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&DUDWWHUWLPRARGHO/ VLWR
&RVWLWX]LRQH GHO VRWWRVXRORBLHIMBRWRIEKQ EBLUD W

ORGHOOR JHRWHFQLFR GL VRWWRVXROR
&LUFROD]LRQH L®WOH > WHHYNIRRH GRWHUVWL]LDOL
,(OQWHUYHQWL SUHYLVWL
&DOFROL JHRWHFQLFL
OQHULILFD GHL SDOL DG D]JLRQL YHUWLFDOL GL FRF
OQHULILFD GHL SMMHQIWD EDM|L RBQALWUD]LRQH
OSHULILFD GHLRIDLOW BSBHWYBUVDOL
O9HULILFD GHWWMVEDOHVY IRMH H WDJOLR
O9HULILFD GHOOD PHQVROD LQ HOHYD]LRQH
OQHULILFD GHOOD SLDVWUD GL IRQGD]JLRQH
O9HULILFKH GL VWDELOLWj JHQHUDOH

ORGHOOR JHRWHFQLFR GL VRWWRVXROR
&LUFROD]LRQH L®WOH > WHHYNIRRH GRWHUVWL]LDOL
OLVXUH LQFOLQRPHWULFKH
,(QWHUYHQWL SUHYLVWL
&DOFROL JHRWHFQLFL
O9HULILFD GHL SDOL DG DJLRQL YHUWLFDOL GL FRI
OQHULILFD GHL SHQIWD EDM|L FEQALWUD]LRQH
OHULILFD GHLRIDLOW BBHWYBIUVDOL
S9HULILFD GHWMVEBDOHVY IRQH H WDJIJOLR
O9HULILFD GHOOD PHQVROD LQ HOHYD]LRQH
O9HULILFD GHOOD SLDVWUD GL IRQGD]JLRQH
O9HULILFKH GL VWDELOLWj] JHQHUDOH

ORGHOOR JHRWHFQLFR GL VRWWRVXROR
&LUFROD]LRQH L®OWH > WHHYNIRRH GRWHUVWL]LDOL
,(QWHUYHQWL SUHYLVWL
&DOFROL JHRWHFQLFL
O9HULILFD GHL SDOL DG DJLRQL YHUWLFDOL GL FRI
OQHULILFD GHL SHQIWD EDMIL EQALWUD]LRQH
OHULILFD GHLRIDLOW BBHWYBIUVDOL
S9HULILFD GHWMVEBDOHVY IRQH H WDJOLR
O9HULILFD GHOOD PHQVROD LQ HOHYD]LRQH
OHULILFD GHOOD SLDVWUD GL IRQGD]JLRQH
O9HULILFKH GL VWDELOLWj JHQHUDOH
(INTHWWL 6HBO GH ML QW L

ORGHOOR JHRWHFQLFR GL VRWWRVXROR
&LUFROD]LRQH L®WOH > WHHYNIRRH GRWHUVWL]LDOL



,(OQWHUYHQWL SUHYLVWL
&DOFROL JHRWHFQLFL
O9HULILFD GHL SDOL DG DJLRQL YHUWLFDOL GL FRI
OSOHULILFD GHL SHQIWD EDM|L EQALWUD]LRQH
OSHULILFD GHLRIDLOW BBHWYBIUVDOL
9HULILFD GHWMVEDOHVY IRQH H WDJIJOLR
O9HULILFD GHOOD PHQVROD LQ HOHYD]LRQH
O9HULILFD GHOOD SLDVWUD GL IRQGD]JLRQH
9HULILFKH GL VWDELOLWj JHQHUDOH

.0
&DUDWWHULPRARGHO/ VLWR
&RVWLWX]LRQH GHO VRWWRVXRORBLHIMBRWRIEKQ EBLUD W
ORGHOOR JHRWHFQLFR GL VRWWRVXROR
&LUFROD]LRQH LGOWOH B WHYNIRRH GBWHUVWL]LDOL
,QWHUYHQWL SUHYLVWL
&DOFROL JHRWHFQLFL
9HULILFKH GL VWDELOLWj JHQHUDOH
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&DUDWWHUWWNMPRRRGHO/ VLWR
&RVWLWX]LRQH GHO VRWWRVXROBLHIMBRWRIEKQ EBLUD W
ORGHOOR JHRWHFQLFR GL VRWWRVXROR
&LUFROD]JLRQH L GOULH 3 BWHYNILRRH GBWHUVWL]LDOL
,QWHUYHQWL SUHYLVWL
&DOFROL JHRWHFQLFL
9HULILFKH GL VWDELOLWj JHQHUDOH

.0 FRUOHRQH
ORGHOOR JHRWHFQLFR GL VRWWRVXROR
&LUFROD]JLRQH LGUH 3 BWHYNILRRH GBWHUVWL]LDOL
OLVXUH LQFOLQRPHWULFKH
 QWHUYHQWL SUHYLVWL
(ITHWWL 6HB GH MQDL QW L
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/D &LWWj OHWURSROLWDQD GL 3D OWDUERR L WU B RER@H WG
KD LQ FRUVR OD EXRW HWDNG HLR Q B YIWLL SXWH QN5 RHSOUEN L\Q/F
63 Q GL)HOODRREGRFEDG@DRILSLUHOOR
,OQWHUFRPXQDOH QRQH&F BQ YDAV RISLUHOOR
63 Q GL 3RUWHOOD GL 3RLUD 6DQ &LSLUHOOR
/H VWUDGH VRS UDFS R D QYW HARQR/ OLYGDL G L& VHVWWL H X Q'
IUDQH
3HU OR VWXGLR BWOR B LRIV GCLL B3SE®V H RROMXIGRRUD QD
IUD OD &LWWj OHWURSROLWDQD GH IDROHUGRW|' LORE|L® QM|
LO 'LSDUWLPHQWR GL ,QJHJQHULD &I ®B W$HRELDHIQLW D,® B 0
&RQYHQJLRQH SHU TLXDQSWHRWINLI XGR U,RQ HRID H,OL D &$IR WH QR F
VFULYHQWH &RRIFVHRQ®IH)BAGD]LRQL H TXDOH ®IHBE VG WYE QR
GHOOD &RQYHQJLRQH FRQ GHFUHWR GHO '€R®YYWWRURQH
VWLSXODWD LO O0DJJLR

‘DO SULPR GL *HQQDLR LO 'LSDUWLPHQWR GL ,QJHJ
GHL ODWHULDOL ',&%0 g FRQIOXLWR QHC KIHS QHWSLPRMHW R |
FRQ JOL VWHVVL SDWWL HFRQGL]JLRQL
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*OL VFRSL GHOOR YIWXOGWR DVIRANMD ULANBLHRFQO8MHIa @rieseRt® Q Y |
Convenzione la Citta Metropolitana di Palermdirezione Infrastrutture, Viabilita, Mobilita e
Trasporti affida al DICAM l'incarico per lostudio degli aspetti dingegneria Geotecnica
riguardanti i lavori di messa in sicurezza deB&ade provinciali 3. n. 2 di Fellamonica:
Partinico-San Cipirello, Intercomunale n. 17: Circonvallazione Sud di San Cipirello e S.P.n .4
di Portella di Poira: San Cipirello-Corleone

,Q GDWD PDJJLR g VWDWD FRQNMHRIIHVTH RO HARPLH
UHODWLYD DOOD VWUDGD 6 3 Q GL )HOODPRQLFD 3L
&LUFRQYDOOD]JLRQH 6XG GL 6 &LSLUHOOR

1HOOD SUHVHQWH UHOD]LRQH VEHKH SR UXMDUGD LOWDL VWO
SRUWHOOD GL 3RLUD 6DQ &LSLUHOOR &RUOHRQH



,0O WHFQLFR GHO 'LSDUWLPHQWR GL6DSLHIDPUKD FRW®)
DOOYHVHFX]LRQH G H O OmsituQ @D W HAQH FRGIGNCR LOROJG\WH PQ H
,QJ $QWRQLR &DVHODO®OK B \FHRIOX] DE@HIIBM OOH PLVXUH

/IYXELFD]JLRQH GHL WORWWW XB ILRH W WRHSBIWHMDPW Q W I
SODQLPHWULH GBEBOKDIOIX VR QRVIXQGIIFDWH DQ VKM X HHVHJ

11'$*111

/H LQGDJLQL VRQR FRrQs\L VGMLLUMANY W HIGRIBILGH WEALH O BIE
ROWUH DG RVVHUY I4itR Q/IR WV PRYR UDHDRGILLQGDJILQL q VWLE
FRVWLWX]LRQH GL GHWWDJOLR GHWOHVRWWWWERR DB SQHROLX
YDUL WUDWWL GL VWUDGD LQWHBBWLYW LL PR LHDREW Q LU [
ILIXUH

JLIXUD 6WUDGD SURYLQFLDOH Q HW WBL&®LERQHIODAR. BR)LE
RJJHWWR GL LQWHUHVVH DO NP VR QIGGH DLARH 6L QG\DW DQUR F
SLH]JRPHWUR D WXER DSHUWR



,QGDJLQL LQ VLWX

/H LQGDJLQL JHRIVWHRRIR. KD W H HWHD X (V5 $G B O GBILL B B Wi
HFFHJLRQH GHO VRQGDJJLR 6 H GHOXOWDODNEH WIRSER M WH
GDOOY,PSUHVD *OREDOJHR 6 U O GLOJR®®HRR JGHOWD %
LQGDJLQL UHODW IGHRNV V@O O L6 ¥ R QUEN@LLS]R RV BIWE LQ & B W/IV D
QHOOD UHOD]LRQH GHOOR VFULYHQMWHQAHO UHODJURRH W
FRPSOHWH]]D

/H LQGDJLQL VRQ®RIAR A VX VWWRIQMHGQ HIDQLEQ &D URWHPHER Q

H6 6 ELV ILJXUH D URWDQKRQH \F\R B QREDLPRMD DVIL] LVF
OXOWLFKDQQHO $QDO\VLV RI 6XUIDFH ILDDYHVH 0DVZ ILJ
VRQGDJJLR 6 ELV ILJ g SURIRQGR P

)LIXUD 6WUDGD SURYLQFLDOH Q HWWLOLBERQHIOPDRL ERLG
RIJJHWWR GL LQWHUHVVH DO NP WRRSRD UD IHWR D & K DR
VRQGDJJLR 6 HL SURILOL GHO WW jUOH\WW B R3S RBO L W\DHIX IGW
VRYUDSSRVWR DOOD &DUWD 7THFQLFD 5SHIJLRQDOH



ntargo frana
180

JLIXUD BWUDGD SURYLQFLDOH Q HW WBL&®LBERQHIODAR. BR)LE
RJJHWWR GL LQWHUHVVH GDO NP DQONBLOLHY RR QR
XELFD]JLRQH VRQGDJJL H FXUYH OW¥\WH COMRV R RS IR ORL WHD/GID XA
VRYUDSSRVWR DOBDLERQDWHE 7,l0FQR®EB BINWR B] ] WWRFRQ Sl
DSHUWR QHO VRQGDHIXRVED gX QW DBWR WD '+O GRDG KRILR
DWWUH]]DWR FRQ LQFOLQRPHWUR 6RQR LQGLFDWL QHOC
GLVVHVWL RVVHUYDWL QHO



/H SUd®®WmholeH OH SURYH 0$6: HHHV N RQRVHUWID/R L'RNWOMVD D
VHPSUH SHU FRQWR GHOODX W BWR @GR @0 § RU/GIE RQICHY D L
GHOOD VWHVVD ,PSUHVD H VRQR LQ SRVVHVVR GHO &RPP]I

)LIXUD 6WUDGD SURYLQFLDOH Q HWWLOLBERQHIOPDRL ERLG
RJJHWWR GL LQWHUHVVH DO NP WRRSRD UD IHWR D & K DR
VRQGDJIJLR H FXUYH BVHHRIORRRGODO®LW DWW GIHBWLRISB
VRYUDSSRVWR DOOD &DUWD 7THFQLFD S5SHIJLRQDOH



s .y f;’f : A —

')
i

| / . 0 25  50m

)LIXUD 6WUDGD SURYLQFLDOH Q HWWBLOLBERQHIOPRL ERLG
RIJHWWR GL LQWHUHVVH DO NP

,Q WDEHOOD VR Q FD WW S R U VWD MWAK HR|GHMIB LS B U H J & H\
VWUXPHQWD]LRQH LQ HVVL LQVW RQ®DW.IS R P EMDWMUGH. QUBLIBY/CR
SLHJRPHWULFKH Q#fRWIR D GLH]R PRWMURX SR HRPUWRLH LQ
GHOOH PLVXUH LQFOLQRPHWULFKHSWRQWGHD |PHEWQPBOTLX®
LQVWDOODWL JOL LQFOLQRPHWULQFB LRLR/KH\M US IFHKHR F/HRVD E
GDOOR VFULYHQWH
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6WUDGD SURYLQFLDOH Q HWWLOLBERQHIODRL ERLG
GL LQWHUHVVH DO NP D]JLROHUWMRQEDRIW RISRIWU
LWR GDOOD &LWWj] OHWURSE®SRWIDR DD GQD3BXOH

SHILRQDOH 1HO VRQGDJJLR 6 g VWDWD HVHJXLWD XQD S
LQFOLQRPHWUR L WR@RGLNWDLWL B WRHW IR \U LWRRER DLSH U W !



Tab. 1. SP4. Sondaggi meccanici eseguitipfgrdita raggiunte e prove eseguite o

strumentazione installata.
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Tab. 2. SP4 - Risultati delle misurazioni del dddero della falda nel verticali di sondaggio
attrezzati a piezometro. Piezomettitdoo aperto. Misure eseguite nel 2018.
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Tab. 3. SP4 - Risultati delle misurazioni del dddero della falda nek verticali di sondaggio
attrezzati a piezometro. Piezomettidoo aperto. Misure eseguite nel 2019.

3URIRQGLW3URIRQGLW] GHO SHOR OLEHUR GHOOD IDO|GD ULVSH
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Tab. 4. SP4 — Date delle misure inclinonogte eseguite neginclinometri S2 e S10.

/[H VWUDWLJUDIMNMRQGDWHWY.RQRR GKHERUWDWH VXOOH IL

S3HU L GHWWDiaGitu G$HO GHHTXBRYOH. dewhch@eHVE URYPHD QGD DL
HODERUDWL D FXUD GHOOY,PSUHVD HVHFXWULFH

,QGDJLQL GL ODERUDWRULR

/H LQGDJLQL JHRWWRQLRKWR®IR O/ D CH \DHDIEXR. WIHWIRUH
3DOHUPR GHO 'RWW & &LEHOOD SHUOFRQWIR/ EGI\W D W,P SH
ULSRUWDWL QHOGK BODERWBWFRD CIRMUAHBWY R ¢ RQRRBPPLWW

$OFXQH SURYH LQWHJUDWLYH PLUDVEW L BH RN PUPHDA\DHA
GHO NP H GHO NP VRQR VWDWH HIIHWWXDWH
GHOOYT8QLYHUVLWYXZXLWDPMNOHSPRQERSEOVRGR THIS\RW M/ [BW L
UHOD]LRQH

P 7THUUHQR GL ULSRUWR H GL RREHOWPRJ N OBVEHBRRH G
JKLDLD E SUHYDOHQWH OD SDUWMDWMEELDROMH LIKS DH
SHU OD UHDOL]]D]JLRQH GHO VRWWRIRQGR ULOHYDW
P /ILPR VDEELRVRDAOLOBROMRAIR PDUURQH FRQWHIQHQWH
HOHPHQWL ODSLGGIL ¥FDYOFDDHRPRFRIBWRIGAWR & YW H

P /ILPR DUJLOORVR GL FRORWURDUURQH JLDOODVWI
P $UJLOOHMHAUDPHQWH FRQVLVWHQWL
P $UJLOOH JULJLH FRQVLVWHQWL

)LJ SURILOR WRQOWI1IUWLROBLF63 VNWDOODWR) SLHIRPHWU
6RQGDJIJLR HVHIRLGWHO QH QAQYEDPIEIOW SHU 63



7THUUHQR GURUHSMHRWR HOMHMY DWR VWUDGDOH

7THUUHQR GL ULSRUWR FRVWNVNWNWRMWNRHOGH PH®
GLPHQVLRQL PDVVLPH GL FP H 3IUDPPHQWL ¢

RIPDDGS
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/ILPR DUJLOORVR PDUURQH FRRDRKR D] ]W UDH
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WD IV \R B
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/[LPR DUJLOORVR PDUURQH D WUDWWL JULJ
PROWR PROOL 6RQR SUHVHQWL HOHPHQWL G

LR VFX
DSLGH

$UJLOOD OL PRWI RRHJ BRIQHU IR QOH. & MDHPGHVD MV

H F

$UJLOOD RUPHRPYDUBRQH VFXWRRRGXBR JXIDIQH
FRORUH SDVVD JUDGXDOPHQWH GDOOYDOOWH
PDUURQH VFXUR JULJLDVWUR

KBI] ] U
/W H B V|

$UJLOOD OLPRVD GL FRORUHR®MDO GRDWUMB(
IRUPD]LRQH GL EDVH &RQVLVWHQWH
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$UJLOOD JULJLD D WUDWQRWHU & JIWR D/W WU RF E
HITHWWR GHO FDURWDJJLR
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SURILORRVBRQWDEWUJIJURIE 63 URKFD HVHJIXLW
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D WXER DSHUWR
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$UJLOOH OLPRVD R OLPR DUJIFR@QR/NVRWEDQ WHG LFIRRC

VDEELRVH JLDOODVWUR PDUURQH

$UJLOOD VDEELRVD JULJLR JLOW®DVR/Q\DL \GVH R MW
SUHVHQWL OLYHOOL GL FRORUH ADUR®R RFUWRFHR H
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$UJLOOD JULJLR D]IXUUD FRQVLVWHQWH
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6DEELD H JKLDLD GPDJ|

FP D®LFRWHQILWH FMED @ F PBL
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IRUPD]LRQH DUJLOORVD GL EDVH
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$UJLOOD JULIJLD FRQVLVWHQWH

)LJ

SURILOR WRQOWILIWRDBLF 63 NP
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P 7HUUHQR GL FRSHUWXUD FRV\GLWRIORR & P DWUB R @H.
P /JLPR DUJLOORVR R DUJLOOD OLPRVD PDUURQH VF}
/LPR DUJLOORVR R DUJLOOD OLPRVD PDUURQH F
FRQVLVWHQWH
P $UJLOOD JULJLD FRQVLVWHQWH
)L J BURILOR WRQOWILILWLRBLF 63 NP
P SLOHYDWR VWUDGDOH PLVWR JUDQXODUH
P S5SLOHYDWR VWUDGDOH DUJLOOD FRQ SLHWULVFR
$UJLOOD O LR YWD R QHGIVH G WU RVDR LV RIQRQ SV L
P $UJLOOD JULJLD FRQVLVWHQWHO)BDWHIULDB H{ d WD
SUREDELOPHQWH SHU HIIHWWR GHOOH RSHUD]LRQL
)LJ BURILOR WWQOWILIWRBLF 63 NP
P 7HUUHQR GL FRSHUWXUD GL FRORUH PDUURQH VF.
P /LPR DUJLOORDR WGRQFRPRIDUR LR Q]PKUDH H)UOL H
LO WHUUHQR g PROOH
$UJLOOD JULJLD PROWR FRQVLVWHQWH
)LJ BURILOR WRQOWILIWLRDBLF 63 NP
P S5LOHYDWR VWUDGDOH
$UJLOOD OLMRRVQRRDUURDHLF. WRRQWURVUHRFH GL H
ODSLGHL TXDU]JDUHQLWLFL GHOOH GLPHQVLRQL PD'
$UJLOOD JULJLD PROWR FRQVLVWHQWH D VWUXWYV
g IRUWHPHQWH GLVWXUEDWR GDO FDURWDJJ[LR
)LJ BURILOR WRQOWILIWLRBLF 63 NP

&(11, *(2/2*,&,

,O VRWWRVXROR GHOOH ]JRQH GL RQWH UGN® H lgR F R QW
20LJRFHQH DSSDUWHQHQWL DOOHYMHUQRO B SHOOW L] FEQm
DO VLVWHPD GL &DSR 30DMD TXHOO@GH®OHOMH NPDUQH HUD OLR
&LSLUHOOR TXHO R & WUHIDGD 3RIQDD G &R O HR QHH GNLP &
&DWHQD



3HU WXwWWwL JOL bOWUL DVSHWWR JIHROR M. EE R OIRR PRIU
IUDQD VL ULPDQGD DOOD 5HOD]LR@H*HIRRRO BIL'ED1D WIXWH
UHOD]LRQL QRQ VRQR VHIJIQDODWH IDJOLH DWWLYH GHJQF

=21% 3,(75%$/81*$ '$/ .0 $/
&DUDWWHUL]]DJLRQH VLVPLFD GHO VLWR

6L ID ULIHULPHQWR DOOH 1XRYH 1RUP& 7HFQOFKHBMW R
HQWUR LO TXDOH q FRPSUHVD OD DRQSRR XDHWEWLRORIQ V WX
SXQWR GL YLVWD VLVPLFR VL ID UQOHRU L3¥H GW R WIDQ&RPE D |
GD 6 &LSLUHOOR VWP @BQG\DUBIRMN BRHOH q GL FLUFD

3HU OD FDUDW WHL (G]HID] VROWR WLLV ¥ B/GIR XAHRIOWIL GHDRG H | P!

