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]%..%! 20,4.%!@&0(')*%!0..%@02%!0..0! &%.08'4/%!74/4!%,'+%/8'02'!@.'!%.%5%/2'!)&'2')'>!)*%!*0//4!&')*'%724!+%..%!

,0.-208'4/'!6&4@%22-0.'!76%)'(')*%!%+!'55%+'02%!0.!('/%!+'!642%&!6&4)%+%&%!)4/!.H0/0.'7'!+'!,-./%&01'.'23A!

]%..%! 20,4.%! @&0(')*%! 066%/0! )'202%>! @.'! %.%5%/2'! %,'+%/8'02'! '/! &4774! /%)%77'20/4! +'! -/0! '/2%@&08'4/%! +'!

0&502-&0!%7).-7',05%/2%!0!20@.'4A!!

a%&! .%! 2&0,'! %+! '.! 6'.072&4! 066%/0! 5%/8'4/02'! R! 72024! +-/N-%! 6&%,'724! -/! '/2%&,%/24! 6&%.'5'/0&%! +'!

'/2%@&08'4/%!+'!0&502-&0!20@.'4>!20.%!+0!(0&!74++'7(0&%!)4/!7%/7'1'.%!0114/+0/80!.%!,%&'(')*%!0.!20@.'4!7202')4>!

6&%60&0/+4!)47i!20.'!%.%5%/2'!0+!0((&4/20&%!.H'/)&%5%/24!+'!74..%)'208'4/%!+4,-24!0.!7'750A!

J/!+%('/'2',0>!%7%@-'2'!'!6&%)'202'!'/2%&,%/2'!+'!0+%@-05%/24!7202')4!R!72024!6477'1'.%!.0/)'0&%!.H0/0.'7'!7202')0!

/4/!.'/%0&%A!

C3&)(A713)*56&:5)0550)31(&.(*&,7)9*&.*&+344)*,3&
a&'50!+'!%7%@-'&%!.H0/0.'7'!7'75')0!R!-2'.%!,0.-20&%!.0!&%@4.0&'23!72&-22-&0.%A!

=mlam!;!

l%@4.0&'23!'/!6'0/20F!

0T !"#$%#&#''()**"+#%",#+-$%-&.)+'#%%#&-&*"++-%(".#&("*'-%%)&#//#&0"*%("123")$-&0"&+#**-&-&("4"0-33-F!!

=4/7'+%&0/+4!)*%!'.!)4&64!;!7,'.-660!)'&)0!B"!5%2&'!'/!+'&%8'4/%!n!%!"I!'/!+'&%8'4/%!o>!7'!%,'/)%!)*%!

'/!6'0/20!.0!+'72&'1-8'4/%!+'!5077%!%!&'@'+%88%!R!74720/8'0.5%/2%!&%@4.0&%A!
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5./%2,"0."'.6%78%9%:'0"'/%;%<+4$%=%>/?%@A7BC@@78D%;%0+44$%EDAF@@A@GF%
&H0,.##"%/44I:4*"%J+(4.%&'(+('+,.%J+44/%K,"3.'0./%J.%:'0"'/%/4%'$%8E8%

2$>$%-22%))<%87!7F%:BA7K%9%K$&5:%@B@GE7E@DBA%;%&L:MN%&<@GO@8E@F@BGFD@@@@@@@7B8EG!

"X

BARICENTRI MASSE E RIGIDEZZE  

PIANO QUOTA  PESO  XG  YG  XR  YR  DX  DY  
N.ro  (m)  (t)  (m)  (m)  (m)  (m)  (m)  (m)  

    1      2,90    176,17    15,85      8,23    14,60      6,51    -1,25    -1,71  
    2      6,70    703,28    15,19      7,52    13,76      7,28    -1,43    -0,23  
    3    11,40    416,39    15,42      8,15    13,06      6,82    -2,36    -1,32  

!

1T 5#'')(%)&%(#&"&/#%"&0"&2$&(-%%#$4)/)&.6-&"$*.(",-&/#&'"#$%#&"$7-(")(-&#&8F!!

V!O!B"5Z!U!O!"I5Z!VcU!O!">MB!K!C0!,%&'(')0!R!74++'7(0220!

)T 5"-%("&-&*')(4-$3-&"$7-(")("&#/&9:;&0-//<#(-#&.)+'/-**",#F!

;&%0!+'!6'0/4F!GXM!5NZ!&'%/2&'!%!764&@%/8%F!"X!5NZ!

l0664&24!O!">Mg!K!C0!,%&'(')0!R!74++'7(0220!

+T =)/#"&("4"0"F!!

C0!,%&'(')0!R!74++'7(0220!

l%@4.0&'23!'/!0.2%880F!

%T ="*%-+"&,-(%".#/"&#&%2%%#&#/%-33#F!

C0!,%&'(')0!R!74++'7(0220!

(T >#**#&-&("4"0-33#&.)*%#$%"&)&*-$3#&1(2*.6-&,#("#3")$"F!

VARIAZIONI MASSE E RIGIDEZZE DI PIANO

  D I R E Z I O N E   X  D I R E Z I O N E   Y  

Piano  Quota  Peso  Variaz.  Tagliante  Spost.  Klat.  Variaz.  Tagliante  Spost.  Klat.  Variaz.  
N.ro  (m)  (t)  (%)  (t)  (mm)  (t/m)  (%)  (t)  (mm)  (t/m)  (%)  

    1      2,90      176,17      0,0      210,05      3,65    57493      0,0      182,41      2,50    72965      0,0  
    2      6,70      703,28  299,2      201,76      9,17    22009  -61,7      176,36      6,95    25392  -65,2  
    3    11,40      416,39  -40,8        90,25      4,06    22228      1,0        83,67      4,45    18802  -26,0  

!

