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7EJIX]�ERH�TVSEGXMZI�ZMWMSR�EVI�OI]�EWTIGXW�JSV�ER�IƾGMIRX�QEREKIQIRX�SJ�HEQW��8LI�
VIHYGIH�EGGIWWMFMPMX]�ERH�XLI�PEVKI�XMQI�RIIHIH�JSV�ER�MRWTIGXMSR�F]�XVEHMXMSREP�QIXLSHW�
HS� RSX� JEGMPMXEXI� XLIMV� HMVIGX� ZMWYEP� MRWTIGXMSR��8LIVIJSVI�� XLI� YWI� SJ�9RQERRIH�%IVMEP�
:ILMGPI��9%:�MW�WYMXEFPI�JSV�XLMW�TYVTSWI��EPXLSYKL�XLI�WYTTSVX�SJ�XVEHMXMSREP�XSTSKVETLMG�
MRWXVYQIRXW� �M�I��8SXEP�7XEXMSR��+47�7XEXMSR�ERH�0EWIV�7GERRIV� MW�WXMPP� RIGIWWEV]��8LI�
9%:�WYVZI]�TVSZMHIW�UYEPMXEXMZI� MRJSVQEXMSR��[MXL�XLI�EMQ�SJ�VIGSKRM^MRK�XLI�GSRHMXMSR�
SJ�XLI�QEXIVMEPW��M�I��TLSXSW��ZMHISW��EW�[IPP�EW�UYERXMXEXMZI�MRJSVQEXMSR��[MXL�XLI�EMQ�SJ�
QSHIPPMRK�XLI�WXVYGXYVI� �M�I��KIS�VIJIVIRGIH�HIRWI�TSMRX�GPSYH��7MRGI�QYPXMHMWGMTPMREV]�
EWTIGXW�EVI�MRZSPZIH�MR�XLI�QEREKIQIRX�SJ�HEQW��XLI�TSWWMFMPMX]�XS�WLEVI�HEXE��M�I��TLSXSW��
ZMHISW�SJ�IZIV]�HIXEMP�SJ� XLI�WXVYGXYVI��EPWS�SR�HMJJIVIRX� XMQIW�ERH� MR�HMJJIVIRX�TPEGIW��
FIX[IIR�E�PEVKI�RYQFIV�SJ�WTIGMEPMWXW��M�I��IRKMRIIVW��EVGLMXIGXW��KISPSKMWXW��XIGLRMGMERW��
QEREKIVW�EPPS[W�JSV�XLI�IJJIGXMZI�ERH�IƾGMIRX�VIWSPYXMSR�SJ�TVSFPIQW��8LI�9%:�HIRWI�
TSMRX� GPSYH�� MRXIKVEXIH� EPWS�[MXL� TVI�I\MWXMRK� HEXE� WIXW�� MW� XLI� FEWI� JSV� XLI� I\XVEGXMSR�
SJ� WYVJEGIW� [LMGL� HIWGVMFI� MQTSVXERX� IPIQIRXW� SJ� XLI� WXVYGXYVI�� 8LI� WSPMH�QSHIP� MW�
IQTPS]IH�MR�*MRMXI�)PIQIRX�1IXLSH��*)1�EREP]WIW�SV��MRGPYHMRK�EHHMXMSREP�MRJSVQEXMSR�
concerning volumes, mechanical characteristics, monitoring data, etc., it could be able 
XS� FI� XLI� FEWMW� JSV� E� &YMPHMRK� -RJSVQEXMSR�1SHIPPMRK� �&-1� SJ� XLI� HEQ� W]WXIQ�� 8LI�
EMQ�SJ� XLI�TVIWIRX�TETIV� MW� XS�I\TPEMR� XLI�TVSHYGXW�SJ�E�9%:�WYVZI]�SJ�E�HEQ�YWIJYP�
JSV�WXSVMRK�ERH�WLEVMRK�MRJSVQEXMSR�ERH�JSV�HIZIPSTMRK�XLI�WXEVXMRK�TSMRX�SJ�E�&-1�SJ�XLI�
WXVYGXYVI��'EWI�SJ�WXYH]�MW�XLI�EVGL�KVEZMX]�HEQ�SJ�6MHVEGSPM��MX�LEW�FIIR�XLI�SFNIGX�SJ�E�
technological comparison between traditional topographic instrument and the innovative 
9%:�XIGLRMUYI��8LI�TLSXS�ZMHIS�HEXEFEWI�GETXYVIW�XLI�VIJIVIRGI�WXEXI�SJ�XLI�WXVYGXYVI�
ERH�EPPS[W�XS�MRZIWXMKEXI�TSWWMFPI�HEQEKI�TLIRSQIRE�SZIV�XMQI��QSVISZIV��F]�QIERW�SJ�
TLSXSQSHIPPMRK�XIGLRMUYI��MX�TVSZMHIW�XLI�HIRWI�TSMRX�GPSYH�EW�E�FEWMW�JSV�E�&-1�
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important structural elements (i.e. 
GSRWXVYGXMSR� NSMRXW� ERH�SV� SJ� ERGMPPEV]�
works (i.e. spillways, a stilling basin, 
[IMKLX�FPSGOW��EW�I\TPEMRIH�F]�&Yƾ�IX�EP��
�������8LIVIJSVI��XLI�FILEZMSYV�SJ�WYGL�
important elements can be investigated 
in static and dynamic conditions. 