9LWD QRPLQD®H GBIQ@QYRSHUD
&ODVVH GIXVR ,,, GRHIILFLHQWH GTXVR
BHULRGR GL ULIHULPHQMWRAS[BW OfD]JLRQH VDLQ®@LF

3HU OR VWDWR OLPLWH GL GDQQR VDVDQLR ®H B LLVDHVE 1
YDOJRQR L VHIKH@WD FDWRU LV IG\HP LF L

ag P Vg9
Tc

F

HVVHQGR

ag OTDFFHOHUD]LRQH RUL]]JRQWDOH PDVVLPD DWWHVD
g OYDFFHOHUD]LRQH GL JUDYLWj

T¢ LO SHULRGR FRUULR SSRHDGW Q IV\W \DRD fiY. @B B DIRW FHRWW U F
RUL]JRQWDOH

F LO YDORUH PDV VI PP SO0 LIPMW WRUH GHOOR VSHWWUR L

3HU OR VWDWR OLPLWH GL VDO YWLPF Us3 9 D TEH®LO DV IY KD
L VHIXHQWL YDORUL GHL SDUDPHWUL VLVPLFL

ag P Vg9

Tc

F



6XOOD EDVH GHL ULVXOWDWL GHD @i 84 RH 5 K@ OMD & B |
KROH HVHJIJXLWD VXOOD YHUWLFLIPOHH SRHVY BRQ RL HWN B U H QRO
WHUUHQL GL WLSR %

,O FRHIILFLHQWH GL DFFHOHUD]LRQH RUL]JIRQWDOH PI
HVSUHVVLRQH
amalg S DJ SSradg GDOOD TXDOH VL RWWLHQF

dmax [ PV
HVVHQGBHU LQFOLQD]LRQH GTHD®» SOIQGE R IFDQH VWUDWLJU

QL savF ra%a_ savFraxUtavUOratrzL savrFraul sas

HVVHQGR
6V FDOFRODWR PLQRUH Gls VL DVVXPH SHUWDQWR 6

,O FRHIILFLHQWH VLVPLFR RUL]]R/QRW /GBI QSH Y DLAH FDXOLKR3OLR

GLE—2LsUratwlL ratw

HVVHR GRLWDULR SHU FOXU L ORRRGID MW E MVWQSIBIOWL V P IDARY X PI
PHWj GL TXHOOR YHUWLFDOH
GLrawlUrastw

&RVWLWX]LRQH GHRULRMDW BWARKOURL ¥\ LIFDR @&/ H IE G IDRLD P H

&RQVLGHUDWR FKH LQ WXWWD OBRWRWDWXL SVIH®W XQBQR
DUJLOORWR O/IRPRMIVWDQWH OD IRUPDJLRQH GMHBGWH GGIO
FRUULVSRQGHQ]D GHOOD VHGH VWUMRMMHOWDY SEHNMHQ W H V
HWHURRHQHMVHQ]LDOPHQWH GL QDWXUD FWOPGDOB VFWRY
FDUDWWHUL]]D]LR QHJ R 8 EF Bl QILFIDQ &/AVLH WIBVONRLLFAL RDHIDS D UD |
VWDWD HIITHWW X R\ J DCHUADIUGED FREKAWMER 'S VLD GHOOH SU|
VLD GL TXHOOH LNRQGWRJIL @ b /HERRYWWIFR R VDIODHR XW R
EDVH GL VHJXLWR$ QQQLAMOD BREPHLD DOWHUDWD

Materiale di riporto(rilevato stradale) R

&RQVLGHUDWD OD JUDQXORPHWULDXHH OWLFRYAWUWGQLL R
WHQVLRQDOH H GL DGGHQVDPHQWR WRQR/IGBRWRKRMFRR PR
VHIXHQWL SWRGHOQOQADDOMWWMHULVWLFL



3HVR GHOYROXPM BYLFINIWPW R
S3HVR GHO O MYWRHL WP 8 XK /¥R G 1NDF PXD
&RHVLRQH LLcQWHUFHWWD F
$QIJROR GL UHVLWWHQJD D WDJOLR

Argille limose della coltre superficiale AL

AXHVWL WHUUHQL ORRIR BRYMWILOWKLWIWLRG MAWH LOLPRWIH H
PLQRUH GL VDEELH 'DO SXQWR GLHQHWDI BHDYXOE&P HDAUL
GHEROPHQWH VDEELRVH 6X TXHVWH @&/HWDHOQL R/ BEQ B HWWIN

GHOOH TXDOL VRQR GLDJUDPPDWL VXOOD ILIJXUD 3HU
FXUD GHOOD *(2 5 $ 6

o {kPa)

oy N3D

)LJ =RQD S3LHWWDOWQGBO®IH S SURYH GL WDJOLR GLUHW
GHOOD J]RQD VXSHUILFLDOH

&RQVLGHUDWD OD JUDQXORPHWULD LHO CEHID ¥ RR VOLLW M D R K

VWDWR GL FRQVLVW®RHQFHGLP®R BMDH ORER ¥ UWANHDKGWRL G FRF
QHOOTLQWRUQR GMLCFLOWP LWH SRV VRMIRY JFXRI@OW IG HIUDXUGEH Q]
FDUDWWHULVWLFL

d N1 P
ht N1 P
Fc N3D

Mc f



Argille grigie della formazione di base AG

/H DUJLOOH JULJLH FRVWLWXLVFRD RROQD IRIU B DHMWRUWIMHOX
GL YLVWD JUDQXORPHWULFR VL WUPWWLR JIHIHAXWDOPDB QW
VDEELRVH 6X TXHVWL WHUUHQL VBQR KWIUMH VHIVRHI X LWMUHL
88 QRQ FRQVROLGDOWHXDRRQVXOMOIDMHVRQR VLQWHWL]]DW
YHGD LO FRUULVSRQGHQWH IDVFLFRAO BEBRYB GHQOO@D O L
ULVXOWDWL GHQAO B PIPXD/OLL WXRO@ARDGIIL J X U D
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)LIXUD =RQD 3LHWUDOXQJD 5LVXOWDWL GHOOH SURYF

/JH SURYH VXL WHUWRUB QL GG IOF D RVGIGEBRIOLR Q @ OLVQIRWSH. M V H J X L
SUHVVR LO ODER WUB B/ RSULCRD B8 QRHYRAD Q) P R

, ULVXOWDWL G HOHOW ISRIRH AV G L DAVRYKS OHD 3BHIVQ @ WHEDQGEY 1Q R
WHUUHQL GHOOYDUJLOOD JULJLD $*%XGH\O/OHD SRBFB]IORIH |
SDUDPHWUL GL UHVLVWHQ]D D WOBO3RRG b HOFDWRL VGMD VWHHH



VRWWR LSRWHVL BIDQJAWW HVR\OLDBR QIDSIBHN VL % W Bl Q PBI VDU W [5J O |
WHQVLRQL HIILFDFL ,QIDWWL FRQVLGHUDQGR OD UHOD]I
T Su HL SDUDPAMMWQLIDGD WHWVIBNLKR GUHQDWL F

2 KMBE KIF tgMoO Md
s F OM J

M L

HVVHQGR
T OD WHQVLRQH GHDLPWRXYXUDW D RR@WH SURYH WULD

SOD WHQVLRQH PHGCOD M WH®@WIHR (GHDXGA L OH OO i/ D QQLH On
$ LO FRHIILFLHQWH GL SUHVVLRQQUDQWHUVWL]LDOH
Fc OD FRHVLRQH LOQWHUFHWWD HIILFDFH GL SLFFR
McOYDQJROR GL UHVLVWHQ]D D WDJOLR GL SLFFR

&RQVLGHUDQGR LCBUYDORIM PLQEERUGLGL SH N3D XW
SHU OJHVHFX]LRQK GHWW @H BURYPUSHOOH VRYUDFRQVROL
GLcGL N3DCcSHWRQVLGHUDQGR L SURMRVK GBXW L FIRQGQ HG S U
YDORUL GLc MDO@®ERUBLPDJIJJILRUL

&RQVLGHUDQGR XQLWDULDPHQWH UHWMWRK QW DWIXGHB O C
GHOOH SURYH GL FRIPIS@HI 8¢ L RIQIK MIDQIGIR PRQVW®RKMR GL FR
HOHYDWR GHOOHFRQWBQXWR DA RHMD\CRH | @ PDIET X D HF R P'S
OLPLWH GL SODVWLFLWj] q FRPSUHMHWRWEBUWOLILFDWQ DQ
ODERUDWRULR JHRWHFQLFR’ D FXUO OGH DWW *H RS * 568 @ O D
SRVVRQR XWLOL]]NUWHSU X® H R HOOMLHEMRHRE Q UBLP HW U L

d N1 P
at N1 P
Fc N3D
Mc f

Parte alterata delle argille grigie della formazione di base AGA

1HOOD SDUWH SLOLVXBHPDL]ERDOHGAG MDYGED RQR B QANIP\D W
OH DUJLOOH VL SUHVHQWDQR OHJOHXHODRV A LDYMW NILDD WMUHR F
FRQWR GL GHWWDHO HXH\WW L DWW WHWHDQPLR GRYH SUHVHQWL
FDXWHODWLYDPOWWISFRIPHWHIXIHHRWHFQLFL



d N1 P

dhat N1 P
Fc N3D
Mc f

,Q FRUULVSRQGHQ]LVFRBHDHIH R SGHU WBGY B LGHLU M HXQ B CBLI
GRYUj HVVHUFRQYVSERHWDWR FKH GL WRDSUW®LGU POWRKLQC
ULPDQHJJLDWR RLSRWPWR/ H U XBI® W [¥ RNSW UW R ILWID G D PRV H U
SH]]JDWXUD JKLDLD JURVVD + SLHWUBPISRVYGEHLUGDWDW |
DOOJLQWHUQR GL JHRWHVVXWR FKH OXQVUHWR®R IERYMLR
SUXGHQ]JLDOH L VHIJXHQWL SDUDPHWUL

Materiale arido di riempimeimt (ghiaia grossa, pietrame) GH
d N1 P
ht N1l P
Fc
Mc f
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,O GLVVHVW R R DXMMD F BDX PLORGYH FGRBUWNR I GWDHIQRQH GHO O
VRWWRIRQGR VW UWDSIDOR. HQLVD HD 0 GIPLGHRIEK [5W D QJHH DLFPT X H V
DUULYDQR QHOOD ]JRQD GHO GLVVHYWR W RQWH DEHX®IDGA

ORGHOOR JHRWHFQLFR GL VRWWRVXROR

,O PRGHOOR JHRWRP®RL&ERJGESWURHW W@ WWRLQFIKHRD WL
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&LUFROD]JLRQH LGULFD H UHJLPH GHOOH SUHVVLRQL L

, WHUUHQL RJJHWWR GL VWXGLR \DR\CRR G/IH B R @GN H DXGIG Y
VL GLVSRQJRQR GDWL VXOOD IDOR® B Y\HQIERH SSRUMMW R RLGQLV
GL FRVWL XQ SLHJRPHWUR QHO VR Q@®WDI LARD HYBI\WXIWDRH W
WHUUHQL VL SXz UDJLRQHYROPHQWWWLYRIVQ]]D UB QFRK B BEEH
SHOR OLEHUR GHOOD IDOGD SURVVLRRSBOLRICDQRL G IS LAD)
LQGLFDWR VXOOD ILIJXUD

L, QWHUYHQWL SUHYLVWL

,Q TXHVWD ]JRQD q SUHYLVWD OD QHRDD PIHMVRQB GQ KIP
IRQGDWR VX SDOL GL JUDQGH GLDPHWUWRH RS HWDHD @GLIP HM

UDSSUHVHQWDW DH®QX\OJHD VIX O>OWDD | IHGRYD W Dg OJD S HUIHREO H V F



,O PXUR VDUj] IRQGDWR OXQJEDOLP

/I NMLQWHUDVVH WUD\

P PHQWUH (RIQOWHKGDWVOWDHO B VDUj GL P
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)LIXUD =RQD 3LHWUDOXQJD NP

RQ L3M®LGLIAH RQH 0G M PK

,O ULOLHYR WRSRJUDILFR q VWDWPR BV HIXQMWWRPEDHOG O ¥ W\
DOOD &DUWD 7HFQLFD 5SHJLRQDOH

Materiale arido compattato
racchiuso in geotessuto

Strada

Fori drenanti

Argilla limosa

==

0 5 10m

Argilla grigia

-‘_”_'_,_...-'-""-— \
Pali 800 mm; L=16m AG

Tubo forato d=200mm
munito di recapito

)LIXUD =RQD 3LHWUBEB X RI®H NFKEPDWLFD $ $



&DOFROL JHRWHFQLFL

, FDOFROL JHRWH¥BLFLW.RBDROVRARIIF HH GL GHOG R (.
,QIRUPDWLFD OLFHQQMWHV$\B® WD -D®Q 168QXIH GV LADOGHH.P R
, FDOFROL VRQRRWQW D &H UHDVHI K DVQGHRWUIDG i DALL F RNB B FI
WXWWD OD VXSHUILFLH GHOOD VWULQLRDL 6IRIVRH WY W|H DF
VXSHUILFLH SLH]JRPHWULFD UDS S UMNRHH@WH \ IF R’ G O] R Q DX
LQ RSHUD GHO PDWHULDOH GL JURWRADWSIHIIRWNXDBFE LW M B
JHRWHVVXWR FKH DVVROYH OH 802 RWXER LGIWOQURWH S®
GHO ULOHYDWR VXELWR D WHUJRUB HGHOWDWRL DAXE B D RBLLD MR
DOPHQR PP VDUj PXQLWR GL DG HJIJIRMRYE B PMALPMHR) W |
DFTXH GUHQDWH PEUROVDDYDOHWRHSGHQDYIRVWL IRUL G
6RQR VWDWH HVDPLQDWH FRPEL@RPIRQH XQWIDRLL AR
OLPLWH GL HVHSRUMBWRRIPG{ WDEHOOD
, ULVXOWDWL GHL FDOFROL ULJX\DDJGBQFR DOLDQR YR W&/
PHQVROD VXSHULRUH OH VROOH ML VO LYRHQILL Q& B 05 B LMDV
YHULILFKH JHRW HPQ.L FKHL H S\DWDUXIVMINKKUEBDB! LU G IH.GFAKDH S\ VAU
TXHOOH GHOOD PRI R,OWDIGMHI CHDBIRE B RS RWRVD WL QHOOT$00
'L VHIXLWR g UHYR UGHLWDL DOOWEMVE RSQLL GIFHIXOQW IG H L
/H DJLRQL LQ WH\FRPERIQ BP®RIQ Q ROMILYIH R RQR QUSSR U
, YDORUL PDVVLPL GHOOH VROOHRMWDGRQ LP BCHR VR PR
WDEHOOD PHQWUH LQ WDEHOODGH®RABR/ROORIEW WL RC
IRQGD]LRQH



Tabella 5. Combinazioni di carico utilizzate pecdlcolo del muro di sostegno su pali. Legenda:
SLER-= stato limite di esercizio gwinazione rara; SLEF= stato lime di esercizio combinazione
frequente;SLEQ = stato limite d@isercizio combinazione qugsermanente. Sisma (H): sisma
orizzontale; Sisma (+V): sismeerticale concorde con forze s Sisma (-V): sisma verticale
discorde con forze peso.

&RPELQD]LRQH 7LSR FRPELQD]LBQHVHQ]BDUG L WQ VP
VRYUDFJFDULFR
T N 3D
& 675 $ 0 5 VL QR
& 675 $ 0 § VL 6L |+ 9
& 675 $ 0 5 vl 6L |+ 9
& (2 $ 0 5 VL QR
& (2 $ 0 5 VL 6L 4 9
& (2 $ 0 5 VL 6L 4 9
& 6/(5 VL QR
& 6/() VL QR
& 6/(4 VL QR
& 6/(4 VL 6L 4 9
& 6/(4 VL 6L 4 9

Tabella 6. Azioni in testa ai pali per le combiitai agli stati limite ultimi. Nz: sforzo normale
(positivo: compressione); Mx: momento flettente (positivo: tende le fibre lato monte); Ty: sforzo
di taglio (positivo: da monte verso valle). In neretto sono evidenziati i valori massimi.

3DOL YDOOH 3DOL PRQW
&RPELQD]LIf\]QPNl o[ NP 71 N1 1] N1 o7\ NNUP
&
&
&

Tabella 7. Sollecitazioni alla base della mensolardero in elevazione pde combinazioni agli
stati limite ultimi. Nz: sforzo normale (positivcompressione); Mx: momento flettente (positivo:
tende le fibre lato monte); Ty: sforzo di tag(jositivo: da monte versealle). In neretto sono
evidenziati i valori massimi.

&RPELQDJLRQH 1] N1 P o[ N1A P 7\ N
&
&
&




Tabella 8. Sollecitazioni massime nella piastrdatidazione per le comimzioni agli stati limite
ultimi. Mx: momento flettente (asse momento tresle, tende le fibre longitudinali, positivo:
tende le fibre inferiori); My:momento flettente (asse mometdngitudinale, tende le fibre
trasversali, positivo: tende le fibre inferiori); Tsforzo di taglio (in direzione trasversale). Ty:
sforzo di taglio (indirezione longitudinale).

&RPELQD]JLRQ@HN1IP|P O\ N1P P 7[ N1 P 7\ N1 P
GL FDULFR

&

9HULILFD GHL SDOL DG D]JLRQL YHUWLFDOL GL FRPSUL}
/ID UHVLVWHQ]D GQLSERJIRYGNR| LRQIHSHP VWDWD YDOXWD\

Calcolo della resistenza laterale limite R

, SDOL KDQQR OXQJKH]ID / P P GHL T>XDQOL QHGUHH [
JULJLH GL EDVH $* ,0 SHOR OLE NUR FGRH.Q® DO B\ONVEV § REW D
/D UHVLVWHQ]D ODWHUDOH OLPLWH YDOH

4L S& d§¢2 E &6 0 J%{-5PQ§.56E{.5.6-6PQ§E$%-6PG§.66h
HVVHQGR
Fo N3D OfDGHWIHRQH GRARHO WUDWWR /
Fo N3D OfDGHWHRQHGRAHO WUDWWR /
LO FRHIILFLH@WH GD O SEWIBDOL WULYHO
Jc N1 PLO SHVR LPPHUIVR HQUHQIXBHMH WUDWWR /
Jc N1 PLO SHVR LPPHUIVR/HQUHQIXB KM WUDWWR /
Gc f OTDQJROR GLIOHR LD/OMHIQ [ PWIH WIDFFLD SDOR
Gc f OTDQJROR GLIOHR LD/OMHIQ [ DWIH WIDFFLD SDOR
6L KD TXLQGL
45LS U r:daw BsauE ur fJEstsalyU rav OUPLEBuU sau U svay U

rav0 PEIzs 0 ravi0R et &

45L S U »&{Aw E VEssadvu EvraxvEPwiiyyrdaz U ywwauv L sz{zéav

Calcolo della resistenza laterale caratteristicakR
,O YDORUH FDUDWWHULVWLFR GHOOD UHVLVWHQ]D OD

4y sz{zav .
— L — L sssxay GO
[, say

45 4b



(VVHQGIRO FRHIILFLHQWH GL FRUUHOD]LRQWHLBEIH®BE®L YT
VROD YHUWLFDOHWIQ@LO JDWB ID PHY®RRE X WHRULFL SHU OD
OLPLWH

Calcolo della resistenza alla punta limitg R

/D UHVLVWHQBXQWMPL &HLDIDIL ULV XOWD

L # laua

(VWVHQGR

L raWOJDUHD GHBOODD/BK@®WB GHO SDOR
kyaOD UHVLVWHQIPLXWGH WDOD SXQWD

SN
313

I+
e

5LVXOWD
Leod VaDa E 20

HVVHQ@GR FERHIILFLHQWH GL FDULFR OLREW®@ GH % FKSWDHD]ID
1rLO UHODWLYR FRHIILFLHQWH GQH RDQMFHRU®G HRMMWIH UHO

: X
F QL IBl//éapL Btz%gL SV

FQL kO soMBG/avws M f
H
VeL 5JCE gJcL sauUsrEsvayUss L suEsxsaylLsyvay G2=
OD WHQVLRQH YHUWLFDOH HIILFDANVHIXCEROTHXRWQJI&H
GHL WUDWWL GL 3MHWRIHQVWDAGDWILQIHWWLYDPHQW I
6L KD T4 G, E 20 N3D H TX
4; L # gl raw Uusy{au L swz{ay GO
,O YD OR U WWIDRRD BWMEBHQIDD UHYQA M SXQWD ¢

4 swy{ay )
45— L — L {uwas GO
aa [7 Say

HVVHQG® FRHIILFLHQRWQH GUFRNGHOQWHPHQWH GHVFULV

,O YDORUHRs GBOUGDHWHWRYV W HRQAND FOHOUL FECHO. MKIDVBROMRL S



45 . 44 4 uwassssxa
4, L—22% OaE{ — E— Lyx{tayE{ysLsxxuéyGO
,6 ..;e sauw sasw

HVVHER GR R L FRHIILFLHQWL GL VLFXUHYHDQ$D DJQDOL
H ODWHUDOH ULVSHWWLYDPHQWH

,O SHVRVBHURIBOQ LFODOR q SDUL OD VRWWHRVGWG@W O RD O D\DX
Sw,b N1

/TD]LRQH GE«SUKRIIBWOR SL- VROOHFLWDWR q TXLQGL

Ea Nz JWp J+ Swp + N 1

HVVHQGR

J+ LO FRHIILFLHQSIHUELD QHF X ¥ 6 P@WL L\R Q Y FBUHHPRD@LH
J+ LO FRHIILFLHQWH GL VLEXUH]]DLSIDYJRDOHRVDAOOH L
1 N1 LO PDVVLP®RHFGU IEFFRP DN DO @ D WV HDVIW R VBHI O
YHULILFD SHU L YDOIO 8 HHD®D DL ERPELR R]LRQH BIDEHO
,O FRHIILFLHQWH GL VLFEXUH]]D QHH ¥ HIXNDIFDLO G H5A OMR]
SDOR SL VROOHFLWDWR ULVXOWD TXLQGL

4, sxxuay .
Losar{
« swuraf

(

/ID YHULILFD q VRGGLVIDWWD HVVHQGR ) !

/IfHINLFEHGHOOD SDOLILFDMNWDWHD O fRODWD//PHBEQH K6 L S&EIRIC
ILOH GL SDOL H Q SDOL SHU LODODHIYDY VRWHQDRR IS DOC3D U
SHUWDQWR LO FDOHUL¥FRUMLFADNH SSHHIFERUSWDHOMY L RPW DGU L V X (

%3 E RRm n N1 PHQWUHOHH DG LE
ULVXOWD

0,6 E1O; ;4
Yxo L3
v t

HVVHQGR Q LO QXPHUR PLQLRR:GIOSDORGH YW LUDOH DO
YDOOH H GL PRQW H KH. \(BHWODL ¥FBRPIGE PLIDQ HI LSLle GUDTRH V

FRPELQD]LRQH @D FIULWXDBWHIDQR SDULNXL N1 H
5LVXOWD TXLQGL
' 0,6 E1O; 55 ‘s'uwra{Fsvyax

o L3 n L v n L'tvrxat GO



HVVHRRERE: s OD YHULILFD q VRGGLVIDWWD

O9HULILFD GHL SDOL DG DJLRQL YHUWLFDOL GL WUD]LR
/D UHVLVWHQ]D GQLSERJIRYGR LRHIHSHO VWDWD YDOXWD\

Calcolo della resistenza laterale limite R
/ID UHVLVWHQ]D ODWHUDOH OLPL@W K XQWR \SWHWVFWG HGQ W
UHVLVWHR]|GLOPRNWPHWBHBO®VLRQH

S S
4L S& d§62 E & 60 J‘tzqg-SF><z§.t-,6Eg.t-,.e-e,Pcng—t %-GP@.66h

4.LS U rsi{Aiw E vEssavu Evraxv E PwisiyWyraz U ywwauv L sz{zav
Calcolo della resistenza laterale caratteristicexR

,O YDORUH FDUDWWHULVWLFR GHOOD UHVLVWHQ]D OD
493,L19LSZ{..ZaLVsssxay GO
/5 say
HVVHQGR DQFKH LQLOXHRWRLFDN®WH GL FRUUHOD]LI
FDUDWWHULVWLFID PHH&IW SHJO K QIDQ & RMOWRD LD PH @RS LX \WIH
GHWHUPLQD]LRQH GHOOD UHVLVWHQ]D OLPLWH
,O YDORUH GL SURJHWWR GHOODWUDJLRWHQBGC NUQRMR

TXLQGL

4egp SSSXAyY i
4, L— L——— L z{uav GO
J satw

®’ac

HVVHQWGR LO FRHIILFLHQWH GL VLFXWM]H) D O PVD W DUIOH

/TD]JLRQH GL SURJHWWR VXONSDOR NSIL* S\DFOQ.OG A DWDWR C

FRPELQD]LRQ& GHIEDWDERI OOD

7UDVFXUDQGR WUQWILHLD]ISRIYR SHARBUNR G B D BDOMR ILO
GL VLFXUH]]D QHL ULJXDUGL GHOMWDDYHRIQ HL &ER B €D IR PR |

TXLQGL
4, z{uav

( =1L

- txyé!‘ uauu

/ID YHULILFD q VRGGLVIDWWD HVVHQGR ) !



