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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
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D. Tironi

Il Progettista Responsabile 

Prof. Ing. Mario Manassero

S. Fortino

Dott. Ing. Ettore de Cesbron de la Grennelais

VISTO: IL RESPONSABILE DEL PROCEDIMENTO

Il Coordinatore per la Sicurezza

in fase di esecuzione:

Il Geologo

Ing. Francesco Cocciante

Il Direttore dei Lavori:

Ing. Sandro Favero

Ing. Pierfrancesco Paglini

Dott. Fabio Brunamonte

- PERIZIA DI VARIANTE N.3 - 
Il Responsabile Ambientale:

Dott. Maurizio D'angelo
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RMIHE$ OEQQK$ 7&<&$ 22[GF$ IMI$ XMIFEIHMIM$ OG$ EFXQNOELE$ QK$ TMFFG[GQE$ TLEFEIJK$ OG$ PEIMREIG$

OEPMLRKHGYG$ GI$ WLKOM$OG$ GIHELEFFKLE$ G$ OETMFGHG$ TGu$ FNTELPGXGKQG$ Ie$OG$ FHK[GQGLE$ XMI$TLEXGFGMIE$

Q?EFHEIFGMIE$OG$HKQG$PEIMREIG$YELFM$RMIHE&$9K$QEIHK$M$QEIHGFFGRK$EYMQNJGMIE$K$WLKIOE$FXKQK$OG$

HKQG$TLM[K[GQG$PEIMREIGZ$NIGHK$KQQ?KFFEIJK$OG$FTEXGPGXVE$EYGOEIJE$OG$OGFFEFHM$GI$FNTELPGXGE$SFGK$

XMI$ LGPELGREIHM$ KQQK$RMLPMQMWGK$ IKHNLKQE$ FGK$ XMI$ LGPELGREIHM$ KQQE$ XMIOGJGMIG$ OG$ GIHEWLGHg$ OEG$

RKINPKHHG$TLEEFGFHEIHGUZ$GIONXE$XMRNIcNE$K$LGHEIELE$XVE$Q?GIPQNEIJK$FNQQE$XMIOGJGMIG$OG$FHKHM$

QGRGHE$NQHGRM$E$FNQQE$XMIOGJGMIG$OG$EFELXGJGM$OEQQ?MTELK$GI$TLMWEHHM$FGK$QGRGHKHK&$

!$ 0ELRE$LEFHKIOM$QE$XMIFGOELKJGMIG$OG$XNG$KQ$TNIHM$TLEXEOEIHEZ$FG$MFFELYK$XVE$QK$LEKQGJJKJGMIE$

OEQ$HLKHHM$OG$LGQEYKHM$GI$MWWEHHM$SEZ$K$RKWWGML$LKWGMIEZ$QK$LEKQGJJKJGMIE$OG$MTELE$OG$FMFHEWIM$GI$

WLKOM$OG$EFELXGHKLE$NIK$ PNIJGMIE$OG$ XMIHEIGREIHM$FHLNHHNLKQEU$XMIFEIHE$NI$ GIXLEREIHM$OEG$

RKLWGIG$OG$FGXNLEJJK$OEQ$TEIOGM$IEG$XMIPLMIHG$OG$TMHEIJGKQG$XGIERKHGFRG$K$QEIHK$EYMQNJGMIE$XVE$

TMFFMIM$ GIHELEFFKLE$ GQ$ YELFKIHE&$ ,KQE$ KFTEHHM$ b$ FHKHM$ YELGPGXKHM$ OKWQG$ FXLGYEIHG$ REOGKIHE$

MTTMLHNIE$FGRNQKJGMIG$INRELGXVE$YMQHE$K$YKQNHKLE$QE$XMIOGJGMIG$OG$FGXNLEJJK$OEQ$TEIOGM$TLGRK$

E$OMTM$QK$LEKQGJJKJGMIE$OEQ$LGQEYKHM$SYEOG$OMX&$h=iU&$
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! ! !%"#!$

!$ -Q$ LEWGRE$ OEQQE$ TLEFFGMIG$ GIHELFHGJGKQG$ KQQ?GIHELIM$ OEQQK$ 0MLRKJGMIE$ WEMHEXIGXK$ B$ S`3MQHLEaUZ$

OEHELRGIKHM$ OK$ QGYEQQG$ TGEJMREHLGXG$ FMFHKIJGKQREIHE$ XMGIXGOEIHG$ XMI$ GQ$ TGKIM$ XKRTKWIKZ$

LKTTLEFEIHK$NI$NQHELGMLE$EO$GRTMLHKIHE$PKHHMLE$KQQ?MLGWGIE$OEG$OGFFEFHG$MFFELYKHG&$9E$FMQNJGMIG$

LEKQGJJKHGYE$MWWEHHM$OEQ$TLEFEIHE$TLMWEHHM$OG$ LGPKXGREIHM$OEQ$ LGQEYKHM$XMIFEIHMIM$OG$ LGONLLE$

FGWIGPGXKHGYKREIHE$QE$TLEFFGMIG$GIHELFHGJGKQG$KWEIHG$FNQQE$TMHEIJGKQG$FNTELPGXG$OG$FXMLLGREIHM&$

Y>;+ RPJ,NSZSOTP+ RP11P+ JO1^ZSOTS+ 3NO.PQQ^!1S+ 3NPUSJQP+ 3PN+ .!N!TQSNP+ 1!+ JQ!DS1SQd+
STQPNT!+RP1+,ON3O+RP1+NS1PU!QO+

9E$ OGYELFE$ FMQNJGMIG$ TLMWEHHNKQG$ FG$ LGHLMYKIM$ IEWQG$ EQK[MLKHG$ WLKPGXG$ OG$ LGPELGREIHM&$ -I$ +991>+,($

!v+991>+,($6$FG$LGTMLHKIM$QE$YELGPGXVE$OEQQE$FEJGMIG$IEQQE$FGHNKJGMIG$TGu$WLKYMFE&$

!$ OJL@>$ -Q$ HLKHHM$ IMI$ b$ FHKHM$ GIHELEFFKHM$ OKG$ OGFFEFHG$ YELGPGXKHGFGZ$ IMI$ VK$ FN[GHM$ PEIMREIG$

OEPMLRKHGYG$E$FG$TLEFEIHKZ$KHHNKQREIHEZ$GI$XMIOGJGMIG$OG$TGEIK$GIHEWLGHg&$

-Q$ PGKIXM$ OG$ YKQQE$ OEQ$ LGQEYKHM$ b$ XMFHGHNGHMZ$ TKLHEIOM$ OKQ$ [KFFMZ$ OK$ NI$RMONQM$ OG$ WEMWLGWQGK$

KYYMQHK$GI$RMOM$HKQE$OK$OEHELRGIKLE$NI$GIXQGIKJGMIE$OEQ$TKLKREIHM$TKLG$K$#]w$E$KQHEJJK$TKLG$

K$]&:]$Rf$FMTLK$HKQE$RMONQMZ$XMI$KLLEHLKREIHM$TKLG$K$]&2]$R$b$TLEFEIHE$NIK$FNXXEFFGMIE$OG$

FHLKHG$OG$ HELLEIM$XMRTKHHKHMZ$OEQQM$FTEFFMLE$OG$XGLXK$]&=:$RZ$LGIPMLJKHG$XMI$ LEHE$REHKQQGXK$K$

OMTTGK$HMLFGMIE$XMI$GIXQGIKJGMIE$TKLG$K$=]w&$

9K$FMRRGHg$OEQ$TKLKREIHM$GI$HELLK$LGIPMLJKHK$YGEIE$LKXXMLOKHK$KQQK$cNMHK$OEQ$TGKIM$FHLKOKQE$

HLKRGHE$NI$LGQEYKHM$FNTELGMLE$GI$HELLK$OG$KQHEJJK$TKLG$K$XGLXK$!&22$R$FKWMRKHM$XMI$TEIOEIJK$

OG$6^%$S(LGJJMIHKQE^.ELHGXKQEU&$

9K$ PKXXGKHK$ EFHELIK$ OEQ$ TKLKREIHM$ b$ FHKHK$ XMRTQEHKHK$ XMI$ GOLMFERGIK$ FNTELPGXGKQE$ TEL$ GQ$

LGIYELOGREIHM$PGIKQE&$

9E$YELGPGXVE$OG$FGXNLEJJK$LEQKHGYE$KQQ?MTELK$GI$HELLK$LGIPMLJKHK$XMFx$XMRE$LEKQGJJKHK$FMOOGFPKIM$

G$LEcNGFGHG$LGXVGEFHG$OKQQE$IMLRKHGYE$YGWEIHG$S+991>+,($!U&$

!$ OJL?!&$ -Q$ HLKHHM$b$FHKHM$ GIHELEFFKHM$OKQ$OGFFEFHM$/%$SYEOG$OMX&$h=iU$YELGPGXKHMFG$IEQ$PE[[LKGM$

%]!2$EO$VK$FN[GHM$FGWIGPGXKHGYE$OEPMLRKJGMIG&$-Q$XMLTM$OEQ$LGQEYKHM$MLGWGIKLGKREIHE$LEKQGJJKHM$

E$XMGIYMQHM$OKQ$OGFFEFHM$b$FHKHM$cNKFG$HMHKQREIHE$FRKIHEQQKHM$FGIM$KO$MHHEIELE$QK$FGHNKJGMIE$

RMLPMQMWGXK$KHHNKQE$SYEOG$EQK[MLKHG$WLKPGXGU&$

7G$TLEYEOE$GQ$ LGPKXGREIHM$OG$ HKQE$TMLJGMIE$OG$LGQEYKHM$EFEWNEIOM$QNIWM$GQ$PGKIXM$OG$YKQQE$NIK$

FXKLTKHK$ IKHNLKQE$ KYEIHE$ TEIOEIJK$ 6^%$ S(^.U$ XMI$RKHELGKQE$ FEQEJGMIKHM$ SXKH&$ +!;KZ$ +!;[$

3');4'-$!]]]:UZ$XMRTQEHKHK$XMI$GOLMFERGIK$FNTELPGXGKQE$TEL$GQ$LGIYELOGREIHM$PGIKQE&$

!$ OJL?TP[>$-Q$HLKHHM$b$FHKHM$GIHELEFFKHM$OKQ$OGFFEFHM$/!$SYEOG$OMX&$h=iU$YELGPGXKHMFG$HLK$OGXER[LE$

%]!A$ E$ WEIIKGM$ %]!2$ EO$ VK$ FN[GHM$ FGWIGPGXKHGYE$ OEPMLRKJGMIG&$ -Q$ XMLTM$ OEQ$ LGQEYKHM$

MLGWGIKLGKREIHE$LEKQGJJKHM$E$XMGIYMQHM$OKQ$OGFFEFHM$b$FHKHM$cNKFG$HMHKQREIHE$FRKIHEQQKHM$FGIM$

KO$MHHEIELE$QK$FGHNKJGMIE$RMLPMQMWGXK$KHHNKQE$SYEOG$EQK[MLKHG$WLKPGXGU&$
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+

