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7& %+ %!"U%$+%&I)+)("#%&
#5&JQM8F4X&,(&PROJECT&J6E6B6&MQG&JFRF&BFD5BF&8G&#5EDQ&IC8RQ& QGFD5G8&:&Y&:?7:7&Y&/%#"+$Z&8G4FGRF&EF5B8NN5EF&CG&

89S85G4Q&TQ4QKQB458MQ&R8&SQ4FGN5&FBF44E8M5&S5E8&5&22860&[\p&RFGQ98G54Q&]%9S85G4Q&TQ4QKQB458MQ^&GFi comuni di

Rotello (CB) e Ururi (CB).

#289S85G4Q&TQ4QKQB458MQ&J5EX&EF5B8NN54Q&SFE&CG_5EF5&MQ9SBFJJ8K5&R8&M8EM5&41Z41V5 JC&4FEEFG8&5DE8MQB8&Q&JCBB5&SQEN8QGF&

RFDB8& J4FJJ8& FJFG48& R5&K8GMQB8& S5FJ5DD8J48M8Z& 59O8FG45B8& F& 8REQDFQBQD8M8.

#5&JC5&EF5B8NN5N8QGF&MQ9SQE4FEX&CG&J8DG8T8M548KQ&MQG4E8OC4Q&5BB5&SEQRCN8QGF&R8&FGFED8F&E8GGQK5O8B86&&

%G&J8G4FJ8&B28G4FEKFG4Q&SEQSQJ4QW&

`&a&T8G5B8NN54Q&5BB5&EF5B8NN5N8QGF&R8&CG2QSFE5&8GTE5J4EC44CE5BFZ&GQG8GMFG48K54Qb&

`& a& MQ9S548O8B8& MQG& DB8& QOO8F448K8& R8& cC5B84X& F& RFBBF& GQE9548KF& R2CJQZ& GQG& 5KFGRQ5B4FEG548KF& BQM5B8NN548KF& FPQ&

SEQDF44C5B8b&

`&MQGJFG4F&B5&SEQRCN8QGF&R8&FGFED85&FBF44E8M5&JFGN5&5BMCG5&F98JJ8QGF&R8&JQJ45GNF&8GcC8G5G48b&

`&C48B8NN5&TQG48&E8GGQK5O8B8&FMQ`MQ9S548O8B8b&

`&MQGJFG4F&8B&E8JS5E98Q&R8&MQ9OCJ48O8BF&TQJJ8BFb&

`&GQG&SEQRCMF&GFJJCG&E8T8C4Q&Q&JM5E4Q&R8&B5KQE5N8QGFb&

`&GQG&a&TQG4F&R8&8GcC8G59FG4Q&5MCJ48MQb&

`&GQG&a&TQG4F&R8&8GcC8G59FG4Q&549QJTFE8MQb&

`&C48B8NN5&K85O8B84X&R8&5MMFJJQ&D8X&FJ8J4FG4Fb&

`& a& SEFK8J4Q& B289S8FDQ& R8& CG5& SQEN8QGF& R8& 5EF5& MVF& DBQO5B9FG4F& a& D8X& 8G4FEFJJ545& R5& 89S85G48& FBF44E8M8& T8GQ& 5BB5%%%&

M54FDQE85b&

`&MQ9SQE45&B2FJFMCN8QGF&R8&QSFEF&FR8B8&R8&R89FGJ8QG8&9QRFJ4F&MVF&GQG&RF4FE98G5GQ&8G&5BMCG&9QRQ&CG5J8DG8T8M548K5&

4E5JTQE95N8QGF&RFB&4FEE84QE8QZ&EFB548K59FG4F&5BBF&TQGR5N8QG8&JCSFET8M85B8Z&RFBBF&JF8&M5O8GF&FR8GKFE4FE6&

%B&SEFJFG4F&SEQDF44Q&K8FGF&EFR544Q&8G&MQGTQE984X&5BBF&R8JSQJ8N8QG8&RFBB5&GQE9548K5&K8DFG4FZ&G5N8QG5BF&F&RFBB5 (FD8QGF&

Molise F&5B& 6&#DJ67@:P:??AZ&F&J69686&

%GQB4EF&58&JFGJ8&R8&cC5G4Q&J45O8B84Q&R5B& 6/6&7?P?=P:?7?&]#8GFF&DC8R5&SFE&B25C4QE8NN5N8QGF&RFDB8&89S85G48 5B89FG4548&R5&

TQG48&E8GGQK5O8B8^&EFMFS84F&R5BB5&(FD8QGF&MoliseZ&B5 EF5B8NN5N8QGF&8G&QDDF44Q&a&JQDDF445& 5R& "C4QE8NN5N8QGF& .G8M5& F& 8G&

45BF& SEQMFR89FG4Q& MQGTBC8JMF& 5GMVF& B5SEFJFG4F& SEQMFRCE5& R8& KFE8T8M56&

"BMCG8&MQG4FGC48Z&SEFK8J48&GFBB5&GQE9548K5Z&MQ9F&T5MFG48&S5E4F&RFB&SEFJFG4F J4CR8Q&JQGQ&5SSEQTQGR848&8G&5SSQJ848&FB5OQE548&58&cC5B8&

J8& E895GRFEX& GFB& SEQJFDCQ& RFBB5& 4E5445N8QGF6& %G& cCFJ4Q MQG4FJ4Q& B5& GQE9548K5& SEFKFRF& CG& B8KFBBQ& R8& SEQDF445N8QGF&

RFT8G848K56&

:& ,-"-$& )%&#.$I'%&)&%+*." ("/)+-$&-)((%-$(%"#)&
%& 4FEEFG8& QDDF44Q& RFBB28G4FEKFG4Q& E8JCB45GQ& FJJFEF& SEFK5BFG4F9FG4F& S85GFDD85G48& F& GQG& JQDDF448& 5& Q9OEFDD859FG48&

E8BFK5G486&#25EF5&R8&8G4FEFJJF&MQGT8G5&SEFK5BFG4F9FG4F&MQG&4FEEFG8&MQB48K548&F&E8JCB45&MQJ4FDD8545&F&544E5KFEJ545&R5&J4E5RF&R8&

JFEK8N8QZ&5BMCGF&RFBBF&cC5B8&E8JCB45GQ&FJJFEF&5MM545J454F6&&
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 5&CG25G5B8J8&SEFKFG48K5&RFB&J8J4F95&8REQ`DFQ9QETQBQD8MQZ&RFB&J8J4F95&8GJFR8548KQ&F&RF8&OFG8&MCB4CE5B8&F&RFB&J8J4F95&

5DEQTQEFJ45BF& F& RFB& S5FJ5DD8Q& 8GJ8J4FG48& JC8& 4FEEFG8& R8& MC8& JQSE5Z& GQG& JQGQ& J4548& E8BFK548& K8GMQB8& FPQ& B89845N8QG8& 5BB5&

MQJ4ECN8QGF&RFBB289S85G4Q&8G&QDDF44Q6&&

&

&

!$//%--)+-)& ,(&PROJECT&,6(6#6&JFRF&BFD5BF&largo G.Donegani n.2&

/8B5GQ&d/%e&

,%-$&%+,-"##"U%$+)& !Q9CGF&R8&Rotello (CB) e Ururi (CB)&

$II)--$& )%&#"L$(%& 0QEG84CE5&F&SQJ5&8G&QSFE5&R8&CG&89S85G4Q&

TQ4QKQB458MQ&R5&22860&[\S&
L%+!$#%& %G4FET5MM859FG4Q& 5BB5& EF4F& MQGJFG484Q& 5& GQE9F !)%&

      F&GQE9F&4FMG8MVF&)GFB& 8J4E8OCN8QGF&FPQ-FEG56&

%&MQGKFE484QE8&J4548M8&F&8&cC5RE8&RQKE5GGQ&

FJJFEF&5MMFJJ8O8B8&JQBQ&5&SFEJQG5BF&

JSFM85B8NN54Q6&
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#5&J4EC44CE5&a&M5E544FE8NN545&R58&JFDCFG48&FBF9FG48W&

`&18B5J4E8G8&9QG45G48&Y&SEQT8BQ&')3&MQG&5B4FNN5&4Q45BF&F&RFBB25B5&R8&7>?&99b&

`&-E5KF&SE8GM8S5BF&Y&SEQT8BQ&,M54QB5EF&R8&JFN8QGF&7@?f7@?&99Z&JSFJJQEF&<&99b&

`&-E5KF&JFMQGR5E85&`&O8G5E8&T8JJ5DD8Q&9QRCB8&`&SEQT8BQ&5&!&:7@f;?&99&JSFJJQEF&>&996&

%B&S5JJQ&FR&8B&GC9FEQ&R8&O8G5E8&a&TCGN8QGF&RFBB5&48SQBQD85&R8&9QRCB8& 89S8FD548&FR&a&8GR8M54Q&GFB&R8JFDGQ&J4EC44CE5BF&

;/"90;A1 Q5B2FC34G6QCF,PF56486=365417:6&

IB8&J4FJJ8&9QRCB8&TQ4QKQB458M8&KFEE5GGQ&T8JJ548&58&O8G5E8&9FR85G4F&5SSQJ848&9QEJF4486&

#5&J4EC44CE5&K8FGF&JMVF9548NN545&F&R8&JFDC84Q&E8SQE4545W&

&
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LFGDQGQ& E8SQE454F& R8& JFDC84Q& RCF& K8J4F& 5JJQGQ9F4E8MVF& MQG4E5SSQJ4FZ& 5BBQ& JMQSQ& R8& MQGJFG48EF& CG5& 98DB8QEF&

MQ9SEFGJ8QGF&RFBB5&J4EC44CE5&QDDF44Q&RFBB5&SEFJFG4F&EFB5N8QGFW&
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76!  6/8G6& %GTE5J4EC44CEF& /8G6& %G4FEG8& F& 1EQ46& !8K8BF& 7H& IFGG58Q& :?7;& F& 5BBFD54F& g+QE9F& 4FMG8MVF& SFE& BF&
MQJ4ECN8QG8g:6&

:6!  6/8G6%GTE5J4EC44CEF& /8G6& %G4FEG8& F& 1EQ46& !8K8BF& 7>& IFGG58Q& :??;& F& 5BBFD54F& g+QE9F& 4FMG8MVF& SFE& BF&
MQJ4ECN8QG8g6&

<6!  6/8G6%GTE5J4EC44CEF&F&4E5JSQE48&7>&,F44F9OEF&:??@&F&5BBFD54F&g+QE9F&4FMG8MVF&SFE&BF&MQJ4ECN8QG8g6&&
>6!  6/6##6116& & =& IFGG58Q& 7==A& g+QE9F& 4FMG8MVF& SFE& 8B& M5BMQBQZ& B_FJFMCN8QGF& FR& 8B& MQBB5CRQ& RFBBF& J4EC44CEF& 8G&

MF9FG4Q&5E954QZ&GQE95BF&F&SEFMQ9SEFJJQ&F&SFE&BF&J4EC44CEF&9F45BB8MVFg6&

@6!  6/6##6116&7A&IFGG58Q&7==A&g+QE9F&4FMG8MVF&EFB548KF&58&hh!E84FE8&DFGFE5B8&SFE&B5&KFE8T8M5&R8&J8MCEFNN5&RFBBF&&
MQJ4ECN8QG8&F&RF8&M5E8MV8&F&JQKE5MM5E8MV8iig6&

A6!  6/6##6116&7A&IFGG58Q&7==A&g+QE9F&4FMG8MVF&SFE&BF&MQJ4ECN8QG8&8G&NQGF&J8J98MVFg6&
H6! !8EMQB5EF&>P?HP=AZ&G67@A""6II6P,-!6&8J4ECN8QG8&SFE&B_5SSB8M5N8QGF&RFBBF&g+QE9F&4FMG8MVF&EFB548KF&58&hh!E84FE8&

DFGFE5B8&SFE&B5&KFE8T8M5&R8&J8MCEFNN5&RFBBF&MQJ4ECN8QG8&F&RF8&M5E8MV8&F&JQKE5MM5E8MV8iig&R8&MC8&5B& 6/6&7AP?7P=A6&

;6! !8EMQB5EF&7?P?>P=HZ&G6A@""6II6&8J4ECN8QG8&SFE&B_5SSB8M5N8QGF&RFBBF&g+QE9F&4FMG8MVF&SFE&BF&MQJ4ECN8QG8&8G&NQGF&
J8J98MVFg&R8&MC8&5B& 6/6&7AP?7P=A6&

=6!  6/6&##6116&:?&+QKF9OEF&7=;H&g+QE9F&4FMG8MVF&SFE&B5&SEQDF445N8QGFZ&FJFMCN8QGF&F&MQBB5CRQ&RFDB8&FR8T8M8&8G&
9CE54CE5&F&SFE&8B&BQEQ&MQGJQB8R59FG4Qg6&

7?6! !8EMQB5EF&>&IFGG58Q&7=;=&G6&<?H;H&&]%J4ECN8QG8&8G&9FE84Q&5BBF&GQE9F&4FMG8MVF&SFE&B5&SEQDF445N8QGFZ&FJFMCN8QGF&
F&MQBB5CRQ&RFDB8&FR8T8M8&8G&9CE54CE5&F&SFE&8B&BQEQ&MQGJQB8R59FG4Q^6&

776!  6/6&##6116&77&/5ENQ&7=;;&]+QE9F&4FMG8MVF&E8DC5ER5G48&BF&8GR5D8G8&JC8&4FEEFG8&F&JCBBF&EQMMFZ&B5&J45O8B84X&RF8&
SFGR88&G54CE5B8&F&RFBBF&JM5ES54FZ&8&ME84FE8&DFGFE5B8&F&BF&SEFJME8N8QG8&SFE&B5&SEQDF445N8QGFZ&B_FJFMCN8QGF&F&8B&MQBB5CRQ&

RFBBF&QSFEF&R8&JQJ4FDGQ&RFBBF&4FEEF&F&RFBBF&QSFEF&R8&TQGR5N8QGF^6&

7:6!  6/6&##6116&<& 8MF9OEF&7=;H&]+QE9F&4FMG8MVF&SFE&B5&SEQDF445N8QGFZ&FJFMCN8QGF&F&MQBB5CRQ&RFBBF&MQJ4ECN8QG8&
SEFT5OOE8M54F^6&

7<6! .+%&=@?:&`1EQMFR89FG4Q&5G5B848MQ&SFE&K5BC45EF&B5&EFJ8J4FGN5&5B&TCQMQ&RFDB8&FBF9FG48&MQJ4EC448K8&R8&MQGDBQ9FE54Q&
MF9FG48N8Q&5E954QZ&GQE95BF&F&SEFMQ9SEFJJQ&`&FR8N8QGF&95DD8Q&:??7&

7>6! $ER8G5GN5&RFB&1EFJ8RFG4F&RFB&!QGJ8DB8Q&RF8&/8G8J4E8G6&<:H>&RFB&:?&95ENQ&:??<&]1E898&FBF9FG48&8G&954FE85&R8&
ME84FE8&DFGFE5B8&SFE&B5&MB5JJ8T8M5N8QGF&J8J98M5&RFB&4FEE84QE8Q&G5N8QG5BF&F&R8&GQE9548KF&4FMG8MVF&SFE&BF&MQJ4ECN8QG8&

8G&NQG5&J8J98M5^F&JCMMFJJ8KF&9QR8T8M5N8QG8&F&8G4FDE5N8QG86&

7@6! .+%&)+&7==?W:??A&7<P?>P:??A&)CEQMQR8MF&?&`&!E84FE8&DFGFE5B8&R8&SEQDF445N8QGF&J4EC44CE5BF6&
7A6! .+%&)+&7==7`7`7W:??>&?7P?;P:??>&)CEQMQR8MF&7&`&"N8QG8&JCBBF&J4EC44CEF&`&15E4F&7`7W&"N8QG8&8G&DFGFE5BF&`&1FJ8&

SFE&CG84X&R8&KQBC9FZSFJ8&SEQSE8&F&JQKE5MM5E8MV8&SFE&DB8&FR8T8M86&

7H6! .+%&)+&7==7`:W:??@&?7P?<P:??@&)CEQMQR8MF&7&`&"N8QG8&JCBBF&J4EC44CEF&`&15E4F&:W&!5E8MV8&R5&4E5TT8MQ&JC8&SQG486&
7;6! .+%& )+& 7==7`7`<W:??>& ?7P7?P:??>& )CEQMQR8MF& 7& `& "N8QG8& JCBBF& J4EC44CEF& `& 15E4F& 7`<W&"N8QG8& 8G& DFGFE5BF& `&

!5E8MV8&R5&GFKF6&

7=6! .+%& )+& 7==7`7`>W:??@& ?7P?HP:??@& )CEQMQR8MF& 7& `& "N8QG8& JCBBF& J4EC44CEF& `& 15E4F& 7`>W&"N8QG8& 8G& DFGFE5BF& `&
"N8QG8&RFB&KFG4Q6&

:?6! .+%& )+& 7==7`7`@W:??>& ?7P7?P:??>& )CEQMQR8MF& 7& `& "N8QG8& JCBBF& J4EC44CEF& `& 15E4F& 7`@W&"N8QG8& 8G& DFGFE5BF& `&
"N8QG8&4FE98MVF6&

:76! .+%&)+&7==:`7`7W:??@&:>P77P:??@&)CEQMQR8MF&:& `&1EQDF445N8QGF&RFBBF& J4EC44CEF&R8& M5BMFJ4ECNNQ& `&15E4F&7`7W&
(FDQBF&DFGFE5B8&FEFDQBF&SFE&DB8&FR8T8M86&

::6! .+%&)+&7==:`7`:W:??@&?7P?>P:??@&)CEQMQR8MF&:& `&1EQDF445N8QGF&RFBBF& J4EC44CEF&R8& M5BMFJ4ECNNQ& `&15E4F&7`:W&
(FDQBF&DFGFE5B8&`1EQDF445N8QGF&J4EC44CE5BF&MQG4EQ&B_8GMFGR8Q6&

:<6! .+%&)+&7==<`7`7W:??@&?7P?;P:??@&)CEQMQR8MF&<&`&1EQDF445N8QGF&RFBBF&J4EC44CEF&R8&5MM858Q&`&15E4F&7`7W&(FDQBF&

                                                           

7&JCB&M5S84QBQ&gGQE9548K5&R8&E8TFE89FG4QgW&E8SQE45&B_FBFGMQ&RFBBF&GQE9548KF&89SBF9FG454F&GFB&JQT4j5EF6&#F&GQE9F&

C48B8NN54F&SFE&B5&J4EC44CE5&QDDF44Q&RFBB5&SEFJFG4F&EFB5N8QGF&JQGQ&8GR8M54F&GFB&SEFMFRFG4F&M5S84QBQ&g()#"U%$+)& %&

!"#!$#$&,-(.--.("#)g&g"+"#%,%&)&L)(%0%!')&,L$#-)&!$+&#2".,%#%$& %&!$ %!%& %&!"#!$#$g6&

#5RRQKF&GF8&M5S84QB8&JCMMFJJ8K8&KFGD5GQ&E8MV85954F&GQE9F&5G4FMFRFG48&5B& /&7H6?76?;&a&RQKC4Q&Q&5&SEQDF445N8QGF&

J89CB545&R8&FR8T8MQ&FJ8J4FG4F6&
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DFGFE5B8&F&EFDQBFSFE&DB8&FR8T8M86&

:>6! .+%& )+& 7==<`7`;W:??@& ?7P?;P:??@& )CEQMQR8MF& <& `& 1EQDF445N8QGF& RFBBF& J4EC44CEF& R8& 5MM858Q& `& 15E4F& 7`;W&
1EQDF445N8QGF&RF8MQBBFD59FG486&

:@6! .+%&)+&7==>`7`7W:??@&?7P?<P:??@&)CEQMQR8MF&>&`&1EQDF445N8QGF&RFBBF&J4EC44CEF&MQ9SQJ4F&5MM858Q`M5BMFJ4ECNNQ&
`&15E4F&7`7W(FDQBF&DFGFE5B8&F&EFDQBF&SFE&DB8&FR8T8M86&

:A6! .+%&)+&7==>`:W:??A&7:P?7P:??A&)CEQMQR8MF&>&`&1EQDF445N8QGF&RFBBF&J4EC44CEF&MQ9SQJ4F&5MM858Q`M5BMFJ4ECNNQ&`&
15E4F&:W&(FDQBFDFGFE5B8&F&EFDQBF&SFE&8&SQG486&

:H6! .+%&)+&7==@`7`7W:??@&?7P?:P:??@&)CEQMQR8MF&@& `&1EQDF445N8QGF&RFBBF&J4EC44CEF&R8&BFDGQ& `&15E4F&7`7W&(FDQBF&
DFGFE5B8&Y&(FDQBFMQ9CG8&F&EFDQBF&SFE&DB8&FR8T8M86&

:;6! .+%&)+&7==@`:W:??@&?7P?7P:??@&)CEQMQR8MF&@&`&1EQDF445N8QGF&RFBBF&J4EC44CEF&R8&BFDGQ&`&15E4F&:W&1QG486&
:=6! .+%& )+& 7==A`7`7W:??A& :AP?7P:??A& )CEQMQR8MF& A& `& 1EQDF445N8QGF& RFBBF& J4EC44CEF& R8& 9CE54CE5& `& 15E4F& 7`7W&

(FDQBF&DFGFE5B8&SFEJ4EC44CEF&R8&9CE54CE5&5E9545&F&GQG&5E95456&

<?6! .+%&)+&7==A`<W:??A&?=P?<P:??A&)CEQMQR8MF&A&`&1EQDF445N8QGF&RFBBF&J4EC44CEF&R8&9CE54CE5&`&15E4F&<W&/F4QR8&R8&
M5BMQBQJF9SB8T8M54Q&SFE&J4EC44CEF&R8&9CE54CE5&GQG&5E95456&

<76! .+%&)+&7==H`7W:??@&?7P?:P:??@&)CEQMQR8MF&H&`&1EQDF445N8QGF&DFQ4FMG8M5&`&15E4F&7W&(FDQBF&DFGFE5B86&
<:6! .+%&)+&7==;`7W:??@&?7P?<P:??@&)CEQMQR8MF&;&`&1EQDF445N8QGF&RFBBF&J4EC44CEF&SFE&B5&EFJ8J4FGN5&J8J98M5&`&15E4F&

7W&(FDQBFDFGFE5B8Z&5N8QG8&J8J98MVF&F&EFDQBF&SFE&DB8&FR8T8M86&

<<6! .+%&)+&7==;`<W:??@&?7P?;P:??@&)CEQMQR8MF&;&`&1EQDF445N8QGF&RFBBF&J4EC44CEF&SFE&B5&EFJ8J4FGN5&J8J98M5&`&15E4F&
<W&L5BC45N8QGF&F5RFDC59FG4Q&RFDB8&FR8T8M86&

<>6! .+%&)+&7==;`@W:??@&?7P?7P:??@&)CEQMQR8MF&;&`&1EQDF445N8QGF&RFBBF&J4EC44CEF&SFE&B5&EFJ8J4FGN5&J8J98M5&`&15E4F&
@W&0QGR5N8QG8ZJ4EC44CEF&R8&MQG4FG89FG4Q&FR&5JSF448&DFQ4FMG8M86&

&

&

&

&

>@7& /"-)(%"#%&%/0%)I"-%&

%B&SEQDE5995&MQGJFG4F&B2CJQ&R8&954FE85B8&R8KFEJ86&,QGQ&SEFK8J48&8&JFDCFG48&48S8&R8&954FE85BFW&

&

"! #$%&'($)&!%(*+!$,,($(+!

