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(@B3.B."*"3-8+.,*)@"+@"3-F@)8@"8()C((C)@"(@((.B-,K@"-B"0-a"8@((.)-Z"*",C-"8-"*11-CBG

1.B."8()C((C)@"0+-,*(-F@"0-a"."A@B."@F-3@B(-"+@1*(@"*++*"3@2.)A*E-.B@"I0+*8(-,*L"3-"

(*+CB@"0.)E-.B-"A@B.")-1-3@"3@++@"CB-(O"(@((.B-,K@"8.++@,-(*(@"B@++*",.A0)@88-.B@"

.).1@B-,*5"

" ',@B3@B3."*3"CB"A*11-.)"3@((*1+-."-+"8.((.8C.+."3@++*"E.B*Z"8C",C-"8.B."

0)@F-8(-"-"3C@"*@).1@B@)*(.)-"-B"0).1@((.Z"0.8(*",.A@"1-O"3@((."-B"+.,*+-(O"I7.B(@"

H)@33.LZ" *00*)@" ,*)*((@)-EE*(." M,2)5" 8()*+,-" ,*)(*" 1@.+.1-,*L" 8.((.8(*B(-" @" ,*)(*"

1@.+.1-,*"-B"*++@1*(.U"3*++*"0)@8@BE*Z"*+"3-"8.((."3-"CB"0)-A.".)-EE.B(@"3-"(@))@B."

0@3.1@B-EE*(."@"3-"CB."8.((.8(*B(@",.8(-(C-(."3*-"0).3.((-"3-"*+(@)*E-.B@"3@+"8CDG

8()*(.").,,-.8."+.,*+@"M,.+()@"8C0@)2-,-*+@"3-"*+(@)*E-.B@UZ"3@-"(@))@B-"*00*)(@B@B(-"

*+"=OhVWX"*JVVJZ"3-"@(O",.A0)@8*"()*"-+"%)@(*,@."'C0@)-.)@"@3"-+"7-.,@B@"!B2@)-.)@Z"

*8,)-F-D-+@"*++43KMLR"5HLLJKMW$"SM"=IM%HKLJ"@")-,.B3C,-D-+@"*3"CB*"8C,,@88-.B@"3-"

D*,-B."@"3-"D*8@"8,*)0*(*5"

" !B"0*)(-,.+*)@"8-"()*((*"3-"*+(@)B*BE@"-B"8()*(-"3*"8.((-+-"*"A@3-"3-",*+,*)@B-(-"

1)*3*(@Z"3-",*+,-+C(-(-"@"3-",*+,*)-",)-8(*++-B-",.B"-B(@)8()*(-"3-"A*)B@"*)1-++.8@"@3"*)G

1-++-(-").88*8()@"@"1)-1-*8()@5"
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"

" ?++*"+C,@"3-"]C*B(."8.0)*"3@((.Z"-+"@ABCDDA"ECADAEFGA"HGIC@JKFGA"3*"*8G

8@1B*)@"*+"8.((.8C.+."3@++4*)@*"3@1+-"*@).1@B@)*(.)-"M+.,*+-(O"I7.B(@"H)@33.LU")-G

8C+(*"*00).88-A*(-F*A@B(@")*00)@8@B(*D-+@"3*++*"8@1C@B(@",.+.BB*"8()*(-1)*2-,*:"

"

=5="
"

95="G"95<"

" Q-A-"0-a"."A@B."*)1-++.8-"@"8*DD-.8-",.B"@+@A@B(-"+*G
0-3@-"-B,+C8-"M0)-A."+-F@++."0@3.1@B-EE*(."3@++*",.+()@"
8C0@)2-,-*+@U"

95="G"95<"

"

`5="G"<5="

" Q-A-"*)1-++.8-"@3"*)1-++@"+-A.8@",.B"-B(@),*+*(-"8.((-+-"+-G
F@++@((-" 8*DD-.8.G8-+(.8-" @" ,.B" *DD.B3*B(@" 0@EE*A@"
,*)D.B*(-,.Z"A*)B.8."@3"*)1-++.8." -B,+C8."M8@,.B3."
+-F@++."3@++*",.+()@"8C0@)2-,-*+@U5"