! ! !6"#!$

-Q$PGKIXM$OG$YKQQE$OEQ$LGQEYKHM$FKLg$XMFHGHNGHM$OK$NI?MTELK$GI$HELLK$LGIPMLJKHK$REOGKIHE$WEMWLGWQGE$

E$LEHG$REHKQQGXVE$K$OMTTGK$HMLFGMIE$XMI$GIXQGIKJGMIE$TKLG$K$=]w&$-Q$RKHELGKQE$OG$LGERTGREIHM$OEQ$

XMLTM$OEQ$LGQEYKHM$FKLg$XMFHGHNGHM$OK$RKHELGKQE$FEQEJGMIKHM$SXKH&$+!;KZ$+!;[$3');4'-$!]]]:U&$

9?MTELK$FKLg$XMRTQEHKHK$XMI$GOLMFERGIK$FNTELPGXGKQE$TEL$GQ$LGIYELOGREIHM$PGIKQE&$

Y>@+ RPJ,NSZSOTP+ RP11P+ JO1^ZSOTS+ 3NO.PQQ^!1S+ 3NPUSJQP+ 3PN+ .!N!TQSNP+ 1!+ JQ!DS1SQd+
.1OD!1P+RP1+NS1PU!QO++

9E$LGOMHHE$XKLKHHELGFHGXVE$OG$ LEFGFHEIJK$OEG$ HELLEIG$OG$ PMIOKJGMIE$OEQ$ LGQEYKHM$EZ$ GI$TKLHGXMQKLEZ$OEWQG$

FHLKHG$ XMFHGHNEIHG$ QK$ 0MLRKJGMIE$ WEMHEXIGXK$ BZ$ NIGHE$ KQ$ TMFFG[GQE$ FYGQNTTM$ OG$ PEIMREIG$ OG$ LMHHNLK$

TLMWLEFFGYKZ$ OEHELRGIKIM$ QK$ IEXEFFGHg$ OG$ EFEWNGLE$ MTELE$ OG$ XMIFMQGOKREIHM$ KQ$ TGEOE$ OEQ$ LGQEYKHM$

QNIWM$ Q?GIHELM$ HLKHHM$ GI$TLMWEHHMZ$KQ$ PGIE$OG$ FMOOGFPKLE$ QE$YELGPGXVE$OG$FHK[GQGHg$WQM[KQE$ LGXVGEFHE$OKQQK$

IMLRKHGYK$YGWEIHEZ$FGK$GI$XKRTM$FHKHGXM$FGK$GI$XKRTM$FGFRGXM&$

9E$ OGYELFE$ FMQNJGMIG$ TLMWEHHNKQG$ FG$ LGHLMYKIM$ IEWQG$ EQK[MLKHG$ WLKPGXG$ OG$ LGPELGREIHM&$ -I$ +991>+,($

Av+991>+,($:$FG$LGTMLHKIM$QE$YELGPGXVE$OEQQE$FEJGMIG$IEQQE$FGHNKJGMIG$TGu$WLKYMFE&$

OJL?TP[+

!$ <KLKHGK$XMFHGHNGHK$OK$ONE$PGQE$OG$TKQG$HLGYEQQKHG$GI$X&K&$y@]]$OGFTMFHG$K$cNGIXMIXE$

!$ /GFHKIJK$HLK$QE$ONE$PGQE$OG$TKQG$m$]&@$R$

!$ -IHELKFFE$OEG$TKQG$FN$XGKFXNIK$PGQK$m$!&:$R$

!$ 9NIWVEJJK$TKQG$m$!6$R&$

-$TKQG$FMIM$XMQQEWKHG$ GI$HEFHK$OK$NIK$HLKYE$OG$XMLMIKREIHM$ GI$X&K&Z$K$TKLHGLE$OKQQK$cNKQE$FG$YKIIM$K$

LEKQGJJKLE$QE$FEWNEIHG$MTELE^$

!$ HGLKIHG$OG$KIXMLKWWGM$OK$@$HLEPMQG$

!$ QNIWVEJJK$HGLKIHG$m$6%$R$SHLKHHM$QG[ELM$!#$R$\$[NQ[M$OG$KIXMLKWWGM$!6$RU$

!$ GIHELKFFE$HGLKIHG$m$!&@$R$

!$ OGKREHLM$OG$TELPMLKJGMIE$m$]&%%$R$

!$ GIXQGIKJGMIE$OEG$HGLKIHG$XMRTLEFK$HLK$%]w$E$%2w$LGFTEHHM$KQQ?MLGJJMIHKQE$

!$ TLEXKLGXM$OEQ$FGIWMQM$HGLKIHE$m$6]]$_'&$

+Q$PGIE$OG$LGONLLE$FGWIGPGXKHGYKREIHE$QE$TLEFFGMIG$GIHELFHGJGKQG$KWEIHG$KQQ?GIHELIM$OEQQK$0MLRKJGMIE$B$

FG$TLEYEOE$QK$LEKQGJJKJGMIE$OG$OLEIG$FN[MLGJJMIHKQG$KYEIHG$QE$FEWNEIHG$XKLKHHELGFHGXVE^$

!$ QNIWVEJJK$m$2]$R$

!$ GIHELKFFE$m$%&A$R$

!$ GIXQGIKJGMIE$($6r$
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! ! !A"#!$

OJL?!$

!$ <KLKHGK$XMFHGHNGHK$OK$ONE$PGQE$OG$TKQG$HLGYEQQKHG$GI$X&K&$y@]]$OGFTMFHG$K$cNGIXMIXE$

!$ /GFHKIJK$HLK$QE$ONE$PGQE$OG$TKQG$m$]&@$R$$

!$ -IHELKFFE$OEG$TKQG$FN$XGKFXNIK$PGQK$m$!&:$R$

!$ 9NIWVEJJK$TKQG$m$!6$R&$

-$TKQG$FMIM$XMQQEWKHG$ GI$HEFHK$OK$NIK$HLKYE$OG$XMLMIKREIHM$ GI$X&K&Z$K$TKLHGLE$OKQQK$cNKQE$FG$YKIIM$K$

LEKQGJJKLE$QE$FEWNEIHG$MTELE^$

!$ HGLKIHG$OG$KIXMLKWWGM$OK$@$HLEPMQG$

!$ QNIWVEJJK$HGLKIHG$m$6%$R$SHLKHHM$QG[ELM$!#$R$\$[NQ[M$OG$KIXMLKWWGM$!6$RU$

!$ GIHELKFFE$HGLKIHG$m$%&A$R$

!$ OGKREHLM$OG$TELPMLKJGMIE$m$]&%%$R$

!$ GIXQGIKJGMIE$OEG$HGLKIHG$TKLG$K$%%w$LGFTEHHM$KQQ?MLGJJMIHKQE$

!$ TLEXKLGXM$OEQ$FGIWMQM$HGLKIHE$m$6]]$_'&$

+Q$PGIE$OG$LGONLLE$FGWIGPGXKHGYKREIHE$QE$TLEFFGMIG$GIHELFHGJGKQG$KWEIHG$KQQ?GIHELIM$OEQQK$0MLRKJGMIE$B$FG$

TLEYEOE$QK$LEKQGJJKJGMIE$OG$OLEIG$FN[MLGJJMIHKQG$KYEIHG$QE$FEWNEIHG$XKLKHHELGFHGXVE^$

!$ QNIWVEJJK$m$2]$R$

!$ GIHELKFFE$m$%&A$R$

!$ GIXQGIKJGMIE$($6r$

OJL@+

!$ <KLKHGK$XMFHGHNGHK$OK$ONE$PGQE$OG$TKQG$HLGYEQQKHG$GI$X&K&$y@]]$OGFTMFHG$K$cNGIXMIXE$

!$ /GFHKIJK$HLK$QE$ONE$PGQE$OG$TKQG$m$]&@$R$$

!$ -IHELKFFE$OEG$TKQG$FN$XGKFXNIK$PGQK$m$%&A$R$

!$ 9NIWVEJJK$TKQG$m$!!$R&$

-$TKQG$FMIM$XMQQEWKHG$ GI$HEFHK$OK$NIK$HLKYE$OG$XMLMIKREIHM$ GI$X&K&Z$K$TKLHGLE$OKQQK$cNKQE$FG$YKIIM$K$

LEKQGJJKLE$QE$FEWNEIHG$MTELE^$

!$ HGLKIHG$OG$KIXMLKWWGM$OK$:$HLEPMQG$

!$ QNIWVEJJK$HGLKIHG$m$%=$R$SHLKHHM$QG[ELM$!2$R$\$[NQ[M$OG$KIXMLKWWGM$!%$RU$

!$ GIHELKFFE$HGLKIHG$m$%&A$R$

!$ OGKREHLM$OG$TELPMLKJGMIE$m]&%]$R$

!$ GIXQGIKJGMIE$OEG$HGLKIHG$TKLG$K$%%w$LGFTEHHM$KQQ?MLGJJMIHKQE$
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! ! !2"#!$

!$ TLEXKLGXM$OEQ$FGIWMQM$HGLKIHE$m$!2]$_'&$

+Q$PGIE$OG$LGONLLE$FGWIGPGXKHGYKREIHE$QE$TLEFFGMIG$GIHELFHGJGKQG$KWEIHG$KQQ?GIHELIM$OEQQK$0MLRKJGMIE$B$FG$

TLEYEOE$QK$LEKQGJJKJGMIE$OG$OLEIG$FN[MLGJJMIHKQG$KYEIHG$QE$FEWNEIHG$XKLKHHELGFHGXVE^$

!$ QNIWVEJJK$m$2]$R$

!$ GIHELKFFE$m$%&A$R$

!$ GIXQGIKJGMIE$($6r$

$

$
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+

! ! !:"#!$

H+ ,!N!QQPNSJQS,VP+.POQP,TS,VP+RPS+QPNNPTS+

9E$[KX_$KIKQoFGF$PGIKQGJJKHE$KQQK$ LGXMFHLNJGMIE$OEG$OGFFEFHG$KYYEINHGZ$ QE$FHLKHGWLKPGE$EO$ GQ$XMRTQEFFM$

OEQQE$ GIOKWGIG$ EFEWNGHE$ VKIIM$ TMLHKHM$ KQQK$ OEPGIGJGMIE$ EO$ KQQK$ XKLKHHELGJJKJGMIE$ WEMHEXIGXK$ OEQQE$

FEWNEIHG$NIGHg$QGHMQMWGXVE^$

$

6ONK!ZSOTP+N+I+N#B*-)*+'+5*-B*+C)-%$%/'+

9K$ PMLRKJGMIE$ XMRTLEIOE$ FGK$ GQ$ RKHELGKQE$ OK$ XMFHLNJGMIE$ OEQ$ LGQEYKHM$ FHLKOKQE$ E$ OEQQ?MTELK$ OG$

FMFHEWIM$GI$HELLK$LGIPMLJKHK$(7#%Z$KHHNKQREIHE$TLEFEIHG$GI$FGHM$HLK$QK$<LMWL&$!!\!A]$E$QK$<LMWL&$!!\6]]$

E$OG$XNG$b$TLEYGFHM$GQ$RKIHEIGREIHMZ$FGK$GQ$RKHELGKQE$OK$XMFHLNJGMIE$OEQQK$TMLJGMIE$OG$LGQEYKHM$FHLKOKQE$

XMRTLEFM$ HLK$ QK$ <LMWL&$ !!\6]]$ E$ QK$ <LMWL&$ !!\2]#Z$ OEQQ?MTELK$ OG$ FMFHEWIM$ GI$ HELLK$ LGIPMLJKHK$

(7#]'18$E$OEQQK$FXKLTKHK$IKHNLKQE$(7#]+Z$KHHNKQREIHE$GI$TLMWEHHM&$

<EL$ GQ$ HLKHHM$ OG$ LGQEYKHM$ OG$ XNG$ b$ TLEYGFHM$ GQ$ LGPKXGREIHM$ FG$ TLEYEOE$ Q?GRTGEWM$ OG$ RKHELGKQE$ KYEIHE$

XKLKHHELGFHGXVE$KIKQMWVE$K$cNEQQE$OEQ$RKHELGKQE$NHGQGJJKHM$TEL$ Q?EFEXNJGMIE$OEQ$LGQEYKHM$HLK$ QK$<LMWL&$

!!\!A]$E$QK$<LMWL&$!!\6]]$SXQKFFE$+!;KZ$+!;[$3');4'-$!]]]:U&$

Il materiale costituente il rilevato stradale della strada provinciale esistente a monte dell’opera 

in progetto è stato caratterizzato con un valore dell’angolo di resistenza al taglio pari a )s$m$

A]w& 

$

6ONK!ZSOTP+!+I+J)-%)*+$#+a%C'+

0MLRKJGMIE$WEMHEXIGXK$XMLLGFTMIOEIHE$KQQ?NIGHg$WEMQMWGXK$+.0$OEQQE$+LWGQQE$YKLGXMQMLG$GIPELGMLG&$

,ELLEIG$ KO$ EQEYKHK$ XMIFGFHEIJKZ$ HKQYMQHK$ QKTGOEKZ$ PMLHEREIHE$ FMYLKXMIFMQGOKHGZ$ XKLKHHELGJJKHG$ OK$

FHLNHHNLK$FXKWQGEHHKHK&$

$

6ONK!ZSOTP+D+I+,*/)-'+

0MLRKJGMIE$WEMHEXIGXK$XVE$ LKWWLNTTK$ QE$NIGHg$WEMQMWGXVE$OEQQE$ XMQHLG$ OEHLGHGXM;XMQQNYGKQG$ S[%UZ$ OEG$

OETMFGHG$HMLLEIHGJG$S[Z$[IU$E$OEQQK$PKFXGK$KQHELKHK$OEQQE$KLWGQQE$YKLGXMQMLG$S+.0?U&$

9K$PMLRKJGMIE$LKWWLNTTK$HELLEIG$XKLKHHELGJJKHG$OK$NIK$IMHEYMQE$EHELMWEIEGHg^$QK$QMLM$XMRTMFGJGMIE$

YKLGK$OK$cNEQQK$OEQQK$FK[[GK$XMI$WVGKGK$E$[QMXXVGZ$HGTGXK$OEQQE$NIGHg$[$E$[IZ$K$cNEQQK$OEQQE$KLWGQQE$QGRMFE$
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1*))*+@A+5*&B-'C*+#/+)-%))*+$#+-%55*-$*+$'//%+-*)%)*-#%+D*/*E('))%7+%/+:&+<F7?+=:&>+GG7H+$'/+1*))*+@+I+J2#(5*/*+K%(E%(%-*+#(5/8C*A+5*&B-'C#+#+-%55*-$#+

