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STRUIVLNOL!JRa!KRPLZIOS!WLP!OLKKROSKRS!USVYNIPLH!USN!YNI!cYSOI!VIMMRVI!JIKR!

LJSU]L!MOSKRU]LH!MLTNIOIVLNOL!RN!JLKRSWS!VLWRSLZIPL!L!KRNIMURVLNOIPL!A-LKU]RI!WLR!@IPYIKWRB(!

IJRUL! IKKSOSNWIOSH! U]L! MR! LPLZI! JLK! YNI! WLURNI! WR!VLOKR! L! MR! KIUUSKWI! IP! MSOOSMOINOL! K&5%--(*

6(),"3%)$"-%* ,%--"* 7&")>#"!VLWRINOL! WLPPL! MSOORPR! ^IMUL! USPPYZRIPRH! WR!VLWRSUKR! UIKIOOLKRMORU]L!

TLSOLUNRU]L!L!WR!PRVROIOI!LMOLNMRSNL!IKLIPLH!WIOI!PI!MUIKMI!LNLKTRI!WR!KRPRLZS(!

WLP! OLKKROSKRS! RN! LMIVL! L! USVJKLNWSNS! R! WLJSMROR! JRa! KLULNORH! WR! LO\! SPSULNRUIH! USNNLMMR!



Secondo Accesso Ambito T12 Agognate 

 

RELAZIONE GEOLOGICA, GEOTECNICA E SISMICA 9 

!

/I!VSNSUSPOYKI!WLP!KRMS!]I!JSR!WLOLKVRNIOS!YN!MYUULMMRZS!VSWLPPIVLNOS!INOKSJRUS!WLPPL!IKLL!

WR!JRINYKIH!USN!MSMOINQRIPL!INNYPPIVLNOS!WLPPL!^SKVL!INORUIVLNOL!JKLMLNOR(!

RN! MRNOLMR! WIPPI! JKLMLNQI! WR! OKL! LPLVLNOR! [LN!

KRUSNSMUR[RPRH! U]L! KR^PLOOSNS! PI!JKSJKRI! TLNLMR!L! PI!JKSJKRI!NIOYKI!TLSPSTRUIH! KRIMMYVR[RPR! USVL!

MLTYL_!

 OLKKIQQS! ^PYZRSTPIURIPL!VLWRS!JPLRMOSULNRUS

E-->5&()&* 6->5&(/-"0&"-&* /B&"&(@%2* "-$%#"$%* &)* $%##%)&* "#/&--(@&*

/&"--(F(0#"0%&*7%#*>)(*@7%@@(#%*3"@@&3(*,&*9*3%$#&;*41SS*7;7; !

-SNMRMOSNS!WR!T]RIRL!L!MI[[RL!IPOLKIOLH!I!VIOKRUL!MI[[RSMIH!OIPSKI!USN!PLNOR! RNOLKUIPIOL!

PRVSMS`IKTRPPSML(!/I!USJLKOYKI!X!USMOROYROI!WI!USNMRMOLNOR!WLJSMROR! PSLMMRUR!L!MSOOSMOINOR!

JIPLSMYSPR! JSPRURUPRUR! IKTRPPR^RUIOR! L! KY[L^IOORH! USN! JKS^RPS! OKSNUIOS! @O-H! LZSPYOR! MYR!

MLWRVLNOR! RNUSLKLNOR! MSOOSMOINORe! USMOROYRMUSNS! RP! NYUPLS! WLP! ULNOKS! I[ROIOSH!

VSK^SPSTRUIVLNOL!KRPLZIOSH!JLK!LKSMRSNLH!KRMJLOOS!IP!KLMOS!WLPPI!UROO\(!

 PRZLPPS! ^SNWIVLNOIPL! WLPPI! JRINYKI E-->5&()&* /B&"&(@%2* @"DD&(@%2*

-&3(@%* -&3&$"$%* "-* 6(),(* ,%&* @(-0B&* 5"--&5&* @%0(),"#&* %* )()* #&0(--%/"D&-&* "/-&* "77"#"$&*

3(#%)&0&* ]KZ^1EK[* _`4+* %* E-->5&()&* 6->5&(/-"0&"-&* /B&"&(@(F0&($$(-(@%* NU%##"''&*

@>7%#&(#&* ,%-* U&0&)(O* %* 6->5&"-&* 7#%5"-%)$%3%)$%* @"DD&(@(F-&3(@%* N"* 5"--%* ,%-* -&3&$%*

@%$$%)$#&()"-%*,%&*6()$")&-&O2*0()*,%D(-%*@$#"$(*,&*"-$%#"'&()%*D#>)"@$#(*_`4+ !&SNS!

USMOROYROR! WI! MI[[RL! L! T]RIRL! VIP! MLPLQRSNIOL! L! WRMUKLOIVLNOL! IKKSOSNWIOLH! R! URSOOSPR!

]INNS! WRVLNMRSNR! VLWRL! RNOSKNS! I! cYIPU]L! UV! L! MSNS! JSUS! IPOLKIOR(! /I! VIOKRUL! X!

TLNLKIPVLNOL! MI[[RSMI! TKSMMSPINI! L! WR! USPSKL! TKRTRS`TRIPPIMOKS(! +! UPIMOR! MSNS!

JKLZIPLNOLVLNOL!WR!NIOYKI!UKRMOIPPRNI!L!VLOIVSK^RUI(!&SNS! PI! ^IURLM! ^PYZRSTPIURIPL!JRa!

KLULNOL! L! USMOROYRMUSNSH! NLP! OLKKROSKRS! USVYNIPLH! PI! JRINI! MYPPI! cYIPL! RNMRMOL! PI! TKIN!

!

 H! USKKRMJSNWLNOR! IPPL! ^IMR! JRa! KLULNOR! WR!

VSWLPPIVLNOS! WLPPI! "RINYKI! "IWINIH! RNWSOOL! WIPPI! WRNIVRUI! ^PYZRIPL! SPSULNRUI! U]L!

]INNS! WIOS! SKRTRNL! I! WLJSMROR! WR! T]RIRL! MI[[RSMLH! MI[[RL! T]RIRSML! L! PRVR! L!

SKTINRQQIOR! TLNLKIPVLNOL! RN! WLJSMROR! RN! ^IURLM! WR! [IKKI! PSNTROYWRNIPL! L! OKIMZLKMIPLH! RN!
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WLJSMROR! RN! ^IURLM!WR!JRINI!LMSNWI[RPL!L!WR![IKKI!WR!VLINWKSH!UIKIOOLKRQQINWS!TPR! IPZLR!

!

1I!YNbINIPRMR!WLPPL!MLQRSNR!MOKIORTKI^RU]LH!KRUSMOKYROL!USN!R!WIOR!WLR!JSQQR!RWKSJSOI[RPR!WLP!-SVYNL!

WR! ,SZIKIH! MR! SMMLKZI! YN! SKRQQSNOL! JRa! MYJLK^RURIPL! fT]RIRSMS`MI[[RSMSf! JIKORUSPIKVLNOL!

LZRWLNOL!NLPPI!JSKQRSNL!ULNOKS`MLOOLNOKRSNIPL!WLP!-SVYNL!WR!,SZIKI!L!JRa!JKLURMIVLNOL!NLPPI!

QSNI! WR! *LZLKRH! *RTNIPLH! 'TSTNIOL! MRNS! IR! cYIKORLKR! WR! &(! 'TI[RSH! &(! #ROIe! OIPL! USVJPLMMS! X!

USMOROYROS!WIPPL!IPPYZRSNR!^PYZRSTPIURIPR!cYIOLKNIKRL!JRa!KLULNOR!L!JKLMLNOI!YNS!MJLMMSKL!VLWRS!WR!

URKUI!):!VLOKR(!

/I![IML!WR!cYLMOS!SKRQQSNOL! MYJLK^RURIPL!X! USMOROYROI!WI!YN! PRZLPPS!IKTRPPSMSH!JKLMLNOL! RN!VSWS!

JKLMMSU]g!USNORNYS!NLPPbIV[ROS!WLP!OLKKROSKRS!USVYNIPLH!IW!YNI!JKS^SNWRO\!ZIKRI[RPL!OKI!R!);!LW!

R!=;!V!L!USN!YNS!MJLMMSKL!VLWRS!WR!=!VLOKR(!

'! cYLMOS! SKRQQSNOL! MLVRJLKVLI[RPL! MR! IMMSURI! MLVJKL! RN^LKRSKVLNOL! YN! PRZLPPS! T]RIRSMS!

USMOROYROS!WI!T]RIRL!L!MI[[RL!TLNLKIPVLNOL!MURSPOLH!INU]L!VSPOS!TKSMMSPINLH!U]L!MSPS!RN!IPUYNL!

PRVROIOL!QSNL!JKLMLNOI!YNI!VIOKRUL!IKTRPPSMIe! PS!MJLMMSKL!VLWRS!WR!cYLMOS! PRZLPPS!X!WR!URKUI!8;!

VLOKR(!

'P! WR! MSOOS! WR! cYLMOS! PRZLPPS! MR! JKLMLNOI! YNI!JRa! JSOLNOL! YNRO\! MI[[RSMIH! RN! UYR! MR! JKLMLNOINS!

RNOLKUIPIQRSNR!WR!VIOLKRIPL!JRa!TKSMMSPINS!L!WR!IKTRPPLe!PI!JSOLNQI!VLWRI!X!WR!URKUI!=;`:;!V!L!PL!

JKS^SNWRO\!VIMMRVL!MSNS!WR!URKUI!8;;!V(!WIP!J(U(!

/I! [IML! WLR! WLJSMROR! WLMUKROOR! IR! JYNOR! JKLULWLNORH! U]L! JSMMSNS! LMMLKL! KRUSNWSOOR! IW! YNbYNRUI!

PROSQSNI!WR!ORJS!fT]RIRSMS`MI[[RSMIfH!X! RNWRZRWYIOI!WIPPI!USVJIKMI!WR!IKTRPPL!TKRTRS`IQQYKKL!USN!

JKLMLNQI!WR!OSK[IH!I!UYR!PSUIPVLNOL!MR!RNOLKUIPINS!PRZLPPR!VSWLMOR!WR!MI[[RLe!cYLMOR!WLJSMROR!MSNS!

IOOKR[YR[RPR!IP!JLKRSWS!*RPPI^KINU]RINS(!
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!
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4 .!"%+)%"2!&/%-)-(0-.-/!$!&.-$+.!&

,LPPI!UIKOSTKI^RI!TLSPSTRUI!WLP!ZRTLNOL!"#0-H!IPPLTIOI!WR!MLTYROS! RN!MOKIPURS!NSN!RN!MUIPIH!MSNS!

KIJJKLMLNOIOR! TPR! LPLVLNOR! TLSPSTRUR! JKLULWLNOLVLNOL! WLMUKROORH! I! UYR! MR! MSZKIJJSNTSNS! TPR!

LPLVLNOR!TLSVSK^SPSTRUR!JLKORNLNOR!PI!WRNIVRUI!^PYZRIPL!WLP!OSKKLNOL!'TSTNI(!,LMMYN!LPLVLNOS!

!

 

! !

!
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+P!JSNOL!WR!'TSTNIOLH!JSUS!I!MYW!WLPPI!QSNI!WR!JKSTLOOSH!KIJJKLMLNOI!RP!JYNOS!WR!JIMMITTRS!OKI!

WYL! MROYIQRSNR!VSK

KRMYPOI! RN! MSMOINQRIPL! LcYRPR[KRS! S! PLTTLKI! ITTKIWIQRSNL! VLNOKLH! I! ZIPPL! WLP! JSNOLH! RP! USKMS!

U]L!

IUULNOYIOR(! 4IPL! MROYIQRSNL! MR! KR^PLOOL! WRKLOOIVLNOL! MYTPR! L^^LOOR! WR! LMSNWIQRSNL! WLP! USKMS!

LP!JSNOL!WR!'TSTNIOLH!MR!