C0!201%..0!&'64&2020!&'64&20!,0&'08'4/'!+'!50770!%!&'@'+%880!'564&20/2'!<!C0!,%&'(')0!/4/!R!74++'7(0220A!

@T ]4/!,0.-201'.%!0!6&'4&'!

*T 5-*%("$4"+-$%"&0-//#&*-3")$-&)("33)$%#/-&0-//<-0"7".")&.)$%-$2%-&$-"&.)$7()$%"&0-//#&0"+-$*")$-&%)%#/-&

0-//#&'"#$%#&$-//#&0"(-3")$-&-*#+"$#%#Z!

;+! %))%8'4/%! +%..H066%/+')%! +'! )46%&2-&0! 0! (0.+%! '/).'/02%>! /4/! ,'! 74/4! &'%/2&'! %! 764&@%/8%!

'564&20/2'!6%&20/24!.0!,%&'(')0!6-p!&'2%/%&7'!)456.%77',05%/2%!74++'7(0220A!

=mlam!?!

l%@4.0&'23!'/!6'0/20F!

0T !"#$%#&#''()**"+#%",#+-$%-&.)+'#%%#&-&*"++-%(".#&("*'-%%)&#//#&0"*%("123")$-&0"&+#**-&-&("4"0-33-F!!

=4/7'+%&0/+4!)*%!'.!)4&64!?!7,'.-660!)'&)0!EI!5%2&'!'/!+'&%8'4/%!n!%!#B>E!'/!+'&%8'4/%!o>!7'!%,'/)%!)*%!

'/!6'0/20!.0!+'72&'1-8'4/%!+'!5077%!%!&'@'+%88%!R!(4&2%5%/2%!'&&%@4.0&%A!

BARICENTRI MASSE E RIGIDEZZE  

PIANO QUOTA  PESO  XG  YG  XR  YR  DX  DY  
N.ro  (m)  (t)  (m)  (m)  (m)  (m)  (m)  (m)  

    1      3,30    179,53    27,76    10,61    14,31      6,68  -13,44    -3,93  
    2      7,10    874,22    22,09    13,54      9,73    20,14  -12,36      6,60  
    3    12,15    652,00    24,11    13,92    15,62    18,17    -8,49      4,25  
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5./%2,"0."'.6%78%9%:'0"'/%;%<+4$%=%>/?%@A7BC@@78D%;%0+44$%EDAF@@A@GF%
&H0,.##"%/44I:4*"%J+(4.%&'(+('+,.%J+44/%K,"3.'0./%J.%:'0"'/%/4%'$%8E8%

2$>$%-22%))<%87!7F%:BA7K%9%K$&5:%@B@GE7E@DBA%;%&L:MN%&<@GO@8E@F@BGFD@@@@@@@7B8EG!

""

!

1T 5#'')(%)&%(#&"&/#%"&0"&2$&(-%%#$4)/)&.6-&"$*.(",-&/#&'"#$%#&"$7-(")(-&#&8F!!

V!O!EI5Z!U!O!#B>E5Z!VcU!O!">ML!K!C0!,%&'(')0!R!74++'7(0220!

)T 5"-%("&-&*')(4-$3-&"$7-(")("&#/&9:;&0-//<#(-#&.)+'/-**",#F!

;&%0!+'!6'0/4F!"XLE!5NZ!&'%/2&'!%!764&@%/8%F!BBQ!5NZ!

l0664&24!O!B">Eg!K!C0!,%&'(')0!/4/!R!74++'7(0220!

+T =)/#"&("4"0"F!!

C0!,%&'(')0!R!74++'7(0220!

l%@4.0&'23!'/!0.2%880F!

%T ="*%-+"&,-(%".#/"&#&%2%%#&#/%-33#F!

J!6'.072&'!""L>!""Q!%!"##!/4/!7'!7,'.-660/4!6%&!2-220!.H0.2%880!+%.!(011&')024A!

(T >#**#&-&("4"0-33#&.)*%#$%"&)&*-$3#&1(2*.6-&,#("#3")$"F!

!

D I R E Z I O N E   X  D I R E Z I O N E   Y  

Piano  Quota  Peso  Variaz.  Tagliante  Spost.  Klat.  Variaz.  Tagliante  Spost.  Klat.  Variaz.  
N.ro  (m)  (t)  (%)  (t)  (mm)  (t/m)  (%)  (t)  (mm)  (t/m)  (%)  

    1      3,30      179,53      0,0      257,50    -0,03  -9115189     0,0      263,52      0,25  1042321     0,0  
    2      7,10      874,22  386,9      257,94      0,14  1860081 -120,4      259,25      0,30  853572  -18,1  
    3    12,15      652,00  -25,4      255,97      6,91    37053  -98,0      165,07      4,12    40037  -95,3  

C0!201%..0!&'64&2020!&'64&20!,0&'08'4/'!+'!50770!%!&'@'+%880!'564&20/2'!<!C0!,%&'(')0!/4/!R!74++'7(0220A!

@T ]4/!,0.-201'.%!0!6&'4&'!

*T 5-*%("$4"+-$%"&0-//#&*-3")$-&)("33)$%#/-&0-//<-0"7".")&.)$%-$2%-&$-"&.)$7()$%"&0-//#&0"+-$*")$-&%)%#/-&

0-//#&'"#$%#&$-//#&0"(-3")$-&-*#+"$#%#Z!