`5="G"<5="

W=5=="

" ?+(@)B*BE@"3-",*+,*)@B-(-Z",*+,-+C(-(-Z",*+,*)-",)-8(*++-B-Z"
A*)B@"*)1-++.8@"@3"*)1-++-(-"MH+f8,K"J.88.U5"

 

" /*+@"A.3@++."1@.+.1-,."0Cc"@88@)@")*00)@8@B(*(-F."*B,K@"3@+"8.((.8C.+."

3@++*"E.B*"3@++*"8(*E-.B@"C(@B(@Z".F@"0@)c"*++."80@88.)@"3@++*",.+()@"3-"*+(@)*E-.B@"
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3@+"8CD8()*(.").,,-.8."3-"D*8@"M=OhVWX"*JVVJU"F*"*11-CB(."]C@++."3-"CB*",.+()@"0-a"

0)@((*A@B(@"3@()-(-,*"MSH#JVMLM"HOUTMJ(WJOOUTM$OMU5"

" !B2-B@Z".,,.))@"@F-3@BE-*)@Z"B@+"]C*3)."3-"CB*",.B.8,@BE*",.A0+@88-F*"

3@++@",*)*((@)-8(-,K@"+-(.+.1-,K@"3-"(C((-"-"(@))@B-"0)@8@B(-"8C+"(@))-(.)-."-B"@8*A@Z"(@)G

)-(.)-." *(()*F@)8*(." 3*++*" )@(@" 3-" ,*F-3.((-" 2-B." *+" )*11-CB1-A@B(." 3@++*" 8(*E-.B@"

C(@B(@Z" +*"0)@8@BE*"3-22C8*" +CB1." -"F@)8*B(-",.++-B*)-"@3" -B",.))-80.B3@BE*"3@++@"

F*++-"@"F*++@,.+@"2+CF-*+-Z"*")-,.0)-A@B(."3@++@"3-F@)8@"8C,,@88-.B-").,,-.8@Z"3-"8@G

3-A@B(-"]C*(@)B*)-"+@1*(-"*-"B*(C)*+-"0).,@88-"3-"A.3@++*A@B(."3@-")-+-@F-"*3".0@)*"

3@-"0)-B,-0*+-"*1@B(-"@).8-F-"@8.1@B-5"'-")-().F*B.Z"-B2*((-Z"80@88."B@++*"0.)E-.B@"0-a"

8C0@)2-,-*+@"3@+" 8.((.8C.+."3@+" 8C33@((." (@))-(.)-." (@))@B-" +-A.8.G*)1-++.8-" @" 8*DG

D-.8.G3@()-(-,-"3-".)-1-B@"@+CF-.G,.++CF-*+@Z"3@0.8-(-",*.(-,-"*00*)(@B@B(-"*",.)0-"3-"

2)*B*"-B*((-F-"."]C-@8,@B(-Z"3@0.8-(-"3@)-F*B(-"3*++4*+(@)*E-.B@"-B"+.,."3@+"8.((.8(*B(@"

8CD8()*(.").,,-.8.Z"8@3-A@B(-"3-".)-1-B@"2+CF-*+@"M-B",.))-80.B3@BE*"3@-"0)-B,-0*+-"

*+F@."2+CF-*+-"."(.))@B(-E-U"@"3@0.8-(-"3@()-(-,-"3-"F@)8*B(@"M,2)",*)(*"1@.+.1-,*"@",*)(*"

1@.+-(.+.1-,*"-B"*++@1*(.U5"

"

L"#"*)%)66&%-(6-*?&",&+$&5+1+,-*?&0"

