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(H$%8,>,1%,1-061 1, U SSH! | (#+8%<, 1,1 -HSSH#! +& (/8 &/ (HIIFLIERI6L WA RHEE,!
2241+ 1'1%$$%! DYo-+#1-#$$%! 8#21'$ E, %6!-#$$S, + $%3#1 & HBRIHEAHSSD0!
THES, %63, MSH! - SH(+#18,I'S'E #1-,1- +'+,8,> 127241+ 11 3%EE, (3HERAEE,,

# $1$'(1G/1<, " 1%3#1&" 1!

!

NHSSY6!+#2'1-%! 196 (&H#1-H#S$$0|&#+,1SI+8968%61% 1 To$, <R THEIG, DIBL-ARICHSH! + +&#3%!
- H$963#1&' 1 -#$1 O/1#P10-%1%! Q#P2%1! Q&Y6&H! R'+1,&%6$MN 2'1-/2#1--#$$H %1%$
-, 19%3,22#11' 11$, 1#%(, D%+ Y6 &#1+/$SHI% 2 24 $# (%<, 1, | (HR.H&( b AR %S SH Yo &:H!
B! &H((, &', &/(2": NHS! -HE&YES, N s +&%&11(,3%! GY&&E /1! |(#-, Z&H,11%3#
311 & (%68, > -HB! +, +&H#3%! - | +'$YIHL&N IH(! Yo>H(H#! 11%! 2'1 GH(3UV6RIHY6! 2%
HES,! +'$%8&'(1/18,$,<<%&, 1#$$Y%! +&(/&&/(%:! : 1! +H#E/ &' NH& RS 5, <<
+#31$,G,2%8&'1-H#S$S +H#-%B#! | 11#+063HN %&E&(Yo>H#(+',$1+ G&TI(HIGOEUBE5N #
ES,! %22#$#('E(%33,! -#8#(3,1%8&,! -%ES,! +I#&&(,! #$%+8, D2 +RISH SHESH)
061%$,+,1-,1%3,224#11'11$, 1#9%(,N2'1!, $1G, 1#!-, 1&(>%(#1/11(,+2'1&(' | &BHLBH'+&%
' &HLI& %I Z1H+&SIS&, IHHI ZIHSS ' &&HLI&1-%$! I (#-, 31+, 1%3#1&" !

!

QI22#++,>%3H1&HN +' 1'1+8%&, 1%1%$,<<%&, ! 11(,12, 1968, HKH#1 &1+ 1Bl /1!
1(,3'13'3#1 & I$H#1%2 24 (%<, L, -#SSH+&%6<, 1, + &/ %8H1> 2 PIBSBSHS, #('|

3961$' 1896 1#1-%$SSH], 2H1&(MHN, LI LI+#2'1-13'3#1& 1$HI%6 2 2HSH#(VokQ Ut SIH!
>,2,1#H%$$SHI, 2#18(13%!$'18%61#-%$$S +1#-%o$#: |, 11 Z/#+&' 1 +#2' HERYHESS'D,
ZIH$S'1- 12" 1+ 2#(HIES, | +1'+8&Y63H1&, 1 +/D, &, - %S+ +&#3%! 1 BHEHELG , 206 (#1$%!
2'31%8&,D,$,& !

(%) &/&&, ES,! #>#18&,! %1%$,<<%& N ZIH$S'! -1 3BEL &/ J:@! LT! 29%! E#1#(%&! -HES
+H'+&YO3HLE, 1 IHE&&YOIHLEHI+IH(, (,1%$$%12961%2, 8 1 3IDISHEVANG B4 &> -,
+'B003#18 2'33#(2,%$,:) F#(! ZI#+&'1 3'&,>"N 1#8$] 2%],&'$'l B! > #1#Y& (LBEY6&
+'$/<, 1H%SEH(1%0&, >%612 P#I>H-#ISSWEE /18%!- - +1'+,&,> I-, - S 18G4 D194
+'$9%63#1&'1-S'(,E, 1#:1!

!

1G, 1#MNI#(1&/8&,ES, 1#>#18&,1%1%$, <<06&,Ms!+&%&1%I (‘G 982 T R#BYH S
SH(&,2%$H#MN, 11Z/% 18 ZI#+8YN 1#$1206+'1- | (HE, +8&(%<,'1,1>, /LI SSOBEILES, %!
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00224#$H(%<,'1,13%EE,'(,!-, |0 ENH-H&H(3,1%((H# 1 Z/, 1-,! $1+'$$H#>% 3t &YBH B
2281 1#(-#(#DD#('1$%!$' (GG, 2%2,%:!!
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B@*%(.()& *(30)&,*/,/4,.,*+(11*45%.6,*

IHSY68 ()*$+,$-. JO1*$1+12$

$IBIGH#DD(%, '145461%$$#154)9J!'(#1,&%%$,% 1#1X58)9J1$'2%$, Y | SYANERBI 0 + 8% 8612
JLI&H#((#3'8'1-,13%E1,&/-1L): @ +#2'1-1$%1+&, 3%!-#$$SOCOKMNOE#1 <, %! &HRY6! 1#(1$
E#+8&,'1#! -HESSHIH(EHL<Y! #! #, - +%0+&(,:1 :$! RH((H3&') 2%! 2'$, &N SETHE, 1,
*(272,96! 3#(,-, 1%$#! #1 -#$$%! Q, (,%! +H&E&H1&(,' 1%SHMN /1% <'1%+ BRI BHYBIH! +
ZIHSSHI2' LISUNIH(,2'S + & 1+,+3,206! | VI%S&Y6!-#BI L#-, &#((Yo 14!

#2418 -#$! 8#((#3'&) S! +8%68 $'2%$,<<%&' %! 6J:4@ @WNM 6J:586@AMN %! FY%<h(2
1962(%3%13%(%+M 2,(2%! 85! 319! 1'(-a>#+&! -,! O%<,%1&H1! #! 66! 31 %! +/-a#+&! -,!
1%2(%3%13%(%f:1.%!1('G'1-,& 1G'2%$#!s!+&%8&%!1%(,1%! @"B!_3!IXOCOKY:!!

M, (29! 1'>#1'(#-'1'N%$$#196)48!'(%!$' 2%$#! X95) 481 OL*Y I+ ISI>H#(,G, 2% &8b!/1%1+2'++
-] Yo++H+8Y63HLE -, 3%EL,&/- LI:=N 2'11 #1,2#1&(' %! 6@:5@UWNA 6J:46UWA! %!
A_,1h<yaA$D,+&%1a]%2(%3%13%(%6f: ! [#, 2#1&(' -, | Z/H#+& H>H1& 2B SBI%! 2,

31 %! 1'(-a'>#+8&! -,! 0-,P%3%1! # B4l %! 1'(-a#+&! -,! [%2(%3%13%(%! 2'1! /1%)!
I(G'1-,& 1G'2%$#!-,1375!_31XOCOKY:!!

%! C,E/(%! 4:9M - | +#E/, &' (,I'(&Y6&Y6N (Yol (#+H#18%6! $%6! I'+,<,"1#! -HES A 2#1&(,

S SH(EVHSHLE, (HE,+& (%08, #] $9%6! - +&(,DI<, 1#! +1%<, %Sl -# G #2RUBH 1L
$/1E"1$%!<'1%!-,1('&&/(%:!!

SU(,31#>H1& +,+3,2' (HE, +&(%&' S| +&% &1 ZI#$$'! -, 3%EL,&/-1): @' L RYoR:! +
206/+%&'1-%$$%6! GUES, %01 #+81%61%&'S, 296N Z/H$$%! (#1896 SHMYGHH62 08D >H+
G,1'1%IL%$%&PYN2 24+, +&H1-#I#(I$&(HIA55127 $'3H&( - 1S/ 1 EPME%0: 1 11Z/#+&
HSH1&™ $%! 1$%22%! %1%&'$,2%! +,! S! +I'+&%68%0! SH(+']  SHEW(ENAESH!
2'1HHEH1<%! -#$$%! +1,18%! -%! Q/-1%! N'(-! -#$$%! 1$%22%! %(%D, 294£1 8" 1/113">,3
&(%+2' (HLEH!+,1,+&(:INH+& HSH1& 1+ +3,2'12%12%6/+ 9681 11 +'+ & BOBEI N+,
&(#13H&(,12,(2%!-#$!D$'22'1%1%8&'$, 2" 1!

\196! +#2'1-%! +2'++0%%! +,1 5| >H#(,G,2%8%! %$S$H! '(# 99)48M (%! , &8ROI #! 2%!
306E1,&/-1-,1 IN=I LT n/#+& +#2'1-1#>#1&'1%$$S, 1,<,' s +8%68'1 %68 & (, DI +#3
%S$Vo+&H++UIGIOES, YoNBYol+/224++ >0 3H1 &IS 1+ & W& 20D-961T5 Yo B e MBI S %6!
'(#1&%&Y6!A+&aH>H#+&M22HIG' (3%!/11%1E'$'1962/&12'11$%!1(,3%! G Y B4 IF' & (HDD#H-+
I1%! GY%ES,%! 1'&%! 2'3#! GWES,%! -,! Q/(E/MN %&&,>%&%! I#(! 11%! $/1E2#<<%! -1 2,(2%)!
27 $'3H&(, 1 #127#1 2% HGGHE&I%E& /113> 3H#1&'1 &(%+2' (H1&#!+,1,+&('12311/113%++
$'206$#1+&,3%&1, 1I('G'1- & 1- 1Z/%+,I- #2,134#&(,:!
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|

N#$$%6!G, E/(%14:415H1E"L1(,'(8Y6&, 1+,%!, 1&H#((#3'&, 12241+, 1+'1' 1> HAGABOLE, YIS
ZI#$$,1+8'(,2, NS/ 1E1$%!GYES, %! -#$$S01%&'S, %!'(,#1 &% $H# ADER 2L 1 +3
JHHE/#18,)N

¥ V,1Eh$IA%(&2Z/% #IXLIB:UYML%EE,19UJ9j!!

S 2HIAY(&2Z1%_#IXLIB:IYMNQH&&H3D(#!I9UI=!!
QY(Ey'A%(&?Z/%_#XILIB:9YNL%EE, 19U @B)!!
V,1En$!IA%(&?Z/% #IXLIB:8YNL%EE,'14556j!!
A$%<xba]>%12x$%(IA%(&?Z/%_#IXLIB:9YAILY%(<'14595)!!

¥ A$%<xb!Q,>(,2#A%(&?Z/%_ #XLIB:@YMNO#11%,14545:!!
4+ +3, 148145461, 11%/(22,%12%11'12'$1,&11,v!-19=13,$, 'L, 1- HH#(+ 1# 1#$$&R 1 - |
192(%3%13% (% 0-xP%3%1 01&%_ P%7R%&%PAN H+3%1,P#N L%$%&P%N 0%<
2%1$x/(GY%K,P%(D%_xX(NO-%1%NASY<xbI#],$, + #2961 1" 296/ DAL BHR1-H 141
SIL/3#(1%I1(++,3%8&,>'l -, 1> &&, 3#1 296! +/I#(%&'| $#1 8=:5551/1,& 1#!,v!-,1945:555
#,G,2, 1+ 1'12( $$%&, ' G (&#3H#1&H#1-% 1 1H#EE, %&., !

K,J+HE/ &N > #1# (,I'(8%8&%6! /1% 19%1'(%3,2%! EHL#(%$H! -#,1&,1,1- (AR T4 #
2,9%+2/1%!-#$$H# % (H# /(DY LHN +1#2, G, 2% 1-'1+#1+ 18 (% & &HBHS B 8HR U 2L
SHE%&, 1%!GYES, #:!!

!

11 L%$%&P%!!
L%$%6&PY!+,1&('>%!106! 1" (-af+&!-,11%72(%3%13%(Yofl#-151+&OBEDB (LB BHESH 2,
“UOES, WSH1&, (HE, +8&(%0&, L HI++(>%<, 1, 12241+ 1"+ 808 HIG Yo BHL A R4 1
2281 11[%$8%6! [#(2#1&I%SH! - | #-,G, 2,1 [#+061&H#3HLEH! %01 1HE E|AGiG I 2(B5%8,
%8&&(,D/,&%! %$! >#222,"11%&(,3'1," #-,$,<,' 'l %$$%! +2%0(+SOIT IPEH RS, 14!
+&(/&&/ (oS!

!

I | A$D,+&%1!!
[ASD,+&%11+,1&('>%!%$S[#+&(#3,8 I'(#1&%$H! -#$S YDy (Dph{ %6 BESH 96" 1!
+89%68&, ) ++H#(>%8&, -%11,! +&(1&&/(%S$,! # 2('$$,! +,E1,G,2%8&,>,M BUet H(HIWE! 1 +&%&
8- 3H1&, | -HI &H((H1'1->18,1%$$%! $, Z/HG %<, 1#!'1 %-1%$&(,| &#((HRL>BGI2, ! Q
I1[%(#%! 3'1&/+%N -># $1 1(G,$" s! 2'3I'+&') -%! ('22,9%! #! /1,8 -, &H((#1"
(E,-'7-#1+"]
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I I 0-xP%3%1!0!0h$D%fx!!
N/%+,!,$1B5e!-#$!1%&(,3'1, 1#-,$,<, 1 -H#$I 2#1&(12,&& 1SI 2('$$%6&. | Z(HABH/H
HSH1&, 1HI$%!3%EE, (1% (&#-H#ES, 1#-,G,2,1(,3% 1#1&, IS+ &HABIHIPHERED68%:!
N#$I 2#1&(1-#$$%12,8& 11'11 51 +&%6&%! HHE 1%6$%& %! %6 $ 21195, TU G Tkt &H0K, ' 1#
3%!Z/%+,18/8&,\ES$, #-,G, 2, 11#, | (#++1-#SISYE 1 O'SDY# H 18 HEMEE + &% 3H1&,!
HHG'(3%<,"1,1,1-'&EH-%$$%!$, ZIHGY<, THMN+ 8&'|G'(3%!-,1%-++H#+ &M 3HAR 1#1- G
$&H(%$H:] .%0! $,ZIHG%<, 1! +,+3,2%! -#$! +/'$'l 2%! I'(8%68.") YoSIVEDHEE-6!
(&Y 1&H-,106$2/1, 1-,G, 2, I(H+,-#1<,%$,:1Q 1"+ &%&, - 2/3# 1 886 8512%1 7%, 1%&.,
#1(,D%$&%&, !
N'LI+ 114 &Y6&HI+HE 1Y%SV0&H #(-, &1, 1> &H/3% #1961 206/ + %61 1 BHHAA| 20BIEDA!
+&(Yo-#1+ 1'1+&Y6&H 27 [+ 1&(Yo+'(&,1+'1'1+&%&, |, 1&H((&&, !

I 1 F%<%(2x_!!
FO<%(2X_!+,1&(">%!>,2, 1'1%$S[#, 2#1&('1-#S$!1(,31#>#18":1 Q' 1"+ &IBAS »#BE:V6
3-#(%&,!-,1-%11,1+&(/&&(%S$,:!!

!

I 1 1%2(%3%13%(%f!!
19%2(%3%13%(%f! +,! &(">%! 1#$$%! 1% (&H 2#1&(‘a3#(,-, 1%$H! -#SSIBYALRR, %! #! 2%
I'I'$9%<, 18! -, 'S&®H! /1! 3,8, 1#! - 1 %D, &%1&,:! .%! (HE, 1#! |(#+#18&%0) YEsH!
%6$$/>,'1%$,1 %! DY%+#! &H&&'L,2%M |12/,12'1G, 1,1 +'1' 2'1& ('S SV, (R BIAIBIHE S #
QHDDH#1I#! $! &%o++'! - | #-,G,2,1 2('$$%&,! #! E(%o>#3#18&H! -%1 HHRELOE&HBSY! #$
(HE, THN 1'11+'1'1 +&%&, | '++#(>%&, 1 -%11,| E#&#21,2,1+ E1,G,2%8&,>,: ;1 -9 11,1 +&(/&&/ (%
1 EHLH(%SIHLEH! Yo+ +'2,%8.,1 %$$Y%o! +206(+%! Z/%$,& | -#$$U! HERGESLH
2'3D,1%&%!2'11$%!G' (&#!, 1&#1+,& 1-#$13'> 3#1&'1-#$I+/'$'!

NHSS6!>,2, 1%y (_'D$/N+ 1" H+8Y68H ++(>%8H#13% 1, GH+8& %<, 1-GIB(G 21263,
HB%!S, ZIHCY<, TH-HSI+/'S N (H++1,$IG,/3#10_+/:1!

11 0%<,%1&#!!
O%<, % 1&H#I1+,1&(">Y0 LHSI+/-1-#$$% 1/ (22, % H#129%1/ 1% '$%<, A8 BER 4!

6D, &%18&,:| 0$3H#L' 4=1 #-,G,2,! (#+,-#1<,%$,! +'1' 2($$%&,! 'l +'1 Vs RUMEHIEH!
% 11H#EE,%&, |-/(% 184!, $ &H#((#3' &' 1#S$ 2#1&('1-#$$%!2,&& :IN#SI 2BLR(1HH55%!
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+&9%08.90! '++#(>%8%! %$2/1%! 3%1, GH+&%<," 1#! +/1#(G,2,%$#%4! B F/#G6g, 1#" 3
1/1&,14+,14+'1'1>#(,G,2%8&, | 2#-, 3#1 &, I-#,1#1-,,:!!

B! - +&(H&&'!-,|N/(-%bx! +,1 &(>%! %! B@! _3!-%$! 2#1& (' -#$$%! A BRNISHDYH<, %
SH+EMNH-ISIA11-'1- 1&(%+'(&'122#IG' (1, +2#12'SSHEY3HL &, 11-, (#<, 1#11 ' (-a+/-1#-]
#+&a'>#+&:1.%! GWES, %<, 1#! +/I1#(G,2,%$#! #! 1 -%11,! +& (/& KEBE Y631 8&% &,
"F+#(>%&,! 1#$55%!2,&& IN#SSH! >, 2, 1% 1<#!+'1'1+&%0 &, ' SHHH B/ SHHBH S %!
('22,%!+'&&'1G'(3%!-,|G(%1#!#!2%-/1&#!-,13%++,:!

C+$%7?,P#!S!/11%$& (-, +&(#&&'!-,! 0%<,%1&#IM %! 2,(2%! 95! _31%! +/5H#1EN/(-%bxA!
+&%&' +H#E1%$%&'1/11%$&"1 &%++'1- 1#-,G,2,12('$$%&, " G' (&#3#HLBHAM L IH#EE, %&,
EH((#3'&,:!n/,1 +'1'1 +&%&,! -'2/3#18%& | #+#3l,1-,1 %11, E#'&#21,2,! +' &%1-Q'(3
1+8&%D,$,& I-#,1#1-, N2%-/&%!-,13%++ M- GG/+, 1#1$%&H(YoSHHARsHHH+ &IV 3#1 &,
!

L c+ #1-#(/1N
c+_ #1-#(/1!s1/1%!2,&&-,12,(2%! 4=5:555! %D, &%1&,! 2?#! ! +8& % &P BH &6 &#3# 1 &#
-%ES, 1 #>#1&,:1.%!+/1#(G,2,#!>,2,1%!512'31'+8&%!-%!%$$/>,' 1, | #(286{ 2BAQ'1"!
+89%8&,!-'2/3#18%8&,#-,G,2,! -%11#EE,%& "N ,12$,1%8&,! | Y-S %R # 00 BZH -
29%1%2,&8 1I'(&%1&8#!-'1''$%!$, Z/#G %<, 1#:11
!

1 01&%_ P%!!
01&%_P%MN22#!1#(%!$[%1&,2%!2,&8&1-,101&,'2?,%"+,1& ("> YR V& P BAAE &8%0& %!
-%11#EE,%&%! |, v E(%>#3#1&#! -1 ZI%$+,%+,! %$&(%! 2,&& | &NQIBF MZHSH &, | #>1#
=5el-#E$,1#-,G,2,!-#$$%!2,8& 1! +8&%&" - +& (/&&"1#/11%$& (' 658 P& HBE %!
SSH(HHHH(H-#3'5,&"

Q'1'12('$$%&,!2,(2%! 6:555!#-,G,2,M [22,-#1-"11,v! -1 45:555! [#(+'1#! +'$'l 11 Z/#+& %!
2,&& ). [#>#1&'11(,12,19%$#! -1 Ir@! 2%! | (>'2%&'1 /1%! +,E1,G,2%&, b¥HH2H+%! %$
ZI#+&Y\(HE, 1#IHHIS%!+/22#++,>%!+2'++%-, 1%++1#+8&%3# V8IS ABER IstP8ARI 1 #$ !
>,2,1%1<#:!!
!

K.P%(D%_x(!!
K,P%(D%_x(!+,! &(">%! 1#$$%! 1%(&#! +/-a'(,#1&%$H#! -#$$%! */(2?, % &BELII3A( $,3
2('$$,!-1#-,G,2,I1X3#1'1-,195!#-,G,2,Y!S!(,12,1%$3#1 &#! %o++'2| 9B SR %S, & !
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HEBUI 2'+&(/<, 11" -#,13%8&H#(, %%, N#$$%! 2, && 11'11+'1' + &YbR|ID#+BEHDEY
HE$%61+8%6D,$,& 14, 1#1-, 11]13%1, GH+&Y%<, 1, +/I#(G,2,%8$, - 1$, Z/#G %<, ' 1#:!