KRWYUL!I!ZIPPL!IW!YNI!MOKLOOI!^IMURI!JLKORNLNQRIPL!U]L!MR!VINORLNL!OIPL!MRNS!IP!JSNOL!WLPPI!MOKIWI!

JLK!@RINWKIOL(!

USVJIKIQRSNL! WLPPI! UIKOSTKI^R

$PI[SKIOS! ';7! -IKOI! 0LSVSK^SPSTRUIB_! KRMYPOI! RN^IOOR! LZRWLNOL! RP! JKSULMMS! WR! KLOOR^RUIQRSNL!

H!NLP! OKIOOS!USVJKLMS! OKI! RP!

JSNOL! WR! 'TSTNIOL! L! -SKMS! *LKULPPR(!

RWKSTKI^RUI!NLR!JKLMMR!WLPPI!PRNLI!^LKKSZRIKRI!,SZIKI! !-IKJRTNINS!&LMRIH! RN!JKSMMRVRO\!

RN!LMIVL(!

/I! MROYIQRSNL! WLMUKROOI! ZRLNL! JLKIPOKS! USN^LKVIOI! INU]L! WIPPI! JLKRVLOKIQRSNL! WLPPL! ^IMUL!

WIPPI!MSU(!<hWKSWIOI!JLK!PI!"KSZRNURI!WR!,SZIKI

2IMUL! 2PYZRIPR(! /L! MYWWLOOL! ^IMUL! WR! WLPRVROIQRSNL! WLPPL! IKLL! STTLOOS! WR! RNSNWIQRSNLH! JLK!

WR^^LKLNOR!OLVJR!WR!KROSKNSH!IJJIRSNS![LN!LMOLML!NLP!OKIOOS!I!VSNOL!WLP!JSNOL!WR!'TSTNIOL!JLK!

KLMOKRNTLKMR!WLURMIVLNOL!NLP!OKIOOS!I!ZIPPLH!MRNS!IP!JSNOL!WLPPI!MOKIWI!JLK!@RINWKIOL(!

LZRNULH!JLK!RP!JLKRSWS!JLK!RP!cYIPL!MSNS!WRMJSNR[RPR!WIOR!IOOLNWR[RPRH!RP!ZLKR^RUIKMR!WR!IPUYNR!LJRMSWR!

WR! LMSNWIQRSNL!WLR! OSKKLNOR! U]L! RNOLKLMMINS! RP! OLKKROSKRS!NSZIKLML!L! MLTNIOIVLNOL! PI! QSNI!WR!

RNOLKLMML(!!

 ,LP!NSZLV[KL!8>;C!X!KRJSKOIOI!YNI!JRLNI!WLR!OSKKLNOR!'TSTNI!L!4LKWSJJRS!USN!WINNR!IP!

JSNOL!WR!'TSTNIOL(!

 !WLP!4SKKLNOL!'TSTNI!U]L!KLNWL!NLULMMIKRS! RP!

WL^PYRKL!PL!IUcYL!NLPPL!UIVJITNL!URKUSMOINOR(!
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 ,LP!VITTRS!9;;9!YNI!^SKOL!JRLNI!^PYZRIPL!RNOLKLMMI!MRI!R!OSKKLNOR!'TSTNI!L!4LKWSJJRS!MRI!

R! UIZR! RKKRTYR! VRNSKRe! NLPPI! QSNI! RN! LMIVL! KRMYPOI! LMMLKL! MOIOI! IVJRIVLNOL! RNSNWIOI!

'TSTNIOLH!JKLUIYQRSNIPVLNOL!U]RYMS!IP!OKI^^RUS!VI!NSN!OKIURVIOS(!!

!
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5 !"34+#(+)%"2-&!#(-/(+0!$-&

WR!,SZIKI_! RP!4SKKLNOL!'TSTNIH!U]L!MUSKKL!IW!$MO!WLP!MROS!SPOKL!U]L!WIP!VITTRSK!UINIPL! RKKRTYS!

KIJJKLMLNOIOS!WIP!UINIPL!-IZSYK(!

*R! X! RNSPOKL! YNI! KLOL! WR! KSTTLH! UINIPR! L! IWIUcYIOSKRH! U]L! USMOROYRMUSNS! RP! KLORUSPIOS! VRNSKL!

OORZRO\!

ITKRUSPIH! PI!VITTRSK!JIKOL!WLR!cYIPR! MSNS!WR! KRWSOOI!JSKOIOI!L!WR!VSWLMOI!USNORNYRO\H!YORPRQQIOR!

MSPS! MOITRSNIPVLNOL! I! MLKZRQRS! WLR! MRNTSPR! IJJLQQIVLNOR! ITKRUSPR(! 1I! LZRWLNQRIKL! OKI! R! USKMR!

WR! RNOLKZLNOS!L!WLPRVROI!RP!USN^RNL!USN!RP!OLKKROSKRS!USVYNIPL!WR!&IN!"RLOKS!%SMLQQS!LW!RP!-IZS!

1IMMR! U]L! USMOLTTRI! PI! PRNLI! 22&&!,SZIKI`@RLPPI!LW! RP! @SKTS! WR! 'TSTNIOL! JLK! JSR! JKSMLTYRKL! I!

^RINUS!WLPPI!&("(!99G!WLPPI!*IPMLMRI(!

!

!

 

!

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Stralcio non in scala della Carta del Reticolo idrografico 5A del PRG vigente 
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6 !"34+#(+)%"2-&!#(-/%-.-/!$-&

IPRVLNOIOI!WI!YNI!^IPWI!^KLIORUI!VSPOS!MYJLK^RURIPLH!USN!VIKUIOL!SMURPPIQRSNR!MY![IML!MOITRSNIPLH!

RN^PYLNQIOL!WIPPL!JKIORU]L!RKKRTYL(!1IR!WIOR!WLMYNOR!WIPPL!JLK^SKIQRSNR!WR!NYVLKSMR!JSQQR!RWKRURH!PI!

MROYIQRSNL! MOKIORTKI^RUI! X! USMOROYROI! WI! YNI! MLcYLNQI! MI[[RSMS`T]RIRSMIH! USN! RNOLKUIPIQRSNR!

'!);!V!

WR! JKS^SNWRO\! X! KRMUSNOKI[RPL! YN! SKRQQSNOL! USNORNYS! I! OLMMROYKI! IKTRPPSMIH! USN! YNI! NSOLZSPL!

USNORNYRO\!PIOLKIPL(!!

'PPI![IML!WR!cYLMOI!JKRVI!PROSQSNI!I!OLMMROYKI!VLWRS`TKSMMSPINIH!MR!KRNZRLNL!YNS!MOKIOS!WR!IKTRPPL!

IQQYKKLH!OIPSKI!OSK[SMLH!USN!MY[SKWRNIOR!PRZLPPR!MI[[RSMRH!IMUKRZR[RPR!IP!*RPPI^KINU]RINS(!

/I! MLcYLNQI! WLMUKROOI! RNWRUI! PI! JKLMLNQI! WR! WYL! IUcYR^LKRH! WLR! cYIPR! RP! JKRVS! WR! ORJS! ^KLIORUSH!

SUUYJINOL! PI! JSKQRSNL! TKSMMSPINI! MSVVROIPL! ^RNS! IPPI! JKS^SNWRO\! WR! URKUI! );! V! WSZL! X!

USNOLNYOS!WIP!PRZLPPS!IKTRPPSMS!MSJKI!WLMUKROOSH!LW!RP!MLUSNWS!WR!ORJS!VYPORMOKIOS!MLVRUSN^RNIOS(!

ROYIOI! IW! YNI! JKS^SNWRO\!

ZIKRI[RPL!WI!JSU]R!VLOKR!MRNS!IW!YNI!WLURNI!WR!VLOKRH!RN!KLPIQRSNL!IPPI!cYSOI!WLP!JRINS!UIVJITNI!

L!IPPI!PROSPSTRI!WR!MYJLK^RURLH!L!KRMYPOI!RN^PYLNQIOI!MY![IML!MOITRSNIPL!WIPPL!JKIORU]L!RKKRTYL(!

KMS! &i&&$H! USN! YN! TKIWRLNOL! RWKIYPRUS! VLWRS!

` VLWRS!MORVIOS!JIKR!I!>HC!

j! 8;`:! `8! LW! YN! ZIPSKL! WR! OKIMVRMMRZRO\!VLWRS! JIKR! I! 9H9! j! 8;`)!V9 `8(! "KSZL! WR! JSQQS! L! WR!

IUcYR^LKS! L^^LOOYIOL! RN! YN! JRLQSVLOKS! JKLMLNOL! NLPPI! JKSJKRLO\! ]INNS! ^SKNROS! R! MLTYLNOR!

JIKIVLOKR!JLK!PI!^IPWI!MYJLK^RURIPL_!OKIMVRMMRZRO\!8(G! !8;`9!V9iMH!JLKVLI[RPRO\!G(C! !8;`=!ViMe!
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!

!

!

!

JLK!PI!JKLWRMJSMRQRSNL!WLPPI!

-IKOI!+WKSTLSPSTRUI!WR!"#0-H!MSJKI!KRJSKOIOI!A8GG7BH!RNWRUIZINS!YN!PRZLPPS!VLWRS!WLPPI!^IPWIH!RN!

USKKRMJSNWLNQI!WLP!MROS!RN!LMIVLH!WR!URKUI!)!`! `8H:!

VH! RN! ^YNQRSNL! WLP! KLTRVL! JPYZRSVLOKRUS! L! WLPPL! IOORZRO\! RKKRTYL! NLR! UINIPR! L! NLPPL! KRMIRL!

URKUSMOINOR!VI!USN!JSMMR[RPRO\!WR!KRMIPROI!MRNS!I!cYSOL!RN^LKRSKR!I!)!V!WI!J(U(!!!

4IPL!MSTTRIULNQI!ZRLNL!INU]L!USN^LKVIOI!WIP!"RINS!4YOLPI!'UcYL!WLPPI!#LTRSNL!"RLVSNOLH!4IZ(!

AKRJSKOIOI!RN!MOKIPURSB!U]L!RNWRUI!YN!ZIPSKL!VLWRS!WR circa 

152-153 m s.l.m. a fronte di una quota di piano campagna di circa 156 m s.l.m. 
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! !

RNOLKLMMI! PI!

KLMOINOL! JSKQRSNL! WLPPI! MLcYLNQI! MI[[RSMS`T]RIRSMIH! ^RNS! IW! YNI! JKS^SNWRO\! WR! URKUI! 8;;!Ve!

cYLMOS!IUcYR^LKSH!WR!ORJS!MLVRUSN^RNIOSH!X!UIJOIOS!WI!OYOOR! R!JSQQR!USVYNIPR!L!WIPPI!TKIN!JIKOL!

WLR!JSQQR!JKRZIOR!JKS^SNWR(!

+P!PRZLPPS!JRLQSVLOKRUS!VLWR

PRNLL!RMSJRLQSVLOKRU]L!,`&e!R!JIKIVLOKR!RWKSWRNIVRURH!WLOLKVRNIOR!RN!IPUYNL!JKSZL!WR!USPPIYWS!WR!

IPUYNR!JSQQR!USVYNIPRH!RNWRUINS!YNI!JLKVLI[RPRO\!WR!)H=!j!8;`=! `8!LW!YNI!OKIMVRMMRZRO\!WR!9H;!j!

8;`9!V9 `8e! RP!ZIPSKL!WLP!TKIWRLNOL!RWKIYPRUS!X!JRYOOSMOS!ZIKRI[RPL!WI!YN!VRNRVS!WR!8`

VIMMRVS! WLP! 7`

USNULNOKIQRSNL! WR! UIJOIQRSNRH! U]L! RNWYUSNS! PI! ^SKVIQRSNL! WR! YN! USNS! WR! WLJKLMMRSNL!VSPOS!

IUULNOYIOS(!