" Q@",*)*((@)-8(-,K@"3@-"8C.+-"0)@8@B(-"-B"CB*"3*(*"*)@*"3-0@B3.B."3*"BCA@G

).8-"2*((.)-"0)@@8-8(@B(-5"N@)"@8@A0-.Z"+*"B*(C)*"3@++@"2.)A*E-.B-"1@.+.1-,K@"*22-.G

)*B(-"M).,,-*"A*3)@U"-B"CB*"3*(*"*)@*Z",.8(-(C@B(-"+*"A*(@)-*"0)-A*"0@)"-+"8C.+."-B"

2.)A*E-.B@Z"B@"-B2+C@BE*B."B.(@F.+A@B(@"+*",.A0.8-E-.B@"@"+@",*)*((@)-8(-,K@Z"-B"

2CBE-.B@"8.0)*((C((."3@++@"+.).",.A0.8-E-.B-"1)*BC+.A@()-,K@"@"A-B@)*+.1-,K@5"Q@"

,*)*((@)-8(-,K@",+-A*(-,K@"@"A@(@.).+.1-,K@",.8(-(C-8,.B."C+(@)-.)-"2*((.)-"0@3.1@G

B@(-,-Z")@1.+*B3."8-*"-+")@1-A@"3@++@"0-.11@",K@"3@++@"(@A0@)*(C)@"@"3@-"F@B(-Z"B.BG

,Ki"-B2+C@BE*B3."+*"(-0.+.1-*"3-"F@1@(*E-.B@"0)@8@B(@"8C+"(@))@B.5"

" N)@B3@B3."80CB(."3*++*"0CDD+-,*E-.B@"I0"VMVLHZM"SM"LHIIH"SHOO$":$Z#$KM$L"

0CDD+-,*(."B@+";==;",.B"-+",.B()-DC(."3@++*"J@1-.B@"%*A0*B-*"@",C)*(."3*"?5"3-"

6@BB*).Z"^"0.88-D-+@",*(*+.1*)@"(C((-" -"8C.+-"3@++*"%*A0*B-*"A@3-*B(@"()@" +-F@++-"
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%"T"7.B(*1B*"A*)B.8.G*)@B*,@*"@"A*)B.8.G,*+,*)@*"
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VWXMJ"SM"SH^MWML"MSIMWJ"HVLMTJ"S$"ZJSHI$LJ"$"HOHT$LJL5"
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" '.B." 0)@8@B(-" IVUJOM" WJK" #IJ#IMHLR" $KSMWXH" S$"ZJSHI$L$ZHKLH" $" ^JILH(

ZHKLH"HV#IHVVH"VU"OHZQM"SM"WJ#HILUIH"#MIJWO$VLMWXH"$"T$IMJ"%I$SJ"SM"WJKLMKUMLR]"

VUJOM"$"#IJ^MOJ"#JWJ"SM^^HIHKNM$LJ"H"VUJOM"ZMKHI$OM"%IHNNM"MK"WJIIMV#JKSHKN$"SHM"THI(
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" ',@B3@B3."*3"CB"A*11-.)@"3@((*1+-." -+" (@))-(.)-." -B"@8*A@"*00*)(-@B@"*+"

-MVLHZ$"SM"LHIIH"4'"M:JOOMK$"$I%MOOJV$U"@3"-B"0*)(-,.+*)@"*+"-JLLJVMVLHZ$"4'/",.AG
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SHO"=&"-HOHL5"
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(@))@B-",.8(-(C@B(-" -+" 8.((.8C.+."3@+" (@))-(.)-." -B"@8*A@Z"@88@"8.B."8(*(@"]C-"3@G

8CB(@Z"-B"A*B,*BE*"3-"0).F@"1@.1B.8(-,K@"8F.+(@"3-)@((*A@B(@"8C-"3-F@)8-"8-(-"3-"

-B(@)@88@"M8-(-"*@).1@B@)*(.)-Z"0.)E-.B-"3-" (@))-(.)-."*(()*F@)8*(@"3*+" ()*,,-*(."3@+"

,*F-3.((.Z"@,,5UZ"3*"3*(-"3@)-F*B(-"3*"+*F.)-"8F.+(-"B@+"(@A0."-B"*)@@")-,*3@B(-"B@++."