I"1$-03410$'$5*&15'()*$6'4$78*4*$$

Sanllurfa
" Blrecik

Nurdagi
J AT B
\afeppé O Geer pts (Feb. 12-22)
' | ® Geer pts (Feb. 28-Mar. 10))
. = Ar Ragg o
0 50 0o 200km

| 1 I ! | I I 1 I

"#$%&$@(G09:"%,"%677-1;*B"69-%,-.%!*0.: 6&ibt00 1460
1"9,*#"9-%70.%2*<+6%5JIH%

|

N#$$%0! G, E/(%6!4:6:1$#1 S, L (++#1 (Y61 (H+H1&%1") 1 8(%22, Yo 8IS (5 RGRYHS3
QH#(>,<,'|O#'S'E, 2" -#ES,! Q&%&,1\1,&,! X"#,83% 1 #&! %$:N 4546 YN SHIRHEHSH! $, 1#

+'&&, 8,1+ 1'$HIGUES #1|(#2#-#1&H#3H18H#13%I 1% 8! 1#$$%6102&, >#I CIBRILYII'GI¥/(_#

!

11 &'&USHMN SH +Z/%-(#1 -1 (,24(2%! 2% 11" ++#(>%&" '$&(#! 655! 3! -,| GUHES,%! #! 2%611"
3%11%&'! , 11 -#&&YES, ' Z/%+, 1 @5! _3!-,! G(%&&/(#:! O$,! +I'+&%3# 18 SHBHC/Z %0

+,1,+&(,) $/1E" $%! (&&/(%! -#$$%! GYES, %! -#$$S01%8&'S, %! H(, HEBSESHIEH1#(%&,! -%
LI:@N+'1'1+8%68&, 1 1'&#>'$3H1&HI2' 1+, +&#1&,M-06161%61=13#&(,N3%!+' 14431 1/,&,1%

46!



4=1>2,1'1%-101&%_P%MN G,1'1%!2,(2%!5°=13:1 [#>#1&'1L1J:=129%! I(-'&&'! | 3%EE, (,!
H'+&%3HL&, HIH#(G,2,%$, 1+, 1,+&(, | (HE, +&(%8&,N-%! B =1%! @!3!X3%++,31'++#(>%& | @"B
!

SY(#%12'$1, &Y61-%6$1+,+3%!+,1&(>%!, 11/ 1% (HE, 1#!- 13%(E, 148 ($368 3% &#!
2'3I$#++%6N |11 2/,1  1&H(%E,+2'1" $%! 1$%22%! %G(,2%1%" Z/H$$EBWb(%D%! #! Z)
#I(Yo+,%8,2%:! *(%! ZIH+&H! 1$%222# 3%EE,'(,! +,! &(>%! ,12/1#%&%23%! 3,2('|
061%&'S, 296" -#$,3,8%68%6!-%6!-IHIE(%1-, | GYES, #1&(%6+2' ((#18&) BEE2HTBI$HAN'(-10
GY%ES,%! A+&101%&'$,2%! #-1S! ('1(,'"| $/1E"| Z/#+8&S/$&,3%! 274! 9S4 2968!
1(,12,1%$#:1!

N+ EHIGYES, #1+' 1/ 112'3I$#++'1+ +&#3% - IGYES, #11(, 12, AR(HHIRF2:12%11']
G'(&H3HL&H (+H18,81-H#SBY0l +2'++9011(, 12, 196SH#MN | 1 1#+2061-'1 /1 HA#EHI1 (|

22HNIS (1>'$8I6N?%61 1 IEHLH (68 1S/ 4+2,%63#H+ +3,2'H4/224++ > HIAPHD+E0)!

- 13%EL,&/-'1J7=1s!, 1G%&&, | %>>H1/&%! $/1E' /1% GIES, %! +#2'1-%(,%! -#$! +,+&#3%M 1
231 I"H$"%& () *+#:!

- Anatolian Block

7 g R MGV AE L e S ST
‘ \__4—-—‘: -'4 \ 2023 4__&375 }“7" = ‘-:.u\‘
X . IR e S g * :

At
v

Bitlis-Zagros
Fold and Thrust

CAL)) nmra [ Beit

Arabian Plate

!

I"#$%&$K(4LM5M8%)*++*%,-..-%+.*223-%:-::69" 2BD6#/6;%0,-..*%
1-#"69-$%

NI#+&Y%! 3%11%6! &H&&'1,2%! -#$$%! (HE, 1#! -#$$%! */(27,%! 3+ 4VEBERHY222!
THSS[V(HY!H $%61$'('1-, (<, TH#1-, 13> H1& | S, 1H## (++#1,1-,2%1'] | D4GHH!
1$9622241 #1 $#11,22'SH#) G(H22#! 1#(# %22%1&' %SS! $, 1##A'( 6+5!3'381%)!
(H$%0&,>"1 %! +8HSSYo! - (%8&%%! 3'+&(%! $%! I'+,<, " 1#! -#SSYol M 1QE2 + & |
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L):@! -#$! B! G#DD(%,"! 4546! #! $%! +&#$$%! D$/! 3'+&(%! $%! I'+,<,'2! -#$$%! +2'++
%++#+&%3#1&'!- !, 1&#1+,& LI =I(#E, +&(% &% +/22#++,>%3# 1 &#:!!

%! GYES, %! A+&!01%&'$S,2%! |(#+#18&%! /1%! +/|1#(G,2,#! Z/Y4H, BSHE8 DRASH! #
&(%+2'(#1&H#! +,1,+&("1 22#M %22'11,%&"1%$! 3>, 3#1&" &(Yo+2' (#1&H# N Y B %P 5%
N'(-101%&'$,2%"! +1,1E#! $%! 3,2('1$%22%! %1%&'$,2%! >#(+' '>SH+E BHELR ! 3

+1' E#1#(%&,! -%$$'! +1'+&%3#1&" >#(+' N'(-aA+&! -#$$5%! 1$%2 2% Ko DoRbA! +,
HOOSFH! -YSSSYbI#(&I(Y! -HB! LYo(! "++M 241 |("24-#1 %! [1%6! >HS$'2,& VaBH(,'(#
237%11"!

N#SSS/B&, 3'1+#2'$1$SY0(H%!12'$1, &%6!-%$I&H((#3'&'-#$!BIGHDD (Vo] RIODRYA -+ #
G'(&#!1%&&,>,& '+,+3,2%)!3%!GUES,%!#(%! D$'22% & V41 21 SESSHAHE( YD HG Y ES, #!
&(%o+2'(#1&,122#12'+&,&/,+2'1'1-#,1$,3,&,1- 11$%22%: !
BI&H#((#3'&'I-#S'B!IGHDD (%, M2?2#1?%!+D$'22%&'1$%!GY%ES, %N 2% (' #&&'MM!-,+$'2%3
|(H>%SHLEHIHLEH!'(,<<'1&YSHN +&,3%8&1G, 1'1%61613HE(, | 1#(| SYAXZHMTPHI 295!
1&H(H++%8& $%! +/1#(G,2,#! -,| GUES,%! I#(! /1%! $/LE#<<%! - ! 2,(2%PBst5! _3:1 M, ul
2'1&(,D/,&"1%-1%3I$,% (#!1'&#>'$3# L &#!$S%(#%!2'$1, &% - %0 S S# SHI26&YALL 1 N
+,1+'1'1$,3,&%&#1%!/1%!<'1%! 1#$$S,1&'(1"-#SSSH#,2#1& ("1 3%! 7% 11" 244, %6!/1%!G%

- I&H((,&'(,13'B& 1, VI%3I,%: !

HU(G'1-,& 1-HES, H>H1&, 1228+ 1+ 11 +/22#-1& 1+ 1'1-#$$S' (-, 1#1-,195!_3:!

2020 MB.7 Sequence
magnitude

40-50

6.1-60

6.1-7.0
) 7.1-8.0

Diyarbakir
o, o
2023 M7 8 Sequence OSwerek-?l
magriudn
e 40-50
@ 51-80

D 61-70 Viransehir
o

‘C.B"'““",’a DI(z:ﬂlt_i
N ) .

@ 71-80

2023 M7.5 Sequence
A

® 40-50

@ 51-60
®ei-10
@0 il
Historical Seismicity (1900 - 2022) ‘ [) / Ar Rac
Pl 0 emg : o -

40-50 Qo o :
51-60 Ve

D 61.70 ® DAF Ladhigiyah

7.1-80 ® 2

USGS

e oHar\'\ah
@) SYRIA

I"#$%&$N(%A06#3"%-%,"<-97"69"%,-#."%-;- COWB*IBIZM5M8%
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37.5
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385

"#$%&%$=()6,-..6%+1-."<"9*1-%,"%D*#."*%D"9":*$%
!
H(H&,12?2812%1111(-'&&'13™>, 3H#1&, %S +/'S | (HE, +&(%&, I+, 1&(> %11 (, K21 B4$3
1%/(22,%MQ, (%1, D%1":. % " DH#$SY6!14:91(, Yo+ +/3H IS (HLAHIEL 1R (%<, 'L,
228! +'1'1 +8%&H! (H2/IH(%&H! I#(! $%! +2'++06! 1(,12,1%$#! -, LIX@H# $H! +
%++#+&%3#1&"-,ILINI#ILBG: !
JO/&' (L& I#(1S% EH+&, 1#!-#, - +%+&(, 7 - #SSH H3# (EA L<H A CEAR WA EH+& ,+2#!
$%!"#E&H#11%<,'1%SH!&/(2%!1#(1,!3">,3#1&,!G'(&,'X*NQLNY '#!8%8Y6t&%d <, 1 Yo $#!
&/(2%!X*NQNY:L.%*NQLN!S!/1%! (#&#!I#(1,$!3'&'1G (&#2'+&, &/ | QHBE1R4#1-%o!
%22#3H#('IH&(NMN3HL&(#!1$%I*NQN!S!2'+&,&/,&%!1(,12,1%$3# L &H# (W +,+3'3#&
A +&%<,'1,I*NQLN! #! *NQN! +'1'11(,12,1%$3#1&#! -, +&, 1&#! 1#(! Z/YB RS (6!
$[/D,2%<,'1#! -#ES,! +&(/3#1& N %12?2#! +#! %$2/1#! +'1'l > 2 1#:! n/BU&IHA(#&,!
I(-'&8&1$%!3%EE, (1% (&# - #SSHI(HE ,+&(%<, 1, -H$$Y0!+HZ [H#1 <% HH-BH2RI2IE
SHI(HE, +&(%<,'1,!,11("++,3,& 1-#$$%!GUES, %:!
|
|

4B!



Network # Stationsin | #RecsM | #Recs M | # Recs M
Network 7.8 7.7 6.3
Turkish National Strong Motion Network 817 285 320 148
Turkish National Seismic Network 267 3 6 55
Kandilli Observatory and Earthquake 243 21 21 18
Research Institute’
Cyprus Broadband Seismological 13 2 4 7
Network
GEOFON Program, GFZ Potsdam, 121 0 0 2
Germany’
International Miscellaneous Stations 322 0 0 2
Global Seismograph Network 92 0 0 5§
Syrian National Seismic Network? 27 - - -
Lebanon National Centre for 12 - - -
Geophysical Research®

! Cambaz et al. (2019)

? hitps://eeofon.gfz-potsdam.de/

* Dakkat et al. (2005)

“ National Centre for Geophysical Research (2019) |

F>%&$' (H-:"%-%90<-16%,"%1-#"7:1*B"69"%23%d7BO6T:200+-1%.*%726 77*%+1"92"+*.-%
,"%)OPQ%-%.-%72677-%,"%*77-7:*<-9:6%,"¥YOPO0%-%)=-P@$

|

H1HE, (%18, ,11 Q,(,%! # ., D%1" +'1" ,1-,2%8&#! 1#$$%! *% DEESEHI(OR,,!
(GH(+2'L'1- W+, L+ J(HE, +&(%<, 1, - 1 Z/#+ 8, > #1 QU83ME 1+
+8%8&.,\(#+,11/DD$,2,:11

H+8%<,'1,1 +,(,%1# +%6(HDDH('! (H$%&,>%3H#1&H#! > 2, 1# Y%SOBN4! (E2L8IM!I14#
1,12, 196$#1-, ILIIAN@ HHSYo!+2'++961- 106-+-+#+&%63H#1&'I- | IB A (IS Yo 14+

+ 1&(SHHDDH('1%! -, +&% 1<#!-H#SS[ (-, 1#!- 19B51al6B=!_3:10&&/%$3H1&H!SI1'&'122H ES,
+&(/3H#18&, - 1Z/#+&H (#&,1+'11(, 12, %S 3H# L &I+, +3'3H#&(,:!

!

HIG'(3H-['1-%! 1 11#$%D" (Y&H I#('E L, H#>H1& - | 1&H (H++#1+'1'1+ &Y &HOBBIH 1/ &H#!
Q,+&#3%! -#$! MHL&('! K%&,! *#((#3'&,! -#$$%! */(2?,%! #! -%ES,! “1BHQM%!! -,
12'(1I'(%&, 1#(1$%!Q,+3'$'E, %!X;":QY:!!

N#+&,1-%&, 1+'1'1+&%&, !, 1,<, % $3H1 &HIG, $&(%&, #1613/ BAME (M2 (8% 18

S| +8&Y6&%! #+HE/,&%! [1%! 1(,3%! (#>,+,'1# >+ >%! [#(! -#18&,G,2%#I$H (,3/'>H(#
(HE,+&(%<,'1,12'11-%8&,11'11/&,$,<<%D,$,M&(%!2/,1Z/#$$#1-'3, 1 % & B YRR (!

4J!



+H#EL1%$,! -, #>#1&" 1'2'1 2?,%(,N Z/#$S#! 2'1) &#(3,1%<,"1#! %1&,2,1%&%"N! Z/#$$#!
%&&,>%<,"1#! (,&%0(-%&%MN Z/#$$#! 2'11 3%SC/1<,'1%3#1 &' -#$$' +&(/3HN&' #! Z[#$$#! 2
1,22?,IXC,E/(%!4:JY:!!

Acc. {g)

Acc. (g)

Acc. (g)

Acc. (g)

Acc. (g)

(a) Noise Dominated

1 w78 TC17]
o ;
g 0
< '
1 [ :
20 40 60 80 100 120
Time (sec)
(b) Unclear Event Signal
0.0001 _Mwls - TK 3113| |
0.0000
-0.0001
0 20 40 60 80 100 120
Time (sec)
(c) Early Termination
0.025 {{Mw7.8 - TK_4631] '
-0.025
0 5 10 15 20 25 30
Time (sec)
(d) Late Trigger
0.00254 | , ol i (Mw?7.8 - TK 5505
| itk Bag ! 1.1ld [ -
(Y N oA Ayl Ty 1 A Y " . y
0.0000 4 "i' L] Lﬂi"l';'.ﬁ'\‘:".' 7y ';' i -(.rj\ﬁ!; W J":i;‘ -‘u&j ’-.".*Jr‘" -_J--.J'“-u"v’ \,r-*\--:\.l-.‘».h\-\.!\.«'.f R e A e
-0.00254 ' UL
0 25 50 75 100 125 150 175 200
Time (sec)
(e) Instrument Malfunction
0.02 {{Mw7.8 - KO__DARE
0.00 4ttt
-0.02 4 ; : v .
0 100 200 300 400
Time (sec)
(f) Spike
0.25 {Mw7.8 - T 07139] |
0.00
-0.25 1 '
0 25 50 75 100 125 150 175 200
Time (sec)

I"#$06&SO(M-1"-06:-<+61*. "%, "%-7-<+"6%+-1 % BASBEB’6 "BB*>"."$%6%
NHSS%6! G, E/(%!+1'1 (| I'(8Y6&, 1-HES, #+#31,1- | +#E1%S, 1 1'11/8 B (H#IHBI %!
G,E/(%!4:31X%Y!s!-'3,1%&%!-%$! (/3! (#N$%! G, E/(%!4:JIXDY ! 3'+& (%! /LI+H#E 1%$#!-, 1#>H#1
1'11272,%("M$%! G, E/(%!4:J1X2Y13'+&(%! /11 +#E 1%$H 296(%6&&H(,<<%&'1-%! /1% &#(3,1%<
%1&,2,1%6&%MN $%! G, E/(%! 4:J1 X-Y! |(#+#1&%! /1! +HE1%$#! 21! /1S%E&& $H<, 1#! &%(-,>Y

4@!



G E/(%!4: I X#Y1+,1-#1'&%!/113%$G/1<,'1%3#1 & -#$$' +&(/3#1 &' #! 1#$$S/$&,3%! G, E/(%”
$%!4:IIXGYIS!(,I'(&%&%!+'$&%1&'/111,22":1!

2! CE/(%! 4:@! |(#+#1&%! $#! 3%II#! -,! &/&&#! $H#! +&%<,'1,! $%B @ 1#H

-, +&, 1E/#1-'1&(%! Z/#$$#12'1!-%&,1/&,$,<<%D,$,'#11'11/&,$,<<%D,$,:!

100 0 100 200 300km Palosinef 0ol 4, /é.’ B |
32‘NL o T Y B oL s ol
42N ey Biiigaria P T Gorgia
YGtdece > B R s WP e T
P e T T O S e : W S -
ADN"" Fad o AL AN ; s 2 i et 9 5
' 2 2" - g F
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1"2$9/'7)0:1%(1$6'44'$7)/8))8/'$

L1Z/H+8 1% (YE (%G 1+,1(,%++/3'1' 1-06&,1(%22'$&, 1+/,1-%1 1, 2%/ &, | Yo B Skt
HHZI#1<%!+,+3,2%I122#17%12'$1,&'1$%!*/(2?,%!, $!BIC#DD(%,'14546:!!

*EEHISHI++H(>Y%0<, L, 12PHISHLE 11, I'(8Y6&H!-, I+HE/, &1+ 11+ & Yo & VoI HHCRHEY 0 &
AA"IV/,$- 1E+:1.9%! I (2#1&I% S, VI%$&Y%0!- 1H-,G 2, |G (&H#3H1&H-% 2L BEB L., '
SI+&968%6! ++H#(>%8Y0! 1HSSH! (>, 12#!- |R%&YPM]%2(%3%1 30 (PHSUAIEY0& P 6! #
-,1&'(1,:M

0$,1#-,G,2,1 2'+8&(/,&,1-'I' $1 45501 11 Z/#+&%%! (HE, 1#1 +'1'| SHEEH(3HL&H +H8(,'(,

ZIH$S$,! -H#$$%! 3#-,%! 1%<,' 1%$#MN H1&H ES,! #-,G,2,! 2'+&(/,8456398" 1S
1GH(,'(,1%$$%!3#-,%!1%<, 1%$#: INHSSY6! &% DHSSY014:4:M(, | $GIHBIF-QHIR/ 18
27#16=:6==1#-,G,2,1+'1'12('$$%&, N 3#1&(#19J:8U9H-,G,2,1(,22, #-'1'/1%!-#3'$, <, "1#!
33#-,00&%:! 1'$S&HMN QJU:J@B! #-,G,2,! +'1' +&%&,! 2$%++,G,2%&,! 2'3#! G'(&#3#18&
%1 1#EE, %&,MN85:44@12'3#13'-#(% &% 3H18#1-% 1 1#EE, %&, #1869:84912' 3HISHEE#(3H1 &#
YL 1HEE, %&, 1 *(%! ES, | #-,G,2,! - +&(/&&, 1| E(Y%>#3H1EH! -% 1 1#EE %& M 1'112,1 +'1'1 +'$'l
+&(I&&I(#! (H#+,-#1<,%$,M 3%! %1224 #-,G,2,! -1, 31'(&%61<%! +&'( BRI #LLIHEN %
#-,G,2,1%33,1,+&(%&, >, N'+#-%$, 1% SDH(E?, !

Livello di danno Numero di edifici

Nessun danno 860,006

Danni leggeri 431,421

Danno moderato 40,228

Danno pesante 179,786
CoMapse/Par(ialcoMapse 35,355

Urgente necessita di 17,491

demolizione

Impossibile rilevare 147,895

Totale 1,712,182 |

F>$%&$&(YR0<-16%,"%-,"D"2"%+-1%;*1"906%."%,"%,*9

65!



B1&#%3!- |AA"; WV, $-, 1IE+1?%!> +,&%&", 1 2#1&(,'%D, &% &H M2 GHE &, &(%!2/,!

A+ #H1-#(/1M Q%3%1-%E, N ,(,_?%1701&%_P%MN0-%1%MN H+3%1, P#M 1%2(%3%13%(%6
0%<,%1&#1"0-,P%3%1"MN Oh$D%},N L%$%&P %N R%++%M ,+$%? PHEW/ (-%0E,N2'|(#

-, +&%1<%!&'&%$#!-,16455! 3!, 1!B!E,'(1,'#!(%22'E$,#1-"-%&,!+/$!2%3]":!!
$I&HY31+,1S12'1 2#1 &(%o& | 1#$1 2' 31 (H1-#(HI ZIHS$H# 22811 (% 1| $#) (HE B8EI (TS,

2'3I1$#++ >#I-HES, I#-,G,2,: 1!

!

Q,!(,I'(&%! $%! -, +&(,D/<, 1#! -#$$S'22/1%<, 1#1 -HES, | #-,G,2,! 1#$$%! &5 (EURH$4:Uj
J6e!-#ES$,#-,G,2,7+,&,!> +,&%&,!S!- & 1" (#+,-#1<,%3$#:!