;+! %))%8'4/%! +%..H066%/+')%! +'! )46%&2-&0! 0! (0.+%! '/).'/02%>! /4/! ,'! 74/4! &'%/2&'! %! 764&@%/8%!

'564&20/2'!6%&20/24!.0!,%&'(')0!6-p!&'2%/%&7'!)456.%77',05%/2%!74++'7(0220A!

=mlam!=!

l%@4.0&'23!'/!6'0/20F!

0T !"#$%#&#''()**"+#%",#+-$%-&.)+'#%%#&-&*"++-%(".#&("*'-%%)&#//#&0"*%("123")$-&0"&+#**-&-&("4"0-33-F!!

=4/7'+%&0/+4!)*%!'.!)4&64!?!7,'.-660!)'&)0!"X>"L!5%2&'!'/!+'&%8'4/%!n!%!"X>X!'/!+'&%8'4/%!o>!7'!%,'/)%!

)*%!'/!6'0/20!.0!+'72&'1-8'4/%!+'!5077%!%!&'@'+%88%!R!54.24!&%@4.0&%A!

BARICENTRI MASSE E RIGIDEZZE  

PIANO QUOTA  PESO  XG  YG  XR  YR  DX  DY  
N.ro  (m)  (t)  (m)  (m)  (m)  (m)  (m)  (m)  

    1      3,70    119,19      5,06      5,10      5,20      5,18      0,14      0,08  
    2      7,30    100,49      5,03      5,10      5,08      5,18      0,05      0,08  

!

1T 5#'')(%)&%(#&"&/#%"&0"&2$&(-%%#$4)/)&.6-&"$*.(",-&/#&'"#$%#&"$7-(")(-&#&8F!!

V!O!"X5Z!U!O!"X>"LZ!UcV!O!">X#!K!C0!,%&'(')0!R!74++'7(0220!

)T 5"-%("&-&*')(4-$3-&"$7-(")("&#/&9:;&0-//<#(-#&.)+'/-**",#F!

;&%0!+'!6'0/4F!"X#!5NZ!&'%/2&'!%!764&@%/8%F!X!5NZ!

l0664&24!O!X!g!K!C0!,%&'(')0!/4/!R!74++'7(0220!
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5./%2,"0."'.6%78%9%:'0"'/%;%<+4$%=%>/?%@A7BC@@78D%;%0+44$%EDAF@@A@GF%
&H0,.##"%/44I:4*"%J+(4.%&'(+('+,.%J+44/%K,"3.'0./%J.%:'0"'/%/4%'$%8E8%

2$>$%-22%))<%87!7F%:BA7K%9%K$&5:%@B@GE7E@DBA%;%&L:MN%&<@GO@8E@F@BGFD@@@@@@@7B8EG!

"#

+T =)/#"&("4"0"F!!

C0!,%&'(')0!R!74++'7(0220!

l%@4.0&'23!'/!0.2%880F!

%T ="*%-+"&,-(%".#/"&#&%2%%#&#/%-33#F!

C0!,%&'(')0!R!74++'7(0220A!

(T >#**#&-&("4"0-33#&.)*%#$%"&)&*-$3#&1(2*.6-&,#("#3")$"F!

VARIAZIONI MASSE E RIGIDEZZE DI PIANO

  D I R E Z I O N E   X  D I R E Z I O N E   Y  

Piano  Quota  Peso  Variaz.  Tagliante  Spost.  Klat.  Variaz.  Tagliante  Spost.  Klat.  Variaz.  
N.ro  (m)  (t)  (%)  (t)  (mm)  (t/m)  (%)  (t)  (mm)  (t/m)  (%)  

    1      3,70      119,19      0,0        57,23      9,36      6112      0,0        55,92      4,42    12659      0,0  
    2      7,30      100,49  -15,7        35,87      9,28      3864  -36,8        31,63      2,37    13337      5,4  

!

C0!201%..0!&'64&2020!&'64&20!,0&'08'4/'!+'!50770!%!&'@'+%880!2&07)-&01'.'!<!C0!,%&'(')0!R!74++'7(0220A!

@T ]4/!,0.-201'.%!0!6&'4&'!

*T 5-*%("$4"+-$%"&0-//#&*-3")$-&)("33)$%#/-&0-//<-0"7".")&.)$%-$2%-&$-"&.)$7()$%"&0-//#&0"+-$*")$-&%)%#/-&

0-//#&'"#$%#&$-//#&0"(-3")$-&-*#+"$#%#Z!

;+! %))%8'4/%! +%..H066%/+')%! +'! )46%&2-&0! 0! (0.+%! '/).'/02%>! /4/! ,'! 74/4! &'%/2&'! %! 764&@%/8%!

'564&20/2'!6%&20/24!.0!,%&'(')0!6-p!&'2%/%&7'!)456.%77',05%/2%!74++'7(0220A!

=mlam!:!

l%@4.0&'23!'/!6'0/20F!

0T !"#$%#&#''()**"+#%",#+-$%-&.)+'#%%#&-&*"++-%(".#&("*'-%%)&#//#&0"*%("123")$-&0"&+#**-&-&("4"0-33-F!!

=4/7'+%&0/+4!)*%!'.!)4&64!:!7,'.-660!)'&)0!E">#!5%2&'!'/!+'&%8'4/%!n!%!"I>#!'/!+'&%8'4/%!o>!7'!%,'/)%!