%� WYVZI]� F]� HVSRI� EPPS[W� JSV� XLI�
MRZIWXMKEXMSR� SJ� XLI� GYVVIRX� WXEXI�
SJ� GSRWIVZEXMSR� SJ� MQTSVXERX�
MRJVEWXVYGXYVIW� WYGL� EW� HEQW�� -X� MW� XLI�
FEWMW� JSV� XLI� GVIEXMSR� SJ� ER� MRXIVEGXMZI�
TLSXS� ERH� ZMHIS� HEXEFEWI� ERH� JSV� XLI�
QIXVMG� VIGSRWXVYGXMSR� SJ� XLI� XLVII�
HMQIRWMSREP� KISQIXV]� SJ� WXVYGXYVIW�� -R�
XLI� WTMVMX� SJ� SFXEMRMRK� ER� IƾGMIRX� ERH�
accurate as-built data collection, as 
WYQQEVM^IH�F]�:EGERWEW�IX� EP�� �������
XLI�9%:�XIGLRSPSK]�MW�XLI�QEMR�STIVEXMZI�
XSSP� JSV� XLI� GVIEXMSR� SJ� &-1� SJ� PEVKI�
MRJVEWXVYGXYVIW�� 1SVISZIV�� VIWTIGX� XLER�
Laser Scanner technique, as employed 
F]�&EVE^^IXXM�IX�EP���������9%:�MW�JEWXIV�

RSX� FI� HMVIGXP]� EGGIWWMFPI�� I\GITX� [MXL�
I\TIRWMZI� ERH� HERKIVSYW� TVSGIHYVIW��
8LI�WXEXI�SJ�GSRWIVZEXMSR�SJ�XLI�QEXIVMEPW�
can be monitored in order to guarantee a 
TVSEGXMZI�QEMRXIRERGI�SJ� XLI�WXVYGXYVI��
EW� VIQMRHIH� F]� 7EPZMRM� IX� EP�� �������
,S[IZIV�� XLI� YWI� SJ� 9%:� XIGLRMUYI� SR�
dams is still rare and at an early stage, 
2EYQERR�IX�EP��������TYFPMWLIH�SRI�SJ�
XLI�ƼVWX�[SVO�SR�XLMW�XSTMG�

%W� VIQMRHIH� F]� -'30(� ������� ������
*)1�QSHIPPMRK�SJ�HEQW�MW�TEVEQSYRX�MR�
XLI�WEJIX]�IZEPYEXMSR�SJ�HEQ�WXVYGXYVIW��
JSV� WXVYGXYVIW�WYGL�EW�WIKQIRXIH�EVGL�
HEQW� FYMPX� SR� ZEPPI]W� [MXL� GSQTPI\�
XSTSKVETL]��XLI�HIXEMPIH�HIƼRMXMSR�SJ�XLI�
WXVYGXYVI�KISQIXV]�Ɓ�MRGPYHMRK�XLI�NSMRXW�
FIX[IIR� XLI� HMJJIVIRX� FPSGOW� Ɓ� ERH� SJ�
XLI� JSYRHEXMSR� VSGO�QEWW� MW�SJ�TVMQEV]�
MQTSVXERGI� MR� XLI� *)1� QSHIPPMRK� SJ�
WYGL� W]WXIQW�� 8LI� LMKL� EGGYVEG]� SJ�
9%:�WYVZI]W�QEOIW�TSWWMFPI� XLI� XLVII�
HMQIRWMSREP� KISQIXV]� QSHIPPMRK� SJ�

AW� I\TPEMRIH� F]� *SVREVM� ERH�
1EVGIPPS� ������� MR� -XEP]� XLIVI�EVI�
���� PEVKI�HEQW��[MXL�ER�EZIVEKI�

PMJI�SJ�SZIV����]IEVW��[LMGL�QE]�I\XIRH�
XS����]IEVW�MJ�XLI�EREP]WMW�MW�PMQMXIH�XS�XLI�
%PTW��8LI�RIIH�XS��IZIV�QSVI�IJJIGXMZIP]��
GSQFMRI� WEJIX]� [MXL� XLI� GSRXEMRQIRX�
SJ�QEMRXIRERGI� GSWXW� HMVIGXP]� PMROIH� XS�
XLI�WIVZMGI� PMJI�SJ� XLI�WXVYGXYVI�VIUYMVIW�
innovative approaches beside traditional 
methods. 