I_-iospilal
Historical

Government

91

Residential

I"#3$%&$S(T"7:1">0B"69-%,-.%:"+6%,"%6220+9B- 6B 94;" 7" :*."%,*.%
-*<%

|

901G, E/(%14:9513+&(%), 1+ +&H3, |- I(#+,+&#1 <Y1 $SHIG (<BS, IR+ &8, j!
+11/ul 1'&Y%6(#! 2'3#! $%! 3%EE, (! 1%(&H#! -#HES, #-,G,2,!s! (#%6$, SRA&IV B!
X"MYA 2'11/1%! 2'3D,1%<, " 1#! - | 1% (#&.,! %! &YES, | #! &#H$%, N 2'+&, &/H N 41! + +&H#3
(H+,+&H1<%1%,1296(,2?,!'(,<<'1&%S$, !

|

|
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URM Base isolation

_fgﬁr_\el Farm 0™ RC F_”_“."E'_':'
ét_egl_Fr_a_mg _—4

RC SW + Steel Gravity ,./’ L

RC Frame + SW

!"#$%&$'?(M"7:-<"%,"%1—7"77:-9I%/*%*..-%DGIB%GA"I&BﬁBf'Z"%

MT7*"0%

!

1>%%'(,!-,'FOO0+'1'1+&%&,12%$2'$%&, | 1#,!+,&,!>,+, & I8 OGS A BB 2' 3#!
3'+&(%&'(,+1#&&,>%3#1&#1 1#$$%!C,E/(%!4:99)!1Z/#+&,!>%$' (13RI B 1 ¥,

&#! &#H((#3'&,! 1(,12,1%9,! -#$$%! +#Z/#1<%! +,+3,2%" 1! 1% &EAEYEA -
1%7?(%3%13%(%+!XLIIM@YMASD, +&% LI XLIIN=Y I#IK#G 1# XR%&YPY ! XLIBA6Y:IM'3#!+,
L1 Z[#+8%! G,E/ (%N $%! FOO!#(%! 2' 31 (#+%! & (%! 5N E#I 5N E!HE (N $YoBRARE, (1% (&#!
#-,G,2, \111/3#("13,1'(#!-,1#-,G,2,1?%!(#E,+&(%&TFOO0!, 1G#(,'(,'%!5M E:!

I

40
35
30
25
20

15

Number of Buildings

10

5

0
0.00 0.10 020 030 040 050 0.60 0.70 0.80

Maximum PGA (g)

I"#$%&S$"(T"7:1">0B"69-%,-..*%G5F%<*7 7" <0 F I T %* %o
7-C0-9B*%,"%:1-%:-11-<6:"U%)V%O$QU%W*31*<IRED VIV *9%-%
WV%=$@%T-D9-%
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$1&HY3IAA" IV, $- 1E+1+,151 2' 1 2#1&(% &1 +'1 (% &&/&E& +/ES, | #-,G,12IR$&.(/, &

4555M 11Z/%18& 1S VI DY%D, $#I22HIZ1#+8&, 1+ %11+ 8%6&, 1| EH& &Y S SHIE Mt -#

E/,-%!,- LI+ 11 (&Y6(#I#>#18,1+,+3,2,:1!

NIH+&, #-,G,2,1 > +,&%8&,1 +'1' (Yll(#+#18%8&.,>,! -H#SSH! |(H+894K,G,2 HEHH0!

(HE, ' 1#1+,+3, 206N +&(/, &, H#2'1- 1$#I3'-#(1#11' (3H -, $,< #:1. %) +&(IHHES,!

#-,G,2,1, 11&H#(3,1,!-,1 1/3#('1-,11,%1,1S! 3'+&(%6&%! 1#$$%! C,E/(%! 4:95: A#3#H! +,!

1#$%$%! G, E/(%N $%! E(%1! 1%(&H# -#ES, | #-,G,2,151 &(%! | Bl #! 1 OB | L ASEA6D6&,
(HE,'1#:1!

%!- +&(,DI<, 1#-HES,1#-,G, 2,1, 11&#(3,1,!-,128%++#1- 1-%11'ls| SHEBABD, E/ (%!
4:941+,11'&%122#1$%I3%EE, (1% (&H#-HES, -, G, 2, #1& (%! LHS SO B #

+HE/ &%1-%01Z/#$$,12'11-%11,13'-#(%& !

K%,! +'1(%S$$/'E?,! #GGHE&I%&,N +1' +8%&H! (,+2'1&(%&H! E(%>,! 28H(#L<#! |(EH#&SI%
2'+&(/&&,>HMN &(%! 21,1 +2%(+'! 2'1G,1%3H#1&" T -#$! 2%$2H+& (/<< -H&RYES,! +2%-#
I1[,1+/GG,2 #1&#! E,/1&/(%! %! &(%$,22,"N 11 %$2/1,! 2%-+,! +,! s 1 ZHARD!%! 3%
06(3%8&/(%! %! &YES, ! Q'$'1 /1% 3,1,3%! 1%(&H! -HES,! #-,G, 2,1 >]- & BRI -NHHE |
SHEEH(,'11/$$,:!

1-5 story +
6-10 story +

11-15 story +

Number of Floors

16-20 story 12

0 5 10 15 20 25 30 35 40 45 50 55

Number of Buildings |

"#$%&$'&(T"7:1">0B"69-%,-#."%-,"D"2"%1-TOYRRI'E"YHb,"%90<-16%
,"%+"*9"$%%
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55 — 60.00%
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|
45 50.00% ¢
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- ; | [
— 30 | —
a 3000% O
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o 19.78¢ £
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8 = 2000% 3
E 15 18 -
3 n— 8.79% s
69% a L]
z 10 5.49% ! - — 1000% 9
[-1]
o

I 5 | . |
. L - 0.00%

No Damage  Light Damage Moderate  Heavy Damage Partial
Damage Collapse

Damage Class !

"#$%&$'@(T"7:1">0B"69-%,-#."%-,"D"2"%1"8%6 9B %0, " %2.*77-%

,"%,*996%

!
B 1/3#H( &'&Y%BH! -1 #-,G,2,1 1&,3,<<%&" 1#(! 2%$2'$% (#! $#! 18(HHEL&LHS$,1U9:!
N'1'+&%1&#!+,1&(%&& NA(1$,VI-,12'+&(/<,'1,13"-#(1#N+,IS11' &% BIZ P#HIPRE< ' 1 #!
%!&YES,"- YE'1%$#!-#ES, #S#3#1&,!,112%$2#+& (/<<"IS!| (#>HSB L& # HHHEH
+&%&H#!"++#(>%&H# 1#SSH#! & (Y0> M LIA#SSHI& (%>, !-,1%622'| |, YIHA I M HBEBRPRA( B, !
- 1&%ES," !
0!-#G'(3%<, " 1#!-#$$#1%(3%&/ (#1s!,$!-%1 1", vI2'3/1#3# 1 &H#'++H#(>%& | M+ & 'S
2?2 % (' H+H#E1%$#!-,1/11Z/%1&,&%&,>"+2%(+'1-,1% (3% &/ (#!&(Yo+>#(HABELSE % 317%
2?7#1 3'B&,! -#,1 2%+, -1 | 1+&%D,$,& | -#$$#! %(3%&/(#! +,! +' ' IHBGE! 298! -,!
2#(1,#(%!1$%+8&,2%!-#3$# & (%>, 1-,2%1-'1%12'(%!/ 1% >'$& Yo S&NVBSHEIRVUA 0! - !
?2%!,31#-,&"1%! Z/#+&#!1&(%>,!-,1+> $/11% (#1 2# (1 #(#!$%0+&, 2?#!-/1&&,$, 1!
90!G(%1&/3%<,"1#!-#$!12%$2#+& (/<<'IsI+&% &% ++#(>% & WD YA LI RBA1#ES
#N%HE&+L'1"#1&(%3D,!,1$%&,MNZ/%1-",$!$%&'!-,12' 31 (#++, LEOPURD & #! $#!
JASH(+,'1,1-12%0(,2" 1
H2#(1 #(#1$%+&, 2?2481+ 1"+ &% &# ++H#(>% &#!+'$ 11 #3516 Je - H ER HEIB BWEE, (!
1% (&#!-#,12%+ M1 1L+, 1+ 11+> $/11%&#12' (#&E&Yo3# 1 &#: IN'1'+ & Vot GHH IR E( 2 24!
-HESH! &(%>,! +,%1" $%! 3'-%$,& ! -,! -, ++,1%<,"1#! -#SS[#H1#(E, %! ! S5, 1!
2#3#1&"1%(3%& MSHI1 2# (1, #(#1$%+&, 22#1 1#SSH & (%>, |+ 1" HRYSBIA GV &
-#,12%+,:!
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Damage Descriptions |

I"#$%&S'K(/'+"%,"%,¥*99"%677-1;*:."%9-#." %6 IB2"RA 7" *:"%,*.%
-*<%JIHX%YO0".,"9#7$%
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78&8&9(3:#+H#6#(%0;,#:;. <#B4H(

!

12,887 1&H#(#++%EH!-YES, \#>H1&,1+,+3,2,1#1> %o RPOZHNVBI QHE +1%>H#>% 1!
1(,12,1%$3#1&#!#-,G,2,! (#+,-#1<,%$ M &,1,2%3#1&#! -' & 9%8& 11111 $9&K, D/, &, , 1!

31 E/%SH 1#$SH! - - (#<,1) (&E1%S$N  (H1-#1-1 [1%! - (#<,'1#!

L& 1+#2%3# L&A VI-#D '$#!-#PPS %S &(%0:; LIEH#1H(YoSHN S+ & VRSh 1 #$H BHAR, 12 7#!
>#(&,2%$,11'11%>#>%1'1/1S%-#E/%8%%61%(3%&/ (%! &(Yo+>H#(+%$H#!I#(!, (BB, 1%34#1& 1411
(#+,+&H#H1<%I%SIQWES, |, 1'$&(HN$%!( &8/ (%1% I&YES, 1# S0 SEYBYRIL&(B%!
%$$%! D% +#!-#,!1,$%+&(, 1 #! 1#,11'- 1 &(%>#a2'$'11%! 2% 11" (">' 2% & W (#2a#++,>%
SURH(YoSH! (#+,-1%H#, 1196$2/1,12%+,1,$12'$$%0++1&'&UoS#!-#$$%!+& (/& &I (%o:!!
Q.!(,I'(&%1"%$2/1#!,33%E,1,!-,1#-,G,2,'12('$$%&, 1#!-% 1 1#EE, %&, \CAbHELE1 & !
+,+3,2,!!

"#$%&$'N(J,"D"2"6%"9%267:10B"69-%26 9% 769 €%2%:9:6%
*1<*:6P%F9:*ZV*$%

!
N'1'+&%1&#! $! 3%&H(,%8#! -%! 2'+&(/<,'1#! 1(,12,1%%$#! 1&,$,<<%U& K B! $S#
(#+,-#1<,%$#! S|, $! 2#3#1 &' %(3%& N 1#$$#! 2,8& ! -, c+_#1-#(/11 01 &%EBY0! +

(,+2'18(%&HI%$2/ 1#1+&(/&&I(H), 11%22,%, I#(1S[H#-,$,<, %! (H#+,-#1< YoS#:!
!

6B!



"#$%8&%$'=(R02.-6%"9%2-<-9:6%*1<*:6%269%"96*%# 01 *:[%"9%
*22""6%

|

F#(1 3%++,3,<<%(#! $%! +/I#(G,2,#! -#$! ,%1'N , 11%/(2?,%! ! 2'3/ LH(EHA&, +&,!

18,$,<<,1'1 [1%! +/I#(G,2,#! 3%EE,'(#! 1#,1 1,9%1,1 +/I1#(,'(,! (,+1#&8 %A &# (%
%EE,/1E#1-1+D%S$<, "MBEEH#&E, | 11%$2/1,12%+,M,129%(,2?, | SUR OB HHIE (%>,

H$! - %G(%33%! +1(%!,$! 1,%1" &#((%! SHLE'L' &(%o+GH(,&,! %eSSH#! 1B, ! -,! &IES
2'+&,&/,+2'1'l $1+,+&H3Y0ISY&H(%$H!1(,3%(, -HSS[H#-, G, 2, SYRIQRD, M - | E (%> & |
HSSHIYO(HE, -, I&WBES, 1911, V11, %1, 1+'1'1+&%&, 18(%6+GH{IQHR BB HHAH-DY$<'12'1 ]
(#+,+&HL<%!# (E,-#<<%! , 1%-H#E/%&H!# Z/#+&'1 2%! E#1#(%&'| E(%3, USRI #%$$%! G%2
UES, HSHIH1&,11'11+&(/&&/(%S,:]
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I"#$%&$'O(M:10::01-%269%7>*.B"%-%7 +6 14004 * B 196 9;-..6%,-.%
706.6%

|
\1! %$&('1 I(D$H3%! 1#$$#! 2,&&°1 2'S1,&H! -%$SSH>#1&'! +,+RY! SR
$S,1%-#E/%&H<<%!-H#SSH!- +8&Yo1<H!+ +3, 22#I&(%IES, I#-,G,2,:1!
1119%(&, 2'$%(#MN %! ],(,_2%11#10-, P%3%1M +,1S11'8&%68&' 2241 2[#(%! /1! 2#(& 1/3#('! -,
#,G,2,) -1 S%(# %$&H<<H#! X=a94! 1,%1,Y! 2'1! /1%! +#1%(%<,"1# 1%-HE/%E&%"
0olI(++,3%8&,>%3H1&H! +'$'1/111%,'1 - | 2#1&, 3H#&(,:) 11 %$2/1, | 2%62 (&I
ZIH+8H +#19%(%<,'1,!  1%-HE/%&H! +'1' +&%6&H#! 18,$,<<Yo&H! HIDSKDU(YBL. (#!
IEHL<HINI+H(> <, 1-HSS[#-,G, 2, IF' 22|, 1+'$%, |- 1Z/#+&, - G B (BU» %611 +/$$!
+&#++11,%1'(,<<'1&%$HN ,$13%(&H$$%3H L& IS!- >H1&I& | VI-%1 1+ A(1>'2%1 -
%6$2/1,12%+,1, $12('$$119%(<, %o $H!-#$$%6!+& (/&8 (%o:!
Q'1'+&%&, I'++H(>%&, |- >H(+,12%+, 112/ IE$, 1#-,G,2,1>,2, 1, 1T 040, &)
J11G'(&#),31%8& 1$%&H(Yo$#!+1 1%61+& (/&8I (V612241 1I#(1+[1%>#>%1+/D,&'1-%11,!$,3,8%8&

6@!



"#$%&$'S(M:10::01%%"<+*::*:*0%, *#."%-,"D" 2B P2 8%
<*1:-.*<-9:68%
!
N#$!12'31$#++"N $I&H#Y3IAA™ IV, $- LE+!1?%!"++#(>%&"13'$&,!-%1 1, !, 1 B +-#$5#!
#+&(#3,& ! -#ESH! &(%>,j! ZI#+&" &,I' -1 -%11" "++#(>%&" 2'((,+I'1-#! &11&2H3#
%$S[,11#+2'1- 1/113#22%1,+3'!-12#(1,#(%!1$%+&,2%:!!
111%$2/1,1 2%+ N $#! & (%>, ?7%11" (YEE,/1&'1 $%! |,#1%! 2%1%2, &4+&2284A! #{ %! |$
2%$2#+&(/<<'+,!S!G(%1&/3%& % II# #+&(#3,& - H#ISHISER A HIK&S%1 3 2%+,
$H1&(%>,11'11?2%11"M'&/&" +>,$/11%(#!/1%! 2# (1, #(%! 1$%+&, 2% # GiBt Lot T4 ! 2
3%12%1<%! -,! /1[%(3%&/(%! &(%+>#(+%$#! +/GG,2 #1&#! %! ++&H#1#(#! $[%(3Y
$'1E,&/-,1%$H)| Z/#+8&S/$&,3"1%+I#&E&"?%!12'3I' (&% &S], 1 +& Yo [} %) &F HEHIDR&( (#!!

6U!



788&7(=,>;:$4#((
N#$!+HHE#18H# 1% (YE (%G +,1>/'$#1 3#H&&H(#!, 11#>,-#1<%!,|-% 11, H#4£C D&, | +/ES$,
+&(Y&HE ,2,M,111%(&,2'SYo(#I+/ES, I'+1#-%3$, NI +#E/, &' 1-#$S KB &(H &3 R5B!
C#DD(%,":!!

FVH(#2,+%3#1&#M $I1G'2/+!+,1, 12#1 &(#( 1 +/$12'31'(&%03#1 &' 1 2 7# LB 1 H5%0 &, |
%$$%! D%+#12%11'13'+8&(%&'! (,+H#&& 1 %ES, I"+I#-%$,1%! DYeA# 1G4 H 118
HIBH&EHL-, LIS/ 2% 1 22HIES, 1% +IH&&, II'+,&, >, -HSSH1-/#1 QHPA B 11U %6$, <<% &,
222,162 1 HI#-%$, #( N+, &1%&, | 81&E&, 1 1#SSS Y0o(# %! 2'S &R/ L PBUSEA((S-'!

J:@! LT! #! J:=! LT! -#$! 5B! C#DD(%,'j! &(%! Z/#+&,! #-,G,2,! 2,1Z/#! +'1'! |(E#&&%&,!
18,$,<<%1-1$%!8#21,2%!-#$$S,+'$%3#1& M3H1&(HIES, 1%$&(, I +#8&E&H!+'1'1%!D%+#!G, ++9
K, I+#E/,&1+,1(,1'(&%/1%!G,E/(%!,112/,1> #1#13'+& (% &%!$S/D,2%< 2 #H-#612.
"H1#-%35,#(,1%1%$,<<%&,!, 1+ #3HI%ES, 1#, 2#1 & (,N Y SBHBWE S HHILHEH3 &,
#1%$SH#+&%<,'1,IXOCOKNASABY | (#+#1&, | 1#$$%! (HE, ' 1#:!

4408, -
B4 a
;i / .....

W75 =

* Epicenter
s Fault rupture
B) Base-isolated hospital
F | Fixed-base hospital
Z\ Strong motion record in My 7.8 event
Strong motion record in Mw7.5 event

A\ Strong motion record in both events I
I —

"#$%&$&?(L>"2*B"69-%,-#."%67+-,*."%*9*."BBYSUB669" %, "%
1-#"7:1*B"69-%9-..E*1-*%26.+":*%,*.%:-11-<6:6%
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HEL, I+ I#-%$#1512' 1&(Yo++HE 1%6&'1-%!/ 1% ISHE&H (%613%, /+2'$%6 - Yo SHRIZHE. %o

3%, /+2'$%!~V~1,1-,2%/11#-,G, 2, +'$%8&'-%$$%6! DYo-+# 3#1 SHHEG 12, 2%
DYo+#G,++%:1:12, 1Z/#"+1#-%$, 1+ 8&/%8&., | 1H#SSY6! 1%6(&H! + BRIQAHL! 2 TS ot 1!
+8%8&.,13%EE, (3#18&#!, 1G$/H1<%&, |-%S$[H>#18&'ILgd:=:1*(%! Z/#+& NVINVANVEI#I CO!+,
&('>%>%1' I 1H$S%!I(™>,12,%!-,IL%$Y&PYN 3#H1&(H!, $1+'$' V8! +, | &(">YUbHI$S0! (>, 12,
19%?2(%3%13%(%f:!!

0%, %$&(,! +HE&&H! +I#-%$,N 1HESY%! 1% (8! +/-a'22,-#1 8V 8 WIS (HBH&,,!