)*%!'/!6'0/20!.0!+'72&'1-8'4/%!+'!5077%!%!&'@'+%88%!R!'&&%@4.0&%!'/!+'&%8'4/%!n!&%@4.0&%A!

BARICENTRI MASSE E RIGIDEZZE

PIANO QUOTA  PESO  XG  YG  XR  YR  DX  DY  
N.ro  (m)  (t)  (m)  (m)  (m)  (m)  (m)  (m)  

    1      6,20    764,44    20,43      7,95    12,39      7,81    -8,04    -0,13  
    2    10,19    581,67    21,31      7,75    13,79      6,39    -7,52    -1,36  

!

1T 5#'')(%)&%(#&"&/#%"&0"&2$&(-%%#$4)/)&.6-&"$*.(",-&/#&'"#$%#&"$7-(")(-&#&8F!!

V!O!E">#5Z!U!O!"I>#5Z!VcU!O!#>GE!K!C0!,%&'(')0!R!74++'7(0220!

)T 5"-%("&-&*')(4-$3-&"$7-(")("&#/&9:;&0-//<#(-#&.)+'/-**",#F!

;&%0!+'!6'0/4F!IIL!5NZ!&'%/2&'!%!764&@%/8%F!#L>#!5NZ!

l0664&24!O!E>X!g!K!C0!,%&'(')0!R!74++'7(0220!

+T =)/#"&("4"0"F!!

C0!,%&'(')0!R!74++'7(0220!

l%@4.0&'23!'/!0.2%880F!

%T ="*%-+"&,-(%".#/"&#&%2%%#&#/%-33#F!

C0!,%&'(')0!R!74++'7(0220!
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&H0,.##"%/44I:4*"%J+(4.%&'(+('+,.%J+44/%K,"3.'0./%J.%:'0"'/%/4%'$%8E8%

2$>$%-22%))<%87!7F%:BA7K%9%K$&5:%@B@GE7E@DBA%;%&L:MN%&<@GO@8E@F@BGFD@@@@@@@7B8EG!

"B

(T >#**#&-&("4"0-33#&.)*%#$%"&)&*-$3#&1(2*.6-&,#("#3")$"F!

!

!

VARIAZIONI MASSE E RIGIDEZZE DI PIANO

  D I R E Z I O N E   X  D I R E Z I O N E   Y  

Piano  Quota  Peso  Variaz.  Tagliante  Spost.  Klat.  Variaz.  Tagliante  Spost.  Klat.  Variaz.  
N.ro  (m)  (t)  (%)  (t)  (mm)  (t/m)  (%)  (t)  (mm)  (t/m)  (%)  

    1      6,20      764,44      0,0      350,55      5,49    63838      0,0      204,75      2,45    83464      0,0  
    2    10,19      581,67  -23,9      190,67      3,03    63026    -1,3      117,04      3,08    37997  -54,5  

!

C0!201%..0!&'64&2020!&'64&20!,0&'08'4/'!+'!50770!%!&'@'+%880!'564&20/2'!<!C0!,%&'(')0!/4/!R!74++'7(0220A!

@T ]4/!,0.-201'.%!0!6&'4&'!

!

*T 5-*%("$4"+-$%"&0-//#&*-3")$-&)("33)$%#/-&0-//<-0"7".")&.)$%-$2%-&$-"&.)$7()$%"&0-//#&0"+-$*")$-&%)%#/-&

0-//#&'"#$%#&$-//#&0"(-3")$-&-*#+"$#%#Z!

P&0! '!6'.072&'!"E>!"G>!#"!%!##>!,'!R!-/0!6'))4.0!64&8'4/%!72&-22-&0.%!)*%!R!)0&022%&'88020!+0!-/0!74.0!

%.%,08'4/%!0/8'4)*R!+-%>!2-220,'0!20.%!066%/+')%!72&-22-&0.%!/4/!R!7'@/'(')02',0!6%&!.H'/2%&4!)4&64A!;+!

%))%8'4/%! +%..H066%/+')%! +'! )46%&2-&0! 0! (0.+%! '/).'/02%>! /4/! ,'! 74/4! +-/N-%! &'%/2&'! %! 764&@%/8%!

'564&20/2'!6%&20/24!.0!,%&'(')0!6-p!&'2%/%&7'!)456.%77',05%/2%!74++'7(0220A!

CF3231*:*&87.31(&.(113&:5)0550)3&
;.!('/%!+'!,%&'(')0&%!.0!)4&&%22%880!+%..H'/6-2!+%..0!72&-22-&0>!)4/@'-/205%/2%!0..H41'%22',4!+'!)0&022%&'880&%!.%!

6&46&'%23!+'/05')*%!+%..H%+'(')'4>!7'!R!.0/)'020!.H0/0.'7'!54+0.%A!

J!60&05%2&'!54+0.'!74/4!7202'!422%/-2'!/%..H'642%7'!+'!54+-.4!%.072')4!'/2%&4A!

!=mlam!;!