,LPPL! MLQRSNR! MLTYLNOR! MSNS! KIJJKLMLNOIOR! TKI^RUIVLNOL! TPR! IMJLOOR!

PSUIPL!MSJKI!RPPYMOKIOR(!
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!

!
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!
!

!

!

567 0(%+2!)%2(!+&.-$+.%&

LNWL! IW! .ZLMO! H! PI! ^IPWI!

^KLIORUI!]I!YNI!MSTTRIULNQI!VLWRI!WR!URKUI!)!VLOKR!USN!YNI!WRKLQRSNL!WR!^PYMMS!KLTRSNIPL!,E`&$(!

SMMLKZI! U]L! JKLMMS! PI! 2KIQRSNL! WR!

'TSTNIOL!PI!^IPWI!^KLIORUI!JKLMLNOI!YNI!WRKLQRSNL!,,E`&&$!LW!YNI!cYSOI!JRLQSVLOKRUI!VLWRI!

USVJKLMI!OKI!8:;`8::!V(M(P(V(!

&R! SMMLKZI! RNSPOKLH! WIP! USN^KSNOS! OKI! PL! cYSOL! IPORVLOKRU]L! WLP! JRINS! UIVJITNI! L! PL! cYSOL!

LMLNQI! WR! YNI! MSTTRIULNQI!

KRWSOOIH!RN^LKRSKL!I!)!V!WI!JRINS!UIVJITNI(!
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+! ZIPSKR! VIMMRVR! WR! MSTTRIULNQI! MR! KRMUSNOKINS! MSPROIVLNOL! NLP! JLKRSWS! %IKQS`'JKRPLH! JKRVI!

IULNQL!MR!]INNS!NLP!JLKRSWS!WR!'TSMOS`

KRJSKOINS!NLPPI!MLTYLNOL!OI[LPPI!R!ZIPSKR!WR!MSTTRIULNQI!VRMYKIOR!RN!JKSMMRVRO\!WLP!MROS!RN!LMIVL!

A@SKTS!WR!'TSTNIOLB(!

10 Maggio 2010 3,53 m da p.c. 

7 Giugno 2010 3,97 m da p.c. 

13 luglio 2010 4.14 m da p.c. 

9 settembre 2010 4.22 m da p.c. 

18 ottobre 2010 4.06 m da p.c. 

23 febbraio 2011 4.15 m da p.c. 

9 marzo 2012 4.31 m da p.c. 

 

6NI! KRULKUI!WR!WIOR! JRLQSVLOKRUR! JK `! &LMRI!]I! ^SKNROS!IPUYNL!

VRMYKL!WR!VIMMRVI!L!WR!VRNRVI! MSTTRIULNQI!WR!YN!JRLQSVLOKS! USPPSUIOS!NLP! ULNOKS!WR!,R[[RI!

AUSSKWRNIOL!64%!=7:):;$! !:;)C=9:,BH!I!URKUI!)!dV!I!,E!WLP!MROS!RNWITIOS(!

Stazione piezometrica di NIBBIA - 012 a               

Quota terreno: 165,37 m s.l.m.                  

Quota punto riferimento: 165,77 m s.l.m.                 

Altezza punto riferimento: 0,40 m               

MEDIE ANNUALI E MENSILI - NIBBIA - (m s.l.m.)      

MESE 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

 
medie 

mensili 

Gennaio 164,49 164,34 164,30 164,21 164,32 164,20 164,31 164,34 164,28 164,29 164,30 

Febbraio 164,49 164,33 164,49 164,21 164,34 164,32 164,24 164,26 164,22 164,32 164,32 

Marzo 164,48 164,34 164,26 164,23 164,35 164,31 164,23 164,28 164,18 164,31 164,29 

Aprile 164,50 164,44 164,36 164,45 164,42 164,40 164,41 164,36 164,44 164,39 164,41 

Maggio 164,51 164,49 164,40 164,46 164,43 164,47 164,41 164,51 164,45 164,46 164,46 

Giugno 164,54 164,49 164,34 164,49 164,45 164,47 164,48 164,43 164,46 164,42 164,46 

Luglio 164,56 164,49 164,54 164,50 164,48 164,52 164,48 164,51 164,49 164,46 164,50 

Agosto 164,59 164,49 164,54 164,49 164,49 164,54 164,47 164,51 164,53 164,48 164,51 

Settembre 164,62 164,43 164,57 164,40 164,47 164,47 164,40 164,38 164,43 164,44 164,46 

Ottobre 164,50 164,33 164,37 164,41 164,36 164,36 164,30 164,32 164,41 164,40 164,37 

Novembre 164,38 164,27 164,38 164,47 164,30 164,36 164,30 164,34 164,32 164,31 164,34 

Dicembre 164,33 164,21 164,28 164,38 164,25 164,32 164,41 164,34 164,31 164,31 164,31 

MEDIE ANNUALI 164,50 164,38 164,40 164,39 164,39 164,39 164,37 164,38 164,37 164,38 164,39 

ESCURS. ANNUALI 0,30 0,28 0,29 0,29 0,25 0,34 0,25 0,25 0,35 0,19  
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MEDIE mensili - NIBBIA - (m s.l.m.) 

164,30
164,32

164,46

164,50

164,34

164,31

164,37

164,46

164,51

164,46

164,41

164,29

164,15

164,20

164,25

164,30

164,35

164,40

164,45

164,50

164,55

Gennaio Marzo Maggio Luglio Settembre Novembre
!

MEDIE annue - NIBBIA - (m s.l.m.) 

164,50

164,38
164,39

164,37

164,40
164,39 164,39 164,38

164,37
164,38

164,30

164,35

164,40

164,45

164,50

164,55

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
!

ESCURSIONI medie annue - NIBBIA 

0,30
0,28

0,29 0,29

0,25

0,34

0,25 0,25

0,35

0,19

0,15

0,20

0,25

0,30

0,35

0,40

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
!

!
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STAZIONE PIEZOMETRICA DI NIBBIA - soggiacenze massime e minime
(Periodo 1997 - 2006)

!

1IR!WIOR!MSJKI!LMJSMOR!MR!LZRNUL!U]L!PI!MSTTRIULNQI!NLPPI!QSNI!WR!,R[[RI!KRMYPOI!JRa!KRWSOOI!L!JIKR!

I! URKUI! 8! V! WI! J(U(H! USN! LMUYKMRSNR! VSWLMOL! NLP! JLKRSWS! WR! KR^LKRVLNOS! AIPUYNL! WLURNL! WR!

ULNORVLOKRB! L! USN! YN! JRUUS! WR! KRMIPROI! USPPSUIOS! NLP! JLKRSWS!VITTRS`MLOOLV[KL! L!VIMMRVS! IW!

VLWRL!INNYL!MSJKI!KRJSKOIOS(!

/I! WR^^SKVRO\! WLR! ZIPSKR! WLPPI! ^IPWI! WLP! JRLQSVLOKS! WR! ,R[[RI! KRMJLOOS! I! cYLPPR! VRMYKIOR! NLP!

JRLQSVLOKS!MROS!RN!IKLI!IWRIULNOL!JYk!LMMLKL!RNOLKJKLOIOIH!RN!OLKVRNR!RWKSTLSPSTRURH!RN!KLPIQRSNL!

SMOROYRMUL!

MSMOINQRIPVLNOL!YN!LPLVLNOS!WKLNINOL!PSUIPL!WLPPI!^IPWI!MSOOLKKINLIH!USVL![LN!RPPYMOKIOS!NLPPI!

UIKOSTKI^RI! WR! "4'! JKSJSMOI! RN! JKLULWLNQIH! NLPPI! cYIPL! MR! SMMLKZINS! IMMR! WR! WKLNITTRS!

YI! A'TSTNIH! 'K[STNI! LH! RN!

VSWS! VLNS! IUULNOYIOS! L! JLKMRMOLNOLH! 4LKWSJJRSB(! $ZLNOYIPR! RNZLKMRSNR! WLP! KIJJSKOS! WR!

IPRVLNOIQRSNL! ^IPWIiOSKKLNOL! JSMMSNS! OYOOIZRI! LMJPRUIKMR! NLP! USKMS! WR! LZLNOR! WR! JRLNI!

L!YN! UIKIOOLKL! OLVJSKINLIVLNOL!

!

!"#"$$%#&* &,#(/%(-(/&0&* ,%-*

$%##&$(#&(*0(37#%@(*$#"*T(5"#"*"*(5%@$*%,*&-*]&>3%*U&0&)(*",*%@$*0()*7"#$&0(-"#%*#&6%#&3%)$(*"--"*

6"@0&"* ,%&* 6()$")&-&
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&-*U(##%)$%*E/(/)"*0B%*0(@$&$>&@0%*&-* -&3&$%*

(00&,%)$"-%2*,#%)"*-"*6"-,"*"*@>,*,&*T(5"#"*3%)$#%*"*)(#,*,%-*0"7(->(/(*-"*"-&3%)$"G*A>%@$"*

&)0"@@"$(*0B%*"*@>, !

+P! MROS! RN! LMIVL! MR!

USKKRMJSNWLNQI! WLP! UIV[RS! OKI! MRMOLVI! WKLNINOL! L! MRMOLVI! IPRVLNOINOLH! UIKIOOLKRQQIOS! WI!

N !

+N! KR^LKRVLNOS!IR!WIOR! USNOLNYOR!NLP!"4'!9;8>! AIPP(!)@!&OIOS!cYINOROIORZS!L! OKLNW!JRLQSVLOKRUR!

WLPPI! ^IPWI! MYJLK^RURIPL!WLPPI!JRINYKI!JRLVSNOLMLBH! MR! KRJSKOINS! R! TKI^RUR! KLPIORZR!IP!JRLQSVLOKS!

KLTRSNIPL!WR!&IN!"RLOKS!%SMLQQS!"++))H! !

!

+P!OKLNW!JRLQSVLOKRUS!KRMYPOI!RN!PLTTLKI!WRVRNYQRSNL!NLTPR!YPORVR!8;!INNR!IW!LUULQRSNL!WLP!JRUUS!

WR! KRMIPROI! IZZLNYOS! NLP! 9;8;H! USN!VLWRI!VLNMRPL! WR! URKUI! 8(:!V! MYJLKRSKL! KRMJLOOS! IPPL! IPOKL!

INNYIPRO\(!



Secondo Accesso Ambito T12 Agognate 

 

RELAZIONE GEOLOGICA, GEOTECNICA E SISMICA 25 

!

!

1IR! WIOR! WLP!EL[TRM! WR! 'KJI! "RLVSNOL!%SNROSKITTRS! WLPPI! cYIPRO\! WLPPL! IUcYL! MYJLK^RURIPR! RN!

"RLVSNOL!X!JSMMR[RPL!IUULWLKL!IPPL!VRMYKIQRSNR!WR!WLOOITPRS!WLP!JRLQSVLOKS(!

/I! VLWRI! WLR! ZIPSKR! WR! MSTTRIULNQI! KLTRMOKIOR! NLP! JLKRSWS! ;8(;8(9;89! IP! )8(89(9;8C! X!

KIJJKLMLNOIOI!NLP!TKI^RUS!MLTYLNOL!L!KRMYPOI!JIKR!I!9(8!V!USN!VRNRVS!WR!8(:G!V!L!VIMMRVS!WR!

9(:G(!
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!

NS!IMMYVLKL! R!

ZIPSKR! WR! MSTTRIULNQI!VLWRI!WLP!JRLQSVLOKS!WR! &IN!"RLOKS!%SMLQQSH! USKKRMJSNWLNOR! JLK! RP! MROS!

IPPL!MLTYLNOR!cYSOL!VLWRL!MYP!PRZLPPS!WLP!VIKL!AKR^LKLNWSMR!IP!KRPRLZS!OSJSTKI^RUS!^SKNROSB_!

 8:7(7!V!RN!JKSMMRVRO\!WLP!-INIPL!-IZSYKe!