&

%& 954FE85B8& C48B8NN548& GFBB5& 9QRFBB5N8QGF& JQGQ& 8GR8K8RC548& R5& CG5& J8DB5& 8RFG48T8M548K5& FR& CG& MQR8MF& GC9FE8MQ& dDB8&

FBF9FG48&J4EC44CE5B8&E8MV8595GQ&cCFJ42CB489Q&GFBB5&SEQSE85&RFJME8N8QGFe6&1FE&QDG8&954FE85BF&KFGDQGQ&E8SQE4548&8G&45OFBB5&8&

JFDCFG48&R548W&

-+./0! #+1.)+!1(!&)$2%(,(%3!/+'#$)&!4!

5+(22+/! ,+&66(,(&/%&!1(!,+/%'$7(+/&!%'$28&'2$)&!/(!

9! #+1.)+!1(!&)$2%(,(%3!%$/0&/7($)&!

9$##$! *&2+!2*&,(6(,+!

:)6$! ,+&66(,(&/%&!1(!1()$%$7(+/&!%&'#(,$!

;$%%+'&!1(!,+/6(1&/7$!;<!#! ;$%%+'&!1(!,+/6(1&/7$!2*&,(6(,+!*&'!#$%&'($)&=!>?!'(*+'%$%+!2+)+!
2&!1(8&'2+!1$!@.&))+!0)+A$)&!1&))$!2%'.%%.'$B!

;$%%+'&!1(!,+/6(1&/7$!;<!$! ;$%%+'&!1(!,+/6(1&/7$!2*&,(6(,+!*&'!)C$'#$%.'$!>?!'(*+'%$%+!2+)+!
2&!1(8&'2+!1$!@.&))+!0)+A$)&!1&))$!2%'.%%.'$B!

4)$2%+D*)$2%(,+!! E$%&'($)&!&)$2%(,+!*&'6&%%$#&/%&!*)$2%(,+!*&'!$2%&!/+/!)(/&$'(!

E$22(#$!,+#*'&22(+/&! E$22(#$!%&/2(+/&!1(!,+#*'&22(+/&!*&'!$2%&!/+/!)(/&$'(!

E$22(#$!%'$7(+/&! E$22(#$!%&/2(+/&!1(!%'$7(+/&!*&'!$2%&!/+/!)(/&$'(!

;$%%+'&!$%%'(%+! <+&66(,(/&%&!1(!$%%'(%+!*&'!$2%&!/+/!)(/&$'(!

F$**+'%+!GFHA! F$**+'%+!1(!I$'1&/(/0!$!6)&22(+/&!

F$**+'%+!GFH8! F$**+'%+!1(!I$'1&/(/0!$!%$0)(+!

&

&
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%&R548&JQSE5E8SQE4548&KFGDQGQ&C48B8NN548&SFE&B5&9QRFBB5N8QGF&RFBBQ&JMVF95&J4548MQ&F&SFE&B5&RF4FE98G5N8QGF&RF8&M5E8MV8&

8GFEN85B8&F&4FE98M86&&%G&EFB5N8QGF&5B&48SQ&R8&954FE85BF&KFGDQGQ&E8SQE4548&8GQB4EFW&

&

&

7& MF9FG4Q&

5E954Q&

& &

& & (FJ8J4FGN5&(M& EFJ8J4FGN5&5&M9SEFJJ8QGF&MCO8M5&

& & (FJ8J4FGN5&TM49& EFJ8J4FGN5&9FR85&5&4E5N8QGF&JF9SB8MF&

& & !QFTT8M8FG4F&[JO& !QFTT8M8FG4F&R8&E8RCN8QGF&RFBB5&EFJ8J4FGN5&5&MQ9SEFJJ8QGF&R5&C48B8NN5EF&GFBBQ&J4EFJJ&OBQM[&

:& 5MM858Q& & &

& & -FGJ8QGF&T4& L5BQEF&RFBB5&4FGJ8QGF&R8&EQ44CE5&

& & -FGJ8QGF&Tk& L5BQEF&RFBB5&4FGJ8QGF&R8&JGFEK59FG4Q&

& & (FJ8J4FGN5&TR& (FJ8J4FGN5&R8&M5BMQBQ&SFE&,#&!+(`.+%&7??77&

& & (FJ8J4FGN5&TR&di>?e& (FJ8J4FGN5&R8&M5BMQBQ&SFE&,#&!+(`.+%&7??77&SFE&JSFJJQE8&i&>?99&

& & -FGJ8QGF&5998JJ8O8BF& -FGJ8QGF&5998JJ8O8BF&!+(`.+%&7??77&

& & -FGJ8QGF&5998JJ8O8BF&di>?e& -FGJ8QGF&5998JJ8O8BF&!+(`.+%&7??77&SFE&JSFJJQE8&i&>?99&

<& 9CE54CE5& & &

& & /CE54CE5&MQGJQB8R545& /CE54CE5&SFE&B5&cC5BF&J8&SEFKFRQGQ&8G4FEKFG48&R8&E8GTQENQg&

& & %GMEF9FG4Q&EFJ8J4FGN5& %GMEF9FG4Q&MQGJFDC84Q&8G&4FE98G8&R8&EFJ8J4FGN5&

& & %GMEF9FG4Q&E8D8RFNN5& %GMEF9FG4Q&MQGJFDC84Q&8G&4FE98G8&R8&E8D8RFNN5&

& & (FJ8J4FGN5&T& L5BQEF&RFBB5&EFJ8J4FGN5&5&MQ9SEFJJ8QGF&

& & (FJ8J4FGN5&TK?& L5BQEF&RFBB5&EFJ8J4FGN5&5&45DB8Q&8G&5JJFGN5&R8&4FGJ8QG8&GQE95B8&

& & (FJ8J4FGN5&TV& L5BQEF&RFBB5&EFJ8J4FGN5&5&MQ9SEFJJ8QGF&QE8NNQG45BF&

& & (FJ8J4FGN5&TO& L5BQEF&RFBB5&EFJ8J4FGN5&5&MQ9SEFJJ8QGF&RF8&OBQMMV8&

& & & &

& & (FJ8J4FGN5&TOV& L5BQEF&RFBB5&EFJ8J4FGN5&5&MQ9SEFJJ8QGF&RF8&OBQMMV8&8G&R8EFN8QGF&QE8NNQG45BF&

& & (FJ8J4FGN5&TK?V& L5BQEF&RFBB5&EFJ8J4FGN5&5&45DB8Q&8G&5JJFGN5&R8&4FGJ8QG8&GQE95B8&SFE&BF&4E5K8&

& & (FJ8J4FGN5&T4& L5BQEF&RFBB5&EFJ8J4FGN5&5&4E5N8QGF&SFE&TFJJCE5N8QGF&R85DQG5BF&

& & (FJ8J4FGN5&TKB89& L5BQEF&RFBB5&95JJ895&EFJ8J4FGN5&5&45DB8Q&

& & (FJ8J4FGN5&TO4& L5BQEF&RFBB5&EFJ8J4FGN5&5&4E5N8QGF&RF8&OBQMMV8&

& & !QFTT8M8FG4F&9C& !QFTT8M8FG4F&R_544E84Q&C48B8NN54Q&SFE&B5&EFJ8J4FGN5&5&45DB8Q&d48S8M59FG4F&?6>e&

& & !QFTT8M8FG4F&T8& !QFTT8M8FG4F&R_8GDE5G59FG4Q&C48B8NN54Q&SFE&B5&EFJ8J4FGN5&5&45DB8Q&

& & !QFTT8M8FG4F&[JO& !QFTT8M8FG4F&R8&E8RCN8QGF&RFBB5&EFJ8J4FGN5&5&MQ9SEFJJ8QGF&R5&C48B8NN5EF&GFBBQ&J4EFJJ&OBQM[&

>& BFDGQ& & &

& & )?Z?@& /QRCBQ&R8&FB5J48M84X&MQEE8JSQGRFG4F&5R&CG&TE5448BF&RFB&@l&&

& & (FJ8J4FGN5&TM?& L5BQEF&RFBB5&EFJ8J4FGN5&5&MQ9SEFJJ8QGF&S5E5BBFB5&

& & (FJ8J4FGN5&T4?& L5BQEF&RFBB5&EFJ8J4FGN5&5&4E5N8QGF&S5E5BBFB5&

& & (FJ8J4FGN5&T9& L5BQEF&RFBB5&EFJ8J4FGN5&5&TBFJJ8QGF&
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& & (FJ8J4FGN5&TK& L5BQEF&RFBB5&EFJ8J4FGN5&5&45DB8Q&

& & (FJ8J46&T4?[& (FJ8J4FGN5&M5E544FE8J48M5&d4FGJ8QGF&5996&SFE&()I#),e&SFE&4E5N8QGF&

& & (FJ8J46&T9[& (FJ8J4FGN5&M5E544FE8J48M5&d4FGJ8QGF&5996&SFE&()I#),e&SFE&TBFJJ8QGF&

& & (FJ8J46&TK[& (FJ8J4FGN5&M5E544FE8J48M5&d4FGJ8QGF&5996&SFE&()I#),e&SFE&45DB8Q&

& & /QRCBQ&)?Z?@& /QRCBQ&FB5J48MQ&S5E5BBFBQ&M5E544FE8J48MQ&

& & #59FBB5EF& B59FBB5EF&Q&95JJ8MM8Q&

&

&

LFGDQGQ&8GQB4EF&E8SQE454F&BF&45OFBBF&MQG4FGFG48&8B&E85JJCG4Q&RFBBF&8GTQE95N8QG8&5JJFDG54F&GF8&ME84FE8&R8&SEQDF44Q&8G&CJQ6&

!QG&E8TFE89FG4Q&5B& Q5B2FC3Q&R6&"DD6R4H6863J&]-FJ4&R8&K5B8R5N8QGF&RFB&JQT4j5EF&R8&M5BMQBQ&1($m,"1&F&RF8&9QRCB8&

5DD8CG48K8&1($m,"1&/QRCBQ&IFQ4FMG8MQZ&1($m!" &GQR8&5MM858Q&F&1($m/,-^&`&&KFEJ8QGF&/5DD8Q&:?77Z&R8JSQG8O8BF&

SFE&8B&RQjGBQ5R&JCB&J84Q&EEE@:=6@63Z&J8&JFDG5B5GQ&8&JFDCFG48&FJF9S8&5SSB8M548K8W&

/QRFBB5N8QGF&R8&J4EC44CEF&8G&5MM858Q6&

&

&

-FJ4&+n& -84QBQ&

@@& L)(%0%!"& %&,-"3%#%-"2& %&",-)&!$/1(),,)&%+&"!!%"%$&Y&/)-$ $&$/)I"&

@A& #.!)&#%3)("& %&-("L%&)&",-)&%+&"!!%"%$&

@H& #.!)&#%3)("& %&!$#$++)&%+&"!!%"%$&

@;& ,L)(I$#"/)+-$& %&-("L%&%+&"!!%"%$&

@=& 0"--$()& %&,-(.--.("&

A?& "!!%"%$& 6/6:??;&

A7& "!!%"%$&)!<&

A:& I)("(!'%"&(),%,-)+U)&,-(.--.()&%+&"!!%"%$&

A<& ,-"3%#%-"2& %&",-)&!$/1$,-)&%+&"!!%"%$&

H<&
!$##)I"/)+-%& %+& "!!%"%$W& +$ $& -("L)& !$#$++"& 0#"+I%"-$& !$+& 1(),)+U"& & %((%I% %/)+-%&

-(",L)(,"#%&

H>&
!$##)I"/)+-%&%+&"!!%"%$W&+$ $&-("L)&!$#$++"&0#"+I%"-$&!$+&1(),)+U"&

 %&.+&1%"--$& %&(%+0$(U$&,"# "-$&"##2"+%/"& )##"&!$#$++"&

H@&
!$##)I"/)+-%&%+&"!!%"%$W&+$ $&-("L)&!$#$++"&0#"+I%"-$&!$+&1(),)+U"&
 %& .)&1%"--%& %&(%+0$(U$&,"# "-%&"##2"+%/"& )##"&!$#$++"&

HA& !$##)I"/)+-%&%+&"!!%"%$W&+$ $&-("L)&!$#$++"&0#"+I%"-$&"& .)&L%)&,.&"#%&!$#$++"&

HH&
!$##)I"/)+-%&%+&"!!%"%$W&+$ $&-("L)&!$#$++"&0#"+I%"-$&"&.+"&L%"&!$+& .)&!$/3%+"U%$+%&

 %&!"(%!$&

H;&
!$##)I"/)+-%& %+& "!!%"%$W& +$ $& -("L)& !$#$++"& 0#"+I%"-$& ,.& "+%/"& ,)+U"& (%+0$(U%& "&
*."--($&0%#)& %&3.##$+%& %&!.%&.+"&,.&1%",-("&%+0)(%$()&)&.+"&,.&1%",-("&,.1)(%$()&

H=& L)(%0%!"& )##"&1%",-("&+$ $&-("L)&!$#$++"&

;@& -)#"%$&"!!%"%$W&!$+-($L)+-%&!$+!)+-(%!%&

&

&

&

&

&

&
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%R& -6PQ&K&+Q3F& L@&54M433@& L@&2FR6Q& TQBCN& 0Q6==QC& I& I4224& "8D4& "83M6&
& R5+PM9:& R5+PM9:& R5+PM9:& & R5+PM9:& R5+PM9<& &

7<& "MM858Q&0F@7?&`&,<@@& & & :67??Fo?A& ?6<?& ;6?HHFo?@& H6;?F`?<& 76:?F`?@&

& -FGJ8QGF&T4& @7??6?& & & & & & &

& (FJ8J4FGN5&TR& <@@?6?& & & & & & &

& (FJ8J4FGN5&TR&di>?e& <7@?6?& & & & & & &

& -FGJ8QGF&5998JJ8O8BF& :>??6?& & & & & & &

& -FGJ8QGF&5998JJ8O8BF&di>?e& :7??6?& & & & & & &

& (5SSQE4Q&'( O& & & & & & & & 76??F`?@&

& (5SSQE4Q&'( K& & & & & & & & 76??F`?@&

 

 

 

 

11_MOD_MATERIALI_D2 

 

'/01234/&1556& 789866& :8;866& <8=866& >87?866& @877866& A87:866&

#BCDEFGGF&0/HF4F& & & & & & &

E&%+1+!1(!,$),+)+!JDJ! :22&0/$%+! ! ! ! ! !

JDJ!K&%$!$22&0/$%+! JLMM! ! ! ! ! !

JDJ!K&%$!N!O!$22&0/$%+!!P!,#!Q! MLM! ! ! ! ! !

E&%+1+!1(!,$),+)+!RDR! :22&0/$%+! ! ! ! ! !
RDR!K&%$!$22&0/$%+! JLMM! ! ! ! ! !

RDR!K&%$!N!O!$22&0/$%+!!P!,#!Q! MLM! ! ! ! ! !

"D"!K&%$!$22&0/$%+! "LMM! ! ! ! ! !

"D"!K&%$!N!O!$22&0/$%+!!P!,#!Q! MLM! ! ! ! ! !
IFCF410/3J& & & & & & &

<+&66(,(&/%&!0$##$!EM! "LMS! ! ! ! ! !

<+&66(,(&/%&!0$##$!E"! "LMS! ! ! ! ! !

<+&66(,(&/%&!0$##$!EJ! "LJS! ! ! ! ! !
466&%%(!1&)!J!+'1(/&! T(! ! ! ! ! !

E+#&/%(!&@.(8$)&/%(! T(! ! ! ! ! !

U2$!,+/1(7(+/(!V!&!VV! T(! ! ! ! ! !
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-41K/&1556& 789866& :8;866& <8=866& >87?866& @877866& A87:866&

#BCDEFGGF&0/HF4F& & & & & & &

RDR!K&%$!N!O!$.%+#$%(,+! T(! ! ! ! ! !
RDR!K&%$!$22&0/$%+! "LMM! ! ! ! ! !

RDR!K&%$!$22&0/$%+!!P!,#!Q! MLM! ! ! ! ! !

JDJ!K&%$!N!O!$.%+#$%(,+! T(! ! ! ! ! !

JDJ!K&%$!$22&0/$%+! "LMM! ! ! ! ! !
JDJ!K&%$!N!O!$22&0/$%+!!P!,#!Q! MLM! ! ! ! ! !

"D"!K&%$!N!O!$.%+#$%(,+! T(! ! ! ! ! !

"D"!K&%$!$22&0/$%+! "LMM! ! ! ! ! !

"D"!K&%$!N!O!$22&0/$%+!!P!,#!Q! MLM! ! ! ! ! !
IFCF410/3J& & & & & & &

<+&66(,(&/%&!0$##$!EM! "LMS! ! ! ! ! !

<+&66(,(&/%&!0$##$!E"! "LMS! ! ! ! ! !

<+&66(,(&/%&!0$##$!EJ! "LJS! ! ! ! ! !
O.,&!1(!%$0)(+!*&'!9F!!P!,#!Q! "LMM! ! ! ! ! !

U2$!,+/1(7(+/(!V!&!VV! T(! ! ! ! ! !

E+#&/%(!&@.(8$)&/%(! T(! ! ! ! ! !

&

O& "+"#%,%& )%&!"(%!'%&
.G25MMCE545&K5BC45N8QGF&RF8&M5E8MV8&a&CG&EFcC8J84Q&89SEFJM8GR8O8BF&R8&CG5&MQEEF445&SEQDF445N8QGFZ&8G&S5E48MQB5EF&SFE&BF&

MQJ4ECN8QG8&EF5B8NN54F&8G&NQG5&J8J98M56&

)JJ5Z& 8GT5448Z& a& TQGR59FG45BF& 58& T8G8& RFBB5& RF4FE98G5N8QGF& RFBBF& TQENF& J8J98MVFZ& 8G& cC5G4Q& 8GM8RF& JCBB5& K5BC45N8QGF&

RFBBF&95JJF&F&RF8&SFE8QR8&SEQSE8&RFBB5&J4EC44CE5&R58&cC5B8&R8SFGRQGQ&8&K5BQE8&RFBBF&5MMFBFE5N8QG8&dQER8G54F&RFDB8&JSF44E8&R8&

SEQDF44Qe6&

& #5& K5BC45N8QGF& RF8& M5E8MV8& F& RF8& JQKE5MM5E8MV8& a& J4545& FTTF44C545& 8G& 5MMQERQ& MQG& BF& R8JSQJ8N8QG8& RFB& F5MF3Q&

/6C6=3FMQ&%CDM4=3MB33BMF&-M4=PQM36&79&NFCC46Q&:S7;&d&]+QE9F&4FMG8MVF&SFE&BF&!QJ4ECN8QG8^&e&

#5&K5BC45N8QGF&RF8&M5E8MV8&SFE95GFG48&a&FTTF44C545&JCBBF&R89FGJ8QG8&RFT8G848KF6&

& #F& 5G5B8J8& FTTF44C54FZ& MQEEFR54F& R5& RF445DB854F& RFJME8N8QG8Z& JQGQ& E8SQE454F& GF8& 45OCB548& R8& M5BMQBQ& GFBB5& EFB548K5&

JFN8QGF6&

O@7& #$!"#%UU"U%$+)& )##V%+-)(L)+-$&

!Q2BC6W&ROTELLO E URURI.