30%EE, (3#1&#! 2'$1,&,! -%$S[H>#1&" Lgd:@:! LEL&H! C4! #! C6! +,! &(>%>%1"! 1#$$%!
1(>,12,%!-,10%<, % 1 &HINES, 1%6$&(,12, 1Z/#!'+1#-%$, 1#(% 1| QUBES Y6 SR 1% !- |

RY6&Y6P: (%! Z/#+& N CANCEMNCBIH C=!+,1&(>%>%1'1%1 3#1'1- 141 31-988D%! (& &/(%!-#
GUES,%:1;111%(&,2'$%(HMCB!+,1&(>%>%1%1+'$, 1=513#&(,12,(2%!-%$$%! G (% & &/ (%! +I#(C

Type ID Hospital Name No. Stories No.beds veamf_ Occupancy Estimate DR
construction
status dT1(s)
B1 Malatya Maternity and Children's Hospital 3,7 311 2019 10 2/3 2.06
Base B2 Battalgazi State Hospital 7 300 2020 10 2/3 1.95
S0kt B3 Dogansehir State Hospital 6 100 2019 0s 2/3 0.92
B4 Elbistan State Hospital 39 378 2017 10 2/3 0.81
B5 Dortyol State Hospital 3,10 450 2021 10 2/3 2.46
F1 Malatya Education and Research Hospital 3,30 1055 2013 0s 1.03 2.03
F2 Nurdagi State Hospital 2 25 2003/2015 0s 0.31 1.59
F3 Islahiye State Hospital 4 100 2014 10 0.52 1.62
Fixed base F4 Hassa State Hospital 3 50 2022 10 0.42 2.05
F5 Hatay Education and Research Hospital 5,8 1130 2001/2013 NA 0.87 5.14
F6 Iskenderum State Hospital 2,6 600 1968 NA 0.70 1.:65
F7 Erzin State Hospital 2 50 1994 NA 0.31 0.89 |

F>$%&3$@(X9D61<*B"69"%70"%'&%-,"D"2"%66'BB*."9d "%*9
N#$$5%! *0D#3$$%! 4:6! SHIE'L' (,Y%++/1&#! %$2/1#! ,1G'(3%<,'1,! -,! DY%+#1 +/,! 94! #- G, 2
HIH#-6$,#(,1%1%$,<<%&, !
*&&,VES, #-,G,2,1 1'11 ?2%11"I,v!-,195! 1,91, S 1/3#("! -, I'+ &, $H&&' >YB B! -%
-HEB[+1#-%SH#! +&%&%S$#! -,! N/(-%b,! XN/(-%b,! K,+&(,2&! Q&PABAER Lk & 8K S5!
-#3B[R%E&YP! A-/2%&,"1! Y% 1-! "#+#%(2?! R'+I,&%$N 2?2#! 51 9%6127#! S vIEREH1-#! '+
-#$$%!1('>,12,%!-,'R%&%P:!!
O-1#22#<,"1#I-HE$,!'+1#-%$,| CBI#! CIMN $%! 3%EE, (1% (&#! -HES, H&HY6S:96& ! S!
+8Y%8%612'+&(/,&%01-'I', $IABENIS>H("NZ/%1-1$#11' (3#!- I (E#&&Y<, 1#1+,+3,2%-#ES
#-,G,2,!,11%/(2?,%! 2%11'1+/D,&' /1!, 31'(&%1&#! 3,ES, (%3#1&": #12,1Z/#!+&(/&&/(#
1968, H(H! +'SY8H %$$Y0! DY+ +'1'1+8Y6&H 2'+&(/, & -'I' $ ASOESE(WHIL'
?2%!,31'+&'1%! &/&&,! 1 1/'>,1'+1#-%%$,!- 1 955! " | vII'+& | $#&&' | 11 (HE B2 7#! -,!
%-'&&%0(#!$[,+'$%3#1&"1+,+3,2":!!
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1'S&HMN 1#$5%! &%D#SS%! +,1#$#12% 1" ES, | +&%&,!-,1'22/Ih<26$, | & Y& S!
23%++,G,2%&"12'3#1'22/1%<,"1#!,33#-,%&% ! X;HYM'22/1%<,' L # KD S #++/1]
%22#++'IXNOY:!!

O-1#22#<,"1#!- V6! %!K'b%1f#?,(MN &/&&,ES$, 1 #-,G,2,!,+'$% &1 % $B0H | B%0& ! +'1']
+&%&,!,33#-,%8&%3#1&#!'22/1%D,$,!-'I" | &#((#3'&,:!!

F#(1Z2/%1&" (,E/%(-%!ES$, ' #-,G,2,!%!D%+#!G,++%"N C6!#!C8!?% 11" (%EE!/1&"$['D #&&
'22/1%<,'1#!,33#-,%&%!X;HY!1'1'+&%1&#1$%!$'('1>,2,1%1<%!%$ S YBOEEH( %0 85 $ %0
+H(>,<,'I-HES,'+1#-%$, | COHICAISI+&U& 1+ +1#+'1-'I'|S#I+ 2" 96 HYI2, 1+ &#+,1-% 11,
1'1+&(/1&&/(%$,:!!

ol 3I'(&%1&H! -, (#!1 2?7#1 $'1+&% &' -,1'22/1%<,'1#!- 1 /11 #-,G, 2, -#>H 1 #3HH#" 1!
(#$%<,"1#12'11$%!-'3%1-%!+,+3,2%!-#$$' +1#2,G,2'1#-,G,2," - ( V(B3 K P&

3'-'1-%!, 1&#(1(#& Y (#'12' (#&&Y03#LE&H 1 $%!  (#+&%<, 1#!1+,+3,2%!-#$$[#-,G,2," !

F#(! Z/#+&' 3'&,>"N +,1 -#G,1,+2#! 1! (%II'(&"! -, -'3%1-%"N K" I#(! -#&#(3,1%(#!
%II("++,3%8&,>%3#1&#! $SHGCGH#E&E,>%! -'3%1-%! +,+3,2%! 2?2#! ?92!'#/NI&" $S#-,G,
1%(&,2'$%(#N +,! &(%&&%! -#3$! (%II'(&"! &(%! $[%22#FH (%<, 1EH+&(YEER(HoSH! (#
(%l (#+#18&%&,>%! 1#$S#! >,2,1%1<#N QUN#H2! #! ZI#$$%! -#$P'! HIXEKAN N (EHE&&
Q%"KK4NM%$!95e!,11=519%011,11#$!2'"-,2#1&/(2'1459@1#(!1$%! ( E#&&%<, " BSH,+3,2%!-#
#-,G,2,:11

0! 2%/+%! -#$P[%++#1<%! -,! ,1G'(3%<,'1,! +/$! I#(,-'! -#ES$,! #-,G, 2, ,$!(%lII'(&'"!
-'3%1-%!> #1#12%$2'$%&'+/$$%!D%+#!- 1#(,'-,I', 1&#(>%$S$, | P& IFE(IES,!
#-,G,2,'%! D%+#! G,++%" ,$! (%II'(&'! s I(#+'1%$! I#(,-" G'1-%3#1&BRYN #ebS[#
+&,3%8& "1 -%PP[L0PE&H<<%! &'&YoSH! #]-%SP[#2/%<,' L& H#BYUE, LW AHBHLE 1 %(3%&"!
-H#$12'- 241+ +3,2'1&/(2"1

F#(' ES,! #-,G,2,! ,+'$%&,! %3$35%! DY%+#N ,$! 1#(,'-"! -,! ,+'$%3#1& 1% 8(H#-B$$%0!
|((E#&&%<,"1#! -#$$' +&#++'11,%1" -, ,+'$%3#1&' |,/&&'+&'" 22#! - BEEN{HS$%0!
+'>(%+&(/&&/(%:! F',22|! 1'1! #+,+&#! %12'(%! /1[#Z/%<,"1#! #31,(,2%! 1#(! +&,3%(#!
2'((H&&YIHLEH! SUA(,-"1-,1,+'$%3# L& MIH(1>%$/& %0 (#!, B! (%l I'(&'!-,1-'3% U@ K"

ES,! #.,G,2,! . +'$%&,! %$$%! D%+#N 2'1+,-#(,%3" $#! %22:884(%S, 13+ H#

1#SP[, 1&H#(>%$S 1 €14+1#16+:In/#+&') 1&H#(>%$S'! - #(,'-,!S1 23/ 1#HHES,), 1!
2#3#18&'1%(3%&"13/$&,1,%1",+'$%&,1%$$% ! D% +#IXFY% 1 1#& $85( WEBL BALBEE Y :|
F#(1#-,G,2,'%!D%+#!G, H€¥D)0, F0&($ 1+(e Y& !

(
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F(1#-,G, 2,1, +'$%&, 1% $S96! D%ﬁ#&;[%%g{&' &( +)* $rpe % & !
!
KObSSH! #ZI%<, Bikigod6&8 S! $Y6! 3t-, 06! EH#IH&(,2%! -HS$H! Y6224#$H(%<,'1,! +#8&&(%S$,
(HE, +&(Yo8H! -HSSH -1#1 2'3I'I#1&, ', <<'18%$, | -#$! 3'&"N (Yol |(#+H#18%6&, N HH$! +/'S
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G'1-%<,'1,1-#$$%!+&(/&&/(%:!1Q, 1 2% [1SHIH#(E, %!, 1!, 1E (#++"12 24! /Ul #++HAH +-- > + %!,

&(#12'1&(,D/&,\-,+&,1&,)111S%$,Z/' &%-#$$SSH#H1#(E, %!, 1!, LE(#+-SIE X6, 2 2 B0 (#!$

11%! 2'1&,1/%! &(%+G'(3%<, 1#! &(%! #1#(E, %! 2,1#8&,2%! #-1 #1#(E Y8 Z$H6& , 2% /1S%

> #1#! - ++,1%8%! -%$$%! +&(/&&/(%! ,1! 3%1 #(%! #$YoHEK2Yo) IRH(B0&H1 YaR (80!

+&(/&&/(Yo1#11' 11+ & (/& &/ (Y6 #1$%! (#+8&Y01 8H#! 1% (&#!+,! -, +H A BHE (WHESH %

2#(1 #(#1$%+&, 274!

N/%1-"1+,12%1$%!G' (3%<, 1#-#SSH#I2#(1 #(#1$%+&, 224!+, 1#1 & ($8H LR DB 1> H#1

$%!+&(/&&/(%!-,++,1%I#1#(E, %!-% 1 1#EE, %1-'+,:!

M'3#!s! +8&%&' E, 1 %1&,2,1%&' |(#2#-#18&#3#1&#" %-1'EE, ! $%! | E#&RIYd#! (-,

-HES,1#-,G,2,!SID%+%&%!+/$!12'31'(&%3#1&'I-,++,1%8&,>'MZ/,1- NI ELE&SH (%!

L1318 SHI22HI ZI#+8% - ++, | 1#1#(E, %! %8 & (Yo>#(+'!,$!-% 1 1 #E By Yo R RE (HHS

+&H#++%0:1 ol [11 3H&'-'! - 1 I((EH#H&&Y0<, 1#! 22#1 &(>%! /1! 2'3I('3#++"1 &(%! 2'+&,! -

2'+&(/<, 1#I1#12'+&,1-1(,1% (%<, 1#:!

!

F#(1%>#(#1$%!+&(/&&/(%!,1!12%31'1#$%+&,2'12' 1 1$#!+' SSB2QM< N FH&& 1+,

U+ 2#ES$ #(#1 &(#1%S&H(1%&, >H#)!!

¥ I(EH#&&Y(#! $%! +&(/&&/(%! 1! 2%31'l #3%+&,2'MN 3%! Z/#+&'! 2'31'(&%! #$#3#1&,

+&(/1&&/(%S$,!,3I'1#1&, M1 E(%1-#!Z/%18,8%&,>"1-,1%(3%&/ (%! #!-,1 2' 1 +H#E/#1<%!
[1H$H>%&12'+&'1-,12'+&(/<, 1#:1!

J4!



¥ O/3#18%6(H1$%! 2%1%2,8 1-,1- ++,19%<, " TH#I #1#(EH#&, 2%! -HS BRI & QU S-Ho!
1 4 %8 HLH(EHE, 2,1
¥ (! $%! -'3%1-%! +,+3,2%! # -/1Z/#N G, $&(%(#! SSHIH(E,%! 1! ,1E(#H++"N
18,%,<<%1-'1$S,+'$%3#1&'1%$$%! DYo+#1-#SSH! +&(/&&/(%:!
!
Q,12'12#1&(%!SSEEHL<, TH#I+/$$%!8H21,2%-#$$S,+'$% 34 1 &BHSIB 2411 17/%
3H&'- 1 V118, $,<<%68&,1$8&,3%3H1&HI+ %6l +/1#-,G, 2,1- | 1/'>%) 2'+& (¥4 k-, G, 2,
B+ +&H1&,: N
0$,1#-,G,2,1,+'$%&,12% 1 1'-/#1G'1-%3H#18&%$, 1296 (% &&H(,+&,274#)!!
¥ $H(,313-1S12'1G, E/(%& 12 3 Z/#$$'1- 1/112'(1' (,E,-'1 2241 +,13/'>#!
SH1&YIHLEH+ (Wl LISHEE - - +I'+,&, >, 1-#G'(3%D,$,M2' 11062 2% SE(Y<, 1,
DY%++#M 211 +2'((,3#18&,! -1 1,%1') 3-#+&,1 #1 2'11 /1%! 1%(&#2,1%<, 1#! -HS$#!
3%++#1+HI#(, (%S USe:In/#+&'13'-'1 -#1&,G,2%!, 113%1,#(%! Z/%+ I8 &% $H#$
(+1'+8%!-H#$$%!+& (/&8 (%!, 11GYo+H-, 1+ +3%j!
¥ %!1%(&H2,1%<, TH#I-#,13'- 1+/1#(,' (N2 3%EE, (HL&HI+ $SH2, &t (HEBHDH ('
+&(/&&IHN S! 3'S& (-'&&Y! # I'2' #GG,2%62#! I#(! ZI%1&" (,E/%(-%! +,%! $#!
HG'(3%<,'1,!, L&H(LH 2 PHISHI % 22HSH(%<, ' 1,18(Yo+ 3t++:]

"#$%@$&(G1"<*%D61<*%<6,*.-%,-#."%-,"D" T PR F*T-UHD8%-%
"76.%*%4,-7:1*8%

J6!



O(%< #1 %! Z/#+8H 2% (Yo8&H(, +&,27HMNES, 1 #-,G,2,!  HEUBR AT HDOAHSISE. |
HGG,2,#1&,1('1(, H(272]1,$1(,313-1(,|(-12#1Z1%+, 18 &% $3H1 &#1$9H! 68 %6 -#$$ %!
2'+&(/<,"1#:!!

N/, 1-M $%!+>(Y%o+&(/&&J(%! !+ $%6&Y0! +,+3,2063H#18H! -%! 2,ul 22AHIERI #1# %S
HH+0ON 2'3#1> + D, $#1-%$$%! C,E/(%! 64:1;$! -, +%622'11, %3#1 8| SELSH (& B,
+BY0&(,1%-1HSH>Y08Y612061%62,8 1 ++,19%8&, SN2 P12 +#1&' 1| 2Ho SHHELIGHE,
0622#$H#(%<,' 1,1, 11+'>(%6+&(/1&&/(YoMNSYIZ/%$HI+,12'31'(&%6!12'3H#Y 112" (I REY6 124!
0%6$!-,1+'1(%!-#$!1,%1'1- |, +'$%3H#1&" !

Q,IS!>, +&'122#M0/3H1 &% 11 SIH(,-'1-, |, +'$UIHLEM+,12061 11+ E1, G-, BHI(,
HESSY22HBH(%<, 1H +IH&E(YoSHI 3% (,+/S&Y6! LH2H++Y0(, HHH#E AU ZPALR |
S1%6++'2,96&'1 %1224 $SY/3HL8 | -HES,| +I'+&%3H18,'(,<<'18&%S$,:| FHREI(#! 113
ZIH+8, 1+ +8Y%3#1&,11'11+,%1,12'31%8&, D, $,12'11, $11'(3%$#!/&, $AsBAB &/ (YoNS!
1#2#++%(, 1-#G, 1, (#1$%! (E,-#<<%!-#$!+,+&#3%!- | +'$%3#1 & D BA1-11$
12(#3#1&%6 (!, SUH(, 12 LISY0I LH2H-++ &1 12 1 &H1H(HIES, 1+I'+&63H1E,, !

FCI( (1 Z#+& N 1%V 3HE& (1 228+, 1-#>#12' 1+ -#(%o(#! S| $%! 2%1% 2, &/4&, > %!
HES,) +'$%&(jl +H +,1 2961 /1%! 2961%2,8 1 - ++,1%8&,>%! - W7 &> & T 1 +HE/#!
06122#1/1%!(,-/<,"L#I-HES, 1+I'+&%3#18&, 1!

9012961%2,& |- ++,1%8&, >%!-HES, | +'$%&'(,1S!1% (&, 2' SV (B | BAKL Y01+, +3,2,& |
(,HB&Y6! H++H(H] HEH>Y&0! #T') LHS! 206+ - +'&&'+/'S,! 2'11 DUBHERAL, LD
+2061-#1&,1 X&,I' MALKAL AYAL 2'SA 1#,1 2%+ 1,11 2/, ES,! +I#&&(NHHCEI+&%
|(H+H#1&%(H %22#SH(%<,"1,! +,E1,G,2%8&, >#! #! +I'+&%3#18&, I ABE-B/AE P Y1274
I#(,'-,:!

N/#+&Y0! I(1(H#& ! -#$$' +3'(<Y%3HL&'! S! +&Y6&Y%! (H2#1,&%! %1274 1%HI&L
1'(3%8&,>'1,&%$, %1 MIH(1IZIH#$122#1(, E/%(-%I$%1-#G, 1,<, 1#1-, |, 11/ & HA@AE0H |
J:95:=:6:41-#$$%IN*MASI @ !+, [ #(3H&&HI$Y0!(,-/<, L#HI-HSS 1+ #&&('I-,1(, & PRY61#$ Y0+
11 %022#$#(%<, 1#! 1#(! &I&&'T ,$! 2%31' -1 (-1 1 .1 5:@! *+M Vo++/3# 1S I#(!
UGG, 2 #1&H (,-1&8,>' T!,$! S%$(#! 2'((+I'L-#1&H# %$! >%$'#! -,| 2H4GG,2,#1&#
+3'(<Y3HLE' >, + 2+ HZ/ >%SHTRHI-H$!+ +8&H3%!- |, +'$%3#1&" ]

|

|

J8!
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~—— () g T, | s
Modi "non isolati" Modi "isolati” [

I"4$%@$@ (M+-1:16%,"%1"7+67:*%, "%00YH D %6796 *:6
6%, 13422061, +3, - ++,1%&,> MI/(1%6>#1-'V1%IG/1<, 1#, 31' (8% 1 & HERIHGSH#!
+&(/&&I(#!,+ $Y8HI+ EEH&EH %01+ +3061N 2% 1 1'/1I(/'$'1+#2'1-%(, 1 1#,12'1G (18, |-#$I>#('
3#22%1,+3" 1('&%E'L,+8&%)! ,$! -, +%22'1,%3#1&"! -, 1%3,2'1 &(%! +'>(Y%+&(/&&/(%!
+&&+&(/88&I(%:!

!

FH( 1'8#( Yo>H#(#! 8%$H! 2'31'(8963#18&' S| LH2H++%0(,'1 224 $%6! +'> (YDA EHYo! %D
(,E,-#<<%) $Y&H#(%$H 3'$&'! |,v! E(%1-#! -#$$%! (,E,-#<<%! -HSHEHHAR! Lol

N(&/L' >, &Yo(#! 2741 $%! +'>(%+&(/&&I(%MN 11 +H#E/, &1 %$$%! G'(3%<, LHHHSSH] 2#(1 #
I$%6+&, 224N |++49%! %27/ +,(#! /1% /$+%<, 1# (++,3%! %! Z/HSSHRYeHS! +,+

' S%BHLE IF(I(, (1 ZIH+ 81 %+ HE&N Sl EHEE | >% HGGHEE&/I%E. | BB (HHo!

2281 396! +'>(%+&(/&&I(%! +,1 3% 1&H1E%! 11 2%3 ' #$%+&, 2 N+FA<HBHER, 2,

HEHIHLE, 1+& (/&8 (Y0$,MVo++/3H1-"N+#2'1-'1$%!1' (3%&, >%!, &%$, %1 TBOHRISYHS' (#1-#$!

- +&(/&&I(Y'KSZSSI%$!3%++,3'11%(,19619:=IXZI€19:=Y !

Q0I(,-1<, LH-HSSHIG! (<H!+ +3, 228 | (EH&&N-">/&%1%S$$S, 12 (#3H1&1-, I#(!'-' 14
+3/(<YBHLE N IIU! (+SE&Y6(H! HFS +8H++1'(-, 1 - | E(% 1-#<<%o! -H#S$$Yo! (,-/<, 11 224N
1H$SH! +&(/&&I(H! %! DY%+#! G,++%6M S! %8&&(,D/,D,$#! %-! /1! #SRAPBENBHBBH! -,

- GGHHL<Y! &(%! 1 -#! >%$'(,! -#$! GL&&'(#! -,! +&(/&&I(%! ,1-,2%!, DAHI DA 1%(,&. !
+,+3,2060 $H#! +&(/&&J(H! +,+3,2%3H1&H +'$%&H#! +'1' 31 X'| [#(CAGHBEH %!
“%11#EE, %3#1&,MN %122#) 2'11 (,GH#(,3#1&" %ES,!| #$#3#18&,! 1'1! +&(/&&/(%$,N #-1 2%11'

J=!



Z/,1- /1 E (%-"1- (&<, 11 +,+3,2%! 1'&#>'"$3# 1 &#1 3%EE, (#12'11-/#! ,31'(&%1&.,!
>0618%6EE,N22#1+'1")!
!
¥ L1248, 1,19 (%<, TH#I%6&&H -+ j!!
¥ N#++1%), 1&H#((/<, 1#!-SI+'1-#$$%! +&(1&&/(%MN Z/,1-,M  33#-, %&%!'22/1%D,$,&.!
22#1 s /1" -HES,) %+1#8&,! V! ,31'(&%1&,! #(! Z/%1&" (,E/%(-%! ES,! #-,G,2,!
IS, #(,N 3%, LIEHLH(Q0SHM 1#(18/ & E&HISHI+& (/&8 (#1+8&(Yo&HE, 224!
¥ Q,+&#3%!%-19/E-$!!
Q,12'1+,-#(%N, 1,<,%$3HLEHN22#) $I&HSY, 1+,12'31'(&, 12'3H#1/ 1/ TIQERY (1224
&(%+$%1%S$!- 1+'1(%!-, I/111,%1'1- |, +'$%3H#1&":). 1+22#3%!> #1#(, I{€YER(%6!68:!

u,

\
1
N\ \
\

e e

—
Ly
L~ ]

v

'
VA

=== ’t;:_-'_., |— =

|

I"#$% @SK(M"7:-<*%6* %' %5 TA%
!
NHSSH! +&(/&&I(H) (#%$,1 2'1&(,DI,+2'1" %6$$%! -, ++,19%<,'1#! -, | EHER, VEHSH
HESHI+HSSH2,896<,'1, 1 (,|#&I&H 1#$) 3%6&H(, Yo$HN $S V68 & (VRBAGHIH HESI0I#(&/ (%!
#1272 [+1(%!-,13,2('G(Y%8&J(#! 1#$ 20%6$24#+& (/<< N $SY8&(, 8| & (CRIEHEIA R &(/&
+& (/&8 (%$,M%- 1431, %1 1#SS, - 1&%31' 1%3#1&, 11H#-,G, 2,1, 112#3#18'1%(3%&.":!!
ol GG, 2, $H(,/+2, (#1%! (Yl (#+#18%(#!,113'-'1%1%$,&,2'1$'1+3'(<% Q2L QUEE., !
ZI#+8,) GHL'3HLN #$#12%&, ! |(H2#-#1&HIHL&HN +,! (Yo++/3'L' 1#S$! 21+ -#(%(#! /1]
+3'(<3HLE& > +2'+1HZ/ >V SH1&H: !
YIG' (<WIEHLH(Y&HLYIG'(<%IG/1<, 1H-#$$%!>#$'2,8 " kS/SSI2/, IS+ EE#&&Y6!$%!3%++Yt
!
L -2345
!
“SHIKS2SSIS! $I2HGG, 2, #1&H!- 1+3'(<Y3IH1&' 1>, +2'+ M (#+]' 1+ EHSHI KBS U
HESSHLH(E, %! >>H('1-H#SB0!(,-/<, 1#-HSSSY3I #<<Vol-#S$H!> D(%<,'1, !

