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m%n! &MSVIPPS! WR! MRYKURZIOPS! WIJ! MRJIXKPS! *USMURKXKUU\I! F! WKJ! kZ! ""^"6B! KJ! kZ! ""^9B@,!

['IJKQRSOI!PIUORUK!I!WR!UKJUSJS!SLIMI!/*@B2(oa!/*@B+a!/*@7!WKJ!kZ!""^"6B!KJ!kZ!

""^9B@],!<TVJRS!7B"%,!

!

1.2 NORMATIVA DI RIFERIMENTO

&IM!JK!MIWKQRSOI!WIJ!LMINIOPI!WSUTZIOPS!NR!c!YKPPS!MRYIMRZIOPS!KJJI!NIVTIOPR!OSMZI,!

23pB"! .,),!"6!VIOOKRS!7BB$j!qNuove Norme tecniche per le costruzioni],!

23pB7! 0RMUSJKMI!7!YIbbMKRS!7BB@a!Or?"%!F!Istruzioni per l’applicazione delle “Nuove norme 

tecniche per le costruzioni” di cui al D.M. 14/01/2008.!
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2 QUADRO GEOLOGICO DI SINTESI E DEFINIZIONE DELLE FORMAZIONI 

GEOTECNICHE DI RIFERIMENTO

2IJJAKZbRPS!WR!MRYIMRZIOPS!LMSVIPPTKJI!SVVIPPS!WIJ!LMINIOPI!IJKbSMKPS!NSOS!NPKPI!ROWRXRWTKPI!JI!

NIVTIOPR! YSMZKQRSOR! VISJSVRU\I! OKPTMKJR! WR! LMROURLKJI! ROPIMINNI! eXIWR! WSU,! m"nfa! JK! UTR!

NTUUINNRSOI!c!WINTZRbRJI!WKJJI!NIQRSOR!I!WKR!LMSYRJR!VISJSVRUR!eWSUU,!m-nsm9nfj!

!

UNITA’ b e bn – Depositi torrentizi e depositi torrentizi terrazzati

*IWRZIOPR!LMINIOPR! RO!USMMRNLSOWIOQK!WIJ! MIPRUSJS! RWMSVMKYRUS!KPPTKJIa!USNPRPTRPR!WK!KJPIMOKOQI!

RMMIVSJKMR! WR! NKbbRI! I! V\KRI! USO! JRZR! KMVRJJSNRa! K! PMKPPR! LMIXKJIOPR,! .ILSNRPR! IPIMSVIOIR! I! USO!

NLRUUKPK!XKMRKbRJRP_!KMIKJIh!NLINNSMI!OIJJASMWROI!WR!KJUTOR!ZIPMR!ebf,!

*IWRZIOPR!KJJTXRSOKJR!LSNPR!K!`TSPI!NTLIMRSMR!KJ! MIPRUSJS!KPPTKJI!I!OSO!MRYIMRbRJR!KR! YIOSZIOR!WR!

ZSWIJJKZIOPS!KPPTKJI!KW!SLIMK!WIJJI!KU`TI!WR!NUSMMRZIOPS!ROUKOKJKPS,!+JPIMOKOQI!WR!V\RKRI!I!

NKbbRI! LMIXKJIOPRa! ROVJSbKOPR! JSUKJZIOPI! URSPPSJRa! USO! ROPIMLSNRQRSOI! WR! SMRQQSOPR! JRZSNSC

KMVRJJSNR,! +JJK! NSZZRP_! c! LMINIOPI! VIOIMKJZIOPI! TO! JRXIJJS! JRZSNSCKMVRJJSNS! LIWSVIORQQKPS,!

*LINNSMI!KUUIMPKPS!WR!KJUTOR!ZIPMR,!<I!ROWKVROR!USOWSPPI!RO!NIWI!VRTWRQRKMRK!\KOOS!MRJIXKPS!JK!

LMINIOQK!WIR!WILSNRPR!PIMMKQQKPR!KOU\I!KJ!WRNSPPS!WIJJARZLMSOPK!WIJ!PMKUURKPS!NPMKWKJI!RO!INKZI!

ebOf,!

!

UNITA’ b2 – Coltri detritico-colluviali

3IMMIOR!NURSJPRa!LMIXKJIOPIZIOPI!K!VMKOTJSZIPMRK!JRZSNSCKMVRJJSNKa!JSUKJZIOPI!ROVJSbKOPR!UJKNPR!

IPIMSZIPMRURa!WIMRXKOPR!WKJJAKJPIMKQRSOI!RO!LSNPS!WIJJI!JRPSJSVRI!WIJ!NTbNPMKPSa!K!UTR!YK!NIVTRPS!RJ!

MKLRWS! MRZKOIVVRKZIOPS! IW! TO! IXIOPTKJI! JRZRPKPS! PMKNLSMPS! KW! SLIMK! WIJJI! KU`TI! WR!

NUSMMRZIOPS! NTLIMYRURKJI! OSO! ROUKOKJKPI,! 4O! LMSNNRZRP_! WIJ! YSOWSXKJJI! USNPRPTRNUSOS! TOK!

USLIMPTMK!LMINNSU\t!USOPROTK!USO!NLINNSMR!KUUIMPKPR!XKMRKbRJR!WK!KJUTOR!ZIPMR!K!URMUK!"B!Z!WK!

L,U,,!

!

UNITA’ AVF’ – Alterazione delle Argille varicolori inferiori

/MRQQSOPI! NTLIMRSMI! WR! KJPIMKQRSOI! WIJ! NTbNPMKPS! USNPRPTRPS! WKJJI! +MVRJJI! XKMRUSJSMR,! <RZS!

KMVRJJSNS! NKbbRSNS! WR! USJSMI! KXKOKa! VMRVRKNPMS! S! JSUKJZIOPI! ZKMMSOI! MSNNKNPMSa! ROVJSbKOPI!

ROUJTNR! JRPRUR! Ia! JSUKJZIOPIa! USO! SMRVROKMRK! NPMTPPTMK! K! NUKVJRI! NSPPRJR! RO! LKMPI! MRUSOSNURbRJI,!

0KMKPPIMRNPRU\I! I! USONRNPIOQK! WIJ! PIMMIOS! NSOS!USOWRQRSOKPI! WKJJS! NXRJTLLS! WIR! YIOSZIOR! WR!

KJPIMKQRSOI! USOOINNR! KR! URMUTRPR! RWMRUR! OIR! PIMMIOR! NSXMKNPKOPR! I! WKJJS! NPKPS! WIYSMZKPRXS! WIJ!
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LIOWRS,!<I!WRNUSOPROTRP_!PMK!JI!NUKVJRI!NSOS!VIOIMKJZIOPI!KLIMPI!I!SNLRPKOS!TOK!NRVORYRUKPRXK!

URMUSJKQRSOI!RWMRUK,!*LINNSMI!MRUSOSNURTPS!RO!NSOWKVVRS!"!s!-!Z,!

!

UNITA’ AVF –Argille varicolori inferiori

+MVRJJI!I!ZKMOI!WR!USJSMI!VMRVRS!XIMWKNPMS!S!MSNNKNPMSa!KMVRJJRPR!LSJRUMSZI!K!PMKPPR! JKZROKPI!USO!

ROPIMUKJKQRSOR! WR! ZKMOI! XIMWKNPMIa! UKJUKMIORPR! I! bMIUUI! UKJUKMII,! .ILSNRPR! USO! VRKURPTMK!

VIOIMKJZIOPI! UKSPRUK! I! NPMTPPTMK! K! NUKVJRI! WIMRXKOPI! WKJJAROPIONK! PIPPSORQQKQRSOI! NTbRPK,!

*LINNSMI!OSPS!9B!s!"$B!Z,!

!

2.1 FORMAZIONI GEOTECNICHE DI RIFERIMENTO

.KJ! LTOPS! WR! XRNPK! VISPIUORUSa! JI! TORP_! VISJSVRU\I! MRLSMPKPI! OIJ! LMIUIWIOPI! &KMKVMKYS!

LSNNSOS!INNIMI!NTWWRXRNI!OIJJI!NIVTIOPR!YSMZKQRSOR!WR!MRYIMRZIOPSj!

!

FORMAZIONE A – Strato di base

5SMZKQRSOI! VISPIUORUK! USMMRNLSOWIOPI! KJJATORP_! VISJSVRUK! +85! WIJJI! +MVRJJI! XKMRUSJSMR!

ROYIMRSMR,!

3IMMIOR! KW! IJIXKPK! USONRNPIOQKa! PKJXSJPK! JKLRWIKa! YSMPIZIOPI! NSXMKUSONSJRWKPRa! UKMKPPIMRQQKPR!

WK!NPMTPPTMK!NUKVJRIPPKPK,!

FORMAZIONE B – Coltre

5SMZKQRSOI!VISPIUORUK!U\I!MKVVMTLLK!JI!TORP_!VISJSVRU\I!WIJJI!USJPMR!WIPMRPRUSCUSJJTXRKJR!eb7fa!

WIR!WILSNRPR!PSMMIOPRQR!eba!bOf!I!WIJJK!YKNURK!KJPIMKPK!WIJJI!KMVRJJI!XKMRUSJSMR!e+85Af,!

<K! YSMZKQRSOI! MKVVMTLLK! PIMMIOR! UKMKPPIMRQQKPR! WK! TOK! OSPIXSJI! IPIMSVIOIRP_j! JK! JSMS!

USZLSNRQRSOI!XKMRK!WK!`TIJJK!WIJJK!NKbbRK!USO!V\RKRK!I!bJSUU\Ra! PRLRUK!WIJJI!TORP_!b!I!bOa!K!

`TIJJK! WIJJI! KMVRJJI! JRZSNI! eI,V,! ROUJTNRSOR! K! VMKOK! YROI! KJJAROPIMOS! WIJJI! TORP_! b! I! bOa! USJPMR!

WIPMRPRUSCUSJJTXRKJR!eb7fa!YKNURK!KJPIMKPK!WIJJI!KMVRJJI!XKMRUSJSMR!e+85Aff,!

+JJAROPIMOS! WR! PKJI! YSMZKQRSOI! NSOS! NPKPI! MRJIXKPI! YKNUI! WR! NLINNSMI! WRNUMIPS! NSPPSLSNPI! KW!

IJIXKPR!YIOSZIOR!WIYSMZKPRXR!eR,I,![N\IKM!bKOW]f!OIJJI!`TKJR!NSOS!NPKPI!NTLIMKPI!JI!USOWRQRSOR!

WR!MINRNPIOQK!WR!LRUUS!I!NSOS!LIMPKOPS!ZSbRJRPKbRJR!XKJSMR!WIJJK!MINRNPIOQK!KJ!PKVJRS!MRWSPPRa!NROS!

KJ!MKVVRTOVRZIOPS!WIJJK!MINRNPIOQK!MINRWTK,!

!

!
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4! ZKPIMRKJR! KOPMSLRUR! TPRJRQQKPR! LIM! JK! USNPMTQRSOI! WIR! MRJIXKPR! NSOS! WIYRORPR! KJJAROPIMOS! WIJJK!

NIVTIOPI!YSMZKQRSOI!VISPIUORUK!WR!MRYIMRZIOPSj!

!

FORMAZIONE R – Riporto e corpo stradale

<K!YSMZKQRSOI!USZLMIOWI!NRK!RJ!ZKPIMRKJI!WK!USNPMTQRSOI!WIJ!MRJIXKPS!NPMKWKJI!I!WIJJASLIMK!WR!

NSNPIVOS! RO! PIMMK! MROYSMQKPK! /*@7a! KPPTKJZIOPI! LMINIOPR! RO! NRPS! PMK! JK! &MSVM,! ""^"6B! I! JK!

&MSVM,! ""^-BB! I! WR! UTR! c! LMIXRNPS! RJ! ZKOPIORZIOPSa! NRK! RJ! ZKPIMRKJI! WK! USNPMTQRSOI! WIJJK!

LSMQRSOI!WR!MRJIXKPS!NPMKWKJI!USZLMINS!PMK!JK!&MSVM,!""^-BB!I!JK!&MSVM,!""^9B@a!WIJJASLIMK!WR!

NSNPIVOS! RO! PIMMK! MROYSMQKPK! /*@B2(o! I! WIJJK! NUKMLKPK! OKPTMKJI! /*@B+a! KPPTKJZIOPI! RO!

LMSVIPPS!eXIWR!WSU,!m%nf,!

&IM! RJ! PMKPPS! WR! MRJIXKPS! WR! UTR! c! LMIXRNPS! RJ! MRYKURZIOPS! NR! LMIXIWI! JARZLRIVS! WR! ZKPIMRKJI!

KLLKMPIOIOPI!KJJI!UJKNNR!+"CK!S!+"Cb!WR!UTR!KJJK!OSMZK!02'C124!"BBB?,!

+JJAROPIMOS!WR!PKJI!YSMZKQRSOI!NSOS!NPKPI!KJPMINi!MRUSZLMINI!JI!LRNPI!LIM!ZIQQR!WR!UKOPRIMI!IW!R!

NSPPSYSOWR!NPMKWKJR!WIJJK!XRKbRJRP_!INRNPIOPI,!

!

!

!
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3 INDAGINI GEOTECNICHE

2IJJAKMIK!SVVIPPS!WIJ!LMINIOPI!LMSVIPPS!NSOS!NPKPI!INIVTRPI!JI!NIVTIOPR!UKZLKVOI!WAROWKVROI!

VISPIUORU\Ij!

!! UKZLKVOK!WAROWKVROI!7BB@!F!7B"B!K!NTLLSMPS!WIJ!&MSVIPPS!.IYRORPRXSh!

!! UKZLKVOK!WAROWKVROI!ROPIVMKPRXK!7B""!K!NTLLSMPS!WIJ!&MSVIPPS!(NIUTPRXSh!

!! UKZLKVOK! WAROWKVROI! ROPIVMKPRXK! 7B"9! F! 7B"?a! INIVTRPK! RO! NIWI! WR! LMSUIWRZIOPS!

