
Relazione Geologica

B

Prima stesura:
Dicembre 2021

Revisione 1:
Settembre 2022

Revisione 2:
Gennaio 2023

Stesura finale:

Consegna:

RAUM ENGINEERING SRL
via XX settembre 38, 28100 Novara - ITALY
+39.0321.390335
PIVA/CF 02523870034
www.raum-engineering.com

COMUNE DI NOVARA

Permesso di Costruire e Variante n. 2 al Piano Particolareggiato di Iniziativa Pubblica
Convenzionato, relativo all'attuazione delle aree produttive e logistiche del quadrante
nord ovest della Città di Novara - Ambito T12 (approvato con D.C.C. n° 57 del
14/09/2020) con contestuale Variante SUAP ai sensi dell'art. 17 bis co. 4 L.R. 56/77 e
ss.mm. ed ii e dell'art. 8 del D.P.R. 160/2010 e s.m.i
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+P!WSVLPPIWLNOS!VLP!OLKKROSKRS!NS\IKLML!X! RN]IOOR!I\\LNYOS!WLVRINOL!

WLUUINRU[L! VLJSMRQRSNIPR! LV! LKSMR\L! PLTIOL! IPPI! JKLMLNQI! VLPPL!WIMML! TPIURIPR! JPLRMOSULNRU[L(!

1I! YN! PIOS! PbIQRSNL! VbIUUYWYPS! LMLKUROIOI! VIR! T[RIUURIR! JPLRMOSULNRUR! U[LH!WLOOLNVS! RN! TRSUS!

LNSKWR!cYINORO_!VR!WIOLKRIPL!JKS\LNRLNOL!VIP!JKSJKRS!ZIURNS!VbIPRWLNOIQRSNLH!X! KLMJSNMIZRPL!

VLPPI!]SKWIQRSNL!VR!USKVSNR!WSKLNRURH!ZLN!L\RVLNOR!IPUYNL!VLURNL!VR!dW!I!,SKV!VLP!UIJSPYSTS(!

1IPPbIPOKSH! PbIQRSNL! LKSMR\I! VLR! OSKKLNOR! JKSTPIURIPR! U[LH! KRWSVLPPINVS! PI! MYJLK]RURL! OSJSTKI]RUI!
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VYKINOL!PI!]IML!VR!KRORKS!VLR!T[RIUURIRH!VINNS!PYSTS!I!WSK]SPSTRL!VLJKLMML!VIPPI!ORJRUI!]SKWI!VR!

\IPPSNRH!I!]SNVS!VLZSPWLNOL!USNUI\S(!

+P!K&5%--(*6(),"3%)$"-%*,%--"*7&")>#"!

VLPPI!JRINYKIH!I\\LNYOI!NLP! USKMS!VLP! OIKVS!"PLRMOSULNLH!IV!SJLKI!VR!IJJIKIOR! ]PY\RSTPIURIPR!VR!

]RMRSTKI]RUS! !

4IPL! VL]RNRQRSNL! X! MOIOI! RNOKSVSOOI! VI! "LOKYUUR! L! 4ITPRI\RNR! B98>8Ce! MOYVR! USNVSOOR!

MYUULMMR\IWLNOL!VI!-KLWIMU[R!B98;ECH!JLKWLOOSNS!VR!VIOIKL!RN!WINRLKI!JRa!URKUSMOINQRIOIH!RN!

]YNQRSNL!VR!MOYVR!JLVSPSTRUR!L!JIPLSNOSPSTRURH!PI!WLMMI!RN!JSMOS!VR!cYLMOR!VLJSMROR!IOOKRZYLNVSPR!

IP!OIKVS!"PLRMOSULNL(!

+NSPOKL!TPR!MOYVR!WSK]SPSTRUR!JKSJSMOR!VI!%IKU[LOOR!B988=C!RNV

IOOYIPR! VLPPI! "RINYKI! "IVINI! USWL! >),%#6&$* @$#%"3@H! S\\LKS! USKMR! V ^IPRWLNOIOR!