5*(+/'+%))8%/#+JJ+(>;FL+'+JJ+(>;@;M+4+3NO.PQQO+RS+NS6!,SKPTQO+RP1+NS1PU!QO+J,ON,S!U!,,VP+I+R!1+WK+;;X;<?+!1+WK+;;XY?L+

NP1!ZSOTP+RPJ,NSQQSU!+P+RS+,!1,O1O+O3PNP+OJL?TP[7+OJL?!7+OJL@+4+R!1+WK+;;X;<?+!1+WK+;;XY?L+

+

! ! !="#!$

SE&W&$GIXQNFGMIG$K$WLKIK$PGIE$KQQ?GIHELIM$OEQQE$NIGHg$[$E$[IZ$XMQHLG$OEHLGHGXM;XMQQNYGKQG$S[%UZ$PKFXGK$KQHELKHK$

OEQQE$KLWGQQE$YKLGXMQMLG$S+.0?UU&$

+QQ?GIHELIM$OG$ HKQE$ PMLRKJGMIE$FMIM$FHKHE$ LGQEYKHE$ PKFXE$OG$ FTEFFMLE$OGFXLEHM$FMHHMTMFHE$KO$EQEYKHG$

PEIMREIG$OEPMLRKHGYG$SG&E&$`FVEKL$[KIOaU$IEQQE$cNKQG$FMIM$FHKHE$FNTELKHE$QE$XMIOGJGMIG$OG$LEFGFHEIJK$OG$

TGXXM$E$FMIM$TELHKIHM$RM[GQGHK[GQG$YKQMLG$OEQQK$LEFGFHEIJK$KQ$HKWQGM$LGOMHHGZ$FGIM$KQ$LKWWGNIWGREIHM$OEQQK$

LEFGFHEIJK$LEFGONK&$

$

'EQQE$ FGRNQKJGMIG$ INRELGXVE$ EFEWNGHE$ G$ HELLEIG$ FMIM$ FHKHG$ FXVERKHGJJKHG$ KFFNREIOM$ NI$

XMRTMLHKREIHM$OLEIKHMZ$REOGKIHE$QEWKRE$XMFHGHNHGYM$EQKFHM;TQKFHGXM$E$XLGHELGM$OG$LMHHNLK$KQQK$*MVL;

3MNQMR[&$

-$TKLKREHLG$KOMHHKHG$IEQQE$OGYELFE$FGRNQKJGMIG$FMIM$LGTMLHKHG$IEQQK$FEWNEIHE$,K[EQQK$!&$

$

Q%a'//%+;+T*)*013),!D1'31+.,+,!*2'33*3,!.1,!0'2166,!2,!+*6+'6'#!

9GHMHGTM$ #$
h_'"Rzi$

)s_$
hwi$

Xs_$
h_<Ki$

1s$
h*<Ki$

N$LGTMLHM$E$XMLTM$FHLKOKQE$$ %]$ A]vA2$ ]v2$ A]$

D+ XMQHLE$ OEHLGHGXM;XMQQNYGKQE$ S[%UZ$ OETMFGHG$ HMLLEIHGJG$ S[Z$ [IU$ E$
PKFXE$OG$KQHELKJGMIE$OEQQE$KLWGQQE$YKLGXMQMLG$GIPELGMLG$S+.0?U$

%]$ %2v62$ ]v!]$ 2v!]$

De-'Ce;$ [KIOE$ OG$ HKWQGM$ XKLKHHELGJJKHE$ OK$ TKLKREHLG$ OG$
LEFGFHEIJK$ KQ$ HKWQGM$ LEFGONGZ$ XMQQMXKHE$ KQQ?GIHELIM$ OEQQE$ XMQHLG$
OEHLGHGXM;XMQQNYGKQG$ S[%U$ E"M$ OEQQK$ PKFXGK$ KQHELKHK$ OEQQE$ KLWGQQE$
YKLGXMQMLG$S+.0?U$

%]$ !%v!A$ ]$ 2$

De-'Ce@$ [KIOE$ OG$ HKWQGM$ XKLKHHELGJJKHE$ OK$ TKLKREHLG$ OG$
LEFGFHEIJK$KQ$ HKWQGM$ GIHELREOG$ HLK$ QE$XMIOGJGMIG$OG$LEFGFHEIJK$OG$
TGXXM$E$cNEQQE$LEFGONEZ$XMQQMXKHE$KQQ?GIHELIM$OEQQE$XMQHLG$OEHLGHGXM;
XMQQNYGKQG$S[%U$

%]$ !=v!#$ ]$ 2$

!+KLWGQQE$YKLGXMQMLG$GIPELGMLG$ %]$ 6]$ %]$ 6]v2]$

$

$

7G$ LGRKIOK$ KQQK$ LEQKJGMIE$ WEMHEXIGXK$ SOMX&$ h=iU$ TEL$ XMIFGOELKJGMIG$ OG$ OEHHKWQGM$ GI$ RELGHM$ KQQK$

XKLKHHELGJJKJGMIE$OEG$FNOOEHHG$RKHELGKQG&$

H>;+ JSQ^!ZSOTP+RP11!+6!1R!+

/KG$TGEJMREHLG$OGFTMIG[GQG$FG$LGQEYK$QK$TLEFEIJK$OEQQK$PKQOK$K$FMWWGKXEIJE$XMRTLEFE$HLK$]$E$6$R$OK$

T&X&$
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NP1!ZSOTP+RPJ,NSQQSU!+P+RS+,!1,O1O+O3PNP+OJL?TP[7+OJL?!7+OJL@+4+R!1+WK+;;X;<?+!1+WK+;;XY?L+

+

! ! !@"#!$

-Q$TLMPGQM$TGEJMREHLGXM$GIGJGKQEZ$LGXMFHLNGHM$FNQQK$[KFE$OEG$LGQGEYG$TGEJMREHLGXG$OGFTMIG[GQGZ$b$FHKHM$LGOMHHM$

IEQQE$ FGRNQKJGMIG$ INRELGXVE$ EFEWNGHE$ FGK$ GI$ XKRTM$ FHKHGXM$ FGK$ GI$ XKRTM$ FGFRGXM$ K$ FEWNGHM$ OEQQK$

LEKQGJJKJGMIE$OEG$OLEIG$FN[MLGJJMIHKQG$TLEYGFHG$GI$TLMWEHHM&$

$ +



!""#$%&'()*+%+,*()-%'()'+.'('-%/'+$'#+01%2*-#+$#+%&&*$'-(%&'()*+$'/+)-%))*+3%/'-&*+4+1'-5%-%+6-#$$#7+/*))*+"8(9#*(%/'+$%/+:&+;<7<+=:&>+?7?+$'/+

1*))*+@A+5*&B-'C*+#/+)-%))*+$#+-%55*-$*+$'//%+-*)%)*-#%+D*/*E('))%7+%/+:&+<F7?+=:&>+GG7H+$'/+1*))*+@+I+J2#(5*/*+K%(E%(%-*+#(5/8C*A+5*&B-'C#+#+-%55*-$#+

5*(+/'+%))8%/#+JJ+(>;FL+'+JJ+(>;@;M+4+3NO.PQQO+RS+NS6!,SKPTQO+RP1+NS1PU!QO+J,ON,S!U!,,VP+I+R!1+WK+;;X;<?+!1+WK+;;XY?L+

NP1!ZSOTP+RPJ,NSQQSU!+P+RS+,!1,O1O+O3PNP+OJL?TP[7+OJL?!7+OJL@+4+R!1+WK+;;X;<?+!1+WK+;;XY?L+

+

! ! !#"#!$

\+ ,!N!QQPNSJQS,VP+RP.1S+P1PKPTQS+JQN^QQ^N!1S+

7NQQK$[KFE$OG$cNKIHM$GQQNFHLKHM$KQ$<KLKWLKPM$2&%$WQG$EQEREIHG$FHLNHHNLKQG$GIFELGHG$IEG$RMOEQQG$OG$XKQXMQM$

01*$EFEWNGHG$REOGKIHE$<QKpGF$%/$FMIM$FHKHG$FXVERKHGJJKHG$XMRE$FEWNE^$

!$ <KQG$

o$ EQEREIHG$ `TQKHEa$ XMI$ QEWKRE$ XMFHGHNHGYM$ EQKFHM;TQKFHGXMZ$ XKLKHHELGJJKHG$ OK$ LGWGOEJJK$

KFFGKQE$ 1+Z$ LGWGOEJJK$ PQEFFGMIKQE$ 1{Z$ RMREIHM$ OG$ TQKFHGXGJJKJGMIE$ *<$ E$ FPMLJM$

IMLRKQE$OG$TQKFHGXGJJKJGMIE$'<&$

!$ ,LKYE$OG$XMLMIKREIHM$

o$ EQEREIHM$`TQKHEa$XMI$QEWKRE$XMFHGHNHGYM$EQKFHGXMZ$XKLKHHELGJJKHM$OK$LGWGOEJJK$KFFGKQE$

1+Z$LGWGOEJJK$PQEFFGMIKQE$1{&$

!$ ,GLKIHG$

o$ HLKHHM$QG[ELM^$EQEREIHM$`IMOE;HM;IMOE$KIXVMLaZ$XMI$QEWKRE$XMFHGHNHGYM$EQKFHM;TQKFHGXMZ$

XKLKHHELGJJKHM$OK$LGWGOEJJK$KFFGKQE$1+$E$LEFGFHEIJK$RKFFGRK$K$HLKJGMIE$0RKpZHEIF&$

o$ [NQ[M$ OG$ KIXMLKWWGM^$ EQEREIHM$ `WEMWLGOaZ$ XMI$ RMOEQQM$ XMFHGHNHGYM$ EQKFHGXMZ$

XKLKHHELGJJKHM$OK$LGWGOEJJK$KFFGKQE$1+&$

$

'EQQK$,K[EQQK$FMHHMFHKIHG$FMIM$LGTMLHKHG$G$YKQMLG$EPPEHHGYKREIHE$NHGQGJJKHG&$

Q%a'//%+@+T*)*013),!*CC1D.*3,!*D6,!16101.3,!C3)-33-)*6,!

J)-8))8-%+ K*$'//*+
P!+ Pf+ !+ K3+ T3+ 6&%c7)'(C+

:T+ :T&@+ 4+ :T&+ :T+ :T+

<KQG$ 1QKFHM;TQKFHGXM$ !&:2#1]=$ :&:6@1]2$ ]&!2$ #:]$ 6%]]$ ;$

,LKYE$OG$XMLMIKREIHM$ 1QKFHGXM$ A&%#%1]=$ :&]A21]:$ ]&!2$ ;$ ;$ ;$

,GLKIHG$@$HLEPMQG^$HLKHHM$
QG[ELM$

1QKFHM;TQKFHGXM$ %&6621]2$ ;$ ;$ ;$ ;$ !:!2$

,GLKIHG$@$HLEPMQG^$[NQ[M$OG$
KIXMLKWWGM$

1QKFHGXM$ %&6621]2$ ;$ ;$ ;$ ;$ ;$

,GLKIHG$ :$ HLEPMQG^$ HLKHHM$
QG[ELM$

1QKFHM;TQKFHGXM$ !&=2!1]2$ ;$ ;$ ;$ ;$ !%!!$

,GLKIHG$:$HLEPMQG^$[NQ[M$OG$
KIXMLKWWGM$

1QKFHGXM$ !&=2!1]2$ ;$ ;$ ;$ ;$ ;$
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+

! ! %]"#!$

+QQ?GIHELPKXXGK$ HLK$ G$ TKQG$ EO$ GQ$ HELLEIM$ FMIM$ FHKHG$ NHGQGJJKHG$ EQEREIHG$ `GIHELPKXEa$ XVE$ XMIFEIHMIM$ OG$

RMOEQQKLE$ QK$ LEFGFHEIJK$ KQQ?GIHELPKXXGK$ TKQM;HELLEIM$ KOMHHKIOM$ GQ$ FEWNEIHE$ LKTTMLHM$ HLK$ Q?KIWMQM$ OG$

KHHLGHM$TKQM;HELLEIM$E$Q?KIWMQM$OG$LEFGFHEIJK$KQ$HKWQGM$OEQ$HELLEIM^$

66.0
'

'

k

k $
)

*
$

$
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5*(+/'+%))8%/#+JJ+(>;FL+'+JJ+(>;@;M+4+3NO.PQQO+RS+NS6!,SKPTQO+RP1+NS1PU!QO+J,ON,S!U!,,VP+I+R!1+WK+;;X;<?+!1+WK+;;XY?L+
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+