JB!



11 C,E/(%! 6:8! +,! +22#3%&,<<%! $%! +>(%+&(/&&/(%! 2'3#! /1! /1,2l D$'22'1 (,E,-"M
206(%&&H(,<<%6&'1-%61/1%13%++9%ILA2' 1YL, %1'l-, | +'$%3#1 8. 12 (PAREGH (HIR B #!
J19%!(,E,-#<<BpM/1%!- ++,1%<, 1261141/ 1'1+1'+ 8% 34184,
!
N/%1-'1,$18#$%, 1> #1#1+'$$#2,&%8&1-%! [1SH22,8%<, 1#!+,+3, 20X D212
2'3#1 &YSH #22,&%<, LH# I'++%! #+1(,3#(+,! %1%$, &, 2% 3HA-GMILYeHI%: +8H#3%!
+/D,+ 241 /11 +H'+8Y63HLE& 1 Yo+ +'$/&' IX&Y M 2241 S!-%6&.'1-%$$%! +' 33VR KB L&
(HS%&, > /1#1-#$$'1+]'+&I63#1&1, 1- & &4, %&Y )!
!

4%7" - 4,%7' 8 4%T'
!
ol I'++,D,$#1%11$, 206 (H $%! +#2' 1-06 | SHEEH! - INHT &' 11%6$!+ BE# 81 4 (< B!
2/, IS+ EE#&&8%6!$%!3%++%+06( 1 ('1'(<, 1% $H1%6$$S Y62 2 HEK M VoRQ/EAHR' 1-%6)!
HES'1+'+8963H#1&'1%++'$/&'Y)!

94:824864 -; !
!
Q.88 H#1#)!
94 % 82,49% 86,4,% -<94 ;!
!
!
4,98 8=00>,45% 8> 4% - <4 ;!
I
!
2
OO_ :?>0-0'/I
!
!
S)- Q@i BRugu —AB_ & o @G- CD
g "OF, = T FOTE AR - &t OFE- G D!

JJ!



M+3'(<%3H1&' E sem #LH G'(1,&1 %! 1(-/&&'(#! 11 G/1<, 1#! -#$$%! &,I'S'E, %! -#$!
S & S22+ 18, B, <<V L SUH(, 'L, |+ $Y03H1 & H1H G, ++00&'1-%$! | EH#E&, +&%!
HIYIHHE], &'1- 1Z/H+&NSII'++, D, $#I-H&H(3, 1% (H1$%!(,E,-#< 4B+ $Bo3H1& "]
\19%!>'$896! 1'&' SHH(, - 1#1$'1+3'(<Y3H1&'! -, |, +'$Y%3H1& IS!I'++, D, SHZR Yo (#!

“UES,! +HH&E(,! B! >%$'(#! -HSSSV224#SH(%<, 1! %$$%! D{ALEY (HESMBIQS (Yo +&
XA A YL $1>%0$! (#1-H#$$ 1+ +&03HL & - #$!+, +&#3%!-, | +'SUBHD ARK- A Y]

S, (accelerazioni) Spe (spostamenti) i

Vb= MSM(Tis-‘ins)

/ - = . ——

o

k= cdacacadnaad

IH$% @SN (M+-::1"%" 9%+ 22-.-1*B"69-%-%"9WT +67:*<-9:6%
SY/3HL&' -HS! 1#(,-') H(SH&EH! -,! - 3,1/, (#! -(%+&,2%3H1E&H! $H#) %2 22FH#(%6<
+1>(%+&(/&&/(%! 3%! %$P'! +&H++'T &H3I' %/H1&IOL'! 1'&H#>'$IHLEH! ESN+I'+8%63H1&
N#+&S/$&,3'1%+1#8& 1 111! (#22/1% 1 &# 1#(1$%! +& (/&8 (%!, 11 Z/% BYABS]I&)!
+H1'12'12#18(%8&,1%1$, >HES |- H#$!+ +&H3%!- |, +'$%63H#1&" !
ol 31" (&Y 1&H 2741 B!+ +8&H3%! - | +'$%3H1&' (#+2%! %! +4&HIEMTERL, | #! !
206(,22,15#(8,2%$,1 -#(,>%1&,! -%$$%! +'>(Yo+&(/&&/(%6! %1274 11 2'1- b -#G'(3%&%:!
LS&(H! I(#-,+I+&'T -HSS +1%<,'1 /&, $H#! %! E%(%1&,(# $'1 +I'+&%3#PATHS! |
+SUO3HL& I HH1<Y612741> 1+ %11, 31#-, 3#1&, 1>0%(,| X+, Yol #+&H( 1, 13846 12!
31,0618,+&,29%Y | M'1+,-#(%1-'| Z/#+&'1 +22#3%] %! 91 OK. N &/&&,| ES I+ HBI63H#1&
2'12#18&(%&,) 1#$! ++&#3%! -| +'$%3#1&" # $! 2'(1" -,! 3%++06)<KIb&IE:
I GH&EYOSHLEHI(,E,-M(HE, +8(%6I$ 1+ 8+ 1+1+ 86 3HL &1+, %1% $$% ! DU +#1274#1,11+'33,&
!

AR @S(S(7(4
M224#3%1961910K 151/ 1% 14+#31$,G,2%<, 1#1-,1Z/%1&'1%2 2%-# B SRAMHRIBH (!
$! GY%&&'1 2741 S!,31('D%D,$#! 228 /1% Z/%$+ %+, +'>(Yo+& (/& QN(EHH(+#9412'3
3961, #(%!I#(GHEEI6IHLEH(,E,-Yo: IF#(1Z/#+&'13'&,> M%S!- 1+ (% -HEBABHLE'|
+12' 1+ -#(%/ 11 Z/%$2'+%! 2241%DD, %! /1%! +/%!-#G'(3%D,$,& M Z/,1- M 196! (,E,-#<<%!

J@!



#1/1%!2%1%2,& ! -, ++,1%&$YAIRHL-#! Z/,1-,1 11 2'1+,-#(%<,"1#! /1! +,+&#3%! %! 4!
OK.:!

NU, = U, Y,
X

vV Iq X, =u,+v,+u,

AU, X, = U, U,

L _r—Jx,

ety

"#$%@%$=(M"7:-<*%*%&%5TA%
SHZI%<,"1#1-#$!3'&'1%++/3#!/1%!G' (3%!%1%$'E%!%$$SHZ/%<, 1#!1>% B30 (!, $!+,
%! 9l OK.:! ;1! Z/#+&' 2%+ &1&&%>,%M | E(%-,! -,! $,D#(& ! +'1'! -/#! X&#! &(%+$%<,
'(,<<"1&%0S,!-#SSH!-/1#13%++#12'3I'L#1&,! ! +,+&H#3% YN #1 Z/, 11 B 8KI%0! $##!
#Z21%<,'1,)-#+2(,>#1&,!,$!3'&"!

{mi{\_ (t)+ev, (t)+kyv (1)=0

m,¥, (t)+mx_(t)+cu, (t)+ku, (1)=0

X, = _ _
J— " & —— Leincognite sono: U,V
X, = U, +®

miiy, (t)+mvV (t)+cy (t)+ kv, (1)=-mii, (1)

(m+m, )i, (t)+mV (t)+cyu, (t)+ku,(t)=~(m+m,)i, (1)

Equazioni di equilibrio in forma matriciale

= el s il e Al el

Siindica con M la massa totale M =m+m, I
"#$%@$O(T"9*<"2*%,-.%7"7:-<*%"76.*:6%*%&%N5TAY%

!
" HH&& %P 2%+ |(H#2#H-#1&H#MN +,| YEE, [1&#! $'1 +1'+ ED0IREBS! $'1 +1'+& % 3H#1& !
(HS%&,>' -#$$%! 3%++%6! KS3SS! (,+1#&&' %$$%! DYo+#:1 n/,1- 2/ Bl GHISH>(Yo+
+'+&%3# L& (H#$%E&,>' (,+1#& &1 %P &H#((#1'S! 1% MHBBEH %! Z/#+&'1+'33'$']
+'+&%3# L& - #PI&H((#1'1 &&H1E1$ 1 +]'+&%03#1&'1%++'$/& !
F#(1Z/%1&'1(,E/%(-%!$#!G'(<#122#1%E, +2'1"1+/$!+,+&#3%!+,17%1 1"1$% G T |, 1#(<
G'(<%!-,I-,++,1%<,"1#1#1$%!G'(<%!-,!(,2?,%3"#$%+&,2%:!

JU!



m m ||V, e, QO |l¥ k, 0| v m | .
S+ RS BN fl=- i, (1)
m M ||, 0 ¢ |l 0 & |lwu, M
Dividendo la prima equazione per m la seconda per M si ottiene:

+ + ' 2
11] %, 0 20,8, || u, 0 @, [[Up

Il
|
—
e
=i
=:
)
—
—
f—

Y

d y m m
ove = =i
m+m, M
P _"':L E = Cs caso limite di struttura a base fissa
m ’ 2(95," (k,, infinitamente rigida)
W: = f.a_ & = S caso limite di sovra-struttura rigida M
M 2 20,M isolata alla base (k, infinitamente rigida) _
LT F r
|

"#$%@$Q(T"9*<"2*%,-.%7"7:-<*%"76.*:6%*%&%5TA%
%
N/#SS'1 22#!, 1 &#(#++%!3%EE," (3#1&#!S1$S%1%$, +,!3'-%$#:! S LYARE, | BLASH

(,+'$>#1-" $I+HE/HL&H# (DSH3%I%ES, 1%/&'>%$'(, 7%/ &' >H&E'(,:!

15 ]l ]

2 2
w, T
Introducendo il seguente rapporto £ = —g = F Rapporto pulsazioni
o, T,

Le proprieta modali che si ottengono sono le seguenti:

Pulsazioni proprie 60|2 = (Oj (l —-YE ) 605 = (03 1l+ 5
=¥
&
Forme modali (sp. relativi) @5[ == { l:| ¢‘s — {_(l T (l i ;V) 5) / ‘Vj|
) |
Fattori partecipazione l"l =1- yE I 2 =¥E |

"#$%@PS(FO*."7"%<6,*.-%47"7:-<*%*%&%5TA8$%

@5!



Q,!, 1&(-12#/112'HGG, 2, #1&H#KS%eSSI22#!s!, $1(%11'(&'1&(%6! 1#(,-)!
!

K'>#)!
"1 xS SUA(-'T-#$%!+> (Yo + & (/&&S (V! 1#PS$S, I' &#+,122#1+,%!%! D% +#1G, ++%)!
"o ISESH#H(,-1-1,+'$%3H#L&  1H#SSS, I'&#H+,1 2241 $%! +& (/& &/ (Y6 3T BRUBDGHH
,1G,1,&%3#1&#!(,E,-%:!!
!
K%$$S%1%S$,+,!3'-00S#! +,1#>, 1 2#122#1 $11(,3'13'-"1-,1> D(%o(#! 398! +;'$A& %6! %0$$%0!
D%+#!S!1Z/#$$'1%!3%++#12'12'(- N-">#!, $l+,+&#3%! -, |, +'$%0 3H BEUH UK &/ (%! +,!
+'+&% 112" 11 +I'+&%3#1&'12'1 2" (-#)1$%!/$+%<, 1#!ISI Z/#$$%! - #$! +H+ &HFYV6'!
2'3#1+#15%!+& (/&&/(%!G'++#!,1G,1,&%3#1&#!(,E,-%:!!
($IH#2'1-'13'-1- 1> D (% (#!S1Z/#5$'1%!3%++#1-,+2' (- j!, $!+,+&#3%!1 96 343 &'+, 1+ & %!
H#G'(3%1-"1 SH(+' -H#+&(%N $%! +>(%+&(/&&/(Y%! +&%! '+2,$3$%1-'T S#(+' +,1,+&(%j! $9
I/$+%<," L#!-#$1+#2'1-"13"-"1- 1> D(%(#!S!2/#$$%!%!D%+#!G, ++%" 3,4 B 2K Y0!
G%&&'(#:!

ms l+e 1-Cl-Pex ons
& & = _(1_(1_7)5)’7

mio o 1 cf’!b

@1 o0

) 2 ) » 1+ ye

o} =0} (1-z) o} =}

=

FIZI—yE [‘3:}’5 [

!
% "#$%@3$'?(G1"<6%-%7-269,6%<6,6%,"%;">101-0h0%6%7:

"76.**%AT"T:-<*%*%&%5TA8$%

@9!



QH1.$I2HGG 2 #1&H%ol&H1-#1%I5M+ E1, G, 2061 ZH S AIIHRD/, 1S ort %1 1/$$%0)

#11'112Ss! vl $1+#2'1-'1 31 n/#$S 2241 +,1 #>H# GUb(HN 1HSSY! I(EHE&Y6<, 1H#M S
HHOO88VOIHLEHIZH+& N ++ VoMY I+ & (/& & (Yol-H>H I+ H(H S QR A1 B HAE
+,+8&H3%!- | +'$%3#18&'),113'-'1-0619%6>#(#/ 1% &(%o+$%<, 1#1(,E,-%:!

!+ +&H3%! -1 +HSYIHLE| HH! HH+H(H +IGG,2 H1&H3H 1 AHI TS BFSY%!
+1>(%+&(/&&/(%)! 1#$! 2%6+'1 |11 2/, $#! (,E,-#<<#! +%1' 3'$&" +,3,$,N 1'1! G/1<,'1%)!
$S,+'$%34#1&" IQH#I/11H-,G,2,1%!D%+HG, ++%1 2061/ LIH(, - THEIS: =1 +#2' 1S MA/#+ &
HSH) HSY0(#1 211 /11 +,+&H3%0! 224 2961 /11 IH(, 1l 6! +#2'1- 1 +'$S&%1&, 11 Z/#+&.]
3-'1(#+2'1%-1, +'$%(#!, 113%1,#(%!, - 1#%:!

11 GUo+#! -1 I(#-, 381+, '1%3#1&" +'$,&%3#1&H! +,! 21+ -#(%! ,$! 2%+04L! 2/, $
+1>(%+&(/&&/(%!S!, 1G, 1,8%63H#1&H! (,E,-%!#1-/1Z/#MN $! 2 HEG R A 116! >%!

00! ((EH&&Y(H!, $!+,+&H3%0!- | +'$U63H1812' 1] $I+,+&H3%61 96 | DHTSBH(, -'I- !
+BYO3HLE HH0! 21,1+ 151 SH %o ((,>%6(#:1n/%1-"1+,19%1- (1% 3-HS$Y6(H1$%! +& (/&8 (%! 1#S!
+HG&T%(#!-,120%6$2'$" $11(,3'13-'1-#$$SH-,G, 2,1, +$%&'1 %$$%! DU YE>(!

3%EE, (#1(, +H&& 1%SIH(,-'I- |, +'$Y3H#1 & I&Vb(EHE! (HG , ++%6& MIH( DA BYRLE/ (%!
2%!/1%!+/%!-#G'(3%D,$,& N 1#$S%! (H%$& N#1 Z/#+&%!>%!%-! 1BHHL <% (#!,$!1(,3
> D(%(#-#$$S#-,G,2," 11

!

M,1+1' -, +EE#(,3#1&, 1 #!,111%(&,2'$%(! 3N $#! , 1-,2%<,'1,! -%! SH&&HF6&/ (%!
ZIHSSHI 2P+ EEH(,+2'1' -, 106>#(H 11 (%I1'(&')-,!, +'$%3#18 1%$3#1'11%(,1%!6:1!

1 (%I1'(&'L -1, +'$%3H#1E&T S! 1%(,! %! (%611'(&"1 &(%! ,$! 1#(,-'! -H#$$Y6! +& (VRSB %
+$U8YN DA SIH(, - 1-HSY0!+ & (/8&I (V619! DYo+#IG ++ 0N *+)!

*HIH -ﬁ - i_!
& KE
!
Generation Years Tiso [5]
I 1984-1994 20-25
|| 1995-2004 25-40
1] 2005-2018 Up t010.0

"#$%@3$"(G-1"6,"%,"%"76.*<-9:6%9-#."%*99"%

@4!



$I>0018%EE, -, 19%((,>%(#1%!&#3], |- |, +'$%3#1&'13'$& 1%$&, 12" SHHELABESY6 D Yo+#!
1! 3%1,#(%! #GG,2%2#! %122#! #-,G,2,! 3'$&'| G$#++,D,$,;! M'3#- $&E/YAL E,
|(H2H-H1<Y%N | 11 +'>(%+&(/&&I(Y%! +,| -H#&H(3,1%! [1%! -,3,1/<, 1! -HSSH! YoRBHSH(%<,
Z/#+8'12'31'(8&%)!

"1 S%DD%&&,3H1& -H#SSHI G (<H!-, | TH#(<, YNHIZ/, 1- | -HESHI +'$$#2, &b<,'11I(-'&
“9%$!+,+3%!+/$$%!+& (/&&/ (%!

"1 \L01-(%+&,2%1(,-/<, TH-HES, H1'+&%3#1&, - |, 1&#(1, % 118 % $H# UV L AHE %
$SY++#1<%! - | -%11H#EE, %3#1&' %ES, | #$#3#18&, 1'11 +&(/&&/(%$,) %122# %ES, ! -
$,3,&, !, VI+#>#(, NE% (% 18#1-'1/1%!1 #1%!G/1<,'1%$,& 1-#$$SH#-,G, 2,":!!

"1 ASHS%&6! (&<, 1HH-HS1 2 1&H1/& 1-HSY0!+ & (/&&I(%j!, 111(,3,+! I'(SLAER 1%
HES,!,31,%18&,!, 11#-,G, 2, +&(Y&HE, 2,N 2' 31 +1#-%$ N $Y6 2RI V(A%
E%(%18&,8%:!

"1 ASHIHLE, +&(I&EI (%S, BHL I TH(+ W VI+#31$, 2, 1-961 206 $2 SH(E SHEH
06(3%&/(#! L#2#++%0(# IH#(3HE& L'/ (,+1%(3,1+,%! -, ' L#(#! 2%1& #oH &, 2"+
#2'1'3,2"!

M < T &S S, 1248, 1- (1% (%<, LHIVOIHHE &'1- [ LI#SH#1& 1+ +3,2" 11

!

11,0611 -,1,+$%3H#1&'1 2961 /11 2'+&' 1 #1 Z/H+&' >%6(,%! %! +#2'1-0%6! -#SSIHBUSIE, %
1I3H#('N -1 +'$%& (| 274! +,11&,$,<<%1":I F#( $%! (#96$,<<%<, ' 1#! -,1 /1! 1/'>1#-.G,2
(#+,-#1<,%$H#N $1 2'+&'1 -H$$S, +'$%3H1E& +,+3,2' 12 -#! +/$! 8Ba=e $$UolAH#+%!
&'&YSH:! Q. -H>H#! 2' 1+ -#(Yo(#) 274! ZI#+8&%) 1/'>%! &#21'$'E, %! 2'1+#1&HH! (,+1%(3,%
+H$S%! +'>(%+&(1&&I(%! (,+IH&&' Y-! /11 #-,G,2," %1&,+,+3,2'1 '(-,1%(," ;1! &#(3,1,!
H1<,"1, 1 Z/%1&,&%8&,>'"I- 1% (3%&/(%:!!

FH(1ZH+813'8,>"™N $12'+&1-#, 1 +1'+,& > 1> #1#II' 12'3IH1+%&'-%SHoA3, 1274

+12%] 1#(1$%! 2'+&(/<,'1# -#$$SH-,G, 2,1 %$! -, +'1(%! -#$! 1,%61' #1830 ! /1!
(HBRY&N-HBI&I&E H/IH(, (#:!

!

FH(1$%!1'+90!, 1V I#(%-HES, |, +'$%&'(,12, 1+'1'1- SH(+#I'++ D, $ISHUBAMHGH1 206 &H)

- 4+H#E/,&)!

0! Q,+&#3%!-,1,+'$%3HLE II'+&'1&(%!$%!G' 1-%<, THI#I$%o!+'>(Yo+ & (BN YN S%! Z/%S
+> $/11%1%S!-, 1+'1(%!-, 1Z/#+8&11, % L'jl-#>"TEY%(%1&, (#1%3#1191019:=134#& (1#(!
$S,+I#<, T#N+,1G% 11 1-#$SHID' &' $#1- 19%6224++" 11

@6!