KRMJLOOS! IPPL! VRWLNMRSNR! VLR! USKKRMJSNVLNOR! MSPU[R! \IPPR\R! JPLRMOSULNRURe! OIPR! MOYVRH! IJJPRUIZRPR!

R!MYSR!I]]PYLNORH!KR\LPINS!PI!JKLMLNQIH!NLP!OIKVS!"PLRMOSULNLH!VR!

LUURIORH! USN! JSKOIOL! INU[L! VR! <=! \SPOL!WITTRSKR! KRMJLOOS! I!

cYLPPL!IOOYIPR(!

LTRWL!VLR!ZIURNR!

PIUYMOKR!JKLIPJRNR!U[ RNOLNMI!]IML!

LKSMR\I!USN!USNMLTYLNOL!RNURMRSNL!VLR!MSPU[R!\IPPR\R!IOOYIPR(!

/I! WSK]SPSTRI! VLP! -&5%--(* 6(),"3%)$"-%* ,%--"* 7&")>#"! X! UIKIOOLKRQQIOI! NLPPI! QSNI! VI!

KI! R! 95=! L! R! 9>=!W! M(P(W(! LV! X! RNOLKKSOOI! MSPIWLNOL! VIPPL!

RNURMR !

OLKKIQQS! ]PY\RSTPIURIPL!WLVRS!JPLRMOSULNRUS!KIJJKLMLNOI!

STRUIWLNOL!JRa!KRPL\IOS!VLP!OLKKROSKRS!USWYNIPLH!USN!YNI!cYSOI!WIMMRWI!JIKR!

LJSU[L!MOSKRU[LH!MLTNIOIWLNOL!RN!JLKRSVS!WLVRSL\IPL!L!KRNIMURWLNOIPL!B-LKU[RI!VLR!AIPYIKVRC(!

4IPL!OLKKIQQS!MR!LMOLNVL!VI YN!

IJRUL! IKKSOSNVIOSH! U[L! MR! LPL\I! JLK! YNI! VLURNI! VR!WLOKR! L! MR! KIUUSKVI! IP! MSOOSMOINOL! K&5%--(*

6(),"3%)$"-%* ,%--"* 7&")>#"!WLVRINOL! VLPPL! MSOORPR! ]IMUL! USPPY\RIPRH! VR!WLVRSUKR! UIKIOOLKRMORU[L!

TLSOLUNRU[L!L!VR!PRWROIOI!LMOLNMRSNL!IKLIPLH!VIOI!PI!MUIKMI!LNLKTRI!VR!KRPRL\S(!

VLP! OLKKROSKRS! RN! LMIWL! L! USWJKLNVSNS! R! VLJSMROR! JRa! KLULNORH! VR! LO_! SPSULNRUIH! USNNLMMR!
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!

/I!WSNSUSPOYKI!VLP!KRMS![I!JSR!VLOLKWRNIOS!YN!MYUULMMR\S!WSVLPPIWLNOS!INOKSJRUS!VLPPL!IKLL!

VR!JRINYKIH!USN!MSMOINQRIPL!INNYPPIWLNOS!VLPPL!]SKWL!INORUIWLNOL!JKLMLNOR(!

RN! MRNOLMR! VIPPI! JKLMLNQI! VR! OKL! LPLWLNOR! ZLN!

KRUSNSMURZRPRH! U[L! KR]PLOOSNS! PI!JKSJKRI! TLNLMR!L! PI!JKSJKRI!NIOYKI!TLSPSTRUIH! KRIMMYWRZRPR! USWL!

MLTYL`!

 OLKKIQQS! ]PY\RSTPIURIPL!WLVRS!JPLRMOSULNRUS

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

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

-SNMRMOSNS!VR!T[RIRL!L!MIZZRL!IPOLKIOLH!I!WIOKRUL!MIZZRSMIH!OIPSKI!USN!PLNOR! RNOLKUIPIOL!

PRWSMS^IKTRPPSML(!/I!USJLKOYKI!X!USMOROYROI!VI!USNMRMOLNOR!VLJSMROR! PSLMMRUR!L!MSOOSMOINOR!