0MQW6C564W&CAMPOBASSO

(FN6QCFW&MOLISE

O@:& !"#!$#$& )##)&"U%$+%& )##"&+)L)&)& )#&L)+-$&

+QE9548K5&R8&E8TFE89FG4QW&

 6/6&7H&DFGG58Q&:?7;&`&+$(/)&-)!+%!')&1)(&#)&!$,-(.U%$+%&&

!5S6&<&`&"U%$+%&,.##)&!$,-(.U%$+%&`&15E6&<6<&F&<6>&

&

&

&
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!$/.+)& %&ROTELLO&

&

+)L)X&

&

UQG5&+FKF&p&%%&

1FE8QRQ&R8&E84QEGQZ&-E&p&&<@&5GG8&

!4E&p&qd7&`&G&dA7P:P&Se&BGq`BGd7`7P-Ee&o&?6@HH::re&P&d7&o&:6@=:<Ger&p&?6=<&

!F&dMQFTT6&R8&FJSQJ8N8QGF&5B&KFG4Qe&p&7Z??&

L5BQEF&M5E544FE8J48MQ&RFB&M5E8MQ&5B&JCQBQ&p&cJ[&!F&!4E&p&=<&R5+P9c&

&

!QSFE4CE5&5R&CG5&T5BR5W&&

"GDQBQ&R8&8GMB8G5N8QGF&RFBB5&T5BR5&5&p&<?Z?n&

97&p&?Z;?&&&pi&&&*7&p&60&R5+P9c&

&

,MVF95&R8&M5E8MQW&

&

&

L)+-$X&

&

UQG5&KFG4Q&p&<&

LFBQM84X&O5JF&RFBB5&NQG5Z&LO6Q&p&:H&9PJ&&d-5O6&<6<6%e&

"B484CR8GF&O5JF&RFBB5&NQG5Z&"Q&p&@??&9&&d-5O6&<6<6%e&

"B484CR8GF&RFB&J84QZ&"J&p&HA&9&

LFBQM84X&R8&E8TFE89FG4QZ&LO&p&:HZ??&9PJ&dLO&p&LO6Q&&SFE&&"J&s&"Qe&

1FE8QRQ&R8&E84QEGQZ&-E&p&&@?&5GG8&

!E&p&7&SFE&-E&p&@?&5GG8&

LFBQM84X&E8TFE845&5B&SFE8QRQ&R8&E84QEGQ&R8&SEQDF44QZ&LE&p&LO&!E&p&:HZ??&9PJ&

&

!B5JJF&R8&ECDQJ84X&RFB&4FEEFGQW&3&

q"EFF&CEO5GF&dGQG&R8&MB5JJF&"eZ&JCOCEO5GFZ&8GRCJ4E85B8&F&OQJMV8KFr&

&

!54FDQE85&FJSQJ8N8QGFW&d)G4EQ4FEE5&T8GQ&5&<?&[9&R5B&95EFe&&48SQ&%%%&

d&tE&p&?Z:?b&&&UQ&p&?Z7?&9b&&&U98G&p&@&9&e&
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1EFJJ8QGF&M8GF48M5&R8&E8TFE89FG4QZ&cO&p&>A&R5+P9c&

&

!QFTT8M8FG4F&R8&TQE95Z&!S&p&7Z??&

!QFTT8M8FG4F&R8G598MQZ&!R&p&7Z??&

!QFTT8M8FG4F&R8&FJSQJ8N8QGFZ&!F&p&7ZH7&

!QFTT8M8FG4F&R8&FJSQJ8N8QGF&4QSQDE5T8M5Z&!4&p&7Z??&

"B4FNN5&RFBB_FR8T8M8QZ&V&p&:Z>?&9&

&

1EFJJ8QGF&RFB&KFG4QZ&S&p&cO&!F&!S&!R&&p&H5&R5+P9c&

&

-)/0)("-.("& )##V"(%"&),-)(+"X&

&

UQC4X&%%%&

-&26C&Y&Z;@O<[&&\+-!&<@O@O]&

-)/0)("-.("& )##V"(%"&),-)(+"X&

UQG5W&%%%&

-&98G&p&`;6@<n&&q+-!&<6@6@r&

-&95f&p&>76=;n&&q+-!&<6@6Ar&

&

&

&

!$/.+)& %&URURI

+)L)X&

&

UQG5&+FKF&p&%%&

1FE8QRQ&R8&E84QEGQZ&-E&p&&@?&5GG8&

!4E&p&7&SFE&-E&p&@?&5GG8&

!F&dMQFTT6&R8&FJSQJ8N8QGF&5B&KFG4Qe&p&?Z=?&

L5BQEF&M5E544FE8J48MQ&RFB&M5E8MQ&5B&JCQBQ&p&cJ[&!F&!4E&p&=?&R5+P9c&

&

!QSFE4CE5&5R&CG5&T5BR5W&&

"GDQBQ&R8&8GMB8G5N8QGF&RFBB5&T5BR5&5&p&<?Z?n&

97&p&?Z;?&&&pi&&&*7&p&H1&R5+P9c&

&

,MVF95&R8&M5E8MQW&
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&

&

&

&

&

&

L)+-$X&

&

UQG5&KFG4Q&p&<&

LFBQM84X&O5JF&RFBB5&NQG5Z&LO6Q&p&:H&9PJ&&d-5O6&<6<6%e&

"B484CR8GF&O5JF&RFBB5&NQG5Z&"Q&p&@??&9&&d-5O6&<6<6%e&

"B484CR8GF&RFB&J84QZ&"J&p&@&9&

LFBQM84X&R8&E8TFE89FG4QZ&LO&p&:HZ??&9PJ&dLO&p&LO6Q&&SFE&&"J&s&"Qe&

1FE8QRQ&R8&E84QEGQZ&-E&p&&@?&5GG8&

!E&p&7&SFE&-E&p&@?&5GG8&

LFBQM84X&E8TFE845&5B&SFE8QRQ&R8&E84QEGQ&R8&SEQDF44QZ&LE&p&LO&!E&p&:HZ??&9PJ&

&

!B5JJF&R8&ECDQJ84X&RFB&4FEEFGQW&3&

q"EFF&CEO5GF&dGQG&R8&MB5JJF&"eZ&JCOCEO5GFZ&8GRCJ4E85B8&F&OQJMV8KFr&

&

!54FDQE85&FJSQJ8N8QGFW&d)G4EQ4FEE5&T8GQ&5&<?&[9&R5B&95EFe&&48SQ&%%%&

d&tE&p&?Z:?b&&&UQ&p&?Z7?&9b&&&U98G&p&@&9&e&

1EFJJ8QGF&M8GF48M5&R8&E8TFE89FG4QZ&cO&p&>A&R5+P9c&

&

!QFTT8M8FG4F&R8&TQE95Z&!S&p&7Z??&

!QFTT8M8FG4F&R8G598MQZ&!R&p&?Z;?&

!QFTT8M8FG4F&R8&FJSQJ8N8QGFZ&!F&p&7ZH7&

!QFTT8M8FG4F&R8&FJSQJ8N8QGF&4QSQDE5T8M5Z&!4&p&7Z??&

"B4FNN5&RFBB_FR8T8M8QZ&V&p&:Z@?&9&

&

1EFJJ8QGF&RFB&KFG4QZ&S&p&cO&!F&!S&!R&&p&A5&R5+P9c&

&

&
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-)/0)("-.("& )##V"(%"&),-)(+"X&

&

UQG5W&%%%&

-&98G&p&`;6?>n&&q+-!&<6@6@r&

-&95f&p&>:6??n&&q+-!&<6@6Ar&

&

&

&

&

&

O@<& L"#.-"U%$+)& )##V"U%$+)&,%,/%!"&

&

#25N8QGF&J8J98M5&JCBBF&MQJ4ECN8QG8&a&K5BC4545&5&S5E48EF&R5BB5&]SFE8MQBQJ84X&J8J98M5&R8&O5JF^Z&8G&MQGR8N8QG8&8RF5B8&R8&J84Q&

R8&E8TFE89FG4Q&E8D8RQ&MQG&JCSFET8M8F&4QSQDE5T8M5&QE8NNQG45BF6&

"BBQ& J454Q&544C5BFZ& B5&SFE8MQBQJ84X& J8J98M5& JC& EF48MQBQ&R8& E8TFE89FG4Q&GFBB28G4FEK5BBQ&R8& E8TFE89FG4Q&a& TQEG845&R58&R548&

SCOOB8M548&JCB&J84Q&V44SWPPFJJF769868GDK684P6& &1FE&SCG48& GQG&MQ8GM8RFG48&MQG& 8B& EF48MQBQ&R8& E8TFE89FG4Q&F&SFE8QR8&R8& E84QEGQ&

GQG& MQG4F9SB548& R8EF4459FG4F& J8& QSFE5& MQ9F& 8GR8M54Q& GFBB2& 5BBFD54Q& 5BBF& +-!& dE8JSF448K59FG4F& 9FR85& SFJ545& F&

8G4FESQB5N8QGFe6&&

#2& 5N8QGF& J8J98M5& K8FGF& RFT8G845& 8G& EFB5N8QGF& 5R& CG& SFE8QRQ& R8& E8TFE89FG4Q& LE& MVF& J8& E8M5K5Z& SFE& M85JMCG& 48SQ& R8&

MQJ4ECN8QGFZ&9QB48SB8M5GRQGF&B5&K845&GQ98G5BF&SFE&8B&MQFTT8M8FG4F&R2CJQ&dKFR8&45OFBB5&15E59F4E8&RFBB5&J4EC44CE5e6&08JJ54Q&8B&

SFE8QRQ& R8& E8TFE89FG4Q&LE& F& B5& SEQO5O8B84X& R8& JCSFE59FG4Q& 1KFE& 5JJQM8545& 5& M85JMCGQ& RFDB8& J4548& B8984F& MQGJ8RFE548Z& J8&

Q448FGF&8B&SFE8QRQ&R8&E84QEGQ&-E&F&8&EFB548K8&S5E59F4E8&R8&SFE8MQBQJ84X&J8J98M5&dKFR8&45OFBB5&JCMMFJJ8K5eW&&

5DW& 5MMFBFE5N8QGF&QE8NNQG45BF&95JJ895&RFB&4FEEFGQb&

0QW& K5BQEF&95JJ89Q&RFB&T544QEF&R8&59SB8T8M5N8QGF&RFBBQ&JSF44EQ&8G&5MMFBFE5N8QGF&QE8NNQG45BFb&

-uMW&SFE8QRQ&R8&8G8N8Q&RFB&4E544Q&5&KFBQM84X&MQJ45G4F&RFBBQ&JSF44EQ&8G&5MMFBFE5N8QGF&QE8NNQG45BFb&&

&

Parametri della struttura 

!B5JJF&R_CJQ& L845&LG&q5GG8r& !QFTT6&.JQ& 1FE8QRQ&LE&q5GG8r& -8SQ&R8&JCQBQ& !54FDQE85&4QSQDE5T8M5&

%%& @?6?& 76?& @?6?& !& -7&

&

%GR8K8RC548&JC&EF48MQBQ&R8&E8TFE89FG4Q&8&S5E59F4E8&R8&SFE8MQBQJ84X&J8J98M5&J8&K5BC45GQ&8&S5E59F4E8&JSF44E5B8&E8SQE4548&8G&

45OFBB5W&&

,&a&8B&MQFTT8M8FG4F&MVF&48FGF&MQG4Q&RFBB5&M54FDQE85&R8&JQ44QJCQBQ&F&RFBBF&MQGR8N8QG8&4QSQDE5T8MVF&9FR85G4F&B5&EFB5N8QGF&

JFDCFG4F&,&p&,Ju,4&d<6:6<e&

0Q&a&8B&T544QEF&MVF&cC5G48T8M5&B259SB8T8M5N8QGF&JSF44E5BF&95JJ895Z&JC&J84Q&R8&E8TFE89FG4Q&E8D8RQ&QE8NNQG45BF&

0K& a& 8B& T544QEF& MVF&cC5G48T8M5& B259SB8T8M5N8QGF& JSF44E5BF&95JJ895& KFE48M5BFZ& 8G& 4FE98G8& R8& 5MMFBFE5N8QGF&QE8NNQG45BF&

95JJ895&RFB&4FEEFGQ&5D&JC&J84Q&R8&E8TFE89FG4Q&E8D8RQ&QE8NNQG45BF&

-O&a&8B&SFE8QRQ&MQEE8JSQGRFG4F&5BB28G8N8Q&RFB&4E544Q&RFBBQ&JSF44EQ&5R&5MMFBFE5N8QGF&MQJ45G4F6&
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-M&a&8B&SFE8QRQ&MQEE8JSQGRFG4F&5BB28G8N8Q&RFB&4E544Q&RFBBQ&JSF44EQ&5&KFBQM84X&MQJ45G4F6&

-R&a&8B&SFE8QRQ&MQEE8JSQGRFG4F&5BB28G8N8Q&RFB&4E544Q&RFBBQ&JSF44EQ&5&JSQJ459FG4Q&MQJ45G4F6&

 

O@<@7& L)(%?%!')& %&()I$#"(%-"V&
,85&SFE&B5&JMFB45&RFB&9F4QRQ&R8&M5BMQBQZ&J85&SFE&B5&K5BC45N8QGF&RFB&T544QEF&R8&J4EC44CE5&5RQ4454QZ&RFKF&FJJFEF&FTTF44C54Q&8B&

MQG4EQBBQ&RFBB5&EFDQB5E84X&RFBB5&J4EC44CE56&

#5&45OFBB5&JFDCFG4F&E8FS8BQD5Z&SFE&B5&J4EC44CE5&8G&FJ59FZ&BF&MQGR8N8QG8&R8&EFDQB5E84X&8G&S85G45&FR&8G&5B4FNN5&JQRR8JT544F6&

REGOLARITÀ DELLA STRUTTURA IN PIANTA 

#5&MQGT8DCE5N8QGF&8G&S85G45&a&MQ9S5445&F&5SSEQJJ89548K59FG4F&J899F4E8M5&E8JSF44Q&5&RCF&R8EFN8QG8&QE4QDQG5B8Z&

8G&EFB5N8QGF&5BB5&R8J4E8OCN8QGF&R8&95JJF&F&E8D8RFNNF&
,%&

%B&E5SSQE4Q&4E5&8&B548&R8&CG&EF445GDQBQ&8G&MC8&B5&MQJ4ECN8QGF&E8JCB45&8GJME8445&a&8GTFE8QEF&5&>& ,%&

+FJJCG5&R89FGJ8QGF&R8&FKFG4C5B8&E8FG4E8&Q&JSQEDFGNF&JCSFE5&8B&:@&l&RFBB5&R89FGJ8QGF&4Q45BF&RFBB5&MQJ4ECN8QGF&

GFBB5&MQEE8JSQGRFG4F&R8EFN8QGF&
,%&

IB8&QE8NNQG459FG48&SQJJQGQ&FJJFEF&MQGJ8RFE548&8GT8G8459FG4F&E8D8R8&GFB&BQEQ&S85GQ&E8JSF44Q&5DB8&FBF9FG48&KFE48M5B8&

F&JCTT8M8FG4F9FG4F&EFJ8J4FG48&
,%&

&

()I$#"(%-^& )##"&,-(.--.("&%+&"#-)UU"&

-C448&8&J8J4F98&EFJ8J4FG48&KFE48M5B8&dcC5B8&4FB58&F&S5EF48e&J8&FJ4FGRQGQ&SFE&4C445&B25B4FNN5&RFBB5&MQJ4ECN8QGF& ,%&

/5JJ5& F& E8D8RFNN5& E895GDQGQ& MQJ45G48& Q& K5E85GQ& DE5RC5B9FG4FZ& JFGN5& OECJMV8& M59O859FG48Z& R5BB5& O5JF& 5BB5&

JQ9984X& RFBB5& MQJ4ECN8QGF& dBF& K5E85N8QG8& R8&95JJ5& R5& CG& QE8NNQG459FG4Q& 5BB25B4EQ& GQG& JCSFE5GQ& 8B& :@&lZ& B5&

E8D8RFNN5&GQG&J8&E8RCMF&R5&CG&QE8NNQG459FG4Q&5&cCFBBQ&JQKE5J45G4F&S8v&RFB&<?l&F&GQG&5C9FG45&S8v&RFB&7?leb&58&

T8G8&RFBB5&E8D8RFNN5&J8&SQJJQGQ&MQGJ8RFE5EF&EFDQB5E8&8G&5B4FNN5&J4EC44CEF&RQ454F&R8&S5EF48&Q&GCMBF8&8G&M656&Q&S5EF48&F&

GCMBF8& 8G& 9CE54CE5& R8& JFN8QGF& MQJ45G4F& JCBB25B4FNN5& Q& R8& 4FB58& MQG4EQKFG4548& 8G& 5MM858QZ& 58& cC5B8& J85& 5TT8R54Q&

5B9FGQ&8B&@?l&RFBB25N8QGF&J8J98M5&5BB5&O5JF&

+$&

+FBBF& J4EC44CEF& 8G4FB5854F& SEQDF4454F& 8G& ! & ]3^& 8B& E5SSQE4Q& 4E5& EFJ8J4FGN5& FTTF448K5& F& EFJ8J4FGN5& E8MV8FJ45& R5B&

M5BMQBQ& GQG& a& J8DG8T8M548K59FG4F& R8KFEJQ& SFE& QE8NNQG459FG48& R8KFEJ8& d8B& E5SSQE4Q& TE5& B5& EFJ8J4FGN5& FTTF448K5& F&

cCFBB5&E8MV8FJ45Z&M5BMQB545&5R&CG&DFGFE8MQ&QE8NNQG459FG4QZ&GQG&RFKF&R8TTFE8EF&S8v&RFB&:?l&R5BB25G5BQDQ&E5SSQE4Q&

RF4FE98G54Q&SFE&CG&5B4EQ&QE8NNQG459FG4Qeb&SCw&T5EF&FMMFN8QGF&B2CB489Q&QE8NNQG459FG4Q&R8&J4EC44CEF&8G4FB5854F&R8&

5B9FGQ&4EF&QE8NNQG459FG48&

,%&

)KFG4C5B8& EFJ4E8GD89FG48& RFBB5& JFN8QGF& QE8NNQG45BF& RFBB5& MQJ4ECN8QGF& 5KKFGDQGQ& 8G& 9QRQ& DE5RC5BF& R5& CG&

QE8NNQG459FG4Q&5B&JCMMFJJ8KQZ&E8JSF445GRQ&8&JFDCFG48&B89848W&5R&QDG8&QE8NNQG459FG4Q&8B&E8FG4EQ&GQG&JCSFE5&8B&<?l&

RFBB5& R89FGJ8QGF& MQEE8JSQGRFG4F& 5B& SE89Q& QE8NNQG459FG4QZ& Gx& 8B& :?l& RFBB5& R89FGJ8QGF& MQEE8JSQGRFG4F&

5BB2QE8NNQG459FG4Q& 899FR85459FG4F& JQ44QJ45G4F6& 05& FMMFN8QGF& B2CB489Q& QE8NNQG459FG4Q& R8& MQJ4ECN8QG8& R8&

5B9FGQ&cC544EQ&S85G8&SFE&8B&cC5BF&GQG&JQGQ&SEFK8J4F&B89845N8QG8&R8&EFJ4E8GD89FG4Q&

,%&

 

& #5&E8D8RFNN5&a&M5BMQB545&MQ9F&E5SSQE4Q&TE5&8B&45DB8Q&MQ9SBFJJ8K59FG4F&5DFG4F&5B&S85GQ&F&dZ&JSQJ459FG4Q&EFB548KQ&

R8&S85GQ&d%B&45DB8Q&R8&S85GQ&a&B5&JQ9954QE85&RFBBF&5N8QG8&QE8NNQG45B8&5DFG48&5B&R8&JQSE5&RFB&S85GQ&MQGJ8RFE54Qe6&
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-C448&8&K5BQE8&M5BMQB548&FR&C48B8NN548&SFE&BF&KFE8T8MVF&JQGQ&E8SQE4548&GF8&45OCB548&R8&M5BMQBQ&GFBB5&EFB548K5&JFN8QGF6&
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#5&MB5JJF&R8&RC448B84X&a&E5SSEFJFG4548K5&RFBB5&M5S5M84X&RFBB2FR8T8M8Q&8G&5MM858Q&R8&R8JJ8S5EF&FGFED85&8G&M59SQ&5GFB5J48MQ&

SFE&5N8QG8&M8MB8MVF&E8SF4C4F6&

#F&RFTQE95N8QG8&5GFB5J48MVF&RFKQGQ&FJJFEF&R8J4E8OC84F&GFB&95DD8QE&GC9FEQ&R8&FBF9FG48&RC448B8Z&8G&S5E48MQB5EF&BF&4E5K8Z&

J5BK5DC5ER5GRQ& 8G& 45B& 9QRQ& 8& S8B5J4E8& FR& FK845GRQ& 9FMM5G8J98& DBQO5B8& R8& S85GQ& Q& 5B4E8& 9FMM5G8J98& 8G4E8GJFM59FG4F&

TE5D8B86&

&

%B&  6/6& 7H& DFGG58Q& :?7;& RFT8G8JMF& RCF& 48S8& R8& MQ9SQE459FG4Q& J4EC44CE5BF5e& MQ9SQE459FG4Q& J4EC44CE5BF& GQG&

R8JJ8S548KQZ&

QSSCEF&

Oe&MQ9SQE459FG4Q&J4EC44CE5BF&R8JJ8S548KQ6&

1FE&MQ9SQE459FG4Q&J4EC44CE5BF&GQG&R8JJ8S548KQZ&GFBB5&K5BC45N8QGF&RFBB5&RQ95GR5&4C44F&BF&9F9OE54CEF&F&8&MQBBFD59FG48&

E895GDQGQ&8G&M59SQ&FB5J48MQ&Q&JQJ45GN85B9FG4F&FB5J48MQb&B5&RQ95GR5&RFE8K5G4F&R5BBy5N8QGF&J8J98M5&F&R5BBF&5B4EF&5N8QG8&a&

M5BMQB545Z&8G&TCGN8QGF&RFBBQ&J454Q&B8984F&MC8&M8&J8&E8TFE8JMFZ&95&8GR8SFGRFG4F9FG4F&R5BB5&48SQBQD85&J4EC44CE5BF&F&JFGN5&4FGFE&

MQG4Q&RFBBF&GQG&B8GF5E84X&R8&954FE85BFZ&544E5KFEJQ&CG&9QRFBBQ&FB5J48MQ&dK6&z&H6:6Ae&

1FE&MQ9SQE459FG4Q&J4EC44CE5BF&R8JJ8S548KQZ&GFBB5&K5BC45N8QGF&RFBB5&RQ95GR5&CG&GC9FEQ&FBFK54Q&R8&9F9OE54CEF&FPQ&

MQBBFD59FG48& FKQBKQGQ& 8G& M59SQ& SB5J48MQZ& 9FG4EF& B5& EFJ45G4F& S5E4F& RFBB5& J4EC44CE5& E895GF& 8G& M59SQ& FB5J48MQ& Q&

JQJ45GN85B9FG4F& FB5J48MQb& B5& RQ95GR5& RFE8K5G4F& R5BBy5N8QGF& J8J98M5& F& R5BBF& 5B4EF& 5N8QG8& a& M5BMQB545Z& 8G& TCGN8QGF& RFBBQ&

J454Q& B8984F& MC8& M8& J8& E8TFE8JMF& F& RFBB5& 48SQBQD85& J4EC44CE5BFZ& 4FGFGRQ& MQG4Q& RFBB5& M5S5M84X& R8JJ8S548K5& BFD545& 5BBF& GQG&

B8GF5E84X&R8&954FE85BF6&,F&B5&M5S5M84X&R8JJ8S548K5&a&SEFJ5&8G&MQG4Q&89SB8M8459FG4F&544E5KFEJQ&8B&T544QEF&R8&MQ9SQE459FG4Q&c&

dK6&z&H6<eZ&J8&5RQ445&CG&9QRFBBQ&FB5J48MQb&JF&B5&M5S5M84X&R8JJ8S548K5&a&SEFJ5&8G&MQG4Q&FJSB8M8459FG4FZ&J8&5RQ445&CG25RFDC545&

BFDDF&MQJ484C48K5&dK6&z&H6:6Ae6&

.G5&MQJ4ECN8QGF&5&MQ9SQE459FG4Q&J4EC44CE5BF&R8JJ8S548KQ&RFKF&FJJFEF&SEQDF44545&SFE&MQGJFDC8EF&CG5&RFBBF&RCF&!B5JJ8&

R8& C448B84X&

d! eW&

`&!B5JJF&R8& C448B84X&"B45&d! ^"^eZ&5R&FBFK545&M5S5M84X&R8JJ8S548K5b&

`&!B5JJF&R8& C448B84X&/FR85&d! ^3^eZ&5&9FR85&M5S5M84X&R8JJ8S548K56&

#5&R8TTFEFGN5&4E5&BF&RCF&MB5JJ8&E8J8FRF&GFBB2FG484X&RFBBF&SB5J48M8NN5N8QG8&MC8&M8&J8&E8MQGRCMF&8G&T5JF&R8&SEQDF445N8QGFb&SFE&