8(@88."(@))-(.)-."."*3"@88."*88-A-+*D-+-"3*+"0CB(."3-"F-8(*"1@.+.1-,."@"+-(.8()*(-1)*G

2-,.Z"CB-(*A@B(@"*"3*(-"0)@8@B(-"B@++*"+@((@)*(C)*"8,-@B(-2-,*")-1C*)3*B(-"8-*"-"LHIIHKM"

SM"WJ#HILUI$"M(@))@B."0@3.1@B-EE*(."@".)-EE.B(@"3-"*+(@)*E-.B@"3@+"8CD8()*(.").,G

,-.8."+.,*+@U"@"]C@++-"SHLIMLMWM"VU#HI^MWM$OM"M3@()-(-"3-"F@)8*B(@Z"3@0.8-(-"@+CF-.G,.++CG

F-*+-Z"3@0.8-(-",*.(-,-"3-"2)*B*Z"@,,5U"8-*"+@",*)*((@)-8(-,K@"+-(.+.1-,K@"@"1@.(@,B-,K@"

3@-"(@))@B-"+-(.-3-",.8(-(C@B(-"M"SMTHIVM"VUQVLI$LM"SM"Q$VH"+.,*+-5"

" 'C++*" D*8@"3@++4*B*+-8-" 3@-" 8C33@((-" 3*(-" ^" 0.88-D-+@" *88@1B*)@"1@B@)-,*G

A@B(@Z"@3"-B"F-*"*00).88-A*(-F*"@",*C(@+*(-F*Z"*-"(@))@B-"0)@8@B(-"B@-"0)-A-".)-EG

E.B(-"0-a"8C0@)2-,-*+-"MLHIIHKM"SM"WJ#HILUI$"@"LHIIHKM"SHLIMLMWM"VU#HI^MWM$OMU"3@+"8.((.G

8C.+."3@+"(@))-(.)-."-B"@8*A@"-"8@1C@B(-"0*)*A@()-"1@.(@,B-,-:"
 

Peso unità di vo-

lume naturale 

γn  (t/m3) 

Peso unità di vo-

lume saturo 

γsat  (t/m3) 

Angolo d’attrito 

φ   (°) 

Coesione 

C (Kg/cm2) 

1.50-1.60 1.70-1.80 21-23 0.02-0.10 
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" N@)"]C*B(.")-1C*)3*"-+"8CD8()*(."3-"D*8@"*8,)-F-D-+@"*+"WJZ#OHVVJ"$I%MOOJVJ(

W$OW$IHJ(#HOMLMWJ"M=OhVWX"*JVVJZ"=JIZ$NMJKH"SM":JIOHLJ")HILMW$I$Z"@,,5U"0)@8@B(@"

B@+" (@))-(.)-.Z"*3"@88."1@B@)-,*A@B(@Z"0C)"0)@8@B(*B3.8-"B@++4-B8-@A@",.A@"CB"

*AA*88.").,,-.8.Z"8@00C)",.8(-(C-(."3*").,,@"0*)E-*+A@B(@"3-81)@1*D-+-Z"@"]C-B3-"

3*"0*)*A@()-EE*)@",.B"A@(.3-"3-F@)8-Z"^"0.88-D-+@"*88@1B*)@"-B"F-*",*C(@+*(-F*"-"

8@1C@B(-"0*)*A@()-"1@.(@,B-,-Z"0).0)-"0@)c"3-"3@0.8-(-"-B")@*+(O"8,-.+(-:"

"

Peso unità di volume 

naturale 

γn (t/m3) 

Angolo d’attrito 

φ (°) 

Coesione  

C (Kg/cm2) 

2.00-2.10 25-26 1.0-2.0 

"

" N@)"]C*B(.")-1C*)3*Z"-BF@,@Z"-+"8CD8()*(."3-"D*8@"*8,)-F-D-+@"*+"WJZ#OHVVJ"

$IHK$WHJ($I%MOOJVJ(W$OW$IHJ" M=OhVWX" 1UZMSMWJZ" =JIZ$NMJKH" )$JO$" 4JWHZ" @,,5U"

0)@8@B(@" B@+" (@))-(.)-.Z" *3" @88." 1@B@)-,*A@B(@Z" 0C)" 0)@8@B(*B3.8-" *B,K4@88."