JIPLSMYSPR! JSPRURUPRUR! IKTRPPR]RUIOR! L! KYZL]IOORH! USN! JKS]RPS! OKSNUIOS! AO-H! L\SPYOR! MYR!

MLVRWLNOR! RNUSLKLNOR! MSOOSMOINORe! USMOROYRMUSNS! RP! NYUPLS! VLP! ULNOKS! IZROIOSH!

WSK]SPSTRUIWLNOL!KRPL\IOSH!JLK!LKSMRSNLH!KRMJLOOS!IP!KLMOS!VLPPI!UROO_(!

 PR\LPPS! ]SNVIWLNOIPL! VLPPI! 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! VI! MIZZRL! L! T[RIRL! WIP! MLPLQRSNIOL! L! VRMUKLOIWLNOL! IKKSOSNVIOLH! R! URSOOSPR!

[INNS! VRWLNMRSNR! WLVRL! RNOSKNS! I! cYIPU[L! UW! L! MSNS! JSUS! IPOLKIOR(! /I! WIOKRUL! X!

TLNLKIPWLNOL! MIZZRSMI! TKSMMSPINI! L! VR! USPSKL! TKRTRS^TRIPPIMOKS(! +! UPIMOR! MSNS!

JKL\IPLNOLWLNOL!VR!NIOYKI!UKRMOIPPRNI!L!WLOIWSK]RUI(!&SNS! PI! ]IURLM! ]PY\RSTPIURIPL!JRa!

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

!

 RNUR H! USKKRMJSNVLNOR! IPPL! ]IMR! JRa! KLULNOR! VR!

WSVLPPIWLNOS! VLPPI! "RINYKI! "IVINIH! RNVSOOL! VIPPI! VRNIWRUI! ]PY\RIPL! SPSULNRUI! U[L!

[INNS! VIOS! SKRTRNL! I! VLJSMROR! VR! T[RIRL! MIZZRSMLH! MIZZRL! T[RIRSML! L! PRWR! L!

KIJJKLMLNOINS!PL!

SKTINRQQIOR! TLNLKIPWLNOL! RN! VLJSMROR! RN! ]IURLM! VR! ZIKKI! PSNTROYVRNIPL! L! OKIM\LKMIPLH! RN!
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VLJSMROR! RN! ]IURLM!VR!JRINI!LMSNVIZRPL!L!VR!ZIKKI!VR!WLINVKSH!UIKIOOLKRQQINVS!TPR! IP\LR!

VLR!USK !

1I!YNbINIPRMR!VLPPL!MLQRSNR!MOKIORTKI]RU[LH!KRUSMOKYROL!USN!R!VIOR!VLR!JSQQR!RVKSJSOIZRPR!VLP!-SWYNL!

VR! ,S\IKIH! MR! SMMLK\I! YN! SKRQQSNOL! JRa! MYJLK]RURIPL! fT[RIRSMS^MIZZRSMSf! JIKORUSPIKWLNOL!

L\RVLNOL!NLPPI!JSKQRSNL!ULNOKS^MLOOLNOKRSNIPL!VLP!-SWYNL!VR!,S\IKI!L!JRa!JKLURMIWLNOL!NLPPI!

QSNI! VR! *L\LKRH! *RTNIPLH! 'TSTNIOL! MRNS! IR! cYIKORLKR! VR! &(! 'TIZRSH! &(! #ROIe! OIPL! USWJPLMMS! X!

USMOROYROS!VIPPL!IPPY\RSNR!]PY\RSTPIURIPR!cYIOLKNIKRL!JRa!KLULNOR!L!JKLMLNOI!YNS!MJLMMSKL!WLVRS!VR!

URKUI!):!WLOKR(!

/I!ZIML!VR!cYLMOS!SKRQQSNOL! MYJLK]RURIPL!X! USMOROYROI!VI!YN! PR\LPPS!IKTRPPSMSH!JKLMLNOL! RN!WSVS!