O9HULILFD GHD]BRQL WHODVYHUVDOL

/ID UHVLVWHQ]D GLIBORJSMORRSEGHO /U BIURUR]]RQWDO

4paca
ca
deaal—F

J
HVVHQGR

Rce OD UHVLVWBHQHDFWUDWYWHUM VWLFD
N LO FRHIILFLHQSDHU GLLD @ IHF ¥ H BHOQ] D YW UIDO/QY B W\HD/Q M W

,O SDOR VvVDUj] DUPDWR D SDUWGAUHPGERID fBPOWR FIRU X
DUPDWXUD GL DUHD HTXLYDOHQ®H RPSHU L FRARVDMDRDWMX U
DUHD HTXLYDOHOQMW 6 HROKCH[ @ UFPDIW XRIWWRBDLUH. BD WH DR O BP#H Q
' FP,O PRPHQWR GL SODVWLFL]]D]JLRQH IGH®®DHVH
FDOFHVWUX]]R & RSUHIBHUR GL FP g SDUL D N1P

&RQVLGHUDQGR XQ PHFFDQLVPR GL QVRDWALXDO O®H Y% LS
LQVWDOODWL QHL WHUWHQN3®PMEW UMK HRQR QGEIREV DLW 5 HGELL W L
UXRWDUH LQ WHVWD ULVXOWD XQOD GRUIY LGHHDO DODWRM |
YHULILFD LQ FRUUHVISSRIHS B Q |DWGMHIDEIR GARIR Q®DILRYH PL
DOOD VH]LRQH GL DWWDFFR SDOLLGHDWWHDL ISDOR L QLR
g D YDQWDJJLR GL VLFXUH]]D LQ RKXID@G\LRV] GID O LPDVE&DQBRWLL
DUJLOOH JULJLH $* GHOOD IRUPDIDRP®RHW KEIGEDOD OB WBH V XDW/H
FDOFROR GHO WiHrQJRPMR $VDWVHRQE R | P PRLORDHPDW/XUD Q
/I GLI PP q VXIILFLHQWH

/D UHVLVWHDROQMH WD DV WUV YWD FD 5
4@O©‘i°{w,_{éﬁ(wxvaw GO
[ y
HVVHQGRLO FRHIILFLHQORHHGCGGEGHNVFUUWOMR LQ SUHFHGHQ
,O YDORUH GL SURMUBIDMMWR BSWWLORLDEKNSXKYWQRJIRXOIR) SDOR

4DQ<':°1L

dpcy WXVaw .
degak—L 'uL vuvat GO

J
,O YDORUH PDVVLPRHGWD®H DD RRIGH VEWDDEURJIHWWRL S

HQWUDPEH OH ILOGOGL ®RQWH FREFEIRI®]|LRIQUH WD FEHQO D
/D YHULILFD GHL SDOL GHOOD SDOLILFDWD QHL ULJXDU
RUL]JRQWDOL G H.IF 3W O Lg GHRAIEGED. \BEIGV WV WDV E R WA O BB RQ T




5 wu N 1dwu N1 ) we wu !

&RQVLGHUDQGR OfHIILFLHQ]D GHOONHYBOHVYDRPH B
/IDEDUUH FIU SUHFHGHQWH SXQWR 5 BMIO B HHUQWGIL BWHWH |
P LOQWHUDVVH PLQLPR EUGNXROW 5 XQUH.IFDRBRHNGDOWR L
OLPLWH SHU IRU]JH WUDVYHUVDOL GHOOD SDOLILFDWD UL"

5% wuE *R4ur*m*n N1 H OfD]JLRQH WWR \fY
(G wc wR Q /D1YHULRGGLY NDW WD whdV ¥ Q)G R
5 wu ¢ wu !

9HULILFD GHLVEDOH VY ISFUHH H WDJOLR

/D VLWXD]LRQH SLYWYDRQWDJSHRNBMPORQWHDQBADD FR
FDULFR & FIU WDBHIOXCHD LO PHRWP HODW B OFHRAONRH QWP GQ
FRUULVSRQGHQ]D GHO TXDOH g SURQHQWH XQRI1VHRIQR I
WDJOLR GL 7 0 O HW XWDVHRIH. P §RLO HOWDYWHILIRQH G
FRQ OD SLDVWUD GL IRQGD]JLRQH

3HU SDOL UHDOLX]DRVE FRQ W DFFHBWU % & H

FP GLDPHWUR GHO SDOR

& FP FRSULIHUUR

$v I PP DUPDWXUD GRRQUPOWEUQPD®HDUHD HTXLYD:
$v  VSLIUD®PH FP DUPDWXUD WUDVYHUVDBGWHR DUPL
1 N1 VIRU]JR QRUPDOH GL WUD]JLRQH

6L KD XQ PRPHQWR BOHWWHRQWH XOWLPR O

/ID UHVLVWHQ]D GLOSBRRSRWWRBRWR G e FRQ J O R\WPIHR B QMR US
GHOOYDUPDWXWGRHWDNIOLFD 9
/D YHULILFD GHR®®LVHDMWRQMH HVWHQGRUIR G/L WDJIDIL R

9HULILFD GHOOD PHQVROD LQ HOHYD]JLRQH
3HU OD PHQVROD LQ HOHYD]LRQH VL DKIDQVQNRH WL VW,
VROOHFLWD]LRQH QHOOD FRPELQDRRRGOIGE FIFULFR/ BEHQ
016 N1P P PRPHQWR QGHWOMHIQ®WHHRKMWR PRQWH GF
le N1 P VIRUJR QRUPDOH GL FRPSUHVVLRQH
76 N1 P VIRUJR GL WDJOLR



3HU PXUR UHDOLUBWR &RQ FBOFFLMDR % & VL
% FP ODUJKH]]®KBOGOD ¥ HDRYH UHVLVWHQWH
+ FP DOWH]]ID GHOOD VH]JLRQH UHVLVWHQWH

& FP FRSULIHUUR

$v | PP DUPDWXUD OR @ RIQWWXHG L @DODUWHMO B XYIDOGE IQ W H
$v I PP DUPDWXUD OR Q DLONAD W DDDHSEDADWBIOH QW H
$v VSLOORP DUPDWXUD WYUDOOHUW PEBWUR GL PXUR

1 N1 VIRU]JR QRUPDOH GL FRPSUHVVLRQH

7 N1 VIRU]JR GL WDJOLR

6L KD XQ PRPHQWR IOHWWHQWH XOWLPR 0X N1P

/ID UHVLVWHQ]D GLOSBRRSRWWRBRWR G dvE FRQ J O R\WWIHR I @MR US
GHOOTDUPDWXUd PIHWDRDLFD 9
/ID YHULILFD GHOOD VH]JLRQH g VRGGLVIDWWD

9HULILFD GHOOD SLDVWUD GL IRQGD]LRQH

/D SLDVWUD GL IRQGD]LRQHPWPDUjFPU®GBWODF B QUXQLIR Q
PRQWH YDP®H GHOOD GRUHWR®HIOORPH VSEMOD SLDVWL
UHDOL]]DWDURR® BRDOFHNWFFLDLR % &

Verifica della sezione trasversale
,O PDVVLPR PRPHQWR IOHWWHQWH WDUVYHRR I&FIH® HO
Oic N1P P RWWHQXWR FRPH PHGLD GHP YDORUL GIHHIP QHR

0 N1P SHU L GHWWDJOL VL YBODHIDWRCD@.L R @H @GV
VIRU]JR GL WDJOLR VHPSUH FRPELQD]RW®H @ X W RS BRIR HD PH3
GHL QRGL 7 7N1 N1 H7 N1 , O WUDWWR FKH YD ¢

OXQJR FP $ YDQWDJJLR GL VLFXURRPH YW RRQWMWHHQWH
WDJOLR VX XQ WUDWWR GL OXQJKH]]D GL P

% FP ODUJKH]]® KBOOD ¥ HDRYPH UHVLVWHQWH

+ FP DOWH]]D GHOOD VH]JLRQH UHVLVWHQWH

& FP FRSULIHUUR

$v I PP DUPDWXUD VX0WDUULEKRGH DRHDOUPRTXLYDOHQW
$v I PP DUPDWXUD UPDMNXNWRWI KL RBUHD HTXLYDOHQW



$v V SIL O CPIP FP FP DUPDWOWH WUDYLYHCEAX B BHWHIR
WUDVYHUVDOH H ORQJLWXGLQDOH
6L KD XQ PRPHQWR IOHWWHQWH  XOWNPR BX N1P P
/ID UHVLVWHQ]D GLOSRRSRWWBRWR G dvE FRQ J O R\WIHR B @MR US
GHOOTDUPDWXUd RPIHWDONALFD 9
/ID YHULILFD GHOOD VH]LRQH q VRGGLVIDWWD

Verifica della sezine longitudinale

,O PDVVLPR PRPHQWR IOHWWHQWH WDUVYHRRIRFIH® HO
Orc N1P P FRQVLGHUDWR SDUL DO YDORUH PDVVLPR D
PDVVLPR VIRU]R GL WDJOLR VHPSUH FRPPLGRIQRIQGHE& D Q!
LQ TXHVWR FDVR LQ VYDORLDGRRIHHGREBNIDPR. Q WHRIOXWH LR QF

% FP ODUJKH]]G BOOD N HEDRROH UHVLVWHQWH

+ FP DOWH]]D GHOOD VH]JLRQH UHVLVWHQWH

& FP FRSULIHUUR

$%v | PP DUPDWXUD VXOMWMILRGH DRHDOUPTXLYDOHQW

$%v | PP DUPDWXUD UWPDRMWXRIBL RUHD HTXLYDOHQV

$v VSILO®IP FP FP DUPDWOWH W UDYIYREXE BHWHIR

WUDVYHUVDOH H ORQJLWXGLQDOH

6L KD XQ PRPHQWR IOHWWHQWHXOWLPRPOX N1P P |

/D UHVLVWHQ]D GLO%RRS R WWRWR G BVE FERQ J O R\PIH P D GWR U
GHOOYDUPDWXU® PIHWDWNALFD 9

/D YHULILED GHOOD VH]LRQH g VRGGLVIDWWD

9HULILFKH GL VWDELOLWj JHQHUDOH

/H YHULILFKH GL VWDELOLW]| JHQ I8 BRD®IH WIRKKR § WDHAUH Vi
GHIRUPD]LRQH LQ WHUPLQL GL WG R DR QLR QIR OFDBHRIUNHE Y
,O YDORUH PLQLPR GHO FRHIILFLHORQIGE]LR DEXV\WN DY LF 8B
GL FDULFR & Y WDEHOOH H H SDUL D LQ FRQGL]LI
YHULILFKH GL VWDELOLW]j JHQHU D@ HP V& RRL VERGHLLWI\D W/ \§ B
FRQGL]JLRQL VWDWLFREGOURQL VLMPLLFKH SDUL D



Tabella 9. Valori minimi dei coefficienti di sicaza nei riguardi della stabilita globale. Metodo
di Bishop. In tutti i casi € present& sovraccarico accidentale q =20 kPa.

&RPELQD|LRQH 7LSR FRFEROD | GRQYHVP3BUH&RIHAKULALHDQ W
PLQLPrRg )

& *(2 $ 0 5 QR
& *(2 $ 0 5 VL + 9
& *(2 $ 0 5 VL + 9

.0

,Q FRUULVSRQGHQ]D GHO NP q S UARLHQY\R B JXQONR 8
VWUDGDOH VL HVWHQGH D YDOOMKHHLQ SDWR\R DQBKRH \D D
GHOOD ]JRQD GLVVHVWDWD 6L RVVH GYYE@RWUDWMWUKL P)
VXELWR VSRVWDPHQWL GL GLYHUVL PHRVEKHH VQ.DS 8 HN WK
FRPSOHWDPHQWH VFKLDFFLDWR H LQHFRWQRY WRXEHRQ B ® QRDV
TXDVL GHO WXWWR LQHIILFLHQWH

,O PRYLPHQWR 1UDQ RHARD PGIL Y VEIR WRWIRL. BOOQFER B R W
WHUUHQL GL IRQGD]LRQH GHOODDVYR@QDGDQ KR JIHMW RRULHG |
VXIILFLHQWH HG DGHJXDWD UHJLPNPLRIXD GRQS R JDEDXHD
LQL]LDOPHQWH Y HQ DYODV Wi PR R DEAKEH BB W R IGHO GLVVHVWR
OD VWUDGD H SPBOWIEBL WHAVD HQLREFFDVLRQH GL HYHQWL
VL g LQLILDOPHQWH GHIRUPDWR H WXWRHVFKL DPHDWR V
FRQWURSHQGHQ]D K K\DX B/FUR/ B 07 X/DAZD QRER LRRAR GL YIHFRQ HQ V

JTLQHIILFLHQ]D GHO WXER DUPFR q SWHRPISRI WV K B DFPRHIDWV
SHJJLRUDPHQWR G HO\HE E @DO\B/L R FRODIMWREE IOV R

E GHO WXWWR HYLGHQWH FKH OD UHJXRDJORQFMHRGMRD
FXQHWWH H TXHOOH GHULYDQWL GD®OHQRSIHUE UGIQ QW
GRYUDQQR HVVHUH D\AMWIKXPMOCRBQWH YPDWLSULVWLQR GF
PDQXIDWWR FKH ©DSR WHD GHQDWRER \DMRPFR DWWXDOH V

/D UHJLPD]LRQH GHOOH DFTXH VXSHU Id¢FAID S U LHP DO
SHU LO FRUUHWWR IXQ]JLRQDPHQWBHU I [F lkGX V D BLLHDD @\ | HL
GLVVHVWDWD



yLJ 'LVVPAVWR BQ §RWD OD GHYLD]JLRQH GHOOD FDUUF
ULSRUWR LPSISHUIDMWR GRIGHOQIL VWUDGD

)LJ 'LVVHVWR DO NP $ YDOPAH VGUHDWW LV &/IU PED |
FRPSOHWDPHQWH GLYHOWL



)L J 'LVVHVWR DO NP $ YD O@H VEHDWW LV @/IU PED |
FRPSOHWDPHQWH GLYHOWL 9LVWD GD YDOOH

)L J 'LVVHVWR DO NP $ YD ODH VEHDWW LV @/IU PED |
FRPSOHWDPHQWH GLYHOWL 9LVWD GD YDOOH



)LJ 'LVVHVWR DO NP 7URQF R HAN DAPHIRN G L GMR AW M/
VSRVWDPHQWR GHOOTYRUGLQH GL P

150

\'I.' o d B | y WL T R

)LJ ‘'LVVHVWR D@INBD YDO®QM OWIL PHXGHG@WMWMRWUFR |



)LJ 'LVVHVWR DO NP 3DUWVE FRP S B HOMDDP W@ BRI VU
FRQWURSHQGHQ]D

ORGHOOR JHRWHFQLFR GL VRWWRVXROR

,O PRGHOOR JHRWHFQLFR GL VRWWR¥XRIOIRQqI UIDXSU H V
ULFRVWUXLWR VXXOYODLRQVH GHHO@BHARWMHI @ M LGWXOID WV X O O D
6 6 H6 HVHIXLWL LQ TXHVWD ]JRQD

&LUFROD]JLRQH LGULFD H UHJLPH GHOOH SUHVVLRQL L

, WHUUHQL FRVWLWXHQWL LO SHQBQRBIRISHM WR IGL F/R
PRQWH YHUVR YDOOH 1RQ VL GLVSRQMER IG D YW HX\OWID]
SRWXWR LQVWDOODUH SHU PRWLFROH GIRVWRQ XmJ SILR R P H
GHO VRQGDJJLR 6 q VW @oWhEhoktVPIH R MWNWH XQDVRQRSDIIJLR 6
FRQ LQFOLQRPHWUR

&RPXQTXH FRQVLGHUDWD OD QDWRXWB WY BRIVRAQLIWG [ IURG
VLWX SHU XQ SHULRGR GL SLs GL SRWLQIDRI HVE KK D H [BILIR\Y
VLDQR DEEDVWDQ]D DOWH H LO SHOR RO IGEHRRP S B D@D DDO |
SLe SLRYRVL FRPH LQGLFDWR VXOOD ILJXUD

OLVXUH LQFOLQRPHWULFKH

,Q TXHVWD ]JRQD LQ FRUULVSRQGHQ]D GHO VRQGDJJLR
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/H PLVXUH LQFOLQR®PHWHIHFXH WR ERKOWQ R R/ HULU XD Q & Bl W
GL WHPSR GL DQQR FLUFD GDO 2WWRBWVHVWRRD® LQRW
WDEHOOD , ULVXOWDWL GHOOH PLVXWHLVRQRBLEDRDRL
FRUULVSRQGHQ]D GHOOD YHUWLFIY@B BP HQR/@R FELH Q R®HRI VX
VRQR GHIRUPD]LRQL H VSRVWDPHQXWHUWILFQDIQADWUYPRLQH ¢
GHOOH PLVXUH LQFOLQRPHWULFKH LPRWEBDWYRR QGHRHD F&
LQWHUVWL]LDOL HOHYDWH LQYHUQR SULPDYHUD VL SRV
FRODWH )HQRPHQL GL TXHVWR WLGRTLREGR LQRFPW W BRR \6H L
PRQWH GHOOD VW@UDGHVWDWHGRQMPILJIXUD

AXHVWD WLSRORJLD GL IHQRPHQL LARUW HIPGHMVDMUHY & L BLF
GDOOH SLRJJH LQGXFRQR QHO SHOQLRRKR SASKMWRARR L\QFRDUAR

4XHVWH RVVHUYD]LRQL LQGLFDQR FKH OD ULGX]LRQ
PHGLDQWH LQWH RYWRWR FERQE UHDUIMNEWOL|RQBKH DB HN O
]JRQD VWHVVD VLDGLHUGHY ¥DQPWHWDY HQWL GL FRQVROLG!
FRUULVSRQGHQ]D GHOOD VWUDGD

L, QWHUYHQWL SUHYLVWL

,Q TXHVWD ]JRQD q SUHYLVWD OD QHRDD PIHMVRQB GQ KIP
IRQGDWR VX SDOLURL ODDQHOG]DBEBRMGD@WW DLPRAWH C
GLUH]LRQH PRQWH ¥ PPORMW H/ H) D6 O KXHWILLIF O R BRIGHORDIDW, [
IRUDWR FKH OH VPDOWLUj QHO SRRHGLWWROGH®D \R 3 EHR D UPI
WUDWWR WHUPLQDOH GHOOH WULQFHH GUHQDQWL VDUj U
ULGRVVR GHOOD JDEELRQDWD VL GLVSRUUj PDWHULDOH
SURWH]LRQH H GL ILOWUR

/D SODQLPHWULD VFKHPDWLFD GHOW H WS VXD GD U HDW
VXOOD ILJXUD g UDSSUHVHQW®OMW BX®D N HLJRQB VFXE@ PIX
VWHVVD VH]LRQH \QMOI®D]RQDTE&HOWRW DI D THL I BWAWR \
UHDOL]]D]JLRQH G®W O H PRHUHH G WHENMPHF B HD G Ul HEQUDL@VRL D PV H
JDEELRQL H GH®ORPDWHWUUBROGHHDURXUR GL VRVWHJQR

,O PXUR VDUj IRQGDMR OQSRDOL P /JLQWHUDVVH WUD\

P PHQWUH OYLQWBOBVWBHUP BQJLWKBMHGEMERWDOL VDUj]
/IR VSHVVRUH GHOOD PHQVROD LQ HPHQYW]LIR @ GH D VRKWIR
DYUj VSHVVRUH GL FP
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SHULRGR GL RVVHUYD]LRQH 2ZWWREUH + 2ZWWREUH



)LJ TUDWWR IUD L NP H D W3H B8 UHHIVN WRVR. G QWD
SHULRGL SLRYR\WQR PIDOMMDE IL OVHH H ¥WKRHO LY R YQIRG IR@ R R3DD W\WM UFD (

&DOFROL JHRWHFQLFL

, FDOFROL JHRWH¥RLFLWLRBDROVARIIF HH GL GHHOG RE=R (
,QIRUPDWLFD OLFHQQMWHV$ B WD -D®Q T68XGH GV LADjOGKP R
DO FDVR GHO PXUR GHO NP

, FDOFROL VR QRRWOW D &H UDWHI R DVDGHROWWID® IF DAL F RNB B FIL
WXWWD O NWEOHBEWMWERGD VIRIQRFREWDWH 6 R GUMW\L]RDALLG
GDOOD VXSHUILFILSS $H WM HROPMDWUL AX RO'Y LD PXHQIWH gFRRQ G
PHVVD LQ RSHUD GHO PDWHULDOH GR GURAMADNSHHQRWGED O
WXER GUHQDQWH IRWIHURR HBWR XERIGH W.ODWXLE RR IRAJD W F
DGHJXDWR UHFDSLWR ILQDOH H]DOLRRI BE DBHOG®WOIDEBHR QD
GUHQDQWL D PRQWH GHOOD VWUDGD 4XHNVRVH & W LJPHYDY
D PHLQWHUDVVH P

FRQR VWDWH HVDPLQDWH FRPELQ@DFLIRDH XSQWIDRLL AR
OLPLWH GL HVHSRUMBWRRIPG!I WDEHOOD
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Trincea drenante

Materiale granulare

Materiale granulare . :
racchiuso in geotessuto

racchiuso in geotessuto

Strada Gabbionata .
fari drenanti
Muro su pali s=80om - H _
~ 7 Tubo forato I'ITubo forato
L _d>200mm A=200mm
s ,//S—'
. 7
Piastra s=130em __/'. /// AG
- B .
el Argilla grigia
L=20rm; e
interasse trasvers: 3.80m .7 —
interasse long: 3 60m o
P p—
0 5 10m
)LJ 'LVVHVWR DO NP 6H]LRQHOQMRQGLFRR VU R®H J

SDUWLFRODUH LQ FRUULVSRQGHQ]D GHOOD VvVWUDGD

, ULVXOWDWL GHL FDOFROL ULJX\VDDGBQR DOLDQR YR W&/
PHQVROD VXSHULRUH OH VROOH FHLVOM LYRQLL QR B 05 B LMDV
YHULILFKH JHRW HPQL FKHL H S\DWDUXIMMINKKUBDS! LU G IH.GFOKCH S\ VAU
TXHOOH GHOOD PRI R,ODIGMHI CH/DIERE B RS RWRMD WL QHOOT$00

'L VHIXLWR g UHYR UGHLWDL DDOWEMVE RSQLL GIFHIXOQW IG H L

/H DJLRQL LQ WH\FRPERIQ BP®RIQ Q ROMMLILYIH R RQR QUSSR U

, YDORUL P DV VAP DG IHROGLH GVHRIDOMH PRIQ@I FECHID LRX BIR AR Q |
WDEHOOD PHQWUH LQ WDEHOOD G HWOROMHR VURLCSMRHUFN. BWD [} L IR
IRQGD]LRQH

Tabella 10. Azioni in testa ai pgler le combinazioni agli stalimite ultimi. Nz: sforzo normale
(positivo: compressione); Mx: momento flettente (positivo: tende le fibre lato monte); Ty: sforzo
di taglio (positivo: da monte verso valle). In neretto sono evidenziati i valori massimi.

&RPELQD]LRQ 3DOL YDOOH 3DOL PRQW
1] N1  0o[ NP 71 N1 1] N1 [ o]\ NWup
&
&
&




Tabella 11. Sollecitazioni alla base della mensolendaigro in elevazione per le combinazioni agli
stati limite ultimi. Nz: sforzo normale (positivcompressione); Mx: momento flettente (positivo:
tende le fibre lato monte); Ty: sforzo di tag(jositivo: da monte versealle). In neretto sono
evidenziati i valori massimi.

&RPELQD|LRQH 1] N1 P O[ N1IR P 7\ N1
&
&
&

Tabella 12. Sollecitazioni massime nella piastréoddazione per le combinani agli stati limite
ultimi. Mx: momento flettente (asse momento tnasale, tende le fibre longitudinali, positivo:
tende le fibre inferiori); My:momento flettente (asse mometdngitudinale, tende le fibre
trasversali, positivo: tende le fibre inferiori); Tsforzo di taglio (in direzione trasversale). Ty:
sforzo di taglio (indirezione longitudinale).