59OFRCF& BF& MB5JJ8Z& QGRF& 5JJ8MCE5EF& 5BB5& J4EC44CE5& CG& MQ9SQE459FG4Q& R8JJ8S548KQ& F& RC448BF& FK845GRQ& EQ44CEF& TE5D8B8& F& B5&

TQE95N8QGF&R8&9FMM5G8J98&8GJ45O8B8&89SEFK8J48Z&J8&T5&E8MQEJQ&58&SEQMFR89FG48&48S8M8&RFBB5&DFE5EMV85&RFBBF&EFJ8J4FGNF6&

#5&J4EC44CE5&8G&FJ59F&a&J4545&SEQDF44545&8G&MB5JJF&R8&RC448B84X&3",,"6&
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#2FR8T8M8Q&a&J454Q&SEQDF4454Q&SFE&CG5&L845&+Q98G5BF&S5E8&5&@?&F&SFE&!B5JJF&R2.JQ&S5E8&5&76&

%G&O5JF&5BBF&8GR5D8G8&DFQDGQJ48MVF&FTTF44C54F&J8&a&MB5JJ8T8M54Q&8B&JCQBQ&R8&TQGR5N8QGF&R8&M54FDQE85&"Z&MC8&MQEE8JSQGRQGQ&

8&JFDCFG48&K5BQE8&SFE&8&S5E59F4E8&GFMFJJ5E8&5BB5&MQJ4ECN8QGF&RFDB8&JSF44E8&R8&E8JSQJ45&QE8NNQG45BF&F&KFE48M5BFW&

 

,343Q&#6263F& !QFD@&"2P8@&,3M43@&

,454Q&B8984F&R8&QSFE548K84X& 76??&

,454Q&B8984F&R8&R5GGQ& 76??&

,454Q&B8984F&J5BK5DC5ER85&RFBB5&K845& 76??&

,454Q&B8984F&SEFKFGN8QGF&MQBB5JJQ& 76??&

 

1FE& B5& RFT8G8N8QGF& RFDB8& JSF44E8& R8& E8JSQJ45Z& QB4EF& 5BB25MMFBFE5N8QGF& 5D& 5B& JCQBQ& dR8SFGRFG4F& R5BB5&

J8J98M5&RFB&!Q9CGFe&QMMQEEF&RF4FE98G5EF& 8B&0544QEF&R8&,4EC44CE5&c6%B&0544QEF&R8& J4EC44CE5&c& a& CG& T544QEF

TQENF&FB5J48MVF&8G4EQRQ44Q&SFE&4FGFEF&MQG4Q&RFBBF&M5S5M84X&R8JJ8S548KF&RFBB5&J4EC44CE5&MVF&R8SFGRF&R5B&J8J4F

5RQ4454QZ&R5BB5&!B5JJF&R8& C448B84X&F&R5BB5&EFDQB5E84X&8G&5B4FNN56&

,8&a&8GQB4EF&5JJCG4Q&8B&!QFTT8M8FG4F&R8&"9SB8T8M5N8QGF&-QSQDE5T8M5&,-&S5E8&5&7Z??6&&

#_FR8T8M8Q&a&J454Q&SEQDF4454Q&SFE&5SS5E4FGFEF&5BB5&!B5JJF&76&
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O@<@>& /)-$ $& %&"+"#%,%&
%B& M5BMQBQ&RFBBF&5N8QG8& J8J98MVF&a& J454Q&FJFDC84Q& 8G&5G5B8J8& R8G598M5&9QR5BFZ&MQGJ8RFE5GRQ& 8B& MQ9SQE459FG4Q&RFBB5&

J4EC44CE5&8G&EFD89F&FB5J48MQ&B8GF5EF6&

%B& GC9FEQ& R8&9QR8& R8& K8OE5N8QGF& MQGJ8RFE54Q& d:?e& V5& MQGJFG484QZ& GFBBF& K5E8F& MQGR8N8QG8Z& R8&9QO8B845EF& BF& JFDCFG48&

SFEMFG4C5B8&RFBBF&95JJF&RFBB5&J4EC44CE5W&

&

,343Q&#6263F&  6MFG6QCF&,6=24& _&

J5BK5DC5ER85&RFBB5&K845& {& ==ZA&

J5BK5DC5ER85&RFBB5&K845& |& ==ZA&

J5BK5DC5ER85&RFBB5&K845& U& ==ZA&

&

&

& 1FE&K5BC45EF&B5&E8JSQJ45&95JJ895&MQ9SBFJJ8K5&R8&CG5&DFGFE8M5&M5E544FE8J48M5&)Z&MQGJFDCFG4F&5BB5&JQKE5SSQJ8N8QGF&

RF8&9QR8Z&J8&a&C48B8NN545&CG5&4FMG8M5&R8&MQ9O8G5N8QGF&SEQO5O8B8J48M5&RFT8G845&!*!&d!Q9SBF4F&*C5RE548M&!Q9O8G548QG& `&

!Q9O8G5N8QGF&*C5RE548M5&!Q9SBF45eW&

&

&

&

MQGW&

& & ! ! ! &

&

RQKFW&

G& a&8B&GC9FEQ&R8&9QR8&R8&K8OE5N8QGF&MQGJ8RFE548&

x& a&8B&MQFTT8M8FG4F&R8&J9QEN59FG4Q&K8JMQJQ&FcC8K5BFG4F&FJSEFJJQ&8G&SFEMFG4C5BFb&

b8}& a&8B&E5SSQE4Q&4E5&BF&TEFcCFGNF&R8&M85JMCG5&MQSS85&8`}&R8&9QR8&R8&K8OE5N8QGF6&

&

#F&JQBBFM845N8QG8&RFE8K5G48&R5&45B8&5N8QG8&JQGQ&J454F&MQ9SQJ4F&SQ8&MQG&cCFBBF&RFE8K5G48&R5&M5E8MV8&KFE48M5B8Z&QE8NNQG45B8&

GQG&J8J98M8&JFMQGRQ&BF&K5E8F&MQ9O8G5N8QG8&R8&M5E8MQ&SEQO5O8B8J48MVF6&%B&M5BMQBQ&a&J454Q&FTTF44C54Q&9FR85G4F&CG&SEQDE5995&

5DB8&FBF9FG48&T8G848&BF&MC8&M5E544FE8J48MVF&KFEE5GGQ&RFJME844F&GFB&JFDC84Q6&

%B&M5BMQBQ&RFDB8&FTTF448&RFBB25N8QGF&J8J98M5&a&J454Q&FJFDC84Q&MQG&E8TFE89FG4Q&5BB5&J4EC44CE5&JS5N85BFZ&4FGFGRQ&M8Qa&MQG4Q&

RFDB8& FBF9FG48& 8G4FE5DFG48& TE5& BQEQ& JFMQGRQ& B2FTTF448K5& EF5B8NN5N8QGF& FJMBCRFGRQ& 8& 459SQG59FG486& +QG& M8& JQGQ&

5SSEQJJ895N8QG8&JC&4F448&8GMB8G548Z&S85G8&JT5BJ548&Q&JM5BFZ&JQBF44FZ&S5EF48&8EE8D8RFG48&F&GCMBF86&&
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,8& a& 4FGC4Q& MQG4Q& RFBBF& RFTQE95O8B84X& 45DB85G48& F& TBFJJ8QG5B8& RFDB8& FBF9FG48&9QGQR89FGJ8QG5B8b& S5EF48Z& JF448Z& JQBF44F&

JQGQ&J4548&MQEEF4459FG4F&JMVF9548NN548& 4E5984F&FBF9FG48&T8G848&5& 4EFPcC544EQ&GQR8&MQG&MQ9SQE459FG4Q&J85&5&S85J4E5&MVF&5&

B5J4E56&

,QGQ&J4548&MQGJ8RFE548&JF8&DE5R8&R8&B8OFE4X&SFE&GQRQb&8G&QDG8&GQRQ&RFBB5&J4EC44CE5&JQGQ&J454F&5SSB8M54F&BF&TQENF&J8J98MVF&

RFE8K5G48&R5BBF&95JJF&M8EMQJ45G486&#F&JQBBFM845N8QG8&RFE8K5G48&R5&45B8&TQENF&JQGQ&J454F&SQ8&MQ9O8G54F&MQG&cCFBBF&RFE8K5G48&

R5DB8&5B4E8&M5E8MV8&MQ9F&SE895&JSFM8T8M54Q6&

O@<@O& !$/`%+"U%$+)& )##)&!$/0$+)+-%& )##V"U%$+)&,%,/%!"&
%B& J8J95& K8FGF& MQGKFGN8QG5B9FG4F& MQGJ8RFE54Q& MQ9F& 5DFG4F& JFS5E5459FG4F& 8G& RCF& R8EFN8QG8& 4E5& BQEQ& QE4QDQG5B8&

SEFT8JJ54Fb& SFE& 4FGFEF& MQG4Q& MVF& GFBB5& EF5B4X& 8B& 9Q4Q& RFB& 4FEEFGQ& RCE5G4F& B2FKFG4Q& J8J98MQ& V5& R8EFN8QGF& M5JC5BF& F& 8G&

5MMQERQ&MQG&BF&SEFJME8N8QG8&GQE9548KFZ&SFE&Q44FGFEF&B2FTTF44Q&MQ9SBFJJ8KQ&RFB&J8J95Z&5&S5E48EF&R5DB8&FTTF448&RFBBF&R8EFN8QG8&

M5BMQB548&JFS5E5459FG4FZ&J8&a&SEQKKFRC4Q&5&JQ995EF&8&95JJ898&Q44FGC48&8G&CG5&R8EFN8QGF&MQG&8B&<?l&RF8&95JJ898&Q44FGC48&

SFE&B25N8QGF&5SSB8M545&GFBB25B4E5&R8EFN8QGF6&

O@<@A& )!!)+-(%!%-"V&"!!% )+-"#%&
1FE& K5BC45EF& BF& FMMFG4E8M84X& 5MM8RFG45B8Z& SEFK8J4F& 8G& 5DD8CG45& 5BB2FMMFG4E8M84X& FTTF448K5& JQGQ& J454F& MQGJ8RFE54F&

MQGR8N8QG8&R8&M5E8MQ&5DD8CG48KF&Q44FGC4F&5SSB8M5GRQ&B25N8QGF&J8J98M5&GFBBF&SQJ8N8QG8&RFB&MFG4EQ&R8&95JJ5&R8&QDG8&S85GQ&

Q44FGC4F&4E5JB5GRQ&DB8&J4FJJ8Z&8G&QDG8&R8EFN8QGF&MQGJ8RFE545Z&R8&CG5&R8J45GN5&S5E8&5&oP`&@l&RFBB5&R89FGJ8QGF&95JJ895&RFB&

S85GQ&8G&R8EFN8QGF&SFESFGR8MQB5EF&5BB25N8QGF&J8J98M56&
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&%&M5BMQB8&F&BF&KFE8T8MVF&JQGQ&MQGRQ448&MQG&8B&9F4QRQ&JF98SEQO5O8B8J48MQ&RFDB8&J4548&B8984F&JFMQGRQ&BF&8GR8M5N8QG8&RFB& 6/6&

7H&DFGG58Q&:?7;6&

%& M5E8MV8& 5DFG48& JC8& JQB58Z& RFE8K5G48& R5BB25G5B8J8& RF8& M5E8MV8Z& KFGDQGQ& E8S5E4848& R5B& SEQDE5995& R8& M5BMQBQ& 8G& 9QRQ&

5C4Q9548MQ&JCBBF&9F9OE54CEF&d4E5K8Z&S8B5J4E8Z&S5EF48Z&JQBF44FZ&SB54FFZ&FMM6e6&

%&M5E8MV8&RQKC48&58&459SQG59FG48Z&J85&JCBBF&4E5K8&R8&TQGR5N8QGF&MVF&JC&cCFBBF&R8&S85GQZ&JQGQ&JMVF9548NN548&MQ9F&M5E8MV8&

B8GF5E8&5DFG48&FJMBCJ8K59FG4F&JCBBF&5J4F6&

,C& 4C448& DB8& FBF9FG48& J4EC44CE5B8& a& 8GQB4EF& SQJJ8O8BF& 5SSB8M5EF& R8EF4459FG4F& CB4FE8QE8& 5N8QG8& MQGMFG4E54F& FPQ& R8J4E8OC84F&

dK5E85O8B8&MQG&BFDDF&B8GF5EF&FR&5DFG48&BCGDQ&4C445&B25J45&Q&JC&4E5448&B8984548&R8&FJJ5e6&

#F& 5N8QG8& 8G4EQRQ44F& R8EF4459FG4F& JQGQ& MQ9O8G54F& MQG& BF& 5B4EF& dM5E8MV8& SFE95GFG48Z& 5MM8RFG45B8& F& J8J95e& 9FR85G4F& BF&

MQ9O8G5N8QG8&R8&M5E8MQ&R8& JFDC84Q&RFJME844Fb&R5&FJJF& J8&Q44FGDQGQ& 8&K5BQE8&SEQO5O8B8J48M8&R5& 89S8FD5EF& JCMMFJJ8K59FG4F&

GFBBF&KFE8T8MVF6&

A@7& ,343Q&#6263F&R6&,48W4NB4MR64&RF884&L634&

#F& 5N8QG8& JCBB5& MQJ4ECN8QGF& JQGQ& J454F& MC9CB54F& 8G& 9QRQ& R5& RF4FE98G5EF& MQGR8N8QG8& R8& M5E8MQ& 45B8& R5& E8JCB45EF& S8v&

JT5KQEFKQB8& 58& T8G8& RFBBF& J8GDQBF& KFE8T8MVFZ& 4FGFGRQ& MQG4Q& RFBB5& SEQO5O8B84X& E8RQ445& R8& 8G4FEKFG4Q& J89CB45GFQ& R8& 4C44F& BF&

5N8QG8&MQG&8&E8JSF448K8&K5BQE8&S8v&JT5KQEFKQB8Z&MQ9F&MQGJFG484Q&R5BBF&GQE9F&K8DFG486&

1FE&DB8&J4548&B8984F&CB4898&JQGQ&J454F&5RQ4454F&BF&MQ9O8G5N8QG8&RFB&48SQW&

 

RQKFW&

I7& E5SSEFJFG45& 8B&SFJQ&SEQSE8Q&R8& 4C448&DB8& FBF9FG48& J4EC44CE5B8b& SFJQ&SEQSE8Q&RFB& 4FEEFGQZ&cC5GRQ&SFE48GFG4Fb& TQENF&

8GRQ44F&R5B&4FEEFGQ&dFJMBCJ8&DB8&FTTF448&R8&M5E8MV8&K5E85O8B8&5SSB8M548&5B&4FEEFGQeb&TQENF&E8JCB45G48&R5BB5&SEFJJ8QGF&RFBB25McC5&

dcC5GRQ&J8&MQGT8DCE8GQ&MQJ45G48&GFB&4F9SQeb&

I:& E5SSEFJFG45&8B&SFJQ&SEQSE8Q&R8&4C448&DB8&FBF9FG48&GQG&J4EC44CE5B8b&

1& E5SSEFJFG45&SEF4FGJ8QGF&F&SEFMQ9SEFJJ8QGFb&

*& 5N8QG8& JCBB5& J4EC44CE5& Q& JCBB2FBF9FG4Q& J4EC44CE5BF& MQG& K5BQE8& 8J45G45GF8& MVF& SQJJQGQ& E8JCB45EF& JFGJ8O8B9FG4F&

R8KFEJ8&TE5&BQEQ&GFB&4F9SQW&

`! R8& BCGD5& RCE545W& 5D8JMQGQ& MQG& CG28G4FGJ84X& J8DG8T8M548K5Z& 5GMVF& GQG& MQG48GC548K59FG4FZSFE& CG& 4F9SQ& GQG&

4E5JMCE5O8BF&E8JSF44Q&5BB5&K845&GQ98G5BF&RFBB5&J4EC44CE5b&

`! R8&OEFKF&RCE545W&5N8QG8&MVF&5D8JMQGQ&SFE&CG&SFE8QRQ&R8&4F9SQ&OEFKF&E8JSF44Q&5BB5&K845&GQ98G5BF&RFBB5&J4EC44CE5b&

*[8& E5SSEFJFG45&8B&K5BQEF&M5E544FE8J48MQ&RFBB5&8`FJ895&5N8QGF&K5E85O8BFb&

gDZgc&ZgSMQFTT8M8FG48&S5EN85B8&MQ9F&RFT8G848&GFBB5&45OFBB5&:6A6%&RFB& /&7>&DFGG58Q&:??;b&

y?8& JQGQ& 8& MQFTT8M8FG48& R8& MQ9O8G5N8QGF& SFE& 4FGFEF& MQG4Q& RFBB5& E8RQ445& SEQO5O8B84X& R8& MQGMQ9845GN5& RFBBF& 5N8QG8&

K5E85O8B8& MQG& 8& E8JSF448K8& K5BQE8& M5E544FE8J48M86#F& 7:& MQ9O8G5N8QG8& E8JCB45G48& JQGQ& J454F& MQJ4EC84F& 5& S5E48EF& R5BBF&

JQBBFM845N8QG8& M5E544FE8J48MVF& M5BMQB54F& SFE& QDG8& MQGR8N8QGF& R8& M5E8MQ& FBF9FG45EFW& M85JMCG5& MQGR8N8QGF& R8& M5E8MQ&

5MM8RFG45BFZ&5&EQ45N8QGFZ&a&J4545&MQGJ8RFE545&JQBBFM845N8QGF&R8&O5JF&d& GFBB5&TQE9CB5&SEFMFRFG4Fe6&

%&MQFTT8M8FG48&EFB548K8&5&45B8&MQ9O8G5N8QG8&R8&M5E8MQ&JQGQ&E8SQE4548&GFDB8&5BBFD548&45OCB548&R8&M5BMQBQ6&

6666666<?<<:?::77::77 +××+××+×+×+×+× 3F3F3F?GG FFF?GG ygyggggg
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%G& NQG5& J8J98M5Z& QB4EF& 5BBF& JQBBFM845N8QG8& RFE8K5G48& R5BBF& DFGFE8MVF& MQGR8N8QG8& R8& M5E8MQ& J4548MVFZ& RFKQGQ& FJJFEF&

MQGJ8RFE54F&5GMVF&BF&JQBBFM845N8QG8&RFE8K5G48&R5B&J8J956&#25N8QGF&J8J98M5&a&J4545&MQ9O8G545&MQG&BF&5B4EF&5N8QG8&JFMQGRQ&B5&

JFDCFG4F&EFB5N8QGFW&

&

& &

RQKFW&

&

& 5N8QGF&J8J98M5&&SFE&BQ&J454Q&B8984F&F&SFE&B5&MB5JJF&R8&89SQE45GN5&8G&FJ59Fb&

I7& E5SSEFJFG45&SFJQ&SEQSE8Q&R8&4C448&DB8&FBF9FG48&J4EC44CE5B8b&

I:& E5SSEFJFG45&8B&SFJQ&SEQSE8Q&R8&4C448&DB8&FBF9FG48&GQG&J4EC44CE5B8b&

& E5SSEFJFG45&SEF4FGJ8QGF&F&SEFMQ9SEFJJ8QGFb&

&MQFTT8M8FG4F&R8&MQ9O8G5N8QGF&RFBBF&5N8QG8&K5E85O8B8 &b&

&K5BQEF&M5E544FE8J48MQ&RFBB25N8QGF&K5E85O8BF &b&

IB8&FTTF448&RFBB25N8QGF&J8J98M5&JQGQ&K5BC4548&4FGFGRQ&MQG4Q&RFBBF&95JJF&5JJQM854F&58&JFDCFG48&M5E8MV8&DE5K845N8QG5B8W&

6&

%&K5BQE8&RF8&MQFTT8M8FG48& &JQGQ&E8SQE4548&GFBB5&JFDCFG4F&45OFBB5W&

 

!43FNQM64K"G6QCF& :6&

!54FDQE85&"&Y&"9O8FG48&5R&CJQ&EFJ8RFGN85BF& ?Z<&

!54FDQE85&3&Y&.TT8M8& ?Z<&

!54FDQE85&!&Y&"9O8FG48&JCJMF448O8B8&R8&5TTQBB59FG4Q& ?ZA&

!54FDQE85& &Y&"9O8FG48&5R&CJQ&MQ99FEM85BF& ?ZA&

!54FDQE85&)&Y&38OB8Q4FMVFZ&5EMV8K8Z&95D5NN8G8&F&59O8FG48&5R&CJQ&8GRCJ4E85BF& ?Z;&

!54FDQE85&0&Y&(89FJJF&F&S5EMVFDD8&dSFE&5C4QKF8MQB8&R8&SFJQ&s&<?&[+e& ?ZA&

!54FDQE85&I&Y&(89FJJF&F&S5EMVFDD8&dSFE&5C4QKF8MQB8&R8&SFJQ&i&<?&[+e& ?Z<&

!54FDQE85&'&Y&!QSFE4CEF&& ?Z?&

LFG4Q& ?Z?&

+FKF&d5&cCQ45&s&7???&9&J6B696e& ?Z?&

+FKF&d5&cCQ45&i&7???&9&J6B696e& ?Z:&

L5E85N8QG8&4FE98MVF& ?Z?&
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#F&KFE8T8MVF&J4EC44CE5B8&F&DFQ4FMG8MVFZ&MQ9F&RFT8G84F&5B&SCG4Q&:6A67&RFB& 6/6&7>&DFGG58Q&:??;Z&JQGQ&J454F&FTTF44C54F&MQG&

B25SSEQMM8Q&:&MQ9F&RFT8G84Q&5B&M8454Q&SCG4QZ&RFT8G84Q&J8G4F48M59FG4F&MQ9F&d"7o/7o(<eb&BF&5N8QG8&JQGQ&J454F&59SB8T8M54F&

4E5984F& 8&MQFTT8M8FG48&RFBB5&MQBQGG5&"7&RFT8G848&GFBB5& 45OFBB5&A6:6%&RFB& 6/6&7>&DFGG58Q&:??;Z& 8&K5BQE8&R8& EFJ8J4FGN5&RFB&

4FEEFGQ& JQGQ& J4548& MQGJ8RFE548& 5B& BQEQ& K5BQEF& M5E544FE8J48MQ& dMQFTT8M8FG48& /7& RFBB5& 45OFBB5& :6A6%%& 4C448& CG845E8eZ& 8& K5BQE8&

M5BMQB548&RFBBF&EFJ8J4FGNF&4Q45B8&RFBB2FBF9FG4Q&J4EC44CE5BF&JQGQ&J4548&R8K8J8&SFE&(<&GFBBF&KFE8T8MVF&R8&48SQ&I)$6&

,8&a&cC8GR8&SEQKKFRC4Q&5&SEQDF445EF&F&5&KFE8T8M5EF&QDG8&FBF9FG4Q&J4EC44CE5BF&SFE&M85JMCGQ&RF8&K5BQE8&Q44FGC48&JFMQGRQ&BF&