JKLMMSU[g!USNORNYS!NLPPbIWZROS!VLP!OLKKROSKRS!USWYNIPLH!IV!YNI!JKS]SNVRO_!\IKRIZRPL!OKI!R!)=!LV!

R!5=!W!L!USN!YNS!MJLMMSKL!WLVRS!VR!5!WLOKR(!

'! cYLMOS! SKRQQSNOL! MLWRJLKWLIZRPL! MR! IMMSURI! MLWJKL! RN]LKRSKWLNOL! YN! PR\LPPS! T[RIRSMS!

USMOROYROS!VI!T[RIRL!L!MIZZRL!TLNLKIPWLNOL!MURSPOLH!INU[L!WSPOS!TKSMMSPINLH!U[L!MSPS!RN!IPUYNL!

PRWROIOL!QSNL!JKLMLNOI!YNI!WIOKRUL!IKTRPPSMIe! PS!MJLMMSKL!WLVRS!VR!cYLMOS! PR\LPPS!X!VR!URKUI!9=!

WLOKR(!

'P! VR! MSOOS! VR! cYLMOS! PR\LPPS! MR! JKLMLNOI! YNI!JRa! JSOLNOL! YNRO_! MIZZRSMIH! RN! UYR! MR! JKLMLNOINS!

RNOLKUIPIQRSNR!VR!WIOLKRIPL!JRa!TKSMMSPINS!L!VR!IKTRPPLe!PI!JSOLNQI!WLVRI!X!VR!URKUI!5=^:=!W!L!PL!

JKS]SNVRO_!WIMMRWL!MSNS!VR!URKUI!9==!W(!VIP!J(U(!

/I! ZIML! VLR! VLJSMROR! VLMUKROOR! IR! JYNOR! JKLULVLNORH! U[L! JSMMSNS! LMMLKL! KRUSNVSOOR! IV! YNbYNRUI!

PROSQSNI!VR!ORJS!fT[RIRSMS^MIZZRSMIfH!X! RNVR\RVYIOI!VIPPI!USWJIKMI!VR!IKTRPPL!TKRTRS^IQQYKKL!USN!

JKLMLNQI!VR!OSKZIH!I!UYR!PSUIPWLNOL!MR!RNOLKUIPINS!PR\LPPR!WSVLMOR!VR!MIZZRLe!cYLMOR!VLJSMROR!MSNS!

IOOKRZYRZRPR!IP!JLKRSVS!*RPPI]KINU[RINS(!

!
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!
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4 .!"%+)%"2!&/%-)-(0-.-/!$!&.-$+.!&

,LPPI!UIKOSTKI]RI!TLSPSTRUI!VLP!\RTLNOL!"#0-H!IPPLTIOI!VR!MLTYROS! RN!MOKIPURS!NSN!RN!MUIPIH!MSNS!

KIJJKLMLNOIOR! TPR! LPLWLNOR! TLSPSTRUR! JKLULVLNOLWLNOL! VLMUKROORH! I! UYR! MR! MS\KIJJSNTSNS! TPR!

LPLWLNOR!TLSWSK]SPSTRUR!JLKORNLNOR!PI!VRNIWRUI!]PY\RIPL!VLP!OSKKLNOL!'TSTNI(!,LMMYN!LPLWLNOS!

VR!VRNIWRUI!]PY\RIPL!IOOR\I!MR!KR !

 

! !

!
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+P!JSNOL!VR!'TSTNIOLH!JSUS!I!MYV!VLPPI!QSNI!VR!JKSTLOOSH!KIJJKLMLNOI!RP!JYNOS!VR!JIMMITTRS!OKI!

VYL! MROYIQRSNR!WSK

KRMYPOI! RN! MSMOINQRIPL! LcYRPRZKRS! S! PLTTLKI! ITTKIVIQRSNL! WLNOKLH! I! \IPPL! VLP! JSNOLH! RP! USKMS!

U[L!