! ! %!"#!$

F+ !ZSOTS+RS+,!1,O1O+

<EL$GQ$TLMWEHHM$E$QK$YELGPGXK$OEQQE$MTELE$FMIM$FHKHE$EFKRGIKHE$QE$YKLGE$KJGMIG$LGTMLHKHE$IEG$TKLKWLKPG$

FEWNEIHG&$

F>;+ !ZSOTS+3PNK!TPTQS+

9K$YKQNHKJGMIE$OEQQE$KJGMIG$TELRKIEIHG$cNKQG$cNEQQE$OELGYKHE$OKQ$TEFM$TLMTLGM$OEQ$XMLTM$OEQ$LGQEYKHM$E$

OKQQE$FTGIHE$OEQQE$HELLE$YGEIE$EPPEHHNKHK$KNHMRKHGXKREIHE$OKG$FMPHjKLE$INRELGXG$NHGQGJJKHG$GI$[KFE$KG$

TKLKREHLG$WEMHEXIGXG$KOMHHKHG&$

F>@+ !ZSOTS+U!NS!DS1S+

8.2.1 Sovraccarico uniforme indefinito

'EQ$XKFM$FTEXGPGXM$FG$HELLg$XMIHM$OG$NI$FMYLKXXKLGXM$KXXGOEIHKQE$NIGPMLRE$GIOEPGIGHM$OMYNHM$KQ$HLKPPGXM$

FHLKOKQE$TKLG$KO$NI$YKQMLE$XKLKHHELGFHGXM$OG$%]$_<K&$

F>G+ !ZSOTS+JSJKS,VP+

,%)'E*-#%+$#+C*))*C8*/*+

7NQQK$[KFE$OG$cNKIHM$EYGOEIJGKHM$IEQQK$LEQKJGMIE$WEMHEXIGXK$WEIELKQEZ$GQ$HELLEIM$OG$PMIOKJGMIE$TN|$

EFFELE$XQKFFGPGXKHM$XMRE$KTTKLHEIEIHE$KQQK$3KHEWMLGK$3^$

!$ 3KHEWMLGK$3^$`L17'C,3,!2,!31))1.,!*!D)*.*!D)'CC*!012,*01.31!*221.C*3,!'!31))1.,!*!D)*.*!/,.*!

012,*01.31! +'.C,C31.3,! +'.! C71CC'),! C-71),'),! *! ?:! 0@! +*)*331),88*3,! 2*! -.! D)*2-*61!

0,D6,')*01.3'!21661!7)'7),13G!01++*.,+B1!+'.!6*!7)'/'.2,3G!1!2*!(*6'),!2,!5C@?:!+'07)1C,!3)*!

%":!0UC!1!?O:!0UC!V'((1)'!%N!W!;&TX@?:!W!N:!.1,!31))1.,!*!D)*.*!D)'CC*!1!A:!W!+-@?:!W!$N:!YT*!

.1,!31))1.,!*!D)*.*!/,.*Za&$

$

3'-#*$*+$#+-#"'-#&'()*+B'-+/]%9#*('+C#C&#5%+

3MRE$FHK[GQGHM$IEQ$3&7&+&$QK$TLMWEHHKJGMIE$OEQQE$FHLNHHNLE$PKLg$LGPELGREIHM$K^$

!$ YGHK$IMRGIKQE$ .'$m$2]$KIIG$

!$ XQKFFE$O?NFM$ -.$

$
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+

! ! %%"#!$

GI$[KFE$K$XG|$LGFNQHK^$

!$ XMEPPGXGEIHE$O?NFM$ 34$m$%&]$

!$ TELGMOM$OG$LGPELGREIHM$TEL$Q?KJGMIE$FGFRGXK$ .)$m$.'$p$34$m$!]]$KIIG$

$

!9#*('+C#C&#5%+$#+-#"'-#&'()*+

-Q$ HLKHHM$ GI$ EFKRE$ b$ XKLKHHELGJJKHM$ OK$ FNTELPGXGE$ TGKIEWWGKIHE$ M$ OK$ TEIOGG$ E$ LGQGEYG$ GFMQKHG$ XMI$

GIXQGIKJGMIE$REOGK$G$}$!2w&$

-Q$HELLEIM$OG$PMIOKJGMIE$LGXKOE$IEQQK$XKHEWMLGK$OG$FMHHMFNMQM$OG$HGTM$3&$

<EL$ GQ$ FGHM$ GI$ EFKREZ$ GI$ PNIJGMIE$ OEQ$ TELGMOM$ OG$ LGPELGREIHM$ XMIFGOELKHMZ$ FG$ MHHGEIE$ NI$ YKQMLE$ OG$

KXXEQELKJGMIE$MLGJJMIHKQE$RKFFGRK$KHHEFK$FN$FGHM$OG$LGPELGREIHM$LGWGOM$KW$TKLG$K$]&!=W&$

$

$ +
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! ! %6"#!$

L+ ,OKDST!ZSOTS+RS+,!NS,O+P+UPNS6S,VP+

L>;+ ,OKDST!ZSOTS+RS+,!NS,O+

9.1.1 Verifica delle opere in terra rinforzata OS90NEW ed OS92 e del fianco del 

rilevato OS90A

-Q$TLMWEHHM$E$QK$YELGPGXK$OEQQE$FHLNHHNLE$GI$cNEFHGMIE$FMIM$FHKHG$EFEWNGHG$REOGKIHE$GQ$REHMOM$OEWQG$`7HKHG$

9GRGHEaZ$YELGPGXKIOMZ$TEL$cNKIHM$XMIXELIE$QE$MTELE$(7#%$EO$(7#]'18^$

!$ 794$OG$HGTM$WEMHEXIGXM$S>1(U^$

KU$ FHK[GQGHg$ WQM[KQE$ OEQ$ XMRTQEFFM$ MTELK$ OG$ FMFHEWIM;HELLEIM$ E$ XMQQKFFM$ TEL$ XKLGXM$ QGRGHE$

OEQQ?GIFGERE$PMIOKJGMIE;HELLEIMf$

[U$ FHK[GQGHg$GIHELIK$SQMXKQEUf$

XU$ FXMLLGREIHM$FNQ$TGKIM$OG$TMFKf$

OU$ YELGPGXK$KQ$LG[KQHKREIHM&$

$

9K$YELGPGXK$KU$b$FHKHK$EFEWNGHK$REOGKIHE$FMPHjKLE$01*$<QKpGF$%/$EO$b$LGTMLHKHK$IEQQ?+991>+,($A$EO$

+991>+,($:$LGFTEHHGYKREIHE$TEL$QE$MTELE$(7#%$E$(7#]'18&$

9E$YELGPGXVE$OG$HGTM$XU$E$OU$FMIM$XMIHERTQKHE$OKQQK$RMOEQQKJGMIE$EFEWNGHK$REOGKIHE$GQ$FMPHjKLE$01*$

<QKpGF$ %/Z$ LGTMLHKHK$ IEQQ?+991>+,($A$ E$ IEQQ?+991>+,($:$ LGFTEHHGYKREIHE$ TEL$ QE$ MTELE$(7#%$E$

(7#]'18&$

9E$YELGPGXVE$OG$HGTM$[U$FMIM$LGTMLHKHE$GI$+991>+,($!$EO$+991>+,($6$LGFTEHHGYKREIHE$TEL$QE$MTELE$

(7#%$E$(7#]'18$E$FMIM$FHKHE$EFEWNGHE$XMI$7QMTE"8Z$FMPHjKLE$OG$XKQXMQM$KQQ?EcNGQG[LGM$QGRGHE&$

<EL$cNKIHM$XMIXELIE$Q?MTELK$(7#]+$FMIM$FHKHE$EFEWNGHE$QE$FEWNEIHG$YELGPGXVE$794$OG$HGTM$WEMHEXIGXM$

S>1(U^$

KU$ FHK[GQGHg$WQM[KQE$OEQ$XMRTQEFFM$MTELK$OG$FMFHEWIM;HELLEIMf$

[U$ FHK[GQGHg$GIHELIK$SG&E&$FHK[GQGHg$OEQ$PGKIXM$OG$YKQQE$OEQ$LGQEYKHMU&$

$

9K$YELGPGXK$KU$b$FHKHK$EFEWNGHK$REOGKIHE$FMPHjKLE$01*$<QKpGF$%/$EO$b$LGTMLHKHK$IEQQ?+991>+,($2Z$

REIHLE$ QK$ YELGPGXK$ [U$ b$ FHKHK$ EFEWNGHK$ XMI$ 7QMTE"8Z$ FMPHjKLE$ OG$ XKQXMQM$ KQQ?EcNGQG[LGM$ QGRGHE$

S+991>+,($%U&$

$

,NHHE$ QE$ YELGPGXVE$ FMIM$ FHKHE$ EPPEHHNKHE$ XMI$ LGPELGREIHM$ KQQ?+TTLMXXGM$ !Z$ 3MR[GIKJGMIE$ %$ S>1(U$

S+%\*%\)%U&$ -I$ RMOM$ EcNGYKQEIHE$ K$ cNKIHM$ LGXVGEFHM$ OKQQK$ IMLRKHGYK$ EO$ KQ$ PGIE$ OG$ FGRNQKLE$ GI$

RKIGELK$LEKQGFHGXK$Q?GIHELKJGMIE$HLK$GQ$HELLEIM$E$QE$FHLNHHNLEZ$IEQQE$KIKQGFG$XMIOMHHE$REOGKIHE$GQ$FMPHjKLE$
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5*(+/'+%))8%/#+JJ+(>;FL+'+JJ+(>;@;M+4+3NO.PQQO+RS+NS6!,SKPTQO+RP1+NS1PU!QO+J,ON,S!U!,,VP+I+R!1+WK+;;X;<?+!1+WK+;;XY?L+

NP1!ZSOTP+RPJ,NSQQSU!+P+RS+,!1,O1O+O3PNP+OJL?TP[7+OJL?!7+OJL@+4+R!1+WK+;;X;<?+!1+WK+;;XY?L+

+

! ! %A"#!$

01*$<QKpGF$ %/$ FMIM$ FHKHG$ NHGQGJJKHG$ G$ TKLKREHLG$ XKLKHHELGFHGXG$ OEG$ HELLEIGZ$RGLKIOM$ KO$ NI$ PKHHMLE$ OG$

FGXNLEJJK$WQM[KQE$TKLG$K$

!&%2$× !&!$m$!&6=2$

9E$YELGPGXVE$FMIM$FHKHE$XMIOMHHE$FGK$GI$XMIOGJGMIG$FHKHGXVE$FGK$GI$XMIOGJGMIG$FGFRGXVEZ$GRTGEWKIOM$GI$

cNEFH?NQHGRM$XKFM$GQ$REHMOM$TFENOMFHKHGXM$XMI$XMEPPGXGEIHG$FGFRGXG$MLGJJMIHKQG$E$YELHGXKQG$TKLG$K^$

_V$m$]&]2#$

_Y$m$±]&]%#$

$

'EQQE$KIKQGFG$XMIOMHHE$GI$XKRTM$FGFRGXM$FMIM$FHKHG$KFFNIHG$G$YKQMLG$XKLKHHELGFHGXG$OEQQE$KJGMIGZ$FEXMIOM$

cNKIHM$LGXVGEFHM$OKQQK$IMLRKHGYK$YGWEIHE&$

4#%#%#%! J1C,C31.8*!*!)'33-)*!21,!),./')8,!

9K$ LEFGFHEIJK$ OEWQG$ EQEREIHG$ OG$ LGIPMLJM$ XMFHGHNGHG$ OK$ WEMLEHG$ REHKQQGXVE$ S,ELLKREFVU$ b$ FHKHK$

OEHELRGIKHK$ PKXEIOM$ LGPELGREIHM$ KQQK$ K),3,CB! &3*.2*)2! "::O[%44N! PE'21! '/! 7)*+3,+1! /')!