VRTWRQRKMRSh!

!! NSOWKVVRS!ROPIVMKPRXS!7B"%,!

!

<ATbRUKQRSOI!WIJJI!ROWKVROR!INIVTRPI!c!MRLSMPKPK!OIJ!WSU,!m?n,!

3.1 CAMPAGNA D’INDAGINE 2009 - 2010

.TMKOPI! JK!UKZLKVOK!WAROWKVROI!7BB@!F!7B"Ba!OIJJAKMIK!WR! ROPIMINNI!LMSVIPPTKJI!NSOS!NPKPI!

INIVTRPI!JI!NIVTIOPR!ROWKVRORj!

C! Or!7!NSOWKVVR!VISPIUORUR!K!UKMSPKVVRS!USOPROTS!WIOSZROKPR!*07&Q!eLRIQSZIPMS!K!PTbS!

KLIMPSf!I!*0".>!eLMSXK!NRNZRUK!PRLS!.SuO!>SJIf!WR!JTOV\IQQK!LKMR!K!-9!Zh!

C! Or!"!LRIQSZIPMS!WR!PRLS!K!3TbS!+LIMPS!WR!JTOV\IQQK!-9,B!Zh!

C! Or!"!LMSXK!NRNZRUK!PRLS!.SuO!>SJI!WR!JTOV\IQQK!-9,B!Zh!

C! Or!7!LMSXI!LIOIPMSZIPMRU\I! NPKPRU\I!0&3!WIOSZROKPI!03&"-!I!0&3"6a!INIVTRPI! RO!

LSNRQRSOI!ZSJPS!LMSNNRZKa!KOUSMU\t!INPIMOKa!KJJAKMIK!WR!ROPIMINNI!LMSVIPPTKJIh!

C! Or! 7! PMKXIMNI! NRNZRU\I! K! MRYMKQRSOI! USO! MINPRPTQRSOI! PSZSVMKYRUK! e3SZS! 7-C76f!

INIVTRPI! RO! LSNRQRSOI! ZSJPS! LMSNNRZKa! KOUSMU\t! INPIMOKa! KJJAKMIK! WR! ROPIMINNI!

LMSVIPPTKJIh!

C! Or"! )+*o! WIOSZROKPK! )KNu-+a! INIVTRPK! RO! LSNRQRSOI! ZSJPS! LMSNNRZKa! KOUSMU\t!

INPIMOKa!KJJAKMIK!WR!ROPIMINNI!LMSVIPPTKJI,!

 

Durante le perforazioni dei sondaggi sono state eseguite le seguenti attività: 

C! catalogazione e ripresa fotografica del materiale recuperato; 

C! accurato riconoscimento stratigrafico, geotecnico e geomeccanico dei materiali; 

C! esecuzione di determinazioni speditive sulle caratteristiche di consistenza dei 

materiali (Pocket Penetrometer); 



Affidamento a Contraente Generale dei “Lavori di ammodernamento del tratto Palermo - Lercara Friddi, lotto funzionale dal km 14,4 (km. 

0,0 del Lotto 2) compreso il tratto di raccordo della rotatoria Bolognetta, al km 48,0 (km. 33,6 del Lotto 2 – Svincolo Manganaro incluso) 

compresi i raccordi con le attuali SS n.189 e SS n.121” - PROGETTO DI RIFACIMENTO DEL RILEVATO SCORCIAVACCHE – DAL KM 

11+140 AL KM 11+509

RELAZIONE GEOTECNICA E SISMICA - DAL KM 11+140 AL KM 11+509!

"B#$%!

C! prelievo di campioni indisturbati (negli strati coesivi) per l’esecuzione di prove 

di laboratorio. 

 

2IJJK!NIVTIOPI!PKbIJJK!NSOS!NROPIPRQQKPR! R!NSOWKVVR!INIVTRPR!OIJJAKMIK!WR! ROPIMINNI!WTMKOPI! JK!

UKZLKVOK!VISVOSNPRUK!7BB@!F!7B"B,!

!

Sondaggi campagna geognostica 2009 - 2010

Sondaggio Profondità 
[m]

N. campioni 
indisturbati[n.]

Piezometro
[m]

Prova Down-Hole
[m]

SC2Pz -9,B! -! 3+!mBs-9!Zn! C!
SC1DH -9,B! -! C! -9,B!
3+j!LRIQSZIPMS!WIJ!PRLS!K!PTbS!KLIMPS!eLMSYSOWRP_!PMKPPS!YRJPMKOPIf,!

!

2IJJK! PKbIJJK! NIVTIOPI! NSOS! NROPIPRQQKPI! JI! LMSXI! LIOIPMSZIPMRU\I! NPKPRU\I! K! LTOPK!

ZIUUKORUK!INIVTRPI!OIJJAKMIK!WR! ROPIMINNI!WTMKOPI! JK! UKZLKVOK!VISVOSNPRUK!7BB@! F!7B"B,!

3TPPI!JI!LMSXI!NSOS!NPKPI!NSNLINI!LIM!WRNKOUSMKVVRS!WKJ!PIMMIOS,!

!

Prove penetrometriche statiche, campagna geognostica 2009 - 2010

Indagine Profondità [m]
CPT13 %,7B!
CPT14 @,BB!

!

3.2 CAMPAGNA D’INDAGINE INTEGRATIVA 2011

2IJ! 7B""a! LIM! JK! MIWKQRSOI! WIJ! &MSVIPPS! (NIUTPRXS! c! NPKPK! INIVTRPK! TOK! OTSXK! UKZLKVOK!

WAROWKVROIa! U\I! KXIXK! PMK! R! LMSLMR! SbRIPPRXR! `TIJJS! WR! KLLMSYSOWRMI! JK! USOSNUIOQK! WIJJI!

UKMKPPIMRNPRU\I!ZIUUKORU\I!WIR!PIMMIOR!LMINIOPR!RO!USMMRNLSOWIOQK!WIJ!XRKWSPPS!*USMURKXKUU\I!

7,!

2IJ! USMNS! WIJJK! UKZLKVOK! WR! ROWKVROIa! RO! LSNRQRSOI! ZSJPS! LMSNNRZK! KJJAKMIK! SVVIPPS! WIJ!

LMINIOPI! LMSVIPPS! NSOS! NPKPI! INIVTRPI! Or! 7! LMSXI! LIOIPMSZIPMRU\I! NPKPRU\I! USO! LTOPK!

IJIPPMRUK! e0&3(f! NLROPI! NROS! K! TOK! LMSYSOWRP_! PKJI! WK! SPPIOIMI! RJ! MRYRTPS! NPMTZIOPKJI! eXIWR!

3KbIJJK!NIVTIOPIf,!

!

Prove penetrometriche statiche a punta elettrica CPTE campagna geognostica 2011

Indagine Profondità [m]
CPTE1 $,9-!
CPTE2 6,-@!

!
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3.3 CAMPAGNA D’INDAGINE 2015 - 2016

4O!NIWI!WR!LMSUIWRZIOPS!VRTWRQRKMRSa!NSPPS!JK!NTLIMXRNRSOI!WIJ!&MSY,!4OV,!+RMg!5KMTJJK!I!WIJJA4OV,!

0KNNKM_a! 0SONTJIOPR! 3IUORUR! WIJ! ;,4,&,! .SPP,! ;TKMOSPPKa! c! NPKPK! INIVTRPK! TOK! OTSXK!

UKZLKVOK!WR!ROWKVROI!LMROURLKJZIOPI!YROKJRQQKPK!KJJK!UKMKPPIMRQQKQRSOI!VISPIUORUK!WIR!PIMMIOR!

WR! YSOWKQRSOI!WIR! PMKPPR! WR! MRJIXKPS! ROPIMINNKPR! WKR!WRNNINPR!."!I!.7!IW!KJJK! UKMKPPIMRQQKQRSOI!

VISPIUORUK!WIR!ZKPIMRKJR!WK!USNPMTQRSOI!TPRJRQQKPR!LIM!JK!MIKJRQQKQRSOI!WIJ!MRJIXKPS,!

!

+!PKJI!NUSLS!NSOS!NPKPR!INIVTRPRj!

C! Or! %! NSOWKVVR! VISVOSNPRUR! K! UKMSPKVVRS! USOPROTS! I! Or! "B! NSOWKVVR! K! WRNPMTQRSOI! WR!

OTUJIS!LIM!JARONPKJJKQRSOI!WR!NPMTZIOPR!WR!ZSORPSMKVVRSh!

C! Or!?!NUKXR!INLJSMKPRXRa! RZZIWRKPKZIOPI!K!ZSOPI!IW! RZZIWRKPKZIOPI!K!XKJJI!WIR!WTI!

WRNNINPR!SNNIMXKPRa!WIOSZROKPR!MRNLIPPRXKZIOPI!&)"s&)-!I!&"s&-h!

C! Or!?!LMSXI!0&31a!WIOSZROKPI!*7a!*6a!*%a!*"Ba!*"7!I!*"9h!

!

Durante le perforazioni dei sondaggi a carotaggio continuo sono state eseguite le 

seguenti attività: 

C! catalogazione e ripresa fotografica del materiale recuperato; 

C! riconoscimento stratigrafico, geotecnico e geomeccanico dei materiali; 

C! esecuzione di determinazioni speditive sulle caratteristiche di consistenza dei 

materiali (Pocket Penetrometer); 

C! prelievo di campioni indisturbati (negli strati coesivi) per l’esecuzione di prove 

di laboratorio; 

C! prelievo di campioni rimaneggiati per l’esecuzione di prove di laboratorio. 

 

&IM!JK!ZRNTMK!WIJJI!LMINNRSOR!ROPIMNPRQRKJR!KJJK!bKNI!WIJ!MRJIXKPS!I!OIR!PIMMIOR!WR!YSOWKQRSOI!NSOS!

NPKPR!RONPKJJKPR!Or!"B!LRIQSZIPMR!0KNKVMKOWI!I!Or!-!LRIQSZIPMR!K!PTbS!KLIMPS,!

&IM! JK!ZRNTMK!WIVJR! NLSNPKZIOPR! RO! LMSYSOWRP_!NSOS!NPKPR! RONPKJJKPR! Or! 6! ROUJROSZIPMR! K! NSOWK!

MIZSXRbRJIa!ZIOPMI!LIM!RJ!USOPMSJJS!WIVJR!NLSNPKZIOPR!RO!NTLIMYRURI!c!NPKPK!LMIWRNLSNPK!TOK!MIPI!

WR!LTOPR!WR!ZRNTMK!ZSORPSMKPR!USO!MRJRIXR!PSLSVMKYRUR!WR!NTLIMYRURI,!

2IJJK!NIVTIOPI!PKbIJJK!NSOS!NROPIPRQQKPR!R!NSOWKVVR!K!UKMSPKVVRS!USOPROTS!INIVTRPR!WTMKOPI!JK!

UKZLKVOK!VISVOSNPRUK!WIJ!7B"9!F!7B"?!I!JI!MIJKPRXI!LMSXI!RO!NRPS,!
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Sondaggi a carotaggio continuo, campagna d’indagine 2015 – 2016 

Sondaggio Profondità 
[m]

N. campioni 
indisturbati [n.]

N. campioni 
rimaneggiati [n.]

Piezometro
[m]

Inclinometro
[m]

S1a 7B,B! 9! "?! &0!m"-,9Bs"-,79n! C!
S3 7B,B! 6! 7$! ! 7B,B!
S6 "9,B! -! "6! ! "9,B!
S9 "$,-! -! "$! &0!m!-,69s-,7Bn! !
S11 "9,B! 6! 7B! ! "9,B!
S14 "B,-! 6! "-! ! "B,B!
S18 "6,9! 7! "@! &+!m6,9n! !
! &+j!LRIQSZIPMS!WIJ!PRLS!K!PTbS!KLIMPS!mLMSYSOWRP_!PMKPPS!YRJPMKOPIn!

&0j!LRIQSZIPMS!0KNKVMKOWI!mLMSYSOWRP_!WR!RONPKJJKQRSOI!WIJJK!UIJJKn!

!

2IJJK!NIVTIOPI!3KbIJJK!NSOS!NROPIPRQQKPR!R!NSOWKVVR!K!WRNPMTQRSOI!WR!OTUJIS!INIVTRPR!WTMKOPI!JK!

UKZLKVOK!WIJ!7B"9!F!7B"?!I!JI!MIJKPRXI!NPMTZIOPKQRSOR!RONPKJJKPI,!

!

Sondaggi a distruzione di nucleo, campagna d’indagine 2015 – 2016 

Sondaggio Profondità [m] Piezometro [m]

S1b $,7! &0!m%,9Bs%,79n!
S5a $,%! &0!m$,-Bs$,B9n!
S5b "%,B! &0!m"?,9Bs"?,79n!
S8a 6,B! &0!m!-,7Bs7,@9n!
S8b %,B! &0!m?,7Bs9,@9n!
S8c %,B! &+!m%,Bn!
S13 9,?! &0!m9,B9s6,$Bn!
S16a -,B! &0!m",$Bs",99n!
S16b 9,B! &0!m6,7Bs-,@9n!
P2 ! &+!m?,"n!
&+j!LRIQSZIPMS!WIJ!PRLS!K!PTbS!KLIMPS!mLMSYSOWRP_!PMKPPS!YRJPMKOPIn!
&0j!LRIQSZIPMS!0KNKVMKOWI!mLMSYSOWRP_!WR!RONPKJJKQRSOI!WIJJK!UIJJKn!

!

Durante l’esecuzione delle trincee esplorative sono stati prelevati campioni a blocco 

nei terreni a grana fine. In corrispondenza della trincea P2, al momento della chiusura 

si è proceduto all’installazione di un piezometro a tubo aperto.!

2IJJK!NIVTIOPI!3KbIJJK!c!ROWRUKPK!JK!LMSYSOWRP_!MKVVRTOPK!WKJJI!LMSXI!0&31!INIVTRPI!WTMKOPI!