9QR5B84X& SEFMFRFG4F9FG4F& 8BBCJ4E54F6& +FBB5& JFN8QGF& EFB548K5& 5BBF& KFE8T8MVF& RF8& ]-5OCB548& R8& M5BMQBQ^& 8G& 5BBFD54Q& JQGQ&

E8SQE4548Z& SFE& OEFK84XZ& 8& K5BQE8& RFBBF& JQBBFM845N8QG8& EFB548KF& 5BB5& MQ9O8G5N8QGF& MC8& MQEE8JSQGRF& 8B& 98G89Q& K5BQEF& RFB&

MQFTT8M8FG4F&R8&J8MCEFNN56&

 

A@:& ,343Q&#6263F&R6& 4CCQ&

#25N8QGF&J8J98M5Z&Q44FGC45&R5BBQ&JSF44EQ&R8&SEQDF44Q&SFE&BQ&,454Q&#8984F&R8& 5GGQZ&a&J4545&MQ9O8G545&MQG&BF&5B4EF&5N8QG8&

9FR85G4F&CG5&EFB5N8QGF&RFB&4C44Q&5G5BQD5&5BB5&SEFMFRFG4FW&

 

 

RQKFW&

& 5N8QGF&J8J98M5&SFE&BQ&J454Q&B8984F&F&SFE&B5&MB5JJF&R8&89SQE45GN5&8G&FJ59Fb&

I7& E5SSEFJFG45&SFJQ&SEQSE8Q&R8&4C448&DB8&FBF9FG48&J4EC44CE5B8b&

I:& E5SSEFJFG45&8B&SFJQ&SEQSE8Q&R8&4C448&DB8&FBF9FG48&GQG&J4EC44CE5B8&

& E5SSEFJFG45&SEF4FGJ8QGF&F&SEFMQ9SEFJJ8QGFb&

&MQFTT8M8FG4F&R8&MQ9O8G5N8QGF&RFBBF&5N8QG8&K5E85O8B8& b&

&K5BQEF&M5E544FE8J48MQ&RFBB25N8QGF&K5E85O8BF& b&

&

IB8&FTTF448&RFBB25N8QGF&J8J98M5&JQGQ&K5BC4548&4FGFGRQ&MQG4Q&RFBBF&95JJF&5JJQM854F&58&JFDCFG48&M5E8MV8&DE5K845N8QG5B8W&

&

%&K5BQE8&RF8&MQFTT8M8FG48& &JQGQ&E8SQE4548&GFBB5&45OFBB5&R8&MC8&5BBQ&,#L6&

A@<& ,3436&#6263F&R6&)=FM56G6Q&

"BBQ&,454Q&#8984F&R8&)JFEM8N8Q& BF& JQBBFM845N8QG8& MQG& MC8& JQGQ& J454F& SEQDF44548& F& KFE8T8M548& 8& K5E8& FBF9FG48& J4EC44CE5B8&

JQGQ&J454F&E8M5K54F&5SSB8M5GRQ&BF&TQE9CBF&E8SQE454F&GFB& 6/6&7>&DFGG58Q&:??;& `&+QE9F&4FMG8MVF&SFE&BF&MQJ4ECN8QG8& `&5B&

SCG4Q&:6@6<6&1FE&BF&KFE8T8MVF&5DB8&J4548&B8984F&R8&FJFEM8N8QZ&5&JFMQGR5&RF8&M5J8Z&J8&T5&E8TFE89FG4Q&5BBF&JFDCFG48&MQ9O8G5N8QG8&

R8&M5E8MQW&
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MQ9O8G5N8QGF&E5E5& &

MQ9O8G5N8QGF&

TEFcCFG4F&

&

MQ9O8G5N8QGF&cC5J8&

SFE95GFG4F&

&

RQKFW&

 

I[}& K5BQEF&M5E544FE8J48MQ&RFBB5&}`FJ895&5N8QGF&SFE95GFG4Fb&

1[V& K5BQEF&M5E544FE8J48MQ&RFBB5&V`FJ895&RFTQE95N8QGF&89SEFJJ5b&

*[B& K5BQEF&M5E544FE8J48MQ&RFBB25N8QGF&K5E85O8BF&R8&O5JF&R8&QDG8&MQ9O8G5N8QGFb &

*[8& K5BQEF&M5E544FE8J48MQ&RFBB5&8`FJ895&5N8QGF&K5E85O8BFb&

y?8& MQFTT8M8FG4F&544Q&5&RFT8G8EF&8&K5BQE8&RFBBF&5N8QG8&5998JJ8O8B8&R8&RCE545&OEFKF&95&5GMQE5&J8DG8T8M548K8&GF8&E8DC5ER8&

RFBB5&SQJJ8O8BF&MQGMQ9845GN5&MQG&5B4EF&5N8QG8&K5E85O8B8b&

y78& MQFTT8M8FG4F&544Q&5&RFT8G8EF&8&K5BQE8&RFBBF&5N8QG8&5998JJ8O8B8&58&TE5448B8&R8&QER8GF&?Z=@&RFBBF&R8J4E8OCN8QG8&RF8&K5BQE8&

8J45G45GF8b&

y:8& MQFTT8M8FG4F&544Q&5&RFT8G8EF&8&K5BQE8&cC5J8&SFE95GFG48&RFBBF&5N8QG8&5998JJ8O8B8&58&K5BQE8&9FR8&RFBBF&R8J4E8OCN8QG8&

RF8&K5BQE8&8J45G45GF86&

&

"8&MQFTT8M8FG48&y?8Z&y78Z&y:8&JQGQ&544E8OC848&8&JFDCFG48&K5BQE8W&
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"G6QCF& S6& 76& :6&

!54FDQE85&"&Y&"9O8FG48&5R&CJQ&EFJ8RFGN85BF& ?ZH& ?Z@& ?Z<&

!54FDQE85&3&Y&.TT8M8& ?ZH& ?Z@& ?Z<&

!54FDQE85&!&Y&"9O8FG48&JCJMF448O8B8&R8&5TTQBB59FG4Q& ?ZH& ?ZH& ?ZA&

!54FDQE85& &Y&"9O8FG48&5R&CJQ&MQ99FEM85BF& ?ZH& ?ZH& ?ZA&

!54FDQE85&)&Y&38OB8Q4FMVFZ&5EMV8K8Z&95D5NN8G8&F&59O8FG48&5R&CJQ&8GRCJ4E85BF& 7Z?& ?Z=& ?Z;&

!54FDQE85&0&Y&(89FJJF&F&S5EMVFDD8&dSFE&5C4QKF8MQB8&R8&SFJQ&s&<?&[+e& ?ZH& ?ZH& ?ZA&

!54FDQE85&I&Y&(89FJJF&F&S5EMVFDD8&dSFE&5C4QKF8MQB8&R8&SFJQ&i&<?&[+e& ?ZH& ?Z@& ?Z<&

!54FDQE85&'&Y&!QSFE4CEF&& ?Z?& ?Z?& ?Z?&

LFG4Q& ?ZA& ?Z:& ?Z?&

+FKF&d5&cCQ45&s&7???&9&J6B696e& ?Z@& ?Z:& ?Z?&

+FKF&d5&cCQ45&i&7???&9&J6B696e& ?ZH& ?Z@& ?Z:&

L5E85N8QG8&4FE98MVF& ?ZA& ?Z@& ?Z?&

 

%G&95G8FE5&5G5BQD5&5&cC5G4Q&D8X&8BBCJ4E54Q&GFB&M5JQ&RFBBQ&,#.&BF&MQ9O8G5N8QG8&E8JCB45G48&JQGQ&J454F&MQJ4EC84F&5&S5E48EF&

R5BBF&JQBBFM845N8QG8&M5E544FE8J48MVF&M5BMQB54F&SFE&QDG8&MQGR8N8QGF&R8&M5E8MQb&5&4CEGQ&QDG8&MQGR8N8QGF&R8&M5E8MQ&5MM8RFG45BF&

a& J4545&MQGJ8RFE545& JQBBFM845N8QGF&R8&O5JF& d &GFBB5& TQE9CB5& d7eeZ& MQG&M8w&R5GRQ&QE8D8GF&5& 45G48& K5BQE8& MQ9O8G5486&1FE&

QDGCG5&RFBBF&MQ9O8G5N8QG8&Q44FGC4FZ& 8G&TCGN8QGF&RFBB2FBF9FG4Q&d4E5KFZ&S8B5J4EQZ&F4M666e&JQGQ&J454F&FTTF44C54F& BF&KFE8T8MVF&

5BBQ&,#)&d4FGJ8QG8Z&RFTQE95N8QG8&F&TFJJCE5N8QGFe6&&

+FDB8& 5BBFD548& 45OCB548& R8& M5BMQBQ& JQGQ& E8SQE45G48& 8& MQFTT8M8FG48& EFB548K8& 5BBF& MQ9O8G5N8QG8& R8& M5BMQBQ& DFGFE54F&

EFB548K59FG4F&5BBF&MQ9O8G5N8QG8&R8&5N8QG8&g*C5J8&1FE95GFG4Fg&d:eZ&g0EFcCFG4Fg&d>e&F&g(5E5g&d>e6&

+FBBF& JFN8QG8& EFB548KF& 5BBF& KFE8T8MVF& 5BBQ& ,#)&RF8& M84548& 45OCB548Z& 8GQB4EFZ& JQGQ& E8SQE4548& 8& K5BQE8& RFBBF& JQBBFM845N8QG8&

EFB548K8&5BBF&MQ9O8G5N8QG8&MVF&V5GGQ&QE8D8G54Q&8&E8JCB4548&S8v&DE5KQJ86&

&

!"#$%&'K)':@-;+&J0.+"'@0%'2-.1"8"-."'1"'2&%"2-';+&+"2"'
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&
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 %/)+,%$+"/)+-$& )%&0"#%& %&?$+ "U%$+)&=F5QCRQ&#"&-)$(%"& %&`($/,&
%B&JFDCFG4F&S5E5DE5TQ&a&KQB4Q&5R&8BBCJ4E5EF&8B&R89FGJ8QG59FG4Q&FTTF44C54Q&JCBB5&O5JF&RFBB5&-FQE85&R8&3EQ9J&MVF&5G5B8NN5&8B&

MQ9SQE459FG4Q&RF8&S5B8&JQDDF448&5&JS8G45&QE8NNQG45B86&&

#5& 45OFBB5& E8SQE45&CG& E5GDF&R8&K5BQE8& FG4EQ& 8&cC5B8& 8&R8KFEJ8& S5E59F4E8&SQJJQGQ& E8M5RFEK86&!5C4FB548K59FG4F&KFEE5GQ&

MQGJ8RFE548&8&K5BQE8&98G898&RF8&45B8&8G4FEK5BB86#5&48SQBQD85&R8&S5BQ&MQGJ8RFE545&a&5R&FB8M5&8G&5MM858Q&,&<@@&+'P+#Z&B8OFEQ&

8G&4FJ456&

!

"B& T8GF& R8& KFE8T8M5EFZ& 8G& O5JF& 5BB5&-FQE85& R8& 3EQ9JZ& JF& 8B& S5BQ& 8G& 5G5B8J8& a& R5& MQGJ8RFE5EJ8& ]MQE4Q^& Q& ]BCGDQ^& J8& a&

SEQMFRC4Q&MQ9F&JFDCF6&&

%GQB4EFZ&8G&O5JF&5&cC5G4Q&SEFJME844Q&R5BB5&+-!:?7;&!5S84QBQ&AZ&8B&M5BMQBQ&J5EX&FTTF44C54Q&8GMEF9FG45GRQ&F&E8RCMFGRQ&

E8JSF448K59FG4F&BF&5N8QG8&F&BF&EFJ8J4FGNF&8G&D8QMQ&SFE&RFDB8&QSSQE4CG8&MQFTT8M8FG486&+FBBF&GCQKF&+-!:?7;&J8&a&RFM8JQ&R8&

RFT8G8EF&CG8KQM59FG4F&B2"SSEQMM8Q&SEQDF44C5BF&SFE&B5&48SQBQD85&R8&QSFE5&aW&

·! "SSEQMM8Q&:&d"7o/7o(<eb&&

"B& S5E6& C)A)>)()9' Q0;";+0.80' 1"' @&/"' ;-##0++"' &' 2&%"2I"' +%&;<0%;&/"' KFGDQGQ& 8GR8M548& 8& MQFTT8M8FG48& R8& E8RCN8QGF& R5&

MQGTFE8EF&5B&M5E8MQ&B8984F&QE8NNQG45BF&RFB&S5BQ&SFE&BF&KFE8T8MVF&5BBQ&,454Q&#8984F&.B489Q6& 8&JFDC84Q&CG5&45OFBB5&E85JJCG48K5&

MVF&8GcC5RE5&8&MQFTT8M8FG48&C48B8NN548W&

PROGETTAZIONE GEOTENICA - 

NTC 2018 - APPROCCIO 2 

(A1+M1+R3) 

yG1 1,3 

ycu 1 

yR 1,1 

ξ3 1,5 

!

!

!

!



!"#!$#%&PRELIMARI STRUTTURE
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!

!

!

!

!

!

!

#5&EQ44CE5&SCw&5KKFG8EF&JFMQGRQ&RCF&9FMM5G8J98&E5SSEFJFG4548&8G&T8D6&7:6&%G&T8D6&7<5&B5&EQ44CE5&a&SEQKQM545&JQBQ&R5&

CG5& EQ45N8QGF& E8D8R5& RFB& S5BQW& 8B& K5BQEF& B8984F& '& RFBB5& TQEN5& QE8NNQG45BF& R8SFGRF& JQBQ& R5BB5& DFQ9F4E85& RFB& SEQOBF95&

dK5BQE8& R8& RZ& #& FR& Fe& F& R5BB5& EFJ8J4FGN5& RFB& 4FEEFGQ6& %B& 95JJ89Q&9Q9FG4Q& TBF44FG4F& 5DFG4F& JCB& S5BQ& a& 8GTFE8QEF& 5B& JCQ&

9Q9FG4Q&R8&SB5J48M8NN5N8QGF&F&SFE45G4Q&B5&EFJ8J4FGN5&J4EC44CE5BF&RFBB5&JFN8QGF&RFB&S5BQZ&FJSEFJJ5&R5B&K5BQEF& Z&GQG&FG4E5&

8G&D8QMQ6&%G&cCFJ4F&MQGR8N8QG8&8B&S5BQ&K8FGF&RFT8G84Q&]MQE4Q^6&

*C5BQE5&8GKFMF&8B&9Q9FG4Q&TBF44FG4F&95JJ89Q&CDC5DB8&Q&JCSFE8&8B&K5BQEF& Z&8B&9FMM5G8J9Q&RFBB5&EQ44CE5&J5EX&cCFBBQ&

8GR8M54Q&8G&T8D6&:O&MQG&TQE95N8QGF&R8&CG5&MFEG8FE5&SB5J48M5&5R&CG5&MFE45&SEQTQGR84X6&%G&45B&M5JQ&8B&K5BQEF&R8&'&R8SFGRFEXZ&

QB4EF&MVF&R5BB5&DFQ9F4E85&F&R5BB5&EFJ8J4FGN5&RFB&4FEEFGQZ&5GMVF&R5& 6&

1Q8MVx&5&SEQTQGR84X& & 8B&9Q9FG4Q&a&95JJ89QZ& 8K8& 8B& 45DB8Q& J5EX&GCBBQ6&#2FcC5N8QGF&R8&FcC8B8OE8Q&5BB5&

4E5JB5N8QGF&QE8NNQG45BF&RFB&4EQGMQ&R8&S5BQ&JCSFE8QEF&TQEG8JMF&5BBQE5W&

!

#2FcC5N8QGF&R8&FcC8B8OE8Q&RFBB28G4FEQ&S5BQ&544QEGQ&5B&SCG4Q&R8&9Q9FG4Q&95JJ89Q&J8&JME8KFW&

!

!
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!

;(0.'$!WL!F&2(2%&/7$!)(#(%&!1&)!%&''&/+!

!

;(0.'$!"ML!5$)(!)(A&'(!1(!'.+%$'&!(/!%&2%$L!X&''&/(!,+&2(8(L!$B!*$)+!Y,+'%+Z!AB!*$)+!Y)./0+Z!

,8&V5&8GQB4EFW&

>RB!
#F& d7e& d:e& d<e& E5SSEFJFG45GQ& CG& J8J4F95& R8& 4EF& FcC5N8QG8& GFBBF& 4EF& 8GMQDG84F& 'Z& T& F& D6& (8JQBKFGRQ& 8B& J8J4F95Z& FR&

FJSE89FGRQ&8B&M5E8MQ&B8984F&8G&TQE95&5R89FGJ8QG5BFZ&J8&Q448FGFW&



&
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!

!Q9F&SEFK8J4QZ&cC8GR8Z&'&E8JCB45&TCGN8QGF&R8& Z&RZ&#&FR&F6&#2FJSEFJJ8QGF&d>e&a&SQJ45&8G&R85DE5995&8G&T8D6<&

!

;(0.'$!""L![$)+'&!)(#(%&!1(!G!*&'!*$)(!,+'%(\!)(A&'(!+!(#*&1(%(!1(!'.+%$'&!(/!%&2%$\!(/!%&''&/(!,+&2(8(!

$MMQEEF&KFE8T8M5EF&QE5&MVF&8B&9FMM5G8J9Q&R8&EQ44CE5&5JJCG4QZ&F&M8Qa&cCFBBQ&R8&S5BQ&MQE4QZ&J8&KFE8T8MV8&FTTF448K59FG4F&QZ&

8G& 5B4EF& S5EQBFZ& MVF& 8B& 95JJ89Q& 9Q9FG4Q& TBF44FG4F& GFB& S5BQ& 8G& MQGR8N8QG8& R8& EQ44CE5& d & J85& GQG& 95DD8QEF& RFB&

9Q9FG4Q&R8&SB5J48M8NN5N8QGF& 6&

(8MQEEFGRQ&5GMVF&SFE&8B&95JJ89Q&9Q9FG4Q&TBF44FG4F&5R&CG5&TQE9CB5N8QGF&5R89FGJ8QG5BFZ&J8&Q448FGFW&

&

,QJ484CFGRQ&5B&4FE98GF& &8B&K5BQEF&TQEG84Q&R5BB5&d>e&J8&Q448FGF&B2FJSEFJJ8QGF&R8& &8G&TCGN8QGF&R8&FPR&F&

#PR&SQJ45&8G&R85DE5995&8G&T8D6>&



&
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&

08DCE5&7:6&/5JJ89Q&9Q9FG4Q&TBF44FG4F&SFE&S5B8&MQE48Z&B8OFE8&Q&89SFR848&R8&ECQ45EF&8G&4FJ45Z&8G&4FEEFG8&MQFJ8K8&

%G&O5JF&5BB5&d@e&8B&9Q9FG4Q&95JJ89Q&a&S5E8&5W&

&

%B&9Q9FG4Q&SB5J48MQ&RFB&S5BQ&8GKFMF&a&S5E8&5W&

&

 QKF& &a&8B&9QRCBQ&R8&EFJ8J4FGN5&SB5J48M5&S5E&5&:&KQB4F&8B&9Q9FG4Q&J4548MQ&RFBB5&JFN8QGF&M8EMQB5EFZ& &8B&B5&4FGJ8QGF&

5& JGFEK59FG4Q&RFB&954FE85BF& F& & a&CG&MQFTT8M8FG4F& EFB548KQ&5BBF& JFN8QG8&R8&5MM858Q&R8&MB5JJF&7Z:Z<Z>&MQ99F&R8JSQJ4Q&

R5BBF&+-!&RFB&7H&IFGG58Q&:?7;Z&5B&S5E6&>6:6>676:6<&!5S6&>6&

,8&FK8GMF&MVF& Z&cC8GR8&8B&S5BQ&a&R8&48SQ&]MQE4Q^6&

*C8GR8&8B&M5E8MQ&B8984F&FJ544Q&SFE&8B&S5BQ&4E54454Q&a&S5E8&5&>7ZA>&t+&dE8RQ44Q&R8&CG&MQFTT8M8FG4F&S5E8&5&7Z@&SEFK8J4Q&SFE&

B2"SSEQMM8Q& :& RFBBF&+-!:?7;e6&-5BF& B8984F& SFE45G4Q& E8JCB45& JCSFE8QEFZ& F& cC8GR8& KFE8T8M54QZ& E8JSF44Q& 5BB5& JQBBFM845N8QGF&

95JJ895&S5E8&5&>?Z:@&t+Z&QSSQE4CG59FG4F&8GMEF9FG4545&R8&CG&MQFTT8M8FG4F&kD7p7Z<Z&MQ9F&SEFK8J4Q&SFE&B2"SSEQMM8Q&:&

RFBBF&+-!:?7;6&

%B&S5BQ&8SQ48NN54Q&S5B8&8G&5MM858Q&FB8MQ8R5B8&5&JFN8QGF&S8FG5Z&JQDDF448&5&M5E8MQ&QE8NNQG45BF&8G&4FJ45&F&8GT8JJ8&GFB&4FEEFGQ6&&

L 3000 mm 

d 120 mm 

e 20 mm 

&
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9& !$ %!)& %&!"#!$#$&+./)(%!$&
%G& cCFJ45& S5E4F& K8FGF& RFJME844Q& 8B&9QRFBBQ& GC9FE8MQ& C48B8NN54Q& dQ& 8&9QRFBB8& GC9FE8M8& C48B8NN548e& SFE& B25G5B8J8& RFBB5&

J4EC44CE56& #5& SEFJFG45N8QGF& RFBBF& 8GTQE95N8QG8& RFKF& FJJFEFZ& MQFEFG4F9FG4F& MQG& BF& SEFJME8N8QG8& RFB& S5E5DE5TQ& 7?6:& F&

EFB548K8&JQ44QS5E5DE5T8&RFBBF&+-!`7;Z&45BF&R5&D5E5G48EGF&B5&BFDD8O8B84XZ&B5&MQEEF445&8G4FESEF45N8QGF&F&B5&E8SEQRCM8O8B84X&

 