PULSAZIONI E MODI DI VIBRAZIONE  

Modo  Pulsazione Periodo  Smorz Sd/g  Sd/g  Sd/g  Sd/g  Sd/g  Sd/g  Piano X  Y  Rot  
N.ro  (rad/sec)  (sec)  Mod(%) SLO  SLD  SLV X  SLV Y  SLC X  SLC Y  N.ro (m)  (m)  (rad)  

      1      10,978  0,57236    5,0  0,158  0,209  0,232  0,232  0,291  0,291      1  0,005237  0,000559  -,000183  
                                                                                                                        2  0,017798  0,001073  -,000655  
                                                                                                                        3  0,022805  0,001786  -,001013  

      2      11,371  0,55254    5,0  0,164  0,216  0,240  0,240  0,302  0,302      1  0,004703  0,002614  0,000162  
                                                                                                                        2  0,018414  0,008204  0,000771  
                                                                                                                       3  0,024726  0,012811  0,001138  

      3      13,824  0,45452    5,0  0,199  0,263  0,281  0,281  0,345  0,345      1  -,004956  0,011653  -,000542  
                                                                                                                        2  -,019719  0,042644  -,002042  
                                                                                                                        3  -,025825  0,059459  -,002848  

      4      34,501  0,18212    5,0  0,202  0,265  0,281  0,281  0,345  0,345      1  0,009039  0,003869  -,000355  
                                                                                                                        2  0,020598  0,007040  -,000637  
                                                                                                                        3  -,030023  -,003583  0,000423  

      5      37,964  0,16551    5,0  0,202  0,265  0,281  0,281  0,345  0,345      1  0,004490  0,007888  0,000407  
                                                                                                                        2  0,009811  0,014359  0,000767  
                                                                                                                        3  -,011554  -,018697  -,000750  

      6      44,106  0,14246    5,0  0,197  0,256  0,281  0,281  0,345  0,345      1  -,009441  0,021809  -,001164  
                                                                                                                        2  -,022008  0,043890  -,002340  
                                                                                                                        3  0,028059  -,052046  0,002688  

      7      85,796  0,07323    5,0  0,140  0,184  0,282  0,282  0,345  0,345      1  0,051720  0,023101  -,002056  
                                                                                                                        2  -,003676  -,004654  0,000373  
                                                                                                                        3  0,000699  0,001620  -,000140  

      8      94,723  0,06633    5,0  0,134  0,176  0,283  0,283  0,345  0,345      1  0,060330  -,019961  0,004186  
                                                                                                                       2  -,006030  0,003056  -,000524  
                                                                                                                        3  0,002230  -,000873  0,000204  

      9    104,664  0,06003    5,0  0,129  0,170  0,283  0,283  0,345  0,345      1  -,041194  0,117025  -,003829  
                                                                                                                      2  0,003923  -,012375  0,000432  
                                                                                                                        3  -,001305  0,004394  -,000139  

!
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FATTORI E FORZE DI PIANO MODALI S.L.V.

S I S M A    D I R E Z I O N E :    0°  
Massa eccitata (t): 1295.82      Massa totale (t): 1295.82      Rapporto:.99  

Modo  Fattore  Fmod/Fmax Massa Mod Piano FX  FY  Mt  Mom.Ecc. 5%  
N.ro  Modale  (%)  Eff. (t)  N.ro  (t)  (t)  (t*m)  (t*m)  

      1      30,097    100,00    905,85      1                8,29              -2,88            -51,11              10,21  
                                                            2            111,51            -43,56          -460,84              94,17  
                                                            3              90,25            -40,21          -597,03              94,84  

      2      15,907      52,85    253,03      1                2,27                3,49              16,59                         
                                                            2              33,91              53,51            308,73                         
                                                            3              24,59              48,30            316,70                         

      3        4,255      14,14      18,11      1                0,11              -0,65              15,87                         
                                                            2                3,67              -9,77            184,20                         
                                                            3                1,31              -7,73            164,22                         

      4        6,028      20,03      36,33      1                3,57              -0,52            -22,43                         
                                                            2              30,23              -3,15            -99,55                         
                                                           3            -23,60                2,07              74,87                         

      5        0,781        2,60        0,61      1                0,04                0,55                2,94                         
                                                            2                0,62                4,01              19,31                         
                                                            3              -0,50              -2,77            -14,78                         

      6        0,516        1,71        0,27      1                0,00              -0,09                4,30                         
                                                            2                0,45              -0,85              26,37                         
                                                            3              -0,37                0,64            -19,11                         

      7        8,298      27,57      68,86      1              28,34              -3,91          -178,94                         
                                                            2            -10,69                1,68              76,26                         
                                                            3                1,80              -0,53            -21,40                         

      8        3,328      11,06      11,08      1                4,29                7,68            104,76                         
                                                            2              -1,38              -3,25            -44,52                         
                                                            3                0,22                0,89              12,17                         

      9        1,302        4,32        1,69      1                0,63              -3,65              31,04                         
                                                           2              -0,18                1,51            -10,76                         
                                                            3                0,03              -0,34                1,92                         

!

FATTORI E FORZE DI PIANO MODALI S.L.V.

S I S M A    D I R E Z I O N E :   90°  
Massa eccitata (t): 1295.82      Massa totale (t): 1295.82      Rapporto:.99  

Modo  Fattore  Fmod/Fmax Massa Mod Piano FX  FY  Mt  Mom.Ecc. 5%  
N.ro  Modale  (%)  Eff. (t)  N.ro  (t)  (t)  (t*m)  (t*m)  

      1      12,415      45,05    154,12      1              -3,42                1,19              21,08              20,58  
                                                            2            -46,00              17,97            190,09            189,85  
                                                            3            -37,23              16,58            246,26            191,21  

      2      27,557    100,00    759,39      1                3,93                6,04              28,73                         
                                                            2              58,75              92,69            534,85                         
                                                            3              42,61              83,67            548,66                         

      3      15,181      55,09    230,48      1              -0,37                2,30            -56,63                         
                                                            2            -13,10              34,84          -657,17                         
                                                            3              -4,67              27,60          -585,89                         