&RPELQD]LRQH 0\ 7[ N1|P 7\ N1 P
GL FDULFRN1P H N1P P
&

O9HULILFD GHL SDOL DG DJLRQL YHUWLFDOL GL FRPSUF
/ID UHVLVWHQ]D GQLSERJIRYGR LRHQIHSHO VWDWD YDOXWD\

Calcolo della resistenza laterale limite R
, SDOL KDQQR GLDPHWUR "' GL P OXQJXHIQI®H/ D WPJL ®C
P / QHOOH DUJLOOH JULJLH GULDEDGA/MH dgb vV WO VERI &R @\VLLEGH
FRQ OD WHVWD GHL SDOL
/D UHVLVWHQ]D ODWHUDOH OLPLWH YDOH

4,1 S& 962 E 5 0 %{-5PQ§.56E{.5.6-6PQ§E—tS~g-6P(Z§.66h
HVVHQGR
Fe N3D ODGHWHRQH G R CRNH WIWHQWR §
Fe N3D ODGHWHRQH G R CRNH WIWHQWR /
LO FRHIILF L HO@W/H{ GD OVE SBWIEDOL WULYHO
Jc N1 PLO SHVR LPPHULYRVHQUHJIXG KM WUDWWR
Jc N1 PLO SHVR LPPHULYRVHQUHJIXG KM WUDWWR
Gc f OYDQJROR GLJOHR LD/O\GHIQ [PWIH WIDFFLD SDOR |

Gc f OTDQIJROR GLIOHKNR LD/VOVHQDPWHWDFFLD SDOR
6L KD TXLQGL



4L S 0O s:tz'a'rtUBJEurU;Eisr UravO0PE swl0 uUsy Urav
PC%E<ss U rav00PSE tz

4L S U BrtE wsIE zAV E srzaw B2z 8ssat U srtw L uzxvat GO
Calcolo della resistenza laterale caratteristicakR

,O YDORUH FDUDWWHULVWLFR GHOOD UHVLVWHQ]D OD
4 uzxvat

— L — L ttyu GO

[, say

(VVHQGIRO FRHIILFLHQWH GL FRUUHOD]LRQWHLEUH®B®L YT

VROD YHUWLFDOHWIQ®WLO JDWR ID PHAERRGKIWHBRPLED]ERQH G
OLPLWH

4oab

Calcolo della resistenza alla punta limitg R

/ID UHVLVWHQBEX QWMBL@/HLDSDL ULVXOWD

4 L # koa

HVVHQGR

LsaswIOYDUHD GHABOOD/VBXQRWBH GHO SDOR
kuaOD UHVLVVDH@UPRLXMH WDOD SXQWD

I+
an

5LVXOWD
leod Vs E %G

HVVHQ@GR ERHIILFLHQWH GL FDULFR OLRAREW® GH % FSWDHD]ID
1rLO UHODWLYR FRHIILFLHQWH GQH DQMFHRUG HRMMWIH UHO

. tr
F QL IBWéap L IBtng—a[%L svav

F QL kOF soMB Gvat SMU f

H

VelL 5JCE gJecl uUsrEsyUssLurEszylLtsy G2=
OD WHQVLRQH YHUWLFDOH HIILFDHRN\HWIOHK RWQJE&H
GHL WUDWWL GL SIHQR HQV \& P00 EWMHOQHS HWWLYDPH



6L KD TXLQGL
Leol Vaby E 2Qy N3D H TXLQGL
45 L # kol sasulOuzzraz L vuzwau GO

,O YDORUH FDUDWW|DUDY®DFRXQWDO®LY HQMVDNHQ

fy )5 VUZWRY o lax GO
aa [7 Say

(VVHQGAR FRHIILFLHQWB WHFHRBUHOMOTPIHRYH ULFKLDPD\

,O YDORUH GL SURYBDWWHRLEEHODREK BARUVEER SDOR ULVX

diap_ dpap twy{axttyu
g, Baarg foap IWVARKIVY, rg iy £ s{yxaw L uzzy GO
4 L SA&UwW sasw

HVVHEGR H L FRHIILFLHQWL GL VLFXUHYHQ$D WDjQDOL
H ODWHUDOH ULVSHWWLYDPHQWH

,O SHVR SYURIBOLFRODOR g SDUL D N1 PHQWBSB R WMRNWX
6z E N1

/IYD]LRQH GL SURBHWWROWOHFSWDWR g TXLQGL

(1] J:sJ GE + N1

(VVHQGR

NE LO FRHIILFLHQSMUBEILD OHFX X E J@WL L\RQ Y RSHHRYPRD@LH
NE LO FRHIILFLHQWH GL VLFXUH]]DLSIDYIRDBOOHRWAOOH L
1 N1 LO PDVVLPR FDULFR DVVLDOB @WHY¥RMDSGHWY

YHULILFD SHU L SDOIO B HQAH@D DL EIRPELR R]LRQH @WIDEHO
,O FRHIILFLHQWH GL VLFXUH]]D QHHL YHOUXOLFGO IG 0 G-IR
SDOR SLe VROOHFLWDWR ULVXOWD TXLQGL

( 4XL uzzyL .
s asx
L'_X uuvsaw

/ID YHULILFD q VRGGLVIDWWD HVVHQGR ) !

&RQVLGHUDQGR O BHIOLFLHAQWMD GHO®B QS WDV WPIHREQ B QGNLF
IDEDUUH SHU P ILOH GL SDOL HV@® L SIDUALDSHUWP | LDV S



ULVXOWD XQYHIILEUWFDW D SMHOLO 0D SHDABIHRRN O DRVLRVH SHU |
FRPSUHVVLRQH GHOOD SDOLILFDWD ULVXOWD

51 ( 5 P Q N1 PHQWUMHDB HO PBHI]E
ULVXOWD
:0i6 EZ0i 3

t

:Ix;U L 3

HVVHQGR Q LO QXPHUR PLQ%PR #10% D\ R G]H COOM L DOH
SDOL GL YDOOH H GL PRQWH ULV SHWINWDWIRPHIQ VFE IR FFKLH) D H-

WDEHOOD ULVXOWDQR SDUL D N1 H N1
5LVXOWD TXLQGL
:0;;6 E 10 tzzu E stt
dxo L3 n L t-r n Lurrwr GO

(VVHQG@IR G OD YHULILFD q VRGGLVIDWWD

O9HULILFD GHL SDOL DG D]JLRQL YHUWLFDOL GL WUD]LF
/D UHVLVWHQ]D GQLSERJIRYGR LRQIHSHP VWDWD YDOXWD\

Calcolo della resistenza laterale limite R
/ID UHVLVWHQ]D ODWHUDOH OLPL®W K XQWR \SWHWVWD QW
UHVLVWHR |G LOPRWPHWEHBOVLRQH

S S
4L S& d§62 E &6 0 %g-SP@.SGEg.S.G-BP«gE—t L-sP @.s°h
4.Ls U SZﬁ’tOBJEUI’O;EiSI‘ UravO0PE swlO uUsy Urav(
PC%E<ss U rav00PSE tz

4,LS U B¥rtE WSIE zav E srzaw EPuuz 8ssat U srtw L uzxvat GO
Calcolo della resistenza laterale caratteristicexR

,O YDORUH FDUDWWHULVWLFR GHOOD UHVLVWHQ]D OD
4 ,L49LUZXV?_tttyu GO
“er [, say




HVVHQGR FRHIILFLHQWH GL FRUUHOD]LRQMLBH ®B\ELYRHD

YHUWLFDOH L QG P DIWRD L DRHR\Y BRELL XHUDMIDQGH.RQH GHOOD U

,O YDORUH GL SURJHWWR GHOODWUHVLRWHQE B N UQIR
TXLQGL

4.., ttyu
4, LET_—YLszszév GO

‘%eag satw

HVVHQRWR LO FRHIILFLHQWH GL VLFXWM|HE |90 O PLW i@ WU DUTH

/IfD]JLRQH GL SURJHWWR VX@ 1DORISL & D/ARIO G HOLONDD WD
FRPELQD]LRQ& GHIEFEDWDERIOOD

7TUDVFXUDQGR WUD OH D]JLRQL UHVLVWHQWL LO SHVR S
ULJXDUGL GL IRUNMNL GI1RW RDS DP@®Hq GHRSI DWW W WHRIGG R 5

O9HULILFD GHDR]BRQL WHDODVYHUVDOL

/ID UHVLVWHQ]D GLIBORJSMNORRSEGHO /U BIURUR]]RQWDO

4paca
ca
deaal—F

J
(VVHQGR

S%r OD UHVLVWBIQHDFYUDWYWHIMVWLFD
N LO FRHIILFLHQSDHU GLLD @ IHF ¥ H BHOQ] D YW UIDO/QY B W\HD/Q M W

,O SDOR VDU|] HUBGDW®ID GWR\BHW K G RQUBPR WRSHH VWD C

/ FRQI PP ,0 PRPHQWR GL SODVWLFL]]DUIDRGH GHOC
PP H FDOFHVWUX]]R & H SHU FRSIUPIHUUR GL FP q SDU

&RQVLGHUDQGR XQ PHFFDQLVPR GL QVRDVOALXDO O®H % SR
LQVWDOODWL QHOOH DUJLOOH JGILIEHNBRRN LfVW HRWL $*
N1 P SHU SDOL LPSHGLWL GL UXRWD SH R (R @ GH/MRIEGHID @ B O
SODVWLFD PLVXUDWD ULVSHWWR DOODP VH]JVRQWDGX®WWR
UHVLVWHQ]D WUDVYHUVDOH wGrboF D ONFR O(R VGHYXG R LIQJRP RP IS
/ P OYDUPDWXUDGRHO MPUPWWRLFLHQWH /YLSRWHVL VHP
L SDOL LQVWDOOW LY HULL ILBR GoLHI YHHUWBIQIWL B*G L VLFXUH



/ID UHVLVWHRQOMNH WD DV WHNMLUA KXOWIDFD 5
Qéoq_ﬁgzr,,vaLtsrxsau GO
[ say

HVVHQGR LO FRHIILFLHORMH GIR @ RUILU H O DR HYQHAURY DF XQ H
SURIRQGLWj PDJJLRVUHGCHOOD SXRWRWIHL PSDL GL SHWVDLVW
WHUUHQL

4
4Dég|é

,O YDORUH GL SURNUBMMWR BWLORDLEKNXKYWORJIROIR &ED OR

4"}951SrX.SuaLuzsxélv GO

/D PDVVLPD DJLRQH WUDYYHSDADIOE GL NMURSIBIOIWERL(HQ
PRQWH H GL YDODH RQHCOGILD FPRARFIRQ& FIU WDEHOOD

/ID YHULILFD GHL SDOL GHOOD SDOLILFDWD QHL ULJXDU
RUL]J]JRQWDOL GHIFBWO LqgOGHREED \SEMOM WY WDVE DR GWRH OBEA R QL

56 wu Nlcdwu N1 )c & wu !

4(;éél<-

&RQVLGHUDQGR O FHIOLALADMD GHO®B QS WHDV \PIHRGQ D QBN
/IDEDUUH FIU SUHFHGHQWH SXQWR SDOLS$SHUPILODOSHHG LI
D P LQWHUDVVH PLQLPR GHHO/XD\®D XQNFADWPLSDYD D
SHU IRU]JH WUDVYHUVDOL GHOOD SDOLILFDWD ULVXOWD

GSwu( SwP Q N1 PHQWUH OfD]
SURJHWWR cquR(Q N1 /D YHULILFD g VRG@LVID

(c wu) &wu € wu !

9HULILFD GHLVEDOH VY ISFUHY H WDJOLR

/D VLWXD]LRQH SL+YWYDRQ\WDJSHRNIBMPRQWHDQBADD FR
FDULFR & FIU WDEHOOD SHU ODFDXOF®® R ®NRR PHQ W\
FRUULVSRQGHQ]D GHO TXDOH q SURWHQWH XQR MIRQOR \Q
WDJOELR GLN1

3HU SDOL UHDOLX]PRVE FRQ F DFFHBWU % & H

' FP GLDPHWUR GHO SDOR

& FP FRSULIHUUR

$v I PP DUPDWXUD ORQUIPWYWXIUPDOOHXLYDOHQWH



$v  VSLIUD®PH FP DUPDWXUD WUDVYHUVDOH

Oc N1 PRPHQWR IOHWWHQWH

1 N1 VIRU]JR GL WUD]JLRQH

, O PRPHQWR IOHWWHQWH DOOR VWDWR OLPLWH XOWLF

/ID UHVLVWHQ]D GLO$RRSRWWRBRWR G bvE FRQ J O R\WIHR I @MR US
GHOOTDUPDWXWOGRHWDOUOILFD 9

/D YHULILFD 8 HOOBGGHMIPG/WIDNHVVHQGR 7

9HULILFD GHOOD PHQVROD LQ HOHYD]LRQH

3HU OD PHQVROD LQ HOHYD]LRQH VL DKHDOWWRH WL VW L.
VROOHFLWD]LRQH QHOOD FRPELQDDRROHK K FIFUUFRVBEHO

01 N1P P PRPHQWR QGHWOMHIQ®WHHRKMWR PRQWH GF
le N1 P VIRUJR QRUPDOH GL FRPSUHVVLRQH

76 N1 P VIRUJR GL WDJOLR

3HU PXUR UHDOLJUBWR &RQ FBOFAHALMBEDR % & VL

% FP ODUJKH]]DG GGIOD ¥ HEDRROH UHVLVWHQWH

+ FP DOWH]]ID GHOOD VH]LRQH UHVLVWHQWH
& FP FRSULIHUUR

$v I PP DUPDWXUD OWRIPRQIWHQ DR B @NCHN XUD HT X!
$v I PP DUPDWXUD OR Q@ DIONXG L @ DBOHODWHRWUD HTXLY
$v VSLOORP DUPDWXUD WOYDODOHW PEBWUR GL PXUR

1 N1 VIRU]JR QRUPDOH GL FRPSUHVVLRQH

7 N1 VIRU]JR GL WDJOLR

6L KD XQ PRPHQWR IOHWWHQWH XOWLPR 0X N1P

/ID UHVLVWHQ]D GLOSRRSRWWRBRWR G dvE FRQ J O R\WPIHR B QMR US
GHOOTDUPDWXUd PIHWDRDLFD 9
/ID YHULILFD GHOOD VH]JLRQH g VRGGLVIDWWD

O9HULILFD GHOOD SLDVWUD GL IRQGD]LRQH

/ID SLDVWUD GL IRQGD]LRQHPWDU|FPURBWODFREQUXOQLIRQ

PRQWH YDP®H GHOOD GRUHWRHIOOAHPH VSEMOD SLDVWL
UHDOL]]JDWDURR® BDOFHNWFFLDLR % &



Verifica della sezione trasversale
,O PDVVLPR PRPHQWR IOHWWHQWHFDWU YHR) I&I L FFD UQ HNDODH
g SDUILecD ON1P P PHQWWUYIHP ROVPRU]R &GL WNDLJGLR q 7

% FP ODUJKH]]G I6GIOD M HEJRDROH UHVLVWHQWH
+ FP DOWH]]D GHOOD VH]LRQH UHVLVWHQWH

& FP FRSULIHUUR

$v | PP DUPDWXUR \DXUPHDULRWB HTXLYDOHQWH

$%v | PP DUPDWXUD LQIHULRUH R DUPDWXUD HTXL

$v VSILO®IP FP FP DUPDWOWH WUDYLYHGEXE BHWHIR
WUDVYHUVDOH H ORQJLWXGLQDOH
6L KD XQ PRPHQWR IOHWWHQWH XOWNRR @X N1P P
/ID UHVLVWHQ]D GLOSBRRSRWWBRWR G e FRQ J O R\WPIHR B @M US
GHOOYDUPDWXUd PIHWDONALFD 9
/ID YHULILFD GHOOD VH]JLRQH g VRGGLVIDWWD

Verifica della sezine longitudinale
,O PDVVLPR PRPHQWR IOHWWHQWH VEDYHUER FR& QHG
Oic N1P P PHOWUMNI P

% FP

+ FP

& FP FRSULIHUUR

$v I PP DUPDWXUD VXSHULRUH
$v I PP DUPDWXUD LQIHULRUH

$v VSILO®IP FP FP DUPDWOWH WUDYLYHGEXE BHWHIR
WUDVYHUVDOH H ORQJLWXGLQDOH
6L KD XQ PRPHQWR IOHWWHQWH; XOWNLPR RO X N1P P
/ID UHVLVWHQ]D GLO$RRSRWWBRWR G bvE FRLQ J O R\WIH R @WR US
GHOOTDUPDWXUd RIHWDONALFD 9
/ID YHULILFD GHOOD VH]LRQH q VRGGLVIDWWD

9HULILFKH GL VWDELOLWj] JHQHUDOH

/H YHULILFKH GL VWDELOLW]j JHQ BRD®IH WIRKR ¥ WDHAUH Vi
GHIRUPD]LRQH LQ WHUPLQL GL WG R DR QR QIR OEDERIONHE Y



,O YDORUH PLQLPR GHO FRHIILFLHB®RGIGE]LRQEXWVW D LoF S E
GL FDULFR & Y WDEHOOH H VRLFKXWL PRPE LD FIRRYIGL
/H YHULILFKH GIUN®/HW FIRMRVY RB G BDVRWWRLBYFH GER YLLY W |
LQ FRQGL]LRQL VWDWERK}HGBRRIQDDVLWPLFKH SDUL

Tabella 13. Valori minimi dei coefienti di sicurezza nei riguardiella stabilita globale. Metodo
di Bishop. In tutti i casi &€ present& sovraccarico accidentale q =20 kPa.

&RPELQD]JLRQH 7LSR| FRAELQYID]GR/QW V P B UL RIHA KLLFHH Q W
PLQLPRo )
& (2 $ 0 5 QR
& (2 $ 0 5 VL + 9
& (2 $ 0 5 VL + 9
.0

,Q FRUULVSRQGHQ]D GHO NP q S URARLH)QY\R B JXIQONE ©
VWUDGDOH VL HVWHQGH D YDOOH HLEFRPRYIMAH DHIFXI) HL
GLVVHVWDWD $ PRQWH GHOOD VWUDGD q SUHVHQWH XQ

YLIQHWR XELFDWR D PRQWH Y ILJXUH

2 e RS S S -

2 ERAR, o P - Lt = a5
)LJ 'LVVHVWR DO NP 6L QRWDIJODWDHDHYWDJID & D 8 HG
IUDQDWR LQ SLe ULSUHVH DFFXPXODWR D YDOOH H PDW

VWUDGD



)LJ 'LVVHVWR DO NP 6L QRWKD FOIDOWHU G OAR Q WHD
LQ RFFDVLRQH GL SLRJJH LQWHQWHGR S DRWOXKDDYGINR VP RQ

)LJ 'LVVHVWR DWOWWNDPGDOODLVWUD GIDD@RYURP RKHPWHLQ WV
YLIQHWR YLVLELD K HAOD DRSVCRJ &HHUDXOMW PODUFIK HGELDRVVHU
YDUL FLJOL GL 1UDQD



)LJ 'LVVHVWR DRVNHUYD QO WEROWOWRD®WWDWRDESHU HI|
LJUDQGL VSRVWOIPHHYWELYWWUFBROYXID FDUUHJJLDWD

,O PRYLPHQWR 1UDQIRY RVBBRMW WERWEHd BWRY DB &R (DD 6 U CFARA/
WHUUHQL GL IRQGD]JLRQH GHOOD WWODG DG & B 03oHQ FR@D DL
HOHYDWLVVLPH SUHVVLRQL LQWBO¥WQLLBBULRKID B/HOM C
QHOOYDUHD D PRQWH GHOOD VWUDGD

E GHO WXWWR HYLGSHQRHQ B Q WH GXOHRBMS UHDYWILR B LOD
GHOOH DFTXH VXS IGRLID@D WHGEPH@WHDQH GH g LRQFER UUH
H SHU OD GWH DOMDD®IWWMNVWSHUH GIUARRQVR B UG DPRQIVDR TKK

ORGHOOR JHRWHFQLFR GL VRWWRVXROR

,O PRGHOOR JHRWHFQLFR GL VRWWR®WROIRQq! UIDXSU H V
ULFRVWUXLWR VXOOD EDVH GHL VRIQGDIXHVWD 6RQDEH WX
RVVHUYD]LRQL GGHHOMWAHHPIVRYH HQ VLWX

&LUFROD]JLRQH LGULFD H UHJLPH GHOOH SUHVVLRQL L

, WHUUHQL FRVWLWXHQWL LO SHQBQRDRILBHM WR IGL AR
PRQWH YHUVR YDOOH 1HO VRQGDJPHRVE R DVWROERR CLSHY
HVHIJXLWH GDOQRIVRGRYGIQ RWHVEOIH @ CRMWRQRIEFKH YDDEDO 2W
XQ DQQR LQGLFDQR FKH OD VXSHLWURIGFL HS DR EHRU/IL GH G QI



FDPSDJQD FP GDO SLDQR FDPSDIJ@mDOR 'LHHPEPH. O H
PHQWUH QHL SHULRGL VHFFKL ODVFROWRBDWDODLEDO PL

P GDO S F 1HOOH ILJXUH HILHVRFERWWDRWUHWDAVH OHH
JRQD LQ SURVVLPL®] GHOOMRILEBWUERDDGIO HLIXWD L VL RV
GIDFTXD VXO SHQGLR H IDOGD TXLQGL D SLDQR FDPSDJQI

, QWHUYHQWL SUHYLVWL

,Q TXHVWD ]JRQD q SUHYLVWD OD QHRDD PIHMVRQB GQ KIQP
IRQGDWR VX SDOLURL ODDQIHMOG]]DBE-ROGD@W W DLPRAMWH C
GLUH]LRQH PRQWH [ PPORMW H/ H) DG O XHWIULMFEO R BRIGIYQRIDW L
IRUDWR FKH OH HPD GW LUD FFRO W DV O D6 L DFFR K FYVIMSIHD O H]
GL VWUDGD 3HU SURWHJJHUH LOQWQWW W R UW HIBMLOLD DV [
SDUDOOHODPHQ\WR JDPGII) W W DD GXOD (U RY GBIW PR & W& 1SR U

/D SODQLPHWULD VFKHPDWLFD GHO®BWDS MX & oD | UHOUI
VWHVVD GHOOD ILUIXSBUWBKSHDUXDWIDQLRQ HGL /AR QWX QF H |
QHFHVVDULH DQFKHGQWOHWWDWWR INPQ WDWH JRQD OD \
GLUHWWDPHQW I VIBVWHIU SURDRDBGR @GR IDWRQWB GH®VGWD V\
QHL SHULRGL SLRYROV/RWH FARRAPHHQ Y/ LGW RV H D MIH GSIHADADHH 1R J X
WULQFHH GUHQDQWL DYUDQQR ODUHKBMDPHFRRBSHNDRWUYC
DOWH]]D PDVVLPD GL P DQFKH LQ TXHVWD ]JRQD

,Q FRUULVSRQGHQ]D GHO ODWR PR QWDME BHOIDNV B WGJILD |
GLPHQVLRQL D ULGRVVR GHOOD TH DFGRHP S/ WGN. D& R UK j XRD V
GLDPHWUR GL DOPHQR PP SHU OR VPMXOUMPR GW RU B FDS
DGHJXDWR /D JDEELRQDWD SURWHJJIBBT K® V&YW HKPDWEH
GUHQDQWL