JK!UKZLKVOK!7B"9!F!7B"?,!

!

Prove penetrometriche statiche CPTU, campagna di indagine 2015 – 2016. 

Nome CPTU Profondità raggiunta [m]
S2 "6,-!
S4 -,9!
S7 9,$!

S10 "6,B!
S12 "7,@!
S15 ?,B!

!
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+J!YROI!WR!UKMKPPIMRQQKMI!R!ZKPIMRKJR!TPRJRQQKPR!LIM!JK!USNPMTQRSOI!WIJ!MRJIXKPS!NSOS!NPKPI!INIVTRPI!

JI!NIVTIOPR!ROWKVRORj!

C! Or!%!LMSXI!LIOIPMSZIPMRU\I!WROKZRU\I!.&*>h!

C! Or!"7!LMSXI!WR!UKMRUS!NT!LRKNPMKh!

C! Or!"!LMSXK!WR!LIMZIKbRJRP_!WR!PRLS![)KPNTS]a!

!

SJPMI!K!LMSXI!WR!UJKNNRYRUKQRSOI!I!LMSXI!WR!USZLKPPKQRSOI!WR!PRLS!&MSUPSM,!

4OYROIa! OIJ! USMNS!WIJJK! UKZLKVOK!WR! ROWKVROI!7B"9! C! 7B"?!c! NPKPK!INIVTRPK!TOK! PSZSVMKYRK!

IJIPPMRUK!PMRWRZIONRSOKJI!WIJ! PMKPPS!WR!MRJIXKPS!WIJJK!*,*,!"7"!ROPIMINNKPS!WKR!WRNNINPR!I!WR!TOK!

NPMRNURK!WR!PIMMIOS!K!XKJJI!WR!`TINPS,!

!

3.4 CAMPAGNA D’INDAGINE 2017

+W!TJPIMRSMI!KLLMSYSOWRZIOPS!WIJ!`TKWMS!USOSNURPRXS!WIJJI!UKMKPPIMRNPRU\I!WIJ! NSPPSNTSJSa!VJR!

NUMRXIOPR! \KOOS! LRKORYRUKPS! JAINIUTQRSOI! WR! WTI! TJPIMRSMR! NSOWKVVR! VISPIUORUR! K! UKMSPKVVRS!

USOPROTS!eWIOSZROKPR!*;("C*;(7fa!WR!UTR!NR!MRLSMPK!JATbRUKQRSOI!OIJJK!NSPPSNPKOPI!5RVTMK!",!

!

!

Figura 1! 1bRUKQRSOI!LJKORZIPMRUK!ROWRUKPRXK!WIR!NSOWKVVR!LMIXRNPR!OIJJK!UKZLKVOK!WR!
ROWKVROI!7B"%,!

!

+JJS! NPKPS! KPPTKJI! c! NPKPK! INIVTRPK! JK! NSJK! XIMPRUKJI! WR! ROWKVROI! *;(7! eNTUUINNRXKZIOPI!

MROSZROKPK!*"p*0'f!OIJJK!LSNRQRSOI! ROWRUKPK!USZI![KJPIMOKPRXK]!OIJJK!NSLMKNPKOPI!5RVTMK!"a!
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ZIOPMI!OSO!c!NPKPS!LSNNRbRJI!INIVTRMI!JK!XIMPRUKJI!*;("!K!UKTNK!WR!LMSbJIZKPRU\I!WR!KUUINNS!

eWRORIVS!WK!LKMPI!WIJJK!LMSLMRIP_f,!

.TMKOPI! JK! LIMYSMKQRSOI! WIJ! NSOWKVVRS! *"p*0'a! spinta fino a 20 m di profondità,! NSOS!

NPKPI!INIVTRPI!JI!NIVTIOPR!KPPRXRP_j!

C! catalogazione e ripresa fotografica del materiale recuperato; 

C! accurato riconoscimento stratigrafico, geotecnico e geomeccanico dei materiali; 

C! esecuzione di determinazioni speditive sulle caratteristiche di consistenza dei 

materiali (Pocket Penetrometer, Vane Test). 
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4 MONITORAGGIO PIEZOMETRICO E SINTESI DELL’ASSETTO IDROGEOLOGICO

2IJJAKMIK!WR! ROPIMINNI!LIM! RJ!LMINIOPI!LMSVIPPS!NSOS!NPKPI!INIVTRPI! JI!NIVTIOPR!UKZLKVOI!WR!

ZSORPSMKVVRSj!

C! UKZLKVOK!WR!ZSORPSMKVVRS!LRIQSZIPMRUS!7BB@!F!7B"B!K!bKNI!WIJ!&MSVIPPS!.IYRORPRXSh!

C! UKZLKVOK!WR!ZSORPSMKVVRS!LRIQSZIPMRUS!IW! ROUJROSZIPMRUS!7B"9!F!7B"?a! INIVTRPK! RO!

NIWI!WR!031h!

C! KVVRSMOKZIOPS!WIR!WKPR!WR!ZSORPSMKVVRS!ZKVVRS!F!VRTVOS!7B"%,!

!

2IJ!NIVTRPS!NKMKOOS!LMINIOPKPI!JI!JIPPTMI!LRIQSZIPMRU\I!INIVTRPI!OIJJI!WRXIMNI!UKZLKVOI!WR!

ZSORPSMKVVRS,! <K! LMINIOPKQRSOI! WIR! WKPR! WR! ZSORPSMKVVRS! NKM_! USZLJIPKPK! WK! TOK! NROPINR!

WINUMRPPRXK!WIJJAKNNIPPS!RWMSVISJSVRUS!WIJ!NRPS!RO!INKZI,!

<ATbRUKQRSOI!WIJJK!NPMTZIOPKQRSOI!c!MRLSMPKPK!OIJ!WSU,!m?n,!

!

4.1 MONITORAGGIO PIEZOMETRICO

2IJJK!NIVTIOPI!PKbIJJK!XIOVSOS!MRLSMPKPI! JI! JIPPTMI!LRIQSZIPMRU\I!INIVTRPI!NTJ!LRIQSZIPMS!K!

PTbS! KLIMPS! *07&Q! RONPKJJKPS! OIJ! USMNS! WIJJK! UKZLKVOK! WIJ! 7BB@! F! 7B"B,! <I! JIPPTMI! NSOS!

INLMINNI!NRK!RO!`TSPK!KNNSJTPK!eZ!N,J,Z,f!NRK!RO!`TSPK!MIJKPRXK!eLMSYSOWRP_!WKJ!L,U,f,!

!

Letture piezometriche campagna geognostica 2009 - 2010

Misura 0 1 2 3 4 5 6 7

Data mar-10 mag-10 lug-10 set-10 nov-10 gen-11 feb-11 nov-11

m p.c. 1,50 2,78 3,43 3,48 2,86 2,74 2,74 2,96

m s.l.m 412,67 411,39 410,74 410,69 411,31 411,43 411,43 411,43

!

*TUUINNRXKZIOPIa!TJPIMRSMR!ZRNTMI!WIR! JRXIJJR! LRIQSZIPMRUR! NSOS!NPKPI!INIVTRPI!NTR!LRIQSZIPMR!

RONPKJJKPR!OIJ!USMNS!WIJJK!UKZLKVOK!VISVOSNPRUK!7B"9!F!7B"?,!2IJJI!NIVTIOPR!PKbIJJI!XIOVSOS!

MRLSMPKPI!JI!ZRNTMI!WR!NSVVRKUIOQK!IYYIPPTKPI,!
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Letture piezometriche campagna di monitoraggio 2015 - 2016!

Piezometro Casagrande S1a. Profondità massima della cella piezometrica rispetto al piano campagna: 13.48 m.

Data canna 1 canna 2 

27/10/2015 9.95 9.95 

12/11/2015 9.37 9.4 

17/11/2015 9.19 9.19 

02/12/2015 9.17 9.18 

21/12/2015 9.22 9.22 

13/01/2016 9.24 9.24 

20/01/2016 9.35 9.38 

27/01/2016 9.41 9.41 

15/02/2016 9.51 9.51 

02/03/2016 9.63 9.64 

!

Piezometro Casagrande S1b. Profondità massima della cella piezometrica rispetto al piano campagna: 7.67 m.

Data canna 1 canna 2 

12/11/2015 7.19 7.2 

17/11/2015 7.07 7.07 

02/12/2015 7.17 7.17 

21/12/2015 7.23 7.23 

13/01/2016 7.2 7.21 

20/01/2016 7.1 7.1 

27/01/2016 7.12 7.12 

15/02/2016 7.18 7.18 

02/03/2016 7.2 7.2 

!

Piezometro Casagrande S5a. Profondità massima della cella piezometrica rispetto al piano campagna: 8.21 m.

Data canna 1 canna 2 

30/09/2015 2.43 2.43 

27/10/2015 1.98 1.96 

12/11/2015 2.02 2.01 

17/11/2015 1.8 1.8 

02/12/2015 1.95 1.95 

21/12/2015 1.89 1.89 

13/01/2016 1.87 1.87 

20/01/2016 1.88 1.85 

27/01/2016 1.96 1.95 

15/02/2016 1.85 1.83 

02/03/2016 1.98 1.98 

!



Affidamento a Contraente Generale dei “Lavori di ammodernamento del tratto Palermo - Lercara Friddi, lotto funzionale dal km 14,4 (km. 

0,0 del Lotto 2) compreso il tratto di raccordo della rotatoria Bolognetta, al km 48,0 (km. 33,6 del Lotto 2 – Svincolo Manganaro incluso) 

compresi i raccordi con le attuali SS n.189 e SS n.121” - PROGETTO DI RIFACIMENTO DEL RILEVATO SCORCIAVACCHE – DAL KM 

11+140 AL KM 11+509

RELAZIONE GEOTECNICA E SISMICA - DAL KM 11+140 AL KM 11+509!

"%#$%!

Piezometro Casagrande S5b. Profondità massima della cella piezometrica rispetto al piano campagna: 16.56 m.!

30/09/2015 1.89 1.89 

27/10/2015 1.44 1.44 

12/11/2015 1.7 1.7 

17/11/2015 1.43 1.43 

02/12/2015 1.49 1.49 

21/12/2015 1.56 1.56 

13/01/2016 1.54 1.54 

20/01/2016 1.25 1.25 

27/01/2016 1.53 1.52 

15/02/2016 1.32 1.32 

02/03/2016 1.34 1.35 

!

Piezometro Casagrande S8a. Profondità massima della cella piezometrica rispetto al piano campagna: 3.02 m.!

Data canna 1 canna 2 

12/11/2015 2.75 2.75 

17/11/2015 2.64 2.64 

02/12/2015 2.83 2.83 

21/12/2015 2.91 2.91 

13/01/2016 2.86 2.86 

20/01/2016 2.99 2.99 

27/01/2016 2.99 2.99 

15/02/2016 3.01 3.01 

02/03/2016 3.01 3.01 

!

!

Piezometro Casagrande S8b. Profondità massima della cella piezometrica rispetto al piano campagna: 6.06 m.!

Data canna 1 canna 2 

12/11/2015 5.19 5.2 

17/11/2015 5 5 

02/12/2015 5 5 

21/12/2015 5 5 

13/01/2016 4.98 4.98 

20/01/2016 4.98 4.98 

27/01/2016 5.05 5.04 

15/02/2016 5.02 5.02 

02/03/2016 5.06 5.06 

!



Affidamento a Contraente Generale dei “Lavori di ammodernamento del tratto Palermo - Lercara Friddi, lotto funzionale dal km 14,4 (km. 

0,0 del Lotto 2) compreso il tratto di raccordo della rotatoria Bolognetta, al km 48,0 (km. 33,6 del Lotto 2 – Svincolo Manganaro incluso) 

compresi i raccordi con le attuali SS n.189 e SS n.121” - PROGETTO DI RIFACIMENTO DEL RILEVATO SCORCIAVACCHE – DAL KM 

11+140 AL KM 11+509

RELAZIONE GEOTECNICA E SISMICA - DAL KM 11+140 AL KM 11+509!

"$#$%!

Piezometro a tubo aperto S8c. Profondità massima del piezometro rispetto al piano campagna: 7 m.

Data misura 

12/11/2015 asciutto 

17/11/2015 asciutto 

02/12/2015 asciutto 

21/12/2015 asciutto 

13/01/2016 6.63 

20/01/2016 6.56 

27/01/2016 6.54 

15/02/2016 6.42 

02/03/2016 6.38 

!

Piezometro Casagrande S9. Profondità massima della cella piezometrica rispetto al piano campagna: 3.55 m.

Data canna 1 canna 2 

27/10/2015 2.77 2.77 

12/11/2015 2.71 2.72 

17/11/2015 2.56 2.56 

02/12/2015 2.63 2.63 

21/12/2015 2.65 2.65 

13/01/2016 2.7 2.7 

20/01/2016 2.7 2.7 

27/01/2016 2.71 2.71 

15/02/2016 2.66 2.66 

02/03/2016 2.45 2.45 

!

Piezometro Casagrande S13a. Profondità massima della cella piezometrica rispetto al piano campagna: 4.79 m.

Data canna 1 canna 2 

27/10/2015 1.1 1.11 

12/11/2015 1.4 1.59 

17/11/2015 1.32 1.32 

02/12/2015 1.22 1.22 

21/12/2015 1.5 1.5 

13/01/2016 1.55 1.55 

20/01/2016 1.19 1.19 

27/01/2016 1.4 1.4 

15/02/2016 1.46 1.46 

02/03/2016 1.49 1.49 

!
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Piezometro Casagrande S16a. Profondità massima della cella piezometrica rispetto al piano campagna: 2.00 m.

Data canna 1 canna 2 

27/10/2015 asciutto asciutto 

12/11/2015 1.58 1.58 

17/11/2015 0.98 0.98 

02/12/2015 0.57 0.57 

21/12/2015 0.51 0.51 

13/01/2016 0.47 0.47 

20/01/2016 0.46 0.46 

27/01/2016 0.48 0.49 

15/02/2016 0.38 0.439 

02/03/2016 0.07 0.07 

!