IUULNOYIOR(! 4IPL! MROYIQRSNL! MR! KR]PLOOL! VRKLOOIWLNOL! MYTPR! L]]LOOR! VR! LMSNVIQRSNL! VLP! USKMS!

LP!JSNOL!VR!'TSTNIOLH!MR!

KRVYUL!I!\IPPL!IV!YNI!MOKLOOI!]IMURI!JLKORNLNQRIPL!U[L!MR!WINORLNL!OIPL!MRNS!IP!JSNOL!VLPPI!MOKIVI!

JLK!ARINVKIOL(!

USWJIKIQRSNL! VLPPI! UIKOSTKI]R -IKOI!

0LSWSK]SPSTRUI!MLTYLNOLC`!KRMYPOI!RN

H!NLP!OKIOOS!USWJKLMS!OKI!RP!JSNOL!VR!'TSTNIOL!

L!-SKMS!*LKULPPR(!#RMYPOI! RNSPOKL!

INU

PRNLI!]LKKS\RIKRI!,S\IKI! !-IKJRTNINS!&LMRIH!RN!JKSMMRWRO_! !

!
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!

/I! MROYIQRSNL! VLMUKROOI! \RLNL! JLKIPOKS! USN]LKWIOI! INU[L! VIPPI! JLKRWLOKIQRSNL! VLPPL! ]IMUL!

VIPPI!MSU(!?hVKSVIOI!JLK!PI!"KS\RNURI!VR!,S\IKI NS!&OKIPURS!

2IMUL! 2PY\RIPR(! /L! MYVVLOOL! ]IMUL! VR! VLPRWROIQRSNL! VLPPL! IKLL! STTLOOS! VR! RNSNVIQRSNLH! JLK!

VR]]LKLNOR!OLWJR!VR!KROSKNSH!IJJIRSNS!ZLN!LMOLML!NLP!OKIOOS!I!WSNOL!VLP!JSNOL!VR!'TSTNIOL!JLK!

KLMOKRNTLKMR!VLURMIWLNOL!NLP!OKIOOS!I!\IPPLH!MRNS!IP!JSNOL!VLPPI!MOKIVI!JLK!ARINVKIOL(!

1IPPL! KRMYPOINQL! VLPPI! KRULKUI! MOSKRU

L\RNULH!JLK!RP!JLKRSVS!JLK!RP!cYIPL!MSNS!VRMJSNRZRPR!VIOR!IOOLNVRZRPRH!RP!\LKR]RUIKMR!VR!IPUYNR!LJRMSVR!

VR! LMSNVIQRSNL!VLR! OSKKLNOR! U[L! RNOLKLMMINS! RP! OLKKROSKRS!NS\IKLML!L! MLTNIOIWLNOL! PI! QSNI!VR!

RNOLKLMML(!!

 ,LP!NS\LWZKL!9;=E!X!KRJSKOIOI!YNI!JRLNI!VLR!OSKKLNOR!'TSTNI!L!4LKVSJJRS!USN!VINNR!IP!

JSNOL!VR!'TSTNIOL(!

 !VLP!4SKKLNOL!'TSTNI!U[L!KLNVL!NLULMMIKRS! RP!

! VINNR! IPPS! MOLMMSH! PIMURINVS!

VL]PYRKL!PL!IUcYL!NLPPL!UIWJITNL!URKUSMOINOR(!

 ,LP!WITTRS!<==<!YNI!]SKOL!JRLNI!]PY\RIPL!RNOLKLMMI!MRI!R!OSKKLNOR!'TSTNI!L!4LKVSJJRS!MRI!

R! UI\R! RKKRTYR! WRNSKRe! NLPPI! QSNI! RN! LMIWL! KRMYPOI! LMMLKL! MOIOI! IWJRIWLNOL! RNSNVIOI!

'TSTNIOLH!JKLUIYQRSNIPWLNOL!U[RYMS!IP!OKI]]RUS!WI!NSN!OKIURWIOS(!!
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5 !"34+#(+)%"2-&!#(-/(+0!$-&

1IP! JYNOS! VR! \RMOI! RVKST OS! X!