,Q ILJXUD q UDSSUHVHQWDW®HOWX®BTLRIQKWE KH KQW
GHWWD VH]LRQH QWODGD]RID TXHO YZBWIRUXUO THLIIBWWR V
UHDOL]]D]LRQH GEW O H FPRHUNMH G WHIEMDHF B IHD G H HBQUDLG@SVRL D PV H
JDEELRQL H GHO PDWHULDOH DUILGRRIVWRO IR HCH PKRXO B {
LOQWHUYHQWL GL GMULAVDIIL L RQGR YMIHIMIRE L CSLHH O fIMMHLLF D F
EXRQ IXQJLRQDPHQWR GHOOH RSHUH GL FRQVROLGDPHQW
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‘'LVVHVWR DOONR JHRWRGE6GIRFR GL VRWWRVXRO

)LJ



)L J 'LVVHVWR DO NP )D O G I L B/lj IHO ADRPG®D QIL R @
D PRQWH GHOOD \WWWRGDG [F IU J S Q LIPAR W R HVEEEDUWADW. R

)LJ 'LVVHVWR DO NP 6L RVVRIQ YDOLGD U \BWDQRRF C
SURVVLPLW] GHO VRQGDJJLR 6 XESPDWRPHWRQW I LG HA QG
VFDWWDWD LO JHEEUDLR



yLJ 'LVVHVWR GDO NP DO NP WLFD 3®HJICLLP H W W HD
UHDOL]]DUH



)LJ 7TUDWWR IUD L GLVVHVWL GHDWYNMPPDWHLQ IN®H I1UD @
H PDWHULDOH FRESQHWWRHODWH PREFLQWR GL IUDQDUH

)LJ 7TUDWWRGDO NRGLVVHWWNP LDOHOBPRWPHWHWDPHQWH
QHL SHULRGL LQYHUQDOL )RWR GE8P QHHBSHWUDRKL SLRHWY
I UDQD D YDOWHRGILEDDPB8VSH OD VWUDGD

,O PXUR VDUj IRQGDWR OXQSEDL P /HLQWMWID W\DHI jGG L
GLUH]JLRQH ORQJLWXGLQDOH PHQWIIH VD GjLV SRM]GRQH]IC
TXLQFRQFH /R VSHVVRUH GHOOD PHQ@WROBPL @ H@W Y B ] DD
IRQGD]LRQH DYUj VSHVVRUH GL FP



)LJ 'LVVHVWR DO NP 6HILRREWIRQ L/ FRRNBR GLHIOMR |



)L J 'LVVHVWR DO NP 6H]LR QHQMRQGVYFRR O U R®HJ
3DUWLFRODUH LQ FRD VMIWSRQE HEXD GAHPHQVROD YHUWLFI
IRUL GUHQDQWL

&DOFROL JHRWHFQLFL

, FDOFROL JHRWH¥RBILXLW.RRDROVRAHINIFHH GL GIDOC RE-H (
,QIRUPDWLFD OLFHQQIHV$NBWD/-DO®Q 16 8XL.G/H G V LADjOGIHIP R
DL FDVL GHL PXUL GHL NP H

, FDOFROL VRQRRWWD ®&/H UDVMHI R DVWQGHRMYWID® # DAL F RNB B F0
WXWWD OB NESBWMWRERGD VIRIQRFREWYDWH 6 R @GWUMWLLIRDALLGQ
GDOOD VXSHUILFLH SLHIRPHWULFD WHX3S BM YV HDQRHQQWIH VoX €
GDOOD PHVVD LQ RSHUD GHO PDWGHQ IPXH & IG 0 WRWMWDHS B R
GHO WXER GUHQDXEWW RS RVIY S RORDMRDMEILRIQH LO WXER IRL
GL DGHJXDWR UHFDSLWR ILQDOHDALDI®PIDREBVEHG®IDO® UDE
WULQFHH GUHQDQWL D PRQWH GHGOG®PBEAVWQDDICRQ L6 BQ R YW
VWDWL OLPLWH XOOWLLE®LPH WIS HOUL HDERAWL PVRR RRPWDEHOOTL

, ULVXOWDWL GHL FDOFROL ULJX\DDJ GBIQRS DGILD @R QYIR @/
PHQVROD VXSHULRUH OH VROOHHMH.WH LYRHQLL QIF & B 05 5 MDA/
YHULILFKH JHRWHFQLFKH H VWUXYWWXWIDAKIH GHALUXIWONXG D



IRQGD]LRQH H GHOOD PHQVROD LQ HIHLY FRG®RERO IG R P
QHOOf$OOHJIDVRRVR @R \LLKMWHWQFIMBDIO B GHL FDOFROL
/H DJLRQL LQ WHWVRPERIQ BPRIQ Q IRIMLLLYIHF R RQR QULUS R U\
, YDORUL P DV VAP DG HROLH GVHRODOMH PRIQNV REGHID LRX IR WR Q |
WDEHOOD PHQWUH LQ WDEHOOD G HWOROQR VURLCBIRHURN. B [ L IR
IRQGD]LRQH

Tabella 14. Azioni in testa ai pgler le combinazioni agli stalimite ultimi. Nz: sforzo normale
(positivo: compressione); Mx: momento flettente (positivo: tende le fibre lato monte); Ty: sforzo
di taglio (positivo: da monte verso valle). In neretto sono evidenziati i valori massimi.

&RPELQD]LRQ 3DOL YDOOH 3DOL PRQW
1] N1 o[ NP 70 N1 1] N1 | o]\ NP
&
&
&

Tabella 15. Sollecitazioni alla base della mensolenaigro in elevazione per le combinazioni agli
stati limite ultimi. Nz: sforzo normale (positivcompressione); Mx: momento flettente (positivo:
tende le fibre lato monte); Ty: sforzo di tag(jpositivo: da monte versaalle). In neretto sono
evidenziati i valori massimi.

&RPELQD|LRQH 1] N1 P O[ N1IR P 7\ N1
&
&
&

Tabella 16. Sollecitazioni massime nella piastréoddazione per le combinani agli stati limite
ultimi. Mx: momento flettente (asse momento tnasle, tende le fibre longitudinali, positivo:
tende le fibre inferiori); My:momento flettente (asse mometdngitudinale, tende le fibre
trasversali, positivo: tende le fibre inferiori); Tsforzo di taglio (in direzione trasversale). Ty:
sforzo di taglio (indirezione longitudinale).

&RPELQD]LR@H 0\ 7[ N1 |P 7\ N1 P
GL FDULFR1P P N1P P
&

O9HULILFD GHL SDOL DG D]JLRQL YHUWLFDOL GL FRPSUL}
/D UHVLVWHQ]D GQLSERJIRYGR| IRQIHSHP VWDWD YDOXWD\

Calcolo della resistenza laterale limite R
, SDOL KDQQR GLDPHWUR 'PGH VDO UDXQUHQI® M DO @ DMMAL (
EDVH $* ,0 SHOR OLEHUR GHOODHOQWH IF QRQVO/D WR \F\WR D \GLHI



GHWHUPLQD]LRQH GHOOD UHVLVWMQML \GXDD\DL M XS BIW [L L
SUREDELOPHQWH LO ULVXOWDWR G3HO PDO RDIUGVX MM L R
VRQGDJJLR 6 LQ TKRQWWRFE&RDINWWHIELYDRQMD B\RIWEG H KEH W
SXz HVFOXGHUH WXWWDYLD O DHSU® \DHOQN D HG L.RD\WM UDH\OL B
DQFKH QHO WUDWWR GHO NP KHEHOXARQHRDOIR S3HLY S U |
SUHYHGHUH XQ DVSHLYRH IQEDMEFERLBQ L W L F D

/D UHVLVWHQ]D ODWHUDOH OLPLWH YDOH
S
4oL S& dgg@%%-epqg.GGh
HVVHQGR
Fo N3D OfDSHUVRRWHUUHQR
LO FRHIILFLHHO@WH GDLOMSBEEIWIBSDOL WULYHOOD
Jc N1 PLO SHVR LPPHUVR LQ DFTXD GHL WHUUHQ
Gc f OfDQJROR GLJOHR LD/OVCHIQ (PWIHQRD FFLD SDOR
6L KD TXLQGL
45L S U s:tairrCBs{E—Zss Uravi0UPSC tz

45L S U svayrE vttdA S U séar U {{tdu L ussyav GO
Calcolo della resistenza laterale caratteristicakR

,O YDORUH FDUDWWHULVWLFR GHOOD UHVLVWHQ]D OD
%LUSZB;?_VSZX{QS GO

(VVHQGIRO FRHIILFLHQWH GL FRUUHOD]|LRQWLBHIHGB®L YT
VROD YHUWLFDOHWIQ@OJDWRD ID PHRBERRSXKWHEBRLED]|ERQH G
OLPLWH

45 4b

Calcolo della resistenza alla punta limitg R

/D UHVLVWHQBXQWMPL &HLDIDXL ULVXOWD

4 L # koa

HVVHQGR

Lrayzw DYDUHD GHBOOD/BK@®RWB GHO SDOR
kyaOD UHVLVWH@QIPLX\WGH WDOD SXQWD

3+
[



SLVXOWD

Lod Vabs E 20
HVVHQ@GR ERHIILFLHQWH GL FDULFR OLAEW® GFH % FSWDHD]ID
1rLO UHODWLYR FRHIILFLHQWH GOQOH LDLQMWFHRUG HMNMWMH UHO

F QL IBl//égp L BtzLég—ép}L suaf{

F QL kyOF soMP Cxatx SN f
H

VeL gJeL s{UssLtr{ G2=

OD WHQVLRQH YHUWLFDOH HIILFDFH DOOD TXRWD GH(
6L KD TXLQGL
Lol Vs E 2Q N3D H TXLQGL
4 L #lgpd rayzw Oux{ta{Ltz{za{ GO

,O YDORUH FDUDWW]®UDR @®WDFRX G WODO®L Y HQMDN HQ

4y tz{zas .
— L — L syrwau GO
[, say

(VVHQAR FRHIILFLHQWB UWHFHRBUIQOMOLPIHR®WH ULFKLDPD)\

4540

,O YDORUH GL SURYBDWWHRLEEHODREK BARUVEER SDOR ULVX

45 ap 4oéE syrwawzx{as

4, L E — E — L stxuas EsxtwaulLtzzzav GO
.é .Jae sauw sasw
HVVHEGR H L FRHIILFLHQWL GL VLFXUHYHQ$D WDJQDOL

H ODWHUDOH ULVSHWWLYDPHQWH

,O SHVR SIRBOUISFOOR g SDUL D N1 PHQWUSDOR VRV
6z E N1

/ITYD]LRQH GL SURBHWWROWOHFSWDWR g TXLQGL

(c1] J:sJ- G + N1
(VVHQGR
J+ LO FRHIILFLHQSVMHUGBELD OHFX X E WY L\RQ Y RSIHHYR@LH

NE LO FRHIILFLHQWH GL VLFXUH]]DLSIDYIRDBHRWAOOH L



1 N1 LO PDVVLPRHFGU IFFRFP DYN VA B Q W HOWIW Q VR O
YHULILFD SHU L SDOIO G HQO®@ID DL ERPELR R]LROQH @WIDEHO

,O FRHIILFLHQWH GL VLFXUH]]D QHH Y HUWDWFDLO G KA. OMBR
SDOR SL VROOHFLWDWR ULVXOWD TXLQGL

4, tzzzayv .
L L satu
x tuwvay

(

/ID YHULILFD q VRGGLVIDWWD HVVHQGR ) !

&RQVLGHUDQGR O FBHIOLAFLARMD GHO®B QSWHDV \PIHRGQ D QG+
/IDEDUUH SHU P ILOH GL SDOL HV® L S2DUALDSHUP I LLGYDN SiK
ULVXOWD XQYHIILELHQ]D ( GHOODL®DPRULFARVOLBDWH [$HU
FRPSUHVVLRQH GHOOD SDOLILFDWD ULVXOWD

%3 (& P Q N1 PHQWUH H G
PHGLD ULVXOWD

HVVHQGR Q LO QXPHUR PLQtPR #10%D\0R G]#H COOMY/ 1L DOH
SDOL GL YDOOH H GL PRQWH ULV SHWINWLDYWYIRPHIQ VER AFEKLH) D H-
WDEHOOD ULVXOWDQR SDUL D N1 H N 1

5LVXOWD TXLQGL

. 1056 E:O; 55 trs{as E srxav .
X0 J n L vz n Lvruzvaw GO

(VVHQG@IR G OD YHULILFD q VRGGLVIDWWD

O9HULILFD GHL SDOL DG D]JLRQL YHUWLFDOL GL WUD]LF
/ID UHVLVWHQ]D GQLSERJIRYGR| LRHIHSO VWDWD YDOXWD\

Calcolo della resistenza laterale limite R

/ID UHVLVWHQ]D ODWHUDOH OLPL®W K XQOMR \SWHWWD HQ W
UHVLVWHR ]G LOPRWPHWBHY VLRQH

S
4oL S& d8s? E L-6P @ °h



" 7 S ~ L 4UA§
4.L S U S.lﬂ.r‘l’LﬂS{E—tSS UravUuupPsth Lz

4.L S U svayrE vttdall S Usar U {{tau L ussyav GO
Calcolo della resistenza laterale caratteristicexR

,O YDORUH FDUDWWHULVWLFR GHOOD UHVLVWHQ]D OD

uss
illL szx{as GO

49
4ga|L77

,O YDORUH GL SURJHWWR GHOODWUHVLRWHQJB M UQIR
TXLQGL

szx{&as
ga'T_ { Lswsta{ GO

HVVHRQWBR LO FRHIILFLHQWH GL VLFXWM]H) D O P\VD W DUIOH

/TDJLRQH GL SURJHWWR VX@ 1$DORN ISL & D/ARIO G HiOLONDD W.RD
FRPELQD]LRQ& GHRIFDWDERI OOD

7TUDVFXUDQGR WUQWILHLD]ISRHYR SHARBUNVR GRODBEDOMR L O
GL VLEXUH]]D QHL ULJXDUGL GHO/OQWDDYIHRQ HL &5 (B €D FIRA PR |

TXLQGL

4, swsta{
L L's

/ID YHULILFD q VRGGLVIDWWD HVVHQGR )

O9HULILFD GHL]BRPQL WHDVYHUVDOL

/D UHVLVWHQ]D GLJBOR J$MORRSGIKDI B/US|BIURUR]JRQW D O

4Dégé

4QééL J

(VVHQGR
5v w@D UHVLVWBHQRDFIUDWWHIM VWLFD
J LO FRHIILFLHQSMHUBELD @IHF ¥ H BH®] D Y\R UIDO/QY B W\HD/@Q M W



,O SDOR VDU HUGDUWRID BWRWBHW XGERQUPWWRSHUY VWD (
P / FRQ PP ,0 PRPHOQWRHRIRQED/MWNOGD VHD REQH BRU D
H FDOFHVWUX]]R &1HUWBRSGU FRSqJSDUL D N1P

&RQVLGHUDQGR XQ PHFFDQLVPR GL QVRDWALXDO O®H Y% LS
LQVWDOODWL QHOOH DUJLOOH JGLAEHNBRRQK LfVWHRWQL $*
N1 P SHU SDOL LPSHGLWL GL UXRWD WBH R (R @ GH/RRDGGIED @ B O\
SODVWLFD PLVXUDWD ULVSHWWR DOOI VHJVRQWIEIKX@WW®D
UHVLVWHQ]D WUDVYHUVDOH wGrFlooF D ONVWR O(R VGHGG R LIQJRB RP IS
/ P OfYDUPDWXUDGQHO WR DWAWRLUFLHQWH

/ID UHVLVWHDROMNM WD DV WUV OYWDLRFD 5
4906ri._oSV{“ta|£JZyyaz GO
[, ~ say

HVVHQGR LO FRHIILFLHQRMH GIR ¢ RIWLUHODRHYHNRV DF XQH
SURIRQGLWj PDJJLIRVHGHOOD SXRIWBWIHL PSDALL GL SHWVD. VW
WHUUHQL

413(}5"

,O YDORUH GL SURNMUBDMNWR SWHLORLEKNSKYWQRJIROIR) SDOR

4y.58 Z az
ooy ZYVE: xXywéat GO

J sau
/D PDVVLPD DJLRQH WUD§§ FSWDWDRLOM GL NIRIGFDMOW RG L HC
PRQWH H GL YDODH RQHCOGID FPRRFIRQ& FIU WDEHOOD
/ID YHULILFD GHL SDOL GHOOD SDOLILFDWD QHL ULJXDU
RUL]JJRQWDOL GHIFBWO Lg GHRGEAED. \SEOM WDV WDVE DR R OBJIEA RQF
56 wu N1ga wu N1 ) vic wu !

4<;éé]<-

&RQVLGHUDQGR OfHIILFLHQ]D GHOQB VSNGVNIVERQH GD
IDEDUUH SHU P ILOH GL SDOL HV® L SPOJALDSHUP I LLAGDWV Bl
ULVXOWD XQYHIILFLHQ]D ( GHOODL®DPLULFFRWODLBDWH HU
FRPSUHVVLRQH GHOOD SDOLILFDWD ULVXOWD

s ( &P Q N1LROOWUWHDN YD
PHGLD ULVXOWD
(c wc wR Q N1 /D YHULILFD ®R V&G lefdd D W W

) Bwu ¢ wu !



9HULILFD GHLVEDOH VY ISFUHH H WDJOLR

/D VLWXD]LRQH SLYWYDRQWDJSHRNBMPORQWHDQBADD FR
FDULFR & FIU WDEHOOD SHU OID FIDXMARD R OONPLRPP HQ W
FRUULVSRQGHQ]D GHO TXDOH g SURWHQWH XQR MIRQR \Q
WDJOLR GL 7 N 1

3HU SDOL UHDOLX]DRVE FRQ W DFFHBWU % & H

FP GLDPHWUR GHO SDOR

& FP FRSULIHUUR

$v I PP DUPDWXUD ORQJLWXGLQDOH

$v  VSLIUD®PH FP DUPDWXUD WUDVYHUVDOH
Oc N1 PRPHQWR IOHWWHQWH

1 N1 VIRU]JR GL WUD]JLRQH

7 N1 VIRU]JR GL WDJOLR

,O PRPHQWR IOHWWHQWH DOOR VWDWR OLPLWH XOWLF

/ID UHVLVWHQ]D GLOSRRSRWWBRWR G dvE FRQ J O R\WPIHR B @M US
GHOOYDUPDWXWOGRHWDNOIOLFD 9

/ID YHULILFD GHOOD VH]JLRQH g VRGGLVIDWWD

O9HULILFD GHOOD PHQVROD LQ HOHYD]LRQH
3HU OD PHQVROD LQ HOHYD]LRQH VL DKIDQWQWRH UL VWL
VROOHFLWD]JLRQH QHOOD FRPELQD DR K FIFUUFRVBEHO

Oirc N1P P PRPHQWRQGHWWMHIQWHHRXMWR PRQWH GF
lc N1 P VIRU]JR QRUPDOH GL FRPSUHVVLRQH

Ie N1 P VIRUJR GL WDJOLR

3HU PXUR UHDOLUBWR &RQ FBOFFLMDR % & VL

% FP ODUJKH]]®KBOOD NV HDRYPH UHVLVWHQWH

+ FP DOWH]]ID GHOOD VH]JLRQH UHVLVWHQWH
& FP FRSULIHUUR

$v | PP DUPDWXUD OR @ RIQWWXHG L @DODUHMO BXNIDOG IQ W H
$v I PP DUPDWXUD OR Q DLONDXAD WK DDDHEDXXDWBOH QW H
$v VSLOORP DUPDWXUD WYUDOQOHUW PEBWUR GL PXUR

1 N1 VIRU]JR QRUPDOH GL FRPSUHVVLRQH

7 N1 VIRU]JR GL WDJOLR



6L KD XQ PRPHQWR IOHWWHQWH XOWLPR 0X N1P

/ID UHVLVWHQ]D GLOSRRSRWWRBRWR G dvE FRQ J O R\WWIHR B @MR US
GHOOTDUPDWXUd PIHWDRDLFD 9

/ID YHULILFD GHOOD VH]LRQH q VRGGLVIDWWD

9HULILFD GHOOD SLDVWUD GL IRQGD]LRQH

/D SLDVWUD GL IRQGD]JLRQHP\WPDUjFPU®BWODFBQUKQLR Q
PRQWH YDP®H GHOOD GRUHWR®HIOOAHPH VSEMOD SLDVW L
UHDOL]]JDWDURR® BRDOFHNWFFLDLR % &

Verifica della sezione trasversale
,O PDVVLPR PRPHQWR IOHWWHQWHFWDIWU IYHRJ &I L FFD UQ HNOBCH
g SDUILeéD 0 N1P P PHQWUH LO PDVVIGPR VIRU]R GL WDJOL

% FP ODUJKH]]® KBOOD ¥ HDRYPH UHVLVWHQWH

+ FP DOWH]]D GHOOD VH]JLRQH UHVLVWHQWH

& FP FRSULIHUUR

$v I PP DUPDWXUD VX0WDUULEKRGH DRHDOUPRTXLYDOHQW
$v I PP DUPDWXUD UPDMNXNWRI KL RBUHD HTXLYDOHQW

$v V SIL O CPIP FP FP DUPDWOWH WUDYLYHGEAX B BHWHIR
WUDVYHUVDOH H ORQJLWXGLQDOH
6L KD XQ PRPHQWR IOHWWHQWH  XOWLRRPOR N1P P
/ID UHVLVWHQ]D GLOSRRSRWWRBRWR G dvE FRQ J O R\WIHR B @MR US
GHOOTDUPDWXUd RPIHWDONALFD 9
/ID YHULILFD GHOOD VH]LRQH q VRGGLVIDWWD

Verifica della sezine longitudinale

,O PDVVLPR PRPHQWR IOHWWHQWHRDUYHAR L& LFD QWE®M
q SDUILeD 0 N1P P PHQWUHNA P

% FP

+ FP

& FP FRSULIHUUR

$v I PP DUPDWXUD VXOMWNDULRGH DRHDDUPTXLYDOHQW



$v I PP DUPDWXUD U@DHWWXBDHL RRUBID HTXLYDOHQV
$v V SIL O CPIP FP FP DUPDWOWH WUDYLYHGEAX B BHWHIR
WUDVYHUVDOH H ORQJLWXGLQDOH
6L KD XQ PRPHQWR IOHWWHQWH  XOWLRRPOR N1P P
/ID UHVLVWHQ]D GLOSRRSRWWRBRWR G DvE FRQ J O R\WIHR D @MR US
GHOOTDUPDWXUd RIHWDONALFD 9
/ID YHULILFD GHOOD VH]LRQH q VRGGLVIDWWD

9HULILFKH GL VWDELOLWj] JHQHUDOH

/H YHULILFKH GL VWDELOLW,j JHQ BRD®IH WIRKR ¥ WDHAUH Vi
GHIRUPD]JLRQH LQ WHUPLQL GL VDIOGRIORQURMIRLBEDSR UW®GM
,O YDORUH PLQLPR GHO FRHIILFLHORQIGE]LRREXVWN DY LF S B
GL FDULFR & Y WDEHOOH H VRLSXWL PRPE LD FIRRIQH. K
/H YHULILFKH GU DM@/ FRMIRVY R BGBORWWRLBYPH GER YLLY W
LQ FRQGL]JLRQL VWD@ ERK}HGBRRIQDDVLWPLFKH SDUL

Tabella 17. Valori minimi dei coeffenti di sicurezza nei riguardiella stabilita globale. Metodo
di Bishop. In tutti i casi &€ present® sovraccarico accidentale q =20 kPa.