0! Q,+&#3%! -1 +'$%3H#1&" %lI#1%! +1(%! ,$! 1,%1" ,1&H#((%&)! Z/#+&" s! 1%
+H$/<, " 1#! 38| GHZHL&H +1(%&E&I&& Z/%1-"1 +,1 2%! /11 1,%1'! , 18H#((%&"!
N#+&%! +'$/<,'1#! S| 3'$&' >%L1&YEE, +%! I#(! #GGHE&IY(#! $S,+I#<, 1# # $%!
+H48&,&/<, 1H1$%!G' 1-%<, 1! $11,061'), 1&H((%&'+' 1" 11+ +&#3%3BEI(E,

0! Q,+&#3%!-,!,+'$%3#1&'1%!3#8& 11, $%+&(j!S!/1%! &#21,2%! F&8|IH L& Y0!

(+1H&& N YSH#! | (H2H-#18,M3%! 2,1+ 1" -#SSH %11$,2%<,'1,12'3/ 17/ BHHHE/,
Q,1>%19%-1, T&H(('3I#(#!, 1, $%+&( 11+, 1+#(,+2# - +'+,&,>"I!

Seismic Isolators Seismic Isolators Seismic Isolators

Located in Sub-basement Located at Top of Basement Columns Located at Mid-height of Basement Columns
o '
— — _/ N
Grade Grade
S = 7
Fi

Seismic Isolators Seismic Isolators Seismic Isolators — |

"#$% @3$'&(G67"B"69*<-9:6%"9%*..-BB*%,-. % TE. <" N6 %0
!
M, 1+ 1'1-# N (#Z],+,&,1G'1-%3#1&%S, 1 22#!+ 1-#>"1'1%>#(#! Z/% 1-'1+,1 2% %! 2?7#! G%(#!2'1!
$%!&#21,2%!-#$$S,+'$%3#1&'1%$$%!D%+#)!
!
o! ,-#-."//0( "1"20&0( ."110( !"2+0!&+*&&*+0( "( ."110( !'&&" &1 &RIH$%!
1#2#++,& 1 - (H%$,<<%(#! -#,11,%1,1 +/GG, 2, #18&#3#1&#! (,E, -, (A1 Yo>#
3>, 3#1&,!-, GGH#H(#1<,%3$,!&(%!/1!,+'$%&' (##!$S%B&(:!0GG, 1228 &/& &, !, !-,+|
+,%1"+'&&'1'+&,1%$$ +&#++'+'+&%3H1 &N Z/%1-'1%((,>%!$S %Y, 1#!+,+3,2%
+ S HISH(#IH'+&Y3H#1&, - GGH(#1<,%$,'(,<<'1&%$, 1! 1# (1B L&H2 2% - H(#
ES,|,+'$%&'(,|-#>"1"1#++#(#ISHEY&,!-%!/11Z2/%$2'+ %! 2 2#! +,% et % $3# 1 &#!
2,'SM/11-, %G (%33%!+,%!+/I#(, (#1+,%!, LGH#(,'(#:!
o! 3!4"/-'%05-1-&6("(!"&-&*-5j1HE8BS%! +'+&,&/<,'1#!S! 31" (&Y L &#! | (#>#-#(#!
$SUPS'EE,%3#1&'-#,13%(&,1#8&&,!,-(%/$,2,1#(!,$!+'$$#>%3#1 & " 106% 1-'1+,1>%
(#%$,<<%(#!,$!1$,1&'N + 1 -#>H# Uo>H(#! $' +1%<,"1 +/GG, 2, # 1 SHRIEH (1&H#(!

@8!



3%(&,1#&&,'#1$S%(3%&/ (%! -, 1/1<"1%3#L& N I#(2?|1+,!+2%(, 2 ?2#HHE/&&" | $! |
2?2#1E(%>%!+/$!,$%+&(1+/,1-I#11/1&,:1!

o! 7+&"/-'%"(.0118-%9"%ls! /1! %o+I#&&" 3'$&' V! ,31'(&%1E&H#H! 1#$! 2%+ -,!
+'3%&'(,1#$%+&'3#(,2,M, 11 Z/%1 &M, 112%+'1- 1, 1 2#1 - "N $%! E'33%! I1#(-#(#DD#!
- 1214+ &H# 1<V IF# (1>, &Y (HN (DSH3 N+, 1 ul 1+#(, (#!-#, | &HE 12 1 #

- (-, &9! -#$$S,+'$%& (#! +'+&HL1E'L' $!1 2%(,2'l >H#(&, 2%$HM I/ (#! +,1 >%11" %!
I(&HEE#(#!,!-,+I'+,&,> N (#%$,<<%1-"1/1D'r('&H#&E,>"!!

0! %&+0!&'(4"+("2"%&*01"( +-9"%& O+, -#>#! (,2#1&(%(#! $SH#-,G,2,' +,!
SSCHEH-,H'((#13%(&,1#&&1 2' 1111 2'1& (Y% +&' #+&#(1' %$$SH#-,G,2,'12'1]
%-#E/%&%!(,E,-#<<%!#!(#+,+&#1<%:!!

o! ;-*%&-(.-(0$4-"//0(0."#*0&0<(#! ,$! E,/1&"11'1!S! 2%((%D,$#! +,! l/u! 3#H&&H(#!
+#31$,2#3#1&H#11$%3 #(, 11 2?2#! 1#(3H&EH!$' | +1'+&%03H L& (, << L &SB!
+&(/&&/(%0:!IN#3$12%+',112/,1, $IE,/1&"1G'++#12%((%0 D, $#MN%$S' (Ust# (wH>#1%1-% (#
E/1&,! +&(/&&/(%$,MN D,-,3#1+,'1%3$,! 2?2#! G/1<,'1%1'l 3'$&"! D#1#! 3%! ?%11"!
'>> 03#1&#/112'+&" "1 3%EE, ' (#:!

o! =1"Il-5-1-&6(."#1-(-$4-0%R/&&, ES,! ,31,%1&,! -#>'1"1 |%++%(#! -%0$PSH+&H#(1"!
%$$S,1&# (1" -#SSSH-,G, 2, 1 #! -#>"1' #++#(# GS#++,D,$,M 2,'sMN -#>"1' #++#(#! 1!
E(%-'"-,1%++'(D,(#'$"+1'+&%3#1&" (#$%0&,>'-#$$S#-,G,2,"1(, HH#E&E& %S SH+&H#(1":!!

!

F#(1$%!-,+I'+,<,"1#!,111,%18&%!+,!-#>#G%(#!/1%! -, +&,1<,"1#" &#HH o+ &BE( (2!
#1,+'$%E&'(,1%! +2'((,3#1L&" | FH(IES,! ,+'$%&'(,| #$%0+&'3#(,2,! S! , BR(EHRELH $%0!
I'+,<,'"1#!-#P12#1& ('] -,13%++%! XM:L: Y- #$$S#-,G, 2, I#( ', ! -, +I'(# ES & ('S
3'-"1&%$#!-%! %o>H(#! /11 2#1& (" -, (E,-#<<%! XM:": Y!-#$! + +&#3%!-,! , +'HWB#1&" ,$
I'++,D,$#!2',12,-#1&#12'1! , $1 2#1&("!-,! 3%++%: ! Q#!/1%! +& (/& &/ 2% B3 %! ,1!

- (<, 1# 1 27241 11 - (#<,'1#19! D%+&#(! -, +1'((#! ! -, +'+,&,>,1, 11 3'-'1 + BH&(,2"!
1#$SH!-1#1-,(#<,'1,!
FH(IES,!,+'$%&'(,!%!+2'((,3#1&" ,$12#1&("!-,! ,E,-#<<%!-#$! + HEBABH L 1 #! !
2#18&("-,! 3%++%! -#$$%! +'>(%+&(/&&/(%! +' 1" +#31(#! 2',12,-#1& M , 1! Z/%1&" $%! G'(<%
'(,<<'1&%$#!G'(1,&%!-%$3$S,+'$%&' (#!IS(I'(<,'1%$# %! #+' +/1#++TE(%>% 1 &#:!!
!

FH(1Z/%18&"(,E/%(-%\$SH+#2/<, LH#I-#$!+,+&#3%!-,|,+'$%3#1&ND, +'EX%HHE/, (#!=!
G'1-%3#1&%3,)!



91 QI#2,G,2?7# I(E#H&&/%S$,j! >%! I(-'&8&%! /1%! (H$%<,'1#! +/,! 3%&H (%S
1-,2%1-"1, 1119%(&, 2'$% (HISHI+1#2, G, 22411 (EHE&&/%S, N&H21, 224 ( 2#-1(%$,

47 :1-29%<,"1#-#$! GY%DD(, 2% 1&Hj! $!I(-/&& (I -#,1- +1'+ &> |- H>H# f++H#(#), 1!
I'++#++1-HSIMPIXME(&, G, 2% 8#IM'+&% 1 2P!'GIF#(G'(3%12#Y:!!

61 -#1&,G,2%<,"1# #! Z/%$,G,2%<,"1# -#$! I(-'&&j! +,] -#>#1 2'1'+2#(# $#!
HH2,G, 224 -H#B! (- Q& I BI&E, - 1+, &, >, 1- 5" 1 196((#2% (H1$%!3%6(2%6&(%
MAIXKF"148B7U6Y:!

81 M'1&('$$'!-,1%22#88&%<, 1#]!, 11 ZI#+&%!G%+#1>%11'1G%E&E, !, | 21&('$S$,!-,|&/&&
S2I3H1& MNSHI(SHIH $12'1&('$$'1-, 31+, 1%S$H: ]

=1 0/&'(,<<%<, 1#! %$S%0! I'+%j! 2'3IH&H! %$! -, (H&&'(#! -#,! $%>'(,N -'1' Y%o>H#(!
2'1+&%&Y& 1$%12' LG (3,& 1 -#,1- +I'+ &, > | +/$$Y6! DYo-+# -HSSBUGHIH-H#18,
|(21-#(#1 % $SSY/&'(,<<%<, 1#1%$$%! '+ 06! -#$!I(-'&&'!, 112%1& #(#:!

!
8&78&9(B#,>* H@HCH(H(#,*4$".@*(
F#(! ZI%1&" (,E/%(-%! $S,+$%3H1&" +,+3,2'1 +&(/&&J(YSHM $#1 1(,12,86$!! &,I'S'E,
+'$96&' (N, 1IDY%+#1%$$%! G (HZ/H1<%)-1/&,$,<<'1+,I- +& 1E/'1'1,1)!
"1 H$%&( HSYe+& 3H(,2,]!
"1 H$0&(,1%!4+2'((,3#1& !

- *AS@*%H(;4%, @* Yot H(

08$,!,+'$%&' (|| H$%+&'3#(,2,1-H#S$%! +#(H Q:1+'1'1- +1'+,&,>,1-SVol HEBE+A'BH('!
%6(3%8&N 2'+&,&/,&,! -%! +&(%&,! Y%S&H(L,! -,! %22,%,'| #! -,! HSUERBH( T4 2BH!
3t-, % 184! >/$2%1,<<%<,"1#j! ZIH+&S/$&,3%! S! /11 (' 2#++'1 224! 2'1+ (G 14! |
E'33%! #19%22,%,',1!/11 G'(1'1 %! &#3I1#(%&/ (%! #! | (#++,'1# 2'1&( $$Yo&HLBYS, &%63
ZIH+&,) +'$%E& (1 +'1'1 %! 1,%18&%! 2,(2'SY%(# 3%! I'++'1'l #++#(H! G YR,
1<, T Z/%- (Y0861 (H&E&YO1E'$Y0(#:1!
of I'++,D,$#! "I#(%(#! 11%) - +& 1<, 1#! &(%! &(#! 1(,12,1%$,! 2%&H#FGH&.(,!
#$%+&'3#(,2,)!!

0! N"VIXN%&/(%$!"/DD#(IV#%(,1EYi]!

0! RK"VIXR,E?!K%3I,1E!"/DD#(V#%(,1EY]!

0! ."VIX.#%-!"/DD#(IV#%(,1EY:!

@B!



I"4$%@$' @ (X76.%:61-%-.*7:6<-1"26%aTHYP%AIXG)Jg8$%
!

11(,3, -1+ 11G (3%&, -%$$SYB&H(1%1<%ol-, 1+&(%&, |, 11E'33% S8R RHE (H&[R.&'!
(,2'1#(& -+ & (1% BHL&HI-961/1'1+&(%& - | E'33%! (! ( SHEEH#(#), $! 3YARH(LoBH
-06$$S%3D, H1&H! #+&H(1':] O$,! +&(%&,! 1! %22,%,'l 224! >H1E > 1&H(H&,! +#
2'1G,1%(#! $%! E'33%" %6$&(,3H1&,MN Z/H+8&,! - +1'+,8&,> N +&&' I HEHH(E 22
+H%12#HDDH(IF#(1Z/%1&"1(,E/%(-%! SHIE'33#11%&/(%$,IN"VAIS! 31'(8&%6 1&H!-, (#1224
12,281 - ++,1968,>'1 2241 $H# 296(%&&H(,<<%! 2% 11%! DYSHDHSIH E/FHE,! 2%!
I'(896& 11H$I2' (+'-H#SI&H3I' 0618+ &Y (11 >HIE'3ZHN2PHIEYo(% 18, ++#(ARBE(B Y
206(%68&H(,<<Y&, -%0 1YIBYEE, (#1-, ++,1%<, 1#:\1%+'$/<,'1#!, 1 6SOR ZHISHE

- J%EE J1E#(#-#$!G, $$# (1 1H#SSY! E'33%6M [#(27| 1#++151 2961 % 2H E YA HATHBSH

3%&(, 24 1HSYo+&'3H(,2%:1. %1 (&&/(%o!-, 1 Z/H#+&, \SHE Y3, |1 (> 29AH 1+ HHBAEE, %o 4!
Z1,1-1/112,28'1-, ++,19%8&,>'13'S&1,V1%31, N+ H&&' %! Z/#$S'| 224 4411818211 $%!

+$%0! |(H+H#1<%! - | E'33%! 1%&/(Y%o$H! Z/H#+&,! - ++,1%8&,> N %-I'EE | 12133#(2,
$S%2('1,31RK"VAH11+,2/(%3#1&H#), 1 V1/&,$,<<%&, !

!

NHSSH# +HHEMHLE, G, E/(H +, I+ 11 ++#(>%(H $#! - GGHHL<H! 1# 221N DI
206(%6&8H(,<<YOL'L 1-/#1- SH(+,1- +I'+,&,> !
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% @$N(Q"2.6%"7:-1-:"26%:"+6%, "%09% R GBHBSAY 1" #-7
!
O$,1."VI+'1'1- +1'+ &>, 1#$%+&'3#(,2,1 2% (Y& &H(,<<%&, ! -V BRI/ (Yo$#! %!
D%++'1+3'(<%3#1& N %SEH(1%&, 1%! |, %-+&(#-S%22,%, [ %$! ¥ &4 DD
J11 1/2$#'1 2#1&(%S$#! ,111,'3D"! %! E'33%! 1! Z/#+&'1 2%+ 1'1! |(#+#18%! G, $$#(! 1!
ZI%18' M $%! 29%(%&8H(, +&,2%! -, ++,1%8&.,>%! > #1# E%(%1 &, SHL U RDIVSH 2418/(%
3%68H(, YoSHIHSY+&'al$Y0+&, 2'122HN 1$%0+&, 2, <<W1-"M- ++, % 1#(E, %:!
|
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I"H#$%@$'=(X76.%:61"%-.*7:6<-1"2"%269%902>6%29963*6R%
41XG)Jg8$%

!
IE'33%!-18/&&, W& (#1,- +1'+ &, > 1> #1HIGY&EYo\Vo- Y HBASHRBMBR( 24t++']

S ISI$2061,<<V0<, TH#: B (244412 1+, +&H 1HS! I'(# E'33%! #1%22,%, "1, 11/ DU (1
8H3IH# (V&I (Yol | (#++, 1H#12'1&('$$%6&Y6:!

t=4+ 10} 8
[ | ([>) i » Zanca d'ancoraggio
‘{T ! = _ +14 :
| T Contropiastra sup.
@ f ' Piastra S
@ | —=—Gomma 8
L e |
| *Armatura N o
: . . -
Piastra ‘”
t=2+4 " Contropiastra inf.
T Foro B

| I

e = 20 + 25 mm

4+— Zanca d'ancoraggio
|

I"#$9@$'O(g6<+69-9:"%-%,"<-97"69"%, "%09%TFEY61-%6a
!
S (H-HSSYIE'330%!, 11896, - +1'+,&,> 11/Ul>%(, % (#-%, 18194 39588} +'(#
HESH 1|,%+&H! -S%22,%," >%(,%! -%! 4 %! 833 $SUSEH<<Y! SHSSS,+'$I6& (!
2'1>#1<, 1%$3HLEH (H+9612'3H1$%1+'33%!-#, 1+'$,1+&(%&, |- | E'33% 1 1 EHH1&
ZH+8S1$8,3%!1%!-#G' (3% (+,I#(HGGHE& - I/1129%6(,2'!'(,<<'1&%$#:!
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FH#(1 Z/%18") (,E/%(-%! ,! - Y%63H&(,! H#S! - +1"+,&, >N 2+l 2'3# SHIE'L' (,I'(&%&,! ,1!
SHEEH(Y&I (YN +,I'++'1'l- +& 1E/#(#H)!
1K A 063H& (18 &YSHI-HSSS, +'SY0&! (HM 231 (#+,$1(,2'I(,3#1&, 11E'33%!
"1 KSW- %63#E&('-#$$%!1, Yo+ &(%6! 1-#SS 1+&(%&'I- 1E'33%12'3 (#-+'| SYBA BN
+,%), Bl 003H& (18 &Y0SHI%! 3H 1 1-#$(,2'1(,3#1&. !
oL, 1'$&(#!, 31" (8% 1&#IGY%(I(, GH#(,3#1& 1% Z/H#$$, 12241+ 1'] -/ #IG%E&& (11 T3YEHA!I
(1 /11 +'$%& (H #S%+&'3H(, 2N 228 +,1 -#G,1,+2'1' 11 G/1<, 1#! -#$$%! E# 3#&(,%!
H$$S, + Y& (HI+&H++)!
"1 CY%&&'(#!-,1G'(3%!1(,3%(, "N Q9)!+'$,&%63#1 &H Yo-++/3#! /11 >%$' (#1 23| (#+'
&(%1951#1651%$1G, 1#1- |E%(%1&, (#1/1S%-HE/%E&%!(, E,-#<<Yo!>H#(&, 2% $#:!

Pe Pa

O L
1 [r—
T D ! 2 e_— lI I )|
A{.'IJHI eSS 2 D ! \ —_— —_—
= £ = = t —— S, alto —]

S, = = : === B S, basso 1
Afmcmh' D ﬂ-t: 4r: 4 —
D D

I"#$%@$'Q(1*::61-%, "%D61<*%+1"<*1"6P%M %

!

0oSH#IGY&E (#1S!1%(, 1%$!(%11'(&'18(%!$S Yo (HY 1 #& & V0! #SS B BT KN Z B2 1

BURH(YSH! -#B! +, LE'S' +&(%&"10>#(#! /1! GY%&& (#! -, G'(3%! 1(,3%(,"! QB D%+ + E1,

VoSH(#! /1 +&(%&'! -, E'33%! 2'11 +l#++(#1 #$#>%8& ]! Z/#+8&' 2'31'(&#(#DD#! /1"

+19%12,%3#18"1 $%8H(%$H! -#$$%! E'33%N Z/%1-'1 +,! %I1$,2%! /1! 2$6(24 >#(&,2%

3I' (&% 18HIGY(H!, 113~ 12281 &% $HI GY&E. (#1+,%!+/G G, 2, #1 8HBBUGH SIS 00&

(G LEHI+'1(%!,1-,2%& MIF(1%>#(#/1%!D/ 1%, E,-#<<%!>#(&, 2% SH# DEHS &% (#!1 ('

2'31(,3,D,$,& H22#++,>%:!1

!