-6PQ&R6&4C486=6&=3MB33BM48F&

!5E8MV8&KFE48M5B8& ,%&

,4548M5&GQG&B8GF5EF& +$&

,8J98M5&J4548M5&B8GF5EF& +$&

,8J98M5&R8G598M5&B8GF5EF& ,%&

,8J98M5&J4548M5&GQG&B8GF5EF&dSEQS6&95JJFe& +$&

,8J98M5&J4548M5&GQG&B8GF5EF&dSEQS6&9QRQe& +$&

,8J98M5&J4548M5&GQG&B8GF5EF&d4E85GDQB5EFe& +$&

+QG&B8GF5E84X&DFQ9F4E8MVF&dT544QEF&1&RFB45e& +$&

 8& JFDC84Q& J8& 8GR8M5GQ& B2QE8D8GF& F& BF& M5E544FE8J48MVF& RF8& MQR8M8& R8& M5BMQBQ& C48B8NN548& E8SQE45GRQ& 484QBQZ& SEQRC44QEF& F&

R8J4E8OC4QEFZ&KFEJ8QGFZ&FJ4EF98&RFBB5&B8MFGN5&R2CJQW&

 

%CDQM24G6QC6&=B8&5QR65F&R6&5485Q8Q&

-84QBQW& 1($m,"1&1($TFJJ8QG5B&,4ECM4CE5B&"G5BkJ8J&1EQDE59&

LFEJ8QGFW& 1($0),,%$+"#&dOC8BR&:?7=`?7`7;>e&

1EQRC44QEF` 8J4E8OC4QEFW& :,6%6&,QT4j5EF&F&,FEK8N8&SFE&B2%GDFDGFE85&J6E6B6Z&0FEE5E5&&

 548&C4FG4F&T8G5BFW& LINOZOTTI&

!QR8MF&.4FG4FW& ??:7?HPMB8&

!QR8MF&#8MFGN5W& #8MFGN5&RJ8>7;5&&&

 

.G&544FG4Q&FJ59F&SEFB898G5EF&RFBB5&RQMC9FG45N8QGF&5&MQEEFRQ&RFB&JQT4j5EF&!"#$%&'(&)*)%#+*#,"-.)"/&(#-0"11*+"2*-*)3#

(# '%4/")).))%# -0*+%&(*)3# "-# $"'%# '4($*1*$%6& #5& RQMC9FG45N8QGFZ& TQEG845& R5B& SEQRC44QEF& F& R8J4E8OC4QEF& RFB& JQT4j5EFZ&

MQG48FGF& CG5& FJ5CE8FG4F& RFJME8N8QGF& RFBBF& O5J8& 4FQE8MVF& F& RFDB8& 5BDQE8498& 89S8FD548Z& B28GR8K8RC5N8QGF& RF8& M59S8&

R289S8FDQZ& GQGMVx& M5J8& SEQK5& 8G4FE59FG4F& E8JQB48& F& MQ99FG4548Z& MQEEFR548& RF8& T8BF& R8& 8GSC4& GFMFJJ5E8& 5& E8SEQRCEEF&

B2FB5OQE5N8QGFW&

&

 



&
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"DD6R4H6863J&RF6&5QR656&B3686GG436&

:,6%6& V5&KFE8T8M54Q& B25TT8R5O8B84X& F& B5& EQOCJ4FNN5&RFB& MQR8MF&R8& M5BMQBQ& 544E5KFEJQ&CG&GC9FEQ& J8DG8T8M548KQ&R8& M5J8&SEQK5& 8G& MC8& 8&

E8JCB4548&RFBB25G5B8J8&GC9FE8M5&JQGQ&J4548&MQGTEQG4548&MQG&JQBCN8QG8&4FQE8MVF6&

)2& SQJJ8O8BF& EFSFE8EF& B5& RQMC9FG45N8QGF& MQG4FGFG4F& 5BMCG8& RF8& S8v& J8DG8T8M548K8& M5J8& 4E544548& 5B& JFDCFG4F& B8G[W&

V44SWPPjjj6:J8684P,QT4j5EFP"TT8R5O8B84X6V49&

 

 

/QRF884G6QCF&RF884&NFQ2F3M64&F&PMQPM6F3J&2F554C65aFX&

GQR8& 7>A&

FBF9FG48& :&dSFE&5J4FZ&4E5K8Z&S8B5J4E8~e& 7>@&

FBF9FG48& <&dSFE&S5EF48Z&SB54FFZ&DCJM8~e& ?&

FBF9FG48&JQB58Q&& ?&

FBF9FG48&JQB8R8&& ?&

 62FC=6QCF&RF8&2QRF88Q&=3MB33BM48F&\52]X&&

{&98G&p&& `7?<6:?&&&&&&

{95f&p&& 7?<6:?&

|98G&p&& `:A:6??&&&

|95f&p& >7;=6A?&&&

U98G&p& ?6??&&&

U95f&p&& >7>6AA&&&

,3MB33BMF&WFM365486X&

)BF9FG48&R8&48SQ&5J45& +$&

18B5J4E8& ,%&

15EF48& +$&

,F448&d5&MQ9SQE459FG4Q&9F9OE5G5BFe& +$&

,3MB33BMF&CQC&WFM365486X&

)BF9FG48&R8&48SQ&5J45& +$&

-E5K8& ,%&

ICJM8& +$&

/F9OE5GF& +$&
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$M6GGQC342FC36X&

,QB58&MQG&B5&SEQSE8F4X&S85GQ&E8D8RQ& +$&

,QB58&JFGN5&B5&SEQSE8F4X&S85GQ&E8D8RQ& +$&

-6PQ&R6&W6C5Q86X&

+QR8&K8GMQB548&E8D8R59FG4F& ,%&

+QR8&K8GMQB548&FB5J48M59FG4F& +$&

+QR8&MQG&8JQB54QE8&J8J98M8& +$&

0QGR5N8QG8&SCG4C5B8&dSB8G48PSB8G48&JC&S5BQe& +$&

0QGR5N8QG8&R8&48SQ&4E5KF& +$&

0QGR5N8QG8&R8&48SQ&SB54F5& +$&

0QGR5N8QG8&MQG&FBF9FG48&JQB8R8&& +$&

9@7& /QRF884G6QCF&RF88F&4G6QC6&

&

%B&SEQDE5995&MQGJFG4F&B25SSB8M5N8QGF&R8&R8KFEJF&48SQBQD8F&R8&M5J8&R8&M5E8MQ6&

,QGQ&SEFK8J48&8&JFDCFG48&77&48S8&R8&M5J8&R8&M5E8MQW&

# 5*6-"# 7*4%# 8('$/*9*%&(#

7& INb& "& M5JQ&R8&M5E8MQ&MQ9SEFGJ8KQ&RFB&SFJQ&SEQSE8Q&J4EC44CE5&

:& Ib& +"& M5JQ&R8&M5E8MQ&MQG&5N8QG8&SFE95GFG48&

<& *b& +"& M5JQ&R8&M5E8MQ&MQG&5N8QG8&K5E85O8B8&

>& I=b& "& M5JQ&R8&M5E8MQ&MQ9SEFGJ8KQ&RF8&M5E8MV8&SFE95GFG48&JC8&JQB58&F&JCBBF&MQSFE4CEF&

O& *=b& "& M5JQ&R8&M5E8MQ&MQ9SEFGJ8KQ&RF8&M5E8MV8&K5E85O8B8&JC8&JQB58&

A& *Cb& "& M5JQ&R8&M5E8MQ&MQ9SEFGJ8KQ&RF8&M5E8MV8&R8&GFKF&JCBBF&MQSFE4CEF&

9& *3b& ,"& M5JQ&R8&M5E8MQ&MQ9SEFGJ8KQ&R8&CG5&K5E85N8QGF&4FE98M5&5DFG4F&JCBB5&J4EC44CE5&

;& *Wb& +"& M5JQ&R8&M5E8MQ&MQ9SEFGJ8KQ&R8&5N8QG8&R5&KFG4Q&JCBB5&J4EC44CE5&

c& )=b& ,"& M5JQ&R8&M5E8MQ&J8J98MQ&MQG&5G5B8J8&J4548M5&FcC8K5BFG4F&

7S& )Rb& ,"& M5JQ&R8&M5E8MQ&J8J98MQ&MQG&5G5B8J8&R8G598M5&&

77& )3b& +"& M5JQ&R8&M5E8MQ&MQ9SEFGJ8KQ&R8&5N8QG8&RFE8K5G48&R5BB2&8GMEF9FG4Q&R8&JS8G45&RFBBF&4FEEF&8G&MQGR8N8QGF&J8J98M5&

7:& 0b& +"& M5JQ&R8&M5E8MQ&MQ9SEFGJ8KQ&R8&5N8QG8&RFE8K5G48&R5&MQ5N8QG8Z&MFR89FG48&F&SEFMQ9SEFJJ8QG8&

&

,QGQ&R8&48SQ&5C4Q9548MQ&"&dQJJ85&GQG&SEFKFRQGQ&8G4EQRCN8QGF&R548&R5&S5E4F&RFBB2C4FG4Fe&8&JFDCFG48&M5J8&R8&M5E8MQW&7`ID[b&

>`IJ[b&@`*J[b&A`*G[6&

,QGQ&R8&48SQ&JF98`5C4Q9548MQ&,"&dQJJ85&SEFKFRQGQ&CG5&98G895&8G4EQRCN8QGF&R548&R5&S5E4F&RFBB2C4FG4Fe&8&JFDCFG48&M5J8&R8&

M5E8MQW&

H`*4[Z&8G&cC5G4Q&E8MV8FRF&JQBQ&8B&K5BQEF&RFBB5&K5E85N8QGF&4FE98M5b&

=`)J[&F&7?`)R[Z& 8G&cC5G4Q&E8MV8FRQGQ& 8B&K5BQEF&RFBB25GDQBQ&R8& 8GDEFJJQ&RFB&J8J95&F& B28GR8K8RC5N8QGF&RF8&M5J8&R8&M5E8MQ&

S5E4FM8S5G48&5BB5&RFT8G8N8QGF&RFBBF&95JJF6&

,QGQ&R8&48SQ&GQG&5C4Q9548MQ&+"&QJJ85&SEFKFRQGQ&B5&R8EF445&5SSB8M5N8QGF&R8&M5E8MV8&DFGFE8M8&5DB8&FBF9FG48&J4EC44CE5B8&dJ8&

KFR5&8B&SEFMFRFG4F&SCG4Q&/QRFBB5N8QGF&RFBBF&"N8QG8e&8&EFJ45G48&M5J8&R8&M5E8MQ6&

+FBB5&45OFBB5&JCMMFJJ8K5&KFGDQGQ&E8SQE4548&8&M5J8&R8&M5E8MQ&5DFG48&JCBB5&J4EC44CE5Z&MQG&B28GR8M5N8QGF&RF8&R548&EFB548K8&5B&M5JQ&



!"#!$#%&'()#%*%+"(%&,-(.--.()&

39 39 

R8&M5E8MQ&J4FJJQW&

4$J0%-'="@-&F&:"#/&'"10.+","2&+"<&Z&*&/-%0'1"'%",0%"J0.+-&RFB&M5JQ&R8&M5E8MQ&dJF&SEFK8J4Qe6&

%G&JCMMFJJ8QGFZ&SFE&8&M5J8&R8&M5E8MQ&GQG&5C4Q9548M8Z&K8FGF&E8SQE454Q&B2FBFGMQ&R8&GQR8&FR&FBF9FG48&R8EF4459FG4F&M5E8M548&MQG&

B5&J8DB5&8RFG48T8M548K5&RFB&M5E8MQ6&

1FE&8&M5J8&R8&M5E8MQ&R8&48SQ&J8J98MQ&d=`)J[&F&7?`)R[eZ&K8FGF&E8SQE4545&B5&45OFBB5&R8&RFT8G8N8QGF&RFBBF&95JJFW&SFE&QDG8&M5JQ&

R8& M5E8MQ& S5E4FM8S5G4F& 5BB5& RFT8G8N8QGF& RFBBF&95JJF& K8FGF& 8GR8M545& B5& EFB548K5& 5B8cCQ45& dS5E4FM8S5N8QGFe& MQGJ8RFE5456& ,8&

SEFM8J5& MVF& SFE& 8& M5JQ& R8& M5E8MQ& @`*J[& F& A`*G[& B5& S5E4FM8S5N8QGF& a& SEFK8J45& BQM5B9FG4F& SFE& QDG8& FBF9FG4Q& JQB58Q& Q&

MQSFE4CE5&SEFJFG4F&GFB&9QRFBBQ&dJ8&MQGTEQG48&8B&K5BQEF&,[JQB&GFB&M5S84QBQ&EFB548KQ&5DB8&FBF9FG48&JQB58Qe&F&SFE45G4Q&B5&BQEQ&

S5E4FM8S5N8QGF&a&R8&GQE95&S5E8&5&CGQ6&

 

! !& -6PQ& ,6N84&%R& +Q3F&
7& ID[& ! !pID[&1FJQ&SEQSE8Q&RFBB5&J4EC44CE5& &

:& )R[& ! !p)R&dR8G598MQ&,#.e&5BT5p?6?&dFMM6&oe& S5E4FM8S5N8QGFW76??&SFE&&&7&! !pID[&1FJQ&SEQSE8Q&RFBB5&J4EC44CE5&

& & & S5E4FM8S5N8QGFW76??&SFE&&7?&! !pI7[&!5E8MQ&SFE95GFG4F&S5GGFBB8&

& & & S5E4FM8S5N8QGFW?6;?&SFE&&77&! !p*[&!5E8MQ&LFG4Q&

& & & S5E4FM8S5N8QGFW?6;?&SFE&&7:&! !p*[&!5E8MQ&+FKF&

<& )R[& ! !p)R&dR8G598MQ&,#.e&5BT5p?6?&dFMM6&`e& MQ9F&SEFMFRFG4F&! !&J8J98MQ&

>& )R[& ! !p)R&dR8G598MQ&,#.e&5BT5p=?6??&dFMM6&oe& MQ9F&SEFMFRFG4F&! !&J8J98MQ&

@& )R[& ! !p)R&dR8G598MQ&,#.e&5BT5p=?6??&dFMM6&`e& MQ9F&SEFMFRFG4F&! !&J8J98MQ&

A& )R[& ! !p)R&dR8G598MQ&,# e&5BT5p?6?&dFMM6&oe& MQ9F&SEFMFRFG4F&! !&J8J98MQ&

H& )R[& ! !p)R&dR8G598MQ&,# e&5BT5p?6?&dFMM6&`e& MQ9F&SEFMFRFG4F&! !&J8J98MQ&

;& )R[& ! !p)R&dR8G598MQ&,# e&5BT5p=?6??&dFMM6&oe& MQ9F&SEFMFRFG4F&! !&J8J98MQ&

=& )R[& ! !p)R&dR8G598MQ&,# e&5BT5p=?6??&dFMM6&`e& MQ9F&SEFMFRFG4F&! !&J8J98MQ&

7?& I[&& ! !pI7[&!5E8MQ&SFE95GFG4F&S5GGFBB8&  :&WR5&&&&;&5&&7>@&&"N8QGF&W&1FJQ&15GGFBB8` IW0N8p`?6:>&0NTp`?6:>&&

77& *[&& ! !p*[&!5E8MQ&LFG4Q&  :&WR5&&&&;&5&&7>@&&"N8QGF&W&!5E8MQ&LFG4Q` IW0N8p`?6H;&0NTp`?6H;&

7:& *[&& ! !p*[&!5E8MQ&+FKF&  :&WR5&&&&;&5&&7>@&&"N8QGF&W&!5E8MQ&+FKF` IW0N8p`?6H@&0NTp`?6H@&

 

 

 

 



1EQDF44Q&R8&%9S85G4Q&0Q4QKQB458MQ&RFGQ98G54Q&]%9S85G4Q&TQ4QKQB458MQ&3QEDQ&/FNN5GQGF^&RFBB5&SQ4FGN5&R8&==>H;Z>&[\&

R5&EF5B8NN5EF&GF8&!Q9CG8&R8&/5GTEFRQG85&F&0QDD85&

&
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22_CDC_001_CDC=Ggk Peso proprio della struttura 

 

 

 

22_CDC_002_CDC=Ed (dinamico SLU) alfa=0.0 (ecc. +) 
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22_CDC_003_CDC=Ed (dinamico SLU) alfa=0.0 (ecc. -) 

 

 

 

22_CDC_004_CDC=Ed (dinamico SLU) alfa=90.00 (ecc. +) 
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22_CDC_005_CDC=Ed (dinamico SLU) alfa=90.00 (ecc. -) 

 

 

 

22_CDC_006_CDC=Ed (dinamico SLD) alfa=0.0 (ecc. +) 

 

 

 



&
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22_CDC_007_CDC=Ed (dinamico SLD) alfa=0.0 (ecc. -) 

 

 

 

22_CDC_008_CDC=Ed (dinamico SLD) alfa=90.00 (ecc. +) 
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22_CDC_009_CDC=Ed (dinamico SLD) alfa=90.00 (ecc. -) 

 

 

 

22_CDC_010_CDC=G1k Carico permanente pannelli 
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22_CDC_011_CDC=Qk Carico Vento 

 

 

 

22_CDC_012_CDC=Qk Carico Neve 
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96:& !Q H/C1G/QC/&F8Q&PF45Q42/&R/&514/5Q&

 

%0&P4QD41  1&5Q H/C1&/&R/KF42/&3/P/&R/&512/&R/&514/5Q&!"#"$&2F5QCRQ&0F&4FDQ0F&P4FK/23F&R1001& CQ4 13/K1&K/DFC3F6'F&

5Q H/C1G/QC/&P4FK/23F&2QCQ&RF23/C13F&10&5QC34Q00Q&R/&2/5B4FGG1&RF001&234B33B41&FR&1001&KF4/(/51&RFD0/&2PQ231 FC3/&F&RF00F&

2Q00F5/31G/QC/6&

'1&P4/ 1&31HF001&RF00F&5Q H/C1G/QC/&4/PQ43131&R/&2FDB/3Q&5Q P4FCRF&0F&2FDBFC3/&/C(Q4 1G/QC/)&+B F4Q*&-/PQ*&,/D01&

/RFC3/(/513/K16&.C1&2F5QCR1&31HF001&4/PQ431&/0&PF2Q&CF001&5Q H/C1G/QCF&122BC3Q&PF4&QDC/&512Q&R/&514/5Q6&&

7/&(/C/&RF00F&KF4/(/5EF&RFD0/&2313/&0/ /3F&2/&RF(/C/25QCQ&0F&2FDBFC3/&5Q H/C1G/QC/&RF00F&1G/QC/)&

:%;2*&"9*%&(#1%&+";(&)"-(':MR''

gG(×G('S'gG9×G9'S'g?×?'S'gF(×F3('S'gF9×yT9×F39'S'gF>×yT>×F3>'S'U''

:%;2*&"9*%&(#$"/"))(/*')*$"''V%&%&W':ME'

G('S'G9'S'?'S'F3('S'yT9×F39'S'yT>×F3>S'U''

:%;2*&"9*%&(#1/(<.(&)(':ME'

G('S'G9'S'?'S'y((×F3('S'y99×F39'S'y9>×F3>'S'U''

:%;2*&"9*%&(#<."'*#4(/;"&(&)(':ME'

G('S'G9'S'?'S'y9(×F3('S'y99×F39'S'y9>×F3>'S'U''

:%;2*&"9*%&(#'*';*$"O'"J@"0#&+&'@0%'#/"';+&+"'/"J"+0'$/+"J"'0'1"'0;0%2"8"-'2-..0;;"'&//X&8"-.0';";J"2&'E'

E'S'G('S'G9'S'?'S'y9(×F3('S'y99×F39'S'U''

:%;2*&"9*%&(#($$(9*%&"-(O'"J@"0#&+&'@0%'#/"';+&+"'/"J"+0'2-..0;;"'&//0'&8"-."'02208"-.&/"'

G('S'G9S'Y1'S'?'S'y9(×F3('S'y99×F39'S'U''

N-<0Z''

4=['9T(L'=&P0//&'9)B)\'

N0;+".&8"-.0'1X$;-]&8"-.0' T' (' 9'

[&+0#-%"&'Y'%0;"10.8"&/"' TOKT' TOBT' TO>T'

[&+0#-%"&'^'$,,"2"' TOKT' TOBT' TO>T'

[&+0#-%"&'['&JP"0.+"';$;20++"P"/"'1"'&,,-//&J0.+-' TOKT' TOKT' TOCT'

[&+0#-%"&'N'&JP"0.+"'&1'$;-'2-JJ0%2"&/0' TOKT' TOKT' TOCT'

[&+0#-%"&'E'P"P/"-+02I0O'&%2I"<"O'J&#&88"."OU' (OTT' TO_T' TOLT'

[&+0#-%"&'!'Q"J0;;0'0'@&%2I0##"'V&$+-<0"2-/"'`a'>T34W' TOKT' TOKT' TOCT'

[&+0#-%"&'G'Q"J0;;0'0'@&%2I0##"'V&$+-<0"2-/"'b'>T34W' TOKT' TOBT' TO>T'

[&+0#-%"&'7'[-@0%+$%0' TOTT' TOTT' TOTT'

*0.+-' TOCT' TO9T' TOTT'

40<0'&'c$-+&'`a'(TTT'J' TOBT' TO9T' TOTT'

40<0'&'c$-+&'b'(TTT'J' TOKT' TOBT' TO9T'

*&%"&8"-."'=0%J"2I0' TOCT' TOBT' TOTT'

+F00F&KF4/(/5EF&PQ22QCQ&F22F4F&1RQ3313/&/C&103F4C13/K1&RBF&R/KF42/&1PP4Q55/&P4QDF33B10/)&&

D! PF4&081PP4Q55/Q&9&2/&5QC2/RF41CQ&RBF&R/KF42F&5Q H/C1G/QC/&R/&D4BPP/&R/&5QF((/5/FC3/&R/&2/5B4FGG1&P14G/10/&PF4&0F&

1G/QC/*&PF4&/& 13F4/10/&F&PF4&01&4F2/23FCG1&D0QH10F&!5Q H/C1G/QCF&9&5QC&5QF((/5/FC3/&79&F&5Q H/C1G/QCF&:&5QC&

5QF((/5/FC3/&7:$*&&

D! PF4& 081PP4Q55/Q& :& 2/& RF(/C/25F& BC8BC/51& 5Q H/C1G/QCF& PF4& 0F& 1G/QC/*& PF4& 01& 4F2/23FCG1& RF/& 13F4/10/& F& PF4& 01&

4F2/23FCG1&D0QH10F&!5QC&5QF((/5/FC3/&79$6&&

 



&
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+-"&:?9;&-1HF001&:6A6%&

' ' [-0,,"2"0.+0'

,'

EFR' Y(' Y9'

[&%"2I"'@0%J&.0.+"' !&<-%0<-/"'
:,&<-%0<-/"'

G(' TO_'
(O('

(OT'
(O>'

(OT'
(OT'

[&%"2I"'@0%J&.0.+"'.-.';+%$++$%&/"'
V4-.'2-J@"$+&J0.+0'10,"."+"W'