8LI�VIHYGIH�EGGIWWMFMPMX]�SJ�HEQW�HSIW�
RSX�JEGMPMXEXI�HMVIGX�ZMWYEP�MRWTIGXMSR�ERH�
E� PEVKI� EQSYRX� SJ� XMQI� MW� VIUYMVIH� JSV�
an inspection by traditional methods. 
Although a reliable terrestrial survey 
MW� WXMPP� RIGIWWEV]�� EW� &Yƾ� IX� EP�� VIQMRH�
�������XLI�YWI�SJ�9%:W�MW�[IPP�WYMXIH�JSV�
XLMW�TYVTSWI��EW�WYKKIWXIH�F]�'SPSQMRE�
ERH�1SPMRE� ������ ERH� )PPIRFIVK� IX� EP��
������� 8LI� YWI� SJ� 9%:W� MW� WTVIEHMRK�
XS� XLI� WEJI� MRWTIGXMSR� SJ� WIGXMSRW� SJ�
MRJVEWXVYGXYVI� XLEX� [SYPH� SXLIV[MWI�
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ERH��JSV�XLMW�VIEWSR��VITIEXEFPI�SZIV�XMQI��
8LI� TVIWIRX� [SVO� EMQW� XS� I\TPEMR� XLI�
TVSHYGXW� SJ� E� 9%:� WYVZI]� ERH� XLIMV�
uses into the predictive and proactive 
QEMRXIRERGI� SJ� PEVKI� WXVYGXYVIW� WYGL�
EW� HEQW�� 'EWI� SJ� WXYH]� MW� XLI� EVGL�
KVEZMX]�HEQ�SJ�6MHVEGSPM�� PSGEXIH� MR� XLI�
ZMPPEKI�SJ�7ERXE�7SƼE��*'��-XEP]��*MK��E��
8LI�6MHVEGSPM�EVXMƼGMEP�PEOI�ERH�MXW�HEQ�
VITVIWIRX� ER� EUYIHYGX� MRJVEWXVYGXYVIW��
milestone managed by Romagna 
Acque S.p.A.. So it is need to maintain 
XLI� HEQ� IJJIGXMZIP]� ERH� IƾGMIRXP]� MR�
SVHIV� XS� KYEVERX]� WEJIX]� ERH� E� PSRK�
WIVZMGI� PMJI�� 8LIWI� MQTSVXERX� EMQW�
require an innovative maintenance 
QIXLSH� QSZMRK� JVSQ� �VYR� XS� JEMPYVI��
�VIEGXMZI�ETTVSEGL�XS�E�TVIHMGXMZI�ERH�
preventive one. That needs the adoption 
SJ�E�&-1�TLMPSWSTL]�XS�GSPPIGX�ER]�HEXE�
about the dam and building a structural 
QSHIP�JSV�IZEPYEXMRK�ER]�HIJSVQEXMSR�SV�
stresses under several load conditions. 
%W� XLI� ƼVWX� WXIT�� XLI� &-1� TLMPSWSTL]�
LEW� XLI� WYVZI]�SJ� XLI� WXVYGXYVI�ERH�SJ�
the surrounding topography on which a 
3D model can be developed. This phase 
MW�YWIJYP�FSXL�JSV�GSPPIGXMRK�HEXE���H�MR�
&-1� PERKYEKI� ERH� JSV� IZEPYEXMRK� XLI�
structural behavior over time and, thus, 
the risk progressive levels which have to 

be assumed.

8,)� 6-(6%'30-� (%1� %2(� -87� 9%:�
796:)=

The Ridracoli dam, managed by 
Romagna Acque Società delle Fonti 
7�T�%��� MW� XLI�OI]�[SVO�SJ� XLI�6SQEKRE�
EUYIHYGX�� 8LI� TVMQEV]� YWI� SJ� XLI�
Ridracoli reservoir is to supply drinking 
[EXIV� SJ� ��� QYRMGMTEPMXMIW� MR� XLI�
TVSZMRGIW�SJ�*SVPʦ�'IWIRE��6EZIRRE�ERH�
6MQMRM� ERH�� WMRGI� ������ SJ� 6ITYFPMG� SJ�
7ER�1EVMRS��TVSZMHMRK�EPSRI���	�SJ� XLI�
IRXMVI� [EXIV� RIIHW� SJ� XLI� W]WXIQ�� 8LI�
WIGSRHEV]� JYRGXMSR� SJ� XLI� VIWIVZSMV� MW�
XLI�TVSHYGXMSR�SJ�L]HVSIPIGXVMGMX]�JSV�XLI�
WYVVSYRHMRK�EVIE��8LI�VIWIVZSMV�WYVJEGI�
EVIE� MW� �����OQ��� MX� LEW� E� GETEGMX]� SJ�
33Mlm3� ERH� XLI� XSXEP� WYVJEGI� EVIE�
SJ� XLI� HVEMREKI� FEWMR� MW� ������OQ�. 
8LI� GSRWXVYGXMSR� SJ� XLI� 6MHVEGSPM� HEQ�
started in 1975 and it was completed in 
������%JXIV�XLI�XIWXMRK�TLEWI��MR������XLI�
reservoir became operational.