 8:7(C! V! RN! USKKRMJSNWLNQI! WLPPI! NYSZI! KSOSNWI! WR! RNOLKMLQRSNL! USN! RP! UIMLPPS! '=! WR!

'TSTNIOLe!

 !

JIMMITTRS!I!PRZLPPS!WLPPI!PRNLI!@RLPPI`,SZIKIB(!

-SNMRWLKINWS! PL! LMUYKMRSNR! KLTRMOKIOL! NLP! JRLQSVLOKS! KLTRSNIPL! WR! USNOKSPPSH! MR! WSZK\! OLNLKL!

USNOS!W `C;!UV!USN!JSMMR[RPR!LMOKLVR!WR!SPOKL!8!V(!

 

568 *2(+2!/(+0!+&.-$+.%&%&)-#%..-&/%-.-/!$-&

'R! ^RNR! WLPPI! UIKIOOLKRQQIQRSNL! TLSPSTRUI! L! TLSOLUNRUI! WLP! MSOOSMYSPSH! MR! ^I! KR^LKRVLNOS! IW! YN!

MSNWITTRS! I! UIKSOITTRS! USNORNYS! USN! JKSZL! &"4! RN! ^SKS! L! MYUULMMRZI! JSMI! WR! JRLQSVLOKSH!

L^^LOOYIOS!NLP!9;88!NLP!@SKTS!WR!'TSTNIOL(!
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!

+NSPOKL!NLP!9;89H!NLPPS!MOLMMS!MROSH!X!MOIOS!KLIPRQQIOS!YN!NYSZS!JRLQSVLOKS!WR!USNOKSPPS!MJRNOS!

MRNS! I! );! V! WR! JKS^SNWRO\H! WI! UYR! X! MOIOS! JSMMR[RPL! WLWYKKL! PI! MLTYLNOL! MLcYLNQI!

PROSMOKIORTKI^RUI_!

 WI!;(;;!I!:!V_!MI[[RI!IKTRPPSMI!WL[SPVLNOL!T]RIRSMI!TRIPPIMOKIe!

 WI!:(;;!I!8:(;;!V_!T]RIRI!MI[[RSMI!TRIPPIMOKIe!

 WI!8:(;;!I!8>(;;!V_!T]RIRI!L!MI[[RI!TRIPPIMOKIe!
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 WI!8>(;;!I!9=(;;!V_!T]RIRI!MI[[RSMI!TRIPPIMOKIe!

 WI!9=(;;!I!9C(;;!V_!T]RIRI!USN!MI[[RI!IKTRPPSMI!TRIPPIMOKI(!

!

JKSTLOOIQRSNL! WLPPI! 4'*! A2RIOLNTRNLLKRNTH! USVV(! '9;8i8)i-i29i#@i"#@:;;i;;)'! L! USVV(!

'9;8i8)i*i29i#@i@&;7;li;;8'B!]I! USNMLNOROS! INU]L!WR!SMMLKZIKL! PL! MLcYLNQL! MOKIORTKI^RU]L!

WR!IPUYNR!MSNWITTR!USNWSOOR!NLPPI!QSNI!WLP!UIMLPPS!IYOSMOKIWIPL!'=(!!

+N! JIKORUSPIKL! MR! KRJSKOINS! PL! MOKIORTKI^RL! WLR! MSNWITTR! &,C7H! KLIPRQQIOS! JKLMMS! -IMI! @ITNYWI!

ZRURNS!IPPI!KSOSNWI!WR!,R[[RIH!L!&8:9

WLR!PIT]LOOR!2+"&(!

!

&

&

&

&

&

&

&

&

&,C7!

&8:9!
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"LKOINOSH! RN! OLKVRNR! MOKIORTKI^RUR! TLNLKIPRH! RP!

UIKIOOLKRQQIOS! WI! YNI! MYUULMMRSNL! ARNWITIOI! WRKLOOIVLNOL! JLK! URKUI! );! VLOKRB! USMOROYROI! RN!

JKLZIPLNQI!WI!T]RIRL!MI[[RSML!USN!YNI!USJLKOYKI!WR!URKUI!=`:!V!WR!MI[[RL!L!T]RIRL!L!WR!MI[[RL!

PRVSML!IPPI!MSVVRO\(!/I!MLcYLNQI!MOKIORTKI^RUI!USMm! RPPYMOKIOI!WL^RNRMUL!YNI!MYUULMMRSNL!WR!ORJS!

6&)&)/F>7a"#,H!PLTIOI!I!^IURLM!WLJSMRQRSNIPR!WR!ORJS!^PYZRIPLi^PYZRSTPIURIPLH!WR![IKKI!LiS!WR!UINIPL!

RN!JKS^SNWRO\!JIMMINOR!I!JRINI!LMSNWI[RPL!IPPI!MSVVRO\(!

/I![IML!WLPPI!MYUULMMRSNL!MOKIORTKI^RUIH!SPOKL! R!9:!V!WR!JKS^SNWRO\!URKUIH!X!USMOROYROI!WI!MI[[RL!

^RNR! IWWLNMIOLH! PRVSMLH! IOOKR[YR[RPR! I! MLWRVLNOIQRSNL! ^PYZRIPLi^PYZRSTPIURIPL! WLP! "PLRMOSULNL!

VLWRS(!

-SN! R! WIOR! WLPPL!JKSZL!JLNLOKSVLOKRU]L!L^^LOOYIOL!NLP! MROS!WR! RNOLKLMML! X! MOIOI!LPI[SKIOI!YNI!

USKKLPIQRSNL!MOKIORTKI^RUI!U]L!LZRWLNQRI!YNI!MLcYLNQI!PSUIPL!KRUSNWYUR[RPL!I!OLKKLNR!TKINYPIKR!WR!

IV[RLNOL!^PYZRIPL!L!MYWWRZRMR[RPL!RN!OKL!YNRO\!PROSMOKIORTKI^RU]L!APROSOLUNRU]LB!JKRNURJIPR_!

 YNRO\!MI[[RSMS!T]RIRSMI!MURSPOI! !KIJJKLMLNOI!PI!USJLKOYKI!MSVVROIPLH!IP!NLOOS!WLR!WLJSMROR!

WR!KRJSKOS!MYJLK^RURIPRH!WLPPI!MYUULMMRSNL!MOKIORTKI^RUI!PSUIPLe!

 YNRO\!MI[[RSMS`T]RIRSMI!VLWRIVLNOL!IWWLNMIOI! !YNRO\!RNOLKVLWRIe!

 6NRO\! MI[[RSMI!L!T]RIRSMS`URSOOSPSMI!IWWLNMIOI! ! KIJJKLMLNOI! PI!JSKQRSNL! RN^LKRSKL!WLPPI!

MYUULMMRSNL!MOKIORTKI^RUI(!

!

!

!

!

!

!

!

!

!

!

!
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7 !"34+#(+)%"2-&*!*)!$-&

+P! OLKKROSKRS! USVYNIPL! WR! ,SZIKI! NLP! UIOIPSTS! JIKIVLOKRUS!-"4+;=! WLTPR! LZLNOR! MRMVRUR! MOSKRUR!

JKLMLNOI!PI!MLTYLNOL!MLKRL!USMm!KIJJKLMLNOIOI!RN!SKWRNL!UKSNSPSTRUS_!

intensità 
del sito 

Data 
(g.m.anno) 

ora Denominazione del sisma 
(area epicentrale) 

Intensità 
max 

Magnitudo 
momento 

5-6 09.12.1755 13:30 vallese 8 5,90 
3 22.10.1796 04:00 Emilia orientale 7 5,63 

3-4 29.12.1854 01:45 Liguria occidentale 7-8 5,77 
4-5 25.07.1855 12:00 Vallese 8-9 5,81 
3 26.02.1885 20:48 Scandiano 6 5,22 

5-6 23.02.1887 05:21 Liguria occidentale 10 6,29 
4 07.06.1891 01:06  9 5,71 
5 30.10.1901 14:29 Salò 8 5,67 

4-5 29.04.1905 01:46 Alta Savoia 7-8 5,79 
F 07.12.1913 01:28 Novi Ligure 5 4,72 
F 26.10.1914 03:45 Tavernette 7 5,36 
3 20.04.1929 01:09 bolognese 8 5,55 
2 17.02.1947 00:12 Alpi occidentali 5-6 4,90 
3 15.05.1951 22:54 lodigiano 6 5,24 
4 25.10.1972 21:56 Passo Cisa 5 4,95 

3-4 09.11.1983 16:29 parmense 7 5,10 
 

 

 

+P! cYIWKS! WLPPL! QSNL! MRMVSTLNLORU]LH! OKIOOS! WIP! MROS! WLP! 0KYJJS! ,IQRSNIPL! JLK! PI! 1R^LMI! WLR!

OLKKLVSORH! X! KIJJKLMLNOIOS! NLPPI! MLTYLNOL! UIKOI_! PI! QSNI! RN! LMIVL! MR! USPPSUI! NLPPI! QSNI!

[IUdTKSYNWH!USN!%M!n!:(;!AVITNROYWS!UIPUSPIOI!MYPPL!SNWL!MYJLK^RURIPRB(!
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PR!LZLNOYIPR!LJRMSWR!MRMVRUR!U]L!JSMMSNS!IZLK!

,IQRSNIPL!0LS^RMRUI!L!*YPUINSPSTRI!A1@%+8:B!JLK!PI!PSUIPRO\!WR!,SZIKI(!!

 



Secondo Accesso Ambito T12 Agognate 

 

RELAZIONE GEOLOGICA, GEOTECNICA E SISMICA 34 

8 !"#+/!"!&/%-/"-*2!$;%&

,LPP IV[ROS! WR! JKLULWLNOR! RNWITRNR! TLSPSTRU]L! USNWSOOL! NLPP IKLI! MSNS! MOIOL! LMLTYROL! WLPPL!

OKRNULL! USN! LMUIZIOSKL! JLK! PI! ZLKR^RUI! WRKLOOI! WLR! OLKKLNR! JRa! MYJLK^RURIPRH! WLPPL! JKSZL!

JLNLOKSVLOKRU]L!WRNIVRU]L!JLK!KRUIZIKL!R!JIKIVLOKR!TLSOLUNRUR!LMMLNQRIPRH!LW!YNI!JKSZI!%'&E!

JLK!ZIPYOIKL!R!JIKIVLOKR!MRMVRUR!

!

<67 '(-,%&'%"%2(-)%2(!$;%&#!"+)!$;%&

N^RMMRSNL! IZZRLNL! JLK! [IOOROYKIH! USN! PL! MOLMML! VSWIPRO\! WLPPL! JKSZL! &"4H! U]L!

USMOROYRMUSNS! PS! MOINWIKW! WR! KR^LKRVLNOS! JLK! PL! JKSZL! JLNLOKSVLOKRU]L(! &R! USNOINS! R! USPJR!

NLULMMIKR!JLK!PI!JLNLOKIQRSNL!WR!URIMUYN!OKIOOS!WR!PYNT]LQQI!MOI[RPROIe!PI!KLMRMOLNQI!WLP!OLKKLNS!X!

^YNQRSNL!RNZLKMI!WLPPI!JLNLOKIQRSNL!JLK!URIMUYN!USPJS!LH!WRKLOOIH!WLP!NYVLKS!WR!USPJR!A,1"B!JLK!

YNI!WIOI!JLNLOKIQRSNL(!

VSOSKRQQIOS!L!URNTSPIOSH!USN!PL!MLTYLNOR!UIKIOOLKRMORU]L!OLUNRU]L_!

 WRIVLOKS!WLPPI!JYNOI!o!:8!VV!

 INTSPS!WLPPI!JYNOI!o!G;p!

 IKLI!WLPPI![IML!WLPPI!JYNOI!USNRUI!o!9;H=)!UV9!

 WRIVLOKS!WLPPL!IMOL!o!)9!VV!

 PYNT]LQQI!WLPPL!IMOL!o!8;;!UV!