Piezometro Casagrande S16b. Profondità massima della cella piezometrica rispetto al piano campagna: 4.05 m.

Data canna 1 canna 2 

27/10/2015 -0.11 -0.11 

12/11/2015 0.38 0.38 

17/11/2015 0.23 0.23 

02/12/2015 0.51 0.51 

21/12/2015 0.53 0.53 

13/01/2016 0.55 0.55 

20/01/2016 0.57 0.57 

27/01/2016 0.6 0.6 

15/02/2016 0.49 0.5 

02/03/2016 0.48 0.48 

!

Piezometro a tubo aperto S18. Profondità massima del piezometro rispetto al piano campagna: 14.4 m.

Data misura 

27/10/2015 2.09 

12/11/2015 2.38 

17/11/2015 2.33 

02/12/2015 2.01 

21/12/2015 2.53 

13/01/2016 2.57 

20/01/2016 2.18 

27/01/2016 2.26 

15/02/2016 2.41 

02/03/2016 2.49 

!
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Piezometro a tubo aperto P2. Profondità massima del piezometro rispetto al piano campagna: 6.12 m.

Data misura 

13/01/2016 2.1 

20/01/2016 1.15 

27/01/2016 1.68 

15/02/2016 1.03 

02/03/2016 0.93 

!

4.2 SINTESI DELL’ASSETTO IDROGEOLOGICO

<AKOKJRNR!WIJJI!JIPPTMI!LRIQSZIPMRU\I!INIVTRPIa!TORPK!KJJI!SNNIMXKQRSOR!WIMRXKPI!WKR!NSLMKJJTSV\R!

IYYIPPTKPR!RO!NRPSa!LSMPK!K!MRPIOIMI!U\I!VJR!NPMKPR!LRd!NTLIMYRURKJR!WIJ!NSPPSNTSJSa!U\I!USNPRPTRNUSOS!

JK! 5SMZKQRSOI! VISPIUORUK! Da! WIOSZROKPK! [0SJPMI]! eXIWR! &KMKVMKYS! 7,"fa! I! U\I! MRNTJPKOS! WR!

ZKVVRSMI!ROPIMINNI!KR!YROR!WIJJI!XIMRYRU\I!WR!NPKbRJRP_!WIJ!ZKOTYKPPSa!USNPRPTRNUKOS!TO!NRNPIZK!WR!
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5 MONITORAGGIO INCLINOMETRICO E SINTESI DEL QUADRO DEFORMATIVO
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C! KVVRSMOKZIOPS!WIR!WKPR!WR!ZSORPSMKVVRS!ZKVVRS!F!VRTVOS!7B"%,!
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5.1 MONITORAGGIO INCLINOMETRICO

2IJ! USMNS! WIJJK! UKZLKVOK! WR!ZSORPSMKVVRS! 7B"9! F! 7B"?! I! WIJ! MIUIOPI! KVVRSMOKZIOPS! WIJ!
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ROUJROSZIPMR! *-! IW! *?! MRJIXKOS! JI! USOWRQRSOR! SNNIMXKPI! RO! USMMRNLSOWIOQK! WIJJK! NIQRSOI! RO!
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LKMPI!NRVORYRUKPRXK!K!NLSNPKZIOPR! RO!KPPS!OIJ!NSPPSNTSJS!RO!ZSWS!ROWRLIOWIOPI!WKJJK!LMINIOQK!

WIJ!UKMRUS!USNPRPTRPS!WKJ!MRJIXKPS,!

;JR!INRPR! WR! PKJR! JIPPTMI!USNi!USZI! RJJTNPMKPR!OIJ!WSU,! m"n!NSOS! MRLSMPKPR! OIJJI!NIVTIOPR!5RVTMI! RO!

PIMZROR! WR! MRNTJPKOPI! WIVJR! NLSNPKZIOPR! eR! WKPR! MIJKPRXR! KJJK! ZRNTMK! WR! KLMRJI! 7B"%! NSOS! NPKPR!

MRUIXTPRa!ROYSMZKJZIOPI!IW!RO!PIMZROR!LMIJRZROKMRa!RO!YSMZKPS!VMKYRUSf,!!
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Figura 4 4OUJROSZIPMS! *""a! MRNTJPKOPI! WIVJR! NLSNPKZIOPR,! &IMRSWS! WR! ZSORPSMKVVRSj!
OSXIZbMI!7B"9!s!KLMRJI!7B"%!eWK!WSU,!m"nf,!

In
cl. S

 11 - S
p

o
stam

en
to

 p
er so

m
m

ato
ria

B " 7 - 6 9 ? % $ @ "B

B

7

6

?

$

"B

"7

"6

"?

"$

7B

P
ro

f. (m
)

Spostamento (mm)

"%#""#7B"9

B7#"7#7B"9

7"#"7#7B"9

"-#B"#7B"?

7%#B"#7B"?

"9#B7#7B"?

B7#B-#7B"?

B9#B6#7B"%



Affidamento a Contraente Generale dei “Lavori di ammodernamento del tratto Palermo - Lercara Friddi, lotto funzionale dal km 14,4 (km. 

0,0 del Lotto 2) compreso il tratto di raccordo della rotatoria Bolognetta, al km 48,0 (km. 33,6 del Lotto 2 – Svincolo Manganaro incluso) 

compresi i raccordi con le attuali SS n.189 e SS n.121” - PROGETTO DI RIFACIMENTO DEL RILEVATO SCORCIAVACCHE – DAL KM 

11+140 AL KM 11+509

RELAZIONE GEOTECNICA E SISMICA - DAL KM 11+140 AL KM 11+509!

7?#$%!

!
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5.2 SINTESI DEL QUADRO DEFORMATIVO A LIVELLO LOCALE

3IOIOWS! USOPS! WIJJI! IJKbSMKQRSOR! SPPIOTPI! LIM! SVOR! XIMPRUKJIa! NR! LTg! KYYIMZKMI! U\I! VJR!

NPMTZIOPR! *-a! *""! IW! *"6! MRJIXKOS! USO! U\RKMIQQK! NLSNPKZIOPR! NRVORYRUKPRXR! MIJKPRXR! K!

ZSXRZIOPR! PTPPSMK! RO! IXSJTQRSOI! IOPMS! TOK! QSOK! WR! PKVJRS! bIO! WIYRORPK! I! LRTPPSNPS! MRNPMIPPK!

eUSZLMINK!PMK!",9!I!7,B!Z!WR!NLINNSMIfa!RO!WRMIQRSOI!LMIXKJIOPI!OSMWCNTW!S!OSMWSXINPCNTWINP,!

In
cl. S

 14 - S
p

o
stam

en
to

 p
er so

m
m

ato
ria

B "B 7B -B 6B 9B ?B %B $B @B "BB

B

"

7

-

6

9

?

%

$

@

"B

""

P
ro

f. (m
)

Spostamento (mm)

"7#""#7B"9

"%#""#7B"9

B7#"7#7B"9

7"#"7#7B"9

"-#B"#7B"?

7%#B"#7B"?

"9#B7#7B"?

B7#B-#7B"?

B9#B6#7B"%



Affidamento a Contraente Generale dei “Lavori di ammodernamento del tratto Palermo - Lercara Friddi, lotto funzionale dal km 14,4 (km. 

0,0 del Lotto 2) compreso il tratto di raccordo della rotatoria Bolognetta, al km 48,0 (km. 33,6 del Lotto 2 – Svincolo Manganaro incluso) 

compresi i raccordi con le attuali SS n.189 e SS n.121” - PROGETTO DI RIFACIMENTO DEL RILEVATO SCORCIAVACCHE – DAL KM 

11+140 AL KM 11+509

RELAZIONE GEOTECNICA E SISMICA - DAL KM 11+140 AL KM 11+509!

7%#$%!

+OU\I! JI!ZRNTMI!USZLRTPI! RO!USMMRNLSOWIOQK!WIJJAROUJROSZIPMS!*?!YSMORNUSOS!NLSNPKZIOPR! RO!
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<AKOKJRNR!WIJJK!NRUTMIQQK!RO!USOWRQRSOR!NRNZRU\I!WIJJI!SLIMI!RO!ZKPIMRKJR!NURSJPR!I!WIJJI!SLIMI!WR!

NSNPIVOS!SVVIPPS!WIJJK!LMINIOPI!LMSVIPPKQRSOIa!USNi!USZI!JAKOKJRNR!WR!NPKbRJRP_!WIR!LIOWRRa!LTg!

INNIMI!INIVTRPK!ZIWRKOPI!RJ!ZIPSWS!LNITWSCNPKPRUS!S!ZIWRKOPI!RJ!ZIPSWS!WIVJR!NLSNPKZIOPR,!

2IJJAKOKJRNR!LNITWSCNPKPRUK!JAKQRSOI!NRNZRUK!c!MKLLMINIOPKPK!WK!TOK!YSMQK!NPKPRUK!I`TRXKJIOPI!

LKMR!KJ!LMSWSPPS!WIJJI!YSMQI!WR!VMKXRP_!LIM!TO!SLLSMPTOS!USIYYRURIOPI!NRNZRUS,!

2IJJI!XIMRYRU\I!KJJS!NPKPS!JRZRPI!TJPRZSa!R!XKJSMR!WIR!USIYYRURIOPR!NRNZRUR!SMRQQSOPKJI!k\!I!XIMPRUKJI!

kX!LSNNSOS!INNIMI!XKJTPKPR!ZIWRKOPI!JI!INLMINNRSORj!

k\!v!wZ!x!KZKy#V!

kX!v!z!Ba9!x!k\!

WSXIj!

KZKy!v!KUUIJIMKQRSOI!SMRQQSOPKJI!ZKNNRZK!KPPINK!KJ!NRPSh!

V!v!KUUIJIMKQRSOI!WR!VMKXRP_h!

!Z!v!USIYYRURIOPI!WR!MRWTQRSOI!WIJJAKUUIJIMKQRSOI!ZKNNRZK!KPPINK!KJ!NRPS,!

!

4O!KNNIOQK!WR! KOKJRNR! NLIURYRU\I!WIJJK! MRNLSNPK! NRNZRUK! JSUKJIa! JAKUUIJIMKQRSOI!ZKNNRZK!LTg!

INNIMI!XKJTPKPK!USO!JK!MIJKQRSOI!

KZKy!v!*!x!KVv!*3!x!**!x!KV!

WSXIj!

*! v! USIYYRURIOPI! U\I! USZLMIOWI! JAIYYIPPS! WIJJAKZLJRYRUKQRSOI! NPMKPRVMKYRUK! e**f! I!

WIJJAKZLJRYRUKQRSOI!PSLSVMKYRUK!e*3fh!

KV!v!KUUIJIMKQRSOI!SMRQQSOPKJI!ZKNNRZK!KPPINK!NT!NRPS!WR!MRYIMRZIOPS!MRVRWS,!

!
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6.1 PERIODO DI RIFERIMENTO PER L’AZIONE SISMICA

<K!LMSVIPPKQRSOI!WIJJI!SLIMI!YKM_!MRYIMRZIOPS!Kj!

!! XRPK!OSZROKJI! 82!v!9B!KOOR!

!! UJKNNI!WATNS! 48!

!

4O!bKNI!K!URg!MRNTJPKj!

!! USIYYRURIOPI!WATNS! 01!v!7,B!

!! LIMRSWS!WR!MRYIMRZIOPS!LIM!JAKQRSOI!NRNZRUK! 8'!v!82!y!01!v!"BB!KOOR!

!

&MINI!USZI!MRYIMRZIOPS! JI!USSMWROKPI!WIJJAKMIK!WR! ROPIMXIOPS!NR!SPPRIOI!TO!XKJSMI!WR!KV!LKMR!K!

B,"%7,!

6.2 CARATTERIZZAZIONE SISMICA DELL’AREA

&IM!JI!XIMRYRU\I!WR!NRUTMIQQK!WIJJI!SLIMI!LMIXRNPI!OIJ!OTSXS!PMKPPS!RO!INKZIa!NSOS!NPKPR!KWSPPKPR!

R!NIVTIOPR!LKMKZIPMRj!

!

*3!v!",B!

**!v!",66!

!

4J! XKJSMI!WR!**!WIMRXK!WKJ! UKJUSJS!WIJ!LKMKZIPMS!8*-Ba! U\I!c!NPKPS!INIVTRPS!TPRJRQQKOWS! R!WKPR!

VISYRNRUR!WRNLSORbRJR!OIJJI!UKZLKVOI!WAROWKVROI!7BB@!C!7B"B,!4O!LKMPRUSJKMIa!NSOS!NPKPR!LMINR!RO!

INKZI!R!MRNTJPKPR!SPPIOTPR!WKJJI!LMSXIj!

!! .SuO!>SJI!INIVTRPK!IOPMS!RJ!YSMS!WR!NSOWKVVRS!*U".>h!

!! )+*o-Kh!

!! *RNZRUK!K!MRYMKQRSOI!PSZSVMKYRUK!KW!KJPK!MRNSJTQRSOIa!3/)/!7-!I!3/)/!76!

!

*TJJK! bKNI! WIJJI! NTWWIPPI! UKZLKVOI! WAROWKVROR! c! IZIMNS! U\I! RJ! PIMMIOS! WR! YSOWKQRSOI! LTg!

INNIMI!UJKNNRYRUKPS!OIJJK!0KPIVSMRK!0j!

[Depositi di terreni a grana grossa mediamente addensati o terreni a grana fina mediamente 

consistenti con spessori superiori a 30 m, caratterizzati da un graduale miglioramento delle 

proprietà meccaniche con la profondità e da valori di Vs,30 compresi tra 180 m/s e 360 m/s 
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(ovvero 15 < NSPT,30 < 50 nei terreni a grana grossa e 70 < cu,30 < 250 kPa nei terreni a grana 

fina)],!

!

1PRJRQQKOWS! TO! USIYYRURIOPI! WR! MRWTQRSOI! WIJJAKUUIJIMKQRSOI!ZKNNRZK!KPPINK! KJ! NRPS!!Z! LKMR! K!