The structure. The simple concrete arch-
KVEZMX]� HEQ� SJ� 6MHVEGSPM� LEW� E� HSYFPI�
curved structure, symmetrical with 
respect to the main section, resting on a 
SXOYLQR�JSYRHEXMSR�FEWI�XLEX�I\XIRHW�EPP�

EVSYRH�XLI�TIVMQIXIV�SJ�XLI�EFYXQIRXW��
The thickness progressively increases 
JVSQ�XLI�QMHHPI� XS� XLI�WMHIW�ERH�EPSRK�
XLI� ZIVXMGEP� WIGXMSR� JVSQ� XLI� XST� XS�
the base, in line with the arch gravity 
construction type. The connection 
FIX[IIR� XLI����GERXMPIZIVW�SJ� XLI�FSH]�
HEQ� [EW� IRWYVIH� F]� XLI� MRNIGXMSR� SJ�
QSVXEV� �ƽYMH� GSRGVIXI� MRXS� XLI� ZIVXMGEP�
NSMRXW�� 8LI� MRNIGXMSRW� [IVI� TIVJSVQIH�
through the inspection galleries midway 
between two blocks, in a radial direction 
and repeated several times in order to 
ƼPP� XLI� GSRXEGXW� EW� QYGL� EW� TSWWMFPI��
Moreover, during the concrete casting 
SJ� EHNEGIRX� FPSGOW�� TPEWXMG� [EXIV�
stop elements were placed along the 
TIVMQIXIV�SJ�XLI�MRWTIGXMSR�KEPPIVMIW�ERH�
EPSRK�XLI�I\XIVREP�TIVMQIXIV�SJ�XLI�NSMRX��
8LI]�LEZI�XLI�HYEP�JYRGXMSR�SJ�TVIZIRXMRK�
MRƼPXVEXMSR� SJ� XLI� [EXIV� ERH� WTMPPEKI� SJ�
XLI� GIQIRX� KVSYX�� YWIH� JSV� XLI� WYXYVI�
SJ� XLI� NSMRXW�� 8LI� TVMRGMTEP� HMQIRWMSRW�
SJ�XLI�WXVYGXYVI�EVI��QE\MQYQ�LIMKLX�SJ�
������Q� ERH� GVIWX� PIRKXL� SJ� ������Q��
in the key section the top thickness 
MW� SJ� ����Q� ERH� XLI� FEWI� XLMGORIWW� MW�
SJ� �����Q�� 8LI� WXVYGXYVI� LEW�� MR� XLI�
GIRXVEP� TEVX� SJ� XLI� GVIWX�� IMKLX� WUYEVI�
JVII� SZIVƽS[� �SKII� GVIWX� WTMPP[E]W��
the water discharge throughout them 

*MKYVI����*VEQI�SJ�XLI�HS[RWXVIEQ�JEGI��XEOIR�JVSQ���Q�HMWXERGI��MR�[LMGL��TIVJSVQMRK�XLI�QE\MQYQ�^SSQ��XLI�RYQFIV�ERH�XLI�GIRXVI�SJ�XLI�QEVOIV�EVI�TIVJIGXP]�
detecteble
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is governed by their geometry, with a 
QE\MQYQ� GETEGMX]� SJ� ���Q3�W�� (YVMRK�
SZIVƽS[��XLI�ƽS[MRK�[EXIV�HMWWMTEXIW�MXW�
energy in the stilling basin constructed at 
XLI�JSSX�SJ� XLI�HS[RWXVIEQ�JEGI�SJ� XLI�
dam. Moreover, the dam has a middle 
height sluice gate, a bottom sluice gate 
and a depletion sluice gate.