      4        0,947        3,44        0,90      1              -0,56                0,08                3,52                         
                                                            2              -4,75                0,49              15,64                         
                                                            3                3,71              -0,33            -11,76                         

      5        8,213      29,81      67,46      1                0,46                5,83              30,92                         
                                                            2                6,57              42,20            203,07                         
                                                            3              -5,23            -29,07          -155,36                         

      6        2,042        7,41        4,17      1                0,01                0,34            -17,01                         
                                                            2              -1,78                3,36          -104,34                         
                                                            3                1,47              -2,53              75,61                         

      7        1,178        4,28        1,39      1              -4,02                0,56              25,41                         
                                                            2                1,52              -0,24            -10,83                         
                                                            3              -0,26                0,08                3,04                         

      8        5,662      20,55      32,06      1                7,30              13,07            178,22                         
                                                            2              -2,35              -5,52            -75,73                         
                                                            3                0,38                1,51              20,70                         

      9        6,773      24,58      45,87      1              -3,27              19,01          -161,52                         
                                                            2                0,91              -7,83              55,98                         
                                                            3              -0,14                1,79              -9,99                         
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PULSAZIONI E MODI DI VIBRAZIONE  

Modo  Pulsazione Periodo  Smorz Sd/g  Sd/g  Sd/g  Sd/g  Sd/g  Sd/g  Piano X  Y  Rot  
N.ro  (rad/sec)  (sec)  Mod(%) SLO  SLD  SLV X  SLV Y  SLC X  SLC Y  N.ro (m)  (m)  (rad)  

      1      14,773  0,42530    5,0  0,202  0,265  0,468  0,468  0,575  0,575      1  0,000993  -,001232  0,000121  
                                                                                                                       2  0,014261  -,005646  0,000695  
                                                                                                                        3  0,036249  -,015309  0,001580  

      2      24,069  0,26105    5,0  0,202  0,265  0,468  0,468  0,575  0,575      1  -,000037  -,000206  0,000017  
                                                                                                                        2  -,000592  -,000302  -,000059  
                                                                                                                        3  0,029229  -,003055  -,000469  

      3      33,181  0,18936    5,0  0,202  0,265  0,468  0,468  0,575  0,575      1  -,000264  0,000164  -,000029  
                                                                                                                        2  -,003298  0,002836  -,000158  
                                                                                                                        3  -,022069  0,074034  -,001967  

      4      38,009  0,16531    5,0  0,202  0,265  0,468  0,468  0,575  0,575      1  0,003544  -,004807  0,000468  
                                                                                                                        2  0,027777  -,010275  0,001361  
                                                                                                                        3  -,018302  0,013423  -,000968  

      5      92,723  0,06776    5,0  0,135  0,178  0,363  0,363  0,442  0,442      1  0,000721  -,002973  0,000320  
                                                                                                                        2  -,031552  0,048392  -,001097  
                                                                                                                        3  0,001959  -,002945  0,000081  

      6    114,159  0,05504    5,0  0,125  0,164  0,348  0,348  0,424  0,424      1  0,015176  -,037186  0,003333  
                                                                                                                        2  -,002137  -,006818  0,000027  
                                                                                                                        3  0,000669  -,000209  0,000050  

      7    137,706  0,04563    5,0  0,117  0,155  0,337  0,337  0,410  0,410      1  0,002691  -,003152  0,000333  
                                                                                                                        2  0,010173  0,033636  -,001265  
                                                                                                                        3  -,000066  -,000543  0,000025  

      8    206,548  0,03042    5,0  0,104  0,139  0,319  0,319  0,389  0,389      1  0,075036  0,011750  0,000364  
                                                                                                                        2  -,001040  0,000003  -,000017  
                                                                                                                        3  0,000147  -,000015  0,000004  

      9    356,573  0,01762    5,0  0,094  0,125  0,304  0,304  0,370  0,370      1  -,058266  0,171426  -,004610  
                                                                                                                       2  0,000132  -,000353  0,000008  
                                                                                                                        3  -,000029  0,000087  -,000002  

&
!

!

FATTORI E FORZE DI PIANO MODALI S.L.V.
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S I S M A    D I R E Z I O N E :    0°  
Massa eccitata (t): 1705.75      Massa totale (t): 1705.75      Rapporto:1  

Modo  Fattore  Fmod/Fmax Massa Mod Piano FX  FY  Mt  Mom.Ecc. 5%  
N.ro  Modale  (%)  Eff. (t)  N.ro  (t)  (t)  (t*m)  (t*m)  

      1      13,481      57,48    181,73      1              -0,33                2,42              57,17                         
                                                           2              26,80              53,52          1686,73                         
                                                            3              58,62              93,79          2369,38                         

      2      23,452    100,00    550,00      1              -0,43                0,53              14,61                         
                                                            2                1,97            -15,38          -302,18                         
                                                            3            255,97          -102,76          -467,95                         

      3        2,470      10,53        6,10      1                0,01              -0,13              -2,84                         
                                                            2              -1,17              -0,67            -51,40                         
                                                            3                4,01              20,05          -114,55                         

      4        4,783      20,39      22,87      1              -0,57                3,29              78,28                         
                                                            2              18,31              38,73          1189,16                         
                                                            3              -7,03            -14,49          -440,78                         

      5      14,541      62,00    211,44      1                2,53              -5,60          -136,56                         
                                                            2              77,13          -111,57            250,80                         
                                                            3              -2,88                3,44            -39,56                         

      6        5,830      24,86      33,99      1                7,35            -20,16          -505,43                         
                                                            2                4,44              11,04            155,10                         
                                                            3                0,04              -1,33            -24,61                         

      7      23,445      99,97    549,69      1              -1,19                8,63            200,61                         
                                                            2            188,71              39,31          -204,80                         
                                                            3              -2,15                0,32              20,00                         

      8      12,132      51,73    147,18      1              49,52              15,21              52,60                         
                                                            2              -2,73              -1,29            -46,98                         
                                                            3                0,22                0,22                5,02                         

      9        1,661        7,08        2,76      1                0,85              -3,94              14,39                         
                                                            2              -0,01                0,08                0,11                         
                                                         3                0,00              -0,01                0,03                         

!