 JLMS!WLPPL!IMOL!o!C!dT!

 JLMS!WLP!VITPRS!o!7)H:!dT!

 IPOLQQI!WR!UIWYOI!o!C:;!VV!

 JLNLOKIQRSNL!WR!KR^LKRVLNOS!o!9;;!VV!

!

JLNLOKSVLOKRU]L! WRNIVRU]L! JSMMSNS! LMMLKL! JKLMLNOIOR! ALiS! JIKITSNIORB! USVL! ZIPSKR! WR!

KLMRMOLNQI!KW!MLUSNWS!PI!MLTYLNOL!^SKVYPI_!

! ! ! ! ! eA
HgMrd
!

 ! !

 !L!X!PI!JLNLOKIQRSNL!VLWRI!JLK!USPJS(!
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Prof. N Nspt Ce CR N60 peso 
terreno 

tensione 
totale 

pressione 
neutra 

tensione vert. 
Eff. 

CN 
adottato N1(60) 

m N 1.48 1.1   t/mc t/mq t/mq kg/cmq CN  

0.2 3 4 5 0.75 4 1.54 0.31   0.031 1.48 5 
0.4 4 6 6 0.75 5 1.59 0.63   0.063 1.45 7 
0.6 6 9 10 0.75 7 1.69 0.96   0.096 1.43 10 
0.8 4 6 6 0.75 5 1.59 1.28   0.128 1.41 7 
1.0 3 4 5 0.75 4 1.54 1.59   0.159 1.39 5 
1.2 2 3 3 0.75 2 1.48 1.89   0.189 1.37 3 
1.4 2 3 3 0.75 2 1.48 2.18   0.218 1.35 3 
1.6 1 1 2 0.75 1 1.43 2.47   0.247 1.34 2 
1.8 2 3 3 0.75 2 1.48 2.77   0.277 1.32 3 
2.0 2 3 3 0.75 2 1.48 3.06 0.0 0.306 1.30 3 
2.2 2 3 3 0.75 2 1.48 3.36 0.2 0.316 1.30 3 
2.4 1 1 2 0.75 1 1.43 3.64 0.4 0.324 1.29 2 
2.6 2 3 3 0.75 2 1.48 3.94 0.6 0.334 1.29 3 
2.8 2 3 3 0.75 2 1.48 4.24 0.8 0.344 1.28 3 
3.0 3 4 5 0.75 4 1.54 4.55 1.0 0.355 1.27 5 
3.2 4 6 6 0.75 5 1.59 4.86 1.2 0.366 1.27 6 
3.4 10 15 16 0.75 12 1.85 5.23 1.4 0.383 1.26 15 
3.6 12 18 19 0.75 15 1.92 5.62 1.6 0.402 1.25 18 
3.8 11 16 18 0.75 13 1.88 5.99 1.8 0.419 1.24 17 
4.0 10 15 16 0.75 12 1.85 6.36 2.0 0.436 1.23 15 
4.2 13 19 21 0.85 18 1.99 6.76 2.2 0.456 1.22 22 
4.4 10 15 16 0.85 14 1.90 7.14 2.4 0.474 1.21 17 
4.6 12 18 19 0.85 17 1.96 7.53 2.6 0.493 1.20 20 
4.8 14 21 23 0.85 19 2.02 7.94 2.8 0.514 1.19 23 
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5.0 10 15 16 0.85 14 1.90 8.32 3.0 0.532 1.18 16 
5.2 10 15 16 0.85 14 1.90 8.70 3.2 0.550 1.18 16 
5.4 15 22 24 0.85 21 2.04 9.11 3.4 0.571 1.17 24 
5.6 13 19 21 0.85 18 1.99 9.50 3.6 0.590 1.16 21 
5.8 12 18 19 0.85 17 1.96 9.90 3.8 0.610 1.15 19 
6.0 10 15 16 0.85 14 1.90 10.28 4.0 0.628 1.14 16 
6.2 13 19 21 0.95 20 2.03 10.68 4.2 0.648 1.13 23 
6.4 14 21 23 0.95 22 2.06 11.09 4.4 0.669 1.12 24 
6.6 13 19 21 0.95 20 2.03 11.50 4.6 0.690 1.12 22 
6.8 16 24 26 0.95 25 2.10 11.92 4.8 0.712 1.11 27 
7 14 21 23 0.95 22 2.06 12.33 5.0 0.733 1.10 24 

7.2 14 21 23 0.95 22 2.06 12.74 5.2 0.754 1.09 24 
7.4 13 19 21 0.95 20 2.03 13.15 5.4 0.775 1.08 22 
7.6 13 19 21 0.95 20 2.03 13.56 5.6 0.796 1.07 22 
7.8 14 21 23 0.95 22 2.06 13.97 5.8 0.817 1.07 23 
8.0 18 27 29 0.95 28 2.13 14.40 6.0 0.840 1.06 29 
8.2 18 27 29 0.95 28 2.13 14.82 6.2 0.862 1.05 29 
8.4 20 30 32 0.95 31 2.16 15.25 6.4 0.885 1.04 32 
8.6 18 27 29 0.95 28 2.13 15.68 6.6 0.908 1.03 29 
8.8 19 28 31 0.95 29 2.15 16.11 6.8 0.931 1.02 30 
9.0 18 27 29 0.95 28 2.13 16.54 7.0 0.954 1.02 28 
9.2 18 27 29 0.95 28 2.13 16.97 7.2 0.977 1.01 28 
9.4 17 25 28 0.95 26 2.12 17.39 7.4 0.999 1.00 26 
9.6 19 28 31 0.95 29 2.15 17.82 7.6 1.022 0.99 29 
9.8 18 27 29 0.95 28 2.13 18.25 7.8 1.045 0.99 27 

10.0 17 25 28 0.95 26 2.12 18.67 8.0 1.067 0.98 26 
10.2 20 30 32 1 32 2.17 19.10 8.2 1.090 0.97 32 
10.4 18 27 29 1 29 2.15 19.53 8.4 1.113 0.96 28 
10.6 15 22 24 1 24 2.10 19.95 8.6 1.135 0.96 23 
10.8 25 37 41 1 41 2.19 20.39 8.8 1.159 0.95 39 
11.0 17 25 28 1 28 2.13 20.82 9.0 1.182 0.94 26 
11.2 20 30 32 1 32 2.17 21.25 9.2 1.205 0.94 30 
11.4 19 28 31 1 31 2.16 21.68 9.4 1.228 0.93 29 
11.6 19 28 31 1 31 2.16 22.12 9.6 1.252 0.92 28 
11.8 20 30 32 1 32 2.17 22.55 9.8 1.275 0.92 30 
12.0 22 32 36 1 36 2.18 22.99 10.0 1.299 0.91 32 
12.2 18 27 29 1 29 2.15 23.42 10.2 1.322 0.90 26 
12.4 19 28 31 1 31 2.16 23.85 10.4 1.345 0.90 28 
12.6 16 24 26 1 26 2.12 24.27 10.6 1.367 0.89 23 
12.8 19 28 31 1 31 2.16 24.70 10.8 1.390 0.88 27 
13.0 20 30 32 1 32 2.17 25.14 11.0 1.414 0.88 29 
13.2 20 30 32 1 32 2.17 25.57 11.2 1.437 0.87 28 
13.4 R     1             100 
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''#&8!cYSOI!8:>(7>!V!MPV!`!!5YSOI!^IPWI!`8(7!Ve!#!o!KR^RYOS!MOKYVLNOIPL!RNWRUIOS!USNZLNQRSNIPVLNOL!USN!

8;;!USPJR!

Prof. N Nspt Ce CR N60 peso 
terreno 

tensione 
totale 

pressione 
neutra 

tensione vert. 
Eff. 

CN 
adottato N1(60) 

m N 1.48 1.1   t/mc t/mq t/mq kg/cmq CN  

0.2 2 3 3 0.75 2 1.48 0.30   0.030 1.48 4 
0.4 5 7 8 0.75 6 1.64 0.63   0.063 1.45 9 
0.6 4 6 6 0.75 5 1.59 0.94   0.094 1.43 7 
0.8 4 6 6 0.75 5 1.59 1.26   0.126 1.41 7 
1.0 3 4 5 0.75 4 1.54 1.57   0.157 1.39 5 
1.2 2 3 3 0.75 2 1.48 1.87   0.187 1.37 3 
1.4 2 3 3 0.75 2 1.48 2.16   0.216 1.35 3 
1.6 1 1 2 0.75 1 1.43 2.45 0.0 0.245 1.34 2 
1.8 2 3 3 0.75 2 1.48 2.75 0.2 0.255 1.33 3 
2.0 2 3 3 0.75 2 1.48 3.04 0.4 0.264 1.32 3 
2.2 1 1 2 0.75 1 1.43 3.33 0.6 0.273 1.32 2 
2.4 2 3 3 0.75 2 1.48 3.62 0.8 0.282 1.31 3 
2.6 3 4 5 0.75 4 1.54 3.93 1.0 0.293 1.31 5 
2.8 3 4 5 0.75 4 1.54 4.24 1.2 0.304 1.30 5 
3.0 2 3 3 0.75 2 1.48 4.54 1.4 0.314 1.30 3 
3.2 3 4 5 0.75 4 1.54 4.84 1.6 0.324 1.29 5 
3.4 8 12 13 0.75 10 1.77 5.20 1.8 0.340 1.28 12 
3.6 6 9 10 0.75 7 1.69 5.54 2.0 0.354 1.27 9 
3.8 6 9 10 0.75 7 1.69 5.88 2.2 0.368 1.27 9 
4.0 8 12 13 0.75 10 1.77 6.23 2.4 0.383 1.26 12 
4.2 3 4 5 0.85 4 1.56 6.54 2.6 0.394 1.25 5 
4.4 10 15 16 0.85 14 1.90 6.92 2.8 0.412 1.24 17 
4.6 10 15 16 0.85 14 1.90 7.30 3.0 0.430 1.23 17 
4.8 8 12 13 0.85 11 1.82 7.66 3.2 0.446 1.23 14 
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5.0 9 13 15 0.85 12 1.86 8.04 3.4 0.464 1.22 15 
5.2 10 15 16 0.85 14 1.90 8.41 3.6 0.481 1.21 17 
5.4 10 15 16 0.85 14 1.90 8.79 3.8 0.499 1.20 17 
5.6 9 13 15 0.85 12 1.86 9.16 4.0 0.516 1.19 15 
5.8 9 13 15 0.85 12 1.86 9.54 4.2 0.534 1.18 15 
6.0 10 15 16 0.85 14 1.90 9.92 4.4 0.552 1.18 16 
6.2 10 15 16 0.95 15 1.94 10.30 4.6 0.570 1.17 18 
6.4 12 18 19 0.95 19 2.00 10.70 4.8 0.590 1.16 21 
6.6 11 16 18 0.95 17 1.97 11.10 5.0 0.610 1.15 20 
6.8 13 19 21 0.95 20 2.03 11.50 5.2 0.630 1.14 23 
7 13 19 21 0.95 20 2.03 11.91 5.4 0.651 1.13 23 

7.2 14 21 23 0.95 22 2.06 12.32 5.6 0.672 1.12 24 
7.4 14 21 23 0.95 22 2.06 12.73 5.8 0.693 1.11 24 
7.6 13 19 21 0.95 20 2.03 13.14 6.0 0.714 1.11 22 
7.8 13 19 21 0.95 20 2.03 13.55 6.2 0.735 1.10 22 
8.0 13 19 21 0.95 20 2.03 13.95 6.4 0.755 1.09 22 
8.2 14 21 23 0.95 22 2.06 14.37 6.6 0.777 1.08 23 
8.4 14 21 23 0.95 22 2.06 14.78 6.8 0.798 1.07 23 
8.6 18 27 29 0.95 28 2.13 15.20 7.0 0.820 1.06 30 
8.8 19 28 31 0.95 29 2.15 15.63 7.2 0.843 1.06 31 
9.0 13 19 21 0.95 20 2.03 16.04 7.4 0.864 1.05 21 
9.2 18 27 29 0.95 28 2.13 16.47 7.6 0.887 1.04 29 
9.4 18 27 29 0.95 28 2.13 16.89 7.8 0.909 1.03 29 
9.6 18 27 29 0.95 28 2.13 17.32 8.0 0.932 1.02 28 
9.8 18 27 29 0.95 28 2.13 17.75 8.2 0.955 1.02 28 