The survey. The Ridracoli dam has been 
XLI�SFNIGX�SJ�E�XIGLRSPSKMGEP�GSQTEVMWSR�
between traditional topographic 
instruments and unconventional 
TLSXSKVEQQIXV]�GSRHYGXIH�F]�9%:��8LI�
traditional topographic instruments are 
8SXEP�7XEXMSR� �87���0IMGE�+ISW]WXIQW��
+47�7EXIPPMXI�7XEXMSR�������0IMGE�0IMGE�
+ISW]WXIQW� ERH� 0EWIV� 7GERRIV� �>�*�
����� >SIPPIV*VSIPMGL�� 8LI� 9%:� MW� E�
JSYV�TVSTIPPIV�,-+,32)��,7)463��[MXL�
E� QE\�� XEOI�SJJ� [IMKLX� SJ� �OK� ERH� ER�
EYXSRSQ]�SJ�������QMRYXIW��8LI�HVSRI�
LEW� E� XLVII�E\MW� WXEFMPM^IH�� VIQSXIP]�
GSRXVSPPIH� +MQFEP� W]WXIQ� [MXL� 732=�

%PTLE��6�������1TM\�*YPP�JVEQI�GEQIVE��
*PMKLX� STIVEXMSRW� LEW� FIIR� TIVJSVQIH�
MR� QERYEP� QSHI� JSV� WXVMTW� EPSRK� XLI�
YTWXVIEQ�HS[RWXVIEQ� HMVIGXMSR� SJ� XLI�
WXVYGXYVI� F]� E� ƼVWX� STIVEXSV�� -QEKI�
WLSSXMRK� STIVEXMSRW� LEW� FIIR� JSPPS[IH�
F]� E� WIGSRH� ƽMKLX� STIVEXSV� [LS� LEW�
FIIR� EFPI� XS� EWWIWW� XLI� IRXMX]� SJ�
SZIVPETTMRK� JVEQIW� XS� FI� WYMXEFPI� JSV�
aerial photogrammetry. The surveyed 
EVIE� MW� GVMXMGEP� FSXL� JSV� XLI� WXVEXIKMG�
REXYVI� SJ� XLI� WXVYGXYVI� ERH� JSV� XLI�
TVIWIRGI�SJ�TISTPI�EPXLSYKL�HYVMRK�XLI�
ƽ]�STIVEXMSR�XLI�EGGIWW�XS�XLI�HEQ�EVIE�
LEW� FIIR� GPSWIH�� -R� %YKYWX� ������ 9%:�
ƽMKLX�STIVEXMSRW�[IVI�GSRGIRXVEXIH�MR�E�
WMRKPI�HE]�TIVJSVQMRK����ƽMKLXW� PEWXMRK�
��QMR�ƽMKLX� ERH� TVSZMHMRK� E� XSXEP� SJ�
�����JVEQIW�EX����QIKETM\IP�VIWSPYXMSR��
*MK�� �� WLS[W� XLI�LMKL� VIWSPYXMSR�SJ� XLI�
JVEQIW��MX�MW�E�TLSXS�SJ�XLI�HS[RWXVIEQ�
JEGI��XEOIR�JVSQ���Q�HMWXERGI��MR�[LMGL��
TIVJSVQMRK� E� ^SSQ�� XLI� GIRXVI� ERH�
XLI�RYQFIV�SJ� XLI�QEVOIV�EVI�TIVJIGXP]�

HIXIGXEFPI��8LI�ƈ7XVYGXYVI�JVSQ�1SXMSRƉ�
XIGLRMUYI�EPPS[W� JSV� XLI� VIGSRWXVYGXMSR�
SJ� XLI�KISQIXV]�SJ�SFNIGXW� XLVSYKL� XLI�
EYXSQEXMG� GSPPMQEXMSR� SJ� TSMRXW� JVSQ�
E� WIVMIW� SJ� MQEKIW�� 8LI� VIWYPX� MW� XLI�
XLVII�HMQIRWMSREP� HIRWI� TSMRX� GPSYH� SJ�
XLI�HEQ�W]WXIQ�ERH�WSQI�TEVXW�SJ�XLI�
surrounding area at which is associated 
ER� 6+&� �6IH� +VIIR� &PYI� MRJSVQEXMSR��
&]� QIERW� SJ� XLI� QEVOIV� TPEGIQIRX��
the traditional topographic survey geo-
VIJIVIRGIW� ERH� ZEPMHEXIW� XLI� 9%:� SRI��
(IRWMX]��TSMRX��PMRI�ERH�WYVJEGI�EREP]WIW�
LEZI�ZEPMHEXIH�XLI�EGGYVEG]�SJ� XLI�9%:�
HIRWI� TSMRX� GPSYH� ERH� GSRƼVQIH� XLI�
WYMXEFMPMX]�SJ�XLI�9%:�XIGLRMUYI�MRXS�XLI�
MRWTIGXMSR� SJ� PEVKI� WXVYGXYVIW� WYGL� EW�
HEQW��8LI�MRƽYIRGI�SJ�XLI�RYQFIV�SJ�XLI�
TPEGIH�QEVOIVW�SR�XLI�PIZIP�SJ�EGGYVEG]�
SJ� XLI�9%:�HIRWI�TSMRX�GPSYH�LEW�FIIR�
EPWS�MRZIWXMKEXIH��EW�HIWGVMFIH�F]�6MHSPƼ��
)���IX�EP��������

*MKYVI����-RXIVEGXMZI�WYQQEV]��MR�XLI�]IPPS[�FS\IW�XLI�L]TIVPMROW�[LMGL�GSRRIGX�XS�XLI�TLSXS�KVSYTW�SJ�XLI�^SRIW
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Groups 2YQFIV�SJ�JVEQIW

����PIJX�EFYXQIRX 593

����[EVHIR�LSYWI ���

3 - picnic area 197

����WXMPPMRK�FEWMR ���

����HS[RWXVIEQ�JEGI ����

6 - crowning 163

����YTWXVIEQ�JEGI ���

����VMKLX�EFYXQIRX ���

9 - galleries 395

Total ����
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*MKYVI����'SHMƼGEXMSR�SJ�E�TLSXS�SJ�XLI�MRXIVEGXMZI�HEXEFEWI�
8EFPI����2YQFIV�SJ�JVEQIW�SJ�IEGL�KVSYT

8,)�-28)6%'8-:)�4,383�%2(�:-()3�
DATABASE

%W�QIRXMSRIH�EFSZI��XLI�9%:�WYVZI]�LEW�
TVSZMHIH� QSVI� XLER� ����� JVEQIW� EX� E�
really high resolution. They are the basis 
JSV�ER]�WYFWIUYIRX�IPEFSVEXMSR��*MVWX�SJ�
EPP��XLI]�EVI�XLI�IPIQIRXW�JSV�XLI�GVIEXMSR�
SJ� ER� MRXIVEGXMZI� TLSXS� ERH� ZMHIS�
HEXEFEWI�SJ�IZIV]�TEVX�SJ� XLI�WXVYGXYVI��
The interactive summary, reported in 
*MK�� ��� MW� XLI� KYMHI� JSV� XLI� GSRWYPXEXMSR�
SJ�TLSXSW�SJ�IEGL�^SRI��-R�XLI�MRXIVEGXMZI�
summary, hyperlinks connect to the 
KVSYT� SJ� TLSXSW� [LMGL� GSZIV� XLI� EVIE�
to which the same link is related to. 
The structure and the surrounding area 
EVI� HMZMHIH� MR� XLI� WYFWIUYIRX� KVSYTW��
PIJX� EFYXQIRX�� [EVHIR� LSYWI�� TMGRMG�
EVIE�� WXMPPMRK� FEWMR�� HS[RWXVIEQ� JEGI��
GVS[RMRK��YTWXVIEQ�JEGI��VMKLX�EFYXQIRX�
and galleries, Fig.3. Tab.1 reports the 
RYQFIV�SJ� JVEQIW�XEOIR�JSV�IZIV]�EVIE��
)ZIV]�TLSXS�MW�MHIRXMƼIH�F]�E�GSHMƼGEXMSR�
in which are reported, respectively, the 
WIUYIRGI� RYQFIV� SJ� XLI� KVSYT�� XLI�
WIUYIRGI� RYQFIV� SJ� XLI� TLSXS� MR� XLI�
KVSYT�� XLI� GSRZIRXMSREP� REQI� SJ� XLI�
KVSYT�� XLI� SVMKMREP� REQI� SJ� XLI� TLSXS�
ERH� XLI� ƼPI� JSVQEX�� ER� I\EQTPI� MW�
VITSVXIH�MR�*MK����1SVISZIV��MR�IZIV]�ƼPIW�
EVI�MRGPYHIH�)<-*��)\GLERKIEFPI�-QEKI�
*MPI�HEXE��YWIJYP�JSV�WXSVMRK�MRXIVGLERKI�
MRJSVQEXMSR�� HEXE� ERH� XMQI� XLI� JVEQI�
was taken and camera settings such 
EW� WXEXMG� MRJSVQEXMSR�� GEQIVE� QSHIP�
ERH� QERYJEGXYVIV�� ERH� SXLIVW�� WLYXXIV�
WTIIH�� SVMIRXEXMSR� �VSXEXMSR�� ETIVXYVI��
JSGEP� PIRKXL�� [LMXI� FEPERGI� ERH� -73�
WTIIH� MRJSVQEXMSR�� -R� EHHMXMSR�� XLI�
HVSRI� TIVJSVQIH� EPWS� E� ZMHIS� SJ� XLI�
WXVYGXYVI� ERH� SJ� XLI� WYVVSYRHMRK� EVIE��
EGUYMVMRK� E� KIRIVEP� SZIVZMI[� SJ� XLI�
whole dam system.