B,76a!NTJJK!bKNI!WIR!XKJSMR!WIR!LKMKZIPMR!NSLMK!MRLSMPKPR!NR!SPPRIOIj!

!

k\!v!B,B9@!

kX!v!±B,B7@!
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7 CARATTERIZZAZIONE GEOTECNICA

7.1 CARATTERIZZAZIONE GEOTECNICA DEI TERRENI COSTITUENTI IL SOTTOSUOLO

<K! UKMKPPIMRQQKQRSOI! VISPIUORUK! WIR! PIMMIOR! USNPRPTIOPR! JI! YSMZKQRSOR! +! I! D! c! NPKPK! MRUKXKPK!

WKJJAROPIMLMIPKQRSOI!WIJJI!LMSXI!RO!NRPS!I!WIJJI!LMSXI!WR!JKbSMKPSMRS!NTR!UKZLRSOR!ROWRNPTMbKPR,!

<K! UKJRbMKQRSOI! YROKJI! WIR! LKMKZIPMR! WR! MINRNPIOQK! KJ! PKVJRS! RO! USOWRQRSOR! MINRWTI! LIM! JK!

YSMZKQRSOI! Da! R! UTR! MKOVI! WR! XKMRKQRSOI! NSOS! NPKPR! WIYRORPR! ZIWRKOPI! LMSXI! WR! PKVJRS! WRMIPPS!

NSPPSLSOIOWS! R! LMSXROR! K! WRXIMNR! URUJR! WR! PKVJRSa! c! NPKPK! IYYIPPTKPK!ZIWRKOPI! bKUkCKOKJlNRN! I!

NKM_!LMINIOPKPK!KJ!0KLRPSJS!$,!

<K! UJKNNRYRUKQRSOI! WIR! PIMMIOR! c! KXXIOTPK! INNIOQRKJZIOPI! NTJJK! bKNI! WIR! MRNTJPKPR! WIJJI!

NIVTIOPR!LMSXI!WR!UJKNNRYRUKQRSOIj!

-! KOKJRNR!VMKOTJSZIPMRU\I!e5RVTMK!@s5RVTMK!"Bfh!

-! LINR!WR!XSJTZI!OKPTMKJI!e5RVTMK!""fh!

-! JRZRPR!WR!+PPIMbIMV!e5RVTMK!"7s5RVTMK!"6f!

-! USOPIOTPR!WAKU`TK!OKPTMKJI!e5RVTMK!"-f!

!

7.1.1 CARATTERISTICHE DI RESISTENZA

<K! WIPIMZROKQRSOI! WIJJK! MINRNPIOQK! KJ! PKVJRS! RO! USOWRQRSOR! OSO! WMIOKPI! UTa! YK! MRYIMRZIOPS! KR!

MRNTJPKPR!SPPIOTPR!WKj!

!! ZRNTMI! USO! &SUkIP! &IOIPMSZIPIMa! INIVTRPI! RO! NRPS! NTJJI! UKMSPI! WIR! NSOWKVVR! IW! RO!

JKbSMKPSMRS!NTR!UKZLRSOR!ROWRNPTMbKPR!LMIJIXKPR!e5RVTMK!"9fh!

!! LMSXI!PMRKNNRKJR!WR!PRLS!11!e5RVTMK!"9fh!

+PPMKXIMNS! JK! NPRZK! WIR! LKMKZIPMR! ROWRUI! WIYRORPR! WK! 'SbIMPNSO! e7B"Bfa! USOYIMZKPK! WKJJI!

NPMKPRVMKYRI!WIR!NSOWKVVRa! JTOVS!JK!LMSYSOWRP_!WIJJI!XIMPRUKJR!LIOIPMSZIPMRU\I!INIVTRPI!c!NPKPK!

MIVRNPMKPK!JK!LMIXKJIOQK!WR!ZKPIMRKJR!USINRXR,!

&IMPKOPSa!MRNTJPK!KJPMINi!NRVORYRUKPRXK!JK!NPRZK!WIJJK!MINRNPIOQK!KJ!PKVJRS!OSO!WMIOKPK!UT!MRUKXKPK!

K!LKMPRMI!WKR!MRNTJPKPR!WIJJI!LMSXI!LIOIPMSZIPMRU\I!NPKPRU\I!0&3a!0&3(!I!0&31!ZIWRKOPI! JK!

NIVTIOPI!USMMIJKQRSOI!IZLRMRUK!LMSLSNPK!WK!'SbIMPNSO!e7BB@fj!
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voC
u

N

 - q
  c

"
# !

INNIOWSj!

! 2G!v!"6s7B!

! "XS!v!! LMINNRSOI!XIMPRUKJI!PSPKJI!

! `U!v!MINRNPIOQK!KJJK!LTOPK!MRJIXKPK!

!

<K! LMINNRSOI! XIMPRUKJI! PSPKJI! VISNPKPRUK! c! NPKPK! XKJTPKPK! RLSPRQQKOWS! TO! LINS! WR! XSJTZI!

OKPTMKJI!USNPKOPI!USO!JK!LMSYSOWRP_!LKMR!K!7B,B!k2#Z-,!

4!XKJSMR!WIJJK!MINRNPIOQK!KJ!PKVJRS!OSO!WMIOKPK!eUTf!MRUKXKPR!WKJJI!LMSXI!0&3!I!0&3(!INIVTRPI!

MRNLIPPRXKZIOPI!OIJ!USMNS!WIJJK!UKZLKVOK!WR! ROWKVROI!7BB@!F!7B"B!I!7B""!NSOS!MRLSMPKPR! RO!

5RVTMK!"?,!

4! XKJSMR! WIJJK! MINRNPIOQK! KJ! PKVJRS! OSO! WMIOKPK! eUTf! MRUKXKPR! WKJJI! LMSXI! 0&31! INIVTRPI! OIJ!

USMNS!WIJJK!UKZLKVOK!WR!ROWKVROI!7B"9!F!7B"?!NSOS!MRLSMPKPR!RO!5RVTMK!"%s5RVTMK!"$a!5RVTMK!

7Bs5RVTMK! 7-,! 4O! LKMPRUSJKMIa! JAROPIMLMIPKQRSOI! WR! `TINPI! TJPRZI! LMSXI! c! NPKPK! PMKPPK! WKVJR!

IJKbSMKPR!WR!UTR!KJ!WSU,!m7n,!2IJJI!5RVTMI!NSLMK!ZIOQRSOKPI!NSOS!NPKPR!ROWRUKPR!VMKYRUKZIOPIa!RO!

PIMZROR! NIZLJRYRUKPR! IW! KLLMSNNRZKPRa! R! XKJSMR! WIJJK! USINRSOI! OSO! WMIOKPK! LMTWIOQRKJR!

MKLLMINIOPKPRXR!LIM!YKNUI!WR!LMSYSOWRP_a!WK!UTRa!NTUUINNRXKZIOPIa!c!NPKPK!MRUKXKPK!JK!NPRZK!WIJ!

VMKWS!WR!NSXMKUSONSJRWKQRSOI!/0'!I!WIR!ZSWTJR!WR!WIYSMZKbRJRP_,"!

4O! USMMRNLSOWIOQK! WIJJK! LMSXK! 03&1! *6! e5RVTMK! "$f! c! NPKPK! IYYIPPTKPK! TOK! LMSXK!

LIOIPMSZIPMRUK!.&*>!K!LKMPRMI!WK!URMUK!-,6!Z!WK!L,U,a!LMSYSOWRP_!KJJK!`TKJI!JK!LMSXK!0&31!c!

KOWKPK!K!MRYRTPS,!.KJJK!LMSXK!.&*>!c!NPKPK!MRUKXKPK!JK!NPRZK!WIJJK!USINRSOI!OSO!WMIOKPK!USO!

JK!LMSYSOWRP_!MRLSMPKPK!RO!5RVTMK!"@,!

1JPIMRSMR!NPRZI!WIJJK!USINRSOI!OSO!WMIOKPKa!MRYIMRbRJR!KVJR!NPMKPR!LRd!NTLIMYRURKJR!WIJJK!YSMZKQRSOI!

Da!VR_!NSVVIPPR!KJ!UKMRUS!WIMRXKPS!WKJJK!USNPMTQRSOI!WIJ!MRJIXKPSa!NTUUINNRXKZIOPI!NZKOPIJJKPSa!

NSOS! NPKPI! MRUKXKPI! K! LKMPRMI! WKJJK! LMSXI! WR! UKMRUS! NT! LRKNPMK! INIVTRPI! OIJJK! UKZLKVOK! WR!

ROWKVROI!7B"9!F!7B"?!eXIWR!WSU,!m7nf,!+PPMKXIMNS!TOAKOKJRNR!ROXIMNK!WIJ!UKMRUS!JRZRPI!NPRZKPS!K!

LKMPRMI! WKJJAROPIMLMIPKQRSOI! WIJJK! UTMXK! UKMRUSCUIWRZIOPS! WIMRXKPK! WK! LMSXI! NLROPI! NROS! KW!

IJIXKPR! JRXIJJR! PIONRSOKJR! eR,I,! 6BB! k&Kf! I! USONRWIMKOWS! USOWRQRSOR! OSO! WMIOKPI! NSOS! NPKPR!

SPPIOTPR!XKJSMR!WIJJK!USINRSOI!OSO!WMIOKPK!UT!WIJ!PIMMIOS!WR!YSOWKQRSOI!USZLMINR!PMK!?9!I!"$B!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"!! 3KJI! LMSUIWTMK! VMKYRUK! c! NPKPK! IYYIPPTKPK! RO! `TKOPS! OSO! MRNTJPKXKOS! K! WRNLSNRQRSOI! WIVJR!

NUMRXIOPR!R!YRJI!IWRPKbRJR!TPRJR!LIM!TOK!USZLJIPK!MRIJKbSMKQRSOI!WIR!WKPR,!
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k&Ka!MRYIMRbRJR!K!LMSYSOWRP_!USMMRNLSOWIOPR!K!URMUK!-s$!Z!WKJ!LRKOS!NSZZRPKJI!WIJ!MRJIXKPS,!3KJR!

XKJSMR! NSOS! RO! JROIK!USO! R! XKJSMR! MRUKXKPR!WKJJI!LMSXI!WR! JKbSMKPSMRS!I!WKJJI!LMSXI! RO!NRPT!LIM! R!

PIMMIOR!WIJJK!USJPMIa!USZI!NR!LTg!KLLMIQQKMI!WKR!VMKYRUR!WIJJI!5RVTMI!NSLMK!MRU\RKZKPI,!

4O! PIMZROR!WMIOKPRa! R! MKOVI!WR!XKMRKQRSOI!WIJJAKOVSJS!WR! MINRNPIOQK!KJ! PKVJRS!WR!LRUUS!I!MINRWTS!

WIJJI! YSMZKQRSOR! +! I! D! NSOS! NPKPR! NPRZKPR! RO! LMRZK! bKPPTPK! ZIWRKOPI! JAROPIMLMIPKQRSOI! WIJJI!

LMSXI!WR!PKVJRS!WRMIPPS!INIVTRPI,!4!MRNTJPKPR!SPPIOTPR!NSOS!MKLLMINIOPKPR!OIJ!VMKYRUS!WR!5RVTMK!7?!

RO!YTOQRSOI!WIJJK!LMSYSOWRP_,!

<K! NPRZK! WIJJI! UKMKPPIMRNPRU\I! WR! MINRNPIOQK! KJ! PKVJRS! SLIMKPRXKa! MKLLMINIOPKPRXK! WIJJK!

MINRNPIOQK!KJ! PKVJRS!IYYIPPRXKZIOPI!ZSbRJRPKbRJI!KJJAROPIMOS!WIJJI!bKOWI!WR! PKVJRS! ROWRXRWTKPIa!c!

NPKPK!`TROWR! IYYIPPTKPK!OIJ! WIPPKVJRS!ZIWRKOPI!KLLSNRPI!bKUk!KOKJlNRNa! R! UTR! MRNTJPKPR! NKMKOOS!

LMINIOPKPR!OIJ!0KLRPSJS!$,!

4J! VMKWS! WR! NSXMKUSONSJRWKQRSOI! /0'! c! NPKPS! MRUKXKPS! K! LKMPRMI! WKR! XKJSMR! WR! USINRSOI! OSO!

WMIOKPK!UT!NPRZKPR!WKR!MRNTJPKPR!WIJJI!LMSXI!USO!&SUkIP!&IOIPMSZIPIMa!WIJJI!LMSXI!PMRKNNRKJR!OSO!

USONSJRWKPI!OSO!WMIOKPI!e11f!I!WIJJI!LMSXI!LIOIPMSZIPMRU\I!0&3a!0&3(!I!0&31!ZIWRKOPI!

JK!NIVTIOPI!MIJKQRSOIj!

25.1

NC,u

u

c

c
OCR $

$
%

&
'
'
(

)
# !

1OK! NPRZK! WIJ! VMKWS! WR! NSXMKOUSNSJRWKQRSOI! c! NPKPK! ROSJPMI! IYYIPPTKPK! KPPMKXIMNS!

JAROPIMLMIPKQRSOI!WIJJI!LMSXI!IWSZIPMRU\I!INIVTRPI7,!

4!MRNTJPKPR!USZLJINNRXKZIOPI!SPPIOTPR!NSOS!MRLSMPKPR!OIR!VMKYRUR!WR!5RVTMK!76s5RVTMK!79,!

!

7.1.2 CARATTERISTICHE DI DEFORMABILITÀ

4J!ZSWTJS!WR!MRVRWIQQK!(A!c!NPKPS!MRUKXKPS!K!LKMPRMI!WKR!XKJSMR!WR!USINRSOI!OSO!WMIOKPK!NPRZKPR!

WKJJI! LMSXI! LIOIPMSZIPMRU\I! NPKPRU\Ia! WKJJI! WIPIMZROKQRSOR! WIR! LSUkIP! LIOIPMSZIPIM! I!WKJJI!