¥ CU&E (#1-,G'(3%! +#2'1-9%(, "M Q4)| +'$, 896 3HL&H! -H>H! #++#(#1 2'31 (#+1,11 /1)

(Y 1E#I22#1>%1-%16101=:1s] $1(%I1'(&'1&(%!,$!-, %o 3H& ('K Sl SIRHEBITo
+&(%&, !~ |E'339IB3%E, 1%1-'I-, 1#$,3, 1% (# &/&8HISHI$Y0+&(#!,11%22,%, !
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! 5 -
S, = 2 .= ZIJ S, basso W S, alto
" 4

| P
R
f J d
S,<3 S, compreso tra 3-5

(isolatore snello) (isolatore sufficientemente tozzo) I

"#$%@3$'S(1*::61-%,"%D61<*%7-269,*1"6 P%M&$%
!
Q#+,17%!/11G%&&' (#!Q4!D%++'+,E1,G,2%!12?2#! $!- % 3# &K SIBL 2T HE& ' & Yo $#!
-,IE'33%!s!,3I'(&%01&H#MNZ/,1- N +,1?%!/1],+'$%&' (#1+1#$$":!
QHN YS! 2 1&(%(, N +,12%1/ 11 GY&E! (#!-,1G' (3% QAIHSH> 068 N >[I~ (H12AH 1- %63HE&(,
HEHS Y08, HHES, +1#++(| 1+ 11 DYo++ MIF(12/, 14+, 1291/ 11+ $%& (#1&'<<":!
N,1-N ZH+&') GU&E'(#! +#2'1-%(,1 E>#(1%! $%! +&%D,$,& -#$$S,+'$%&'# 1!
2'1G,E/(%<,'1#! -#G'(3%&%:! -%&" /1! 2#(&" +I'+&%3#1&' kS-SSM ,$! 2'3I'(&%03#1&'! S!
- SH(H, 11206+ 1 +H Y68 (#1+1HSS1#, +'$%& (H &'<<M 2 'SM112'1 & IHEHHAH
2%(,2'1>#(&,2%%$#!,112'1G,E/(%<,"1#!-#G'(3%&%! Z/%1-"1$S,+'$% &' (#!s!+1#$$'1#!/112'1&'"]
SIG%($'12'11/1!,+'$%& ' (#!&'<<":!
Q! $S,+'$%&'(#! s! &'<<'l 1'11 %>("! I(D$#3,! -,! +&%D,$,& N +#H 1H#$B#HS! S!
+'&&'I'+&" %$$'! +&#A++"T +'+&%3H#1&'N B! -, +1'+,&,>' [/u! | 1+& D, $!8%%d , #(%!
|(#3%&/(#:1!
K, 2'1+#E/#1<%M $! GU&&'(#! -1 G'(3%! +#2'1-%(,"1 1'1! -#># #4++## &(1' DY%o++'1 1!
31 274 '+4+%! E%(%1&,(# /1! 2%(,2'! 2(,&,2" ,1! 2'1G,E/(%<,'1# -#G'(3%&%!
+/GG,2 #1&#3H 1 &H I HEH>%& "
!
M'LY/19%('>%1%12'1&('$$' -, +1'+ 86 3HLEMNZ/, 1- N&H+E&I1-'1$S, +'$%6&" (#!,11$%D'(%&.(,"
#1,31(,3#1-"1%-1#++"1-#G'(3%<,'1,12,2$, 224"+ '&& #1#!/112,2$' G'(<%BaI#H1 & !
2241 U #++HE(H H+2(,8&" Yo8&(Yo>H(+ |1 1%(%3H&(,! $,1#%(,! #H,0688A18.)! (,
HZ1 >%SHL&H Pt +3'(<Y3HLE& HZ ] >%SH1 &t
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K%$!3'3#1&'12?7#!$S, +'$%&' (#!1#$%+&'3#(, 2" IS/ L 1H#SH#3H L&' 1 22# 2048 # 28/ 1%!
-#G'(3%D,$,& 1%!&%ES, MN$%!+/%!(,E,-#<<%!S!-%&%!-%)!

(

L M#OQ N
(
S,+'$%&' (#!+%( 1 &%01&' 1 VI(,E,-"1Z/%1&"|,v!SIE(%1-#! X0 %/3#1&% YN #M% (1 &%01&'!
(E,-"Z/%1&"1,v!SID%++"1X?!1-,3,1/,+2#Y:!
B! 2HGG, 2, #1&H#! -, +3'(<%3H#L&! -#$$S,+'$%&'(#! 2',12,-#! 2'1] |$! 2#GCG,2 #1&
+3'(<%3#1&'-#$$%!E'33%:!!
F#(1Z/%1&")(,E/%(-%!,$13'-/$'106|8%ES, M+, +&'1'I&(#1&, 'S E #1- |E'33#N2PHI'++
#++#(#125%++,G, 2% &# 1 #SI+HE/#1 &#13'-') !

"I 5:BIX+'G&Y]!

"I 5:@!X1'(3%3$Y]!

"1 9:81X?%(-Y:!
2! &,I'$'E,%!-,!E'33%!1,v!/&,$,<<%&%! I#('ES$,!#-,G,2,N%-I'EE, MsGBAHS2R|!
[#(SH&EH!- 19> H(H- +1'+,&,> 13#LI(,E,- HI1Z/, 1- (- 1-, |, +' SYSHLE 1+/I#(, (!
!
08,1, +'$%&'(,| #$%+& 3#(,2,! +'1' 206(%&&H(,<<%&, %! /1%! (, YRGS TR A4S
ILSHSH#>%8%! (E,-#<<%! >H#(&,2%$#! #-1 [1S'I'(&/1%! 2%I%2,&! -,++8%H&,>%:! n/#+
206(Yo8&H(,+&, 274! 2L +H#18' 1"l (,+IHE&, > 3H1&H -, %/3H1&Y6(#! I HESII (.
+&(I8&I (VM- 1+ +EHLH(H# | 1206(,27,15H(&, 2%, 1+#1 <% 14> -#1 R N2 LENE
H'+&IOIHLE T (<< 1&YOSHI-HSSV0!+ & (/&E&/ (%!, +'$Y6&%b:!
!
| 196(%3#&(,!) G'1-%3H#18%$,! 1#$S%! -HE&H(3,1%<, 1#! -HSSH! (E,-#I<t >H(& 2%$H
'(,<<'1&%$#!+'1)!!

"I OSH 206(%&EH(+&, 274! EHIHE(, 27 HES,! +'$%&(,! X-,3#1+'1,! E$'D%$,N

+i#++' (-4, 1+ 1E'S, 1+ &(%&, Yj!

"1 SHI206(YoR&H(,+&, 2PHIBH22%6 1, 2 PHI-HSSSHEV+&'IH("!

20! 2%1%2,&°! -, ++,1%&,>%! -#ES$,! +'$%&'(,! s! -#&#(3,1%8&%! I4$R'RIL!
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131+ 2 SHIHSYo+ &' 3H(, 278N 18,3, <<% &H [#(1$%! 1(*-/<, 1#1-HEG S BRI 3#(,2,!

-#ES%! +HA(#1Q;M+'1"12%(%&&H(,<<%&#!-%!/113'-/$'!-,1%3,2"1#Z/ > BSHTEH! %! &%
2'31(#+"1 &(%! 5:8!' LF%! #1 9:8! LI%MN #! -%! /11 2'#GG,2 #1&#! -1 +3'(<%3#1&' >,+2'+']
#Z1,>%$#1E&H#!111%(,1%$!95e!'1%$!9=eM %! +#2'1-%!-#$$5%! +2#$&%!-#$! | (E# & &, +&%0:!!
FBHA2'SHIHSY0+& ' 3H(,22#1%-1%$& " 1+3'(<%3#1&'1+'1"12% (Yo & &I | S IH&# ! NG #!
>00(,%<, 1#!-#$!3'-/$'1- |&%ES, 1D%3$!>%(, % (#!-#$5%!-#G'(3%<, ' L#!-, | &Y ES, ik!5:=j!
ZI#+& 2" 1+#18#! - 1#> &% (#! +1'+&%03#1 &, | #22#++,> 1% G (L &H - | H B %64
-,ID%++%!, 1&#1+,& M2'3#I ZI#SSH!-'>/&#1%S!I>#1 & 1!

F#(1 >%S$'(,! -,! il 2'31(#+,! &(%! O #1 4N 2'((,+1'1-#1&,! YES,! +I'+&%3#12,1 +1H+3
I(E#&&N,$!13"-/$'- 1&%ES,"1QI(,+/$&%0 I (#++'27|12'+&% 1 &#:1012?7#! $12'#GG, 2, #1&#!-,!
+3'(<%3#1&'>,+2'+"HZ[ >%$H1&#!1!1>%(,%!,1!1G/1<,'1#-#$$%!-#G'(3%<,, 1#!-#$! &Y ES
il

JTE(%G,2,! (I'(&%&,! - | +#E/,&M $$/+&(%1'! ,$! &,1,2"1%1-%3#1&" -#$! 3'-/8'1-,1%3
#21,>%SH#1&H#1%| SR ESFI-#BI12'H#GG, 2, #1&#!- 1+3'(<%3#1&" >, +2'+'#Z/ >%$# 1 &#! TN
%-,3#1+,'1%%$,<<%&,! -,! 2'1+HE/H1<%! %,! (,+1#&&,>,! >%$'(,! I#(! i€9! X(WBN'(&"! &(%
+H'+&%3#1& " #! $SUPEH<<Y! -#PPS,+'$%&' (#Y! N | 11 G/1<,'1#! -#$5%! 88GHB %<, 1#! -,!
-#EPSHS%+&' (" li:

Gaudy) 7 Gafy=l)
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Y |

"#$%@$&?(*1"*B"69-%<-,"*%,-.%<6,0.6%,"9*<"26%- L% *#."6%
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"#$%@$&'(*1"*B"69-%<-,"*%,-.%26-DD"2"-9: Bt B H%6172676%
"9%D09B"69-%,-..*%,-D61<*B"69-%,"%:*#."6%h$%

- *AS@* % ($(,6* %Yot ;. @*(
O8$,!,+'$%&(,1061+2'((,3H#1&+, IDYo+% 1 1+/$I2 1 2#&&'I-, |, +'SY HEUG RAM>>H(]
ZI#$$, 112/ 1-H1D$' 2272, 14+2'((1'1$S/1 1+ SSSYSE(MH++#1-ISHI-H+H1#(G, 2, Kb+ &

- 13%&H(,%S$, 1224 (#1-'1'1$S%&&(, & I DYo++"1!
HIHIH#(G,2,10612'1&%&& I'++ 1 TH-++#(H!, % 1H#IXG(,2&, 11 DY+ #PHEHBCM: QY
2I(>HIXG(,2&, 1I#1-/$/31+P+8&#3ICFQYNI#(3H&EH -1 $(,2#1&(Y%EE, |- #$IL +1'+ &,
NA+&, - +1'+,&,> | (#+#18%1'1/111('G,$' DY%++'13%! /11 #$#>%&"!, 1E'3D (1A% Y%

- GGH(#18#3#1&HI-%ES, !, +'$%&'(,!, 1!E'33%:!

F#(1Z/%1&" (,E/%(-%!$SY&E&(, &1 &(%!$# +/1#(G,2,N  $I1 2'HG G, 231 BHYA SHRA 1 >0
#,$! 94ej! Yo>H(#! /1! 2HGG, 2, #1&H) -,! %&&(,&'! &(II'l #$#>%&' I'&(HDBH 2(#Y%0(#!
I(D$#3,MN ,$!(,3'1 G (%! &I&&, !SI 274! +'&&' 1 $SY6<, 1 +,+3, 2048 $IL 11! | %6(&Ht! #!
$SH#-,G,2,'1+,12'31(&%!2' 3HI+#IG'++#1%! DY%+#IG , ++%: 1!

S%&E&(,& 1111+ ,13%1& H1#12'+ &Y 1&H#13%!>%(,%!, 11G/1<, 1#! -#S Sl BHH& &Y -,
HESUISHS'2,& 1, 14+2'((, 3H1& HI-HS$Y0I&H#3I# (% &/ (%:!; 1'S& (MBS 2§ BRI

06! +/1#(G, 2,1 1, %1#! |(#+#18%1" $'1 +>%1&WEE,'l -, 1'11 #++#(#) (,2#1&(VHHR, ! 1#(1 2
1&,$,<<%& N+, 1-">(% 11" (#1-#(H-HES,1%22'(E,3#1&,:!

F#(1 +11#(,(#! %! Z/#+&%! 3%12%1<% S! +&%&'! +>,$/11%8&1 $S {( BHEREHID! +2
+HI#(G,2,12/(>#M27?,%3%&'IC(,2&, 1IF#1-/$/31QP+&#3IXCFQY:!; 11Z/#+&, 1$H1+, &
20619%62,8 1 (,2#1&(%1&H#! S1 2'12#18(%&Y%! +/$$%6! +/1#(G, 2, #! A% &SSPt 14
HHH(2,&%0&%!-%$SS VY& E&(, & 1&(YISHI+H1H(G, 2, )-,12'18%68&"]
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a) L b) TP °

"#$% @ $&&(M23-<"%267:10::";"%-%D09B" 696 P46 /ODBHB6 %o
70+-1D"2"-%,"%72611"<-9:6%4*8%-%,"%09*W,@+¥5:%a 0+-1
72611"<-9:6%4>8%%

|
1+, &,>, 106111, 0614+, 2,#1-, 14 2'((, 3#1&1+'1'1 296 (% & &H(,<<%&, -%)!!

"L J19%) +HI#(G, 2,41 1(,3%(,%! -,! +2'((,3#1&"! 2'1! (%EE," -,! 2/(>%&/(%! "
(>H+8,&%!2'113%&H(, %0 $H1%-1%8&(,&'11'& ]!

"L JL%HI(G, 2, #H#2' 1-%(, %1, 142 ((, 3H1& 1 224 1#(3H&EH!- 1%622'3 - (HHI$H!
(896<,"1,1-'>/8H Y% $$Y0! &(Yo+$%0<, 1 MUSH +/I#(G, 2, #1> #1#!'II'(&/1%3H#18H!
$/D(,G,2%8&%!1#(13,1,3,<<%(#I1$S%E&&E(,& ]!

"1 11%!%+&,22%!, 113%&H(, %SHI'S, 3#(,2'11'& ME Y6 (Y L&H!I-#$$' 1+ 21((, 3#181&(%

Superficie secondaria di scorrimento
permette di accomodare le rotazioni
dovute alla traslazione -~ (44
R (lubrificata per minimizzare l'attrito)

— T _~—STEEL PLATE WITH
£ =" HOUSING FOR THE
SLIDER

STEEL SLIDER——__

— T—
= e __—SLIDING POLYMER
SLIDING CONCAVE SPHERICAL ~ s COMPOSITE LINER d

SURFACE IN STAINLESS STEEL \\ e

La superficie primaria di scorrimento con raggio di ' Wl F
curvatura R e rivestita da materiale con attrito noto.

"#$% @$&@(X76.*:61-%*%72611"<-9:6%



1100++#1<%]-, 1068 &(,&'1S!I'++ D, $#1+2(, SH(H &Y SH (#$%<, 1)

, S T 9U L U =A
S -TTUV-T #WL-=- - —#Wi> = oo
!
.
Wi#& - =A Bt

961G (<%!-,1(,2?,%3"1#$%+&ePHMHT#-%$$%!3%++% N [#(12/ N3Y%EE, (#1s!, S I#+1#]
3%EE, (#! +%( | Z/H+8&%! G'(<%:! KY%$S#! (H$%<,'1,! (,I'(&Y6&H! | (24 H-8BIHAGH! S|
1'&%6(#! 228 S IH(,-'1-,1'+2,8$%<, THMN 2241 I' |- SH1&H(!,$! I#(,'-'1 -, , +3H81
H$SSH-,G,2, Ns!- (#&&Y6IHL&H!('1'(<, 1% $H%$! (YEE, 1,12/ (>% &/ (YoEEA (RN 3%

S|, $IWEE, 1-#$11+&('l-, +1'+,&, > HI3%EE, (#H1+%( |, $1I#(,-'I-, |, +'$%3#1&" !

!

C,1'1%-1'(%! +,1 S| %1%$,<<%&"! $! 2'3I'(8Y63HLE -#S$! - +1'+,&,>'1 2'1+ -#(%61-' 1/$
$S%6&&(,& M3%! 1HESY! (HY0SE& 1$SY&E(, & IS (H+HL&HMN+#11/(1, LINR2'SHI#(2#1&/%S,
Q,12'1+,-#(%!/11- Y%E(%33%!, 112/, 14,1, I'(&Y6IS/LE 1 $#!' (-, 106&HI$'1 +1'+ &N6 SR,
$/1E"1$#1%+2, ++#1$%!G'(<%!XCY:!!

Y

D Displ.

u = Friction coefficient
— F1— (3%-12%)

|

I"H01*%@$&K (X76.%:61-%6*%72611"<-9:6P%26 <2EAYH:-0/6686
!
90! $,1H#%! (‘++00! |(H+#1&# 1#$! E(%G,2'! G'(<%! 0! +I'+&%3#1&' XCa-Y! -#+2(,># ,$
2'31'(&%3H#1&") H#$! [#1-'$ +#3I$, 24! +#1<%! %&&(,&]! ZHSS! 274! +,! bH-# s
J1S'+2,$$%<, 1#14#$%+&, 2% 1159 1#1-#1<%!-#$$%! (#8&%! 1'11S1%$&('122#1$%! (,E,-#<<%!

UB!



[LSH2HN +HH+ 12 1+ (%! $SY&E(, &N $%! 1%+&,22%! 1'11, 1, < PSOHH2 PHEES!/
J112HGG, 2 #18H1- 1%6&&(,&'1-, >H(+1-Y6I<H(HIZ], 1- M+ 12%1/1%!G'(<%!- HDHY, 3#1&

!
S-T3X!

!

$12,28'1-%1#$%+&,2'1+,1&(%+G'(3%!,11/112,2$'1";0; KHaF.0Q*; MH!; NM"\K BN *

$S6(H%!2' 1&H#1I& 1%$$S, L&H(1'-#$12,2$'1( E,-'11$%+&, 2'ISI$SHAHBLV & %' !

!

7S -T3X#[,-:
é S'S/#[,\;

|

NIHSS 12241+ /Ul &Y6(HIZ/%1-"1+,12' 1+ -#(%!$S%&E&(, &' 1S122#11#(1/ 1% G (N CM3

H#35%! G'(<%! -1 +2'((,3#1&MITL! +,1 2%! $'1 +'+&%3#1& 1 #1 Z/,1- M $S,+'$%& ' (#1 1'1!

9%(&HMN > 24>H(+%N Z/%1-"1 +,1 %((,>%! %-! /1%! G'(<%! 1%(,! %! Z/#$$%! -, +2'((,3#1&") $%
196+&,22%! ,1,<,%! %! +2'((HH 1#(! 2/, Y%-! /1! -#&H(3,1%&'] +I'+&Y63HLRN EHLH(,
2'((+I'L-#( V1%IG (<% (,<<' L&Y S#CY !

S%'-X3T8 1—3,!
!
K'>#1$%!(,E,-#<<%!]!-#3$!-,+I'+,&,>"ISI+#31 (#!$%! + &#++%"92(, S (%0l ' (& &(%0!, P!
[#+1-#$$SH-, G, 2, NP I $IWEE, - 12/(>%8&/ (%! 1-#$!-,+1'+,&,>":1!
N/#+&"2'31'(&%3#1&" %lI#1%! -#+2(,&&'1 S!-, 1 2#(&"1 1' 11 $, 1#% (#! I',2?|' G,1'1 %-! /1!
24#(&1 1/1&") (,+/$&%! #++#(# (E,-"1 # I'] - >H#18%! 1$%+&,2" ,12(/-#1&#: 5 1G%&&,N
+'+&%3#1&' 11 112(#+2#1$, 1#%(3#1&#12' 11$%!G' (<% % 1<, MI#(1G' (< BB4HY(, 1 %5
S 1H2'((,3H1&NS 1+ +&YIHLE |, +$&Yo #++1(#1 1/$$ 1N+ $% 3H L &H Z /YL (LB Y%0!
S 1H2'((,3#1&, -, +1'+,&, > 1,<, %1% 1+ 2" ((#(#: !
11 E#AH(HN 1#(1 +#31$,G,2%(#! $'1 +&/-,1 -1 ZIH+&,! - +I'+,&,> N +,| BAKIB( <<
2'31'(&%3H1& #1 2,'sN -#&H#(3,1%1'l $#! I(I(#&') >, +2'#$%+&, 271 #Z/ PYoSH1&
19%(&,2'$%(#1$%!(,E,-#<<%#G G0 1&M&Y!, 11G, E/(%!=612'11$%!$, 1#%! &(%&&HEE, % &Y%
#1$'1+3'(<%3#1&'1$, 1#% (#1HZ/, >%SH1&#:!!

uJ!



S X J

Lgec - —-T CG-8-D

!
ol I'+4,D,$#! +&,3%(#! B! 1#(,-'] -,! ,+'$%3H1&'N %&&(Yo>H#(+'! -#,PHHBNS+UEE,!
3%8&8#3%&,2,)!
!

=A’) Lgec X J J

G—D->) - -U CG-8 —D# @ #H##HE&=A | ——!
&./ 9 ’ * ] U’\£8 >_(

|

K%$$%!G'(3/$%!G, 1%6$#!+,11'&%!1224#! $I2'HGG, 2, #1 &1 RASAG BHTIRA S, (#
(1 2/,M 2' 1+ -#(%1-1/11 %&&(, &1, 31'(&Y61&H! +,1 2%! /19! -, 3, 1/<, 1! -#$! #(,'-'1 !
HY3HLE I\L /SEH(, (# 1(DSH#3%! 2241 +,1 206! 211 %&&(,&,! &(II'ESZSH&H!
-+, &S UL (8 Z) 1- N$SH-,G, 2,'1+,12'31'(&%6!%! D% +#1G, ++%:1

!