&RPELQDJLRQH 7LSR| FRAEQIQID]GR/QH VP B U RIHAKLFHIH Q W

PLQLPRg )
& (2 $ 0 5 QR
& *(2 $ 0 5 VL + 9
& (2 $ 0 5 VL + 9

(INTHWWL GHOOH WULQFHH GUHQDQWL

,O PRYLPHQWR IUDQRVR FKH LQWHGEW/ P KH SSHORLR_E
SHULRGR LQYHUQBOKLWRP®RHEQ O HWIRMHQ Y H 5 Bl HIFHLV$ W\R DG H
HOHYDWH SUHVVLRQL LQWHUVWLUYIRD GH O SBUILRAGED QUL J T IX>
FDPSDJQD FRPH DPSLDPHQWH GRFXPHRQAMMR ULW KU HG Hr
SHQGLR LQGHILQLWR PROWR DSSURSDLIRORVYHVWDEP OB Bl
GL VFLYRODPHQWR XELFDWD LQ F ®WUIRASHRIY G R Q HD GG HEODM]
JULJLH $* H OH DUJMNOSDHUDRPRVBUSH QARPRQR/ FRPMRWQIGB JJ
OfLQWHUIDFFLD $/S$URJRCEGAIFDWPBPRBSUIRPVODWUSLDQM GL F
ULVSHWWLYDPHQWH



6RWWR OH LSRWHVL VRSUD IRUPXIODWH SSIHFURQYEGHQD
VSRVWDPHQWL DYYHQXWL LQ SUHFR GHQUB V LWIWKI) POQDY W ¢
FRUULVSRQGHQWH D XQ FRHIILFLH®WHX BV \WR FOOHR DH X3
UHVLVWHQ]D D WDJOLR q P ROUNRRD\GHDRVEDEQDIP H W
DOOJLQWHUIDFFLD WHUUHQL $/ + WHUUHQL $*

'RSR OD UHDOL]]QRAHRH HD GOHOMIR WVUQLEAR. @ L @ WO W IDW N BIC
GL P OR VSHVVRUH GHOOH VWHWIVKDGXQ DEEODV®PRQ
SHOR OLEHUR GHOOD IDOGD GL ®HIDOFRXDIQ K LAHRUWH VGIR Q
FKH q DGHJXDW RX SSHHWU LFD B/ WH WAFIMMR OPPHQWR H SHU

.0

,Q FRUULVSRQGHQ]D GHO NP q S WRH/HIKDWSHD XJQV 8 L
VWUDGDOH H VL B \KWBQGEHF DOQDD WM EBWMUL FIU 1LJ

)LJ 'LVVHVWR DO NP 6L QORDW B HAH SY'DAUY IDESMHD K RHW L
PXUR GL VRVWHJQR \DWMJDO GHO S DERIRMARLIR@IHY &YMUIOMH R Q H



)LJ 'LVVHVWR DO NP 6L QOROW B HAH SYDAUY IDESMHD H RHAWL
PXUR GL VRVWHJQRWUYDDGBE OB IOBWRRIXBH \6W R LIS GHO OR

)LJ 'LVVHVWR DO NP 9LVWD GHO PXUR GL VRVWH.

,O GLVVHVWR LQ HVDPH g GRY XW RGHY WY UMHMRHRIW IR Q
SDUWH GL YDOOHLOWRUDE WV \§ R O B\IYPRRGEN H IOGHYHE WNAWSH)UHD Q. IE [
SHULRGL SDUWLFRODUPHQWH SLRYRVLWHG UHJ LPDYMRD D Q
VXSHUILFLDOL



E HYLGHQWH FKH DQFKH LQ TXHVWR KDX$R UODF LLDHIL |
FRQYRJOLDWH QHOOH FXQHWWH GRYWDRQR DHY QHU HQ BIG
QDWXUDOL /D UHJLPD]LRQH GHOOH |DFSKM @ 5 EXRQGDPL
LOQWHUYHQWL GL FRRVWROIOGDMHU@QRKBHEDB U OD ORUR

ORGHOOR JHRWHFQLFR GL VRWWRVXROR

,O PRGHOOR JHRWHFQLFR GL VRWWR®WROIRQq! UIDXSJTU H V
ULFRVWUXLWR VXOOD EDVH GHOGCHORWM/POLNYDIIL BQH\VIPIXLW

)LJ ‘'LVVHVWR DOONR JHRWRGE6GIRFR GL VRWWRVXRO

&LUFROD]JLRQH LGULFD H UHJLPH GHOOH SUHVVLRQL L

, WHUUHQL FRVWLWXHQWL LO SHQDBQRB DR IBHM WR GL F/R
PRQWH YHUVR YDOOH 1RQ VL GLVSRQYMERRIGD YW HX\OWID]
SRWXWR LQVW D ORPRVIMLSHY PIRHYR F B @ S 96 VRN BIUM R 6
&RPXQTXH FRQVLGHUDWD OD QD WX UD BLRROWHWY RW R HRW
FKH OH SUHVVLRQL LQWHUVWL]L®IOEHWVIRD G R OXCHE DIVOWDID U
FDPSDJQD DOPHQR QMR \SH WFIRRAGL LSUXKISADWR VX0OOD IL

L, QWHUYHQWL SUHYLVWL

,Q TXHVWD ]JRQD q SUHYLVWD OD QHRDD PIHMVRQB GQ KI@P
IRQGDWR VX SDOL GL JUDQGH GLDPHWUR
/D SODQLPHWULD VFKHPDWLFD GHOWHBWSNXI® GD U DWW

VXOOD ILIJXUD g UDSSUHVHQWDSNDHO BLWH LGRHQAHOWFK H P D 1



GHOOD PHVVD LQ RSHUD GHO PDWHW®BIOHR DHJO®RUMNH WMWRD]J
GHOOH DFTXH VXS8HIUALHALODICHH WE B/AKGWHDU | DFORP QLI G X DWW

)L J 'LVVHVWR DO NP 30 D QWRHIW H DBV I FKIH B BI\Y O D]

,O PXUR VDU IRRGDMR O/XQ3RDL P /YLQWHUDVVH WUD\

P PHQWUH OLQWBOBVWHUDp BQJLWHKEBMHGEMERWDOL VDU|
/IR VSHVVRUH GHOOD PHQVROD LQ HPHQYWULHR @©HD GH O VRXKWIR
DYUj VSHVVRUH GL FP



)LJ 'LVVHVWR DO NP 6H]LRE D VR @ LV FRIQVR GLHG DR
SDUHWH YHUWLERQQR GHECPDMBRVYWU IRUL GUHQDQWL

&DOFROL JHRWHFQLFL

, FDOFROL JHRWH¥RLFLWLRBDROVRARIMLIF HH GL GHOG RE=R (.
,QIRUPDWLFD OLFHQQWHVHBW D/ -D®QQ 16 8X.GrH G V LADOGHP R
DL FDVL GHL NP

, FDOFROL VR QRRWOW D &H UDVWHI R DVDGHROWWID® IF DAL F RNB B FII
WXWWD O NEOHWMWERGD VIRIQRFEWDWH 6 R GUMW\L]RDALLG
GDOOD VXSHUILFIS $H WM HOPMDWUL ABX RO'Y LD PXDIWH gFRRQ G|
PHVVD LQ RSHUD GHO PDWHULDOH GR GURAMADNSHHQRWGED O
WXER GUHQDQWH IR WIHURR HBWR XERIGH W.ODWXLE RR IRAJD W F
DGHJXDWR UHFDS LEMR HLE PO H LI HPMPYRQ H GICO B WEBX B O

FRQR VWDWH HVDPLQDWH FRPELQ@DFALIRDH XSQWIDRLL AR
OLPLWH GL HVHSRUMBWRRIPG!I WDEHOOD

, ULVXOWDWL GHL FDOFROL ULJXWDDJ GBQ R DOLD]QR YR @/
PHQVROD VXSHUILRRQL QHO/RMDSHBYWDD GL IRQGD]LRQH C
ULVXOWDWL GHL WD GCFRMA TSR QRUMDBR BYER VI YWHXVL]]DWL
GHL FDOFROL

/H DJLRQL LQ WH\FRPERIQ SP®IQ Q RMMLYIH R RQR QULUER U\

, YDORUL P DV VALY DG HROLH GVHRODOMH PRIQN REGHID LRX IR WR Q |



WDEHOOD PHQWUH LQ WDEHOOD G HWOROQHR VURLCBIRHUFN. B [ L IR
IRQGD]LRQH

Tabella 18. Azioni in testa ai pgler le combinazioni agli stalimite ultimi. Nz: sforzo normale
(positivo: compressione); Mx: momento flettente (positivo: tende le fibre lato monte); Ty: sforzo
di taglio (positivo: da monte verso valle). In neretto sono evidenziati i valori massimi.

&RPELQD]LRQ 3DOL YDOOH 3DOL PRQW
1] N1 o[ NP 70 N1 1] N1 | o\ NP
&
&
&

Tabella 19. Sollecitazioni alla base della mensolenagro in elevazione per le combinazioni agli
stati limite ultimi. Nz: sforzo normale (positivcompressione); Mx: momento flettente (positivo:
tende le fibre lato monte); Ty: sforzo di tag(jpositivo: da monte versaalle). In neretto sono
evidenziati i valori massimi.

&RPELQD|LRQH 1] N1 P O[ N1IR P 7\ N1
&
&
&

Tabella 20. Sollecitazioni massime nella piastréoddazione per le combinani agli stati limite
ultimi. Mx: momento flettente (asse momento tnasle, tende le fibre longitudinali, positivo:
tende le fibre inferiori); My:momento flettente (asse mometdngitudinale, tende le fibre
trasversali, positivo: tende le fibre inferiori); Tsforzo di taglio (in direzione trasversale). Ty:
sforzo di taglio (indirezione longitudinale).

&RPELQD]LR@H 0\ 7[ N1 P 7\ N|1 P
GL FDULFR1P P N1P P
&

9HULILFD GHL SDOL DG D]JLRQL YHUWLFDOL GL FRPSUL}
/D UHVLVWHQ]D GQLSERJIRYGR| IRQIHSHP VWDWD YDOXWD\

Calcolo della resistenza laterale limite R

, SDOL KDQQR GLDPHWUR " GL P OXQJXHHQ|®H/ D WPJ L ®OGi

P / QHOOH DUNHLEOOHDOWHUD (HDWH IHUGLOEDVH $*
GHOOD IDOGD q WRDQ@MR.GRQWIHGHRQW® WHVWD GHL SD

/D UHVLVWHQ]D ODWHUDOH OLPLWH YDOH
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HVVHQGR
Fe N3D OfDGHWHRQHGRA@HO WUDWWR /
Fe N3D OfDGHWHRQHSGRMHO WUDWWR /
F6 N3D OfDGHWHRQHGRARHO WUDWWR /
LO FRHIILFL HO@WHH GDOHS SEIWISDOL WULY
Jc N1 PLO SHVR LPPHULR/HQUHJIXDB KM WUDWWR |
Jc N1 PLO SHVR LPPHUL R/ HQUHJIXDB KM WUDWWR |
Jc N1 PLO SHVR LPPHULR/HQUHJIXDB KM WUDWWR |
Gc f OYDQJROR GLJOHR LD/VOMCHIQ (DWIH WMIDFFLD SDOR
Gc f OYDQJROR GLJOHR LD/OMCHIQ (DWIH WMIDFFLD SDOR
Gc f OTDQJROR GLIOHR LD/G\CHIQ PWIH WIDFFLD SDOR °
6L KD TXLQGL
45LS O sawBtEtwOtawE S staWw rav 00PE sul t 0
taw Urav U4E§:stry0 rav OPteEwsw U t E sr U;tBwtaw U rav U

Pc4tE—Zss OravaRGEECZL

45L S U BUriE xtaw E Uy wav E srat Ewaz E ss{&®k Bdksdz Uyz{a{
Ltvzra{ GO

Calcolo della resistenza laterale caratteristicakR

,O YDORUH FDUDWWHULVWLFR GHOOD UHVLVWHQ]D OD

4e  tvzra{

4Oa|97|— yLSVW{aV GO
7

(VWVHQGIRO FRHIILFLHQWH GL FRUUHOD]LRQWHLBEIHGHEW®L YS

VROD YHUWLFDOHWIQ®WLO JDWR ID PHRERRGSKWHBPRBLED]ERQH G
OLPLWH



Calcolo della resistenza alla punta limitg R

/D UHVLVWHQBX QWMBL @/HLDIIDAD. ULV XOWD

L # lkua

(VVHQGR

Lrayzw DJDUHD GHBOOD/BKXQRWBH GHO SDOR
kpaOD UHVLVWHQ]D XQLWDULD DOOD SXQWD

D
an

3+
[

5LVXOWD
Leod Vabs E 20

HVVHQGR ERHIILFLHQWH GL FDULFR OLREW® GFH th F5DHD]ID ¢
1rLO UHODWLYR FRHIILFLHQWH GQH RDQMFHRUG HPMMWIH UHO

FQL |Bl4é'§p L Btzi—ég—;./prL svat

F QL kyOF so B G/razu

H

VeL 5JCE gJCE 2JeL L tUsrEtawUsrEstaw Uss L sztaw G2
OD WHQVLRQH YHWDWDWLTEXR®PD &HODFDFH YOUMEDG/E HHO /S O |

OXQJKH]]H GHL WODWWL QHILS WGRW B YWSHWNBYHD BHQW
6L KD TXLQGL

Leod VaDs E 20 N3D H TXLQGL
45 L # kol rayzw Uuuuxav L txs{as GO

,O YDORUH FDUDWW|DUDY®DFRXQWDO®LY HQYMVDNHQ

45 tXS{aS .
— L Lswvrax GO
/5 y

(VVHQQAR FRHIILFLHQWB WHFHARBUHWOMOTPIHRYH ULFKLDPD\

4550

,O YDORUH GL SURYBWWHRLEEHOWDREEK BARUVER SDOR ULVX

45 . 4s 4 SWVIFrAXSVW{AYV
4, L—22F 08P E {WL SSVSatE stx{ L tvsrat GO

,6 ..;e sauw sas

HVVHBGR H/ L FRHIILFLHQWL GL VLFXUHYHQ$D WQDOL
H ODWHUDOH ULVSHWWLYDPHQWH




,O SHVR SIRBUOUIFOOR g SDUL D N1 PHQWUSDOR VRV
6z E N1

/TD]LRQH GL SURBHWWROOHFSWDWR g TXLQGL

(1) J:sJ GE + N1

(VVHQGR

J- LO FRHIILFLHQS/HUBELD O HF XX E J@WL L\R Q ¥ FSUHHPRD@LH
NE LO FRHIILFLHQWH GL VLFXUH]]|DLSIDYIRDEOHRWAOOH L
1; N1 LO PDVVLPRHFGU IFRRFP DV N VRO B Q W HDVIW D VEHH O

YHULILFD SHU L SDOIO B HQOI@ID DL ERPELR R]LROQH @IDEHO
,O FRHIILFLHQWH GL VLFXUH]]D QHH Y HUWDIWFRDLO G H3A.OMBR
SDOR SL VROOHFLWDWR ULVXOWD TXLQGL

4, tvsrat <4s
N trw{él’ y

(

/ID YHULILFD q VRGGLVIDWWD HVVHQGR ) !

&RQVLGHUDQGR O FBHIOLALARMD GHO®B QS WHDV \PIHRGQ D QG+
/IDEDUUH SHU P ILOH GL SDOL HV® L S2DUALDSHUP I LLGYDN SiK
ULVXOWD XQYHIILELHQ]D ( GHOODL®DPRULFARVOLBDWH [$HU
FRPSUHVVLRQH GHOOD SDOLILFDWD ULVXOWD

%1 (6 P Q N1 PH®MWUWMLH DI ]
ULVXOWD

HVVHQGR Q LO QXPHUR PLQtPR #10%D\0R G]#H COOMY/ L DOH
SDOL GL YDOOH H GL PRQWH ULV SHWINWDWIRPHIQ VFE IR FFKLH) D H-

WDEHOOD ULVXOWDQR SDUL D N1 H N1
5LVXOWD TXLQGL
:0i:6 E 1053 syw{ E trau
o L J'et BRI, 4 f Lstuv{au GO

(VVHQGIR & OD YHULILFD g VRGGLVIDWWD



O9HULILFD GHL SDOL DG D]JLRQL YHUWLFDOL GL WUD]LF
/ID UHVLVWHQ]D GQLSERJIRYGR| LRHIHSHP VWDWD YDOXWD\

Calcolo della resistenza laterale limite R
/ID UHVLVWHQ]D ODWHUDOH OLPLWE XQOMR \SWHWVWG H-GQ W
UHVLVWHR |G LOPRWPHWBHOVLRQH
4. L tvzra{ GO

Calcolo della resistenza latdecaratteristica a trazioneR

,O YDORUH FDUDWWHULVWLFR GHOOD UHVLVWHQ]D OD

tvzra{ .
"yL svw{av GO

[
(VWVHQGIRO FRHIILFLHQWH GL FRUUHOD]LIRQWL BIH @B WL YS
VROD YHUWLFDOHWIQGWLI JDWR D PH@MREX WHBPLED]SRQH G
OLPLWH
,O YDORUH GL SURJHWWR GHOODWUMHVLRWHQJ B CSNUQIR
TXLQGL

49
4osh— L
7

4 L4‘;"31 SVW{?_VSS aw GO
s« L—=—L—— X w
J satw y

®eac

HVVHQWGR LO FRHIILFLHQWH GL VLFXWM]H) D O PVD W DUIOH

/fDJLRQH GL SURJHWWR VXQG ISDORI1SLSDVROGHGEDWDMW R
FRPELQD]LRQ& GHIEFEDWDERIOOD

/ID YHULILFD SHU IRU]J]H GL WUD]JLRQHRGBOWD®RIWRMR SDC

9HULILFD GHD]BRQL WHODVYHUVDOL

/ID UHVLVWHQ]D GLIBORJSMORRSEGHO B/ BIURUR]]RQWDO

4paca
ca
deaal—F

J
(VVHQGR

S5\ wQD UHVLVWBIOQHRDFYUDWYYWHIMVWLFD
N LO FRHIILFLHQSDHU GLLD @ IHF ¥ H BHOQ] D YW UIDO/QY B W\HD/Q M W



,O SDOR VDUj] BIUBD®/®ID GWR\BHW KX ERQU PR \WMRSHH VWD C
P / FRQ PP ,0 PRPHOWPRPRIRSEDMOFD VHR RBQH B8RU D
H FDOFHVWUX]]R & IHUWRSEU FRS4SDUL D N1P

&RQVLGHUDQGR XQ PHFFDQLVPR GL QVRDVOAXD O O®H % S
LQVWDOODWL QHGRW BV L\CHPS OWIREXMLE D WLBXYHQID $/
GLcF N3DMH f H IRQ N1 P SHU SDOL LPSHGLWL GL UXRWDU
GHOOD SURIRQGLWj] GHOOD VHFR WGWDRFBHO® QD HAH) LRV B/L B
| P 5LVXOWD XQ YDORUH GHO QRIDEHW.OWHQIB-MWRIBD IR L
(VWVHQGR | PLQR WH BUPDWXUD @HGUWUPWWR/XIILFLHQW

/D UHVLVWHDOH WD D D WM. YWD FD 5

%oowﬁsvsév

4y sl — L xysav GO
pc¢a [7 say y

HVVHQGR LO FRHIILFLHQR\H GIR @ RULUH 0 DR HQHWURY DF XQ H
SURIRQGLW]| PDJJLRVUHCHOOD SXRNKBWEHL PIDGLL GL SIHMVL VW
WHUUHQL

,O YDORUH GL S U RMUBDWWYRI $WLORDENXMWQJROR) SDOR

4p.5 Xysav
4.as) — L 2" wsxaw GO
caak J sau

/D PDVVLPD D]LRQH WUD¥q FSIDWROM GL SNIRISDMW RG [ HC
PRQWH H GL YDODH RQHOGID FPRRAEFIRQ& FIU WDEHOOD

/ID YHULILFD GHL SDOL GHOOD SDOLILFDWD QHL ULJXDU
RUL]JRQWDOL G H.IF BW O Lq R \SEOM WDV WDV E Q GRI ©® R R Q

56 wu N1d wu N1 ) viie wu !

&RQVLGHUDQGR O FHIOLFLARQDWMD GHO®B QS WDV WIHREQ. B QGNLF
I DEDUUH FIU SUHFHGHQWH SXQWR SDOLSSHUPILODO$HHG LI
D P LQWHUDVVH PLQLPR ULVXOWD SQUHIDLFLHBHD W GOV
SHU IRUJH WUDVYHUVDOL GHOOD SDOLILFDWD ULVXOWD

S5 wul( oewk Q N1 H OTBD]J&ERGH RVWI
q
(6 wic wR Q N1 /ADFBHUYRGGLVIBWW D kYN HQG
5% wu ¢ wu !