LMSXI!PMRKNNRKJR!OSO!USONSJRWKPI!OSO!WMIOKPI,!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
7!! 4!UKZLRSOR!LMIJIXKPR!MRNTJPKOS!KYYIPPR!WK!TO!LRd!S!ZIOS!ZKMUKPS!VMKWS!WR!WRNPTMbS!WIPIMZROKPS!RO!

YKNI!WR!UKZLRSOKZIOPS!WKJJAIPIMSVIOIK!USZLSNRQRSOI!VMKOTJSZIPMRUK!WIJ!ZKPIMRKJI,!3KJI!JRZRPKQRSOI!YK!

Ni! U\Ia! RO!ZSJPR! UKNRa! R! MRNTJPKPR! WIJJI! LMSXI! NRKOS! WR! WRYYRURJI! ROPIMLMIPKQRSOI! Ia! USONIVTIOPIZIOPIa! WR!

ROUIMPK!MKLLMINIOPKPRXRP_!WIJJI!IYYIPPRXI!USOWRQRSOR!WIJ!ZKPIMRKJI!ROWRNPTMbKPS!LMINIOPI!RO!NRPS,!
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4J!ZSWTJS!WR!MRVRWIQQK!(A!LTg!INNIMI!ROYKPPR!MRUKXKPS!KPPMKXIMNS!JK!NIVTIOPI!USMMIJKQRSOI!USO!JK!

USINRSOI!OSO!WMIOKPKj!

! ! ! ! (!v!*!+!UT!

!

USO! *!v!"BB! XKJSMI!KNNTOPS!OIR!UKJUSJR!!!

! UT!v! ! USINRSOI!OSO!WMIOKPK!

!

4OSJPMIa!RJ!ZSWTJS!WR!MRVRWIQQK!c!NPKPS!NPRZKPS!K!LKMPRMI!WKR!ZSWTJR!IWSZIPMRUR!)!MRUKXKPR!WKJJI!

LMSXI! IWSZIPMRU\I! I! MRYIMRPR! KW! TO! JRXIJJS! PIONRSOKJI! USZLMINS! PMK! JK! PIONRSOI! XIMPRUKJI!

VISNPKPRUK! RORQRKJI! I! JK! PIONRSOI! XIMPRUKJI! IYYRUKUI! YROKJIa! WIPIMZROKPK! WKJJAINIUTQRSOI! WIJ!

MRJIXKPS,!

4! MRNTJPKPR! WIMRXKPR! WKJJI! WIPIMZROKQRSOR! WIR! LSUkIP! LIOIPMSZIPIMa! WKJJI! LMSXI! PMRKNNRKJR! OSO!

USONSJRWKPI! OSO! WMIOKPI! I! WKJJI! LMSXI! IWSZIPMRU\I! NSOS! MRLSMPKPR! RO! 5RVTMK! 7%a! ZIOPMI! R!

MRNTJPKPR!WIMRXKPR!WKJJI!LMSXI!LIOIPMSZIPMRU\I!NPKPRU\I!NSOS!MRLSMPKPR!RO!5RVTMK!7$,!

+!LKMPRMI!WKJJI!LMSXI!IWSZIPMRU\I!NSOS!NPKPR!ROSJPMI!NPRZKPR!VJR!ROWRUR!WR!USZLMINNRbRJRP_!UUa!UN!I!

UMa!U\I!\KOOS!YSMORPS!R!MRNTJPKPR!RJJTNPMKPR!RO!5RVTMK!7@,!

1OAKJPMK!NPRZK!WIJ!ZSWTJS!WR!MRVRWIQQK!(A!c!NPKPK!USZLRTPK!K!LKMPRMI!WKJJK!LMSXK!NRNZRUK!RO!NRPS!

PRLS!.SuO!>SJI!*0".>,! 4J!ZSWTJS! WR! PKVJRS!;B! I! `TIJJS! WR!HSTOV!(Ba! KNNSURKbRJR! K! LRUUSJI!

WIYSMZKQRSORa!LSNNSOS!INNIMI!WIPIMZROKPR!NTJJK!bKNI!WIJJI!NIVTIOPR!INLMINNRSORj!

;B!v!e!,P!#!Vf!+!e!8*!f7!

(B!v!;B!+!7!+!e"!^!-Af!

INNIOWSj!

! ! ,P!v!LINS!WR!XSJTZI!OKPTMKJI!WIJ!PIMMIOS!mk2#Z-n!v!7B!k2#Z-!

! ! -A!v!MKLLSMPS!WR!&SRNNSO!WIJ!PIMMIOS!v!B,79!!

! ! 8*!v!XIJSURP_!WIJJI!SOWI!WR!PKVJRS!mZ#NIUn!

!

4J! XKJSMI! WR! (ASL! SLIMKPRXS! LIM! JK! NPRZK! WIR! UIWRZIOPR! WR! MRJIXKPR! LTg! INNIMI! WIPIMZROKPS!

TPRJRQQKOWS!JK!NIVTIOPI!INLMINNRSOIa!RO!YTOQRSOI!WIJ!PRLS!WR!SLIMKj!

(ASL!v!(B#"B!

!

4!XKJSMR!WIJ!ZSWTJS!WR!MRVRWIQQK!(A/&!RO!YTOQRSOI!WIJJK!LMSYSOWRP_!NSOS!MRLSMPKPR!RO!5RVTMK!-B.!
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2IJJK!XKJTPKQRSOI!WIR! UIWRZIOPR! RZZIWRKPR!WIR! MRJIXKPR! RJ!ZSWTJS!WR! MRVRWIQQK!OSO!WMIOKPS!(T!

LTg!INNIMI!NPRZKPS!NTJJK!bKNI!WIJJK!USMMIJKQRSOI!IZLRMRUK!LMSLSNPK!WK!.TOUKO!{!DTU\RVOKOR!

e"@%?h!5RVTMK!?fj!

(T!v!k!|!UT!

!

USMMIJKPK!KJJAROWRUI!LJKNPRUS!WIJ!ZKPIMRKJI!I!KJ!VMKWS!WR!NSXMKUSONSJRWKQRSOI!WIJJS!NPINNS,!

!

Figura 6 0SMMIJKQRSOI! PMK! RJ! ZSWTJS! WR! MRVRWIQQK! OSO! WMIOKPS! IW! RJ! VMKWS! WR!
NSXMKUSONSJRWKQRSOIa! RO! YTOQRSOI! WIJJAROWRUI! LJKNPRUS! &4! e.TOUKO! {!
DTU\RVOKORa!"@%?f,!

!

2IJ!UKNS!RO!INKZIa!USONRWIMKOWS!RJ!MKOVI!WR!XKMRKQRSOI!WR!/0'!WR!UTR!KR!VMKYRUR!WR!5RVTMK!76!I!

5RVTMK!79!IW!TO!ROWRUI!LJKNPRUS!ROYIMRSMI!K!-Ba!NR!MRUKXKa!LMTWIOQRKJZIOPIj!

(1!v!-BB!.!9BB!UT! ! !

!

USOj!

-BB!.!9BB!v!USNPKOPR!MRUKXKPI!WIJ!VMKYRUS!WR!5RVTMK!?!

UT!v!MINRNPIOQK!KJ!PKVJRS!OSO!WMIOKPK!! !
!
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4! MRNTJPKPR! WIMRXKPR! WKJJI! WIPIMZROKQRSOR! WIR! LSUkIP! LIOIPMSZIPIM! I! WKJJI! LMSXI! PMRKNNRKJR! OSO!

USONSJRWKPI! OSO! WMIOKPI! NSOS! MRLSMPKPR! RO! 5RVTMK! -"a! ZIOPMI! R! MRNTJPKPR! WIMRXKPR! WKJJI! LMSXI!

LIOIPMSZIPMRU\I!NPKPRU\I!NSOS!MRLSMPKPR!RO!5RVTMK!-7,!

7.2 CARATTERIZZAZIONE GEOTECNICA DEI MATERIALI DA COSTRUZIONE DEL RILEVATO

<I! UKMKPPIMRNPRU\I! WIJ! ZKPIMRKJI! WK! USNPMTQRSOI! WIJ! MRJIXKPS! LMINIOPI! PMK! JI! &MSVMINNRXI!

""^"6B!I!""^-BB!I!WIJJASLIMK! RO! PIMMK! MROYSMQKPK!/*@7!LSNNSOS!INNIMI!WIMRXKPIa! SJPMI! U\I!

WKVJR!INRPR!LSNRPRXR!WIMRXKPR!WKR! USOPMSJJR! I!WKJJI!LMSXI!IYYIPPTKPI! RO!USMNS!WASLIMKa!WKR! MRNTJPKPR!

WIJJI!LMSXI!INIVTRPI!RO!NIWI!WR!031!eXIWR!WSU,!m7nf!NTR!ZKPIMRKJR!WK!USNPMTQRSOI!WIJJAKWRKUIOPI!

PMKPPS!WR!MRJIXKPS!USNi!USZI!SMRVROKMRKZIOPI!MIKJRQQKPS!PMK!JI!&MSVMINNRXI!""^-BB!I!""^9B@!I!

NTUUINNRXKZIOPI!NZKOPIJJKPS,-!!

4J!ZKPIMRKJI!USNPRPTIOPI!JK!YSOWKQRSOI!NPMKWKJI!I!JATJPRZS!NPMKPS!WR!MRJIXKPS!c!USNPRPTRPS!WK!V\RKRK!

USO!NKbbRK!eUKP,!+"K!NIUSOWS!JK!OSMZK!02'!124!"BBB?#?-f,!

4J!ZKPIMRKJI!TPRJRQQKPS!NRK!LIM! RJ! MRJIXKPS! RO! PIMMK!MROYSMQKPK!NRK!LIM! RJ! MRJIXKPS! PMKWRQRSOKJI!c!TO!

PSTP!XIOKOP!WR!UKXK!IW!c!USNPRPTRPS!WK!V\RKRK!USO!bJSUU\R!WIbSJZIOPI!NKbbRSNR!S!WK!bJSUU\R!

USO!V\RKRK!WIbSJZIOPI!NKbbRSNR!eUKP,!+"K!NIUSOWS!JK!OSMZK!02'!124!"BBB?#?-f,!

+J! YROI! WR! NPRZKMI! JI! UKMKPPIMRNPRU\I! WR! MINRNPIOQK! WIJ! ZKPIMRKJI! WK! USNPMTQRSOI! TPRJRQQKPS! c!

LSNNRbRJI! YKM! MRYIMRZIOPSa! RO!LMRZK!bKPPTPKa! KJJI!LMSXI!.&*>!*@bRN+!I!*@bRND!IW!KJJI!LMSXI!

.&*>!*"%+!I!*"%Da!INIVTRPI!K!LKMPRMI!WKJJK!NSZZRP_!WIJ!MRJIXKPS!I!NLROPI!NROS!K!URMUK!",6!Z!

WR!LMSYSOWRP_,!

4!MRNTJPKPR!SPPIOTPR!WKJJI!NTWWIPPI!LMSXI!NSOS!RJJTNPMKPR!RO!5RVTMK!--s5RVTMK!-?,!

0SONRWIMKOWS! JK! MIJKQRSOI! WR! USOXIMNRSOI! PMK! R! WKPR! WIMRXKPR! WKJJI! LMSXI! .&*>! e27Bf! IW! R!

USMMRNLSOWIOPR!XKJSMR!WR!2*&36j!

2*&3!v!0!x!27B!

!

IW! KWSPPKOWS! LMTWIOQRKJZIOPI! TO! XKJSMI! WIJ! YKPPSMI! WR! USOXIMNRSOI! 0! TORPKMRSa! c! LSNNRbRJI!

NPRZKMI!JK!WIONRP_!MIJKPRXK!K!LKMPRMI!WKJJI!NIVTIOPR!MIJKQRSORj!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
-! <I! LMSXI! INIVTRPI! NTR! ZKPIMRKJR! USNPRPTIOPR! LSMQRSOR! WR! MRJIXKPS! ROWRNPTMbKPIa! S! USZTO`TI! OSO!
ROPIMINNKPI! WKR! WRNNINPR! XIMRYRUKPRNRa! LSNNSOS! INNIMI! USONRWIMKPI! MKLLMINIOPKPRXI! WIJ! ZKPIMRKJI! WK!
USNPMTQRSOI!WIJ!MRJIXKPS!KPPTKJZIOPI!INRNPIOPI!PMK!JI!&MSVMINNRXI!""^"6B!I!""^-BB!I!WIJJASLIMK!/*@7!
RO!`TKOPSa! NTJJK!bKNI!WIJJI! ROYSMZKQRSOR! WRNLSORbRJRa! JK! PRLSJSVRK!WR!ZKPIMRKJI! TPRJRQQKPS!I! JI!LMSUIWTMI!
INIUTPRXI!KWSPPKPI!OSO!NSOS!NPKPI!NSVVIPPI!K!XKMRKQRSOR!OIR!WRXIMNR!PMKPPR!WR!SLIMK!MIKJRQQKPR,!0Rg!c!aSJPMI!
PTPPSa!USOYIMZKPS!WKR!USOPMSJJR!INIVTRPR!RO!USMNS!WASLIMK!NTJ!ZKPIMRKJI!WR!MRIZLRZIOPS!WIJJASLIMK!/*@7,!
6!*R!KNNTZI!U\I!JK!USOXIMNRSOI!NRK!IYYIPPTKPK!USO!MRYIMRZIOPS!K!TO!XKJSMI!WIJJAIYYRURIOQK!WIJ!NRNPIZK!WR!
bKPPRPTMK!WIJ!?B},!
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2IJJK!NIVTIOPI!3KbIJJK!NR!MRLSMPKOS!R!XKJSMR!WR!WIONRP_!MIJKPRXK!SPPIOTPR!LIM! JI!LMSXI!.&*>!WR!

MRYIMRZIOPS,!

Profondità [m]
DR

S9bisA S9bisB S17A S17B

B,7! C! C! C! C!