VR!,S\IKI`! RP!4SKKLNOL!'TSTNIH!U[L!MUSKKL!IV!$MO!VLP!MROS!SPOKL!U[L!VIP!WITTRSK!UINIPL! RKKRTYS!

KIJJKLMLNOIOS!VIP!UINIPL!-I\SYK!BU]K(!-SKSTKI]RI!VLR!ZIURNR!MSOOS!KI]]RTYKIOIC!

!

*R! X! RNSPOKL! YNI! KLOL! VR! KSTTLH! UINIPR! L! IVIUcYIOSKRH! U[L! USMOROYRMUSNS! RP! KLORUSPIOS! WRNSKL!

NOLNMI! IOOR\RO_!

ITKRUSPIH! PI!WITTRSK!JIKOL!VLR!cYIPR! MSNS!VR! KRVSOOI!JSKOIOI!L!VR!WSVLMOI!USNORNYRO_H!YORPRQQIOR!

MSPS! MOITRSNIPWLNOL! I! MLK\RQRS! VLR! MRNTSPR! IJJLQQIWLNOR! ITKRUSPR(! 1I! L\RVLNQRIKL! OKI! R! USKMR!
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\S!"INRQ

VR!RNOLK\LNOS!L!VLPRWROI!RP!USN]RNL!USN!RP!OLKKROSKRS!USWYNIPL!VR!&IN!"RLOKS!%SMLQQS!LV!RP!-I\S!

1IMMR! U[L! USMOLTTRI! PI! PRNLI! 22&&!,S\IKI^ARLPPI!LV! RP! ASKTS! VR! 'TSTNIOL! JLK! JSR! JKSMLTYRKL! I!

]RINUS!VLPPI!&("(!<<8!VLPPI!*IPMLMRI(!

!

!

 

!

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Stralcio non in scala della Carta del Reticolo idrografico 5A del PRG vigente 

 

 

 

 



Variante parziale al PRG ai sensi dell art. 17bis c. 4 della L.R. 56/77 e s.m.i. -  Ambito T12 Agognate 

RELAZIONE GEOLOGICA, IDROGEOLOGICA E CARATTERIZZAZIONE GEOTECNICA  20 

6 !"34+#(+)%"2-&!#(-/%-.-/!$-&

IPRWLNOIOI!VI!YNI!]IPVI!]KLIORUI!WSPOS!MYJLK]RURIPLH!USN!WIKUIOL!SMURPPIQRSNR!MY!ZIML!MOITRSNIPLH!

RN]PYLNQIOL!VIPPL!JKIORU[L!RKKRTYL(!1IR!VIOR!VLMYNOR!VIPPL!JLK]SKIQRSNR!VR!NYWLKSMR!JSQQR!RVKRURH!PI!

MROYIQRSNL! MOKIORTKI]RUI! X! USMOROYROI! VI! YNI! MLcYLNQI! MIZZRSMS^T[RIRSMIH! USN! RNOLKUIPIQRSNR!

IKTRPPSML!VR!JSOLNQI!USNOLNYOIH!] '!)=!W!

VR! JKS]SNVRO_! X! KRMUSNOKIZRPL! YN! SKRQQSNOL! USNORNYS! I! OLMMROYKI! IKTRPPSMIH! USN! YNI! NSOL\SPL!

USNORNYRO_!PIOLKIPL(!!

'PPI!ZIML!VR!cYLMOI!JKRWI!PROSQSNI!I!OLMMROYKI!WLVRS^TKSMMSPINIH!MR!KRN\RLNL!YNS!MOKIOS!VR!IKTRPPL!

IQQYKKLH!OIPSKI!OSKZSMLH!USN!MYZSKVRNIOR!PR\LPPR!MIZZRSMRH!IMUKR\RZRPR!IP!*RPPI]KINU[RINS(!

/I! MLcYLNQI! VLMUKROOI! RNVRUI! PI! JKLMLNQI! VR! VYL! IUcYR]LKRH! VLR! cYIPR! RP! JKRWS! VR! ORJS! ]KLIORUSH!