10.0 17 25 28 0.95 26 2.12 18.17 8.4 0.977 1.01 26 
10.2 20 30 32 1 32 2.17 18.61 8.6 1.001 1.00 32 
10.4 18 27 29 1 29 2.15 19.04 8.8 1.024 0.99 29 
10.6 15 22 24 1 24 2.10 19.45 9.0 1.045 0.99 24 
10.8 25 37 41 1 41 2.19 19.89 9.2 1.069 0.98 40 
11.0 17 25 28 1 28 2.13 20.32 9.4 1.092 0.97 27 
11.2 22 32 36 1 36 2.18 20.76 9.6 1.116 0.96 34 
11.4 19 28 31 1 31 2.16 21.19 9.8 1.139 0.96 29 
11.6 19 28 31 1 31 2.16 21.62 10.0 1.162 0.95 29 
11.8 22 32 36 1 36 2.18 22.06 10.2 1.186 0.94 34 
12.0 18 27 29 1 29 2.15 22.49 10.4 1.209 0.93 27 
12.2 19 28 31 1 31 2.16 22.92 10.6 1.232 0.93 29 
12.4 19 28 31 1 31 2.16 23.35 10.8 1.255 0.92 28 
12.6 16 24 26 1 26 2.12 23.77 11.0 1.277 0.92 24 
12.8 19 28 31 1 31 2.16 24.21 11.2 1.301 0.91 28 
13.0 20 30 32 1 32 2.17 24.64 11.4 1.324 0.90 29 
13.2 20 30 32 1 32 2.17 25.07 11.6 1.347 0.90 29 
13.4 17 25 28 1 28 2.13 25.50 11.8 1.370 0.89 25 
13.6 R     1             100 
!

&OKIOS!

N(!

+NOLKJKLOIQRSNL!PROSPSTRUI!! "KS^(!V! "RST& !!

OiV)!

!MIO(!

OiV)!

1#!r! !

1L%LPPS!

!

ESP^^!
$9:!dTiUV9! %!dTiUV9!

8!
&I[[RI!USN!T]RIRI!L!URSOOSPR!

&URSPOI!JIKQ(!KRVINLTTRIOI!
;(;`)(9! @& 8(:! 8(>! 97! 9=(8! 9>(=! 9=(>! :8(G!

9! &I[[RI!USN!T]RIRI!JSUS!

IWWLNMIOI!

)(9`=(9! 7C& 8(C! 8(G! =;! 9C()! );(;!
7;(>! 88>(;!

)! &I[[RI!T]RIRSMI! =(9`7(9! 75& 8(G! 9(;! :9! 9G()! )8(>! 8;:(7! 8C7(G!

=! &I[[RI!USN!T]RIRI!L!URSOOSPR! 7(9`>(=! 88& 9(;! 9(8! 78! );(:! ))(7! 87;(C! 9=G()!

:! &I[[RI!L!T]RIRI!USN!URSOOSPR! >(=`8)(7! 8Q& 9(8! 9(9! 7G! )8()! ):()! 9)7(9! )>G(7!

!



Secondo Accesso Ambito T12 Agognate 

 

RELAZIONE GEOLOGICA, GEOTECNICA E SISMICA 44 

&OKIOS!

N(!
+NOLKJKLOIQRSNL!PROSPSTRUI! "KS^(!V!

*M!.O]I!

0SOS!

m/s 

0;!%JI!

Wroth 
0;!%"I

"KS^(!V!

%'&E!

*M!

%'&E!

ViM!

0;!

%'&E!

%"I

!
w 

kg/cm3 
F]s!

FTiUV)!

8!
&I[[RI!USN!T]RIRI!L!URSOOSPR!

MURSPOI!JIKQ(!KRVINLTTRIOI!
;(;`)(9! 89;! ))(C! 98(>! ;(;`)(;! 8@:& G;(>! ;()=! ;(=7! ;(7!

9! &I[[RI!USN!T]RIRI!JSUS!

IWWLNMIOI!

)(9`=(9!
8G9!

79(8! 79(:! `! J& `! ;())! 8(87! 9(7=!

)! &I[[RI!T]RIRSMI! =(9`7(9! 9>C! G;()! 8:=(C! )(;`7(;! ?7C& 8>;(7! ;()9! 89(=9! =(C:!

=! &I[[RI!USN!T]RIRI!L!URSOOSPR! 7(9`>(=! )9C! 89;(8! 98C(:! 7(;`8;! @?C& )C:(G! ;()8! 8=(97! 7(G7!

:! &I[[RI!L!T]RIRI!USN!URSOOSPR! >(=`8)(7! )>=! 8:7(8! )8:(7! 8;`8=! :9C& 7G7(7! ;()! 87(;=! 88(>>!

)*+&,#",-"#.-&/%0&/#"1&21#34&546&3&
!

!

!

!

!

!

!

!

!

!



Secondo Accesso Ambito T12 Agognate 

 

RELAZIONE GEOLOGICA, GEOTECNICA E SISMICA 45 

'P&?&&cYSOI!8:>(>7!V!MPV!

;(;`;(>!V_!MI[[RI!TKSMMSPINI!TRIPPIMOKI!L!T]RIRI!USN!URSOOSPR!

;(>`;(>:!V_!MI[[RI!^RNL!USN!PRVS!TKRTRS!MUYKS!

;(>:`8()!V_!MI[[RI!TKSMMSPINI!T]RIRSMI!TRIPPIMOKI!

8();`!8(:;!V_!MI[[RI!USN!T]RIRI!TRIPPIMOKI!

8(:`8(>;!V_!MI[[RI!L!T]RIRI!VLWRI!L!^RNL!TKRTRI!YVRWI!

!

!

''#&?!cYSOI!8:>(>7!V!MPVe!cYSOI!^IPWI!`9(;;!V!

Prof. N Nspt Ce CR N60 peso 
terreno 

tensione 
totale 

pressione 
neutra 

tensione vert. 
Eff. 

CN 
adottato N1(60) 

m N 1.48 1.1   t/mc t/mq t/mq kg/cmq CN  

0.2 10 15 16 0.75 12 1.85 0.37   0.037 1.47 18 
0.4 9 13 15 0.75 11 1.81 0.73   0.073 1.45 16 
0.6 6 9 10 0.75 7 1.69 1.07   0.107 1.42 10 
0.8 4 6 6 0.75 5 1.59 1.39   0.139 1.40 7 
1.0 3 4 5 0.75 4 1.54 1.70   0.170 1.38 5 
1.2 2 3 3 0.75 2 1.48 1.99   0.199 1.36 3 
1.4 2 3 3 0.75 2 1.48 2.29   0.229 1.35 3 
1.6 2 3 3 0.75 2 1.48 2.59   0.259 1.33 3 
1.8 1 1 2 0.75 1 1.43 2.87   0.287 1.31 2 
2.0 2 3 3 0.75 2 1.48 3.17 0.0 0.317 1.29 3 
2.2 3 4 5 0.75 4 1.54 3.48 0.2 0.328 1.29 5 
2.4 3 4 5 0.75 4 1.54 3.79 0.4 0.339 1.28 5 
2.6 2 3 3 0.75 2 1.48 4.08 0.6 0.348 1.28 3 
2.8 3 4 5 0.75 4 1.54 4.39 0.8 0.359 1.27 5 
3.0 4 6 6 0.75 5 1.59 4.71 1.0 0.371 1.27 6 
3.2 7 10 11 0.75 9 1.73 5.05 1.2 0.385 1.26 11 
3.4 8 12 13 0.75 10 1.77 5.41 1.4 0.401 1.25 12 
3.6 10 15 16 0.75 12 1.85 5.78 1.6 0.418 1.24 15 
3.8 10 15 16 0.75 12 1.85 6.15 1.8 0.435 1.23 15 
4.0 13 19 21 0.75 16 1.95 6.54 2.0 0.454 1.22 19 
4.2 13 19 21 0.85 18 1.99 6.94 2.2 0.474 1.21 22 
4.4 12 18 19 0.85 17 1.96 7.33 2.4 0.493 1.20 20 
4.6 12 18 19 0.85 17 1.96 7.72 2.6 0.512 1.19 20 
4.8 16 24 26 0.85 22 2.07 8.14 2.8 0.534 1.18 26 
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5.0 10 15 16 0.85 14 1.90 8.51 3.0 0.551 1.18 16 
5.2 15 22 24 0.85 21 2.04 8.92 3.2 0.572 1.17 24 
5.4 15 22 24 0.85 21 2.04 9.33 3.4 0.593 1.16 24 
5.6 10 15 16 0.85 14 1.90 9.71 3.6 0.611 1.15 16 
5.8 13 19 21 0.85 18 1.99 10.11 3.8 0.631 1.14 20 
6.0 12 18 19 0.85 17 1.96 10.50 4.0 0.650 1.13 19 
6.2 10 15 16 0.95 15 1.94 10.89 4.2 0.669 1.12 17 
6.4 13 19 21 0.95 20 2.03 11.30 4.4 0.690 1.12 22 
6.6 13 19 21 0.95 20 2.03 11.70 4.6 0.710 1.11 22 
6.8 14 21 23 0.95 22 2.06 12.11 4.8 0.731 1.10 24 
7 14 21 23 0.95 22 2.06 12.53 5.0 0.753 1.09 24 

7.2 13 19 21 0.95 20 2.03 12.93 5.2 0.773 1.08 22 
7.4 16 24 26 0.95 25 2.10 13.35 5.4 0.795 1.07 26 
7.6 14 21 23 0.95 22 2.06 13.76 5.6 0.816 1.07 23 
7.8 13 19 21 0.95 20 2.03 14.17 5.8 0.837 1.06 21 
8.0 11 16 18 0.95 17 1.97 14.57 6.0 0.857 1.05 18 
8.2 11 16 18 0.95 17 1.97 14.96 6.2 0.876 1.04 18 
8.4 14 21 23 0.95 22 2.06 15.37 6.4 0.897 1.04 22 
8.6 14 21 23 0.95 22 2.06 15.78 6.6 0.918 1.03 22 
8.8 11 16 18 0.95 17 1.97 16.18 6.8 0.938 1.02 17 
9.0 16 24 26 0.95 25 2.10 16.60 7.0 0.960 1.01 25 
9.2 18 27 29 0.95 28 2.13 17.02 7.2 0.982 1.01 28 
9.4 19 28 31 0.95 29 2.15 17.45 7.4 1.005 1.00 29 
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Prof. N Nspt Ce CR N60 peso 
terreno 

tensione 
totale 

pressione 
neutra 

tensione vert. 
Eff. 

