD�VXSHULRUH�DO������� q�DVVLFXUDWR�LO�FRQWDWWR�FRQ�OD�VWUXWWXUD�GL�FHPHQWR�DUPDWR��� VRQR�DVVHQWL�DSHUWXUH��D�PHQR�FKH�OH�DSHUWXUH�VLDQR�DGHJXDWDPHQWH�ULTXDGUDWH��� KDQQR�HOHYDWD�UHVLVWHQ]D�DOO¶D]LRQH�VLVPLFD�RUWRJRQDOH�DO�SLDQR�GHO�SDQQHOOR�
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&RQ�ULIHULPHQWR�DG�XQD�PDJOLD�GL�WHODLR�LQWHUDJHQWH�FRQ�XQ�SDQQHOOR�PXUDULR�LQ�HVVD�FRQWHQXWR�HG�DYHQWHVSHVVRUH� W�� OXQJKH]]D� O� HG� DOWH]]D� K� �ILJ�� ���� OH� ULFHUFKH� VSHULPHQWDOL� VYROWH� KDQQR� PHVVR� LQ� HYLGHQ]D� ODSRVVLELOLWj�GL�WUH�PHFFDQLVPL�GL�URWWXUD�GHOOH�PXUDWXUH�,�WUH�PHFFDQLVPL�VRQR�L�VHJXHQWL�D� URWWXUD�SHU�VFRUULPHQWR�RUL]]RQWDOH�GRYXWD�DOOH� WHQVLRQL� WDQJHQ]LDOL�DJHQWL�QHOOD�]RQD�FHQWUDOH�GHOODWDPSRQDWXUD��VHFRQGR�OR�VFKHPD�UDSSUHVHQWDWR�QHOOD�ILJXUD��D�E� URWWXUD�GLDJRQDOH�SHU�WUD]LRQH��GRYXWD�DOOH�WHQVLRQL�GL�WUD]LRQH�LQFOLQDWH��DJHQWL�DQFKH�HVVH�QHOOD�]RQDFHQWUDOH�GHOOD�WDPSRQDWXUD��ILJ���E��F� URWWXUD�SHU�VFKLDFFLDPHQWR� ORFDOH�GHJOL� VSLJROL�GHOOD� WDPSRQDWXUD��GRYXWD� DOOD� FRQFHQWUD]LRQH�GHOOHIRU]H�RUL]]RQWDOL�GL� LQWHUD]LRQH� WUDVPHVVH�GDO� WHODLR� �ILJ�� �F��� /D� URWWXUD�GHOOD� VWUXWWXUD�GL� FHPHQWRDUPDWR�YHUUj�HVDPLQDWD�DO�VXFFHVVLYR�SXQWR���

���9HULILFD�GHOOD�WDPSRQDWXUD/H�YHULILFKH�GL� UHVLVWHQ]D�UHODWLYH� DOOH� WUH� FRQGL]LRQL�GL� URWWXUD�GHVFULWWH� DO� SDUDJUDIR�SUHFHGHQWH�� LQ�YLDDSSURVVLPDWD��SRVVRQR�HVVHUH�FRQGRWWH�VXOOD�EDVH�GHOOH�VHJXHQWL�UHOD]LRQL�9HULILFD�DOOOR�VFRUULPHQWR�RUL]]RQWDOH� WO+ X� �IWd �$�HVVHQGR
WO+I��� ���OK����I �

YNRYNRX ��� ¹̧·©̈§ ���� W
� 9HULILFD�D�WUD]LRQH�OXQJR�OD�GLDJRQDOH�

WO���I+ YNR� ��I�d �%�� 9HULILFD�DOOR�VFKLDFFLDPHQWR�GHJOL�VSLJROL�
� �PF�N� WK,((FRVI���+ ����T�I�d

1HOOH� IRUPXOH� VFULWWH�� ROWUH� DOOH� GLPHQVLRQL� K�� O�� W� GHO� SDQQHOOR�PXUDULR� VRQR� VWDWH� LQGLFDWH� OH� VHJXHQWLJUDQGH]]H�+�  � IRU]D� VLVPLFD� RUL]]RQWDOH� DJHQWH� VXOO
HOHPHQWR� GL� PXUDWXUD� �FRPSRQHQWH� RUL]]RQWDOH� GHOOD� IRU]DDJHQWH�QHO�SXQWRQH�HTXLYDOHQWH���GD�YDOXWDUH�WHQHQGR�FRQWR�GHO�FRHIILFLHQWH�GL�VWUXWWXUD� E�IYNR �UHVLVWHQ]D�FDUDWWHULVWLFD�D�WDJOLR�GHOOD�PXUDWXUD�LQ�DVVHQ]D�GL�FDULFKL�YHUWLFDOL�IN �UHVLVWHQ]D�FDUDWWHULVWLFD�D�FRPSUHVVLRQH�GHOOD�PXUDWXUD�T �DUFWJ� ¹̧·©̈§ OK ��DQJROR�GHOOD�GLDJRQDOH�GHO�SDQQHOOR�ULVSHWWR�DOO
RUL]]RQWDOH�I  IDWWRUH�GL�ULGX]LRQH�GHOOH�WHQVLRQL�SHU�YHULILFKH�DOOH�WHQVLRQL�DPPLVVLELOL�HTXLYDOH�D���SHU�YHULILFKH�DJOL�VWDWL�OLPLWH�HTXLYDOH�D���(F  PRGXOR�GL�HODVWLFLWj�GL�FDOFHVWUX]]R�(P �PRGXOR�GL�HODVWLFLWj�GHOOD�PXUDWXUD�,� � PRPHQWR�GL�LQHU]LD�GHOOD�VH]LRQH�WUDVYHUVDOH�GHO�SLODVWUR�FDOFRODWR�ULVSHWWR�DO�VXR�DVVH�RUWRJRQDOHDO�SLDQR�GHOOD�WDPSRQDWXUD��LQ�FDVR�GL�SLODVWUL�GL�GLYHUVD�VH]LRQH�VL�DVVXPH�LO�YDORUH�PHGLR�GHL�GXHPRPHQWL�GL�LQHU]LD��
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3HU�L�YDORUL�GHOOH�FDUDWWHULVWLFKH�GL�UHVLVWHQ]D�H�GHL�PRGXOL�HODVWLFL�GHOOD�PXUDWXUD�SXz�IDUVL�ULIHULPHQWR�DO'�0�����������RSSXUH�D�ULVXOWDWL�GL�DSSRVLWH�LQGDJLQL�WHRULFR���VSHULPHQWDOL�FKLDUDPHQWH�FRPSURYDWL�

���9HULILFD�GHOOH�VWUXWWXUH�GL�FRQWHQLPHQWR�LQ�FHPHQWR�DUPDWR����)25=(�$66,$/,�1(,�3,/$675,�6L�GHYH� WHQHU� FRQWR� GHOOH� YDULD]LRQL�GHOOH� IRU]H� DVVLDOL� QHL� SLODVWUL� FKH� VL� FDOFRODQR�DSSOLFDQGR� OH� IRU]HVLVPLFKH�RUL]]RQWDOL�DO�PRGHOOR�GL�VWUXWWXUD�FRPSUHQGHQWH�L�SXQWRQL�HTXLYDOHQWL�� ILJ�����
�����)25=(�',�7$*/,2�1(,�3,/$675,3HU�OD�YDOLGLWj�GHOOH�FRQVLGHUD]LRQL�VYROWH�H�GHOOH�IRUPXOH�LQGLFDWH�q�HVVHQ]LDOH�FKH�OD�URWWXUD�SHU�WDJOLR�GHLSLODVWUL� QRQ� SUHFHGD� TXHOOD� GHL� SDQQHOOL� PXUDUL�� 3HUWDQWR� FLDVFXQ� SLODVWUR� DGLDFHQWH� DG� XQ SDQQHOOR� GLWDPSRQDWXUD� GHYH� HVVHUH� YHULILFDWR� SHU� XQD� IRU]D� WDJOLDQWH� SDUL� DO� WDJOLR� VX� GL� HVVR� FDOFRODWR� VHFRQGR� ORVFKHPD�LQGLFDWR�DO�SXQWR�����DXPHQWDWR�GHOOD�IRU]D�RUL]]RQWDOH�+ � FDOFRODWD�SHU�OD�WDPSRQDWXUD�
�����)/(66,21(�1(,�3,/$675,&LDVFXQ�SLODVWUR� FKH�DIILDQFKL�XQD� WDPSRQDWXUD�GHYH�HVVHUH�YHULILFDWR�SHU�XQ�PRPHQWR� IOHWWHQWH�SDUL� DOPRPHQWR�IOHWWHQWH�VX�GL�HVVR�FDOFRODWR�VHFRQGR�OR�VFKHPD�LQGLFDWR�DO�SXQWR����DXPHQWDWR�GHO�PRPHQWR�

�� K+0 � �r 
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$//(*$72��
(GLILFL�LQ�PXUDWXUD��3URYYHGLPHQWL�WHFQLFL�GL�LQWHUYHQWR1HOOD� FRQFH]LRQH� HG� HVHFX]LRQH� GHJOL� LQWHUYHQWL� GL� VHJXLWR� LOOXVWUDWL�� SDUWLFRODUH� DWWHQ]LRQH� GHYH� HVVHUHGHGLFDWD�DL�SUREOHPL�GHOOD�GXUDELOLWj��LQ�SDUWLFRODUH��RYH�VL�XWLOL]]LQR�HOHPHQWL�PHWDOOLFL��VL�FRQVLJOLD�O
XVR�GLPDWHULDOL�DXWRSDVVLYDQWL�R�DGHJXDWDPHQWH�SURWHWWL�
���3DUHWL�PXUDULH3HU�DXPHQWDUH�OD�UHVLVWHQ]D�GL�XQ�HOHPHQWR�PXUDULR�VL�SXz�ULFRUUHUH��LQ�JHQHUH��DG�XQR�R�SL��GHL�VHJXHQWLSURYYHGLPHQWL�� LQLH]LRQL�GL�PLVFHOH�OHJDQWL�� DSSOLFD]LRQH�GL�ODVWUH�LQ�FHPHQWR�DUPDWR�R�GL�UHWL�PHWDOOLFKH� HOHWWURVDOGDWH�H�EHWRQFLQR�� LQVHULPHQWR�GL�SLODVWULQL�LQ�FHPHQWR�DUPDWR�R�PHWDOOLFL�LQ�EUHFFLD�QHOOD�PXUDWXUD�� WLUDQWDWXUH�RUL]]RQWDOL�H�YHUWLFDOL�*OL� LQWHUYHQWL� ORFDOL]]DWL� VRQR� VFRQVLJOLDWL� FRPH� XQLFR� PRGR� GL� UDIIRU]DPHQWR� GHOOH� PXUDWXUH� VH� QRQLQVHULWL�LQ�XQ�VLVWHPD�JHQHUDOH�GL�ULRUJDQL]]D]LRQH�GHOOD�VWUXWWXUD�'HYRQR�HVVHUH�HOLPLQDWL�R�FRQVROLGDWL�LQGHEROLPHQWL�ORFDOL�GHOOH�SDUHWL�PXUDULH�LQ�SURVVLPLWj�GHJOL�LQQHVWLH�GHJOL�LQFURFL�SHU�O
HYHQWXDOH�SUHVHQ]D�GL�FDQQH�IXPDULH�R�YXRWL�GL�TXDOVLDVL�JHQHUH�,Q�FDVR�GL�LUUHJRODUH�GLVWULEX]LRQH�GHOOH�DSHUWXUH��YDQL�GL�ILQHVWUH�R�SRUWH��QHL�PXUL�PDHVWUL��TXDQGR�QRQVLD�SRVVLELOH�OD�ORUR�FKLXVXUD��FRQ�PXUDWXUD�HIILFDFHPHQWH� DPPRUVDWD�DOOD�HVLVWHQWH��VL�GHYH�SURYYHGHUH�DOODFHUFKLDWXUD� GHOOH� DSHUWXUH� VWHVVH� D� PH]]R� GL� WHODL� LQ� FHPHQWR� DUPDWR� R� PHWDOOLFL� FROOHJDWL� DOOD� PXUDWXUDDGLDFHQWH�WUDPLWH�SHUIRUD]LRQL�DUPDWH�
���$SSOLFD]LRQH�GL�WLUDQWL2YH� QRQ� VLD� SUHVHQWH� XQ� HIILFDFH� FRUGROR� LQ� FHPHQWR� DUPDWR�� GHYRQR� GLVSRUVL� WLUDQWL� DQFRUDWL� WUDPLWHSLDVWUH�GL�GLPHQVLRQL�RSSRUWXQH�R�GL�FKLDYL��FKH�FRQVHQWDQR�XQD�HIILFDFH�FHUFKLDWXUD�GHOO
HGLILFLR�,�WLUDQWL�SRVVRQR�HVVHUH�UHDOL]]DWL�FRQ�QRUPDOL�EDUUH�LQ�DFFLDLR�SHU�DUPDWXUD��SLDWWL�R�SURILODWL�PHWDOOLFL�RFRQ� WUHIROL� LQ� DFFLDLR� DUPRQLFR�� 4XHVWL� SRVVRQR� HVVHUH� GLVSRVWL� VLD� RUL]]RQWDOPHQWH� FKH� YHUWLFDOPHQWH�� HGHYRQR�HVVHUH�HVWHVL�D�WXWWD�OD�GLPHQVLRQH�GHOOD�SDUHWH�6H�L�VRODL�QRQ�VRQR�LQ�JUDGR�GL�DVVLFXUDUH�XQ�VXIILFLHQWH�LQFDWHQDPHQWR�GHOOH�SDUHWL��VL�GHYH�LQWHUYHQLUH�FRQWLUDQWL�RUL]]RQWDOL��DQFRUDWL�DOO
HVWHUQR�GHOOH�SDUHWL�PHGHVLPH��,Q�DOWHUQDWLYD�VL�SRVVRQR�IDU�IXQ]LRQDUH�L�VRODLFRPH�LQFDWHQDPHQWL��DSSOLFDQGR�DOOH�WUDYL�HG�DL�WUDYHWWL��VH�TXHVWL�HOHPHQWL�SRVVRQR�HVVHUH�ULWHQXWL�LGRQHL�DOORVFRSR��FKLDYL�PHWDOOLFKH�DQFRUDWH�DOO
HVWHUQR�GHOOH�SDUHWL�/
XVR� GL� WLUDQWL� GL� DFFLDLR�� DQDORJDPHQWH� D� TXHOOR� GHL� FRUGROL� GL� SLDQR�� PLUD� D� PLJOLRUDUH� OR� VFKHPDVWUXWWXUDOH� WUDPLWH� OD� UHDOL]]D]LRQH�GL�HIILFDFL�FROOHJDPHQWL� WUD� OH�VWUXWWXUH�PXUDULH� SRUWDQWL�� DVVLFXUDQGR�XQIXQ]LRQDPHQWR�PRQROLWLFR�GHO�FRPSOHVVR�HGLOL]LR�GD�FRQVROLGDUH�1RQ� ULVXOWDQR�� SHUDOWUR�� WUDVFXUDELOL� L� YDQWDJJL� FKH� QH� FRQVHJXRQR� QHL� ULJXDUGL� GHOOD� GXWWLOLWj� H� GHOODULVSRVWD�XOWLPD�DOOH�D]LRQL�VLVPLFKH�VH�L�WLUDQWL�VRQR� SUHVROOHFLWDWL��7XWWDYLD��SHU�TXDQWR�ULJXDUGD�LQ�SDUWLFRODUHOD�SUHVROOHFLWD]LRQH�YHUWLFDOH��q�RSSRUWXQR�FKH�OD�WHQVLRQH�QRUPDOH��QHOOH�PXUDWXUH��QRQ�VXSHUL��DJJLXQWD�DOODSUHFRPSUHVVLRQH��LO�YDORUH�GL�XQ�TXLQWR�GL�TXHOOD�GL�URWWXUD�,� WLUDQWL� SRVVRQR� HVVHUH� SRVWL� LQ� RSHUD� DOO
LQWHUQR� R� DOO
HVWHUQR� GHOOH� PXUDWXUH�� 1HO� SULPR� FDVR� �WLUDQWLWULYHOODWL�� HVVL� VRQR� FRVWLWXLWL� GD� WUHIROL� G
DFFLDLR� DUPRQLFR� GLVSRVWL� LQJXDLQDWL� HQWUR� IRUL� WULYHOODWL� QHOORVSHVVRUH� GHOOH� PXUDWXUH�� 1HL� VHFRQGR� FDVR� L� WLUDQWL� VRQR� FRVWLWXLWL� GD� EDUUH�� SLDWWL� R� SURILODWL� LQ� DFFLDLRSDUDOOHOL� VXOOH� GXH� IDFFH� GHOOD� PXUDWXUD� HG� DPPRUVDWL� DG� XQD� SLDVWUD� LQ� WHVWD� GHO� PXUR� SHU� PH]]R� GL� XQVLVWHPD� D� YLWH� FKH� FRQVHQWH� GL� LPSULPHUH� XQR� VWDWR� GL� SUHVROOHFLWD]LRQH�� 4XHVWR� WLSR� GL� WLUDQWL� qSUHYDOHQWHPHQWH�XVDWR�QHOOD�GLVSRVL]LRQH�RUL]]RQWDOH�*OL� HOHPHQWL� GL� FRQWUDVWR� VXOOH� PXUDWXUH�� VRQR� GL� UHJROD� FRVWLWXLWL� GD� SLDVWUH� PHWDOOLFKH� FKH� KDQQR� LOFRPSLWR� GL� GLVWULEXLUH� OD� IRU]D� LQGRWWD� GDO� WLUDQWH� VXOOD� PXUDWXUD� HYLWDQGR� FRQFHQWUD]LRQL� GL� VIRU]L�� /HWLUDQWDWXUH�RUL]]RQWDOL��DGHPSLRQR�LQROWUH��DO�FRPSLWR�GL�OHJDUH�OH�SDUHWL�RUWRJRQDOL��D�TXHVWR�ILQH�q�RSSRUWXQRFKH� OH� WHVWH� GHL� WLUDQWL� VLDQR� FROOHJDWH� D� SLDVWUH� R� D� FKLDYL� GL� GLPHQVLRQL� DGHJXDWH� DOOH� FDUDWWHULVWLFKH� GLFRQQHVVLRQH�

http://www.ingegneriasoft.com/


$OOHJDWL���&LUFRODUH�0LQLVWHULDOH�Q�����GHO����$SULOH�����

KWWS���ZZZ�LQJHJQHULDVRIW�FRP

��
,� WLUDQWL�HVWHUQL�VRQR�FRVWLWXLWL�GD�EDUUH�PHWDOOLFKH�DGHUHQWL�DOOH�PXUDWXUH�R�SRVWH� LQ� VFDQDODWXUH�ULFDYDWHVXOOD�ORUR�VXSHUILFLH�LQ�PRGR�GD�RFFXOWDUQH�OD�YLVWD��$QFKH�TXL��SHU�L�WLUDQWL�RUL]]RQWDOL��q�RSSRUWXQR�GLVSRUUHFKLDYL�LQ�WHVWDWD��GL�GLPHQVLRQL�WDOL�GD�JDUDQWLUH�XQD�EXRQD�OHJDWXUD�WUD�OH�PXUDWXUH�

���,QLH]LRQL�GL�PLVFHOH�H�OHJDQWL/
DGR]LRQH�GL� LQLH]LRQL�GL�PLVFHOH� OHJDQWL��PLUD�DO�PLJOLRUDPHQWR�GHOOH� FDUDWWHULVWLFKH�PHFFDQLFKH�GHOODPXUDWXUD�GD� FRQVROLGDUH��$� WDOH� WHFQLFD��SHUWDQWR��QRQ�SXz�HVVHUH� DIILGDWR� LO� FRPSLWR�GL� UHDOL]]DUH� HIILFDFLDPPRUVDWXUH�GHL�PXUL�H�TXLQGL�GL�PLJOLRUDUH��VH�DSSOLFDWD�GD�VROD��LO�SULPLWLYR�VFKHPD�VWUXWWXUDOH�/H� LQLH]LRQL� SRVVRQR� HVVHUH� HVHJXLWH� FRQ� PLVFHOH� FHPHQWL]LH�� VHPSOLFL� R� DGGLWLYDWH�� RSSXUH� D� EDVH� GLUHVLQH�RUJDQLFKH�/H� PLVFHOH� D� EDVH� GL� UHVLQH� VDUDQQR� VFHOWH� DGRWWDQGR�� LQ� JHQHUDOH�� SURGRWWL� D� EDVVR� YDORUH� GL� PRGXORHODVWLFR� TXDQGR� O
DPSLH]]D� PHGLD� GHOOH� OHVLRQL� q� SLFFROD� H� D� SL�� HOHYDWR� YDORUH� GL� GHWWR� PRGXOR� SHUULHPSLPHQWL�GL�]RQH�HVWHVH�D��0LVFHOH D�EDVH�GL�OHJDQWH�FHPHQWL]LR/D�PLVFHOD�GD�LQLHWWDUH�GHYH�SRVVHGHUH�OH�VHJXHQWL�SURSULHWj�� EXRQD�IOXLGLWj�� EXRQD�VWDELOLWj�� WHPSR�GL�SUHVD�RSSRUWXQR�� DGHJXDWD�UHVLVWHQ]D�� PLQLPR�ULWLUR�7DOL� SURSULHWj�� VRQR� DJHYROPHQWH� FRQVHJXLELOL� FRQ� OH� VRVSHQVLRQL� FHPHQWL]LH� LQ� DFTXD�� VHPSOLFL� R� FRQVDEELH�PROWR�ILQL�D�JUDQXOL�DUURWRQGDWL��FDUDWWHUL]]DWH�GD�YDORUL�GHO�UDSSRUWR� DFTXD�FHPHQWR�LQ�JHQHUH�YDULDELOLGD�����D�����H�PLJOLRUDWH�FRQ�O
DJJLXQWD�GL�DGGLWLYL�IOXLGLILFDQWL�HG�HVSDQVLYL� DQWLULWLUR��,O�FHPHQWR�GHYH�HVVHUHGL�JUDQXORPHWULD�PROWR�ILQH�/D�VFHOWD�GHOOD�SUHVVLRQH�GL�LPPLVVLRQH�YD�IDWWD�WHQHQGR�FRQWR�FKH�OH�GLODWD]LRQL�WUDVYHUVDOL�SURGRWWH�GDOIOXLGR� LQ� SUHVVLRQH�� D� FDXVD� GHOOH� HYHQWXDOL� GLVFRQWLQXLWj� GHOOD� PXUDWXUD� QHL� SLDQL� SDUDOOHOL� DL� SDUDPHQWL�SRWUHEEHUR�PRGLILFDUH�QHJDWLYDPHQWH�OD�FRQILJXUD]LRQH�GL�HTXLOLEULR�UDJJLXQWD�GDOOD�FRVWUX]LRQH�,Q�RJQL�FDVR�OH�LQLH]LRQL�GHYRQR�HVVHUH�IDWWH�D�EDVVD�SUHVVLRQH��HYHQWXDOPHQWH�ULFRUUHQGR�D�IDVL�VXFFHVVLYHFRQ�SUHVVLRQL�YLD�YLD�FUHVFHQWL�H�YDQQR�FRQGRWWH�LQL]LDQGR�GDO�EDVVR��H�SURFHGHQGR�FRQ�VLPPHWULD�1HO� FDVR� GL� PXUDWXUH� LQFRHUHQWL� H� FDRWLFKH�� O
XVR� GL� TXHVWD� WHFQLFD� ULFKLHGH� OD� ORUR� LQFDPLFLDWXUD� R� LOULFRUVR�DG�DOWUL�SURYYHGLPHQWL�FDXWHODWLYL�SHU�QRQ�GLVSHUGHUH�OD�PLVFHOD�/D�WHFQLFD�RSHUDWLYD�SXz�HVVHUH�DUWLFRODWD�QHOOH�VHJXHQWL�IDVL�GL�ODYRUR�D� VFHOWD� GHL� SXQWL� LQ� FXL� SUDWLFDUH� L� IRUL�� HIIHWWXDWD� LQ� IXQ]LRQH� GHOOD� GLIIXVLRQH� GHOOH� IHVVXUH� H� GHOODSRURVLWj�GHO�PXUR��LQ�JHQHUH�VRQR�VXIILFLHQWL�����IRUL�SHU�P��E� DVSRUWD]LRQH� GHOO
LQWRQDFR� OHVLRQDWR� H� VWXFFDWXUD� FRQ� PDOWD� FHPHQWL]LD� GHOOH� OHVLRQL� SHU� HYLWDUHULVRUJHQ]H�GL�PLVFHOD�F� HVHFX]LRQH�GHL�IRUL�FRQ�SHUIRUD]LRQL�GL�GLDPHWUR�ILQR�D����PP��HVHJXLWH�PHGLDQWH� WUDSDQL�R� VRQGHURWDWLYH�G� SRVL]LRQDPHQWR�QHL�IRUL�GHJOL�XJHOOL�GL�LPPLVVLRQH�H�VXFFHVVLYD�VLJLOODWXUD�FRQ�PDOWD�GL�FHPHQWR�H� LPPLVVLRQH�SUHOLPLQDUH�GL�DFTXD�D�OHJJHUD�SUHVVLRQH��DOOR�VFRSR�GL�HIIHWWXDUH�LO�ODYDJJLR�GHOOH�VH]LRQLILOWUDQWL�H�GL�VDWXUDUH�OD�PDVVD�PXUDULD�I� LQLH]LRQH�GHOOD�PLVFHOD�1HO� FDVR� GL� GLVVHVWL� ORFDOL]]DWL� LQ� ]RQH� OLPLWDWH� SXz� ULVXOWDUH� FRQYHQLHQWH� ULVDQDUH� GDSSULPD� D� EDVVDSUHVVLRQH�TXHVWH�]RQH�H�SRL�RSHUDUH�D�SUHVVLRQH�SL��HOHYDWD��QHOOH�]RQH�ULPDQHQWL�E��0LVFHOH�D�EDVH�GL�UHVLQH6WDQWH� OD� IRUWH�GLSHQGHQ]D�� SHU� LO� EXRQ�HVLWR�GHOO
RSHUD]LRQH�� GDO�GRVDJJLR� GHL� FRPSRQHQWL� EDVH� H� GDOOHFRQGL]LRQL�GL�HVHFX]LRQH��VL�FRQVLJOLD�O
XVR�GHOOH�LQLH]LRQL�GL�PLVFHOH�D�EDVH�GL�UHVLQH�QHL�VROL�FDVL�LQ�FXL�ULVXOWLGLPRVWUDWD�OD�FRQYHQLHQ]D�HFRQRPLFD�H�VL�SRVVD�IDUH�ULFRUVR�DG�RSHUDWRUL�VSHFLDOL]]DWL�/D�WHFQLFD�RSHUDWLYD�UHVWD��FRPXQTXH��QRQ�GLVVLPLOH�GD�TXHOOH�JLj�LOOXVWUDWH�SHU�OH�LQLH]LRQL�FHPHQWL]LH�DOODTXDOH�VL�ULPDQGD�F��,QLH]LRQL�DUPDWH7DOH�VLVWHPD�GL�FRQVROLGDPHQWR�SUHYHGH� O
LQVHULPHQWR�QHOOD�PXUDWXUD� GL�XQ�UHWLFROR�GL�EDUUH�PHWDOOLFKH�DVVLFXUDQGRQH� OD�FROODERUD]LRQH�SHU� DGHUHQ]D�PHGLDQWH�PLVFHOH� FHPHQWDQWL�� ,Q� FRQGL]LRQL� VIDYRUHYROL��SXzHVVHUH�QHFHVVDULR�FRQVROLGDUH��SUHYHQWLYDPHQWH�OD�PXUDWXUD�PHGLDQWH�LQLH]LRQL�VHPSOLFL�
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XVR�GL�TXHVWD�WHFQLFD�q�FRQVLJOLDELOH�DOORUFKp�VL�GHEEDQR�UHDOL]]DUH�HIILFDFL� DPPRUVDWXUH�WUD�OH�PXUDWXUHSRUWDQWL�� QHL� FDVL� LQ� FXL� QRQ� VL� SRVVD� ULFRUUHUH� DOO
XVR� GL� DOWUH� WHFQRORJLH�� ,Q� TXHVWR� FDVR� OH� FXFLWXUH� VLUHDOL]]DQR�PHGLDQWH� DUPDWXUH�GL� OXQJKH]]D� SDUL� D� �� y �� YROWH� OR� VSHVVRUH� GHOOH�PXUDWXUH�� GLVSRVWH� LQ� IRULWULYHOODWL�DOOD�GLVWDQ]D�GL�������FP�O
XQR�GDOO
DOWUR�H�SUHIHULELOPHQWH�LQFOLQDWL�DOWHUQDWLYDPHQWH�YHUVR� O
DOWR�HYHUVR�LO�EDVVR�/H PLVFHOH�OHJDQWL�GD�LPSLHJDUH�VRQR�GHOOR�VWHVVR�WLSR�GL�TXHOOH�HVDPLQDWH�DO�SXQWR�D��FRQ�O
DYYHUWHQ]D�FKHGRYUDQQR�HVVHUH�DQFRUD�SL��DFFHQWXDWH�OH�FDUDWWHULVWLFKH�GL�DGHUHQ]D�HG� DQWLULWLUR��ROWUH�FKH�GL�UHVLVWHQ]D��SHUSRWHU� FRQWDUH� VXOOD� FROODERUD]LRQH� IUD� DUPDWXUH� H� PXUDWXUD�� SRLFKp� QHO� FDVR� VSHFLILFR� OH� LQLH]LRQL� VRQRORFDOL]]DWH�QHOOH�]RQH�SL��VROOHFLWDWH�

���$SSOLFD]LRQH�GL�ODVWUH�H�UHWL�PHWDOOLFKH�HOHWWURVDOGDWH/
LQWHUYHQWR�PLUD� D� FRQVHUYDUH�� DGHJXDQGROD� DOOH� QXRYH� HVLJHQ]H�� OD� IXQ]LRQH� UHVLVWHQWH� GHJOL� HOHPHQWLPXUDUL�� IRUQHQGR�DG� HVVL�XQ
DGHJXDWD� UHVLVWHQ]D� D� WUD]LRQH� H� GRWDQGROL�GL� XQ� JUDGR� SL�� R�PHQR� HOHYDWR� GLGXWWLOLWj��VLD�QHO�FRPSRUWDPHQWR�D�SLDVWUD�FKH�LQ�TXHOOR�D�SDUHWH�GL�WDJOLR�Ê�RSSRUWXQR�FKH�TXHVWR� WLSR�GL�LQWHUYHQWR�YHQJD�HVWHVR��FRQ�SDUWLFRODUL�DFFRUJLPHQWL�� LQ�FRUULVSRQGHQ]DGHJOL�LQQHVWL�PXUDUL��RQGH�UHDOL]]DUH�DQFKH�XQD�PRGLILFD]LRQH�PLJOLRUDWLYD�GHOOR�VFKHPD�VWUXWWXUDOH�,O� FRQVROLGDPHQWR� VL� HIIHWWXD�FRQ� O
DSSRVL]LRQH��SRVVLELOPHQWH� VX�XQD� R� HQWUDPEH� OH� IDFFH�GHO�PXUR�� GLODVWUH� FHPHQWL]LH� RSSRUWXQDPHQWH� DUPDWH� H� GL� DGHJXDWR� VSHVVRUH�� /H� DUPDWXUH� VRQR� FRVWLWXLWH� GD� EDUUHYHUWLFDOL�HG�RUL]]RQWDOL�R�GD�UHWL��QRQFKp�GD�IHUUL�WUDVYHUVDOL�SDVVDQWL�QHO�PXUR�FKH�DVVLFXULQR�L�FROOHJDPHQWL�,Q� UHOD]LRQH�DO� WLSR�HG�DOOR� VWDWR�GL�FRQVLVWHQ]D�GHOOD�PXUDWXUD��D�TXHVWR� LQWHUYHQWR�SXz�HVVHUH� DVVRFLDWD� ODLQLH]LRQH�LQ�SUHVVLRQH��QHO�FRUSR�PXUDULR��GL�PLVFHOH�OHJDQWL�6X�FLDVFXQ�HOHPHQWR�PXUDULR�O
LQWHUYHQWR�SXz�DQFRUD�HVVHUH�GRVDWR��VLD�RSHUDQGR�SHU��IDVFH��YHUWLFDOL�HGRUL]]RQWDOL�� VLD� OLPLWDQGROR�DO� VROR� ULQIRU]R�GHO�SHULPHWUR�GHL�YDQL� SRUWD�R� ILQHVWUD� R� DGRWWDQGR�XQ�VLVWHPDPLVWR�GL�ULQIRU]R�/D�WHFQRORJLD�GHOO
LQWHUYHQWR��GL�QRUPD�q�DUWLFRODWD�QHOOH�VHJXHQWL�RSHUD]LRQL��� SUHSDUD]LRQH� GHOOH�PXUDWXUH�� SUHYLD� DGHJXDWD� SXQWHOODWXUD�� DVSRUWD]LRQH� GHOO
LQWRQDFR�� ULHPSLPHQWRGHOOH� FDYLWj� HVLVWHQWL� FRQ� SDUWLFRODUH� ULJXDUGR� D� TXHOOH� LQ� SURVVLPLWj� GHOOH� DPPRUVDWXUH� WUD� L� PXUL�ULIDFLPHQWR�D�FXFL�VFXFL��� VSD]]RODWXUD�H�ODYDJJLR�FRQ�DFTXD�RG�DULD�LQ�SUHVVLRQH��� HVHFX]LRQH� GHOOH� SHUIRUD]LRQL� QHOOD� PXUDWXUD� SHU� O
DOORJJLDPHQWR� GHOOH� EDUUH� WUDVYHUVDOL� GLFROOHJDPHQWR��� DSSOLFD]LRQH�GHOOH�EDUUH�R�GHOOH�UHWL�GL�DUPDWXUD�VX�XQD�R�HQWUDPEH�OH�IDFFH�GHO�PXUR�� FRQ�DGHJXDWHVRYUDSSRVL]LRQL�H�ULVYROWL��� PHVVD�LQ�RSHUD�GL�GLVWDQ]LDWRUL�GHOO
DUPDWXUD�GDO�PXUR��SHU�FRQVHQWLUH�LO�FRPSOHWR�DYYROJLPHQWR�GHOOHEDUUH�GD�SDUWH�GHOOD�ODVWUD�FHPHQWL]LD��GL�VSHVVRUH�DGHJXDWR�H�FRPXQTXH�QRQ�LQIHULRUH�D���FP��� DOORJJLDPHQWR��QHL�IRUL��GHOOH�EDUUH�WUDVYHUVDOL�FRQ�DGHJXDWL�ULVYROWL�GL�DQFRUDJJLR��� O
LQVHULPHQWR� GHL� FROOHJDPHQWL� GHOOH� ODVWUH� FHPHQWL]LH� DJOL� HOHPHQWL� UHVLVWHQWL� GL� FRQWRUQR� �VRODL� �FRUGROL���SDUHWL�WUDVYHUVDOL���IRQGD]LRQL���� HVHFX]LRQH� GHOOD� ODVWUD� FHPHQWL]LD� SHU� OR� VSHVVRUH� SUHILVVDWR�� GRSR� DEERQGDQWH� ODYDJJLR� GHO� ODVXSHUILFLH�PXUDULD��� HVHFX]LRQH�GHOOH�HYHQWXDOL�LQLH]LRQL�QHL�PXUL��HIIHWWXDWH�FRQ�SUHVVLRQL�FKH��SHU�OD�SUHVHQ]D�GHOOH�ODVWUHDUPDWH�DYHQWL�IXQ]LRQH�GL�FRQWHQLPHQWR��SRVVRQR�HVVHUH�DQFKH�HOHYDWH��ILQR�D��� y ��NJ�FP��
���,QVHULPHQWR�GL�FRUGROL�H�SLODVWULQL7DOH�WHFQLFD�QRQ�GLIIHULVFH��QHOOH�ILQDOLWj��GD�TXHOOD�SUHFHGHQWHPHQWH�LOOXVWUDWD�,O�FRQFHWWR�LQIRUPDWRUH�q�TXHOOR�GHOO
LQWURGX]LRQH�QHOOH�PXUDWXUH�GL�HOHPHQWL�UHVLVWHQWL��DWWL�D�FRQILQDUH�ODPXUDWXUD�R�GRWDUOD�GL�GXWWLOLWj�VWUXWWXUDOH���LQ�PRGR�GLVFRQWLQXR�H�FRQFHQWUDWR��DQ]LFKp�GLIIXVR�3HU� WDOH� PRWLYR� q� FRQVLJOLDELOH� O
DGR]LRQH� GL� TXHVWD� WHFQLFD� TXDQGR� VL� GHEED� RSHUDUH� FRQ� PXUDWXUH� DEORFFKL� VTXDGUDWL� �PDWWRQL�� SLHWUH� ODYRUDWH�� R� FRPXQTXH� GL� GLVFUHWD� FRQVLVWHQ]D�� ULVXOWDQGR� SHU� FRQWURVFRQVLJOLDELOH�SHU�LQWHUYHQWL�VX�PXUDWXUH�GL�FRVWLWX]LRQH�FDRWLFD�H�FRQ�PDOWD�GHJUDGDWD�,O�IXQ]LRQDPHQWR�GHOO
LQVLHPH�VWUXWWXUDOH�VL�PRGLILFD�SURIRQGDPHQWH�LQ�VHQVR�SRVLWLYR��VROR�VH�JOL�HOHPHQWLLQ� FHPHQWR� DUPDWR� R� LQ� DFFLDLR�� VRQR�FRQYHQLHQWHPHQWH� RUJDQL]]DWL� IUD� ORUR� HG� LQ� UDSSRUWR� DOOD�PXUDWXUD�FRPH�SXz�RWWHQHUVL�HVHJXHQGR�XQD�VHULH�GL�FRUGROL�YHUWLFDOL�HG�RUL]]RQWDOL�WXWWL�FROOHJDWL�IUD�ORUR�
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LQVHULPHQWR�GL�SLODVWULQL��LQ�EUHFFLD�q�HIIHWWXDWR�D�GLVWDQ]H�UHJRODUL��FLUFD���P���6L�FUHD�XQR�VFDVVR�SHUFLUFD����FP�DOO
LQWHUQR�GHOOD�PXUDWXUD�H�VL�UHDOL]]D�O
DQFRUDJJLR��SHU�PH]]R�GL�VWDIIH�SDVVDQWL�R�GL�VSDFFDWXUHGLVWULEXLWH�OXQJR�O
DOWH]]D�3HU� OD� UHDOL]]D]LRQH�GL�FRUGROL�D� WXWWR�VSHVVRUH�� q�QHFHVVDULR�SURFHGHUH� DO� WDJOLR� D� IRU]D�GHOOD�PXUDWXUD�RSHUDQGR�SHU�FDPSLRQL�R�JOREDOPHQWH�1HO� SULPR�FDVR� VL� DIILGD� OD� UHVLVWHQ]D�GHO�SDQQHOOR�PXUDULR� GXUDQWH� OH� IDVL� UHDOL]]DWLYH� DOOH� SRU]LRQL� GLPXUDWXUH�LQWHJUH�R�JLj�WUDWWDWH��QHO�VHFRQGR�FDVR�RFFRUUH�GLVSRUUH�DSSRVLWL�VRVWHJQL��HYHQWXDOPHQWH�PDUWLQHWWL�DL�TXDOL�q�GHOHJDWR�LO�FRPSLWR�GL�VRVWHQHUH�L�FDULFKL�YHUWLFDOL�GXUDQWH�OD�FRVWUX]LRQH�GHO�FRUGROR�3HU� L� FRUGROL� GL� WLSR� D� VSHVVRUH� SDU]LDOH� q� QHFHVVDULR� SUHGLVSRUUH� WDJOL� SDVVDQWL� SHU� UHDOL]]DUH� SRLFROOHJDPHQWL� GL� DQFRUDJJLR� H� VRVWHJQR�� VH� GXH� FRUGROL� FLQJRQR� OD� PXUDWXUD� DO� PHGHVLPR� OLYHOOR�� WDOLFROOHJDPHQWL� KDQQR� VDJRPD� FLOLQGULFD�� PHQWUH� VH� LO� FRUGROR� q� GD� XQ� VROR� ODWR�� WDOL� FROOHJDPHQWL� VRQRFRQIRUPDWL�D�Pz�GL�WURQFR�GL�SLUDPLGH�FRQ�GLPHQVLRQH�PDJJLRUH�YHUVR�O
HVWHUQR�/
DUPDWXUD�PHWDOOLFD�q�FRVWLWXLWD�GD�XQD�JDEELD�IRUPDWD�GD�EDUUH�ORQJLWXGLQDOL�H�VWDIIH��FRQ�XQ�PLQLPR�GL�������H�VWDIIH�����RJQL���FP�1HL�FRUGROL�D�WXWWR�VSHVVRUH��UHDOL]]DWL�JOREDOPHQWH��L�PDUWLQHWWL�D�YLWH�UHVWDQR�LQJOREDWL�QHO�JHWWR�/
HVHFX]LRQH� GL� FRUGROL� H� SLODVWULQL� LQ� DFFLDLR� DYYLHQH� FRQ� PRGDOLWj� DQDORJKH� D� TXHOOH� VRSUD� LQGLFDWH�DVVLFXUDQGR�OD�FROODERUD]LRQH�FRQ�OD�PXUDWXUD�PHGLDQWH�RSSRUWXQH� ]DQFDWXUH�

���$UFKL�H�YROWH*OL�DUFKL�H�OH�YROWH�GHYRQR�HVVHUH�PXQLWL�GL�FLQWXUH��FKLDYL�H�WLUDQWL��SRVWL�FRQYHQLHQWHPHQWH�LQ�WHQVLRQH�HG�DWWL�DG�DVVRUELUH�LQWHJUDOPHQWH�OH�VSLQWH��D�PHQR�FKH�OH�PXUDWXUH�GL�VRVWHJQR�DEELDQR�VSHVVRUL�VXIILFLHQWL�DVRSSRUWDUH�OH�VSLQWH��YDOXWDWH�WHQHQGR�FRQWR�DQFKH�GHOOH�D]LRQL�VLVPLFKH�4XDORUD� RFFRUUD� ULVDQDUH� R� ULQIRU]DUH� OH� YROWH�� q� SRVVLELOH� LQWHUYHQLUH� FRQ� OD� WHFQLFD� GHOOH� LQLH]LRQL� GLPLVFHOH�OHJDQWL�PHJOLR�VH�LQWHJUDWH�GD�SHUIRUD]LRQL�DUPDWH�1HO�FDVR�GHOOH�YROWH�GL�OXFH�QRQ�PROWR�JUDQGH��XQ�YDOLGR�VLVWHPD�GL�UDIIRU]DPHQWR�FRQVLVWH�QHO�FRVWUXLUH�LQDGHUHQ]D� XQ� JXVFLR� SRUWDQWH�� JHQHUDOPHQWH� HVWUDGRVVDWR�� UHDOL]]DWR� GD� XQD� UHWH� PHWDOOLFD� HOHWWURVDOGDWDFKLRGDWD�DOOD�VWUXWWXUD�GD ULQIRU]DUH�H�GD�XQR�VWUDWR�GL PDOWD� DQWLULWLUR�DG�HOHYDWD�UHVLVWHQ]D�R�GL�PLVFHOH�GLUHVLQH��/
LQWHUYHQWR�GHYH�HVVHUH�SUHFHGXWR�GD�XQD�DFFXUDWD�SXOLWXUD�GHOOD�VXSHUILFLH��LQ�DGHUHQ]D�DOOD�TXDOH�VLHVHJXH�LO�ULQIRU]R��FRQ�DULD�FRPSUHVVD�HG�HYHQWXDOPHQWH�TXDORUD�VL�LPSLHJKLQR� PDOWH�FHPHQWL]LH��FRQ�DFTXD�QRQFKp�GDOOD�VLJLOODWXUD�GHOOH�OHVLRQL�PDFURVFRSLFKH�&RQ�WDOH�SURFHGLPHQWR��LQ�SDUWLFRODUH��q�SRVVLELOH�HYLWDUH� LQWHUYHQWL�VXOOD�VXSHUILFLH�GL� LQWUDGRVVR�� LO� FKHDVVXPH�IRQGDPHQWDOH�LPSRUWDQ]D�DOORUFKp�TXHVWD�XOWLPD�VLD�DIIUHVFDWD�R�SUHVHQWL��FRPXQTXH��FDUDWWHULVWLFKHHVWHWLFKH�GD�QRQ�DOWHUDUH�*OL� DUFKL� H� OH� YROWH� FKH� VLDQR� LQWHUHVVDWL� GD� JUDYL� GLVVHVWL�� VH� UHDOL]]DWL� FRQ� PXUDWXUD� GL� QRQ� EXRQDFRQVLVWHQ]D�H�IDWWXUD��GHYRQR�HVVHUH�HOLPLQDWL�
���6RODL,O�UHVWDXUR�VWDWLFR�GHO�VRODLR�GHYH�SXQWDUH�DO�VRGGLVIDFLPHQWR�GHL�VHJXHQWL�UHTXLVLWL�IRQGDPHQWDOL�� UHVLVWHQ]D�DGHJXDWD�DL�FDULFKL�SUHYLVWL�LQ�IDVH�GL�XWLOL]]D]LRQH�� LQ�UHOD]LRQH�D�GHWWL�FDULFKL��ULJLGH]]H��WUDVYHUVDOL�H�QHO�SURSULR�SLDQR��VXIILFLHQWL�DG�DVVLFXUDUH�VLDOD� IXQ]LRQDOLWj� LQ� HVHUFL]LR� GHOO
HOHPHQWR� VWUXWWXUDOH�� VLD� OD� IXQ]LRQH� GL� GLDIUDPPD� GLFROOHJDPHQWR�H�ULSDUWL]LRQH�WUD�OH�VWUXWWXUH�YHUWLFDOL�� FROOHJDPHQWR�HIILFDFH�FRQ�OH�PXUDWXUH�YHUWLFDOL��DJOL�HIIHWWL�GHOOH�WUDVPLVVLRQL�GHJOL�VIRU]L�,� SULPL� GXH� UHTXLVLWL�� QHO� FDVR� GL� VRODL� LQ� OHJQR�� SRVVRQR� HVVHUH� DJHYROPHQWH� UHDOL]]DWL�� DG� HVHPSLR�LQFKLRGDQGR�DO�WDYRODWR�HVLVWHQWH�XQR�VWUDWR�GL�WDYROH�RUWRJRQDOL�DOOH�SUHFHGHQWL�GL�FRQYHQLHQWH�VSHVVRUH��V� t �FP��RSSXUH��UHDOL]]DQGR�XQD�VROHWWD�GL�FDOFHVWUX]]R�DUPDWR�GL�VXIILFLHQWH�VSHVVRUH�SHU�DVVLFXUDUH�UHVLVWHQ]D�HULJLGH]]D�DOOD�VWUXWWXUD�PLVWD�ILQDOH��OHJQR�FHPHQWR�DUPDWR��4XDORUD�L�VRODL�VLDQR�GHWHULRUDWL�� VL�GD�QRQ�SRVVHGHUH� DGHJXDWD� ULJLGH]]D�QHO�SURSULR�SLDQR��HVVL�GHYRQRHVVHUH�VRVWLWXLWL�R�ULQIRU]DWL�1HO� FDVR� VL� LPSLHJKLQR� WUDYHWWL� SUHIDEEULFDWL� LQ� FHPHQWR� DUPDWR� RUGLQDULR� R� SUHFRPSUHVVR�� VL� GHYHGLVSRUUH�XQD�DSSRVLWD�DUPDWXUD�GL�FROOHJDPHQWR�GHL�WUDYHWWL�DOOH�VWUXWWXUH�SHULPHWUDOL�LQ�PRGR�GD�FRVWLWXLUH�XQHIILFDFH�DQFRUDJJLR�VLD�DJOL�HIIHWWL�GHOOD�WUDVPLVVLRQH�GHO�PRPHQWR�QHJDWLYR��VLD�GHOOD�IRU]D�GL�WDJOLR�FKH�GHOOHD]LRQL�QRUPDOL�DOOD�SDUHWH�
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DQFRUDJJLR� DOOH� PXUDWXUH� YHUWLFDOL� SXz� HVVHUH� UHDOL]]DWR� FRQ� O
HVHFX]LRQH� GL� XQ� FRUGROR� LQ� FHPHQWRDUPDWR��GL�DOWH]]D�QRQ�LQIHULRUH�D�TXHOOD�GHO�VRODLR�LQ�FRUULVSRQGHQ]D�GL�FLDVFXQ�RUL]]RQWDPHQWR��RSSXUH�FRQLO� FRQVROLGDPHQWR� GHOOD� PXUDWXUD� LQ� FRUULVSRQGHQ]D� GHJOL� RUL]]RQWDPHQWL� PHGLDQWH� LQLH]LRQL� GL� PLVFHOHOHJDQWL�DUPDWH�� ,Q�TXHVW
XOWLPR�FDVR� OH�SHUIRUD]LRQL�SRVVRQR�HVVHUH� HVHJXLWH� WUDVYHUVDOPHQWH�DOOH�PXUDWXUH�FRQ�DQGDPHQWR�LQFURFLDWR�H�LQFOLQD]LRQH�WDOH�GD�LQWHUHVVDUH�XQ
DOWH]]D�SDUL�DOPHQR�D�TXHOOD�GHO�VRODLR��RSSXUHRUL]]RQWDOPHQWH� H� SDUDOOHODPHQWH� DOO
DVVH� GHOOD� PXUDWXUD�� FRPSOHWDQGROH� LQ� WDO� FDVR�� HYHQWXDOPHQWH�� FRQFXFLWXUH�G
DQJROR��LQ�PRGR�GD�OHJDUH�VROLGDPHQWH�WXWWL�JOL�HOHPHQWL�FRPSRQHQWL�OD�FRPSDJLQH�VWUXWWXUDOH�,Q�DOWHUQDWLYD��SHU�OH�VWUXWWXUH�SL��PRGHVWH�SXz�HVVHUH�VXIILFLHQWH�DQFKH�XQ�FROOHJDPHQWR�GLVFRQWLQXR�FKH�QHO�FDVR�GL�VRODL�LQ�OHJQR��SXz�UHDOL]]DUVL�PHGLDQWH�SLDWWL�PHWDOOLFL�G
DQFRUDJJLR�FKLRGDWL�DOOH�WUDYL��SDVVDQWL�LQIRUL�SUHGLVSRVWL�QHL�PXUL�H�VXFFHVVLYDPHQWH�VLJLOODWL�FRQ�PDOWD�FHPHQWL]LD�,QILQH� SHU� VRODL� LQ� OHJQR� FRQ� FDSSD� LQ� FDOFHVWUX]]R� H� VRODL� ODWHUR�FHPHQWL]L� GL� QXRYD� FRVWUX]LRQH�� XQVXIILFLHQWH�FROOHJDPHQWR�SXz�HVVHUH�FRVWLWXLWR�GD�XQ�FRUGROR�FRQWLQXR�LQ�FHPHQWR�DUPDWR�D�VSHVVRUH�SDU]LDOHR� VHPSOLFHPHQWH� LQ� DGHUHQ]D�� SURYYLVWR� GL� FXQHL� GL� DQFRUDJJLR� SDVVDQWL� DWWUDYHUVR� OH� PXUDWXUH� HGRSSRUWXQDPHQWH�DUPDWL�

���6FDOH/H�VFDOH LQ�PXUDWXUD�D�VEDO]R��FLRq�TXHOOH�DYHQWL�JOL�VFDOLQL�R�OD� VRWWRVWUXWWXUD�LQFDVWUDWL�QHL�PXUL�GL�JDEELDGD� XQ� ODWR� H� OLEHUL� GDOO
DOWUR�� GHYRQR� HVVHUH� GL� UHJROD� VRVWLWXLWH� FRQ� VFDOH� LQ� FHPHQWR� DUPDWR� R� LQ� DFFLDLR�3RVVRQR�WXWWDYLD�HVVHUH�FRQVHUYDWH�VROWDQWR�VH�SULYH�GL�OHVLRQL�H�GRSR�DYHUQH�YHULILFDWD�O
HIILFLHQ]D�D�PH]]R�GLSURYH�GL�FDULFR�4XDQGR�QHFHVVLWj� DPELHQWDOL�DUFKLWHWWRQLFKH� ULFKLHGDQR� OD� FRQVHUYD]LRQH� GL� VFDOH� D� VEDO]R� VWDWLFDPHQWHQRQ�VLFXUH��SRWUDQQR�DGRWWDUVL�ULQIRU]L�FRQ�VWUXWWXUH�PHWDOOLFKH�RSSXUH�FHPHQWL]LH��,Q�TXHVW
XOWLPR�FDVR�GRYUjSRUVL� PDVVLPD� FXUD� DIILQFKp� JOL� VIRU]L� GL� WUD]LRQH�� SUHVHQWL� VXOOD� VWUXWWXUD� PXUDULD� GHOOH� VFDOH�� VLDQRFRPSOHWDPHQWH� DVVRUELWL� GD� DUPDWXUH� RSSRUWXQDPHQWH� LQVHULWH�� DQFRUDWH� DOOD� PXUDWXUD� SHULPHWUDOH� HVXJJHOODWH�FRQ�PDOWH�FHPHQWL]LH�DQWLULWLUR�R�HSRVVLGLFKH�
���&RSHUWXUH,�WHWWL�GHYRQR�HVVHUH�UHVL�QRQ�VSLQJHQWL��1HJOL�LQWHUYHQWL�GL�VHPSOLFH�PLJOLRUDPHQWR�RFFRUUH��LQ�SDUWLFRODUH�DVVLFXUDUVL�GHOOD�FDSDFLWj�GL�UHVLVWHUH�DOOH�D]LRQL�RUL]]RQWDOL�GD�SDUWH�GHOOH�PXUDWXUH�SHULPHWUDOL�HG�LQWHUQH�FKHVSLFFDQR�GDOO
XOWLPR�VRODLR�SHU�VRVWHQHUH�LO�WHWWR�H�GL�UHDOL]]DUH�XQ�HIILFDFH�FROOHJDPHQWR�IUD�OH�VWUXWWXUH�GHOWHWWR�H�OH�PXUDWXUH�VX�DFFHQQDWH��1HO�FDVR�GL�WHWWL�LQ�OHJQR�VL�GHYH�JDUDQWLUH�DQFKH�XQD�DGHJXDWD�FRQQHVVLRQHIUD�L�GLYHUVL�HOHPHQWL�FRVWLWXHQWL�O
RUGLWXUD�*OL�HOHPHQWL�VSRUJHQWL�GDOOH�FRSHUWXUH��FRPLJQROL��DEEDLQL��SDUDSHWWL� WRUULQL��DQWHQQH��HFF���GHYRQR�HVVHUHEHQ�ILVVDWL�DOOD�EDVH�H��VH�QHFHVVDULR��FRQWURYHQWDWL�,�SURYYHGLPHQWL�LQWHVL�DG�RWWHQHUH�O
DGHJXDPHQWR�VLVPLFR�SRVVRQR�HVVHUH�L�VHJXHQWL�� FRVWUX]LRQH�GL�FRUGROL�GL�VRWWRWHWWR�LQ�F�D��SHU�OD�ULSDUWL]LRQH�GHOOH�IRU]H�WUDVPHVVH�DOOD�PXUDWXUDGDJOL�HOHPHQWL�VWUXWWXUDOL�OLJQHL�H�FHUFKLDWXUD�GHOO
HGLILFLR�LQ�VRPPLWj�� DSSOLFD]LRQH� GL� XQ� WDYRODWR� GL� VRWWRWHWWR� LQ� OHJQR� R� GL� FURFL� GL� 6DQW
$QGUHD� SHU� LUULJLGLUH� ODVWUXWWXUD�QHO�SLDQR�GL�IDOGD�� DSSOLFD]LRQH�GL�FDWHQH�LQ�IHUUR�H�R�LQ�OHJQR�4XDORUD�� SHU� PRWLYL� GL� SDUWLFRODUH� SUHJLR� DUFKLWHWWRQLFR� R� SHU� O
RWWLPR� VWDWR� GL� FRQVHUYD]LRQH� GHOODFRSHUWXUD��QRQ�ULVXOWL�FRQYHQLHQWH�OD�FUHD]LRQH�GL�FRUGROL� LQ�FHPHQWR�DUPDWR�GL�VRPPLWj�� VL�SXz�� LQ�YLD�GHOWXWWR�HFFH]LRQDOH��SURFHGHUH�DO�ULQIRU]R�GHOOD�PXUDWXUD� FKH�VSLFFD�GDOO
XOWLPR�SLDQR��FRPSUHVL�JOL�HYHQWXDOLWLPSDQL��PHGLDQWH�LQLH]LRQL�H�FXFLWXUH�DUPDWH�R�LQFRUQLFLDWXUD�FRQ�ODVWUH�GL�FHPHQWR�DUPDWR��SDUWLFRODUH�FXUDVL�GHYH�SRUUH�FRPXQTXH�SHU�UHDOL]]DUH�HIILFDFL�FROOHJDPHQWL� GHOO
�RUGLWXUD�SULQFLSDOH�OLJQHD�FRQ�OD�PXUDWXUDFRVu�ULQIRU]DWD�
����)RQGD]LRQL1HOOD�PDJJLRU�SDUWH�GHJOL�HGLILFL�LQ�PXUDWXUD��OD�VWUXWWXUD�GL�IRQGD]LRQH�q�VRVWDQ]LDOPHQWH�FRLQFLGHQWH�FRQO
HGLILFLR�VWHVVR��3HUWDQWR�JOL�HYHQWXDOL�LQWHUYHQWL�VRQR�SUHYDOHQWHPHQWH�GL�WLSR�ORFDOL]]DWR��WHQGHQWL�D�VDQDUHHYHQWXDOL�VLWXD]LRQL�GL�GHEROH]]D�SXQWXDOL�
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1HO�FDVR�GL�LQVHULPHQWR�QHOO
HGLILFLR�GL�XQD�QXRYD�PXUDWXUD��OD�VXD�IRQGD]LRQH�GHYH�HVVHUH� DPPRUVDWD�LQTXHOOD�GHOOH�PXUDWXUH�HVLVWHQWL�PHGLDQWH�XQ�RSSRUWXQR�LQQHVWR�/D�ULGX]LRQH�GHOOD�SUHVVLRQH�GL�FRQWDWWR� HGLILFLR�WHUUHQR�SXz�RWWHQHUVL��LQ�JHQHUDOH��DPSOLDQGR�OD�EDVH�GHOIDEEULFDWR�PHGLDQWH�SODFFDJJL� LQ� FRQJORPHUDWR�FHPHQWL]LR�D� JHWWR�RG� D� VSUX]]R�FRQYHQLHQWHPHQWH� DUPDWL�DSSOLFDWL� GD� XQR� R� GD� HQWUDPEL� L� ODWL� GHOOD� PXUDWXUD�� /
HIILFDFLD� GL� WDOH� LQWHUYHQWR� q� SHUDOWUR� OHJDWD� DOOHFDUDWWHULVWLFKH�GL�FRPSUHVVLELOLWj�GHO�WHUUHQR�H�DOOH�PRGDOLWj�HVHFXWLYH�,Q� TXHL� SDUWLFRODUL� FDVL� LQ� FXL� LO� WHUUHQR�GL� IRQGD]LRQH� VLD� GL� VFDGHQWL� SURSULHWj� ILVLFR�PHFFDQLFKH�� SXzHVVHUH�QHFHVVDULR� ULSRUWDUH� L�FDULFKL� LQ�SURIRQGLWj�PHGLDQWH�SR]]L�R�SDOL��6L�SRVVRQR�XVDUH� SDOL� GL� QRUPDOHGLDPHWUR� RSSRUWXQDPHQWH� FROOHJDWL� DOOH� VWUXWWXUH�� RYYHUR� VL� SRVVRQR� XWLOL]]DUH� SDOL� GL� SLFFROR� GLDPHWURHYHQWXDOPHQWH�HVHJXLWL� DWWUDYHUVR� OH� VWUXWWXUH�HVLVWHQWL�FRVu�GD�FROOHJDUVL�DG� HVVH��SHU�SRL�DSSURIRQGLUVL� QHOWHUUHQR�VRWWRVWDQWH�3HU� L� SDOL� GL� UHJROD� VL� DGRWWD� LO� VLVWHPD� GL� WULYHOOD]LRQH� D� URWD]LRQH�� FKH� QRQ� FRPSRUWD� VFXRWLPHQWLSHULFRORVL�SHU�VWUXWWXUH�JLj�LQ�IDVH�GL�GLVVHVWR�

http://www.ingegneriasoft.com/


$OOHJDWL���&LUFRODUH�0LQLVWHULDOH�Q�����GHO����$SULOH�����

KWWS���ZZZ�LQJHJQHULDVRIW�FRP

��
$//(*$72��
(GLILFL�LQ�FHPHQWR�DUPDWR��3URYYHGLPHQWL�WHFQLFL�GL�LQWHUYHQWR1HOOD� FRQFH]LRQH� HG� HVHFX]LRQH� GHJOL� LQWHUYHQWL� GL� VHJXLWR� LOOXVWUDWL�� SDUWLFRODUH� DWWHQ]LRQH� GHYH� HVVHUHGHGLFDWD�DL�SUREOHPL�GHOOD�GXUDELOLWj��LQ�SDUWLFRODUH��RYH�VL�XWLOL]]LQR�HOHPHQWL�PHWDOOLFL��VL�FRQVLJOLD�O
XVR�GLPDWHULDOL�DXWRSDVVLYDQWL�
���*HQHUDOLWj,� SURYYHGLPHQWL� WHFQLFL� GHVFULWWL� LQ� TXHVWD� SDUWH�� ULJXDUGDQR� SUHYDOHQWHPHQWH� OH� PRGDOLWj� HVHFXWLYH� DFDUDWWHUH�ORFDOH��FKH�SRVVRQR�FRVWLWXLUH�OH�VLQJROH� IDVL�GL� UHDOL]]D]LRQH�GHJOL� LQWHUYHQWL�� ,O�SURJHWWR�JHQHUDOHGHOO
LQWHUYHQWR� FKH� FRQVLGHUD� LO� FRPSRUWDPHQWR� JOREDOH� GHO� IDEEULFDWR� LQ� IDVH� VLVPLFD�� ULPDQH� LO� IDWWRUHSULQFLSDOH�FKH�DVVLFXUD�OD�EXRQD�ULXVFLWD�GHOO
RSHUD��GDO�TXDOH�SHUWDQWR�QRQ�q�PDL�SRVVLELOH�SUHVFLQGHUH�H�GDOODFXL�RUJDQLFLWj��L�VLQJROL�LQWHUYHQWL�GHYRQR�GHULYDUH�
���6WUXWWXUH�LQ�HOHYD]LRQH3HU�OD�ULSDUD]LRQH�HG�LO�UDIIRU]DPHQWR�ORFDOH�GHOOH�VWUXWWXUH�LQ�HOHYD]LRQH��VL�SXz�ULFRUUHUH�DG�XQR�R�SL��GHLVHJXHQWL�SURYYHGLPHQWL�WHFQLFL�� LQLH]LRQL�GL�PLVFHOH�OHJDQWL�� ULSULVWLQR�ORFDOL]]DWR�FRQ�FRQJORPHUDWL�� ULSULVWLQR�H�ULQIRU]R�GHOO
DUPDWXUD�PHWDOOLFD�� FHUFKLDWXUH�GL�HOHPHQWL�VWUXWWXUDOL�� LQWHJUD]LRQH�GL�DUPDWXUD�FRQ�O
DSSOLFD]LRQH�GL�ODPLHUH�PHWDOOLFKH�� ULQIRU]R�FRQ�WLUDQWL�1HL� FDVL� LQ� FXL� O
LQWHUYHQWR� FRQVLVWD� QHO� ULSULVWLQDUH� VWUXWWXUH� FHPHQWL]LH� SHU� SRU]LRQL� R� WUDWWL� GL� HQWLWjFRQVLGHUHYROL� SXz� HVVHUH� XVDWR� FDOFHVWUX]]R� RUGLQDULR�� FKH� DEELD� UHVLVWHQ]D� H�PRGXOR� HODVWLFR� QRQ� WURSSRGLYHUVL�GD�TXHOOL�GHO�FDOFHVWUX]]R�HVLVWHQWH��O
DGHUHQ]D�GHO�JHWWR�DOO
HOHPHQWR�GD�ULSDUDUH�SXz�HVVHUH�PLJOLRUDWDPHGLDQWH�O
DSSOLFD]LRQH�GL�XQR�VWUDWR�DGHVLYR�3HU�FRQFLOLDUH�OH�HVLJHQ]H�GL�HOHYDWD�UHVLVWHQ]D�H�EXRQD�ODYRUDELOLWj�GHL�JHWWL�SXz�HVVHUH�RSSRUWXQR�XVDUHDGGLWLYL�IOXLGLILFDQWL��FKH�LQ�JHQHUH�PLJOLRUDQR�DQFKH�O
DGHVLRQH�DO�PDWHULDOH�SUHHVLVWHQWH��,GRQHR�� LQ� JHQHUDOH�� q� DQFKH� O
XVR� GL� FDOFHVWUX]]L� R� PDOWH� FRQ� DGGLWLYL� FKH� UHDOL]]DQR� XQ
HVSDQVLRQHYROXPHWULFD�LQL]LDOH�FDSDFH�GL�FRPSHQVDUH�R�DGGLULWWXUD�GL�VXSHUDUH�LO�ULWLUR�4XHVWR�DFFRUJLPHQWR�SHUPHWWH�GL�FUHDUH�PRGHVWL� VWDWL�GL�FRD]LRQH��EHQHILFL� SHU� ,� LQVHULPHQWR�GHL� QXRYLJHWWL��q�SHUDOWUR�HVVHQ]LDOH�XWLOL]]DUH�FDVVHUL�FRQWUDVWDQWL�
�����,1,(=,21,�&21�0,6&(/(�/(*$17,/H�LQLH]LRQL�VRWWR�SUHVVLRQH��GL�PDWHULDOL��PLVFHOH�FHPHQWL]LH�H�GL�UHVLQH��GL�RSSRUWXQR�PRGXOR�HODVWLFR�HFRQ� VSLFFDWH� SURSULHWj� GL� DGHUHQ]D� DO� FDOFHVWUX]]R� HG� DOO
DFFLDLR�� SRVVRQR� HVVHUH� XVDWH� VROWDQWR� SHU� ODULVDUFLWXUD�GL�OHVLRQL�OD�FXL�DSHUWXUD�QRQ�VXSHUL�L�����PP�/
LPSLHJR�GL�UHVLQH�PLJOLRUD�OD�UHVLVWHQ]D�VLD�D�FRPSUHVVLRQH�FKH�D�WUD]LRQH��,O�PDWHULDOH�VL�SUHVWD�EHQH�DGHVVHUH�XVDWR�SHU�LQLH]LRQL�DQFKH�PHVFRODWR�FRQ�LQHUWL�ILQL��,Q�IXQ]LRQH�GL�PROWL�IDWWRUL��IUD�FXL�DQFKH�LO�WLSR�GLLQHUWL��VL�RWWHQJRQR�PRGXOL�HODVWLFL�PROWR�YDULDELOL��GD��������NJ�FP� D�YDORUL�VLPLOL�D�TXHOOL�GHO�FDOFHVWUX]]RRUGLQDULR��/H� FDUDWWHULVWLFKH� ILQDOL� GHOOH� PLVFHOH� GLSHQGRQR� VHQVLELOPHQWH�� WUD� O
DOWUR�� GDOOH� FRQGL]LRQL� DPELHQWDOL�WHPSHUDWXUH�HG�XPLGLWj��QHOOH�TXDOL�DYYLHQH�OD� ORUR�PDWXUD]LRQH��3HUWDQWR��q�UDFFRPDQGDELOH�FKH� OR�VWXGLRGHOOH�PRGDOLWj�GL�SUHSDUD]LRQH�WHQJD�FRQWR�GHOOH�HIIHWWLYH�FRQGL]LRQL�DPELHQWDOL�SUHYHGLELOL�H�FKH�VL�SURYYHGD�LQ�VHGH�GL�HVHFX]LRQH��DO�FRQWUROOR�GHOOH�FRQGL]LRQL�VWHVVH��HYHQWXDOPHQWH�FRQ�PLVXUD]LRQL�GHOOD�WHPSHUDWXUD�HGHOO
XPLGLWj�5LVDUFLWXUH�GL�OHVLRQL�ORFDOL]]DWH�GL�SLFFROD�HQWLWj�VRQR�HIIHWWXDELOL�FRQ�PLVFHOH�SUHYDOHQWHPHQWH�GL�UHVLQHFRQ�YLVFRVLWj�H�SUHVVLRQL�GLSHQGHQWL�GDOOH�DPSLH]]H�GHOOH�VWHVVH��6L�UDFFRPDQGD�GL�XVDUH�SUHVVLRQL�QRQ�WURSSRHOHYDWH�SHU�QRQ�LQGXUUH�VWDWL�GL�FRD]LRQH�HFFHVVLYL�QHOO
HOHPHQWR�LQLHWWDWR��6L�VFRQVLJOLDQR�LQLH]LRQL�GL�UHVLQDSHU�OHVLRQL�ULOHYDQWL�SHU�HYLWDUH�HFFHVVLYL�ULVFDOGDPHQWL�SURGRWWL�GDOOD�SROLPHUL]]D]LRQH�GHOOD�PLVFHOD�
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/H�RSHUD]LRQL�GD�HIIHWWXDUH�VRQR�D� SXOL]LD�GHOOD�SROYHUH�R�GDOOH�DOWUH� LPSXULWj�GHOOH� VXSHUILFL�GDQQHJJLDWH�FRQ� O
HOLPLQD]LRQH�GHO�PDWHULDOHGLVJUHJDWR�E� SXOL]LD�LQ�SURIRQGLWj�FRQ�DULD�R�DFTXD�LQ�SUHVVLRQH�F� VLJLOODWXUD�GHOOH�OHVLRQL�FRQ�VWXFFR�R�LQWRQDFR�H�SUHGLVSRVL]LRQH�GL� WXELFLQL�GL�LQJUHVVR�GHOOD�PLVFHOD�FKH�qFRVWLWXLWD�JHQHUDOPHQWH�GD�UHVLQD�SXUD�R�GHEROPHQWH�FDULFDWD�/D�WHFQLFD�GHVFULWWD�q�DOWUHVu�GD�HYLWDUH�QHO�FDVR�GL�OHVLRQL�PROWR�SLFFROH��DG�HVHPSLR�DWWRUQR�DO�GHFLPR�GLPLOOLPHWUR��SHUFKp�O
LQLH]LRQH�GLYHQWD�GLIILFROWRVD�H�ULFKLHGH�SUHVVLRQL�HOHYDWH��FRQ�HVLWR�LQFHUWR�H�SRVVLELOLWjGL�HIIHWWL�QHJDWLYL�GLIILFLOPHQWH�FRQWUROODELOL�VXOOH�SDUWL�GL�VWUXWWXUD�OHVLRQDWH��,Q�TXHVWL�FDVL�VL�UDFFRPDQGD�GLQRQ� IDUH� DIILGDPHQWR� VXO� FRPSOHWR� ULSULVWLQR� GHOOD� FRQWLQXLWj� GHOO
HOHPHQWR� IHVVXUDWR�� PD� VROR� VX� XQDSHUFHQWXDOH�FDXWHODWLYD�FKH�WHQJD�FRQWR�DSSXQWR�GHOOD�SUREDELOH�SUHVHQ]D�GL�OHVLRQL�H�GLVWDFFKL�QRQ�LQLHWWDWL�

�����5,35,67,12�/2&$/,==$72�&21�&21*/20(5$7,1HO�FDVR�GL�OHVLRQL�GL�DSHUWXUD�VXSHULRUH�DL�����PP�RYYHUR�TXDQGR�LO�FDOFHVWUX]]R�VL�SUHVHQWD�IRUWHPHQWHGHJUDGDWR� R� IUDQWXPDWR� VL� ULFRUUH� DO� ULSULVWLQR� GHOO
HOHPHQWR� GDQQHJJLDWR� PHGLDQWH� LO� JHWWR� ORFDOL]]DWR� GLFRQJORPHUDWR��FKH�SRWUj�HVVHUH��D�VHFRQGD�GHL�FDVL��GL�WLSR�RUGLQDULR��GL�WLSR� DGGLWLYDWR�FRQ�VSLFFDWD�SURSULHWjGL� DGHUHQ]D� DO� SUHHVLVWHQWH� FDOFHVWUX]]R� HG� DOOH� DUPDWXUH� GL� WLSR� VSUX]]DWR� � JXQLWH�� VSULW]EHWRQ�� HFF��DGRSHUDELOH�VROWDQWR�VX�QXFOHL�LQWHJUL�H�SHU�VSHVVRUL�QRQ�HFFHVVLYL��H�GHO�WLSR�FRPSRVWR�GD�UHVLQH�4XDOVLDVL�LQWHUYHQWR�GHYH�HVVHUH�SUHFHGXWR�GDOOD�VFDULILFD]LRQH�QHO�FDOFHVWUX]]R�FRQ�OD�ULPR]LRQH�GL�WXWWHOH�SDUWL�GLVJUHJDWH�/D� ULSDUD]LRQH� FRQ� JHWWR� GL� FDOFHVWUX]]R�� RUGLQDULR� R� FRQ� DGGLWLYL�� q� OD� SL�� IUHTXHQWH� QHO� FDVR� FKH� VLSUHVHQWL�SDU]LDOH�GLVJUHJD]LRQH�GHO�PDWHULDOH��HYHQWXDOPHQWH�HYLGHQ]LDELOH�DQFKH�FRQ�GHEROH�SHUFXVVLRQH��(VHJXLWH�OH�RFFRUUHQWL�SXQWHOODWXUH�R�WLUDQWDWXUH�SURYYLVRULH��VL�SURFHGH�QHOOD�PDQLHUD�VHJXHQWH�D� HOLPLQD]LRQH�GL�WXWWH�OH�SDUWL�GLVJUHJDWH�R�SDU]LDOPHQWH�HVSXOVH�SRQHQGR�DWWHQ]LRQH�D�QRQ�GDQQHJJLDUH�OHDUPDWXUH�SUHVHQWL�E� HYHQWXDOH�LQLH]LRQH�GHOOD�SDUWH�PHVVD�D�QXGR�F� SXOL]LD� GHOOD� VXSHUILFLH� FRQ� DULD� FRPSUHVVD� H� ODYDJJLR�� VH� VL� UHQGH� QHFHVVDULR� O
LQVHULPHQWR� GL� QXRYHDUPDWXUH��GRSR�O
RSHUD]LRQH�LQGLFDWD�DOOD�OHWWHUD�D��VL�SURVHJXH�FRQ�OH�RSHUD]LRQL�DSSUHVVR�HOHQFDWH�G� PHVVD� LQ�RSHUD�GL�QXRYH�DUPDWXUH�PHGLDQWH�VDOGDWXUD�DOOH�SUHHVLVWHQWL��VHPSOLFH�OHJDWXUD�FRQ�VSLQRWWL�RFRQ� EDUUH� LQILODWH� LQ� IRUL� WUDSDQDWL� QHOOD� SDUWH� GL� FDOFHVWUX]]R� LQGHQQH� �VXFFHVVLYDPHQWH� LQLHWWDWL��TXHVW
XOWLPR�LQWHUYHQWR�q�GD�HIIHWWXDUH�TXDQGR�QRQ�VL�ULWHQJD�VXIILFLHQWH�SHU�LO�FROOHJDPHQWR�WUD�YHFFKLR�HQXRYR��OD�VROD�DGHUHQ]D�GHO�FDOFHVWUX]]R�R�OD�UHVLVWHQ]D�GHOO
DGHVLYR�VSDOPDWR�SULPD�GHO�JHWWR�H� SRVL]LRQDPHQWR�GHL�FDVVHUL�H�ORUR�HYHQWXDOH�FRQWUDVWR�I� HYHQWXDOH�VSDOPDWXUD�GL�DGHVLYR�WUD�YHFFKLR�FDOFHVWUX]]R�H�QXRYR�JHWWR�J� HVHFX]LRQH� GHO� JHWWR� GL� FDOFHVWUX]]R� H� GL� PDOWD�� SULPD� FKH� O
HYHQWXDOH� DGHVLYR� DEELD� LQL]LDWR� ODSROLPHUL]]D]LRQH��XQD�WHFQLFD�DQDORJD�XWLOL]]DELOH�TXDQGR�LO�GDQQR�VL�OLPLWD�DO�FRSULIHUUR�R�SRFR�GL�SL��FRQVLVWH�QHOOD�DSSOLFD]LRQH�GL�XQD�LQWRQDFDWXUD�FRQ�PDOWD�FHPHQWL]LD�D�ULWLUR�FRPSHQVDWR��SRVWD�LQ�RSHUDPHGLDQWH�VSUX]]DWXUD�4XHVWR� WLSR� GL� DSSOLFD]LRQH� �RSSRUWXQR� SHU� VSHVVRUL� QRQ� VXSHULRUL� D� �� FHQWLPHWUL�� q� FRQYHQLHQWH� QHOODULSDUD]LRQH�GHOOH�SDUHWL�GL� FHPHQWR� DUPDWR�� ,Q� TXHVWR� FDVR� OD� ULSDUD]LRQH� VL� HIIHWWXD� DSSOLFDQGR�XQR�R� SL�VWUDWL�GL�UHWH�HOHWWURVDOGDWD�H�FROOHJDQGR�L�GXH�VWUDWL�FRQ�EDUUH��VSLQRWWL�R�JDEELH� VWDIIDWH�SDVVDQWL�DWWUDYHUVR�ODSDUHWH��L�FROOHJDPHQWL�VRQR�FRPSOHWDWL�LQLHWWDQGR�L�IRUL�GL�DWWUDYHUVDPHQWR�,O�PDWHULDOH�SHU�OD�ULFRVWUX]LRQH�GHOO
HOHPHQWR�SXz�HVVHUH�DQFKH�GL�PDOWD�GL�UHVLQD�FRQ�LO�YDQWDJJLR�GL�DYHUHXQD� UHVLVWHQ]D� H� XQ
DGHVLRQH� HOHYDWH�� PD� FRQ� OD� SRVVLELOLWj� GL� LQWURGXUUH� XQD� ]RQD� FRQ� PRGXOL� HODVWLFL� HUHVLVWHQ]H�JHQHUDOPHQWH�GLYHUVL�GD�TXHOOL�GHO�FDOFHVWUX]]R�
�����5,35,67,12�(�5,1)25=2�'(//
$50$785$�0(7$//,&$2YH�QHFHVVDULR��OH�DUPDWXUH�YDQQR�LQWHJUDWH��3DUWLFRODUH�FXUD�YD�SRVWD�DOO
DQFRUDJJLR�GHOOH�QXRYH�DUPDWXUHHG�DOOD�ORUR�VROLGDUL]]D]LRQH�DOO
HOHPHQWR�HVLVWHQWH�,O�ULQIRU]R�SXz�HVVHUH�UHDOL]]DWR�ORFDOPHQWH�FRQ�O
DJJLXQWD�GL�QXRYH�EDUUH��RG�LQWHUHVVDUH�O
LQWHUD�VWUXWWXUD�FRQ�O
LQVHULPHQWR�GL�HOHPHQWL�DJJLXQWLYL�LQ�FHPHQWR�DUPDWR�R�LQ�DFFLDLR��UHVL�FROODERUDQWL�FRQ�TXHOOL�HVLVWHQWL�,Q�SUHVHQ]D�GL�SLODVWUL�IRUWHPHQWH�GDQQHJJLDWL�DOOH�HVWUHPLWj��OD�ULSDUD]LRQH�GHYH�FRPSRUWDUH�DQFKH�LO�ULQIRU]RGHOOH�DUPDWXUH�ORQJLWXGLQDOL�H�WUDVYHUVDOL�,O�JHWWR�GL�FRPSOHWDPHQWR�SXz�HVVHUH�HVHJXLWR�FRQ�PDOWD�R�FDOFHVWUX]]R�D�VWDELOLWj�YROXPHWULFD�RSSXUH�FRQPDOWD�R�FDOFHVWUX]]R�RUGLQDUL�DVVLFXUDQGR�LQ�RJQL�FDVR�O
DGHUHQ]D�WUD�LO�QXRYR�H�LO�YHFFKLR�FDOFHVWUX]]R�
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,O�ULQIRU]R�GHL�QRGL� WUDYH�SLODVWUR�GHYH�DVVLFXUDUH�LO�PLJOLRUDPHQWR�GHOO
DQFRUDJJLR�GHOOH�DUPDWXUH��H�XQDFRQWLQXLWj� PHFFDQLFD� VXIILFLHQWH� D� WUDVPHWWHUH� JOL� VIRU]L� PDVVLPL� VRSSRUWDELOL� GDOOH� VH]LRQL� GL� HVWUHPLWjLQWHUHVVDWH�� FRQWHQHUH� LO� FRQJORPHUDWR� H� OH� DUPDWXUH� QHL� ULJXDUGL� GHOOD� HVSXOVLRQH� WUDVYHUVDOH�� PHGLDQWHRSSRUWXQD�VWDIIDWXUD�4XDQGR�L�QRGL�WUDYH�SLODVWUR�VRQR�WDQWR�GDQQHJJLDWL�GD�UHQGHUH�WHFQLFDPHQWH�GLIILFLOH�OD�ORUR�ULSDUD]LRQH�OD� IXQ]LRQH� VWDWLFD� GHJOL� HOHPHQWL� VWUXWWXUDOL� FRQYHUJHQWL� QHL� QRGL� GHYH� HVVHUH� DWWULEXLWD� DG� DOWUL� HOHPHQWLSRUWDQWL�GHOO
RVVDWXUD�3HU�ULSULVWLQDUH�O
HIILFLHQ]D�GL�EDUUH� LQJREEDWH��RFFRUUH�XQ�SURYYHGLPHQWR�GLUHWWR�GL�ULSDUD]LRQH�FRVWLWXLWR�DG�HVHPSLR��GD�VDOGDWXUD�GL�VSH]]RQL�GL�EDUUH�R�GL�DQJRODUL�D�FDYDOOR�GHO�WUDWWR�GDQQHJJLDWR�H�GD�LQVHULPHQWL�GLDUPDWXUH�WUDVYHUVDOL�SHU�ULGXUUH�OD�OXQJKH]]D�OLEHUD�GL�LQIOHVVLRQH�,O�FDVR�GL�XQ�LQVXIILFLHQWH�R�PDO�GLVSRVWR�DQFRUDJJLR�GHOOH�EDUUH�GHL�SLODVWUL�VL�SXz�ULVROYHUH�FRQ�DUPDWXUHVDOGDWH�SDVVDQWL�HQWUR�IRUL�SUDWLFDWL�DWWUDYHUVR�L�QRGL��H�VXFFHVVLYDPHQWH�ULFRSHUWL�FRQ�PDOWD�FHPHQWL]LD�D�ULWLURFRPSHQVDWR�R�HSRVVLGLFD�H�R�FRQ�LQLH]LRQL�GL�UHVLQD��1XRYH�EDUUH�SRVVRQR�HVVHUH�VDOGDWH�DQFKH�LQ�HOHPHQWLLQIOHVVL�D�FDYDOOR�GHOOH�VH]LRQL�GDQQHJJLDWH�SHU�GLIHWWR�GL�DUPDWXUH�ORQJLWXGLQDOL��FRQ�DGHJXDWR�SUROXQJDPHQWRSHU�,
DQFRUDJJLR�,Q�HOHPHQWL� VRWWRSRVWL�D� IRU]H�GL� WDJOLR�H�QHL�QRGL�GHL� WHODL�SRVVRQR�HVVHUH� DSSOLFDWH� VWDIIH�R� FROODUL�SHUTXDQWR�SRVVLELOH�SHUSHQGLFRODUL�DOOD�OHVLRQH��/H�DUPDWXUH�YDQQR�SRL�SURWHWWH�GD�LQWRQDFR�FHPHQWL]LR�D�ULWLURFRPSHQVDWR�,Q� RJQL� FDVR� JOL� DQFRUDJJL� GHOOH� EDUUH� H� OH� ORUR� JLXQ]LRQL� PHGLDQWH� VDOGDWXUD� VRQR� PLJOLRUDWL� GDOFRQILQDPHQWR�UHDOL]]DWR�GD�XQD�ILWWD�DUPDWXUD�WUDVYHUVDOH�FKH�DYYROJD�OD�]RQD�WUDWWDWD�3HU�O
DFFLDLR�LQ�EDUUH��TXDQGR�QH�VLD�SUHYLVWR� LO�FROOHJDPHQWR�DOOH�DUPDWXUH�HVLVWHQWL�WUDPLWH�VDOGDWXUH��VLUDFFRPDQGD�GL�FRQWUROODUH�OD� VDOGDELOLWj��VLD�GHOOH�HVLVWHQWL�FKH�GL�TXHOOH�DJJLXQWLYH��R�PHJOLR� OD�FDSDFLWj�GLVRSSRUWDUH�O
XQLRQH�VHQ]D�GLYHQLUH�IUDJLOH�

�����&(5&+,$785(�',�(/(0(17,�67587785$/,/
HIIHWWR�GHOOD�FHUFKLDWXUD� VL� RWWLHQH� FRQ� VWDIIH� R� DOWUH� DUPDWXUH� WUDVYHUVDOL�GL� FRQWHQLPHQWR��(VVR� KD� ORVFRSR� GL� FRQWUDVWDUH� OH� GHIRUPD]LRQL� WUDVYHUVDOL� GHO� FDOFHVWUX]]R�� SURGRWWH� GDOOH� WHQVLRQL� GL� FRPSUHVVLRQHORQJLWXGLQDOL��PLJOLRUDQGRQH�OH�FDUDWWHULVWLFKH�GL�UHVLVWHQ]D�H�GL�GXWWLOLWj�4XHVWH�DUPDWXUH�SRVVRQR�HVVHUH�VHPSOLFL�FROODUL�GL�ODPLHULQR��RYYHUR�HOLFKH�GL�ILOR�G
DFFLDLR��RSSXUH�YHUHH� SURSULH� VWUXWWXUH� GL� FDUSHQWHULD� PHWDOOLFD�� FDODVWUHOODWH� R� SL�� UDUDPHQWH� UHWLFRODWH�� /H� DUPDWXUH� HVWHUQHGHYRQR�HVVHUH�SURWHWWH�PHGLDQWH�LQWRQDFR�FHPHQWL]LR�R� JXQLWH�DUPDWD�FRQ�UHWH�8QD�FHUFKLDWXUD�VL�UHDOL]]D�DQFKH�FRQ�OD�PHVVD�LQ�RSHUD�GL�DUPDWXUH�WUDVYHUVDOL�JHQHUDOPHQWH�FKLXVH��TXDOLVWDIIH��HYHQWXDOPHQWH�VDOGDWH���VSLUDOL��FROODUL�R�SURILODWL�VDOGDWL�D�IRUPDUH�XQD�VWUXWWXUD�FKLXVD�
�����,17(*5$=,21,�',�$50$785$�&21�/
$33/,&$=,21(�',�/$0,(5(�0(7$//,&+(8Q
DUPDWXUD�DJJLXQWLYD�� VH�QHFHVVDULD��SXz�HVVHUH� UHDOL]]DWD�PHGLDQWH�SLDVWUH�GL� DFFLDLR�� DSSOLFDWH� VXOODVXSHUILFLH�GHOO
HOHPHQWR�VWUXWWXUDOH�GD�ULSDUDUH�R�GD�ULQIRU]DUH�HG�D�TXHVWR�VROLGDUL]]DWH�RSSRUWXQDPHQWH�1HO�FDVR�GL�SLDVWUH�VROOHFLWDWH�D�WDJOLR�R�FRPSUHVVLRQH��GHYH�SRUVL�DWWHQ]LRQH�DO�SHULFROR�GL�LQVWDELOLWj��LQRJQL�FDVR��TXHVWD� WHFQLFD� FRPSRUWD�XQ�DXPHQWR�GHOOD� ULJLGH]]D�GHOO
HOHPHQWR� ULSDUDWR�� GL� FXL� VL� GHYH� WHQHUFRQWR�QHL�FDOFROL�/H�SLDVWUH�GHYRQR�HVVHUH�RSSRUWXQDPHQWH�SURWHWWH�GDOOD�FRUURVLRQH�7DOH� WHFQLFD� FRQVLVWH� QHOOD� VROLGDUL]]D]LRQH� WUDPLWH� LQFROODJJLR� H� FKLRGDWXUH� GL� ODPLHUH� R� SURILODWL� VXHOHPHQWL� LQ� FHPHQWR� DUPDWR�� 4XHVWR� SURYYHGLPHQWR� SXz� HVVHUH� XVDWR� LQ� FDVL� SDUWLFRODUL� LQ� FXL� QRQ� VRQRDSSOLFDELOL�PHWRGL�WUDGL]LRQDOL��QH�SXz�HVVHUH�JLXVWLILFDWR�O
LPSLHJR�DG�HVHPSLR�TXDQGR�VL�ULVFRQWULQR�D� GDQQL�QHOOD�SDUWH� WHVD�GL� HOHPHQWL� LQIOHVVL�� ,Q�TXHVWR� FDVR� OD� ODPLHUD�KD� IXQ]LRQH�GL� DUPDWXUD� WHVD� H� ODUHVLQD��H�L�FKLRGL��DVVLFXUDQR�OD�WUDVPLVVLRQH�GHOOH�IRU]H�GL�VFRUULPHQWR�E� GDQQL�LQ�]RQH�VRWWRSRVWH�D� WDJOLR��,Q�TXHVWR�FDVR� OD� ODPLHUD�q�SRVWD� LQ�JHQHUH�D�FDYDOOR�IUD�]RQD� WHVD�HFRPSUHVVD��LQ�TXHVW
XOWLPD�YDQQR�SRVWL�L�FRQQHWWRUL�GL�FROOHJDPHQWR�WUDVYHUVDOH�SHU�SUHYHQLUH�IHQRPHQL�GLLQVWDELOLWj� GHOOH� ODPLHUH� VWHVVH�� $OOD� ODPLHUD� YLHQH� DIILGDWR� LO� FRPSLWR� GLL� WUDVPHWWHUH� OH� IRU]H� GLVFRUULPHQWR�F� GDQQL�SHU�HFFHVVLYD�WUD]LRQH�R�QHOOH�]RQH�GL�DQFRUDJJLR�GHOOH�EDUUH�GL�DUPDWXUD�/
LQFROODJJLR� GHOOH� ODPLHUH� q� DPPHVVR� TXDQGR� LO� FRQJORPHUDWR� SUHVHQWD� EXRQH� FDUDWWHULVWLFKH� GLUHVLVWHQ]D�,Q�RJQL�FDVR�OH�RSHUD]LRQL�FRQVLVWRQR�LQ�

http://www.ingegneriasoft.com/


$OOHJDWL���&LUFRODUH�0LQLVWHULDOH�Q�����GHO����$SULOH�����

KWWS���ZZZ�LQJHJQHULDVRIW�FRP

��
�� SXOL]LD� GHOOD� VXSHUILFLH� GD� LQFROODUH� SUHYLD� DVSRUWD]LRQH� GHOOR� VWUDWR� GL� FDOFHVWUX]]R� GHJUDGDWRPHGLDQWH�HQHUJLFD�D]LRQH�GL�VSLFFRQDWXUD�H�GL�PDUWHOOLQDWXUD��� DSSOLFD]LRQH� GL� VXFFHVVLYL� VWUDWL� GL�PDOWD� GL� UHVLQD� SHU� UHJRODUL]]DUH�� RYH� QHFHVVDULR�� VXSHUILFLH� �VLUDFFRPDQGD�GL�QRQ�VXSHUDUH��SHU�OR�VSHVVRUH�GL�RJQL�VWUDWR��YDORUL�LQWRUQR�D�����PP���� LQFROODJJLR�GHOOH�ODPLHUH�FRQ�DGHVLYR�VSDOPDWR��/H�ODPLHUH�GHYRQR�HVVHUH�WHQXWH�LQ�VLWR�FRQ�FKLRGL�DGHVSDQVLRQH�FRQ�SXQWHOOL�IRU]DQWL�ILQR�DG�LQGXULPHQWR��� LQ�DOWHUQDWLYD�DO�SXQWR����SRVVRQR�LPSLHJDUVL�ODPLHUH�FRQ�VXFFHVVLYH�LQLH]LRQL�UHVLQD��� SURWH]LRQH�GHOOH�ODPLHUH�FRQ�SURGRWWL�DQWLFRUURVLYL�
,O� ULQIRU]R�GL� HOHPHQWL� LQ� FHPHQWR� DUPDWR� SXz� FRQVHJXLUVL�PHGLDQWH� WLUDQWL�GL� DFFLDLR� SRVWL� LQ� WHQVLRQHVHJXHQGR�OD�WHFQLFD�GHOOD�SUHFRPSUHVVLRQH��RSSXUH�GHOOH�FKLRGDWXUH�SUHWHVH�,Q�RJQL�FDVR�GHYH�YHULILFDUVL�FKH�O
LQWHUYHQWR�QRQ�SURYRFKL�GDQQRVL�VWDWL�GL�FRD]LRQH�

���)RQGD]LRQL,O�FRQVROLGDPHQWR�GHOOH�IRQGD]LRQL�SXz�LQ�JHQHUH�FRQVHJXLUVL�� FRQ�OD�FRVWUX]LRQH��RYH�SRVVLELOH�GL�WUDYL�LQ�FHPHQWR�DUPDWR�SHU�LO�FROOHJDPHQWR�GHL�SOLQWL�QHOOHGXH�GLUH]LRQL�LQ�JXLVD�GD�UHDOL]]DUH�XQ�UHWLFROR�RUL]]RQWDOH�GL�EDVH�� FRQ� OD�FRVWUX]LRQH�GL�VHWWL� LQ�FHPHQWR�DUPDWR�DO�OLYHOOR�GL�SULPR� LQWHUSLDQR�Vu�GD�FRVWUXLUH�QHOVXR�FRPSOHVVR�XQD�VWUXWWXUD�VFDWRODUH�ULJLGD�� FRQ� O
DSSURIRQGLPHQWR� GHOOH� VWUXWWXUH� IRQGDOL� PHGLDQWH� SDOL� GL� SLFFROR� R� PHGL� GLDPHWUR�IRUWHPHQWH�DUPDWL�� FRQ� O
DOODUJDPHQWR�GHOOD�EDVH�G
DSSRJJLR�PHGLDQWH� VRWWRIRQGD]LRQH� LQ�FHPHQWR�DUPDWR�RSSXUHPHGLDQWH�OD�FRVWUX]LRQH�GL�FRUGRODWXUH�ODWHUDOL�LQ�FHPHQWR�DUPDWR�� FRQ�ULQIRU]L�ORFDOL]]DWL�GHOOH�VWUXWWXUH�GL�IRQGD]LRQH��IDVFLDWXUH�LQ�DFFLDLR�RG�LQ�FHPHQWR�DUPDWRSUHVROOHFLWDWR��FHUFKLDWXUH�HFF���1HL� FDVL� LQ� FXL� O
LQWHUYHQWR� FRQVLVWD� QHO� ULSULVWLQDUH� VWUXWWXUH� FHPHQWL]LH� SHU� SRU]LRQL� R� WUDWWL� GL� HQWLWjFRQVLGHUHYROL� SXz� HVVHUH� XVDWR� FDOFHVWUX]]R� RUGLQDULR�� FKH� DEELD� UHVLVWHQ]D� H�PRGXOR� HODVWLFR� QRQ� WURSSRGLYHUVL�GD�TXHOOL�GHO�FDOFHVWUX]]R�HVLVWHQWH��O
DGHUHQ]D�GHO�JHWWR�DOO
HOHPHQWR�GD�ULSDUDUH�SXz�HVVHUH�PLJOLRUDWDPHGLDQWH� O
DSSOLFD]LRQH� GL� XQR� VWUDWR� DGHVLYR�� 3HU� FRQFLOLDUH� OH� HVLJHQ]H� GL� HOHYDWD� UHVLVWHQ]D� H� EXRQDODYRUDELOLWj� GHL� JHWWL� SXz� HVVHUH� RSSRUWXQR� XVDUH� DGGLWLYL� IOXLGLILFDQWL� �FKH� LQ� JHQHUH� PLJOLRUDQR� DQFKHO
DGHVLRQH�DO�PDWHULDOH�SUHHVLVWHQWH��,GRQHR�� LQ� JHQHUDOH�� q� DQFKH� O
XVR� GL� FDOFHVWUX]]L� R� PDOWH� FRQ� DGGLWLYL� FKH� UHDOL]]DQR� XQ
HVSDQVLRQHYROXPHWULFD�LQL]LDOH�FDSDFH�GL�FRPSHQVDUH�R�DGGLULWWXUD�GL�VXSHUDUH�LO�ULWLUR�4XHVWR� DFFRUJLPHQWR�SHUPHWWH� GL� FUHDUH�PRGHVWL� VWDWL� GL� FRD]LRQH�� EHQHILFL� SHU� O
LQVHULPHQWR� GHL� QXRYLJHWWL��q�SHUDOWUR�HVVHQ]LDOH�XWLOL]]DUH�FDVVHUL�FRQWUDVWDQWL�
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