&3)1.D3B1.12U)1,./')+12!C',6C!*.2!/,66CQ!SB7$@]]:U#$-I$KXXMLOM$KQQK$B7$@]]:Z$QK$LEFGFHEIJK$OG$TLMWEHHM$

,TLMWEHHM$OEQ$LGIPMLJM$b$OEHELRGIKHK$XMRE$FEWNE^$

,TLMWEHHM$m$,LMHHNLK$"$SPXLEET$p$PRU$

OMYE^$

,LMHHNLK$m$XKLGXM$OG$LMHHNLK$IMRGIKQE$OEQ$LGIPMLJM$

PXLEET$m$PKHHMLE$OG$XLEET$OEQ$LGIPMLJM$K$QNIWM$HELRGIE$

PR$ m$PKHHMLE$OG$FGXNLEJJK$OEQ$LGIPMLJMZ$TKLG$K$PR!!$p$PR!%$p$PR%!$p$PR%%$

PR!!$m$TLMXEONLE$TLMONHHGYE$SHMQQELKIJEU$

PR!%$m$YKQNHKJGMIE$cNKQGHg$TLMXEFFG$GIONFHLGKQG$E$FYGQNTTM$TLMOMHHM$

PR%!$m$EPPEHHG$OMYNHG$KQ$OKIIEWWGKREIHM$TMHEIJGKQE$ONLKIHE$Q?GIFHKQQKJGMIE$

PR%%$m$FNFXEHHG[GQGHg$KQQ?KWWLEFFGMIE$XVGRGXKZ$PGFGXK$E$[GMQMWGXK$

$

-Q$ PKHHMLE$ PXLEET$YGEIE$XKQXMQKHM$TEL$NIK$OKHK$OEPMLRKJGMIE$RKFFGRK$KRRGFFG[GQE$ONLKIHE$ QK$YGHK$OG$

TLMWEHHMZ$HEIEIOM$XMIHM$OG$EYEIHNKQG$PEIMREIG$OG$XLEET$XVE$OMYEFFELM$GIHELEFFKLE$G$LGIPMLJGf$TEL$QE$

MTELE$ GI$HELLK$LGIPMLJKHK$QE$OEPMLRKJGMIG$RKFFGRE$KRRGFFG[GQG$IEG$LGIPMLJG$FMIM$OEQQ?MLOGIE$OEQ$2r&$

3G|$FGWIGPGXK$XVE$KO$EFERTGM$TEL$QK$LEHE$REHKQQGXK$K$OMTTGK$HMLFGMIEZ$IMI$FN[EIOM$EFFK$WQG$EPPEHHG$OG$

XLEETZ$KYEIOM$NIK$LEFGFHEIJK$K$LMHHNLK$XMI$OEPMLRKJGMIG$GIPELGMLG$KQ$2rZ$HKQE$LEFGFHEIJK$TN|$EFFELE$

KFFNIHK$XMRE$LEFGFHEIJK$K$HLKJGMIE$IMRGIKQE$SPXLEET$m$!&]]U&$
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5*(+/'+%))8%/#+JJ+(>;FL+'+JJ+(>;@;M+4+3NO.PQQO+RS+NS6!,SKPTQO+RP1+NS1PU!QO+J,ON,S!U!,,VP+I+R!1+WK+;;X;<?+!1+WK+;;XY?L+

NP1!ZSOTP+RPJ,NSQQSU!+P+RS+,!1,O1O+O3PNP+OJL?TP[7+OJL?!7+OJL@+4+R!1+WK+;;X;<?+!1+WK+;;XY?L+

+

! ! %2"#!$

'EQQK$,K[EQQK$FEWNEIHE$FG$LGTMLHKIM$G$YKQMLG$OEG$XMEPPGXGEIHG$OG$LGONJGMIE$OEQQK$LEFGFHEIJK$EPPEHHGYKREIHE$

NHGQGJJKHG$IEG$RMOEQQG$OG$XKQXMQMZ$OELGYKHG$OKQQE$GIOGXKJGMIG$PMLIGHE$OKQ$TLMONHHMLE&$

Q%a'//%+G+5*6'),!21,!+'1//,+,1.3,!2,!),2-8,'.1!2166*!)1C,C31.8*!71)!D1')13,!013*66,+B1!VX1))*01CBZ$

,*'""#5#'()'+$#+-#$89#*('+ U%/*-'+

PXLEET$ !&]]]$

PR!!$ !&!%A$

PR!%$ !&]2]$

PR%!$ !&!:2$

PR%%$ !&]2]$

$

-Q$YKQMLE$XMRTQEFFGYM$OEQ$XMEPPGXGEIHE$OG$FGXNLEJJK$WQM[KQE$OG$LGONJGMIE$OEQQK$LEFGFHEIJK$LGFNQHK$TKLG$K$

!&AAZ$GI$KXXMLOM$XMI$G$YKQMLG$LGTMLHKHG$KQ$<KLKWLKPM$6&%&$

<EL$ QE$ WEMWLGWQGE$ GI$ TMQGEFHELE$ HGTM$ `<KLKQGI_aZ$ QK$ LEFGFHEIJK$ OG$ TLMWEHHM$ ,TLMWEHHM$ OEQ$ LGIPMLJM$ b$

OEHELRGIKHK$XMRE$FEWNE^$

,TLMWEHHM$m$,LMHHNLK$"$S)03)$p$)0-/$p$)08$p$)03D$p$PFU$

OMYE^$

,LMHHNLK$m$LEFGFHEIJK$XKLKHHELGFHGXK$K$[LEYE$HELRGIE$

)03)$m$PKHHMLE$OG$XLEET$OEQ$LGIPMLJM$K$QNIWM$HELRGIE$

)0-/$m$EPPEHHG$OMYNHG$KQ$OKIIEWWGKREIHM$TMHEIJGKQE$ONLKIHE$Q?GIFHKQQKJGMIE$

)08$m$EPPEHHG$OMYNHG$KQQ?EFTMFGJGMIE$KHRMFPELGXKZ$GIXQNFG$G$LKWWG$NQHLKYGMQEHHG$

)03D$m$FNFXEHHG[GQGHg$KQQ?KWWLEFFGMIE$XVGRGXKZ$KR[GEIHKQE$

PF$m$XMEPPGXGEIHE$OG$LGONJGMIE$TEL$Q?EFHLKTMQKJGMIE$OEG$OKHG$

$

'EQQK$,K[EQQK$FEWNEIHE$FG$LGTMLHKIM$G$YKQMLG$OEG$XMEPPGXGEIHG$OG$LGONJGMIE$OEQQK$LEFGFHEIJK$EPPEHHGYKREIHE$

NHGQGJJKHG$IEG$RMOEQQG$OG$XKQXMQMZ$OELGYKHG$OKQQE$GIOGXKJGMIG$PMLIGHE$OKQ$TLMONHHMLE&$

$

$

$

$

$
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5*(+/'+%))8%/#+JJ+(>;FL+'+JJ+(>;@;M+4+3NO.PQQO+RS+NS6!,SKPTQO+RP1+NS1PU!QO+J,ON,S!U!,,VP+I+R!1+WK+;;X;<?+!1+WK+;;XY?L+

NP1!ZSOTP+RPJ,NSQQSU!+P+RS+,!1,O1O+O3PNP+OJL?TP[7+OJL?!7+OJL@+4+R!1+WK+;;X;<?+!1+WK+;;XY?L+

+

! ! %:"#!$

Q%a'//%+<+5*6'),!21,!+'1//,+,1.3,!2,!),2-8,'.1!2166*!)1C,C31.8*!71)!D1'D),D6,1!,.!7'6,1C31)1!VT*)*6,.YZ+

,*'""#5#'()'+$#+-#$89#*('+ U%/*-'+

)03)$ !&A!$

)0-/$ !&!%v!&!2$

)08$ !&]]$

)03D$ !&]:$

PF$ !&]%$

$

-Q$YKQMLE$XMRTQEFFGYM$OEQ$XMEPPGXGEIHE$OG$FGXNLEJJK$WQM[KQE$OG$LGONJGMIE$OEQQK$LEFGFHEIJK$LGFNQHK$TKLG$K$

XGLXK$!&=$ GI$XKRTM$FHKHGXM$EO$K$!&%]v!&%2$ GI$XKRTM$FGFRGXM$ SGI$cNEFH?NQHGRM$XKFM$IMI$b$TLEYGFHK$

Q?KTTQGXKJGMIE$OEQ$XMEPPGXGEIHE$OG$XLEETU&$,KQG$YKQMLG$FMIM$GI$KXXMLOM$XMI$cNKIHM$LGTMLHKHM$KQ$<KLKWLKPM$

6&%&$

$

4#%#%#$! J1C,C31.8*!*66'!C/,6*01.3'!216!),./')8'!V7-66\'-3Z!

-Q$XKQXMQM$OEQQE$PMLJE$NQHGRE$OG$FPGQKREIHM$YGEIE$EFEWNGHM$XMI$GQ$TLMXEOGREIHM$OEFXLGHHM$IEQ$TLEFEIHE$

TKLKWLKPMZ$XVE$FG$[KFK$FNQQK$XMIFGOELKJGMIE$XVE$GI$HNHHG$G$TNIHG$OEQ$LGIPMLJM$FGK$LKWWGNIHK$QK$XMIOGJGMIE$

NQHGRK$S+NU&$

9K$PMLJK$IEXEFFKLGK$TEL$QM$FPGQKREIHM$OEQ$LGIPMLJM$OKQ$LGQEYKHM$S0TMU$b$OKHK$OKQQK$FEWNEIHE$LEQKJGMIE^$

0TM$m$%~,Y~9~8~�~HKI)$

IEQQK$cNKQE^$

,Y$m$HEIFGMIE$YELHGXKQE$KWEIHE$FNQ$LGIPMLJM$

9$ m$QNIWVEJJK$OEQQK$JMIK$OG$KIXMLKWWGM$

8$m$QKLWVEJJK$OEQ$LGIPMLJM$

�$m$XMEPPGXGEIHE$OG$GIHELKJGMIE$HLK$RKHELGKQE$OEQ$LGQEYKHM$E$LGIPMLJM$

)$ m$KIWMQM$OG$KHHLGHM$GIHELIM$OEQ$RKHELGKQE$OK$LGQEYKHM$

$

-$YKQMLG$OEQ$XMEPPGXGEIHE$OG$GIHELKJGMIE$�$OELGYKIM$OK$TLMYE$OG$QK[MLKHMLGM$E$YKLGKIM$K$FEXMIOK$OEQ$HGTM$

OG$HELLEIM$XVE$XMRTMIE$GQ$LGQEYKHM&$

<EL$G$LGIPMLJG$GI$LEHE$REHKQQGXK$K$OMTTGK$HMLFGMIE$G$YKQMLG$OG$�$FMIM$FHKHG$KFFNIHG$TKLG$K^$

$
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NP1!ZSOTP+RPJ,NSQQSU!+P+RS+,!1,O1O+O3PNP+OJL?TP[7+OJL?!7+OJL@+4+R!1+WK+;;X;<?+!1+WK+;;XY?L+

+

! ! %="#!$

Q%a'//%+Y+5*6'),!216!+'1//,+,1.31!2,!,.31)*8,'.1!]!71)!),./')8,!013*66,+,+

Q#B*+$#+#()'-%9#*('+ U%/*-'+$#+g+

-IHELKJGMIE$LGIPMLJM;LGIPMLJM$ ]&6]$

7PGQKREIHM$LGIPMLJM;WVGKGK$ ]&#]$

7PGQKREIHM$LGIPMLJM;FK[[GK$ ]&:2$

7PGQKREIHM$LGIPMLJM;QGRM$ ]&2]$

7PGQKREIHM$LGIPMLJM;KLWGQQK$ ]&6]$

$

<EL$G$LGIPMLJG$GI$TMQGEFHELE$KO$KQHK$HEIKXGHg$G$YKQMLG$OG$�$FMIM$FHKHG$KFFNIHG$TKLG$K^$

Q%a'//%+H+5*6'),!216!+'1//,+,1.31!2,!,.31)*8,'.1!]!71)!),./')8,!,.!7'6,1C31)1!*2!*63*!31.*+,3G+