CN 
adottato N1(60) 

m N 1.48 1.1   t/mc t/mq t/mq kg/cmq CN  

0.2 22 32 36 0.75 27 2.13 0.43   0.043 1.47 39 
0.4 44 65 71 0.75 54 2.20 0.86   0.086 1.44 77 
0.6 36 53 58 0.75 44 2.20 1.30   0.130 1.41 62 
0.8 29 43 47 0.75 35 2.18 1.74   0.174 1.38 49 
1.0 7 10 11 0.75 9 1.73 2.09   0.209 1.36 12 
1.2 9 13 15 0.75 11 1.81 2.45   0.245 1.34 15 
1.4 4 6 6 0.75 5 1.59 2.77   0.277 1.32 6 
1.6 2 3 3 0.75 2 1.48 3.07   0.307 1.30 3 
1.8 2 3 3 0.75 2 1.48 3.36   0.336 1.28 3 
2.0 1 1 2 0.75 1 1.43 3.65   0.365 1.27 2 
2.2 2 3 3 0.75 2 1.48 3.94   0.394 1.25 3 
2.4 1 1 2 0.75 1 1.43 4.23   0.423 1.24 2 
2.6 2 3 3 0.75 2 1.48 4.53   0.453 1.22 3 
2.8 2 3 3 0.75 2 1.48 4.82   0.482 1.21 3 
3.0 3 4 5 0.75 4 1.54 5.13 0.0 0.513 1.19 4 
3.2 3 4 5 0.75 4 1.54 5.44 0.2 0.524 1.19 4 
3.4 2 3 3 0.75 2 1.48 5.74 1.4 0.434 1.23 3 
3.6 4 6 6 0.75 5 1.59 6.05 1.6 0.445 1.23 6 
3.8 6 9 10 0.75 7 1.69 6.39 1.8 0.459 1.22 9 
4.0 6 9 10 0.75 7 1.69 6.73 2.0 0.473 1.21 9 
4.2 8 12 13 0.85 11 1.82 7.09 2.2 0.489 1.21 13 
4.4 9 13 15 0.85 12 1.86 7.46 2.4 0.506 1.20 15 
4.6 10 15 16 0.85 14 1.90 7.84 2.6 0.524 1.19 16 
4.8 10 15 16 0.85 14 1.90 8.22 2.8 0.542 1.18 16 
5.0 10 15 16 0.85 14 1.90 8.60 3.0 0.560 1.17 16 
5.2 9 13 15 0.85 12 1.86 8.97 3.2 0.577 1.16 14 
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5.4 10 15 16 0.85 14 1.90 9.35 3.4 0.595 1.16 16 
5.6 8 12 13 0.85 11 1.82 9.71 3.6 0.611 1.15 13 
5.8 9 13 15 0.85 12 1.86 10.09 3.8 0.629 1.14 14 
6.0 9 13 15 0.85 12 1.86 10.46 4.0 0.646 1.13 14 
6.2 10 15 16 0.95 15 1.94 10.85 4.2 0.665 1.13 17 
6.4 12 18 19 0.95 19 2.00 11.25 4.4 0.685 1.12 21 
6.6 12 18 19 0.95 19 2.00 11.65 4.6 0.705 1.11 21 
6.8 13 19 21 0.95 20 2.03 12.05 4.8 0.725 1.10 22 
7 13 19 21 0.95 20 2.03 12.46 5.0 0.746 1.09 22 

7.2 14 21 23 0.95 22 2.06 12.87 5.2 0.767 1.08 23 
7.4 13 19 21 0.95 20 2.03 13.28 5.4 0.788 1.08 22 
7.6 13 19 21 0.95 20 2.03 13.68 5.6 0.808 1.07 21 
7.8 14 21 23 0.95 22 2.06 14.10 5.8 0.830 1.06 23 
8.0 14 21 23 0.95 22 2.06 14.51 6.0 0.851 1.05 23 
8.2 18 27 29 0.95 28 2.13 14.93 6.2 0.873 1.04 29 
8.4 16 24 26 0.95 25 2.10 15.35 6.4 0.895 1.04 26 
8.6 18 27 29 0.95 28 2.13 15.78 6.6 0.918 1.03 29 
8.8 17 25 28 0.95 26 2.12 16.21 6.8 0.941 1.02 27 
9.0 17 25 28 0.95 26 2.12 16.63 7.0 0.963 1.01 27 
9.2 18 27 29 0.95 28 2.13 17.06 7.2 0.986 1.00 28 
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!

'P&5&cYSOI!8:C()8!V!MPV&
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;(9:`8(;!V_!PRVS!MI[[RSMS!TKRTRS!MUYKS!USN!MUKLQRIOYKL!SUKI!

8(;! !8(7!V_!T]RIRI!L!MI[[RI!WL[SPVLNOL!PRVSMI!L!URSOOSPSMI!

!

!



Secondo Accesso Ambito T12 Agognate 

 

RELAZIONE GEOLOGICA, GEOTECNICA E SISMICA 52 

9 '+(+)%2(!&#%!&2%((%"!&%&)-#%..-&/%-2%$"!$-&

/L!,4-!KRU]RLWSNSH!JLK!PI!MULPOI!WLR!ZIPSKR!UIKIOOLKRMORURH!YN!JKSULWRVLNOS!RN!WYL!^IMR_!

 1,%)$&6&0"'&()%* ,%&* 7"#"3%$#&* "77#(7#&"$&* "-* 7#(/%$$(L* &)* 0"@(* ,&* 3(,%@$&* 5(->3&* 0(&)5(-$&* b*
7#%6%#&D&-%*#&0(##%#%*"-* 05*3%)$#%*0()*/#"),&*5(->3&*,&*$%##%)(*0(&)5(-$&2*7>c*%@@%#%*>$&-&''"$(*&-*
5"-(#%*,%- *

 ^"->$"'&()%* ,%&* 5"-(#&* 0"#"$$%#&@$&0&L* 5"-(#&* 7#(@@&3&* "&* 5"-(#&* 3%,&* A>"),(* )%--(* @$"$(* -&3&$%*
0()@&,%#"$(*b*0(&)5(-$(*>)*%-%5"$(*5(->3%*,&*$%##%)(2*0()*0(37%)@"'&()%*,%--%*%$%#(/%)%&$82*(*
A>"),(*-"*@$#>$$>#"*"*0()$"$$(*0()*&-*$%##%)(*b*,($"$"*,&*@>66&0&%)$%*#&/&,%''"G*5"-(#&*7#(@@&3&*"&*
3&)&3&* &)5%0%* @()(* /&>@$&6&0"$&* A>"),(* @()(* 0(&)5(-$&* 3(,%@$&* 5(->3&* ,&* $%##%)(2* 0()*
0()0%)$#"'&()%* ,%--%* ,%6(#3"'&()&* )%--%* 7(#'&()&* ,&* $%##%)(* 3%)(* #%@&@$%)$&* ,%-* 5(->3%*
@&/)&6&0"$&5(*(*&)*0"@(*,&*@$#>$$>#%*)()*@>66&0&%)$%3%)$%*#&/&,%;*

!

+P! UIPUSPS!WLR!ZIPSKR!UIKIOOLKRMORUR!X!MOIOS!L^^LOOYIOS!USN! PI!MLTYLNOL! ^SKVYPIH!ZIPRWI!USN!JSU]R!

WIOR!A:p!JLKULNORPL!WR!WRMOKR[YQRSNL!WLPPI!VLWRI!` bdB_!

 ld!ZIPSKL!VLWRS!WLP!JIKIVLOKS!TLSOLUNRUSe!

 WLZRIQRSNL!MOINWIKWe!

 N!NYVLKS!UIVJRSNRe!

 RP!USL^^RURLNOL!WR!ZIKRIQRSNLH!SOOLNYOS!WIP!KIJJSKOS!OKI!WLZRIQRSNL!MOINWIKW!L!JIKIVLOKS!VLWRSH!

X!MOIOS!ZIPYOIOS! RN![IML!IPPL! RNWRUIQRSNR!WR![R[PRSTKI^RIH!IPPI!ZIKRI[RPRO\!WLR!WIOR!LW!IP!NYVLKS!WR!

WIOR!WRMJSNR[RPRe!

 l!o!`

RN!YNI!WRMOKR[YQRSNL!0IYMMRINI(!

!

"LK!PI!MORVI!WLR!ZIPSKR!UIKIOOLKRMORUR!WLTPR!IPOKR!JIKIVLOKR!MSNS!MOIOR!YORPRQQIOR!R!ZIPSKR!VLWR(!

1R!MLTYROS!MR!KRJSKOINS!R!JIKIVLOKR!WLR!OLKKLNR_!

SPESSORE 
m STRATO Nspt 

medio t/m3 sat t/m3 
m 

De 

Mello 

m 

Wolff 
COV 'K  

DeMello 
'K  

Wolff 
Ek 25 

kg/cm2 
Mk

kg/m2 

0.6-1.2 Riporto  22 1.8 1.9 31.2 33.1 - - - - - 

2.4-3.2 Sabbia con ghiaia e 
ciottoli sciolta 4 1.5 1.7 23.7 28.3 5 22.8 27.1 23.7 51.3 

0.4-1.0 Sabbia con ghiaia 
poco addensata 10 1.7 1.9 27.5 30.1 6 25.9 28.4 63.9 122.0 

0.4-2.2 Sabbia ghiaiosa 16 1.9 2.0 29.3 31.8 6 27.9 30.2 105.7 177.0 

2.2-5.2 Sabbia con ghiaia e 
ciottoli 22 2.0 2.1 30.5 33.5 6 28.9 31.8 160.4 248.9 

0.2-5.6 Sabbia e ghiaia e 
ciottoli 29 2.1 2.2 31.3 35.2 6 29.7 33.5 229.0 378.8 

!

STRATO G0 Mpa 
Wroth G0 Mpa Otha e Goto G0 * Mpa 

Vs 
Kw 

Kg/cm3 
Kh ** 

Kg/cm3 
Riporto  - - - - -  

Sabbia con ghiaia e ciottoli sciolta 32.7 21.4 90.8 0.345 0.4 0.6 
Sabbia con ghiaia poco addensata 64.1 61.9 180.6 0.337 4.7 2.6 

Sabbia ghiaiosa 90.3 145.6 180.6 0.319 12.4 3.2 
Sabbia con ghiaia e ciottoli 119.9 216.8 375.9 0.31 14.2 6.7 
Sabbia e ghiaia e ciottoli 152.8 290.2 696.6 0.30 15.9 11.8 

de"*^@*@&@3&0"*&)*0(##&@7(),%)'"*IIeR*F*dd3%,&"*#%-"$&5"*"&*,"$&*,%--%*IIe<*%*IIeR**

n
xxk 645.1
_
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!

!

7C67 (!*4.2+2!&#%..%&+"+.!*!&)+*L&%&(%)!&

'YOSKL_!0RSZINNR!#SWRNI!

Sito: San Pietro Mosezzo 
Data: 15 gennaio 2019 

1 - Dati sperimentali 
Numero di ricevitori ........................................................................................................................... 24 
Distanza tra i sensori: ...................................................................................................................... 0m 
Numero di campioni temporali ...................................................................................................... 2000 
Passo temporale di acquisizione .................................................................................................... 1ms 

 ................................................................................................ 24 
 ............................................................................. 0ms 

 ......................................................................... 1999ms 
 

 

 
Figura 1: Tracce sperimentali 

 
2 - Risultati delle analisi 

Frequenza finale ........................................................................................................................... 70Hz 
Frequenza iniziale ........................................................................................................................... 2Hz 
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Figura 2: Curva dispersione sperimentale 

 
3 - Risultati delle analisi (tecnica passiva) 

Numero di ricevitori ........................................................................................................................... 12 
Numero di campioni temporali ........................................................................................ 3.26787e-312 
Passo temporale di acquisizione .................................................................................................... 2ms 

 ................................................................................................ 12 
 ............................................................................. 0ms 

..................................................................... 119998ms 
 

 

 
Figura 3: Tracce sperimentali 

 
4 - Curva di dispersione 

Tabella 1: Curva di dispersione 
Freq. [Hz] V. fase [m/s] V. fase min [m/s] V. fase Max [m/s] 
5.15671 688.945 633.353 744.537 
13.0386 507.666 471.41 543.922 
19.3803 403.733 369.894 437.571 
22.2794 338.472 309.468 367.477 
26.628 302.216 273.212 331.221 
34.3287 253.875 229.705 278.046 
42.0294 236.956 220.036 253.875 
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Figura 4: Curva di dispersione 

 
5 - Profilo in sito 

Numero di strati (escluso semispazio) ................................................................................................ 9 
Spaziatura ricevitori [m] ................................................................................................................ 1.5m 
Numero ricevitori ............................................................................................................................... 24 
Numero modi ...................................................................................................................................... 1 
 