!&<-%0<-/"'
:,&<-%0<-/"'

G9' TOL'
(OB'

TOL'
(OB'

TOL'
(O>'

[&%"2I"'<&%"&P"/"' !&<-%0<-/"'
:,&<-%0<-/"'

F"' TOT'
(OB'

TOT'
(OB'

TOT'
(O>'

'

 

!Q H/C1G/QC/&RF/&512/&R/&514/5Q&

7<<=>""%>&<=>I@--.7'@& &7PP4Q55/Q&:&

-FC2/QC/&1  /22/H/0/& &+>&

,'.& &,%&

,'L&!,'.&5QC&2/2 1$&& &,%&

,'"&&& &+>&

,'#&&& &,%&

,'>&& &+>&

,'.&I@>&7:&!PF4&1PP4Q55/Q&9$& &+>&

,'.&@J.& &+>&

"Q H/C1G/QCF&514133F4/23/51&!4141$&&& &,%&

"Q H/C1G/QCF&(4FMBFC3F& &,%&

"Q H/C1G/QCF&MB12/&PF4 1CFC3F&!,'@$& &,%&

,'7&!155/RFC310F&MB10F&/C5FCR/Q$& &+>&

 

 

 

 

'4/C5/P10/&4/2B0313/&&

%&4/2B0313/&RFKQCQ&5Q23/3B/4F&BC1&2/C3F2/&5Q P0F31&FR&F((/515F*&P4F2FC3131&/C& QRQ&R1&4/122B F4F&/0&5Q PQ431 FC3Q&RF001&234B33B41*&PF4&QDC/&3/PQ&R/&1C10/2/&

2KQ0316&

:6;696&=/2B0313/&RF0081C10/2/& QR10F&

L/FCF&4/PQ4313Q&/0&3/PQ&R/&1C10/2/& QR10F&5QCRQ331*&4F23/3B/3/&/&4/2B0313/&RF001&23F221&F&K10B313F&0F&/C(Q4 1G/QC/&RF2B /H/0/&/C& F4/3Q&10&5Q PQ431 FC3Q&RF001&

234B33B416&
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:6;6:6&#F(Q4 13F&F&2Q00F5/31G/QC/&PF4&5QCR/G/QC/&R/&514/5Q&

LFCDQCQ& 4/PQ4313/& /& P4/C5/P10/& 4/2B0313/& 133/& 1& RF254/KF4F& /0& 5Q PQ431 FC3Q& RF001& 234B33B41*& /C& 3F4 /C/& R/& 2313/& R/& 2Q00F5/31G/QCF& F& R/& RF(Q4 1G/QCF&

DFCF410/GG131*&R/23/C3/&PF4&5QCR/G/QCF&F0F FC314F&R/&514/5Q&Q&PF4&5Q H/C1G/QC/&Q QDFCFF&RF00F&23F22F6&

:6;6N6&%CK/0BPPQ&RF00F&2Q00F5/31G/QC/& 1DD/Q4 FC3F&2/DC/(/513/KF6&'81C10/2/&F&01&4F23/3BG/QCF&RFD0/&/CK/0BPP/&!CF00F&5Q H/C1G/QC/&5QC2/RF413F&1D0/&,'.&F&

1D0/& ,'@$& RF00F& 514133F4/23/5EF& R/& 2Q00F5/31G/QCF& RFKQCQ& F22F4F& (/C10/GG13F& 1001& K10B31G/QCF& RF00Q& 2313Q& R/& 2Q00F5/31G/QCF& CF/& R/KF42/& F0F FC3/& RF001&

234B33B416&

:6;6O6&=F1G/QC/&K/C5Q014/&

LFCDQCQ&4/PQ4313F&0F&4F1G/QC/&RF/&K/C5Q0/&CF00F&2/CDQ0F&5QCR/G/QC/&R/&514/5Q&FSQ&CF00F&5Q H/C1G/QC/&5QC2/RF413F6&

:6;6T6&7034/&4/2B0313/&2/DC/(/513/K/&

+F001&P4F2FC3F&P143F&KFCDQCQ&4/PQ4313/&3B33/&D0/&1034/&4/2B0313/&5EF&/0&P4QDF33/231&4/3/FCF&R/&/C3F4F22F&PF4&01&RF254/G/QCF&F&01&5Q P4FC2/QCF&RF0S/& QRF00QS/&F&

RF0&5Q PQ431 FC3Q&RF001&234B33B416&

'1&P4F2FC3F&4F01G/QCF*&Q034F&1R&/00B23414F&/C& QRQ&F21B23/KQ&/&R13/&/C&/CD4F22Q&FR&/&4/2B0313/&RF00F&1C10/2/&/C&(Q4 1&31HF0014F*&4/PQ431&BC1&2F4/F&R/&/  1D/C/)&

PF4&/&R13/&/C&/CD4F22Q)&&

&  QRF00Q&2Q0/RQ&RF001&234B33B41&

& CB F41G/QCF&R/&CQR/&F&FR&F0F FC3/&

& 5QC(/DB41G/QC/&R/&514/5Q&2313/5EF&

& 5QC(/DB41G/QC/&R/&514/5Q&2/2 /5EF&5QC&H14/5FC34/&RF00F& 122F&F&F55FC34/5/3U&

&

PF4&0F&5Q H/C1G/QC/&P/V&2/DC/(/513/KF&!2313/23/51 FC3F&P/V&D41KQ2F&PF4&01&234B33B41$)&

& 5QC(/DB41G/QC/&RF(Q4 13F&&

& R/1D41  /&F&/CK/0BPP/&RF00F&1G/QC/&/C3F4CF&

&  1PPF&RF00F&3FC2/QC/&

& 4F1G/QC/&K/C5Q014/&

&  1PPF&RF00F&P4F22/QC/&2B0&3F44FCQ&

&

PF4&/0&P4QDF33QWKF4/(/51&RFD0/&F0F FC3/)&

& R/1D41  /&R/&14 13B41&

& PF45FC3B10/&R/&2(4B331 FC3Q&

&  1PPF&RF00F&KF4/(/5EF&P/V&2/DC/(/513/KF&PF4&/&K14/&2313/&0/ /3F&

%C"Q4 1G/QC/&DFCF410/&2B00#F01HQ41G/QCF&F&D/BR/G/Q& Q3/K13Q&R/&155F331H/0/3J&RF/&4/2B0313/6&

%0&P4QD41  1&P4FKFRF&BC1&2F4/F&R/&5QC34Q00/&1B3Q 13/5/&!5EF5X$&5EF&5QC2FC3QCQ&08/CR/K/RB1G/QCF&R/&F44Q4/&R/& QRF001G/QCF6&70&3F4 /CF&RF0081C10/2/&BC&

5QC34Q00Q&1B3Q 13/5Q&/RFC3/(/51&01&P4F2FCG1&R/&2PQ231 FC3/&Q&4Q31G/QC/&1HCQ4 /6&,/&PBY&PF431C3Q&122F4/4F&5EF&08&F01HQ41G/QCF& 2/1&5Q44F331&F&5Q P0F316&%&

4/2B0313/&RF00F&F01HQ41G/QC/&2QCQ&2313/&2Q33QPQ23/&1&5QC34Q00/&5EF&CF&5Q P4QK1CQ&08133FCR/H/0/3U6&-10F&K10B31G/QCF&E1&5Q P4F2Q&/0&5QC(4QC3Q&5QC&/&4/2B0313/&

R/& 2F P0/5/& 5105Q0/*& F2FDB/3/& 5QC&  F3QR/& 341R/G/QC10/& F& 1RQ3313/*& 1C5EF& /C& (12F& R/& P4/ Q& P4QPQ4G/QC1 FC3Q& RF001& 234B33B416& %CQ034F*& 2B001& H12F& R/&
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5QC2/RF41G/QC/&4/DB14R1C3/&D0/&2313/& 3FC2/QC10/&F&RF(Q4 13/K/&RF3F4 /C13/*&2/&Z&K10B3131& 01&K10/R/3U&RF00F&25F03F&QPF413F& /C& 2FRF&R/&25EF 13/GG1G/QCF&F&R/&

 QRF001G/QCF&RF001&234B33B41&F&RF00F&1G/QC/6&,/&100FD1&10&3F4 /CF&RF001&P4F2FC3F&4F01G/QCF&F0FC5Q&2/C3F3/5Q&RF/&5QC34Q00/&2KQ03/&!KF4/(/5EF&R/&FMB/0/H4/Q&341&

4F1G/QC/&K/C5Q014/&F&514/5E/&1PP0/513/*&5Q P141G/QC/&341&/&4/2B0313/&RF00F&1C10/2/&F&MBF00/&R/&K10B31G/QC/&2F P0/(/513F*&F356$&6&

96<& LF4/"/5EF&1D0/&2313/&0/ /3F&B03/ /&

+F0& 51P/3Q0Q& 4F013/KQ& 1001& P4QDF331G/QCF&RFD0/& F0F FC3/& 234B33B410/& 1D0/&,'.&KFCDQCQ& /CR/513F*& 5QC& 4/(F4/ FC3Q& 1001&

CQ4 13/K1&1RQ33131*& 0F& QR10/3U&FR& /&54/3F4/&2FDB/3/&PF4&K10B314F& 01&2/5B4FGG1&RF001&234B33B41&CF/&5QC(4QC3/&RF00F&PQ22/H/0/&

2/3B1G/QC/&R/&54/2/&FR&/&4/2B0313/&RF00F&K10B31G/QC/&2KQ03F6&%C&K/1&DFCF410F*&Q034F&100F&KF4/(/5EF&R/&4F2/23FCG1&F&R/&2PQ231 FC3Q*&

RFKQCQ&F22F4F&P4F2F&/C&5QC2/RF41G/QCF&KF4/(/5EF&CF/&5QC(4QC3/&RF/&(FCQ FC/&R/&/C231H/0/3U*& 0Q510F&F&D0QH10F*&R/&(13/51*&R/&

RB33/0/3U*&R/&RFD41RQ6&

96>& LF4/"/5EF&1D0/&2313/&0/ /3F&R/&F2F45/G/Q&

+F0& 51P/3Q0Q& 4F013/KQ& 1001& P4QDF331G/QCF&RFD0/& F0F FC3/& 234B33B410/& 1D0/&,'.&KFCDQCQ& /CR/513F*& 5QC& 4/(F4/ FC3Q& 1001&

CQ4 13/K1&1RQ33131*&0F& QR10/3U&2FDB/3F&PF4&K10B314F&081((/R1H/0/3U&RF001&234B33B41&CF/&5QC(4QC3/&RF00F&PQ22/H/0/&2/3B1G/QC/&R/&

PF4R/31&R/&(BCG/QC10/3U&!PF4&F55F22/KF&RF(Q4 1G/QC/*&(F22B41G/QC/*&K/H41G/QC/*&F356$&FR&/&4/2B0313/&RF00F&K10B31G/QC/&2KQ03F6&

96@& *$()++,U%$-)&()++)&.)U%$-%&

96@67& +)I)-(,&;,=)++,&(,;%&.)U%$-%&

%0&P4QD41  1&5QC2FC3F&08B2Q&R/&2FG/QC/&R/KF42F6&,QCQ&P4FK/23/&/&2FDBFC3/&3/P/&R/&2FG/QCF)&

D! 2FG/QCF&R/&3/PQ&DFCF4/5Q&

D! P4Q(/013/&2F P0/5/&

D! P4Q(/013/&155QPP/13/&F&2PF5/10/&

'F& 2FG/QC/& B3/0/GG13F& CF001&  QRF001G/QCF& 2QCQ& /CR/K/RB13F& R1& BC1& 2/D01& /RFC3/(/513/K1& FR& BC& 5QR/5F& CB F4/5Q& !D0/&

F0F FC3/&234B33B410/& 4/5E/1 1CQ&MBF238B03/ Q&CF001&P4QP4/1&RF254/G/QCF$6&<F4&QDC/&2FG/QCF&KFCDQCQ&4/PQ4313/& /C& 31HF001& /&

2FDBFC3/&R13/)&

!

"4F1& $'&$!1&))$!2&7(+/&!

"&L:& $'&$!1&))$!2&7(+/&]6$%%+'&!1(!%$0)(+!>*&'!()!%$0)(+!(/!1('&7(+/&!JB!

"&L<& $'&$!1&))$!2&7(+/&]6$%%+'&!1(!%$0)(+!>*&'!()!%$0)(+!(/!1('&7(+/&!RB!

M3& 6$%%+'&!%+'2(+/$)&!1(!'(0(1&77$!

M:N:& #+#&/%+!1^(/&'7($!1&))$!2&7(+/&!'(6&'(%+!$))C$22&!J!

M<N<& #+#&/%+!1^(/&'7($!1&))$!2&7(+/&!'(6&'(%+!$))C$22&!R!

O:N:& #+1.)+!1(!'&2(2%&/7$!1&))$!2&7(+/&!'(6&'(%+!$))C$22&!J!

O<N<& #+1.)+!1(!'&2(2%&/7$!1&))$!2&7(+/&!'(6&'(%+!$))C$22&!R!

OP:N:& #+1.)+!1(!'&2(2%&/7$!*)$2%(,+!1&))$!2&7(+/&!'(6&'(%+!$))C$22&!J!

OP<N<& #+1.)+!1(!'&2(2%&/7$!*)$2%(,+!1&))$!2&7(+/&!'(6&'(%+!$))C$22&!R!

!

%&R13/&2QP41&4/PQ4313/&KFCDQCQ&B3/0/GG13/&PF4&01&RF3F4 /C1G/QCF&RF/&514/5E/&/CF4G/10/&F&PF4&01&RF(/C/G/QCF&RF00F&4/D/RFGGF&

RFD0/&F0F FC3/&234B33B410/[&MB10Q41&/0&K10Q4F&R/&74F1&L:&!FSQ&74F1&LN$&2/1&CB00Q&01&RF(Q4 1H/0/3U&PF4&31D0/Q&L:&!FSQ&LN$&Z&

34125B41316&'1&K10B31G/QCF&RF00F&514133F4/23/5EF&/CF4G/10/&RF00F&2FG/QC/&Z&5QCRQ331&CF0&4/(F4/ FC3Q&:WN&RF008F0F FC3Q6&

&

&

&

&

!
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! ! ! ! ! !
'&%%$/0+)$'&! $!X! $!X!'+8&2,($! $!X!1(!,+)#+! $!O! $!O!2*&,,I($%$!

! ! ! ! ! !
$! O! 2*&,,I($%$!
'+8&2,($!

$!O!'+8&2,($! $!O!1(!,+)#+! $!1+**(+!X! $!@.$%%'+!2*&,,I($%$! $!@.$%%'+!

! ! ! ! ! !
$!U! $!<! $!,'+,&! ,(',+)$'&! '&%%$/0+)$'&!,$8$! ,(',+)$'&!,$8$!

!
!
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<F4&MB1C3Q&5QC5F4CF&/&P4Q(/013/&2F P0/5/&FR&155QPP/13/&08122F&:&RF0&4/(F4/ FC3Q&5Q/C5/RF&5QC&08122F&\&4/PQ4313Q&CF/&P/V&

R/((B2/&P4Q(/01314/6&

D! <F4&MB1C3Q&5QC5F4CF&0F&2FG/QC/&R/&3/PQ&DFCF4/5Q&!3/PQ&96$)&

D! /&K10Q4/&R/ FC2/QC10/&5QC&P4F(/22Q&]&2QCQ&4/(F4/3/&1008122F&:&

D! /&K10Q4/&R/ FC2/QC10/&5QC&P4F(/22Q&^&2QCQ&4/(F4/3/&1008122F&N&

"QC&4/(F4/ FC3Q&10&#Q5B FC3Q&R/&7((/R1H/0/3U&_-F23&R/&K10/R1G/QCF&RF0&2Q(3`14F&R/&5105Q0Q&<=>a,7<&F&RF/& QRB0/&

1DD/BC3/K/& <=>a,7<& bQRB0Q& IFQ3F5C/5Q*& <=>a"7#& CQR/& 155/1/Q& F& <=>ab,-c& W& & KF42/QCF& ,F33F H4F& :?9O*&

R/2PQC/H/0F&PF4&/0&RQ`C0Q1R&2B0&2/3Q&```6:2/6/3*&2/&2FDC101CQ&/&2FDBFC3/&F2F P/&1PP0/513/K/)&

&

-F23&+d& -/3Q0Q&

9& "7=7--@=%,-%"^@&I@>b@-=%"^@&@&%+@=e%7'%&

OT& L@=%f%"7&7I'%&,'.&#%&,-=.--.=@&%+&"676&

O;& <=>I@--7e%>+@&7&-7I'%>&#%&,-=.--.=@&%+&"676&,@">+#>&%'&#6b6&gS9SgA&

Og& <=>I@--7e%>+@&7&-7I'%>&#%&,-=.--.=@&%+&"676&,@">+#>&%'&#6b6&9OS9S:??;&

T?& L@=%f%"7&7''>&,'@&!-@+,%>+%&@&f@,,.=7e%>+@$&#%&,-=.--.=@&%+&"676&

T9& L@=%f%"7&7''>&,'@&!#@f>=b7e%>+@$&#%&,-=.--.=@&%+&"676&

9?O& 7+7'%,%&#%&=@,%,-@+e7&7'&f.>">&

!
!

 

%R& ;/PQ& ,4F1& ,&L:& ,&L<& M3& M&:N:& M&<N<& O&:N:& O&<N<& OP&:N:& OP&<N<&

& & &5 :& &5 :& &5 :& &5 O& &5 O& &5 O& &5 N& &5 N& &5 N& &5 N&

9& ^@]&&9O?&"Q0QCCF&-415XF4& ON6??& ?6?& ?6?& :?69?& TT?6??& 9T?g6??& h;6T?& :9T6A?& 99g6;?& :OT6O?&

:& -6J.&&9T?\O&722F&-415XF4& :N6NA& ?6?& ?6?& 9:OA6h:& ;N?6T:& ;N?6T:& 99?6hN& 99?6hN& 9:h6g:& 9:h6g:&

N& .<+&&;?&,Q23FDCQ&<1CCF00/& 996??& ?6?& ?6?& :69A& 9g6O?& 9?A6??& A6N?& :A6T?& 9:69?& N96;?&

 

 

 



&
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7.6& *$()++,U%$-)&.;?A;;A?,S&-$(%

7.6.1& +)I)-(,&;,=)++,&(,;%&-$(%

!

%0&P4QD41  1&B3/0/GG1&PF4&01& QRF001G/QCF&CQR/&234B33B410/6&&

>DC/&CQRQ&Z&/CR/K/RB13Q&R100F&5QQ4R/C13F&5143F2/1CF&CF0&2/23F 1&R/&4/(F4/ FC3Q&D0QH10F&!i&j&e$6&

7R&QDC/&CQRQ&Z&FKFC3B10 FC3F&122Q5/13Q&BC&5QR/5F&R/&K/C5Q01 FC3Q&4/D/RQ*&BC&5QR/5F&R/&(QCR1G/QCF&2PF5/10F*&FR&BC&

2F3&R/&2F/& Q00F&!34F&PF4&0F&341201G/QC/*&34F&PF4&0F&4Q31G/QC/$6&'F&31HF00F&2Q33Q4/PQ4313F&4/(0F33QCQ&0F&2B55/313F&PQ22/H/0/3U6&%C&

P143/5Q014F&PF4&QDC/&CQRQ&K/FCF&/CR/513Q&/C&31HF001)&

!

+QRQ& /.#&'+!1&)!/+1+L!

S& 8$)+'&!1&))$!,++'1(/$%$!_!

T& 8$)+'&!1&))$!,++'1(/$%$!-!

U& 8$)+'&!1&))$!,++'1(/$%$!`!

!

<F4&/&CQR/&1/&MB10/&2/1&122Q5/13Q&BC&5QR/5F&R/&K/C5Q01 FC3Q&4/D/RQ*&BC&5QR/5F&R/&(QCR1G/QCF&2PF5/10F&Q&BC&2F3&R/&& Q00F&

K/FCF&/CR/513Q&/C&31HF001)&

!

+QRQ& /.#&'+!1&)!/+1+L!

S& 8$)+'&!1&))$!,++'1(/$%$!_!

T& 8$)+'&!1&))$!,++'1(/$%$!-!

U& 8$)+'&!1&))$!,++'1(/$%$!`!

+Q3F& &8&/%.$)&!,+1(,&!1(!8(/,+)+!>&2L!8a""MM"M!2&(!8$)+'(!'&)$%(8(!$(!2&(!0'$1(!1(!)(A&'%3!*'&8(2%(!*&'!()!/+1+!XbXcX7FbFcF7\!
()!8$)+'&!"!(/1(,$!,I&!)+!2*+2%$#&/%+!+!'+%$7(+/&!'&)$%(8+!?!(#*&1(%+\!()!8$)+'&!M!(/1(,$!,I&!)+!2*+2%$#&/%+!+!'+%$7(+/&!
'&)$%(8+!?!)(A&'+BL!

+Q3F& >;T!a!"\!J\dB!&8&/%.$)&!,+1(,&!1&)!%(*+!1(!6+/1$7(+/&!2*&,($)&!>"\!J\d!6$//+!'(6&'(#&/%+!$))&!%(*+)+0(&e!*)(/%+\!*$)+\!
*)(/%+!2.!*$)(\dB!,I&!?!,+))&0$%+!$)!/+1+L!
>VTf!a!Y(1!TV9O:ZB!(/1(,&!&!2(0)$!(1&/%(6(,$%(8$!1&))C!&8&/%.$)&!(2+)$%+'&!2(2#(,+!$22&0/$%+!$)!/+1+!!

(/D6&-S& 8$)+'&!1&))$!'(0(1&77$!1&(!8(/,+)(!&)$2%(,(!&8&/%.$)#&/%&!$**)(,$%(!$)!/+1+\!/&))+!2*&,(6(,+!X_!>(1&#!*&'!X-\!X`\!F_\!
F-\!F`BL!

!
!

<F4& 234B33B4F& 2/2 /51 FC3F& /2Q013F&K/FCF& /CQ034F& /C2F4/31& 01& 31HF001&RF00F&514133F4/23/5EF&PF4&D0/& /2Q013Q4/&B3/0/GG13/[& 0F&

514133F4/23/5EF&2QCQ&/CR/513F&/C&5QC(Q4 /3U&10&51P6&h69?&RF0&#6b6&9hS?9S9;&&&

&

&

&

&

&

&

&

&

&

&

&

&

&



!"#!$#%&'()#%*%+"(%&,-(.--.()&

54 54 

969& *$()++,U%$-)&.;?A;;A?,S&)+)*)-;%&;?,L)&

96967& ;,=)++,&(,;%&;?,L%&

!