B,6! C! C! @?}! "BB}!

B,?! $$}! @9}! "BB}! "BB}!

B,$! @@}! $7}! "BB}! "BB}!

",B! ?@}! $$}! "BB}! "BB}!

",7! "BB}! "BB}! "BB}! C!

",6! "BB}! "BB}! C! C!

!

.KJJAKbKUS! MRLSMPKPS! RO! 5RVTMK! %! c! LSNNRbRJI! NPRZKMI! JAKOVSJS! WR! MINRNPIOQK! KJ! PKVJRS! LIM!

ZKPIMRKJR!V\RKRSNR!U\Ia!OIJJK!YKPPRNLIURIa!LMINIOPKOS!XKJSMR!WR!.'!NIZLMI!NTLIMRSMR!KJJA$9},!

4OSJPMIa! TJPIMRSMR! XKJTPKQRSOR! WR! MRNUSOPMS! NSOS! NPKPI! USZLRTPI! ZIWRKOPI! JK! NIVTIOPI!

USMMIJKQRSOI!WR!*U\ZIMPZKOO!e"@%9fa!VRTOVIOWS!K!MRNTJPKPR!KOKJSV\Rj!
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!

Figura 7! 0SMMIJKQRSOI!PMK!.'!I!"A!LIM!PIMMIOR!NKbbRSNR!I!V\RKRSNR!e*U\ZIMPZKOOa!"@%$f,!

! ! 4O!IXRWIOQK!NR!LSOI!RJ!XKJSMI!ZRORZS!WR!WIONRP_!MIJKPRXK!NPRZKPS!WKJJI!LMSXI!.&*>,!

!

&IM! `TKOPS! USOUIMOI! JK! NPRZK! WIJ! ZSWTJS! WR! MRVRWIQQK! c! LSNNRbRJI! MRUKXKMI! TOK! LMRZK!

XKJTPKQRSOIa!MRYIMRbRJI!KVJR!NPMKPR!LRd!NTLIMYRURKJR!K!LKMPRMI!WKJJK!NIVTIOPI!MIJKQRSOIj!

(A!v!Y!2?B!

!

OIJJK! `TKJI! c! LSNNRbRJI! KWSPPKMIa! LIM! RJ! USIYYRURIOPI! Ya! TO! XKJSMI! LMTWIOQRKJI! LKMR! K! ",9! eWK!

*PMSTWh!"@$$f,!

2IJJK!NIVTIOPI!3KbIJJK!NR! MRLSMPKOS! R! XKJSMR!WIJ!ZSWTJS!WR! MRVRWIQQK!(A!SPPIOTPR!LIM! JI!LMSXI!

.&*>!WR!MRYIMRZIOPS,!

!

Profondità [m]
E’ [MPa]

S9bisA S9bisB S17A S17B

B,7! 0 0 0 0 

B,6! 0.0 0.0 58.9 74.4 

B,?! 34.3 58.9 80.6 86.8 

B,$! 43.6 45.0 96.1 105.4 

",B! 21.8 52.7 111.6 142.6 

",7! 60.2 96.1 141.1 0 

",6! 91.4 145.7 0 74.4 
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4J! ZSWTJS! WR! MRVRWIQQK! MIJKPRXS! KJJS! NPMKPS! WR! YSOWKQRSOI! NPMKWKJI! c! NPKPS! KJPMINi! NPRZKPS! K!

LKMPRMI!WKR!MRNTJPKPR!WIJJI!LMSXI!WR!UKMRUS!NT!LRKNPMK!INIVTRPI!NTJ!LRKOS!WR!YSOWKQRSOI!WIJ!ZKOPS!

NPMKWKJI! I! NTJ! LRKOS! WR! LSNK! WIJJK! YSOWKQRSOI! WIJ!ZKOPS! NPMKWKJI! e&<3"s&<3?f,!3KJR! LMSXI!

\KOOS! YSMORPS! RO! PTPPR! R! UKNR! XKJSMR! WIR! ZSWTJR! WR! WIYSMZKQRSOI! )W! KUUIPPKbRJR! MRNLIPPS! KJJI!

LMINUMRQRSOR!RZLSNPI!WKJ!0KLRPSJKPS!IW!\KOOS!USONIOPRPS!WR!MRUKXKMI!WKJJK!NIVTIOPI!MIJKQRSOI!

PMK!ZSWTJS!WR!WIYSMZKQRSOI!)W!I!ZSWTJS!WR!MRVRWIQQK!(A&<3!

B,%$9!x!)W!x!e"!F!#7f!

!

XKJSMR!WIJ!ZSWTJS!WR!MRVRWIQQK!(A&<3!NIZLMI!NTLIMRSMR!K!"BB!)&Ka!USZI!WK!3KbIJJK!NIVTIOPI,!

!

prova piano di prova Md [MPa] E’PLT [MPa]

&<3"!
5SOWKQRSOI! 7$"! 7B%!
&RKOS!WR!LSNK! "$%! ""%!

&<3-! 5SOWKQRSOI! "?%! "7-!
&<36! &RKOS!WR!LSNK! 7%-! "%"!

&<39!
5SOWKQRSOI! 779! "??!
&RKOS!WR!LSNK! "%?! ""B!

!

7.3 FORMAZIONE R – RIPORTO 

<K! YSMZKQRSOI! '! USZLMIOWI! RJ! ZKPIMRKJI! WK! USNPMTQRSOI! WIJ! USMLS! WIJ! MRJIXKPS! NPMKWKJI!

LMINIOPI!PMK!JI!&MSVM,!""^"6B!I!&MSVM,!""^-BB!OSOU\t!RJ!ZKPIMRKJI!USNPRPTIOPI!JASLIMK!RO!PIMMK!

MROYSMQKPK! /*@7,! .R! PKJR! SLIMIa! KPPTKJZIOPI! INRNPIOPR! I! OSO! ROPIMINNKPI! WK! YIOSZIOR!

WIYSMZKPRXRa!NR!LMIXIWI!RJ!ZKOPIORZIOPS,!

<ARONRIZI!WIJJI!ROWKVROR!INIVTRPI!OIJ!USMNS!WIJJK!UKZLKVOK!WAROWKVROI!7B"9!F!7B"?!KJ!YROI!WR!

UKMKPPIMRQQKMI! RJ! ZKPIMRKJI! USNPRPTIOPI! RJ! USMLS! WIJ! MRJIXKPS! OIJ! PMKPPS! OSO! ROPIMINNKPS! WKR!

WRNNINPR!XIMRYRUKPRNR!I!VJR!INRPR!WIR!USOPMSJJR!I!WIJJI!LMSXI!IYYIPPTKPI!RO!USMNS!WASLIMK!USONIOPSOS!

WR!WIYRORMI!R!NIVTIOPR!XKJSMR!UKMKPPIMRNPRUR!WIR!LKMKZIPMR!VISPIUORURj!

!

! ,!v!7B!k2#Z-! LINS!WR!XSJTZI!OKPTMKJI!

! 6~!v!69r! KOVSJS!WR!MINRNPIOQK!KJ!PKVJRS!

! UA!v!Bs9!k&K! USINRSOI! ROPIMUIPPK! eRJ! XKJSMI! WR! 9! k&K! c! KNNIVOKPS! RO!

USMMRNLSOWIOQK! WIJ! LKMKZIOPS! USNPRPTIOPI! JK! YKUURKPK!

WIJJASLIMK!RO!PIMMK!MROYSMQKPK!/*@7f!

! (A!�!6B!)&K! ZSWTJS!WR!MRVRWIQQK!

!
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3KJR!XKJSMR!WIR!LKMKZIPMR!VISPIUORUR!WR!MINRNPIOQK!I!WR!MRVRWIQQK!NKMKOOS!KJPMINi!TPRJRQQKPR!LIM!RJ!

PMKPPS!WR!MRJIXKPS!RO!LMSVIPPS!USZLMINS!PMK!JK!&MSVM,!""^-BB!I!JK!&MSVM,!""^9B@a!KJJAROPIMOS!WIJ!

`TKJI! NSOS! USZLMINI! JI! SLIMI! /*@B+! I! /*@B2(oa! LIM! RJ! `TKJI! NR! LMIXIWI! JARZLRIVS! WR!

ZKPIMRKJI!WR!UKPIVSMRK!+"CK!S!+"Cb!e02'!124!"BBB?f,!

7.4 FORMAZIONE B – COLTRE

<K! YSMZKQRSOI! D! c! LMIXKJIOPIZIOPI! USNPRPTRPK! WK! PIMMIOR! K! VMKOTJSZIPMRK! JRZSNSCKMVRJJSNKa!

ZSWIMKPKZIOPI! USONRNPIOPRa! JSUKJZIOPI! ROVJSbKOPR! UJKNPR! IPIMSZIPMRURa! LMINIOPR! JTOVS! RJ!

PMKUURKPS!NSPPS!RJ!PIMMIOS!WR!MRLSMPS!S!K!LKMPRMI!WKJ!L,U,!OKPTMKJI,!

2IJJK! LKMPI! LRd! LMSYSOWK! WIJJATORP_! NSOS! LMINIOPR! SMRQQSOPR! WR! KJPIMKQRSOI! WIJ! NTbNPMKPS!

KMVRJJSNS!YSMPIZIOPI!NSXMKUSONSJRWKPSa!KXIOPRa!WK!TO!LTOPS!WR!XRNPK!VISPIUORUSa!UKMKPPIMRNPRU\I!

ZIUUKORU\I! KNNRZRJKbRJR! K! `TIJJI! WIVJR! NPMKPR! JRZSNSCKMVRJJSNR! NSXMKNPKOPRh! RJ! VMKWS! WR!

MRZKOIVVRKZIOPS! WR! PKJR! SMRQQSOPR! c! USOWRQRSOKPS! WKJJS! NXRJTLLS! WR! YIOSZIOR! WIYSMZKPRXR! I!

WKJJK!LMINIOQK!WR!TOK!NRVORYRUKPRXK!URMUSJKQRSOI!RWMRUK,!

+JJAROPIMOS!WIJJK!YSMZKQRSOI!NSOS!LMINIOPR!JIOPR!WR!WILSNRPR!PSMMIOPRQRa!USO!KJPIMOKOQI!WR!V\RKRI!

I! NKbbRI! LMIXKJIOPR! IW! ROPIMLSNRQRSOR! WR! SMRQQSOPR! JRZSNSCKMVRJJSNR,! 3KJR! WILSNRPR! NSOS! NPKPR!

VIOIMKJZIOPI!MRJIXKPR!OIJJAROPSMOS!WIJJAKJXIS!WIJ!USMNS!WAKU`TK!WR!YSOWS!XKJJI!Ia!NIbbIOI!USO!

TOK! UIMPK! WRNUSOPROTRP_! KMIKJIa! KJ! WR! NSPPS! WIJ! LRKOS! WR! YSOWKQRSOI! WIJ! MRJIXKPS! NPMKWKJI! RO!

LMSVIPPS!eXIWR!*IQRSOR!VISJSVRU\I!WR!UTR!KJ!WSU,!m9nf,!

2IJJI!LSMQRSOR!WR!NSPPSNTSJS!LMINIOPR!KJ!WR!NSPPS!WIR! PMKPPR! ROPIMINNKPR!WKR!WRNNINPR!XIMRYRUKPRNR!Ia!

LMINTZRbRJZIOPIa!RO!USMMRNLSOWIOQK!WR!KJUTOI!JSUKJRQQKPI!bKOWI!WR!PKVJRSa!JATORP_!LMINIOPK!TOK!

VIOIMKJI!MRWTQRSOI!WIJJI!UKMKPPIMRNPRU\I!WR!NSXMKUSONSJRWKQRSOI!I!WR!MINRNPIOQKa!USZI!NR!LTg!

USVJRIMIa! RO! LMRZK! KLLMSNNRZKQRSOIa! WKJJAKOWKZIOPS! WIJJK! MINRNPIOQK! KJJK! LTOPK! Ia!

USONIVTIOPIZIOPIa! WIJJK! USINRSOI! OSO! WMIOKPK! WIMRXKPS! WKJJI! LMSXI! 0&31! INIVTRPI! OIJJK!

UKZLKVOK!WAROWKVROI!7B"9!C!7B"?!e5RVTMK!"%s5RVTMK!79f,!

2IJ!USZLJINNSa!WKJJI!KOKJRNR!VMKOTJSZIPMRU\I!INIVTRPI!RO!JKbSMKPSMRS!NTR!UKZLRSOR!LMIJIXKPR!NR!

IXROUI! U\I! RJ! ZKPIMRKJI! c! USNPRPTRPS! WK! TOK! LIMUIOPTKJI! WR! YROI! eJRZS^KMVRJJKf! XKMRKbRJI!

ZIWRKZIOPI!YMK!RJ!79}!IW!RJ!@%}!e5RVTMK!@f,!

4J!LINS!WR!XSJTZI!OKPTMKJI!c!ZIWRKZIOPI!LKMR!K!7B!k2#Z-!e5RVTMK!""f!

4J!USOPIOTPS!OKPTMKJI!WAKU`TK!c!USZLMINS!YMK!RJ!%}!IW!RJ!7%},!4J!JRZRPI!JR`TRWS!c!USZLMINS!YMK!RJ!

"@}!IW! RJ! 99},! 4J! JRZRPI!LJKNPRUS!c! USZLMINS! YMK! RJ! 9}!IW! RJ! --}e5RVTMK!"-f,!.KJJK! UKMPK!WR!

LJKNPRURP_!WR!0KNKVMKOWI!e5RVTMK!"6f!RJ!ZKPIMRKJI!c!UJKNNRYRUKbRJI!LMIXKJIOPIZIOPI!USZI!KMVRJJK!

ROSMVKORUK!K!bKNNKCZIWRK!LJKNPRURP_,!

!
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7.4.1 PARAMETRI DI RESISTENZA

.KJJI!LMSXI!WR!PKVJRS!WRMIPPS!INIVTRPI!RO!JKbSMKPSMRS!NSOS!NPKPR!SPPIOTPR! R!NIVTIOPR!LKMKZIPMR!WR!