Strato 1 
h [m] .................................................................................................................................................... 1 
z [m] ................................................................................................................................................... -1 
Densità [kg/m^3] ........................................................................................................................... 1669 
Poisson ............................................................................................................................................ 0.2 
Vs [m/s] ........................................................................................................................................... 210 
Vp [m/s] ........................................................................................................................................... 343 
Vs min [m/s] .................................................................................................................................... 132 
Vs max [m/s] ................................................................................................................................... 315 

Strato 2 
h [m] .................................................................................................................................................... 2 
z [m] ................................................................................................................................................... -3 
Densità [kg/m^3] ........................................................................................................................... 1744 
Poisson .......................................................................................................................................... 0.48 
Vs [m/s] ........................................................................................................................................... 245 
Vp [m/s] ......................................................................................................................................... 1249 
Vs min [m/s] .................................................................................................................................... 141 
Vs max [m/s] ................................................................................................................................... 368 
Falda presente nello strato 

Strato 3 
h [m] .................................................................................................................................................... 3 
z [m] ................................................................................................................................................... -6 
Densità [kg/m^3] ........................................................................................................................... 1869 
Poisson .......................................................................................................................................... 0.48 
Vs [m/s] ........................................................................................................................................... 310 
Vp [m/s] ......................................................................................................................................... 1581 
Vs min [m/s] .................................................................................................................................... 188 
Vs max [m/s] ................................................................................................................................... 465 
Falda presente nello strato 
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Strato 4 
h [m] .................................................................................................................................................... 4 
z [m] ................................................................................................................................................. -10 
Densità [kg/m^3] ........................................................................................................................... 2020 
Poisson .......................................................................................................................................... 0.48 
Vs [m/s] ........................................................................................................................................... 430 
Vp [m/s] ......................................................................................................................................... 2193 
Vs min [m/s] .................................................................................................................................... 224 
Vs max [m/s] ................................................................................................................................... 645 
Falda presente nello strato 

Strato 5 
h [m] .................................................................................................................................................... 4 
z [m] ................................................................................................................................................. -14 
Densità [kg/m^3] ........................................................................................................................... 2152 
Poisson .......................................................................................................................................... 0.48 
Vs [m/s] ........................................................................................................................................... 570 
Vp [m/s] ......................................................................................................................................... 2906 
Vs min [m/s] .................................................................................................................................... 282 
Vs max [m/s] ................................................................................................................................... 855 
Falda presente nello strato 

Strato 6 
h [m] .................................................................................................................................................... 5 
z [m] ................................................................................................................................................. -19 
Densità [kg/m^3] ........................................................................................................................... 2142 
Poisson .......................................................................................................................................... 0.48 
Vs [m/s] ........................................................................................................................................... 560 
Vp [m/s] ......................................................................................................................................... 2855 
Vs min [m/s] .................................................................................................................................... 282 
Vs max [m/s] ................................................................................................................................... 840 
Falda presente nello strato 

Strato 7 
h [m] .................................................................................................................................................... 5 
z [m] ................................................................................................................................................. -24 
Densità [kg/m^3] ........................................................................................................................... 2152 
Poisson .......................................................................................................................................... 0.48 
Vs [m/s] ........................................................................................................................................... 570 
Vp [m/s] ......................................................................................................................................... 2906 
Vs min [m/s] .................................................................................................................................... 282 
Vs max [m/s] ................................................................................................................................... 855 
Falda presente nello strato 

Strato 8 
h [m] .................................................................................................................................................... 6 
z [m] ................................................................................................................................................. -30 
Densità [kg/m^3] ........................................................................................................................... 2152 
Poisson .......................................................................................................................................... 0.48 
Vs [m/s] ........................................................................................................................................... 580 
Vp [m/s] ......................................................................................................................................... 2957 
Vs min [m/s] .................................................................................................................................... 282 
Vs max [m/s] ................................................................................................................................... 870 
Falda presente nello strato 

Strato 9 
h [m] .................................................................................................................................................... 0 
z [m] ................................................................................................................................................. -oo 
Densità [kg/m^3] ........................................................................................................................... 2310 
Poisson .......................................................................................................................................... 0.48 
Vs [m/s] ........................................................................................................................................... 770 
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Vp [m/s] ......................................................................................................................................... 3926 
Vs min [m/s] .................................................................................................................................... 383 
Vs max [m/s] ................................................................................................................................. 1155 
Falda presente nello strato 

 
Figura 5: Velocità numeriche  punti sperimentali (verde), modi di Rayleigth (ciano), curva apparente(blu), curva 

numerica (rosso) 

 
Figura 6: Profilo Vs numerico 

 
6 - Risultati finali 

 

 L'unità geotecnica dello strato rigido non è stata rilevata entro 30 metri di profondità dal piano 
di riferimento. 
Le caratteristiche meccaniche degli strati migliorano gradualmente con la profondità. 
Piano di riferimento z=0 [m] ............................................................................................................. 1.5 
Vs,equivalente [m/s] ........................................................................................................................ 486 
Tipo di suolo  .................................................................................................................................... B 
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&
Amplificazione stratigrafica 

!
Condizioni topografiche 

 

 
Amplificazione topografica 

!
!

!

!

!

!
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/I! NSKVIORZI! JKLZLWL! U]L! JLK! RP! MROS! WR! USMOKYQRSNL! MRI! ZLKR^RUIOI! PI! MYMULOOR[RPRO\! IPPI!

PRcYL^IQRSNL!cYINWS!PI!^IPWI!^KLIORUI!MRI!JKSMMRVI!IPPI!MYJLK^RURL!LW!RP!OLKKLNS!USVJKLNWI!MOKIOR!

USVYNcYL!WI!MSOOSPRNLIKL!U]L!PI!ZLKR^RUI!JYk!LMMLKL!SVLMMI!cYINWS!MR!VINR^LMOR!IPVLNS!YNI!

WLPPL!MLTYLNOR!USNWRQRSNR_!

<; "00%-%#"'&()&*3"@@&3%*"$$%@%*"-*7&")(*0"37"/)"*&)*"@@%)'"*,&*3")>6"$$&*3&)(#&*,&*C;</G**
R; 7#(6(),&$8*3%,&"*@$"/&()"-%*,%--"*6"-,"*@>7%#&(#%*"*<:*3*,"-*7&")(*0"37"/)"2*7%#*7&")(*0"37"/)"*

@>DF*(#&''()$"-%*%*@$#>$$>#%*0()*6(),"'&()&*@>7%#6&0&"-&G*
9; ,%7(@&$&* 0(@$&$>&$&* ,"* @"DD&%*7>-&$%* 0()* #%@&@$%)'"*7%)%$#(3%$#&0"*)(#3"-&''"$"* NT<OPCf9C*(77>#%*

A0<Tf<gC*,(5%*NT<OPC*b*&-*5"-(#%*,%--"*#%@&@$%)'"*,%$%#3&)"$"*&)*7#(5%*7%)%$#(3%$#&0B%*,&)"3&0B%*
NSIUO*)(#3"-&''"$"*",*>)"*$%)@&()%*%66&0"0%*5%#$&0"-%*,&*<CC*hI"*%*A0<T*b*&-*5"-(#%*,%--"*#%@&@$%)'"*
,%$%#3&)"$"* &)* 7#(5%* 7%)%$#(3%$#&0B%* @$"$&0B%* N!()%* I%)%$#"$&()* U%@$O* )(#3"-&''"$"* ",* >)"*
$%)@&()%*%66&0"0%*5%#$&0"-%*,&*<CC*hI"G*

=; ,&@$#&D>'&()%*/#")>-(3%$#&0"*%@$%#)"*"--%*'()%*&),&0"$%*)%--"*]&/>#"*H;<<;<N"O*)%-*0"@(*,&*$%##%)&*0()*
0(%66&0&%)$%* ,&* >)&6(#3&$8* Z0* i* 92:* %,* &)* ]&/>#"* H;<<;<NDO* )%-* 0"@(* ,&* $%##%)&* 0()* 0(%66&0&%)$%* ,&*
>)&6(#3&$8*Z0*f*92:;*

! !
!

Qualora la condizione 1 non risulti soddisfatta, le indagini geotecniche devono essere finalizzate almeno 

alla determinazione dei parametri necessari per la verifica delle condizioni 2, 3 e 4. 

 

Relativamente al punto 1, considerando i parametri sismici sopra rappresentati, per il sito in 

esame è stato ricavato un valore (SLC) di amax di 0.634 m/s2 che va diviso per il valore di g, pari 

a 9.81 m/s2: la condizione ag<0.1g risulta verificata. 
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&YPPI! [IML! WLR! WIOR! KRUIZIOR! WIPPL! RNWITRNR! TLSTNSMORU]LH! MR! JSMMSNS! OKIKKL! PL! MLTYLNOR!

USNMRWLKIQRSNR_!

8( PL! RNWITRNR! TLSTNSMORU]L!]INNS!JLKVLMMS!WR! KRUSMOKYRKL!YN!%SWLPPS! TLSPSTRUS!U]L!]I!

LZRWLNQRIOS!PI!JKLMLNQIH!NLPPI!JSKQRSNL!WR!MSOOSMYSPS!WR!RNOLKLMMLH!WR!9!PRZLPPR!JKRNURJIPR!

WR! MLWRVLNOR! RNUSLKLNOR! USN! [YSNL! UIKIOOLKRMORU]L! TLSOLUNRU]LH! USJLKOR! WI! YN! OLKQS!

PRZLPPS!USMOROYROS!WI! MLWRVLNOR! MI[[RSMS!T]RIRSMR!WI! MURSPOR! I!JSUS!IWWLNMIOR! L!WI!YNI!

USPOKL! WR! WLJSMROR! WR! KRJSKOSH! ZLKSMRVRPVLNOL! KR^LKR[RPL! IR! KLULNOR! PIZSKR! WR!

IVVSWLKNIVLNOS!WLPPL!RN^KIMOKYOOYKL!JLK!PI!ZRI[RPRO\(!

9( PI! ^IPWI! ^KLIORUIH! MYPPI! [IML! WLPPL!VRMYKIQRSNR! WRMJSNR[RPRH! MR! IOOLMOI! I! cYSOL!VLWRL! WR!

URKUI!9`9(:!V! USN!JSMMR[RPRO\!WR! KRMIPROL! MRNS!I!JKS^SNWRO\!WR! URKUI!8(;`8(:!V!WI!J(U(! RN!

USNUSVROINQI!USN!LZLNOR!VLOLSKRUR!JKSPYNTIOR!LW!RNOLNMR!L!JSKOIOL!WR!JRLNI!WLP!KLORUSPS!

RWKRUS!JKRNURJIPL!L!VRNSKLe!

!

'P! OLKVRNL! WLPPL! USNMRWLKIQRSNR! KRIMMYNOL! IR! JYNOR! JKLULWLNOR! X! JSMMR[RPL! I^^LKVIKL! U]LH! IPPL!

USNWRQRSNR! MSJKI! LMJSMOLH! PI! KLIPRQQIQRSNL! WR! cYINOS! RN! JKSTLOOS! KRMYPOLK\! USVJIOR[RPL! USN!

TLSPSTRUS`O !

VINY^IOOR! LMRMOLNOR(! /I! ZIPRWRO\! WLPPL! RJSOLMR! WR! JKSTLOOS! WSZK\H! USVYNcYLH! LMMLKL! ZLKR^RUIOI!

WYKINOL!PI!KLIPRQQIQRSNL!WLR!VINY^IOOR!USNMRWLKINWSH!SPOKL!IR!WIOR!KIUUSPOR!RN!cYLMOI!^IMLH!INU]L!

cYLPPR!SOOLNYOR!USN!VRMYKL!LW!SMMLKZIQRSNR!NLP!USKMS!WLR! PIZSKR!JLK!IWLTYIKLH!LZLNOYIPVLNOLH!

!

!