%0&P4QD41  1&B3/0/GG1&PF4&01& QRF001G/QCF&F0F FC3/&1&RBF&CQR/&RFCQ /C13/&/C&DFCF410F&341K/6&

>DC/&F0F FC3Q&341KF&Z&/CR/K/RB13Q&R10&CQRQ&/C/G/10F&F&R10&CQRQ&(/C10F6&

>DC/&F0F FC3Q&Z&514133F4/GG13Q&R1&BC&/C2/F F&R/&P4QP4/F3U&4/PQ4313F&/C&31HF001&5EF&CF&5Q P0F31CQ&01& QRF001G/QCF6&

!

!

+'(&/%$#&/%+!&)&#&/%(!JH!/+/!
8&'%(,$)(!

!

+'(&/%$#&/%+!&)&#&/%(!JH!
8&'%(,$)(!

!

%C&P143/5Q014F&PF4&QDC/&F0F FC3Q&K/FCF&/CR/513Q&/C&31HF001)&

)0F 6& CB F4Q&RF008F0F FC3Q&

-Q3F& 5QR/5F&R/&5Q PQ431 FC3Q)&341KF*&341KF&R/&(QCR1G/QCF*&P/01234Q*&1231*&1231&3F21*&1231&5Q P4F221*&

-QRQ&%&TMV& CB F4Q&RF0&CQRQ&/C/G/10F&!(/C10F$&

*136& 5QR/5F&RF0& 13F4/10F&122FDC13Q&1008F0F FC3Q&

.FG6& 5QR/5F&RF001&2FG/QCF&122FDC131&1008F0F FC3Q&

?Q31G6& K10Q4F&RF001&4Q31G/QCF&RF008F0F FC3Q*&133Q4CQ&10&P4QP4/Q&122F*&CF0&512Q&/C&5B/&08Q4/FC31 FC3Q&R/&RF(1B03&CQC&

2/1&1RQ331H/0F[&08Q4/FC31 FC3Q&R/&RF(1B03&P4FKFRF&PF4&D0/&F0F FC3/&CQC&KF43/510/&08122F&:&5QC3FCB3Q&CF0&P/1CQ&

KF43/510F& F& 08122F& N& Q4/GGQC310F*& PF4& D0/& F0F FC3/& KF43/510/& 08122F& :&R/4F33Q& 2F5QCRQ&i&CFD13/KQ& F& 08122F& N&
R/4F33Q&2F5QCRQ&j&CFD13/KQ&

.K/C5Q0Q&%&TMV& 5QR/5/& R/& 2K/C5Q0Q&PF4& 0F& 1G/QC/& /C3F4CF[& /&P4/ /& 2F/& 5QR/5/& 2/& 4/(F4/25QCQ& 10& CQRQ& /C/G/10F*& /& 4F231C3/& 2F/&10&

CQRQ&(/C10F&!/0&K10Q4F&9&/CR/51&5EF&01&4F013/K1&1G/QCF&/C3F4C1&CQC&Z&133/K1$&

O/CW&L& 5Q231C3F&R/&2Q33Q(QCRQ&!5QF((/5/FC3F&R/&k/CX0F4$&PF4&01& QRF001G/QCF&RF001&341KF&2B&2BQ0Q&F0123/5Q&

O/CW&$& 5Q231C3F&R/&2Q33Q(QCRQ&!5QF((/5/FC3F&R/&k/CX0F4$&PF4&01& QRF001G/QCF&RF0&2BQ0Q&F0123/5Q&Q4/GGQC310F&

!
! !
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"QC&4/(F4/ FC3Q&10&(Q5B FC3Q&R/&,""/R1H/0/3J&_-F23&R/&K10/R1G/QCF&RF0&2Q(3`14F&R/&5105Q0Q&<=>a,7<&F&RF/& QRB0/&

1DD/BC3/K/& <=>a,7<& bQRB0Q& IFQ3F5C/5Q*& <=>a"7#& CQR/& 155/1/Q& F& <=>ab,-c& W& & KF42/QCF& ,F33F H4F& :?9O*&

R/2PQC/H/0F&PF4&/0&RQ`C0Q1R&2B0&2/3Q&XXX6:2/6/3*&2/&2FDC101CQ&/&2FDBFC3/&F2F P/&1PP0/513/K/)&

!

;F23&-Y& ;/3Q0Q&

:& -=7L%&7&.+7&"7b<7-7&

<& -=7L@&7&<%.8&"7b<7-@&

>& -=7L@&7&.+7&"7b<7-7&,.&-@==@+>&7''7&k%+l'@=&

@& -=7L%&,.&-@==@+>&7''7&k%+l'@=&">+&"7=%">&-=7,L@=,7'@&

Z& -@'7%&<%7+%&">+&"@=+%@=@&7''7&]7,@&

9& -@'7%&<%7+%&">+&%+"7,-=%&7''7&]7,@&

77& ,-=.--.=@&,>II@--@&7&L7=%7e%>+%&-@=b%"^@&

7:&
,-=.--.=@&,.&-@==@+>&7''7&k%+l'@=&,>--><>,-@&7&"7=%"^%&&

#%,-=%].%-%&-=%7+I>'7=%&

:7& #=%''%+I&

:>& -@+,%>+%&@&=>-7e%>+%&=%,<@-->&7''7&">=#7&#%&@'@b@+-%&-=7L@&

:9& f=@""%7&#%&@'@b@+-%&-=7L@&

>:& I@=7="^%7&#@''@&=@,%,-@+e@&<@=&-=7L%&%+&"676&

><& I@=7="^%7&#@''@&=@,%,-@+e@&<@=&<%'7,-=%&%+&"676&

>>& L@=%f%"7&7''@&-7&#%&,-=.--.=@&%+&"676&

>@& L@=%f%"7&7I'%&,'.&#%&,-=.--.=@&%+&"676&

>9& L@=%f%"7&7&<.+e>+7b@+->&7''>&,'.&#%&-=7L%&%+&"676&

>[& <=>I@--7e%>+@&7&-7I'%>&#%&,-=.--.=@&%+&"676&,@">+#>&%'&#6b6&gS9SgA&

>\& <=>I@--7e%>+@&7&-7I'%>&#%&,-=.--.=@&%+&"676&,@">+#>&%'&#6b6&9OS9S:??;&

@]& L@=%f%"7&7''>&,'@&!-@+,%>+%&@&f@,,.=7e%>+@$&#%&,-=.--.=@&%+&"676&

@7& L@=%f%"7&7''>&,'@&!#@f>=b7e%>+@$&#%&,-=.--.=@&%+&"676&

@:& f7-->=@&#%&,-=.--.=7&

@<& ,>L=7=@,%,-@+e@&

@>& #@--7I'%&">,-=.--%L%&"676)&'%b%-%&#m7=b7-.=7&<%'7,-=%&@&+>#%&-=7L@W<%'7,-=>&

@Z& L@=%f%"7&#%&,-7]%'%-78&#%&7,-@&">b<=@,,@&%+&7""%7%>&n&b@->#>&>b@I7&

@9& '."@&'%]@=7&#%&-=7L%&@&7,-@&%+&7""%7%>&

@[& '."@&'%]@=7&#%&">'>++@&%+&7""%7%>&

@\& ,L@=I>'7b@+->&#%&-=7L%&%+&7""%7%>&

Z>& ,-7]%'%-78&#%&7,-@&">b<>,-@&%+&7""%7%>&

9<& L7'.-7e%>+@&@ff@-->&<W &,.&<%'7,-=7-7&

9>& L7'.-7e%>+@&@ff@-->&<W &,.&-@'7%>&N#&

[@& 7+7'%,%&<.,^>L@=&#%&.+&@#%f%"%>&%+&"676&

[9& 7+7'%,%&@'7,->&<'7,-%"7&%+"=@b@+-7'@&

[[& 7+7'%,%&@'7,->&<'7,-%"7&%+"=@b@+-7'@&

\[& L@=%f%"7&7''>&,'.&#%&,-=.--.=@&%+&'@I+>&,@">+#>&@"T&

\\& L@=%f%"7&7''>&,'@&#%&,-=.--.=@&%+&'@I+>&,@">+#>&@"T&

7]:& ,+@''@ee@&@"T&

7<]& <=>I@-->&@&L@=%f%"7&#%&-=7L%&<=@b&

&
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15_MOD_NUMERAZIONE_D2_TRAVATE 
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96[& *$()++,U%$-)&()++)&,U%$-%&

96[67& +)I)-(,&;,=)++,&(,;%&,U%$-%&

 

%0& P4QD41  1& 5QC2FC3F& 08B2Q& R/& R/KF42F& 3/PQ0QD/F& R/& 514/5Q& !1G/QC/$6& 'F& 1G/QC/& B3/0/GG13F& CF001& QRF001G/QCF& 2QCQ&

/CR/K/RB13F& R1& BC1& 2/D01& /RFC3/(/513/K1& FR& BC& 5QR/5F& CB F4/5Q& !D0/& F0F FC3/& 234B33B410/& 4/5E/1 1CQ& MBF238B03/ Q& CF001&

P4QP4/1&RF254/G/QCF$6&<F4&QDC/&1G/QCF&1PP0/5131&1001&234B33B41&K/FCF&R/&4/PQ4313Q&/0&5QR/5F*&/0&3/PQ&F&01&2/D01&/RFC3/(/513/K16&

'F&31HF00F&2B55F22/KF&RF331D0/1CQ&/&K10Q4/&514133F4/23/5/&R/&QDC/&1G/QCF&/C&4F01G/QCF&10& 3/PQ6&'F&31HF00F&4/PQ431CQ&/C(133/& /&

2FDBFC3/&R13/&/C&4F01G/QCF&10&3/PQ)&&

!

7& 514/5Q&5QC5FC3413Q&CQR10F&

& A&R13/&!(Q4G1&f\*&fo*&fG*& Q FC3Q&b\*&bo*&bG$&

:& 2PQ231 FC3Q&CQR10F&/ P4F22Q&

& A&R13/&!2PQ231 FC3Q&-\*-o*-G*&4Q31G/QCF&=\*=o*=G$&

<& 514/5Q&R/234/HB/3Q&D0QH10F&2B&F0F FC3Q&3/PQ&341KF&

& h&R13/&!(\*(o*(G* \* o* G*125/221&R/&/C/G/Q&514/5Q$&

h&R13/&!(\*(o*(G* \* o* G*125/221&R/&(/CF&514/5Q$&

>& 514/5Q&R/234/HB/3Q&0Q510F&2B&F0F FC3Q&3/PQ&341KF&

& h&R13/&!(9*(:*(N* 9* :* N*125/221&R/&/C/G/Q&514/5Q$&

h&R13/&!(9*(:*(N* 9* :* N*125/221&R/&(/CF&514/5Q$&

@& 514/5Q&5QC5FC3413Q&D0QH10F&2B&F0F FC3Q&3/PQ&341KF&

& h&R13/&!f\*fo*fG*b\*bo*bG*125/221&R/&514/5Q$&

Z& 514/5Q&5QC5FC3413Q&0Q510F&2B&F0F FC3Q&3/PQ&341KF&

& h&R13/&!f9*&f:*&fN*&b9*&b:*&bN*&125/221&R/&514/5Q$&

9& K14/1G/QCF&3F4 /51&1PP0/5131&1R&F0F FC3Q&3/PQ&341KF&

& h&R13/&!K14/1G/QC/&3F4 /5EF)&BC/(Q4 F*& FR/1&F&R/((F4FCG1&/C&103FGG1&F&014DEFGG1&10&CQRQ&/C/G/10F&F&(/C10F$&

[& 514/5Q&R/&P4F22/QCF&BC/"Q4 F&2B&F0F FC3Q&3/PQ&P/12341&

& 9&R13Q&!P4F22/QCF$&

\& 514/5Q&R/&P4F22/QCF&K14/1H/0F&2B&F0F FC3Q&3/PQ&P/12341&

& O&R13/&!P4F22/QCF*&MBQ31*&P4F22/QCF*&MBQ31$&

7]& K14/1G/QCF&3F4 /51&1PP0/5131&1R&F0F FC3Q&3/PQ&P/12341&

& :&R13/&!K14/1G/QC/&3F4 /5EF)& FR/1&F&R/((F4FCG1&CF00Q&2PF22Q4F$&

77& 514/5Q&K14/1H/0F&DFCF410F&2B&F0F FC3/&3/PQ&341KF&F&P/12341&

& 9&R13Q&RF254/G/QCF&RF001&3/PQ0QD/1&

O&R13/&PF4&2FD FC3Q&!PQ2/G/QCF*&K10Q4F*&PQ2/G/QCF*&K10Q4F$&

01&3/PQ0QD/1&P4F5/21&08125/221&R/&RF(/C/G/QCF*&01&R/4FG/QCF&RF0&514/5Q*&01& QR10/3U&R/&514/5Q&F&01&014DEFGG1&R8/C(0BFCG1&PF4&
D0/&F0F FC3/&3/PQ&341KF&

7:& D4BPPQ&R/&514/5E/&5QC&/ P4QC31&2B&P/12341&

& g&R13/&!CB F4Q&R/&4/PF3/G/QC/&/C&R/4FG/QCF&i&F&j*&K10Q4F&R/&5/125BC&514/5Q*&PQ2/G/QCF&5FC3410F&RF0&P4/ Q*&R/ FC2/QC/&RF008&
/ P4QC31*&/C3F4122F&341&/&514/5E/&

!
! !
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!

<$'(,+!,+/,&/%'$%+!
/+1$)&!

!

T*+2%$#&/%+!
(#*'&22+!

!

<$'(,+!1(2%'(A.(%+!
0)+A$)&!

!

<$'(,+!1(2%'(A.(%+!
)+,$)&!

<$'(,+!,+/,&/%'$%+!
0)+A$)&!

!

<$'(,+!,+/,&/%'$%+!
)+,$)&!

!

<$'(,+!%&'#(,+!JH!

!

<$'(,+!%&'#(,+!RH!

!

<$'(,+!*'&22(+/&!
./(6+'#&!

!

<$'(,+!*'&22(+/&!
8$'($A()&!

!

 

-/PQ& &514/5Q&R/234/HB/3Q&D0QH10F&2B&341KF&

 

%R& ;/PQ& 'Q26& "^& "_& "G&  ^&  _&  G&

& &5 & R1+S5 & R1+S5 & R1+S5 & R1+& R1+& R1+&

g& "14/5Q&+FKFW#I)fG/pW?6hT&fG(pW?6hT& ?6?& ?6?& ?6?& W?6h;& ?6?& ?6?& ?6?&

& ?6?& ?6?& ?6?& W?6h;& ?6?& ?6?& ?6?&

9?& "14/5Q&LFC3QW#I)fG/pW?6h;&fG(pW?6h;& ?6?& ?6?& ?6?& W?6;?& ?6?& ?6?& ?6?&

& ?6?& ?6?& ?6?& W?6;?& ?6?& ?6?& ?6?&

99& <F2Q&<1CCF00/W#I)fG/pW?6:O&fG(pW?6:O&& ?6?& ?6?& ?6?& W?6:O& ?6?& ?6?& ?6?&
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Mono

0~+5W

THE

BIFACIAL DUAL GLASS MONOCRYSTALLINE MODULE

SolutionsMulti

PRODUCTS POWER  RANGE

TSM-DEG18MC.20(II) 475-505W

MAXIMUM POWER OUTPUT

MAXIMUM EFFICIENCY

POSITIVE POWER TOLERANCE

500W+

21.0%

Founded in 1997, Trina Solar is the world's leading 
total solution provider for solar energy. With local 
presence around the globe, Trina Solar is able to
provide exceptional service to each customer in 
each market and deliver our innovative, reliable 
products with the backing of Trina as a strong, 
bankable brand. Trina Solar now distributes its PV 
products to over 100 countries all over the world. 
We are committed to building strategic, mutually 
bene�cial collaborations with installers, developers, 
distributors and other partners in driving smart 
energy together.

Comprehensive Products 
and System Certi�cates
IEC61215/IEC61730/IEC61701/IEC62716/UL1703
ISO 9001:  Quality Management System
ISO 14001:  Environmental Management System
ISO14064:  Greenhouse Gases Emissions Veri�cation 
ISO45001:  Occupational Health and Safety 

Management System

• Large area cells based on 210mm silicon wafers and 1/3-cut cell technology
• Up to 21.0% module e�ciency with high density interconnect technology
• Multi-busbar technology for better light trapping e�ect, lower series resistance 
and improved current collection 

High power up to 505W

High energy yield
• Excellent IAM (Incident Angle Modi�er) and low irradiation performance, 
validated by 3rd party certi�cations
• The unique design provides optimized energy production under inter-row 
shading conditions 
• Lower temperature coe�cient (-0.35%) and operating temperature
• Up to 25% additional power gain from back side depending on albedo

High customer value
• Lower LCOE (Levelized Cost Of Energy), reduced BOS (Balance of System) cost, 
shorter payback time
• Lowest guaranteed �rst year and annual degradation; extended 30-year 
warranty
• Designed for compatibility with existing mainstream system components
• Higher return on Investment

• Minimized micro-cracks with innovative non-destructive cutting technology
• Ensured PID resistance through cell process and module material control
• Resistant to harsh environments such as salt, ammonia, sand, high temperature 
and high humidity areas
• Mechanical performance up to 5400 Pa positive load and 2400 Pa negative load
• Certi�cated to �re class A

High reliability  

EU-28 WEEE
COMPLIANT

RECYCLABLE
PACKAGING

Trina’s DUOMAX Warranty

85.0%
90%

100%
98.0%

Years 5 10 15 20 25 30
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Trina Solar’s Duomax Performance Warranty



  

WARRANTY

12 year Product Workmanship Warranty

30 year Power Warranty

PACKAGING CONFIGURATION

Modules per 40’ container: 600 pieces

I-V CURVES OF PV MODULE(490 W)

Cu
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P-V CURVES OF PV MODULE(490W)
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 (W
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50500

200W/m2

Voltage(V)

Solar Cells

No. of cells

Module Dimensions

Weight

Front Glass

 Encapsulant material

Back Glass

Frame

J-Box

Cables

MECHANICAL DATA

Portrait: 280/280 mm(11.02/11.02 inches) 
Landscape: 2000/2000 mm(78.74/78.74 inches)  

 Connector

TEMPERATURE RATINGS

41°C (±3°C)

- 0.35%/°C

- 0.25%/°C

0.04%/°C

MAXIMUM RATINGS

Operational Temperature

Maximum SystemVoltage

Max Series Fuse Rating

-40~+85°C

1500V DC (IEC)

20A

ELECTRICAL DATA (STC) 

Electrical characteristics with di�erent power bin (reference to 10%  Irradiance ratio) 

ELECTRICAL DATA (NMOT)

DIMENSIONS OF PV MODULE(mm)

Monocrystalline

150 cells

2187×1102×35 mm (86.10×43.39×1.38 inches)

30.1 kg (66.4 lb)

2.0 mm (0.08 inches), High Transmission, AR Coated Heat Strengthened Glass

POE/EVA

2.0 mm (0.08 inches), Heat Strengthened Glass (White Grid Glass)

35mm(1.38 inches)  Anodized  Aluminium Alloy

IP 68 rated

508

50.5

12.77

41.9

12.13

524

51.1

12.89

42.8

12.24

10%

530

51.3

12.94

43.1

12.29

STC: Irradiance 1000W/m2, Cell Temperature 25°C, Air Mass AM1.5.
*Measuring tolerance: ±3%.

NMOT: Irradiance at 800W/m2, Ambient Temperature 20°C, Wind Speed 1m/s.

Irradiance ratio (rear/front)

Photovoltaic Technology Cable 4.0mm2 (0.006 inches2),

NMOT(Nominal Moudule Operating Temperature)

Temperature Coe�cient of PMAX

Temperature Coe�cient of VOC

Temperature Coe�cient of ISC

(Do not connect Fuse in Combiner Box with two or more strings in  parallel connection)

www.trinasolar.com

CAUTION: READ SAFETY AND INSTALLATION INSTRUCTIONS BEFORE USING THE PRODUCT.
© 2020 Trina Solar Limited. All rights reserved. Speci�cations included in this datasheet are subject to change without notice.
Version number: TSM_EN_2020_A

535

51.5

12.98

43.4

12.34

540

51.7

13.02

43.7

12.37

12.13

500

43.4

11.53

51.5

20.7

Peak Power Watts-PMAX (Wp)*

Maximum Power Voltage-VMPP  (V)

Maximum Power Current-IMPP (A)

Open Circuit Voltage-VOC  (V)

Short Circuit Current-ISC (A)

Module E�ciency  η  m (%)

378

40.8

9.28

48.7

9.77

12.17

505

43.7

11.56

51.7

21.0

382

41.0

9.33

48.8

9.80

12.09

495

43.1

11.49

51.3

20.5

374

40.5

9.25

48.5

9.73

12.05

490

42.8

11.45

51.1

20.3

371

40.2

9.21

48.3

9.70

11.93

475

41.9

11.34

50.5

19.7

360

39.5

9.09

47.7

9.61

514

50.7

12.81

42.2

12.18

11.97

480

42.2

11.38

50.7

19.9

363

39.8

9.13

47.9

9.64

519

50.9

12.85

42.5

12.22

12.01

485

42.5

11.42

50.9

20.1

367

40.0

9.18

48.1

9.67

Maximum Power-PMAX (Wp)

Maximum Power Voltage-VMPP (V)

Maximum Power Current-IMPP (A)

Open Circuit Voltage-VOC (V)

Short Circuit Current-ISC (A)

MC4 EVO2 / TS4*

*Please refer to regional datasheet for speci�ed connector.

Open Circuit Voltage-VOC  (V)

Short Circuit Current-ISC (A)

Maximum Power Voltage-VMPP  (V)

Maximum Power Current-IMPP (A)

Total Equivalent power -PMAX (Wp)

Voltage(V)
0 10 20 30 40 50 60

0 10 20 30 40 50 60

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0
10.0
12.0
14.0

400W/m2

1000W/m2

800W/m2

600W/m2

200W/m2

400W/m2

1000W/m2

800W/m2

600W/m2

(Please refer to product warranty for details)

0.45% Annual Power Attenuation

2% �rst year degradation

0 ~ +5Power Output Tolerance-PMAX (W)

Modules per box: 30 pieces

Front View

Back View

A-A B-B

21
87

1102

35

35

21
87

14
00

40
0

1102
1057

1060

B
B

AA

6-Φ4.3
Grounding Hole

12-Drain Hole

4-Φ7×10
Installing Hole

4-Φ9×14
Installing Hole

Frame

Silicon Sealant
Laminate

Silicon Sealant
Laminate

35
.0

35.0 24.5

35
.0

Frame

BIFACIAL DUAL GLASS MONOCRYSTALLINE MODULE
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