SUUYJINOL! PI! JSKQRSNL! TKSMMSPINI! MSWWROIPL! ]RNS! IPPI! JKS]SNVRO_! VR! URKUI! )=! W! VS\L! X!

USNOLNYOS!VIP!PR\LPPS!IKTRPPSMS!MSJKI!VLMUKROOSH!LV!RP!MLUSNVS!VR!ORJS!WYPORMOKIOS!MLWRUSN]RNIOS(!

KIPWLNOL! MROYIOI! IV! YNI! JKS]SNVRO_!

\IKRIZRPL!VI!JSU[R!WLOKR!MRNS!IV!YNI!VLURNI!VR!WLOKRH!RN!KLPIQRSNL!IPPI!cYSOI!VLP!JRINS!UIWJITNI!
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-IKOI!+VKSTLSPSTRUI!VR!"#0-H!MSJKI!KRJSKOIOI!B988>CH!RNVRUI\INS!YN!PR\LPPS!WLVRS!VLPPI!]IPVIH!RN!

USKKRMJSNVLNQI!VLP!MROS!RN!LMIWLH!VR!URKUI!)!^! ^9H:!

WH! RN! ]YNQRSNL! VLP! KLTRWL! JPY\RSWLOKRUS! L! VLPPL! IOOR\RO_! RKKRTYL! NLR! UINIPR! L! NLPPL! KRMIRL!
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4IPL!MSTTRIULNQI!\RLNL!INU[L!USN]LKWIOI!VIP!"RINS!4YOLPI!'UcYL!VLPPI!#LTRSNL!"RLWSNOLH!4I\(!

 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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!

+! \IPSKR! WIMMRWR! VR! MSTTRIULNQI! MR! KRMUSNOKINS! MSPROIWLNOL! NLP! JLKRSVS! %IKQS^'JKRPLH! JKRWI!

IULNQL!MR![INNS!NLP!JLKRSVS!VR!'TSMOS^

KRJSKOINS!NLPPI!MLTYLNOL!OIZLPPI!R!\IPSKR!VR!MSTTRIULNQI!WRMYKIOR!RN!JKSMMRWRO_!VLP!MROS!RN!LMIWL!

BASKTS!VR!'TSTNIOLC(!

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. 
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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. 

 

7NI! KRULKUI!VR!VIOR! JRLQSWLOKRUR! JK ^! &LMRI![I! ]SKNROS!IPUYNL!

WRMYKL!VR!WIMMRWI!L!VR!WRNRWI! MSTTRIULNQI!VR!YN!JRLQSWLOKS! USPPSUIOS!NLP! ULNOKS!VR!,RZZRI!

BUSSKVRNIOL!74%!5>:):=$! !:=)E5<:,CH!I!URKUI!)!dW!I!,F!VLP!MROS!RNVITIOS(!

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  

                    

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

!
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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 
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+P! OLKKROSKRS! USWYNIPL! VR! ,S\IKI! NLP! UIOIPSTS! JIKIWLOKRUS!-"4+=5! VLTPR! L\LNOR! MRMWRUR! MOSKRUR!

JKLMLNOI!PI!MLTYLNOL!MLKRL!USMm!KIJJKLMLNOIOI!RN!SKVRNL!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 
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*

''#& 7! cYSOI! 9:;(>8! W! MPW! ^! 6YSOI! ]IPVI! RWJSMOI! JIKR! I! ^<! We! #! o! KR]RYOS! MOKYWLNOIPL! RNVRUIOS!

USN\LNQRSNIPWLNOL!USN!9==!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 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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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 
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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 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 

!
&OKIOS!
N(!

+NOLKJKLOIQRSNL!PROSPSTRUI!! "KS](!W! "RST& !!
OiW)!

!MIO(!
OiW)!

1#!r! !
1L%LPPS!

!
FSP]]!

$<:!dTiUW<! %!dTiUW<!

9! #RJSKOS! =(=^=(>! 7:& 9(;! 9(8! 58! <8(9! )9(5! ^! ^!