FATTORI E FORZE DI PIANO MODALI S.L.V.

S I S M A    D I R E Z I O N E :   90°  
Massa eccitata (t): 1705.75      Massa totale (t): 1705.75      Rapporto:1  

Modo  Fattore  Fmod/Fmax Massa Mod Piano FX  FY  Mt  Mom.Ecc. 5%  
N.ro  Modale  (%)  Eff. (t)  N.ro  (t)  (t)  (t*m)  (t*m)  

      1      23,724    100,00    562,85      1              -0,59                4,27            100,61                        
                                                            2              47,16              94,19          2968,49                         
                                                            3            103,16            165,07          4169,87                         

      2      10,711      45,15    114,73      1                0,20              -0,24              -6,67                         
                                                            2              -0,90                7,02            138,01                         
                                                            3          -116,91              46,93            213,73                         

      3      16,650      70,18    277,23      1                0,06              -0,90            -19,16                         
                                                            2              -7,87              -4,51          -346,54                         
                                                         3              27,06            135,20          -772,24                         

      4      12,293      51,82    151,13      1              -1,47                8,45            201,21                         
                                                            2              47,07              99,55          3056,64                         
                                                            3            -18,08            -37,25        -1132,99                         

      5      21,538      90,78    463,88      1              -3,75                8,30            202,27                         
                                                            2          -114,24            165,26          -371,48                         
                                                            3                4,26              -5,10              58,60                         

      6        5,147      21,69      26,49      1              -6,49              17,80            446,19                         
                                                            2              -3,92              -9,75          -136,92                         
                                                            3              -0,03                1,17              21,73                         

      7        6,105      25,73      37,27      1              -0,31                2,25              52,24                         
                                                            2              49,14              10,24            -53,33                         
                                                            3              -0,56                0,08                5,21                         

      8        3,649      15,38      13,32      1              14,89                4,58              15,82                         
                                                            2              -0,82              -0,39            -14,13                         
                                                            3                0,07                0,07                1,51                         

      9        7,672      32,34      58,86      1              -3,92              18,22            -66,48                         
                                                            2                0,05              -0,36              -0,51                         
                                                            3                0,00                0,06              -0,14                         
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PULSAZIONI E MODI DI VIBRAZIONE  

Modo  Pulsazione Periodo  Smorz Sd/g  Sd/g  Sd/g  Sd/g  Sd/g  Sd/g  Piano X  Y  Rot  
N.ro  (rad/sec)  (sec)  Mod(%) SLO  SLD  SLV X  SLV Y  SLC X  SLC Y  N.ro (m)  (m)  (rad)  

      1      13,702  0,45856    5,0             0,282  0,291  0,291                            1  0,044559  -,000634  0,000120  
                                                                                                                        2  0,088503  -,001001  0,000193  

      2      20,559  0,30562    5,0             0,282  0,291  0,291                            1  0,048742  -,064454  0,009627  
                                                                                                                        2  0,077185  -,100274  0,015345  

      3      21,356  0,29422    5,0             0,282  0,291  0,291                            1  0,014082  0,036490  0,002781  
                                                                                                                        2  0,023679  0,054420  0,004698  

      4      55,436  0,11334    5,0             0,220  0,292  0,292                            1  0,081793  -,001189  0,000284  
                                                                                                                        2  -,049169  0,001142  -,000258  

      5      67,719  0,09278    5,0             0,201  0,292  0,292                            1  0,020360  0,051056  0,004129  
                                                                                                                        2  -,014392  -,040661  -,002902  

      6      73,995  0,08491    5,0             0,193  0,292  0,292                            1  -,070533  0,091721  -,014131  
                                                                                                                       2  0,052804  -,069474  0,010528  

&
FATTORI E FORZE DI PIANO MODALI S.L.V.

S I S M A    D I R E Z I O N E :    0°  
Massa eccitata (t): 219.68       Massa totale (t): 219.68       Rapporto:1  

Modo  Fattore  Fmod/Fmax Massa Mod Piano FX  FY  Mt  Mom.Ecc. 5%  
N.ro  Modale  (%)  Eff. (t)  N.ro  (t)  (t)  (t*m)  (t*m)  

      1      14,033    100,00    196,91      1              21,36              -0,01                3,27              11,71  
                                                            2              35,87              -0,01                4,88              19,48  

      2        0,154        1,10        0,02      1                0,00                0,08              -1,37                         
                                                            2                0,00                0,10              -1,82                         

      3        0,041        0,29        0,00      1                0,00              -0,07              -0,09                         
                                                            2                0,00              -0,09              -0,14                         

      4        4,768      33,98      22,73      1              13,33                0,04                2,32                         
                                                            2              -6,69              -0,02              -1,47                         

      5        0,041        0,29        0,00      1                0,00              -0,10              -0,14                         
                                                            2                0,00                0,07                0,09                         

      6        0,090        0,64        0,01      1                0,00                0,06              -1,18                         
                                                            2                0,00              -0,04                0,74                         

!
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FATTORI E FORZE DI PIANO MODALI S.L.V.