Q#B*+$#+#()'-%9#*('+ U%/*-'+$#+g+

-IHELKJGMIE$LGIPMLJM;LGIPMLJM$ ]&!:$

7PGQKREIHM$LGIPMLJM;WVGKGK$ ]&#]$

7PGQKREIHM$LGIPMLJM;FK[[GK$ ]&#]$

7PGQKREIHM$LGIPMLJM;QGRM$ ]&=]$

7PGQKREIHM$LGIPMLJM;KLWGQQK$ ]&A]$

$

9.1.2 Verifica delle paratie tirantate OS92, OS90NEW, OS90A

-Q$TLMWEHHM$E$QK$YELGPGXK$OEQQE$FHLNHHNLE$GI$cNEFHGMIE$FMIM$FHKHG$EFEWNGHG$REOGKIHE$GQ$REHMOM$OEWQG$`7HKHG$

9GRGHEaZ$YELGPGXKIOMZ$TEL$HNHHE$QE$MTELE$GI$TLMWEHHM^$

!$ 794$OG$HGTM$WEMHEXIGXM$S>1(U^$

KU$ FHK[GQGHg$WQM[KQE$OEQ$XMRTQEFFM$MTELK$OG$FMFHEWIM;HELLEIMf$

[U$ XMQQKFFM$TEL$LMHKJGMIE$GIHMLIM$K$NI$TNIHM$OEQQ?MTELKf$

XU$ FPGQKREIHM$OEWQG$KIXMLKWWG$

!$ 794$OG$HGTM$FHLNHHNLKQE$S7,)U^$

OU$ LKWWGNIWGREIHM$OEQQK$LEFGFHEIJK$GI$NIM$M$TGu$KIXMLKWWGf$

EU$ LKWWGNIWGREIHM$OEQQK$LEFGFHEIJK$FHLNHHNLKQE$OEQQK$TKLKHGK$OG$TKQG&$

$
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! ! %@"#!$

,NHHE$ QE$ YELGPGXVE$ FMTLK$ LGTMLHKHE$ FMIM$ FHKHE$ EFEWNGHE$REOGKIHE$ FMPHjKLE$ 01*$<QKpGF$ %/$ E$ FMIM$

LGTMLHKHE$ IEQQ?+991>+,($ AZ$ IEQQ?+991>+,($ 2$ E$ IEQQ?+991>+,($ :$ LGFTEHHGYKREIHE$ TEL$ QE$ MTELE$

(7#%Z$(7#]+$E$(7#]'18&$

9E$YELGPGXVE$KU$E$[U$FMIM$FHKHE$EPPEHHNKHE$XMI$LGPELGREIHM$KQQ?+TTLMXXGM$!Z$3MR[GIKJGMIE$%$ S>1(U$

S+%\*%\)%U&$ -I$ RMOM$ FMFHKIJGKQREIHE$ EcNGYKQEIHE$ EO$ KQ$ PGIE$ OG$ FGRNQKLE$ GI$ RKIGELK$ LEKQGFHGXK$

Q?GIHELKJGMIE$HLK$GQ$HELLEIM$E$QE$FHLNHHNLEZ$IEQQE$KIKQGFG$XMIOMHHE$REOGKIHE$GQ$FMPHjKLE$01*$<QKpGF$%/$

FMIM$FHKHG$NHGQGJJKHG$ G$TKLKREHLG$XKLKHHELGFHGXG$OEG$HELLEIGZ$RGLKIOM$KO$NI$PKHHMLE$OG$FGXNLEJJK$WQM[KQE$

TKLG$K$

!&%2$× !&!$m$!&6=2$

9E$YELGPGXVE$FMIM$FHKHE$XMIOMHHE$FGK$GI$XMIOGJGMIG$FHKHGXVE$FGK$GI$XMIOGJGMIG$FGFRGXVEZ$KOMHHKIOM$GI$

cNEFH?NQHGRM$XKFM$GQ$REHMOM$TFENOMFHKHGXM$XMI$XMEPPGXGEIHG$FGFRGXG$MLGJJMIHKQG$E$YELHGXKQG$TKLG$K^$

_V$m$]&]2#$

_Y$m$±]&]%#$

$

'EQQE$KIKQGFG$XMIOMHHE$GI$XKRTM$FGFRGXM$FMIM$FHKHG$KFFNIHG$G$YKQMLG$XKLKHHELGFHGXG$OEQQE$KJGMIGZ$FEXMIOM$

cNKIHM$LGXVGEFHM$OKQQK$IMLRKHGYK$YGWEIHE&$

9K$YELGPGXK$EU$b$FHKHK$EPPEHHNKHK$XMI$LGPELGREIHM$KQQ?KTTLMXXGM$!Z$3MR[GIKJGMIE$!$S7,)U$S+!\*!\)!U$

XMIPLMIHKIOM$G$YKQMLG$OEQQE$FMQQEXGHKJGMIGZ$FGK$GI$XKRTM$FHKHGXM$FGK$GI$XKRTM$FGFRGXMZ$XMI$G$YKQMLG$QGRGHE$

OG$LEFGFHEIJK$FHLNHHNLKQE$OEG$TKQG$GI$X&K&$

9K$YELGPGXK$XU$b$FHKHK$XMRTGNHKZ$FEXMIOM$IMLRKHGYKZ$XMI$Q?KTTLMXXGM$+!\*!\)6$XMIPLMIHKIOM$GQ$YKQMLE$

RKFFGRM$OEQQ?KJGMIE$KWEIHE$IEQ$HGLKIHE$IEQQE$OGYELFE$PKFG$OG$XKQXMQMZ$FGK$GI$XKRTM$FHKHGXM$FGK$GI$XKRTM$

FGFRGXMZ$XMI$QK$LEFGFHEIJK$K$FPGQKREIHM$OG$TLMWEHHM&$+IKQMWKREIHEZ$QK$YELGPGXK$OU$b$FHKHK$XMRTGNHKZ$

FEXMIOM$IMLRKHGYKZ$XMI$Q?KTTLMXXGM$+!\*!\)6$XMIPLMIHKIOM$GQ$YKQMLE$RKFFGRM$OEQQ?KJGMIE$KWEIHE$

IEQ$HGLKIHE$IEQQE$OGYELFE$PKFG$OG$XKQXMQMZ$FGK$GI$XKRTM$FHKHGXM$FGK$GI$XKRTM$FGFRGXMZ$XMI$QK$LEFGFHEIJK$

FHLNHHNLKQE$OEQQ?KXXGKGM$OEG$HLEPMQGZ$KOMHHKIOM$NI$XMEPPGXGEIHE$OG$FGXNLEJJK$FNQQ?KXXGKGM$TKLG$K$!&!2&$

-IMQHLEZ$b$FHKHM$YELGPGXKHM$XVE$QK$LEFGFHEIJK$XKLKHHELGFHGXK$FHLNHHNLKQE$PMFFE$RKWWGMLE$OEQQK$LEFGFHEIJK$

K$FPGQKREIHM$OEQQ?KIXMLKWWGM&$

9.1.3 Verifiche di esercizio

9E$ YKQNHKJGMIG$ LEQKHGYE$ KQQE$ XMIOGJGMIG$ OG$ EFELXGJGM$ TMLHKIM$ K$ LGHEIELE$ XVE$ WQG$ FTMFHKREIHG$ E$ QE$

OEPMLRKJGMIG$KHHEFE$FGKIM$XMRTKHG[GQG$XMI$QE$HGTMQMWGE$OG$MTELE$TLEYGFHE$GI$TLMWEHHM&$
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5*(+/'+%))8%/#+JJ+(>;FL+'+JJ+(>;@;M+4+3NO.PQQO+RS+NS6!,SKPTQO+RP1+NS1PU!QO+J,ON,S!U!,,VP+I+R!1+WK+;;X;<?+!1+WK+;;XY?L+

NP1!ZSOTP+RPJ,NSQQSU!+P+RS+,!1,O1O+O3PNP+OJL?TP[7+OJL?!7+OJL@+4+R!1+WK+;;X;<?+!1+WK+;;XY?L+

+

! ! %#"#!$

-IPKHHGZ$XMI$LGPELGREIHM$KQ$HLKHHM$OG$LGQEYKHM$XMRTLEFM$HLK$QE$<LMWL&$!!\6]]$E$!!\2]#Z$OG$XNG$FG$TLEYEOE$

GQ$ LGPKXGREIHMZ$ FG$ MFFELYK$ XVE$ QK$ LEKQGJJKJGMIE$ OEQQ?MTELK$ XMRTMLHK$ NI$ LGXKLGXM$ OEQ$ HELLEIM$ OG$

PMIOKJGMIEZ$QK$XNG$LGFTMFHK$b$cNEQQK$HGTGXK$OG$NI$RKHELGKQE$FMYLKXMIFMQGOKHM$OG$EQEYKHK$LGWGOEJJK&$

9K$ TLEFEIJK$ OEQQE$ TKLKHGE$ HGLKIHKHE$(7#]'18$E$(7#]+$ XMIHLG[NGFXE$ KQHLEFx$ KQQ?GIXLEREIHM$ OEQQK$

LGWGOEJJK$OEQ$HELLEIM$OG$PMIOKJGMIEZ$GI$cNKIHM$OEHELRGIK$NI$XMIPGIKREIHM$QKHELKQE$OEQ$RKHELGKQE&$

-IMQHLEZ$ QK$ TLEFEIJK$ OEQ$ FGFHERK$ OG$ OLEIKWWGM$ TLEYGFHM$ GI$ TLMWEHHM$ XMIFEIHE$ OG$ LGONLLE$ G$ HERTG$ OG$

XMIFMQGOKJGMIE$OEQ$RKHELGKQE$XMFHGHNEIHE$ QK$ PMLRKJGMIE$BZ$TELHKIHM$FG$TLEYEOE$XVE$ G$XEOGREIHGZ$OG$

EIHGHg$XMRNIcNE$QGRGHKHKZ$FG$YELGPGXVELKIIM$E$FG$EFKNLGLKIIM$IEQ$XMLFM$OEQQK$LEKQGJJKJGMIE$OEQ$LGQEYKHM&$

3MI$ LGPELGREIHM$KQ$ HLKHHM$OG$ LGQEYKHM$XMRTLEFM$ HLK$ QE$<LMWL&$!!\!A]$E$!!\6]]Z$OG$ XNG$ FG$TLEYEOE$ GQ$

RKIHEIGREIHMZ$FG$MFFELYK$XVE$EYEIHNKQG$XEOGREIHG$TMHLKIIM$YELGPGXKLFG$NIGXKREIHE$GI$LEQKJGMIE$KQQK$

LGONJGMIE$ OEQQE$ TLEFFGMIG$ GIHELFHGJGKQG$ OEHELRGIKHK$ OKQ$ FGFHERK$ OG$ OLEIKWWGM$ GI$ TLMWEHHM$ EO$ KQ$

XMIFEWNEIHE$GIXLEREIHM$OEQQE$HEIFGMIG$EPPGXKXG$IEQ$HELLEIM$OG$PMIOKJGMIE&$3MIFGOELKHK$Q?EIHGHg$OG$HKQG$

YKLGKJGMIG$HEIFGMIKQG$E$QM$FHKHM$OG$FMYLKXMIFMQGOKJGMIE$OEG$HELLEIG$OG$PMIOKJGMIE$b$TMFFG[GQE$TLEYEOELE$

QM$FYGQNTTM$OG$XEOGREIHG$TMXM$FGWIGPGXKHGYG&$

$

$ $
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NP1!ZSOTP+RPJ,NSQQSU!+P+RS+,!1,O1O+O3PNP+OJL?TP[7+OJL?!7+OJL@+4+R!1+WK+;;X;<?+!1+WK+;;XY?L+

+

! ! 6]"#!$

;?+ 3S!TO+RS+KOTSQON!..SO+.POQP,TS,O+RP11P+O3PNP+

-Q$TGKIM$OG$RMIGHMLKWWGM$OEQQE$MTELE$b$PGIKQGJJKHM$KQ$XMIHLMQQM$OEWQG$FTMFHKREIHG$OEQQ?MTELK&$

-Q$RMIGHMLKWWGM$LGWNKLOELg$TLGIXGTKQREIHE$6$FEJGMIG$OG$LGPELGREIHM$OEQQE$MTELE$GI$TLMWEHHM^$

!$ FEJ&$2:]Z$XMLLGFTMIOEIHE$KQQE$MTELE$(7#%f$

!$ FEJ&$2=]Z$XMLLGFTMIOEIHE$KQQE$MTELE$(7#]+f$

!$ FEJ&$2=2Z$XMLLGFTMIOEIHE$KQQE$MTELE$(7#]'18&$

$

4I$EFHLKHHM$OEQQK$TQKIGREHLGK$XVE$LGTMLHK$Q?N[GXKJGMIE$OEG$TNIHG$OG$RMIGHMLKWWGM$TLEYGFHG$b$EFTMFHM$GI$

0GWNLK$!&$

$ $
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5*(+/'+%))8%/#+JJ+(>;FL+'+JJ+(>;@;M+4+3NO.PQQO+RS+NS6!,SKPTQO+RP1+NS1PU!QO+J,ON,S!U!,,VP+I+R!1+WK+;;X;<?+!1+WK+;;XY?L+

NP1!ZSOTP+RPJ,NSQQSU!+P+RS+,!1,O1O+O3PNP+OJL?TP[7+OJL?!7+OJL@+4+R!1+WK+;;X;<?+!1+WK+;;XY?L+

+

! ! 6!"#!$

$

6#E8-%+;>!^F,+*8,'.,!7-.3,!2,!0'.,3')*DD,'!V6*!61D1.2*!21661!C,D61!,.2,+*31!_!),7')3*3*!.16!31C3'#!;#K#[!,!7-.3,!

21.'0,.*3,!2*66*!C,D6*!T\%!`!T\O!,.2,(,2-*.'!,!3,)*.3,!C-!+-,!1C1D-,)1!61!7)'(1!2,!+*),+'!7)16,0,.*),Z#!