9HULILFD GHLVBDOMHV ISRUHY H WDJOLR

/D VLWXD]LRQH SLYWYDRQWDJSHRVNGMPORQWHDQBADD FR
FDULFR & FIU WDEHOOD SHU OD AXOPRIOROO MRIPH QY
FRUULVSRQGHQ]D GHO TXDOH g SUHRHQOWH XRR W IRQRRVQ
WDJOLR GL 7 N 1

3HU SDOL UHDOLX]DRVE FRQ W DFFHBWU % & H

' FP GLDPHWUR GHO SDOR

& FP FRSULIHUUR

$v | PP DUPDWXUD ORQJLWXGLQDOH

$v VSLUD®H® FP DUPDWXUD WUDVYHUVDOH

Oc N1 PRPHQWR IOHWWHQWH

1 N1 VIRUJR GL WUD]JLRQH

7 N1 VIRU]JR GL WDJOLR

,O PRPHQWR IOHWWHQWH DOOR VWDWR OLPLWH XOWLF

/D UHVLVWHQ]D GLO%RRS R WWRWR G BVE FERQ J O R\PIH P D GWR U
GHOOYDUPDWXWDGRHWDNIOLFD 9

/D YHULILED GHOOD VH]LRQH g VRGGLVIDWWD

9HULILFD GHOOD PHQVROD LQ HOHYD]LRQH

3HU OD PHQVROD LQ HOHYD]LRQH VL DKDOWWRH WL VW L.
VROOHFLWD]LRQH QHOOD FRPELQDDRROHK K FIFUUFRVBEHO

01 N1P P PRPHQWR QGHWOMHIQ®WHHRKMWRR PRQWH GF
1le N1 P VIRUJR QRUPDOH GL FRPSUHVVLRQH

76 N1 P VIRUJR GL WDJOLR

3HU PXUR UHDOLJUBWR &RQ FBOFHALMEDR % & VL

% FP ODUJKH]]G BOOD N HEDRROH UHVLVWHQWH

+ FP DOWH]]D GHOOD VH]LRQH UHVLVWHQWH
& FP FRSULIHUUR

$v I PP DUPDWXUD OR ® RIQWWKH L @DUHMHO BRNIDO G IQ W Ul
$v I PP DUPDWXUD OR §Q DLONAD WDDDHSEDXDWVWBIOH Q W H
$v VSLOORP DUPDWXUD WOYDQOOHUWPEBWUR GL PXUR

1 N1 VIRU]JR QRUPDOH GL FRPSUHVVLRQH

7 N1 VIRU]JR GL WDJOLR

6L KD XQ PRPHQWR IOHWWHQWH XOWLPR 0X N1P



/ID UHVLVWHQ]D GLOSRRSRWWBRWR G dvE FRQ J O R\WPIHR B @M US
GHOOTDUPDWXUd PIHWDRDLFD 9
/ID YHULILFD GHOOD VH]JLRQH g VRGGLVIDWWD

9HULILFD GHOOD SLDVWUD GL IRQGD]JLRQH

/ID SLDVWUD GL IRQGD]LRQHP\WPDU|FPURBWODFREQUXOQLIRQ
PRQWH YDPPOH HKH FRUULV$PDQGHIROODOPHQWHD URIOHYV WHNV |
GLUH]JLRQH ORQJUWXPLQPD AP H/IY SLMYIWUD VDUj UHDOL]]C

H DFFLDLR % &

Verifica della sezione trasversale
,O PDVVLPR PRPHQWR IOHWWHQWHFWDIWU IYHRJ &I L FFD UQ HNOBCH
g SDUILeéD 0 N1P P PHQWUH LO PDVVIGPR VIRU]R GL WDJOL

% FP ODUJKH]]® KBOOD ¥ HDRYPH UHVLVWHQWH

+ FP DOWH]]D GHOOD VH]JLRQH UHVLVWHQWH

& FP FRSULIHUUR

$v I PP DUPDWXUD VX0WDUULEKRGH DRHDOUPRTXLYDOHQW
$v I PP DUPDWXUD URPDMNXNWRDIKBGL BUHD HTXLYDOHQW

$v VSILO®IP FP FP DUPDWOWH WUDYLYHGEXE BHWHIR
WUDVYHUVDOH H ORQJLWXGLQDOH
6L KD XQ PRPHQWR IOHWWHQWHXOWDNRR ®X N1P P |
/ID UHVLVWHQ]D GLOSRRSRWWBRWR G DvE FRLQ J O R\WIH R @MR US
GHOOTDUPDWXUd RIHWDONALFD 9
/ID YHULILFD GHOOD VH]LRQH q VRGGLVIDWWD

Verifica della sezine longitudinale
,O PDVVLPR PRPHQWR IOHWWHQWH VEDVWHIUER.F& QHG
Orc N1P P PHQWUHNA P

% FP

+ FP

& FP FRSULIHUUR

$v I PP DUPDWXUD VOMNUUIRGH DRHDOJPATXLYDOHQW



$v I PP DUPDWXUD UPDMNXNWRIKGL RBUHD HTXLYDOHQW

$v V SIL O CPIP FP FP DUPDWOWH WUDYLYHGEAX B BHWHIR
WUDVYHUVDOH H ORQJLWXGLQDOH
6L KD XQ PRPHQWR IOHWWHQWHXOWDNRR ®X N1P P |
/ID UHVLVWHQ]D GLOSRRSRWWRBRWR G dvE FRQ J O R\WWIHR B QMR US
GHOOTDUPDWXUd RIHWDONALFD 9
/ID YHULILFD GHOOD VH]JLRQH q VRGGLVIDWWD

9HULILFKH GL VWDELOLWj JHQHUDOH

/H YHULILFKH GL VWDELOLW,j JHQ BRD®IH WIRKR ¥ WDHAUH Vi
GHIRUPD]JLRQH LQ WHUPLQL GL VDIDGRIORQVURHIRLBEDSR UW®GM
,O YDORUH PLQLPR GHO FRHIILFLHORQ®IGE]LRREXVWN DY LF S B
GL FDULFR & Y WDEHOOH H VRLSXWL PRPE LD FIRRQH. K
/H YHULILFKH GU DM@/ FRMIRVY R BGBORWWRLBYPH GER YLLY W
LQ FRQGL]JLRQL VWD@ ERK}GBRRIQDDVLWPLFKH SDUL

Tabella 21. Valori minimi dei coeffenti di sicurezza nei riguardiella stabilita globale. Metodo
di Bishop. In tutti i casi € presenti® sovraccarico accidentale q =20 kPa.

&RPELQDJLRQH 7LSR| FRAEQIQID]GR/QH VP B UK RIHAKLLFHIH Q W
PLQLPRg )
& *(2 $ 0 5 QR
& *(2 $ 0 5 VL + 9
& *(2 $ 0 5 VL + 8
.0
,Q FRUULVSRQGHQ]D GHO NP g SYRHOJHHQ BIHU W® Gt

VWUDGDOH H VD WDOWBBGGHIDQFKIKUH  H

,O GLVVHVWR LQ HVDPH g OHJDW RGH VY WHIQJ UR.HQMVOHO [
VWUDGD QHOOD ]JRQD LQ RJJHWWIROLDGRBMXMOHDDWH SUR
SLRYRVH H LQ SDUWH DQFKH D OO P DQRRQWXGIH 6 DHHQ BVFHT Xiid
$QFKH LQ TXHVWR FDVR OD UHJLP DXHROMH G HR QORI EDRFDRBIH
GRYUDQQR HVVHUH D®H KD \B DYPHOQOWBHRQYPDWRWV\DLO G L 4XFHR/ W



UHJLPD]JLRQH GHOOH DFTXH g GL IRQGD RHQYWPIOMDLR SRD
LOQWHUYHQWL GWRFRKH/ RO LWHDRHQ]HUDQQR

E GD VHIJQDODUH D YDOOH GHOODRVR@®DVGLY VIH ¥V T
SUHVHQWH LO SR@NVGMHHM®MR I R WWRMERY DIEEIX BDLQ VHWXD]LRQ!
UDSSUHVHQWDUH FDXVD GL HURVULR®B GHO MDU B RDAURS B\ D

)LJ 'LVVHVWR DO NP 6L MRODMDVEID B YWUDGB QR W
6 &LSLUHOOR

yLJ 'LVVHVWR DO NP 6L QRWDVBOOH B WWDG B OHR MW
YDOOH GL SDUWBOGH ® 0 IWVIREEH BIRU DG R Q H



&DUDWWHUL]]D]JLRQH VLVPLFD GHO VLWR

6L ID ULIHULPHQWR DOOH 1XRYH 1RUP& 7THFQOFWH BWW R
HQWUR LO TXDOH oRBRRPWWHY G LODWRER FXSHD GW IBHRQHD HR C
3HU OD FDUDWWHL IG|HD] WVMROWHR WLLVIF R/GIR XAFRWILGHD R W H (Dl
9LWD QRPLQDWH GBIQO@QYRSHUD
&ODVVH GYXVR ,,, GRHIILFLHQWH GYfXVR
SHULRGR GL ULIHULPHQWRANSBW OTDJLRQH VIDQ®LF

3HU OR VWDWR OLPLWH GL GDQQR VIWMDPANR ®OH P LVOHVG A
YDOJRQR L VHIXKHS@QWD ¥FDWBU IVIG\HPLF L

ag P \ay/g
T

F

HVVHQGR

ag OTDFFHOHUD]LRQH RUL]]JRQWDOH PDVVLPD DWWHVD
g OYTDEFFHOHUD]LRQH GL JUDYLWj

T¢ LO SHULRGR FRUULR SSRHDGW Q IV\W \DRD fiY. @B B DIRW FHRWW U F
RUL]JRQWDOH

F LO YDORUH PDV VI PP SOIA LIDM WRQEH TEFHFOHIRH ¥ B HVR\G H RR L

3HU OR VWDWR OLPLWH GL VDO Y\LPFD Us 2 D TEHDLO D/ IY KV
L VHIXHQWL YDORUL GHL SDUDPHWUL VLVPLFL

ag P \ag/g

T

F

1RQ DYHQGR D GLY¥S®R\O LAROQUD &/DWHAILLL W Bl | RKGIL VALV )P W HE
SRVVRQR FODVVLILFDCUH FRPH WHUUHQL GL WLSR

,O FRHIILFLHQWH GL DFFHOHUD]LRQH RUL]JIRQWDOH PI
HVSUHVVLRQH

amalg S DJ SSr adg GDOYD RWIVQH QH
Amax [ PV
HVVHQGR

6 SHU LQFOLQD]LRQH GoHD® SGIQGEBLFOQH VWUDWLJIUD



QL sayF ra%]q_ say FraxUtavzUrasvz L savz

(VVHQGR 6V FDOGBRODWWRLPLVD\R{FPH SHUWDQWR 6
,O FRHIILFLHQWH VLVPLFR RBUHLG CRDQOBMIDOIHWEXH Q &I0 FDOFRO
G LD E%éL rayvz Orawut O ratxx L rass

HVVHQER FRHIILFLHQWL GL ULGX]LRQHGHHB O PDHIRIHMWY IGVHF
H GDOOD FDSDFLWjUHHVORNRW BBB QGNLVKHEQ]D SHUGLWD GL

&RVWLWX]LRQH GHRULRMDW B WXYRHDURL ¥\ LIFDR &/ H IF @ IDFLD P H

, WHUUHQL URWFFRRIWUDRWL VRQR EDYORDOWR YHUVR LO

Materiale di riporto(rilevato stradale) R
&RQVLGHUDWD OD JUDQXORPHWULDXHHVOWLFRWWUWQLL RC
WHQVLRQDOH H GL DGGHQVDPHQWR WRQR/IGBRRAFRNQR PR
VHIXHQWL SWRAHQAFDDOWWMHULVWLFL
S3HVR GHOQROXPH BYFNXAWWR
SHVR GHO O MPHL WD 8 XK ¥R G INDFF PXD
&RHVLRQH LCQWHUFHWWD F
$QJROR GL UHVLWWHQJD D WDJOLR

Parte alterata delle argille grigie della formazione di base AGA

1HOOD SDUWH SLe VXSHUILFLDOH @WIBO®MDOI®RH OJ]LIRMH (
ULVFRQWUDWD OD SDUWH DOWHUDWD $*3%

6X TXHVWL WHUUHQL VRQR VWDWHFRQNROMEH WHR GH IGQ
GHOOH SURYH WRPOWR VXO®OWHMRHE R U D



©, N3D

)LIXUD .P S5LNW>SQUWR P W IG G MWDADURI QG HWWHDRSLRQ

, SDUDPHWUL JHRWWERLLBUXGHQWWEDU VRQR L VHIXHQ

d N1 P
ht N1 P
Fc N3D
Mc f

Argille grigie della formazione di base AG
/D IRUPD]LRQH GL EDVH q FRVWLWRMWND GDOOH DUJLOC
1RQ DYHQGR D GLVSRVL|LRQH GDWIGRFSHULVFVNMKQWDW®WL
WHUUHQL GL FRVWLWX]LRQH VLPLOMHR QDG GHHW DRYIHH W UR G M
VHIXHQWL YDOR GIHE GsWDDW WHW UVWHRWHFQLFL

d N1 P
ht N1 P
Fc N3D
Mc f

ORGHOOR JHRWHFQLFR GL VRWWRVXROR

,O PRGHOOR JHRWHFQLFR GL VRWWR®WROIRQq! UIDXSJIIU H Vv
ULFRVWUXLWR VXOOD EDVH GHO @GH &R VARHQUGYIDJ|LIR @ L HY H/AX
IRQD

&LUFROD]JLRQH LGULFD H UHJLPH GHOOH SUHVVLRQL L

, WHUUHQL FRVWLWXHQWL LO SHQGQR DR IGHM WIR G R/R
PRQWH YHUVR YDOOH



1RQ VL GLVSRQJRQR GDWL VXOODOROTQHDYKHQGR S &M
SHU PRWLYL GL FRVWL QHO SLH]JRPHWUR 6

&RPXQTXH FRQVLGHUDWD OD QD WX UID BLRROWHWY RW R HRW
FKH OH SUHVVLRQL LQWHUVWL]L®IOEHWVIRD G R OXCHE DIVOWDID U
FDPSDJQD DOPHQR QMR \SH IFAIRAGL LSUXKIFDWR VXOOD IL

)LJ ‘'LVVHVWR DOONR JHRWRGE6GIRFR GL VRWWRVXRO

,(QWHUYHQWL SUHYLVWL

,Q TXHVWD ]J]RQD VL UHDOL]]JHUj] XQD $IPUDWLD GL SDOL
/ID SODQLPHWULD VFKHPDWLFD GHOWEBEWISNXI@ @D [UHDW
VXOOD ILIJXUD g UDSSUHVHQWDWD OD VH]JLRQH VFKHPDYV



)LJ 'LVVHVWR DORMNPNVULD VRXIH@PMW UFTH QW LOGDLUHDOL

, SDOL GHOOD SDUDWLUD DPEDYRBDRLDP OWQRKE P H D

GL P ,Q TXHVWRUPR®R RO Q RILXH SH @ M HBQ WFIR Q WIL Q X |
, SDOL VDUDQQRVPR®D KID ARUICR MR @ BHPRIQWR B UPOW
/D OXQJKH]]D FRPSOBWLIDY DL&XOWD FXLQGL



)LJ 'LVVHVWR DO NP 6H]LRM WR QG VHFRRHPLDRGHGOI

&DOFROL JHRWHFQLFL

, FDOFROL JHRWHFQLFL VRQR VWD38E& HVHJXLGWHO GRE=
,QIRUPDWLFD OLFHQQWHVS$\B® WD -D®Q 68QXIH GV LADOGHP R

, FDOFROL VRQRRWQW D &/H UDVHI K DYQGHRWUIDG i DALL F RNB B FI
WXWWD O W3OS HWMWRERGD VIRIQRFEWDWH 6 R @EUMWL]RMDALLG
GDOOD VXSHUILFLH SLHJRPHWULFD UDSSUHVHQWDWD VXO
TXHVWR FDVR OD UHJLPD]LRQH G H OMGWIDFOTHK H. PVSXRSUHWI DIGH [
IXQIJLRQDPHQWR H QW H3XYU-DQWMDL GGHIJPRQVROLGDPHQWR

/R VFKHPD GL FDWRRIOR | 46XITR S RMB U BWQ ] L F® P HIQWY i Q
D YDOOH XQR VFDO]DPHQWR |LQRHDIUD LTHX RIBOROHEHDIDH LOGUA
ULVFRQWUDWD FRO VRQGDJJLR 6 XHXOIG R/ DF X.ISQRWRI VUL §F
178& ORGHOOR JHRPHWULFR SRVWIIHUIIP RQFRILBK
GHO WHUUHQR D PERBHUD LY D QMAHSHERY H QG\DH WHTX¥H V W R
GHOOJRSHUD GL VRVWHJQR q SUHPHQWHDXGLLASRUW D Q W |

, SDOL GHOOD SDUDWLD DYUD @G} CO@IKHDPD| GIL P PO
FROOHJDPHQWR GHL SDOL VDUj ODUJR PHVDUj DOWR

FRUGROR VDUj TXLQGL GL P



, ULVXOWDWL GHL FDOFROL JHRWHFQLFL VRQR ULSRU
HVDPLQDWH]VRWR §HQOWEWIDEHOOD

)LJ ‘'LVVHVWR DO WMPGL FDGHKGIR®R GHOOD SDUDWL

Tabella 22. Combinazioni di cariadilizzate per il calcolo delle patie di pali digrande diametro
(A e B). Legenda: SLER= stato limite di esei@wicombinazione rara; SLEF= stato limite di
esercizio combinazione frequte; SLEQ = stato limite diesercizio combinazione quasi
permanente.

&RPELQD|]LRQH 7LSR3UAHNVEH@ID]GRQWHRY HDIF© PL|IGARV LV P
T N3D
& $ 0 QR QR
& $ 0 VL QR
& $ O QR QR
& $ 0 VL QR
& $ 0 VL VL
& 6/(5 VL QR
& 6/() VL QR
& 6/(4 VL QR
& 6/(4 VL il

,O PDVVLPR PRPHQWR IOHWWHQWHROAUYHRLIL% DOQ M D\DF
YDOH N1P P RVVISDOR HMWHQGRPRPOTDOQWBUWIMIRQGLYV
PLVXUDWD D SDUWOCDHSOCODDWDDWH WM GHH OH ILEUH ODWR



,O PDVVLPR VIRUJR GL WDJOLR VL YHULILFD VHPSUH
VLVPLFD YDOH N1 P RVVLD GN1 SDPRLVXQOW S WDRS
WHVWD GHOOD SDUDWLD

/R VIRUJR QRUPDOH YDULD OLQHDURHRWE BRE RO B URR
QRQ HVVHQGR SUHVHQWL D]JLRQL YWHMRRMOGL O RPRIQWL
1 N1 FRPSUHVVLRQH

3HU SDOL UHDOLX]DRVE FRQ W DFFHBWU % & H

FP GLDPHWUR GHO SDOR

& FP FRSULIHUUR

$v I PP DUPDWXUD GRRQUPOWEUQPD®HDUHD HTXLYD:
$v  VSLIUD®PH FP DUPDWXUD WUDVYHUVDOH

Oc N1P PRPHQWR IOHWWHQWH

1 N1 VIRU]JR GL FRPSUHVVLRQH

,O PRPHQWR IOHWWHQWH DOOR VWDWR OLPLWH XOWLF

/ID UHVLVWHQ]D GLOSBRRSRWWRBRWR G dvE FR.Q J O R\WPIHR B QMR US
GHOOTDUPDWXWOGRHWDNIOLFD 9
/ID YHULILFD GHOOD VH]JLRQH g VRGGLVIDWWD

9HULILFKH GL VWDELOLWj JHQHUDOH

/H YHULILFKH GL VWDELOLW]| JHQ BRD®H WIRKR § WDHAH Vi
GHIRUPD]LRQH LQ WHUPLQL GL WG R DR QLR QIR OFDFRIONHE Y
,O YDORUH PLQLPR GHO FRHIILFLHBGRGIGE]LRQEXWVW D LoF S E
GL FDULFR GOHY WDEMH SROQLFRQEPILRL ¥RPELQD]LRQH
/H YHULILFKH GUUN®/HW EKIRMRVY RB G BDVRWWRLBY P H GER YLLY W |
LQ FRQGL]LRQL VWDW ERKGBRRIQDDVLWPLFKH SDUL

Tabella 23. Valori minimi dei coefienti di sicurezza nei riguardiella stabilita globale. Metodo
di Bishop. In tutti i casi &€ present& sovraccarico accidentale q =20 kPa.

&RPELQOJLRQH 7LSR| FRAEHQID]GR/QH VP B UK RIHAKLLFHIH Q V

PLQLPRo )
& $ 0 QR
& $ 0 QR
& $ 0 VL




1HO FDVR VL YHULILFDVVH XQR VFDI)DIRAQWRYR YD ®O
LOQWHUYHQLUH SHIUR BIF L IVDSUHR IR DCLWHR W R B RO O\R WVHE IV O
SURWH]LRQH DGHJXDWH D TXHVWLKH RISU SAURMWHI HHR 8 H.UMF
GHOOD SDUDWLD H TXLQGL GHOODLVS\RIGDQ GO SRR/Y/D ED
GDJOL L QWU VSDODL

,Q FRUULVSRQGHQ]DR®HROSNM VHQW L HVDL VSHUL X GG 10 XGQ 3
VWUDGD FKH L@GWDHWHYYDQR H/ EBRGMHIXHD U IV GRGR FWH 1LJ

,O0 GLVVHVWR LQ HVDPH g OHJDW RS M1V WHHQJ U B Q P HIWMHU R
g UHDOL]]JDWD DOOH HOHYDWH SIURIMWL @ BROQ GEW R/DR WH | LHD
DQFKH DOOD QRQ VXIILFLHQWH HG \DXGHIXIRWIDD OH J $RFKIR q
OD UHJLPD]LRQH GWIQBHD OE T XK H\OXCSHIHF FGQRIWOL B W 8 RY i)
DGHIJXDWDPHQWH VPDOWLWH D YDOWH IQMWHRBRYNQVEIL &E RJ
DFTXH VRQR GL IRQBQPMHGW D OMD LP$MQ B/XWLDW B L@/HDI GiL OL
FRQVROLGDPHQWRCAKHIUDQQR

)LJ ‘'LVVHVWR DOQRWD LO RXURLGADFVNRVRVHIYRRQHVYV
URWWXUD GHO OV WBGLHQY VAMWMHGIDFROHH @ RUOHRQH



)LJ 'LVVHVWR DO NP 6L QRWD LO PXUR GL VRVWH
GHOOD VHGH MWUGIGIDHOHR QHVAVDRLSLUHOOR

)LJ 'LVVHVWR DO NP 6FDBBEOMRIVD X0Q CGMHH] B HEQ OFDX
GLYHOWR D FLUFD P GDOOD vVWUDGD
&DUDWWHUL]]D]JLRQH VLVPLFD GHO VLWR

6L ID ULIHULPHQWR DOOH 1XRYH 1RUP&EH 7HFQOFWH W W R
HQWUR LO TXDOH oRBRPYWHY G LODWIRKEIR FAXSHD GW IBHRQHD HR C



3HU OD FDUDW WHL IGHD] WVROWHR WLLVIF R/GIR XHRWIL GHORW H O
9LWD QRPLQD®@WH GBIQQYRSHUD
&ODVVH GYXVR ,,, GRHIILFLHQWH GYXVR
S3HULRGR GL ULIHULPHQWRASEW OYDJLRQH VOQ@®LF

3HU OR VWDWR OLPLWH GL GDQQR VIWMDPDANNR ®H P LVOHVGEG A
YDOJRQR L VHIKHSPWD FDWBU IVIG\HPLF L

ag P V4y/g
T

F

HVVHQGR

ag OfDFFHOHUD]LRQH RUL]JRQWDOH PDVVLPD DWWHVD
g OTDFFHOHUD]LRQH GL JUDYLWj

Tc LO SHULRGR FRUULR SSRHOGW Q V'Y \DR\D fY. @8 R BDIRW FFRWW U F
RUL]JRQWDOH

F LO YDORUH PDVVIL PP SHIO LIPM WRQEH DFHRHIDRH U B HVRW H RR L

3HU OR VWDWR OLPLWH GL VDO YWDLPD Us3 2 D TBHDLO D/ IY KD
L VHIXHQWL YDORUL GHL SDUDPHWUL VLVPLFL

ag P \ag/g

T

F

1RQ DYHQGR D G L¥ISR \OLL LAROQUHD & DWH ILLL Y B LLRHDGBIL VALD/ P\ I
SRVVRQR FODVVLILFDEH FRPH WHUUHQL GL WLSR

,O FRHIILFLHQWH GL DFFHOHUD]LRQH RUL]JRQWDOH PI
HVSUHVVLRQH

analg S DJ SSr adg GDOUD RWWQHQH
Amax [ PV
HVVHQGR

6z SHU LQFOLQD]LRQMH G3HD®» SOGIIQGEBR]HFHDQH VWUDWLJUD
QL sayF ra%a_ say Frax UtavzUrasvz L savz

(VVHQGR 6V FDOGRODWWRL P\ RAFH SHUWDQWR 6



,O FRHIILFLHQWH VLVPLFR RBUHLG CRDQOWBMIDBIHWEXH Q &I0 FDOFRO
=206
C
HVVHOER FRHIILFLHQWL GL ULGX]LRQHGHH®B O ®DHIRIIMWY IG\HF
H GDOOD FDSDFLWjUHHOSORNRS BBB QGQNLVKHEQ]D SHUGLWD GL

G LDE Lrayuz UrawtUréatxx L rar{

&RVWLWX]LRQH G HRULRMDW BWARKOURL ¥\ LIFRR &/ H IE G IDRLD P H

/ID FRVWLWX]LRQH GHO VRWWRVXROR q VWDWD ULFRVW
EDVH GHO VRQGDJJLR 6 LYL HVHJXLWR
, WHUUHQL URWFRRWUDRWL VRQR GEDYORDOWR YHUVR LO

Limi argillosi LA

6 XL WHUUHQL GL TXHVWR VRQGDRYR G LVW®NDNHMHIN
SURSULHW| LQGLFRIP XDV BURYDB WIS 8 D Y RIQD BRI GR@ \MBLDSAR) L
FXL ULVXOWDWL URQR MMX@WH W ¥ HR¥WI CIKMONPROULVSRQGH
GHOOD *(2 5 % 6

)LIXUD .P SLVXOWDWL GHOOBIVESUROH QR QFRRRW
GUHQDWH 88 &DPSLRQH D SURIRQGLWj P

&RPH GHWWR LQ SUHFHGHQ]D TXHVWHGLUBMMLY R/GI QR QL
GHL WHUUHQL VXL TXDOL OH SURWHWRRDRRWMD W 5 DHIAM U
HVWUDSRODUH L SDUDPHWUL G LQWHRIQUWH QBDF W DQ O \R W