8,)�730-(�13()00-2+

%W� WXEXIH� EFSZI�� WXEVXMRK� JVSQ� XLI�
EYXSQEXMG�GSPPMQEXMSR�SJ�XLI�JVEQIW��XLI�
9%:�HIRWI�TSMRX�GPSYH�SJ�XLI�WXVYGXYVI��
*MK�� �E�� ERH� SJ� XLI� WYVVSYRHMRK� EVIE�
MW� SFXEMRIH�� 8LMW� MW� XLI� FEWI� JSV� XLI�
GSRWXVYGXMSR� SJ� XLI� WSPMH�QSHIP� SJ� XLI�
HEQ� W]WXIQ�� 7MKRMƼGERX� TSMRXW�� XLEX�
GER� HIWGVMFI� IPIQIRXW� [MXL� HMJJIVIRX�
mechanical characteristics, interactions 
SV� FSYRHEV]� GSRHMXMSRW�� EVI� I\XVEGXIH��

The criteria are based on the knowledge 
SJ� XLI� HEQ� W]WXIQ� IPIQIRXW�� 6+&�
MRJSVQEXMSR� EWWSGMEXIH� XS� XLI� TSMRXW�
ERH�SV� SR� XLI� VIGSKRM^EFPI� GYVZEXYVI�
changes. The selection operations are 
GEVVMIH� SYX� YWMRK� XLI� 'PSYH'SQTEVIo�
open source 3D point cloud editing and 
TVSGIWWMRK� WSJX[EVI�� F]�QIERW� SJ� XLI�
point list picking, Fig. 5b. Subsequently, 
XLI� I\XVEGXIH� TSMRXW� EVI� I\TSVXIH� MRXS�
�X\X�JSVQEX�ERH�XLI]�EVI�MQTSVXIH�XS�XLI�
6LMRSGIVSWo�GSQQIVGMEP��(�QSHIPPMRK�

WSJX[EVI�� 8LMW� MW� XLI� IRZMVSRQIRX�
in which data integration procedure 
with other data sets, such as design 
KISQIXV]��()1��(MKMXEP�)PIZEXMSR�1SHIP�
SJ� XLI� EVIE� ERH� XLI� FEXL]QIXV]� SJ� XLI�
PEOI�� EVI� GEVVMIH� SYX�� 'SRRIGXMRK� XLI�
WMKRMƼGERX�TSMRXW��PMRIW�EVI�HVE[R��XLIWI�
EVI�XLI�GSRXSYVW�JSV�GPSWI�TSP]WYVJEGIW�
that, including a volume, are solids by 
HIƼRMXMSR�� 8LI� LMKL� EGGYVEG]� SJ� XLI�
WYVZI]�EPPS[W�JSV�XLI�QSHIPMRK�SJ�WSQI�
important details such as the vertical 
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*MKYVI�����E�9%:�HIRWI�TSMRX�GPSYH�SJ�XLI�HEQ�FSH]���F�TSMRX�TMGOMRK�STIVEXMSR�MR�'PSYH'SQTEVIo�
*MKYVI����XLVII�HMQIRWMSREP�WSPMH�SJ�MQTSVXERX�TEVX�SJ�XLI�HEQ�W]WXIQ���E�[IMKLX�FPSGOW��FPSGOW��ZIVXMGEP�NSMRXW��TYPZMRS�JSYRHEXMSR�ERH�WXMPPMRK�FEWMR���F�VSGO�QEWW���G�
water.

joints, the spillways, the stilling basin 
ERH�XLI�GSRGVIXI�FPSGOW�SJ�XLI�VMKLX�ERH�
PIJX� WMHIW�� *MK�� ��� 8LIR�� IEGL� IPIQIRX�
is imported in a FEA (Finite Element 
%REP]WMW�WSJX[EVI�ERH��EJXIV�EWWMKRMRK�
the properties, the parts are assembled 
and loads, interactions and boundary 
GSRHMXMSRW� EVI� WTIGMƼIH�� 7XEXMG� ERH�
H]REQMG� EREP]WIW� EVI� TIVJSVQIH�
investigating the linear and non-linear 
FILEZMSV�SJ�IPIQIRXW��

'32'097-32�%2(�*9896)�
():)0341)287

8LI� YWIW� ERH� TSXIRXMEP� HITPS]QIRX� SJ�
XLI�9%:�TVSHYGX�EVI�ZEVMSYW��'SQTEVIH�
to traditional topographic tools, although 
WXMPP� RIGIWWEV]� JSV� KISVIJIVIRGMRK� ERH�
ZEPMHEXI� XLI� QSHIP�� XLI� 9%:� XIGLRMUYI�
MW�JEWXIV�ERH��JSV�XLEX�VIEWSR��VITIEXEFPI�
over time and cheaper. Moreover, some 
EVIEW�SJ� PEVKI�WXVYGXYVIW�WYGL�EW�XLSWI�
SJ�XLI�6MHVEGSPM�HEQ��HYI�XS�XLIMV�VIHYGIH�

accessibility, would require considerable 
WEJIX]� MRWTIGXMSRW� [SVO� �MRZSPZMRK�
GPMQFIVW�ERH�XLI�WMQYPXERISYW�WLEVMRK�
SJ� MRJSVQEXMSR� EQSRK� QEMRXIRERGI�
and management technicians would 
RSX� EP[E]W� FI� TSWWMFPI�� 8LIVIJSVI�� XLI�
possibility to have a photographic record 
SJ� IZIV]� HIXEMP� SJ� XLI� WXVYGXYVI� EPPS[W�
JSV�WLEVIH�TEVXMGMTEXMSR�ERH�IWXEFPMWLIW�
a base level by which to monitor 
XLI� IZSPYXMSR� SJ� XLI� GSRWIVZEXMSR�
WXEXYW� SJ� XLI� WXVYGXYVI� WS� XLEX� [SYPH�
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FI� TSWWMFPI� XS� TEWW� JVSQ� E� ƈVYR� XS�
JEMPYVIƉ� QEMRXIRERGI� QEREKIQIRX� XS�
a predictive and proactive one. The 
WTIIH]� ƽMKLX� ERH� MXW� VITIEXEFMPMX]� KMZI�
XLI� TSWWMFMPMX]� XS� JSVIGEWX� VETMH� EKIMRK�
MR� SVHIV� XS� TVIZIRX� E� TEVXMEP� PSWW� SJ�
WEJIX]� [MXL� WYWXEMREFPI� GSWXW�� *SV�
XLIWI� VIEWSRW� XLI� 9%:� XIGLRMUYI� GER�
FI� GSRWMHIVIH� XLI� STIVEXMZI� XSSP� JSV�
XLI�HIZIPSTQIRX�SJ�&-1�SJ�WYGL� X]TIW�
SJ� PEVKI� WXVYGXYVIW�� %W� [MXL� XLI� *)1�
model, the solid elements developed 
MR� XLI� TVI�TVSGIWWMRK� WSJX[EVI� GER� FI�
GLEVEGXIVM^IH�F]� XLIMV�S[R�QIGLERMGEP�
properties. Moreover, the position, 
JYRGXMSREPMX]� ERH� TVSTIVXMIW� SJ� XLI�
instrumentation can be included and 
TLSXSW� SJ� IZIV]� HIXEMPW� GER� FI� WXSVIH�
XS�TVSZMHI�HSGYQIRXEV]�IZMHIRGI�SJ�XLI�
WXEXI�SJ�GSRWIVZEXMSR��

8LI� QEREKIQIRX� SJ� MQTSVXERX�
structures such as dams is not able 
XS� PIEZI� ER� EGGYVEXI� MRWTIGXMSR� SJ� XLI�
WXEXI� SJ� GSRWIVZEXMSR� SJ� XLI�QEXIVMEPW�
and a detailed three dimensional 
VIGSRWXVYGXMSR� SYX� SJ� GSRWMHIVEXMSR��

8LI�EMQ�MW�XLI�GVIEXMSR�SJ�E��(�QSHIP�SJ�
the whole dam system which includes 
RSX�SRP]�XLI�ƈWXEXMGƉ�MRJSVQEXMSR�FYX�EPWS�
those which can evolve over time. All 
XLI� MRJSVQEXMSR� VIPEXIH� XS� ER� IPIQIRX�
would be merged in the same tool, 
EZSMHMRK� HEXE� JVEKQIRXEXMSR� FIX[IIR�
the company archives and allowing the 
MQQIHMEXI�WLEVMRK�SJ�HEXE�FIX[IIR�EPP�
the technicians are involved in, also in 
HMJJIVIRX�TPEGIW�ERH�XMQI���

%'/23;0)(+)7

8LI� EYXLSVW� [SYPH� PMOI� XS� I\TVIWW�
XLIMV�KVEXMXYHI� XS� -XEPHVSR�7�T�%��ERH� XS�
7XYHMS� +VEWWM�� 8LI� [SVO� MW� WYTTSVXIH�
by Romagna Acque Società delle 
*SRXM� 7�T�%��� F]� XLI� -XEPMER� 1MRMWXV]� SJ�
Education, University and Research 
YRHIV� 46-2� KVERX� 2S�� �����),=;���
ƈ'SQFMRIH�RYQIVMGEP�ERH�I\TIVMQIRXEP�
QIXLSHSPSK]� JSV� ƽYMH� WXVYGXYVI�
MRXIVEGXMSR� MR� JVII� WYVJEGI� ƽS[W� YRHIV�
impulsive loading”.
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