$ $
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NP1!ZSOTP+RPJ,NSQQSU!+P+RS+,!1,O1O+O3PNP+OJL?TP[7+OJL?!7+OJL@+4+R!1+WK+;;X;<?+!1+WK+;;XY?L+

+

! ! 6%"#!$

7G$TLEYEOE$Q?GIFHKQQKJGMIE$OEG$FEWNEIHG$RMIGHMLKWWG^$

!$ QNIWM$QK$FEJGMIE$OG$LGPELGREIHM$2:]$FG$TLMYYEOELgZ$TLGRK$OEQQ?GIGJGM$OEG$QKYMLGZ$KQQ?GIFHKQQKJGMIE$

OG$I&$%$XKTGFKQOG$HMTMWLKPGXG$FNQQK$FNTELPGXGE$FMRRGHKQE$OEQ$LGQEYKHMZ$OG$XNG$NIM$K$RMIHE$S3+�*;

6U$EO$NIM$K$YKQQE$S3+�.;6UZ$REOGKIHE$GOMIEK$RMINREIHKJGMIEf$

!$ GI$XMLLGFTMIOEIJK$OEQQK$HLKYE$OG$XMLMIKREIHM$OEQQK$TKLKHGK$HGLKIHKHK$GI$TLMWEHHMZ$TEL$XGKFXNIK$

FEJGMIE$OG$LGPELGREIHM$FKLg$GIFHKQQKHK$NIK$XEQQK$OG$XKLGXM$FNQQK$HEFHK$OG$NI$HGLKIHE$OG$KIXMLKWWGM$

KQ$ PGIE$OG$TMHEL$ LGQEYKLE$IEQ$ HERTM$ GQ$ HGLM$EPPEHHGYKREIHE$KWEIHE$S,;!Z$,;%Z$,;6U&$4I$TNIHM$OG$

RMIGHMLKWWGM$HMTMWLKPGXM$FKLg$GIFHKQQKHM$GI$TLMFFGRGHg$OG$XGKFXNIK$XEQQK$OG$XKLGXMf$HKQG$TNIHG$OG$

LGQGEYM$HMTMWLKPGXM$OMYLKIIM$EFFELE$GIFHKQQKHG$KQQK$XMIXQNFGMIE$OEQQK$LEKQGJJKJGMIE$OEQQK$HLKYE$

OG$XMLMIKREIHMZ$TLGRK$OEQQK$LEKQGJJKJGMIE$OEQ$LGQEYKHMf$

!$ QNIWM$ QK$ HLKYE$ OG$ XMLMIKREIHM$ OEG$ TKQG$ XMFHGHNEIHG$ QK$ TKLKHGK$ OG$ FMFHEWIM$ FKLKIIM$ GIMQHLE$

XMQQMXKHG$ TNIHG$ OG$ LGQGEYM$ HMTMWLKPGXMZ$ QK$ XNG$ GIFHKQQKJGMIE$ FKLg$ OK$ TLEYEOELE$ IEQQE$ TMFGJGMIG$

GIOGXKHE$GI$0GWNLK$!$XMRE$3+�,;!Z$3+�,;%Z$3+�,;6&$,KQG$TNIHG$OG$LGQGEYM$HMTMWLKPGXM$OMYLKIIM$

EFFELE$GIFHKQQKHG$KQQK$XMIXQNFGMIE$OEQQK$LEKQGJJKJGMIE$OEQQK$HLKYE$OG$XMLMIKREIHMZ$TLGRK$OEQQK$

LEKQGJJKJGMIE$OEQ$LGQEYKHMf$

!$ KO$MTELK$HELRGIKHKZ$QNIWM$QE$FEJGMIG$OG$LGPELGREIHM$2=]$E$2=2Z$FG$TLMYYEOELg$KQQ?GIFHKQQKJGMIE$

OG$XKTGFKQOG$HMTMWLKPGXG$FNQQK$FNTELPGXGE$FMRRGHKQE$OEQ$LGQEYKHMZ$OG$XNG$NIM$K$RMIHE$S3+�*;!Z$

3+�*;%U$EO$NIM$K$YKQQE$S3+�.;!Z$3+�.;%UZ$REOGKIHE$GOMIEK$RMINREIHKJGMIE&$

$

'EQQK$,K[EQQK$FEWNEIHE$FG$LGTMLHKIM$QE$XKLKHHELGFHGXVE$OEG$TNIHG$OG$RMIGHMLKWWGM$TLEYGFHG&$

$

SR+5/8C)'-+ J)-8&'()*+
3+�*;!$

RGLK$HMTMWLKPGXK$FN$
GOMIEK$

RMINREIHKJGMIE$

3+�*;%$
3+�*;6$
3+�.;!$
3+�.;%$
3+�.;6$
,;!$ RGLK$HMTMWLKPGXK$FN$

HLKYE$OG$XMLMIKREIHM$\$
XEQQK$OG$XKLGXM$FN$HGLKIHE$

,;%$
,;1$
3+�,;!$

RGLK$HMTMWLKPGXK$FN$
HLKYE$OG$XMLMIKREIHM$

3+�,;%$
3+�,;6$

$

-Q$TELGMOM$OG$RMIGHMLKWWGM$OEQQK$FHLNREIHKJGMIE$GIFHKQQKHK$LGWNKLOELg$QK$PKFE$OG$XKIHGELE$E$TLMFEWNGLg$

TEL$6$KIIG$OKQQK$PGIE$OEQQE$QKYMLKJGMIG&$
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+

! ! 66"#!$

9E$XKRTKWIE$OG$RMIGHMLKWWGM$OMYLKIIM$EFFELE$EFEWNGHE$FN$HNHHK$QK$FHLNREIHKJGMIE$OG$RMIGHMLKWWGM$

GI$RMOM$FMFHKIJGKQREIHE$FGIXLMIGJJKHM$E$OMYLKIIM$KYYEIGLE$FEXMIOM$GQ$FEWNEIHE$TLMWLKRRK^$

!$ QEHHNLK$OG$JELM$OK$EFEWNGLE$TLGRK$OEQQ?GIGJGM$OEQQE$QKYMLKJGMIG$TEL$G$TNIHG$OG$RMIGHMLKWWGM$3+�*;

6$E$3+�.;6f$

!$ QEHHNLE$ ONLKIHE$ Q?EFEXNJGMIE$ OEG$ QKYMLG$ OK$ EFEWNGLE$ XMI$ XKOEIJK$REIFGQEZ$ FKQYM$ OGPPELEIHG$

YKQNHKJGMIG$XMIIEFFE$KQQM$FHKHM$OG$KYKIJKREIHM$OEQQE$QKYMLKJGMIGZ$GI$XMLLGFTMIOEIJK$OEG$TNIHG$

OG$RMIGHMLKWWGM$3+�*;6Z$3+�.;6Z$,;!Z$,;%Z$,;6Z$3+�,;!Z$3+�,;%Z$3+�,;6f$

!$ QEHHNLE$OK$EFEWNGLE$K$TKLHGLE$OKQ$XMRTQEHKREIHM$OEG$QKYMLG$XMI$QK$FEWNEIHE$XKOEIJK$TEL$HNHHG$

G$TNIHG$OG$RMIGHMLKWWGM$TLEYGFHG^$

o$ REIFGQE$TEL$G$TLGRG$:$REFGf$

o$ HLGREFHLKQE$TEL$G$FNXXEFFGYG$:$REFGf$

o$ FEREFHLKQE$TEL$G$FNXXEFFGYG$%A$REFG&$

$

-Q$TLMWLKRRK$FMTLK$LGTMLHKHM$OEYE$EFFELE$XMIFGOELKHM$GIOGXKHGYM$E$TMHLg$FN[GLE$RMOGPGXVE$GI$PNIJGMIE$

OEQQ?EFGHM$TLMWLEFFGYM$OEG$RMIGHMLKWWG$EFEWNGHG&$-I$TKLHGXMQKLEZ$MYE$LGHEINHM$IEXEFFKLGM$GQ$FGFHERK$OG$

RMIGHMLKWWGM$ TMHLg$ EFFELE$ MTTMLHNIKREIHE$ GIHEWLKHM$ REOGKIHE$ Q?EFEXNJGMIE$ OG$ QEHHNLE$ GI$

XMLLGFTMIOEIJK$ OG$ FHLNREIHG"YELHGXKQG$ OG$ XMIHLMQQM$ EFGFHEIHG$ SYEOG$ TQKIGREHLGK$ N[GXKJGMIE$ GIOKWGIG$

WEMWIMFHGXVEU$E"M$OG$INMYK$EFEXNJGMIE&!$

$

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$

1 Si segnala che, al fine di poter verificare l’eventuale presenza di cinematismi a lenta evoluzione che potrebbero 

interessare il versante retrostante l’opera in progetto (vedi doc. [7]), si è valutata la possibilità di effettuare e di 

pianificare rilievi satellitari interferometrici, che consentirebbero il monitoraggio del quadro deformativo su vasta scala. 

Tuttavia tale tecnica di monitoraggio è risultata non applicabile all’area di interesse in quanto le tecnologie attualmente 

disponibili risultano poco sensibili a spostamenti che si verificano lungo la direzione nord-sud, ipotizzabile come la più 

probabile nel versante in oggetto. 
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9E$ YELGPGXVE$ FMIM$ FHKHE$ EFEWNGHE$ FGRNQKIOM$ QE$ FGIWMQE$ PKFG$ LEKQGJJKHGYE$ OEQQE$ MTELE$ TLEYGFHE$ GI$

TLMWEHHM&$

/MTM$KYEL$OEPGIGHM$ QK$WEMREHLGK$ GIGJGKQE$OEQ$TEIOGM$E$ QK$FNTELPGXGE$TGEJMREHLGXK$ GIGJGKQE$ GI$ PKFE$OG$

GITNHZ$FMIM$FHKHE$WEIELKHE$QE$HEIFGMIG$GIGJGKQG$REOGKIHE$QK$TLMXEONLK$OG$`>LKYGHo$QMKOGIWa$SWEIELKJGMIE$

OEQQE$HEIFGMIG$GIGJGKQG$TEL$GIXLEREIHM$OEQQK$WLKYGHgUZ$IMLRKQREIHE$NHGQGJJKHK$TEL$RMOEQQG$GI$XNG$GQ$XKRTM$

HEIFGMIKQE$ GIGJGKQE$ LGFNQHK$IMI$ GI$XMIOGJGMIG$WEMFHKHGXVEZ$KOMHHKIOM$FTEXGPGXG$ FEH$OG$TKLKREHLG$TEL$ G$

RKHELGKQG$XKLKHHELGJJKHG$OK^$
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7NXXEFFGYKREIHE$FMIM$FHKHE$OEPGIGHE$ QE$OGYELFE$ PKFG$OG$ XKQXMQM$XMLLGFTMIOEIHG$KQQE$ PKFG$XMFHLNHHGYEZ$