MINRNPIOQK!e5RVTMK!7?fj!

USINRSOI!ROPIMUIPPK!! UA!$!B!k&K!

KOVSJS!WR!MINRNPIOQK!KJ!PKVJRS!WR!LRUUS!! 6A&!v!7B!s!-9r!

KOVSJS!WR!MINRNPIOQK!KJ!PKVJRS!MINRWTS! 6A'!v!"B!s!7@r!

!

4!XKJSMR!WR!MINRNPIOQK!KJ!PKVJRS!SLIMKPRXRa!MKLLMINIOPKPRXR!WR!USOWRQRSOR!ROPIMZIWRI!PMK!RJ!LRUUS!I!RJ!

MINRWTS!I#S!WR!USOWRQRSOR!MINRWTIa!NSOS!NPKPR!TJPIMRSMZIOPI!UKJRbMKPR!ZIWRKOPI! JI!LMSUIWTMI!WR!

bKUk!KOKJlNRN!RJJTNPMKPI!KJ!0KLRPSJS!$,!

&IM! `TKOPS! MRVTKMWK! JK! MINRNPIOQK! KJ! PKVJRS! OSO! WMIOKPK! e5RVTMK! "9s5RVTMK! 7-fa! WIMRXKPK!

WKJJAROPIMLMIPKQRSOI! WIJJI! LMSXI! RO! NRPS! e0&3a! 0&3(a! 0&31! I! &SUkIP! &IOIPMSZIPIMf! I! WR!

JKbSMKPSMRS! e&SUkIP!&IOIPMSZIPIMa! PMRKNNRKJR!11f!NSOS!NPKPR!SNNIMXKPR! XKJSMR!LMIXKJIOPIZIOPI!

USZLMINR!YMKj!

MINRNPIOQK!KJ!PKVJRS!OSO!WMIOKPK!! UT!v!9B!s!-BB!k&K!

!

USO!TOK!VIOIMKJI!PIOWIOQK!KJJAROUMIZIOPS!USO!JK!LMSYSOWRP_,!

4!ZKPIMRKJR!MRNTJPKOS!INNIMI!VIOIMKJZIOPI!WK!NSXMKUSONSJRWKPR!K!YSMPIZIOPI!NSXMKUSONSJRWKPRa!

INNIOWS!UKMKPPIMRQQKPR!WK!XKJSMR!WR!/0'!OSMZKJZIOPI!ZKVVRSMR!WR!6,! 4! XKJSMR!ZROSMR!WR!/0'!

NPRZKPR!WIMRXKOS!RO!VIOIMI!WKR!MRNTJPKPR!WIJJI!LMSXI!IWSZIPMRU\Ia!JK!UTR!ROPIMLMIPKQRSOI!KLLKMI!

WR! ROUIMPK! MKLLMINIOPKPRXRP_!K!UKTNK!WIJ!WRNPTMbS!KNNSURKPS!KJJK! YKNI!WR!UKZLRSOKZIOPSa!I#S!

WK! XKJTPKQRSOR! LMTWIOQRKJR! WIMRXKPI! WKJJI! LMSXI! 0&31! INIVTRPI! OIJJK! UKZLKVOK! WAROWKVROI!

7B"9! C! 7B"?! e5RVTMK! 76s5RVTMK! 79f,!+! PKJI! LMSLSNRPS! SUUSMMI! NSPPSJROIKMI! U\I! JTOVS! KJUTOR!

PMKPPR!WIJJI!XIMPRUKJR!LIOIPMSZIPMRU\I!INIVTRPI!NR!MRJIXKOS! RZLSMPKOPR! MRWTQRSOR!WIJJK!MINRNPIOQK!

KJJK! LTOPKa! RO! VIOIMI! MRUSOWTURbRJR! KR! MRJIXKOPR! YIOSZIOR! WIYSMZKPRXR! KNNSURKPR! KR! WRNNINPR!

KXXIOTPR,!

!

7.4.2 CARATTERISTICHE DI DEFORMABILITÀ

4O! 5RVTMK! 7%s5RVTMK! 7$! NSOS! MRLSMPKPR! R! XKJSMR! WIJ! ZSWTJS! WR! MRVRWIQQK! NPRZKPR! K! LKMPRMI! WKR!

MRNTJPKPR! WIJJI! LMSXI! RO! NRPS! eLMSXI! LIOIPMSZIPMRU\I! NPKPRU\I! 0&3a! 0&3(! I! 0&31f! I! WIJJI!

LMSXI!WR!JKbSMKPSMRS!e&SUkIP!&IOIPMSZIPIMa!LMSXI!PMRKNNRKJR!11a!LMSXI!IWSZIPMRU\If!INIVTRPI,!
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0,0 del Lotto 2) compreso il tratto di raccordo della rotatoria Bolognetta, al km 48,0 (km. 33,6 del Lotto 2 – Svincolo Manganaro incluso) 
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4O!5RVTMK!-B!c! MRLSMPKPK! JK! NPRZK!WIJ!ZSWTJS!WR! MRVRWIQQK!WIMRXKPS!WKJJK!ZRNTMK!WRMIPPK!WIJJI!

XIJSURP_!WIJJI!SOWI!WR!PKVJRS!USO!JK!LMSXK!NRNZRUK!.SuOC>SJI!*0".>,!

.K!TOAKOKJRNR!USZLJINNRXK!WIR!WKPR!WRNLSORbRJR!c!LSNNRbRJI!NPRZKMI!LMTWIOQRKJZIOPI!RJ!NIVTIOPI!

MKOVI!WR!XKMRKQRSOI!WIJ!ZSWTJS!WR!MRVRWIQQKj!

! !

(A!v!9!s!!-B!)&K!

!

&IM!`TKOPS!MRVTKMWK!RJ!ZSWTJS!WR!WIYSMZKQRSOI!RO!USOWRQRSOR!OSO!WMIOKPI!e5RVTMK!-"s5RVTMK!

-7f!c!LSNNRbRJI!WIYRORMI!LMTWIOQRKJZIOPI!RJ!NIVTIOPI!MKOVI!WR!XKMRKQRSOIj!

(T!v!"9!s!"BB!)&K!

!

7.5 FORMAZIONE A – STRATO DI BASE

<ATORP_! +! c! USNPRPTRPK! WK! PIMMIOR! KMVRJJSNRa! K! NPMTPPTMK! NUKVJRIPPKPKa! WK! USONRNPIOPR! K! ZSJPS!

USONRNPIOPR,!:TINPK!TORP_!USNPRPTRNUI!RJ!NTbNPMKPS!WR!bKNI!JTOVS!RJ! PMKPPS!WR!MRJIXKPS! RO!LMSVIPPS!

IW!c!LMINIOPI!KJ!WR!NSPPS!WIJJATORP_!D!YROS!KJJI!ZKNNRZI!LMSYSOWRP_!ROXINPRVKPI,!!

<I!LMSXI!LIOIPMSZIPMRU\I!NPKPRU\I!0&3a!0&3(!I!0&31!NSOS!KOWKPI!K!MRYRTPS!KJ!USOPKPPS!PMK!

JATORP_! D! I! JATORP_! RO! INKZIa! MKVVRTOVIOWS! TOK! MINRNPIOQK! KJJK! LTOPK! LIOIPMSZIPMRUK!

VIOIMKJZIOPI!ZKVVRSMI!WR!?s"B!)&K,!5K!IUUIQRSOI!JK!LMSXK!0&31!*"9a!U\I!NR!c!NLROPKa!K!

LKMPRMI! WK! 6,9! WK! L,U,a! KJJAROPIMOS! WR! PKJI! NPMKPSa! YSMOIOWS! TOK! MINRNPIOQK! KJJK! LTOPK! NIZLMI!

ZKVVRSMI!WR!-!)&K!NROS!KW!KMMRXKMI!K!MRYRTPS!eR,I,!"B!)&Kf!K!?!Z!WK!L,U,,!

2IJJK! ZKVVRSM! LKMPI! WIR! UKNRa! JI! WIPIMZROKQRSOR! WR! MINRNPIOQK! IYYIPPTKPI! ZIWRKOPI! &SUkIP!

&IOIPMSZIPIM!\KOOS!WKPS!MRYRTPS!e10*!�!B,?s",B!)&Kf,!

.KJJI! KOKJRNR! VMKOTJSZIPMRU\I! INIVTRPI! RO! JKbSMKPSMRS! NTR! UKZLRSOR! LMIJIXKPR! RJ! ZKPIMRKJI! c!

USNPRPTRPS!WK!TOK!LIMUIOPTKJI!WR! YROI!eJRZS^KMVRJJKf!XKMRKbRJI!YMK! RJ!@-}!IW!RJ!@$}h! JK!YMKQRSOI!

KMVRJJSNK!SNURJJK!PMK!RJ!-@}!IW!RJ!6%}a!ZIOPMI!JI!YMKQRSOR!NKbbRSNI!I!V\RKRSNI!NSOS!PMKNUTMKbRJR!

S!LMINNSU\t!KNNIOPR!e5RVTMK!"Bf,!

4J!LINS!WR!XSJTZI!OKPTMKJI!c!ZIWRKZIOPI!USZLMINS!YMK!7B!I!7"!k2#Z-!e5RVTMK!""f,!

4J!USOPIOTPS!OKPTMKJI!WAKU`TK!c!USZLMINS!YMK!JA""}!IW!RJ!76},!4J!JRZRPI!JR`TRWS!c!USZLMINS!YMK!

RJ!-$}!IW!RJ!9%},!4J!JRZRPI!LJKNPRUS!c!USZLMINS!YMK!RJ!"@}!IW!RJ!7%}!e5RVTMK!"7s5RVTMK!"-f,!

.KJJK! UKMPK! WR! LJKNPRURP_! WR! 0KNKVMKOWI! eYRVTMK! 6f! RJ! ZKPIMRKJI! c! UJKNNRYRUKbRJI! USZI! KMVRJJK!

ROSMVKORUK!WR!ZIWRSCKJPK!LJKNPRURP_,!

!
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7.5.1 PARAMETRI DI RESISTENZA

+JJAROPIMOS! WIR! PIMMIOR! WIJJK! YSMZKQRSOI! +! R! LKMKZIPMR! WR! MINRNPIOQK! WIPIMZROKPR!ZIWRKOPI! JK!

LMSXK!WR!PKVJRS!WRMIPPS!INIVTRPK!NTJ!UKZLRSOI!*?C0-!\KOOS!YSMORPS!TO!KOVSJS!WR!MINRNPIOQK!KJ!

PKVJRS! LKMR! K! -Br! I! USINRSOI! ROPIMUIPPK! OTJJK,! 3KJI! WIPIMZROKQRSOI! LTg! INNIMI! USONRWIMKPK!

MKLLMINIOPKPRXK! WIVJR! NPMKPR! LRd! NTLIMYRURKJR! WIJJK! YSMZKQRSOI! RO! SVVIPPSa! U\I! MRNIOPSOS! WR!

YIOSZIOR! WR! MRZKOIVVRKZIOPS! I! WR! WRNPTMbS! WIMRXKPR! WKJ! UROIZKPRNZS! U\I! \K! ROPIMINNKPS! JK!

USJPMI! NSXMKNPKOPI! eXIWR! `TKWMS! WIYSMZKPRXS! WINUMRPPS! KJ! &KMKVMKYS! 9,7! I! JIPPTMI!

WIJJAROUJROSZIPMS! *?f,! 0SZI! NR! LTg! IXROUIMI! WKJ! VMKYRUS! WR! 5RVTMK! $a! ROYKPPRa! LIM! XKJSMR!

WIJJAROWRUI! LJKNPRUS! USZLMINR! PMK! RJ! "9}! IW! RJ! -?}! eMKOVI! WR! XKJSMR! IOPMS! RJ! `TKJI! NR! USJJSUK!

JAROWRUI! LJKNPRUS! ZRNTMKPS! NTR! UKZLRSOR! LMIJIXKPR! OIJJATORP_! RO! INKZIf! NR! SPPIOVSOS! XKJSMR!

WIJJAKOVSJS!WR!MINRNPIOQK!KJ!PKVJRS!K!XSJTZI!USNPKOPI!USZLMINR!PMK!URMUK!7$r!I!-7r,!

!

!

Figura 8! 0SMMIJKQRSOI! PMK! JAKOVSJS! WR! MINRNPIOQK! KJ! PKVJRS! I! JAROWRUI! WR! LJKNPRURP_!
e�KZRSJkSuNkR!IP!KJ,a!"@%@f,!

!

4O! USOWRQRSOR! ROWRNPTMbKPIa! PKJR! ZKPIMRKJRa! YSMPIZIOPI! NSXMKUSONSJRWKPRa! WIPIMZROKOS! XKJSMR! WR!

MRYRTPS! NRK! OIJJI! LMSXI! USO! &SUkIP! &IOIPMSZIPIM! NRK! OIR! 8KOI! 3INPa! NRK! OIJJI! LMSXI!

LIOIPMSZIPMRU\I!NPKPRU\I!I!MRNTJPKOS!ZSJPS!USONRNPIOPR,!<K!MINRNPIOQK!KJ!PKVJRS!WIJ!ZKPIMRKJI!RO!

NRPS! ca! `TROWRa!ZKVVRSMI! WR! `TIJJK!ZRNTMKPK!ZIWRKOPI! LMSXI! WR! JKbSMKPSMRS! I! URg! LTg! INNIMI!

LMINS!RO!USOPS!USONRWIMKOWS!TOK!USZLSOIOPI!USINRXK!NPRZKbRJI!OIJJASMWROI!WR!UA!v!Bs7B!k&K,!

&IM!`TKOPS!MRVTKMWK!JK!MINRNPIOQK!KJ!PKVJRS!OSO!WMIOKPKa!NR!SNNIMXK!U\Ia!USZI!VR_!KOPRURLKPSj!
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