B@++4-B8-@A@",.A@"CB"*AA*88.").,,-.8."3*"0*)*A@()-EE*)@",.B"A@(.3-"3-F@)8-Z"

^"0.88-D-+@"*88@1B*)@" -B"F-*",*C(@+*(-F*" -"8@1C@B(-"0*)*A@()-"1@.(@,B-,-Z"*B,K@"

]C-"0).0)-"3-"3@0.8-(-"-B")@*+(O"8,-.+(-:"

"

Peso unità di volume 

naturale 

γn (t/m3) 

Angolo d’attrito 

φ (°) 

Coesione  

C (Kg/cm2) 

2.10-2.20 26-27 0.5-0.8 

"

" eFF-*A@B(@" +*"8C33@((*"0*)*A@()-EE*E-.B@")-8C+(*"@88@)@"CB*"A@)*")*0G

0)@8@B(*E-.B@"3-"A*88-A*Z"@"A.+(."1@B@)-,*Z"3@++@",*)*((@)-8(-,K@"3@-"(@))@B-"0)@G

8@B(-"8C+" (@))-(.)-." -B"@8*A@5"bB4@8(@8*",*A0*1B*"1@.1B.8(-,*"M8.B3*11-"1@.G

1B.8(-,-Z"0).F@"0@B@().A@()-,K@"'N/Z"0)@+-@F.",*A0-.B-"0@)"*B*+-8-"3-"+*D.)*(.)-.Z"

@,,5U"*B3)O"B@,@88*)-*A@B(@"8F.+(*"-B"CB*"2*8@"8C,,@88-F*")-80@((."*"]C@8(*"3-"

8(C3-."0)@+-A-B*)@"8C-"8-B1.+-"8-(-"@g."*)@@",.-BF.+(@"3*+"0).1@((.Z"*+"2-B@"3-"8(*D-+-)@"

,.B"0)@,-8-.B@"+*"B*(C)*"+-(.+.1-,*")@*+@"3@-"(@))@B-"0)@8@B(-"B@-"3-F@)8-"8.((.8C.+-"
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Valori di ag con probabilità di superamento del 10% in 50 anni e 50mo percentile 
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N*1*B-:"1JTHZQIH"/F'A"

"

      ---------------------------------------------------- 
          Dr .Geol. Alfonso Pappalardo 
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ALLEGATI 

ü Stralcio Carta Topografica d’Italia I.G.M. scala 1: 25.000; 

ü Stralcio Aerofotogrammetria con ubicazione aerogeneratori e rete cavidotti a 

scala 1: 10.000; 

ü Carta Altimetrica a scala 1:10.000; 

ü Carta Clivometrica a scala 1:10.000; 

ü Carta Geologica a scala 1: 10.000; 

ü Carta Geolitologica a scala 1:10.000; 

ü Carta Inventario dei Fenomeni Franosi a scala 1:10.000; 

ü Carta dell’Idrografia e dell’Idrologia a scala 1:10.000; 

ü Carta Geomorfologica a scala 1:10.000; 

ü Carta Idrogeologica a scala 1:10.000; 

ü Carta dei Suoli a scala 1:10.000; 

ü Stralcio “Carta del Rischio di frana” (da cartografia a scala 1: 25.000 allegata al 

P. A.I. dell’Autorità di Bacino dei Fiumi Liri-Garigliano e Volturno. 

COMMITTENTE:  Spett.le “COGEIN ENERGY S.R.L.”. 

LOCALITÀ:   “Monte Freddo” - Comune di Colle Sannita (BN) 
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