XVEZ$GI$EFHLERK$FGIHEFGZ$TLEYEOMIM^$

!$ *KXLMPKFE$!^$)EKQGJJKJGMIE$OEQ$LGQEYKHM$FEXMIOM$QE$XKLKHHELGFHGXVE$MLGWGIKLGE$OG$TLMWEHHM$

!$ *KXLMPKFE$%^$)EKQGJJKJGMIE$OEQQE$MTELE$OG$FMFHEWIM$E$OG$XMIFMQGOKREIHM$OEQ$TEIOGM$STKLKHGK$

OG$TKQG$HGLKIHKHK$E$OLEIG$FN[MLGJJMIHKQGU$

!$ *KXLMPKFE$6^$+TTQGXKJGMIE$OEQ$FMYLKXXKLGXM$FHLKOKQE$

!$ .KQNHKJGMIE$OEQ$PKHHMLE$OG$FGXNLEJJK$WQM[KQE$GI$XKRTM$FHKHGXM$

!$ .KQNHKJGMIE$OEQ$PKHHMLE$OG$FGXNLEJJK$WQM[KQE$GI$XKRTM$FGFRGXM$XMI$REHMOM$TFENOMFHKHGXM&$

$

-$FGIWMQG$FHET$OG$LEKQGJJKJGMIE$OEQQE$MTELE$FMIM$FHKHG$FGRNQKHG$REOGKIHE$PKFG$OG$`<QKFHGX$+IKQoFGFaZ$YKQE$

K$OGLE$OG$KIKQGFG$XVE$XMIFEIHMIM$GQ$XKQXMQM$OEQQE$OEPMLRKJGMIG$EQKFHM;TQKFHGXVE$GI$XMIOGJGMIG$OLEIKHE&$

9E$YELGPGXVE$OG$FHK[GQGHg$FMIM$FHKHE$EFEWNGHE$REOGKIHE$PKFG$FNXXEFFGYE$KQQE$<QKFHGX$+IKQoFGF$OG$GIHELEFFE$

KHHLKYELFM$QK$HEXIGXK$OG$XKQXMQM$OEIMRGIKHK$`<VG;X$LEONXHGMIaZ$XVE$XMIFEIHE$OG$XKQXMQKLE$GQ$PKHHMLE$OG$

FGXNLEJJK$WQM[KQE$REOGKIHE$NIK$LGONJGMIE$TLMWLEFFGYK$OEG$TKLKREHLG$OG$LEFGFHEIJK&$

+Q$HELRGIE$OEQQK$LEKQGJJKJGMIE$OEQ$LGQEYKHM$FHLKOKQE$FMIM$FHKHE$EFEWNGHE$YELGPGXVE$OG$QNIWM$HELRGIE$FGK$

GI$XKRTM$FHKHGXM$FGK$GI$XKRTM$FGFRGXM$XMI$REHMOM$TFENOMFHKHGXM&$

'EQQE$0GWNLE$FMHHMFHKIHG$FG$LGTMLHKIM$G$LGFNQHKHG$OEQQE$YELGPGXVE$OG$FHK[GQGHg$OG$QNIWM$HELRGIE$GI$XMIOGJGMIG$

OLEIKHE$GI$XKRTM$FHKHGXM$EO$GI$XKRTM$FGFRGXMZ$GIOGXKIOM$GI$OGOKFXKQGK$G$PKHHMLG$OG$FGXNLEJJK$MHHEINHG&$

9E$YELGPGXVE$LGFNQHKIM$EFFELE$FMOOGFPKHHE&$
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FTMIOKQG$TGu$FNTELPGXGKQG&$
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Momento flettente, M [kN*m]
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Sforzo assiale, N [kN]
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Sforzo di taglio, Q [kN]
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9E$YELGPGXVE$OG$FHK[GQGHg$WQM[KQE$OEQ$XMRTQEFFM$OG$MTELE$`(7#]+a$FMIM$FHKHE$XMRTGNHE$XMI$Q?KNFGQGM$OEQ$

FMPHjKLE$01*$<QKpGF$%/&$

9E$KIKQGFG$FMIM$FHKHE$XMIOMHHE$ GI$XMLLGFTMIOEIJK$OEQQK$FEJGMIE$2=]Z$XMIFGOELKHK$ QK$TGu$XLGHGXK$IEQ$

HLKHHM$GI$EFKRE$XMI$LGPELGREIHM$KQQE$YELGPGXVE$FMTLKXXGHKHE&$

9E$ YELGPGXVE$ FMIM$ FHKHE$ EPPEHHNKHE$ XMI$ LGPELGREIHM$ KQQ?+TTLMXXGM$ !Z$ 3MR[GIKJGMIE$ %$ S>1(U$

S+%\*%\)%U&$+Q$PGIE$OG$FGRNQKLE$GI$RKIGELK$LEKQGFHGXK$Q?GIHELKJGMIE$HLK$GQ$HELLEIM$E$QE$FHLNHHNLE$FMIM$

FHKHG$NHGQGJJKHG$G$TKLKREHLG$XKLKHHELGFHGXG$OEG$HELLEIGZ$RGLKIOM$KO$NI$PKHHMLE$OG$FGXNLEJJK$WQM[KQE$TKLG$K$

!&%2$× !&!$m$!&6=2$

$

,NHHE$QE$NIGHg$FMIM$FHKHE$RMOEQQGJJKHE$REOGKIHE$QEWKRE$XMFHGHNHGYM$EQKFHM;TQKFHGXM$E$XLGHELGM$OG$LMHHNLK$

KQQK$*MVL;3MNQMR[&$>QG$FHLKHG$ GIHELEFFKHG$SM$TMHEIJGKQREIHE$GIHELEFFKHGU$OKQQK$TLEFEIJK$OG$[KIOE$OG$

HKWQGM$FMIM$FHKHG$FGRNQKHG$REOGKIHE$LEWGMIG$XMI$XKLKHHELGFHGXVE$OG$LEFGFHEIJK$LGOMHHE$SYEOG$TKLKREHLG$

OEQQE$PMLRKJGMIG$B�LEF�!$E$B�LEF�%U&$

'EQQE$0GWNLE$FMHHMFHKIHG$FG$LGTMLHK$ QK$OEPGIGJGMIE$OEQQK$FEJGMIE$NHGQGJJKHK$TEL$ GQ$RMOEQQM$OG$XKQXMQM$ GI$

<QKpGF$%/&$
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9E$ YELGPGXVE$ FMIM$ FHKHE$ EFEWNGHE$ FGRNQKIOM$ QE$ FGIWMQE$ PKFG$ LEKQGJJKHGYE$ OEQQE$ MTELE$ TLEYGFHE$ GI$

TLMWEHHM&$

/MTM$KYEL$OEPGIGHM$ QK$WEMREHLGK$ GIGJGKQE$OEQ$TEIOGM$E$ QK$FNTELPGXGE$TGEJMREHLGXK$ GIGJGKQE$ GI$ PKFE$OG$

GITNHZ$FMIM$FHKHE$WEIELKHE$QE$HEIFGMIG$GIGJGKQG$REOGKIHE$QK$TLMXEONLK$OG$`>LKYGHo$QMKOGIWa$SWEIELKJGMIE$

OEQQE$HEIFGMIG$GIGJGKQG$TEL$GIXLEREIHM$OEQQK$WLKYGHgUZ$IMLRKQREIHE$NHGQGJJKHK$TEL$RMOEQQG$GI$XNG$GQ$XKRTM$

HEIFGMIKQE$ GIGJGKQE$ LGFNQHK$IMI$ GI$XMIOGJGMIG$WEMFHKHGXVEZ$KOMHHKIOM$FTEXGPGXG$ FEH$OG$TKLKREHLG$TEL$ G$

RKHELGKQG$XKLKHHELGJJKHG$OK^$

$
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0

K1

K

-
$. $

$

7NXXEFFGYKREIHE$FMIM$FHKHE$OEPGIGHE$ QE$OGYELFE$ PKFG$OG$ XKQXMQM$XMLLGFTMIOEIHG$KQQE$ PKFG$XMFHLNHHGYEZ$

XVEZ$GI$EFHLERK$FGIHEFGZ$TLEYEOMIM^$

!$ *KXLMPKFE$!^$)EKQGJJKJGMIE$OEQ$LGQEYKHM$FEXMIOM$QE$XKLKHHELGFHGXVE$MLGWGIKLGE$OG$TLMWEHHM$

!$ *KXLMPKFE$%^$7RKIHEQQKREIM$OEQ$LGQEYKHM$LEKQGJJKHM$FEXMIOM$QE$MLGWGIKLGE$XKLKHHELGFHGXVE$OG$

TLMWEHHM$SK$FEWNGHM$OEQ$OGFFEFHMU$

!$ *KXLMPKFE$6^$)EKQGJJKJGMIE$OEQQE$MTELE$OG$FMFHEWIM$E$OG$XMIFMQGOKREIHM$OEQ$TEIOGM$STKLKHGK$

OG$TKQG$HGLKIHKHK$E$OLEIG$FN[MLGJJMIHKQGU$

!$ *KXLMPKFE$A^$'NMYK$LEKQGJJKJGMIE$OEQ$LGQEYKHM$EO$KTTQGXKJGMIE$OEQ$FMYLKXXKLGXM$FHLKOKQE$

!$ .KQNHKJGMIE$OEQ$PKHHMLE$OG$FGXNLEJJK$WQM[KQE$GI$XKRTM$FHKHGXM$

!$ .KQNHKJGMIE$OEQ$PKHHMLE$OG$FGXNLEJJK$WQM[KQE$GI$XKRTM$FGFRGXM$XMI$REHMOM$TFENOMFHKHGXM&$

$

-$FGIWMQG$FHET$OG$LEKQGJJKJGMIE$OEQQE$MTELE$FMIM$FHKHG$FGRNQKHG$REOGKIHE$PKFG$OG$`<QKFHGX$+IKQoFGFaZ$YKQE$

K$OGLE$OG$KIKQGFG$XVE$XMIFEIHMIM$GQ$XKQXMQM$OEQQE$OEPMLRKJGMIG$EQKFHM;TQKFHGXVE$GI$XMIOGJGMIG$OLEIKHE&$

9E$YELGPGXVE$OG$FHK[GQGHg$FMIM$FHKHE$EFEWNGHE$REOGKIHE$PKFG$FNXXEFFGYE$KQQE$<QKFHGX$+IKQoFGF$OG$GIHELEFFE$

KHHLKYELFM$QK$HEXIGXK$OG$XKQXMQM$OEIMRGIKHK$`<VG;X$LEONXHGMIaZ$XVE$XMIFEIHE$OG$XKQXMQKLE$GQ$PKHHMLE$OG$

FGXNLEJJK$WQM[KQE$REOGKIHE$NIK$LGONJGMIE$TLMWLEFFGYK$OEG$TKLKREHLG$OG$LEFGFHEIJK&$

+Q$HELRGIE$OEQQK$LEKQGJJKJGMIE$OEQ$LGQEYKHM$FHLKOKQE$FMIM$FHKHE$EFEWNGHE$YELGPGXVE$OG$QNIWM$HELRGIE$FGK$

GI$XKRTM$FHKHGXM$FGK$GI$XKRTM$FGFRGXM$XMI$REHMOM$TFENOMFHKHGXM&$

'EQQE$0GWNLE$FMHHMFHKIHG$FG$LGTMLHKIM$G$LGFNQHKHG$OEQQE$YELGPGXVE$OG$FHK[GQGHg$OG$QNIWM$HELRGIE$GI$XMIOGJGMIG$

OLEIKHE$GI$XKRTM$FHKHGXM$EO$GI$XKRTM$FGFRGXMZ$GIOGXKIOM$GI$OGOKFXKQGK$G$PKHHMLG$OG$FGXNLEJJK$MHHEINHG&$

9E$YELGPGXVE$LGFNQHKIM$EFFELE$FMOOGFPKHHE&$
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7G$FMHHMQGIEK$K$RKLWGIE$XVE$QK$FHK[GQGHg$OEQQE$TMLJGMIG$OG$HELLEIM$XMQQMXKHE$K$YKQQE$OEQQK$TKLKHGK$OG$TKQG$

FKLg$WKLKIHGHK$REOGKIHE$WQG$ GIHELYEIHG$OG$FGFHERKJGMIE$ GOLKNQGXK$TLEYGFHG$ GI$TLMWEHHMZ$ XVE$OMYLKIIM$

GRTEOGLE"QGRGHKLE$ TMHEIJGKQG$ PEIMREIG$ ELMFGYG$ XMIFMQGOKIOM$ MTTMLHNIKREIHE$ WQG$ FHLKHG$ FTMIOKQG$ TGu$

FNTELPGXGKQG&$ -I$ TKLHGXMQKLEZ$ IEQQE$ KIKQGFG$ EFEWNGHE$ QK$ FHK[GQGJJKJGMIE$ OEQ$ HELLEIM$ N[GXKHM$ K$ YKQQE$

OEQQ?MTELK$OG$FMFHEWIM$b$FHKHK$WKLKIHGHK$GTMHGJJKIOM$QMXKQG$GIHELYEIHG$OG$OLEIKWWGM$K$YKQQE$OEQQK$TKLKHGK&$
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<EL$ cNKIHM$ XMIXELIE$ QE$ YELGPGXVE$ FHLNHHNLKQG$ OEQQK$ TKLKHGK$ OG$ TKQGZ$ OK$ EFEWNGLFG$ FEXMIOM$ QK$

3MR[GIKJGMIE$!$+TTLMXXGM$!$S7,)U$S+!$\$*!$\$)!UZ$IEQQE$FMHHMFHKIHG$PGWNLE$FG$LGTMLHKIM^$

!$ QE$ FMQQEXGHKJGMIG$*Z$'$ E$ ,$ XKQXMQKHE$ GI$ XKRTM$ FHKHGXM$ E$RMQHGTQGXKHE$ TEL$ NI$ XMEPPGXGEIHE$ OG$

FGXNLEJJK$TKLJGKQE$TKLG$K$!&6$SIEQQE$YELGPGXVE$GQ$FMYLKXXKLGXM$FHLKOKQE$b$FHKHM$RMQHGTQGXKHM$TEL$

NI$PKHHMLE$TKLG$K$!&2Uf$

!$ QE$ FMQQEXGHKJGMIG$ *Z$ '$ E$ ,$ XKQXMQKHE$ GI$ XKRTM$ FGFRGXM$ SGI$ cNEFHM$ XKFM$ FEIJK$ NQHELGMLG$

KRTQGPGXKJGMIGU&$

$
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Momento flettente, M [kN*m]

M palo

SLU
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Sforzo assiale, N [kN]

N palo

SLU
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