<! &IZZRI!USN!T[RIRI!L!URSOOSPR!
MURSPOI!

=(>^)(=! @& 9(:! 9(E! <>! <5(=! <;()!
<:(=! :<(=!

)! &IZZRI!USN!T[RIRI!JSUS!
IVVLNMIOI!

)(=^)(5! 77& 9(E! 9(8! 55! <;(9! )=(:!
E<(E! 9))(>!

5! &IZZRI!T[RIRSMI! )(5^)(;! 7:& 9(;! 9(8! :=! <8(9! )9(:! 8>(8! 9>:(5!

:! &IZZRI!USN!T[RIRI!L!URSOOSPR! )(;^8(=! 87& <(=! <(9! :8! )=()! ))(<! 9:9(8! <)E(;!

>! &IZZRI!L!T[RIRI!L!URSOOSPR! 8(=^8(5! 8Q& <(9! <(<! >8! )9()! ):(<! <<E(9! )E>(=!

!

&OKIOS!
N(!

+NOLKJKLOIQRSNL!PROSPSTRUI! "KS](!W!
*M!.O[I!
0SOS!
m/s 

0=!%JI!
Wroth 

0=!%"I ! w 
kg/cm3 

G[s!
GTiUW)!

9! #RJSKOS! =(=^=(>! ^! ^! ^! ^! ^! ^!

<! &IZZRI!USN!T[RIRI!L!URSOOSPR!
MURSPOI!

=(>^)(=!
998!

))(8! <9()! =()5! =(5:! =(:>!

)! &IZZRI!USN!T[RIRI!JSUS!
IVVLNMIOI!

)(=^)(5! 98=! E=(=! >)(<! =())! 99(95! <(<9!

5! &IZZRI!T[RIRSMI! )(5^)(;! <:E! ;:(<! 9<<()! =()<! 9<(9>! <(>=!

:! &IZZRI!USN!T[RIRI!L!URSOOSPR! )(;^8(=! )<;! 99:(>! <9>(5! =()9! 9)(;;! E()E!

>! &IZZRI!L!T[RIRI!L!URSOOSPR! 8(=^8(5! )::! 9:<(=! <>8(>! =()=! 9:(8;! ;(>:!

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

!

! !



Variante parziale al PRG ai sensi dell art. 17bis c. 4 della L.R. 56/77 e s.m.i. -  Ambito T12 Agognate 

RELAZIONE GEOLOGICA, IDROGEOLOGICA E CARATTERIZZAZIONE GEOTECNICA  52 

!

!

!



Variante parziale al PRG ai sensi dell art. 17bis c. 4 della L.R. 56/77 e s.m.i. -  Ambito T12 Agognate 

RELAZIONE GEOLOGICA, IDROGEOLOGICA E CARATTERIZZAZIONE GEOTECNICA  53 

'P&@&cYSOI!9:E(:<!W!MPW&
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=(;:^9(5!W`!T[RIRI!L!URSOOSPR!USN!MIZZRI!VLZ(!PRWSMI!TRIPPIMOKI!
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''#&@!cYSOI!9:;(=E!W!MPWe!cYSOI!]IPVI!^)(==!W!

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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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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10 $+2%/-(!+&#!&*-22-*4-.-&
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!

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

'YOSKL`!0RS\INNR!#SVRNI!
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 



Variante parziale al PRG ai sensi dell art. 17bis c. 4 della L.R. 56/77 e s.m.i. -  Ambito T12 Agognate 

RELAZIONE GEOLOGICA, IDROGEOLOGICA E CARATTERIZZAZIONE GEOTECNICA  63 

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 

 

cos  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] ................................................................................................................ 0 

Vs, equivalente [m/s] ....................................................................................................................... 448 

Tipo di suolo  .................................................................................................................................... B 
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&

Amplificazione stratigrafica 

!

Condizioni topografiche 

 

 

Amplificazione topografica 

!

!

!

!

!

!
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! !

!

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 0.517 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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