UHOD]JLRQH IUD OD UHVLVWHSUDHDL 8D UDPRHWERQ GIU KO D WDV
FCHMOVHIXHQWH UHOPRWSWDHD \SLLIRRMH VGULDVVLDOL 88

2 KMBE KIF tgMoO Mg
s F OM J

M, L
HVVHQGR
T OD WHQVLRQH GHDLPWRIUBW D RMR@@H SURYH WULD
SOD WHQVLRQH PHGLD HIILEFDFH $IDXW LODQ (D WH QWICR
$ g LO FRHIILFLHQQWHHG V B UHDWVIHRW K BN HPSWRQ D UR\
Fcq OD FRHVLRQH LOQWHUFHWWD HIILFDFH GL SLFFR
Mg OTDQJRORDGD WBVOVWHQ SLFFR

&RQVLGHUDQGS LO NIDO RUVHDORIUL GN3D X\BHOULDPHWHF
GHOOH SKRYHH SHU DUJLOOH PHGLDPHQWH FRQ@WGILVWHC
N3D Bl Uf

3HU TXHVWL WHUUHQL FRQVLGHUBWRWLRHVAVD W RRG/LVR
XWLOL]]DUH L VMGXHHQWIOYDGOHRUSEBEWDPHWUL JHRWHFQL

d N1l P
ht N1 P
Fc N3D
Mc f

Argille grigie della formazione di base AG

/ID IRUPD]LRQH GL EDVH q FRVWLWRMWNED GDOOH DUJLOC

1RQ DYHQGR D GLVSRVL]LRQH GDWIGR/SHULFKMQWDW®WL
WHUUHQL GL FRVWLWX]LRQH VLPLOMRQNGE GHN\WJ DIHHWURGMN
VHIXHQWL YDOR GIH E C5UDMW WHW UVWHRWHFQLFL

d N1 P
ht N1 P
Fc N3D

Mc f



ORGHOOR JHRWHFQLFR GL VRWWRVXROR

,O PRGHOOR JHRWHFQLFR GL VRWWR¥WRIOIRQqI IUIDXSIU H V
ULFRVWUXLWR VXOOD EDVH GHO @GH ® VARHQUGYIDJ|LIR @ L HY H/AX
]JRQD /D JHRPHWULD q ULIHULWD BROUDLVSWRGHRWH BDs &
GDO &RPPLWWHQWH

&LUFROD]LRQH LGULFD H UHJLPH GHOOH SUHVVLRQL L

, WHUUHQL FRVWLWXHQWL LO SHQDBQRDRILIBHM WR IGL AR
PRQWH YHUVR YDOOH 1RQ VL GLVSRQYMNRRIGD YW HX\OWID]
SRWXWR LQVWD®IO BRWWSIHQ PR WLM]IRPHWUR 6

&RPXQTXH FRQVLGHUDWD OD QD WX UJD BLRROWHVY RW R HRW
FKH OH SUHVVLRQL LQWHUVWL]L®IOEHWVIRD G R OXCEHE DIVOW®ID FU
FDPSDJQD DOPHQR QMR \SH FIRAGL LSUXIFDWR VXOOD IL

L, QWHUYHQWL SUHYLVWL

/D SODQLPHWULD VFKHPDWLFD GHOW H WS VXD GD U HDW
VXOOD ILJXUD q UDSSUHVHQWDWD OD VH]JLRQH VFKHPD\

,Q TXHVWD ]JRQD \3DUBWQ D] 3HU$ XQID GALPG IODP HWID G LGID ] L F
JDEELRQDWD VXO ODWR PRQWH GHPDORVWRUIDGEG R TH U DGRRDM
WXER GUHQDQWH WXER IRUDWR SHU OR VPDOWLPHQWR
WULQFHH GUHQDQWL LQ GLUH]LRQHDQRDEDOHM IRQG®DDV
UDSSUHVHQWDWR VXOOH ILIXUH QJHKH]]DGGLLQ W R U DO/ \PiD \& H
ULGRVVR GHOOD JDEELRQDWD H TXHQOR WD VIDQUY WRE X UL
JHRWHVVXWR GUHQDQWH

, SDOL GHOOD SDUDWLUD DPEDYRBDRLDP OWQRKE P H D
GL P ,Q TXHVWRUPR®R ROOWH Q RILXH SH G M HBQ WFIR Q WIL Q X |

, SDOL VDUDQQRVPR®D KID ARUIGR &M R @ BHPRIQWR B UPOW

/TDOWH]]D FRPSOHVVLYD GHOOD SDUDWLD g TXLQGL

&DOFROL JHRWHFQLFL

, FDOFROL JHRWHFQLFL VRQR VWD38E HVHJIXLGHO 6 RE=
,QIRUPDWLFD OLFHQQWHV$ BW D/ -D@Q T68X.GH GV LADjOGIKP R
DO FDVR GHOOD SDUDWLD GHO NP



)LJ ‘'LVVHVWR DO G8®GR JHRWR6GORR GL VRWWRVXR



)LJ 'LVVHVWR DORMNPWULD VFKIH@IMW UFIH QWL OGDLUHDOL

, FDOFROL VR QRRWOW D &H UDVWHI R DVDGHROWWID® IF DAL F RNB B FII
WXWWD O NWEOHBEWMWERGD VIRIQRFEWDWH 6 R @GUMWL]RDALLG
GDOOD VXSHUILFLH SLHJRPHWULFD UDSSUHVHQWDWD VXO
TXHVWR FDVR OD UHJLPD]LRQH G HOW®WDFOTHK H PVSRSUHW DIGH [
IXQJLRQDPHQWR H. QW HBXYUDQWDL GGHIPRQVROLGDPHQWR

/IR VFKHPD GL FDWRRIOR | 46XITR 8 RMB U BW R | L F® F HIQWY H Q
D YDOOH XQR VFDO]DPHQWR GL FOPDVSDDIW LD SPEWAQU IG 14
OXQJKH]]ID GL P OJLQWHUDVVH B HlL FIROIOWDDP BQWR B H

PH VDUj DOWR FRPPYQB®WIHY PD GIHIOLO D FRGIRWIRD VO Uj T



, ULVXOWDWL GHL FDOFROL JHRWHFQLFL VRQR ULSRU
HVDPLQDWH]VRWR §HQOWEWIDEHOOD

)LJ 'LVVHVWR DO NP 6H]LRM WRQGVHFRRHPLDRGHGOI

)LJ ‘'LVVHVWR DO WMPGL FDGHFKGIRR GHOOD SDUDWL



Tabella 24. Combinazioni di cariadgilizzate per il calcolo delle patie di pali digrande diametro
(A e B). Legenda: SLER= stato limite di eseiwicombinazione rara; SLEF= stato limite di
esercizio combinazione frequte; SLEQ = stato limite diesercizio combinazione quasi
permanente.

&RPELQD]LRQH 7L SR3UMHVEHQ D] GRQWRY WD © PLJ|IGRRV LV P
T N3D
& $ 0 QR QR
& $ 0 VL QR
& $ 0 QR QR
& $ 0 VL QR
& $ 0 VL VL
& 6/(5 VL QR
& 6/() VL QR
& 6/(4 VL QR
& 6/(4 VL Al

,O PDVVLPR PRPHQWR IOHWWHQWHFWLW IYFRJ 18 L FD @ H\OLOVE
YDOH N1P P RVVLD N1P SDOR HM\O/OHI SR R RIQEW )
PLVXUDWD D SDUWQDHS BDDWDDWHH WWD GHi OH ILEUH ODWR

,O0 PDVVLPR VIRU]JR GL WDJOLR VL YU IGIL FID VY HPRS B&H
VLVPLFD YDOH N1 P RVVLD N1 SB CPR V XOUDOWDD SIJ FSIIR
WHVWD GHOOD SDUDWLD

/R VIRUJR QRUPDOH YDULD OLQHDURHRWE BRROBURR
QRQ HVVHQGR SUHVHQWL D]LRQL WHIJWWQFD®L PRP ARWR. ¥ B
N1 FRPSUHVVLRQH

3HU SDOL UHDOLX]PRVE FRQ W DFFHBWU % & H

! FP GLDPHWUR GHO SDOR

& FP FRSULIHUUR

$v I PP DUPDWXUD GRRQUPOWEUQPD®IHDUHD HTXLYD:
$v  VSLIUDGHP FP DUPDWXUD WUDVYHUVDOH

Oc N1P PRPHQWR IOHWWHQWH

1 N1 VIRU]JR QRUPDOH GL FRPSUHVVLRQH

,O PRPHQWR IOHWWHQWH DOOR VWDWR OLPLWH XOWLF

/ID UHVLVWHQ]D GLOSRRSRWWRBRWR G dvE FRQ J O R\WIHR B @M US
GHOOTDUPDWXWOGRHWDQAOLFD 9



/ID YHULILFD GHOOD VH]LRQH q VRGGLVIDWWD

1HO FDVR VL YHU]IDPHQWWVRH XQR &/GLB GGIH OPDWI.Y BD W L DPV
LOWHUYHQLUH SHIUR BN L WISUR IR TPCAVWHR W R V& RO O\RWVHF IV O
SURWH]LRQH DGHJXDWH D TXHVWLKH 53U SAUHRNMMVAY HHR 8 HLUMFE
GHOOD SDUDWLD H TXLQGL GHOODLVS\RIMWMGDQ @GR SRRR/Y/D. ED
GDJOL LQWWH VSPHD L

9HULILFKH GL VWDELOLWj JHQHUDOH

/H YHULILFKH GL VWDELOLW]j JHQ 6RD®IH WIRKR ¥ WDHAUH Vi
GHIRUPD]JLRQH LQ WHUPLQL GL WG R DR QLR QIR OFDBHRINHE Y
,O YDORUH PLQLPR GHO FRHIILFLHORQIGE]LRDEXVWN DY LF KB
GL FDULFR @GOHY WDEMNH SRQLFRQEPJLARKH. ¥RPELQD]LRQH
/H YHULILFKH GU DM@/ ERMIRVY R BGBORWWRLBYPH GER YLLY W
LQ FRQGL]JLRQL VWD@ ERK}HGBRRIQDDVLWPLFKH SDUL

Tabella 25. Valori minimi dei coefienti di sicurezza nei riguardiella stabilita globale. Metodo
di Bishop. In tutti i casi € presenti® sovraccarico accidentale q =20 kPa.

&RPELQD]JLRQH 7LSR| FRAEQYID]GR/QH VP B UL RIHA KLLFHH Q W
PLQLPRRQ )
& $ O QR
& $ 0 QR
& $ 0 VL
.0 &25/(21(
,Q FRUULVSRQGHQ]D GHO NP q BUGWRIQWR X@ VB U D

GL FLUFD P FIU ILJXUD /D 1 U DADLD GKHDO FRRAPUB\RRD @ Y RVUIBGNL
P /D IUDQD VL HVYWHQGH D YDOOWUDGRUDLIJXUDD P R&X
g ULSRUWDWDDXPROSOP@WRHWRLGHOOD IUDQD
,O PRYLPHQWR IUDQRVR FKH LQWHWV VR HY BHD G LRR
FRVWLWX]LRQH GHL WHUUHQL GH@ SRUQBWRVR B HIOOODH VHAD
LQWHUVWL]LDOULMRGL LGHDOKR QR B AR DUFRR 8 WW LGHIOO D
JRQH LQ FRUULVSRQGHQ]D GHO VR@&GD0JS R (HRCUBMAHIER RV



DO SLDQR GL FDPSDJQD DQFKH QHL FRHRMH R/GLSWYH FAEEKVLH BIY
SLHIRPHWULFL ULSRUWDWL QHOOH WDEHOOH H

)LJ 'LVVHVWR DOWP LQ GOUH]ORQKHBORDSYWHOGD Gl
VSRVWDPHQWL VXELWL GDOOD VWUDGD VRQR GL PHWUL

)LJ 'LVVHVWR OIO/VWP GD YDOOH&LLBHOKWMWIRRQGHGGOD VW
*OL VSRVWDPHQWL VXELWL GDOOD VWUDGD VRQR GL PHW



)L J 'LVVHVWR DO NP 9LV W B WHIDGED JQ FR DURR O R
SLVWD FLFODELQHB GO TRD UXWSRD GGIQVSRVWDPHQWL VRQ

ORGHOOR JHRWHFQLFR GL VRWWRVXROR

,O PRGHOOR JHRWHFQLFR GL VRWWR®WROIRQq! UIDXSJIU H Vv
ULFRVWUXLWR VXOOD EDVH GHL V&®Q@QEold HVBEIXeWDb Q& O ¢
6 GHOOD SURYD XIVR OGNV WIXUWE®IDIMVMR QGRVYVYILRI6W] FAH IL
PLVXUH LQFOLRQHPHWULFKH QHOOTLQFIOIRQRPHWURH LQU
SLHIRPHWULFKH HVHIJXLWH QHL SLXRRRRWHY LR &v&uwsY H] WVRX@

&LUFROD]JLRQH LGULFD H UHJLPH GHOOH SUHVVLRQL L

, WHUUHQL FRVWLWXHQWL LO SHQDBQRBDRIBHM WR GL F/R
PRQWH YHUVR YDOOH 61 HLRORQG\Y RW]BPEWWMD MO WWE RS D SH
HVHIJXLWH QHOVEHUYR LA FKAWWRBDUH 2WWREUH X Q
WDEHOOH H LQGLFDQR FKH OD SKSHR GLF SH RYLEEHU§ SU
FDPSDJQD 1HO VRQGIDSUIRR ¥ L RDVHE P SIUD IR € KOHARO SHO\VBM W
GL WDOL PLVXUH

OLVXUH LQFOLQRPHWULFKH

,Q TXHVWD ]RQD LGHAUWRYSBOIARQPMDD® W R/ X\PRL QG 0W(
PLVXUH LQFOLQRWHWIDL.GE®R VHWH YXDAWRHX & SOIQR RUGR XD &



FLUFD GDO 2WWREUH DO 2WWRBPUM FIUH WREWOWO
GHOOH PLVXUH VRQR GLDJUDPPDWL LQ ILJXUD
, ULVXOWDWL GHOOH PLVXUH L QG LYMRXDRHRQ KR FRP Bk
SURIRQGLW] H PDSDUWLUH GDO SLDQR GL FDPSDJQI
/H YHORFLW] GL VHQ®RQB PGIOWRD GLBHOLVERB LV RQW HHLOM
SDUWH GHOOJTDQ@WR FR® M PARRQRPIDHO R BFLQR SLH]

)LJ ‘'LVVHVWR DORNPWULD FRXD OWDNVHROYDR@HIGBIQD



)LJ 'LVVHVWR DO G8®BR JHRWRGE6GQORR GL VRWWRVXR



,(QWHUYHQWL SUHYLVWL

&RQVLGHUDWR FKH OH FDXVH SULQFWSDSHHVNQRRRYLE
LQVLHPH DOOD FRVWLWX]LRQH G HLY MMW R HIQL FIRQ VR QIRG DA
ULJXDUGD OD ULGBH]IGRHDHD K5 HOUPHDVQHNRMHHL Y V € W K ¥ M WW R. DR
PHGLDQWH OD UHID@AHH]GRE B D@W W B QY [EQ O H ] LRIQ MV LPLRI
ODUJKH]]D GL FP OJLQWHUDVVH VDUj IUD H P H
VDUHEEH PHJOLR ROWUH DOOD VMWDOW®WH {0 DGWW B H WbWDY
FRO PDVVLPR YDORUH VXL P

/D SODQLPHWULD VFKHPDWLFD GH@OMWRBSHWOBDLUNDE L
OD VH]LRQH VBRKMIDMLEF IV X{OWOLD ILJXUD

/H WULQFHH GUHQDQWL DWWUDYHUMHUDH QRREE VIVUDQ
WULQFHH FROOHWWRUL /R VERFFRRQDHWRWR/ULL QDAY UDLL
JDEELRQL /H WULQSHWHVBUDRDQRHULB®H DULGR GL JUR
JHRFRPSRVLWR FKH DYUj DQFKH OD ORQ]MRWQH BH.DI IVDW U |
FXVFLQHWWR GL VDEELD $00D EDNWRFEROSRWLWEL YEHDQ \D
IRUHOODWR GL GLDPHWUR PDJJLRUH RRRQXROGILDUH OP BF
H GL VPDOWLUOH D YDOOH

/H WULQFHH QHO WUDWWR FKH DWWUDYHUVD OD VHGH
UDSSUHVHQWDW®R QWK HPIOOID ILIXUD

/D SDUWH GL PDWHULDOH FKH FRVWILKHXLGVEHP D QBIWIL]
FRPSOHWDPHQWH DVSRUWDWD

,Q FRUULVSRQGHQ]D GHOOD VWUDGIHVOR]PHOMW KQMDADE
DGHJXDWH GLPHQVAED LT XD OH G/R.VEHREGE R QDjQR\DHV FRIR HDW W |

E QHFHVVDULD OD VLVWHPD]LRQH BRIQWR W\DRO OFHK HH FRK.
SHULRGL FRQYRJOLYLSQUIWBDDWHL & RIDH VIXDY DORPRQ B/HOP D VW
IHQRPHQL HURVLYRDMW MULD\CIR DWW GO FPROQV BYERE BIP SR RWLH
RVWUX]LRQH GHO GHDWY WDNHDGE D RIQBMOR GID U YR Y WWRX FLH O
VFRSR OfDWWXDOH DWWUDYHUVDP HQW K ORKH GIHFOR WX WWHRI
VL SXz RVVHUYDUH GDOOD IRWR GG HIOJ®WIV H U DRB KHHVHRV.
IRVVR QHOOD ]RQD \GHUMRQRWHN LOARXYQW MWW RGRQHR PD
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)LJ 'LVVHVWR DOVXPH LQFOULQR PHWNULAKXKGHVEBO DV RQ |

SHULRGR GL RVVAHNUWRHWROH + 2ZWWREUH

(IMTHWWL GHOOH WULQFHH GUHQDQWL

,O PRYLPHQWR IUDQRVR FKH LQW H3JH WD \L.\W USHEG HRS D
D YDOOH GHOOD VWHVVD q VWDWRWVDLOMHDWER WD GO B RH |
LQWHUVWL]LDOL GRYXWH DOOH ISR BHLHWH D QD@L FRAONS MG
LQWHUVWL]LDOL VRQR PROWR HOSLYFOWRY R Q HWRR\PWM RG L ® RS\H
GHOOH PLVXUH SIOHHROHWRQFRKH DY BDGR VEXWW RDIQWD B H



)L J 'LVVHVWR DO NP 30DQDRH\WUHD ERQF KQ GLHFI
WULQFHH GUHQDQWL

&RQVLGHUDQGR L ORPRRGHIDRL®IR S P RGHDR FIDS/SRU R QUK D I
OXQJKH]]D GHOOD IUDQD H OD SURIBRRPBQWR @HFOD WX\E B
LQFOLQRPHWULFKH FRQ VXSHUILFLHQWH \DFLYR OB R H QWQF
PHGLD GHO SHQGLR GL f ULVXOW DV Q] DY DO RWDH OG.IRO
FRUULVSRQGHQWH D XQ FRHIILFLHYWRQG LOQKFXD HE|ID X QfL
GHOOYDQJROR GL UHVLVWHQ]D D WALJOHK Lov WRIQWWR 08 WD\



WHUUHQL GHOODMED QfGD FRIPAVINILOERZLRVVHWIOWDWLGBL Sl
DQXODUH ULSRUWWDRWH HY HUXAWH SWISYOR YBUQYHRWMHWR U
GHOOY8QLYHUYVLW,VGULL 3WLOHKIWDWRRD WAXVRQR DQFKH FRQJUXH
GDO FRUSR GL IUDQD

)LJ 'LVVHVWR DO NP SODQDOPHWUHD ERQF XKQ GLHF
JDEELRQDWH D PRQWH H D YDOOH GHOOD VWUDGD



)LJ ‘'LVVHVWR DO NP 6H]LRQH VFKHPDWLFD GHJO



)LJ 'LVVHVWR DO NRPFR HVEXRRQWKH DLO G BV W IXW W R

'RSR OD UHDOL]]QRAHH HD GOHDOMIRR WVUQLEAR. @ L @ WO W ID N BIL
GL P OR VSHVVRUH GHOOH VWHVVISIGU P O IBVR

VFLYRODPHUXWRfH S8HWKD XQ DEEDVVDPHQWR P HGER PGH® £
lUD H P DL TXDOL FRUULVSRQGRWQRFXWDHIRNLGGHO Fi
ULVSHWWLYDPHQGHO #RHVM E LY DQORR I G WILFXWH]]D VR



)L J 'LVVHVWR DO NP 6 H]L RQHIQ WRK B P DRARLF\DR G H
3DUWLFRODUH LQ PRUMMWUBSRQ & HOHPREEBEBEM D FARW K QD WU L Q
E VHJLRQH IUD GXH WULQFHH GUHQDQWL



)LJ ‘'LVVHVWR DO NP SLVROMXWD GHHVX®H WHRYH
WDJOLR SURYH HVHJXLWH SUHVVR UGG DUMEIRPHIDWRI LARL C
GHOOY8QGY BDWVHAIP R

0,685( &21752//, *(27(&1,&, ( 5$&&20%$1'$=,21,

3HU OD YHULILFD OZHD O RIIXIERGLDRG BAFRQYROLGWB B QY
LQWHUHVVDWL GD GLVVHVWL SURBIRRWH H L FRQWW UDMDH G
VWUXPHQWD]LRQHRSBY @ODPRXSMWRIU B DBAD LHE B H DOGHOSR VW
LQ VXSHUILFLH H LQ SURIRQGLWRQ\WL M0XW WAL LL QWWDIOADL
LQFOLQRPHWUL LQ QXPHUR DGHJXDWRV DB®&DH FRPISQH W
SDUWLFRODUH QHL WUDWWL QHLODXQMAL PROR YHARHBR VDLW L
SHUPDQHQWH OH SUHVVLRQL LQWMDUVMW IDOPBQR BLX IF RV L
SDUDOOHODPHQ®IHY BOQB & WWU/DIE) M VEDOO®DQGWRUDGDG X H \
WUH SLH]JRPHWUL XQR D PHW;| IUD GKHGXIHH YRWPLHWNFUHIH YVLVF E
DGLDFHQWL ¢ FRWD ODDMIDE QO HGONO@ D QFVOH D\RIP W\W LR @ H

E FRQVLJOLDELOH LO FRQWURO @MRVQR ¢ G WRIXXUALWALY R
HVHPSLR PHGLDQWH O6éss-hbleX BLHRIDH. ¢S BWWRIPAHQWL LQ Wi
GHL PXUL GL VRVWHJQR PHGLDQW H OWHP\W R % B JIUD RFHHDGE

E FRQVLJOLDELOH DOWUHVuU O .LDVOMLQWHURGHGG LD WO K
GHOOH SDUDWLH

7TXWWH OH RSHUDRR®R LS QHOIOMHW T X\DFBLY M. VH ®HHY.RHRUH
SLRYRVL DG HV WDUGD SULPDYHUD * HVWDWH



7XWWH OH RSHUDJLRQL GL SRVD LQWRSHIUHO GMOERD | RE
ULHPSLPHQWR FRQ SHWGE D LD®BOD]] FHAR GU IBQIDQW LW GIRY
HVHIJXLWH GDOOJDOWR VHQ]D P DULFR@QYHRMWHUHQ® DG HDHD\F
VWHVVH

3DOHUPR 2ZWWREUH
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