S I S M A    D I R E Z I O N E :   90°  
Massa eccitata (t): 219.68       Massa totale (t): 219.68       Rapporto:1  

Modo  Fattore  Fmod/Fmax Massa Mod Piano FX  FY  Mt  Mom.Ecc. 5%  
N.ro  Modale  (%)  Eff. (t)  N.ro  (t)  (t)  (t*m)  (t*m)  

      1        0,006        0,04        0,00      1              -0,01                0,00                0,00              11,45  
                                                            2              -0,02                0,00                0,00              19,04  

      2        4,193      30,23      17,58      1                0,05                2,29            -37,30                         
                                                            2                0,14                2,82            -49,74                         

      3      13,871    100,00    192,40      1              -0,05              24,29              31,99                         
                                                            2              -0,12              31,63              48,77                         

      4        0,014        0,10        0,00      1                0,04                0,00                0,01                         
                                                            2              -0,02                0,00                0,00                         

      5        3,021      21,78        9,13      1              -0,07                7,57              10,44                         
                                                            2                0,04              -4,90              -6,57                         

      6        0,756        5,45        0,57      1                0,04                0,53              -9,91                         
                                                            2              -0,02              -0,37                6,19                         

!
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PULSAZIONI E MODI DI VIBRAZIONE  

Modo  Pulsazione Periodo  Smorz Sd/g  Sd/g  Sd/g  Sd/g  Sd/g  Sd/g  Piano X  Y  Rot  
N.ro  (rad/sec)  (sec)  Mod(%) SLO  SLD  SLV X  SLV Y  SLC X  SLC Y  N.ro (m)  (m)  (rad)  

      1      13,588  0,46240    5,0             0,255  0,279  0,279  0,342  0,342      1  0,008533  -,007887  0,001130  
                                                                                                                        2  0,011292  -,009762  0,001709  

      2      19,330  0,32505    5,0             0,261  0,279  0,279  0,342  0,342      1  0,021202  0,002448  0,000004  
                                                                                                                       2  0,031214  0,008802  -,000253  

      3      26,894  0,23362    5,0             0,261  0,279  0,279  0,342  0,342      1  0,012817  -,033096  0,001170  
                                                                                                                        2  0,019858  -,070640  0,002183  

      4      47,830  0,13136    5,0             0,242  0,279  0,279  0,342  0,342      1  0,003226  -,005070  0,001384  
                                                                                                                        2  -,005556  0,010689  -,001281  

      5      59,500  0,10560    5,0             0,215  0,280  0,280  0,342  0,342      1  0,020941  0,025647  -,000582  
                                                                                                                       2  -,020462  -,011645  0,000171  

      6      71,502  0,08787    5,0             0,196  0,280  0,280  0,342  0,342      1  -,026635  0,054870  -,001898  
                                                                                                                        2  0,021260  -,037974  0,001375  

!

FATTORI E FORZE DI PIANO MODALI S.L.V.

S I S M A    D I R E Z I O N E :    0°  
Massa eccitata (t): 1346.11      Massa totale (t): 1346.11      Rapporto:1  

Modo  Fattore  Fmod/Fmax Massa Mod Piano FX  FY  Mt  Mom.Ecc. 5%  
N.ro  Modale  (%)  Eff. (t)  N.ro  (t)  (t)  (t*m)  (t*m)  

      1        1,468        4,14        2,15      1                0,14              -4,75            -92,49            131,61  
                                                            2                0,46              -6,34          -110,05            164,56  

      2      35,478    100,00  1258,67      1            159,89              19,15            137,72                         
                                                            2            190,67              19,59          -332,92                        

      3        4,407      12,42      19,42      1                3,30              -8,62              99,20                         
                                                            2                2,11            -17,23            104,41                         

      4        3,398        9,58      11,55      1                5,63            -16,82          -290,26                         
                                                            2              -2,41                9,16            179,64                         

      5        6,873      19,37      47,23      1              37,55              20,19              25,77                         
                                                            2            -24,34              -8,95              -5,22                         

      6        2,662        7,50        7,08      1                6,58              -9,16              91,79                         
                                                          2              -4,60                3,76            -56,08                         

!

FATTORI E FORZE DI PIANO MODALI S.L.V.

S I S M A    D I R E Z I O N E :   90°  
Massa eccitata (t): 1346.11      Massa totale (t): 1346.11      Rapporto:1  

Modo  Fattore  Fmod/Fmax Massa Mod Piano FX  FY  Mt  Mom.Ecc. 5%  
N.ro  Modale  (%)  Eff. (t)  N.ro  (t)  (t)  (t*m)  (t*m)  

      1      27,114    100,00    735,18      1              -2,56              87,71          1708,60            295,30  
                                                            2              -8,53            117,04          2032,83            369,22  

      2        3,921      14,46      15,38      1              17,67                2,12              15,22                         
                                                            2              21,07                2,17            -36,80                         

      3      21,058      77,66    443,44      1            -15,78              41,19          -473,99                        
                                                            2            -10,07              82,31          -498,90                         

      4        8,075      29,78      65,20      1            -13,38              39,97            689,74                         
                                                            2                5,73            -21,78          -426,87                         

      5        5,854      21,59      34,27      1              31,98              17,20              21,95                         
                                                            2            -20,74              -7,62              -4,44                         

      6        7,255      26,76      52,64      1            -17,94              24,97          -250,21                         
                                                            2              12,53            -10,24            152,85                      
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