\LUS&H(, (I (1(,#& 1-%!-H#&H(3,1%(#!S!$'1+3'(<%3H#1&HZ/ >YoSHARHN T

|

M +3(<%3H1& -, I#1-#! -%S$! (WEE,' "N -%$! 2HGG, 2, #1&H#! -,! %&&(,&N EN #! -%$S$!
+H'+&YO3HL& N I#(12/ N-T10%65#(1G,++%68&, $1(WEE, I, 12/(>%&/ (Y6!"-HB S HEF
SI2HGG, 2, H1E&H!- 1%6&&(,& NS 1+3 (<%3H1&' |-, I#1-#1+'$'1-%6$$ 1 +1'+ &% 3#1&" !
\112'1&'1SI106>H#(#1/112,2$'1%-1/1'1+1'+ &Y% 3HLE& N Yo-14-+#31, N - |45123M#1/112' 18IS
VoSH(#! 112,28 %-1 /1" +1'+&%3H#1& -1 951 23j! %o>H#(#! /1" +1'+8&%3#1&') |,v! DY%++']
+,E1,G,2%!%>#(#/1%! (,E,-#<<%! 3%EE, (#!3%!%$$' | +&#++'| &HAD PRI S %0 %
J1'143'(<Y3HL& 1 22412 (H+ 241!

K%IZ/#+8&,(%E, ' 1%3#1&, 19| 1#1%1G%&&, Ms!I'++, D, $#1(%6 || (#+61 BIACIVBGER(Yo>#
$96! >%(,%<, 1 -#$! I#(,-'1 -, , +'$U3HLI&' #! -H#$S' +3'(<%3H#1&" 1! G/1<, 1#! -#$$']
+H'+8%3#1&'1-:11111)

|

u@!



25 1
2 Terr = 21 17”
g'(ﬁ“‘ﬁ)
o 05 D 1 15 2
13

"#3$% @P&N(G-1"6,6%,"%"76.*<-9:6%-%7<61B*£ - 8%*. %%
7+67:*<-9:6%,%$%

|

FH(1+'+8%3#1&, 12281 &#1-'11%$$S,1G, 1,&'IX-1s12 YN $1(%11'(&' 1 E 7K &M Yol <H#(
21 1+ ' && #1# SUH(, - 1-HSI 1S -HUSHIHIS 1 +3 (<% 3H#1 &' | &# 1 -#BYA: (#:1Q,!

206\ ZIHSIH(,-'1-, 1, +'SUIHL& 1+ S I+ 1 +1'+8%3#1&'1s!,1G,1,&":!!

ISHHN %S -, 3,1/, (#! -HSS'! +H'+&Y%3HL& +,1 2%! /1%! - 3,1/<, 1#! -#S$! I#(,-'! -]

42, $59%<, THIH(12/ N+, 1-H>HIG Yo (HI%&EH 1<, 1HI2'1IZ/#+&. - B2REISI (11274
206111 /LU, -'1-,1'+2,$$%<, T HSH#>068 N +#1 2911 E(%1-,| (WEE, ! -1 2/(>%&/(%™ 3%!

T §
07

0,6

Frequente

0,5

Molto Raro

Raro oh Occasionale

Raro
03

Occasionale &G Molto Raro

Frequente 0.1

0 01 0.2 03 0.4 05 0 0.1 0,2 03 04 05

"#$% @$&=(G-1"6,6%,"%"76.*<-9:6%-%7<61B*1"916%;*.%6%0
7+67:*<-9:6%,P%269%1"D-1"<-9:6%*#."%7: 1082 QB$WAR

Uu!



F#(&%1&N L1 Z#+&,!- +I'+,&,>, 1 $H#(,'-"1-1,+'$%3#1&" -,3,1/,+2#1 1'&#HL&F % $!
-,3,1/,(#!-#$$1+'+&%3H#HL& M 22#! | Jul #++#(#! /L DHL##(1%<,'1,' Z/%3,& $1 380!
/ul(,+/$&Y6(#I/LN('DS$H3%!IH(!, 1+,+3,IG(HZ/#1&,!

Q,! 2'1+,-#(,! 11! (%LE#! -,! +I'+&%3#1&,! &(%! 5! 0! 5:=! 3M! 11 |9%(&,2'$%(#! 1#(! /1
+'+&%3#1&' 1%(,! %! 4= 23" I1#(! #+#31,'MN +,1 2%11" -#$$#! 29%1% 2988, >#H
%DD%+&%1<%! #$#>%&HN 2,(2%! ,$! 4=el - || +3'(<%3IHL&'| #Z/,>Y S N 2241 S| +/]
(,+1#&&'%! Z/#$$' >, +&IH#('ES,!,+'$%&'(,'#$%+&'3#(,2,:!n/, 1-MHE#H&ES+'1"]
LVI-,++,1%8&, > 1(, +HI#&& 1% SSHIE 3341 I#-151/11>% 1 & EE, '1#(272 | 1 #(3#&L( (!

ES, | +I'+&%3#1&,1 2?#!+/D,+2#! $! +,+&#3%!-,!,+'$%3# 1 &' P43 (%386 2%01%2,& !

-, ++,1%&,>%! &('11',3I'(&%1&#! I# (! +,+3,!-,11,22'$%! , 1&#1+, &\ NABHAL ' +,! >%!
SH(+1+'+&%3#18&, 1 D%++,1$'1+3'(<%3#1&'l (,+/$&Yb | #++# (1 3U%EE, (# 1L #% 85/ G,
%((,>%(#!%12?#1%3$!B5e!#-1s!/1%!2'+%! 1#E%&,>%:!!

n/%1-"1 \$! 2'#GG,2 #1&#! -,! +3'(<%3#1&" +/I#(%! ,$! 65e! +,! >%! SH(+'1+,+&#3,
+>(%+3'(<%&, HI ZI#+&'1+,E1,G, 2% 2241 $#1 %6224 $#(%<, 1,1 %++' S &IHHSHHBY EE,
l+#]-'a%22#$H#(%<,"1,IXOY 1#(12/, N$#1%2 2#$H#(%<, 1,12 2#+ Y| & RMBIBH1 %1%
2(H+2H#(HNH(27|\SHIG (<H)- ++,1%&, >H#]- >#1&%1'), 31'(&%1&, 1#11'111,vI&(%+2/(%D,$,:!!
|

_ N###gh#0 Z b;c#i2it2ihki7m
Oabic#[# Yy ngesghso a b:cHiiohl7inki7m

8&7&7(DS@;%#$AH(
90! +2#$&Y0!-#$B! 3% &H(,%05#!-,1+2'((,3#1&'IS! G'1-%3# 1 &% $#! IHTESH#H &E&'(,!
%!1+2'((,3#1&'1%!+/1#(G,2,#12/(>%!/112'31'(&%3#1&''&&,3%$#!, 11&#(3,1,!-,)!

Y 2%I1%2,&11'(&%1&H]!

WY 2'HGG,2 #1&#!- 1%&&(,&" 1#1 2' 1 +#E/H#1&#! -, ++,1%<,"1#]-S#1#(E, %)!

DY +&%D,$,&-#$12,2$') +&H#H(#&,2'1G' (<%0l +I'+&V63H1 & HBHNRRY($85! &

22#1-/(%18#12,2$,1(, 1#&/&,]!
>Y  -/(%D,$,&]!
SY  (#+,+&#1<%!%$$S/+/(%:!

955!



:$1%(%3#&('!1,V!,3I' (&% 1&#! I#(13'-#5$% (#!/1%!+& (/&&/ (%! 2' 1!+ SY B IR 2

%! +/1#(G,2,#1 2/(>%! s! ,$! 2HGG, 2, #1&#! -,| %&&(,&'! -, 1%3, 2" I F ARTLAS D%t - |
+2'((,3#1&' B! 2'HGG,2 #18#! -,! %&&(,&'! S! - I#1-#1&#! +,%! -%6$BP6H! >UHDFo!

|(#++, 1#:1.9%! - 1#1-#1<%!-%$$%! >#$'2,& | +'$,&%3#18#! 1'1! S|+, EHHE 296&>%

S SHS2 &) %ot++2,%8&H! %S$SU%<, 1#! +,+3,2%! -1 /1%! +&(/8BH(BNE($868%:!
2'1G#(3%&'1%122#1-%!3'$&, ++,3,I(,+/$8&%0&, 1+ 1#(,3#18&%$, N SIub SR H H< %! 1 #!
X2%(,2'1>#(&,2%$#Y11'1!s1&(%+2/(%D,$#:!1

:1G%&& M3%EE, (#1s!,$12%(,2'1>#(&,2%$#1s!3, 1' (#!(,+/$ 8. Y E 2HE&BI12 W68 & (&'

> 2#>#(+%N3,1'(#15!,$12%(, 2'1>H#(&, 2% $HI Y E# 1 8# 1 #IBWEE, (#!S!,$12'#GG, 2 #18&#!-,1%8&&(.
$13008#(,%$#!-,1+2'((,3#1&' /+%& 1 1#$$#! +/1#(G,2,!-,1+2'((,3# 1 &"$#B(,/C;Fa

KIs!,$! CCLIXC;F!C(,2&,"1! L%&H#(,%SY /11 I'S #& S#1#! Yo-! BB G 2 S/o(#!
X\$&(%aR,E?! L'$#2/$%(! git,E?&! F'$PaA&?P$#1#! 0! \RLgFAY"! 2%(%&8#(,<<%&'! -%!
IC1(#& 1+1#2,%$,11#(12/%1&'12'1+,+&#1$%!2%1%2,& |-, | ARLRADI$ % N $%!-/(%D,$,8 !

H1$%! (#+,+8H#1<%1%$SS/+/(Yo:\S&H(,'(,1 2% (Yo &&H#(,+&, 2 21 SEI# AR ISWeSHE 1 <%!
HPIGHL'IHL'1+&,2_a+3$,11#-1,$!D%++'1(%I1'(&'1 &(%! %&&(,&'! -, (B! 49%82(,&'!

-,1%3,2"!

N#$$%0! &YDH$S%! +/22#++,>%! SHIE'T' (I'(&%&,!,! >%S$'(,|&@, D21 &8 2WG8.&(,&'!
-,19%3,2'l-#$! CCLM (,+1#&&,>%3#1&#! 1#( CCL! &, 'l I XD%++' S &L 81! L !
X%&&(,&'13#-,"Y:!

E#>*(:#(FFD( 0(G?$,*($@@%1 D(G$@@%#@*(;
M#GG,2,#18#-S%&&(,&'13 4:= ==
XeY!
%

F>$%@$%*.61"%:"+"2"%, - %26-DD"2"-9, 9L BEPVEEYEY6AY-%6:"+6%6)%
!

1 >068(,! -H#$! 2'HGG, 2, #1&H! -, %8&(,&" (,I'(&%&,! 1#$$%! &Y6BHESSIHI3; M | >0
(111 %! 296(,2'1 SH(&,2%$H#! 3%++,3" -, |(EH&EMNUSSS,+$%& (#! %!
+2'((,3#1&1%!+1#(G, 2,#12/(>%:!

15068 (# -1 %08&(, & (,I'(&%&'! -, 22, %(%& -%$! I(-/&&'(# S! %!, 1&#1#BH, %! 3%+
206(,2"MI#(12%(,27,13,1'(N2'3HIE, 1-#&& N Z/#+&'1%/3#18%: !

959!



n.oo

K (%)

3.00 == FFM tipo L.
200 - F ipo ! s
FFM tipo M 1=2.5 (Ngy/N, ) 2854
1.00
000 * J
a a1 0z 03 04 05 0.8 o7 08 08 ' 11
Nsg / Neg !

"#$% @$&O(*.61-%,-.%26-DD"2"-9:-%,"%*B16S% ,0%RED 26%
-1:"2*.-%

|
K +'$,&M%>#1-'1 1V1I#-,G,2,' - >H#(+,12%(,2?,! >#(&,2%$, N Z/#$$' 2?28:& W G%
G%+#!- N I('E#&&'S!12%3D,% (#!-,3# 1+, 1#!-#$$%!1%+&,22% | #HH! 1 43"+ &%)
'&&HLIH(H#LI2'HGG, 2, #1E&#!-,1%&&(,&"1%$$S,12,(2%"" ' E#L#'+/1&/& &, \ES, \#$#3#1&, !
;1119%(&,2'$% (#N 1#(12%(,27,!3,1'(, +,! +2#ES$, #(T1/1%! |%+&, 22BN, 24 >H#(+ %0
2%(,2?,! 3%EE,'(,! (,2?,#-#(%11"1 /1%! 1%+&,22%! |,v! E(%1-#:1 F#(1 2/,! $¥'L +I'+ &,
(,3%1#!,-#1&,2'MZI#P$'12?2#1+,1>%!1%!3'-,G, 2% (#!S!$%!1%+&,22%!IM%$>, #&!%$:m:!
Q#t+,12'1+ -#(%V/ 11 +I'+,&,>'12'11D%++(%EE, I-12/(>%&/ (%" DY+ + PR&YK 18+
11%!(,E,-#<<%!1'&#>'$#!#!/1%!G'(<%!-,1(,27,%3"1#$%+&, 2" 1'&#>'$# & GEIVoH+'1%&
2'3#12'1+#EM#1<%!/1%'D%++%!G'(<%!-,!-,+&%22"#1%!G'(<%!1/$$% | 3D Y 1$'1+1'+ &%
(#+,-'1(,+ D&Y ++#(#11,22' S| ZIH+&1>1'Bl- (#1224 1- +1'+,8,> 1+ 11 (,2#1 8(% 1 &, :!!
Q#!, 1>#2#1+,12'1+,-#(%! /L1 #$#>%E& | (YEE, " - 1 2/(>%&/ (%! " /11 #$#>% & P AGG, 2 #1&#
%&&(,&'1+,!'&& #1#!/1!,31' (&% 1&#!G'(<%!-, -, +&%22"#!/ 1% DYo+HOW6! (6 H48$%0!
+,12%!/1"1+I'+&%3#1& (#+,-'], 3" (&YL&HN 224! (,+/$& Y0 #++#(#! Z/ YRYbBH I
3%++,3"!
F#(1Z/#+8&'13'&,>"MD, +'E1%!I'(#!1%(&, 2'$% (1 % &&#1 <, 1#1 1#$$S/&, $<& >, ! - +|
2'11%$&'(%EE,'-,12/(>%&/(%!#!%$& 1% && (& #(2?)' 1'11+'1' (,2#1&(%1&,!
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e > »

» X : ®
\ N

Spostamento residuo minimo Spostamento residuo elevato
(circa ricentrante) (non ricentrante)

"#$% @$&Q(%F8%26<+61:*<-9:6%,"7+67":";"WA6 BH>YEFEPB6%0
1*##"6%,"%201;*:01*1%Y8%26<+61:*<-9:6%," BBH-.";*%20*::1":6%
-,%-.-;*:6%1*##"6%,"%201;*:01*$%

|

8&788(\%H@;%#(>%*; @ @1$4#(;(>%*: 1@ @HCH(

Yo [(24-1(%0! -,V | (#-, 3#1+, ' 1%3H1&| (,+/$&Yo! #-+-+#(#! 3'$&' +#31$,2#1 1! ZI%K1&
("1, 1, +'SY3HL& 1M I#1-#1+'$%3H1 &H-%6 S (YEE, 'I-,12/(>%&/ (%611 Z/, 1- A+#+
G,++00! SUH(, - W-#+ -#(%&1S!'++,D, $#1(,2%>% (#!, $UWEE, '1-,12/(>%&/ (%! "M2 241 #>#]
I+ B - +1'+, &, > T KYSI SHEVIH 224! +/++ +&HH &(%0! S THIEE, 'L 1+ |

18961 228 +#1+,1>/'$H# +$%(#1 2' L1 /LN #(,-1,/8&&'+ &V HSH>%&'N | (%EE, /(%8I (>%&
HES,! +$%& (|- 1 HH+H(H & +&NE(%1-,: !

F#(1-, 341+, "1%(# ! - +1'+,& >'1#1 -/1Z/H#N (,2%>%(#! $'1 +1'+8%63H#1&' G, 1H6FHN + |
HHEL, (# 1% (' 2#-1 (%) +&#IDP1+&#1:!!

031 +8HI151+,12 1+ -#(%!/11%&&(,&' 1 LIS 2, 'SNSY0! +,&1%<, 1#| ~HUE I H-#!+ 1
2'1+,-#(%!$S%E&&E(, &1 1/$$'1+,E1,G,2%! 2741 +,12%1 +'$'1$'1+3'(<%3#1&' - #$1=e: AL&(%
THSS HIH&E('], 11+1'+8963H#1&'12' 1! SUH(, - 12 11$'1+3' (<% 3H1& N+, | ZSHE B!
+H'+8Y03HL& N2V, +ISEH( WH++H(HI ZIHSS'1 3% ks K-

M+ 8VO3H1& 1 -HSS  +&HII5I 1 LI S! (HYSH! 1#(272|!+,1512' 1+, -H(Yo &N ATER B+ %!

22H THSSY! (HO6$& 11" 1ISI>H(YMI#(12/,1-9%1Z/,1+,1, 1, <, %61%-1, &#(Yo (#:!!

0$$'! +&#11 9N 2'1+ -#(%1-'1 /11 2'HGG, 2, #18&#! - 1 %&&(,&' N 1'&"1 $! (EEW! A 2%$2'$
ISEH(, (H1+3 (<YIHLE ) SIL/STH(, -'1- |, +'$Y03H L& 12 P11 LI, +/S&H( 1H++H (A

ZIH$S' ), -#%$H#13%1+96( 13, 1 (#:IM'LIZ/AH+ &L/ S (- 1=, L +$%3#1 &' 1+, 18 (1% 1#$$'!
HH&&( I+, 1(,2%>%/ 11 1/'>" 141+ &Y 3H1 & HH+,12'1&, 1/%!%- ! &#(Yo(#IG!1'D06!Z/%
+19%((,>%! %! 2'1>#H(EH#1<%MN 2,'sM G, 1" %! Z/%1-"1 $'1 +3'(<%3H1& #1,$! I#(,"-' 1'1!
2%3D, %1 VI'+1'13'$&1+,3,$,M2'3H#1>%$' (Y% $S' 1+ &l | (H2#-#1 &
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H>>, 063#1&H $'1+1H&& (' > #1#1 (- &&' Y& &(Yo>#(+'1 /11 2 HEGLDML & -1 -% B!
2HGG, 2, #1&H-,1+3 (<Y IHL& N2 %-I'EL, 1+ &HIN> #1#12%$2'$%&.)!

F#(12/,M-T1%>#(12%$2'$%8& 1, $12'HGG, 2, #18#!- 1+3'(<%3#1&'| IGH62 BAE: D, $#!
0127241 1 2HGG, 2, HIBHL $I Z/%SH#! S!I'++ D, $#! (-/(#! $ +IHE&&(1#1 2%$2'$%(#! $'!
+H'+8%63#1&'12'(H&&"!!

*&&2, UlIH#(UI2%!1/11$, 3, &1, 11Z/% 18 1+, 1+&%!$, 1#9%6(,<<%1-1/112'31 (LRABKLE !
G'(&#3#1&H! 1'11$, 1#%(#j!, 1G%E&&,MN +,1S! &(%+G'(3%&'1 /1! 3#22%1 ABNMOb-! %&&(,&!
> 427/ >%SH1EH!, 113'-'1-00!'&H#(1/&,$, <<V (HIES, I+1#&&(,:!

9OV ('2#-1(%! S +#31$,G, 298901 #1$%! (,-/<, 1# -#$$'1 +1#8&(12' 1| B EBGYo$H!

HSUH( " 5 ==N2, SIS @e:!
KILZI#MN/&,$,<<%1-'1/11%&&(, & 1HSH>%& 1# /11 (YEE, 1#$#>%8& N $'1+3'(<OBBH1&' (,+/$&
B HHHSHS%& M +I#(%1-1,$14@ej +#!, $1+,+&#3%!513' $&'$HB! (L2H&/ (%! 1'1!

>06$#!1, VAISHES, M-0%6$$H#1061%$, +,106>% 1 <Vo&HI 2241+ 1HG GHE&IHEA(IRAISH#(( 12
SI(,HBRY&N-HB! (#-, 31+, 1%3H#1&" 1!

!

K'TM%>#(, &H(%&'1+,1(,2%>%!1$'1+1'+8963#18'13%++,3'| G,A VeBI L Z/#+ 812, 1+,

- 3#1+,1%! $11,%8&" SN (-/&&' (#M, 1IDYo+#1%$S$ 1 +1'+& %6 3H 1 SR AU G 1+ 241

Bl- +1+,&, > - 1# N #(I G L8HEE, Yo (#) ZIHSS' | +'+&Y63H1& 11111 -#8H(3,1%&'1 29%(,2
o+, 06$H: LG (<'1+ $SH#2, 896 1 &#13%++ 31U EHLEHI+$SS, + SHRIBHL RS
3%++,3'1 2%(,2' G'(1,&"1 -%$! (-/&&'(#N 22#! s G/1<, 1#! -#$$%! -, 3#1+,'1#! -#$$%!
|%+&, 22% 1 -#$S%! &H 1+, 1 #8531 BHN

|

" @ng

I s»@aBZ I @aB=ISt cp@,iog#l -
tco@

I
FHIES,|,+'$%&'(,19%61+2'((,3#1&'11'11+'1'1%33#++ 1+ G'(<, -, |&(%<, THN 2H>#+,
>H#(,G,2%(#127#18/88&,|E$,1+G'(<, |+ $SH 2\ RIARI MBI1- 12'3 (#++, 141!
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N'L! > #1#! +1#2,G,2%&" 1#++/1! 2'#GG,2 #1&#! -, +,2/(#<<%! -%! %-'&&%(#! I#(!
-, 31+, 1%3#1& -\ Z[#+&, - +1'+,&,> 1 #-1S1 /11 %o +I#&& IHE % &, >N, 11 Z/% B (,+/$
31" (8I61&H Yo>H(#1/1%! 29%61%2,8 VS&H(, () 1#S! G ( L&HEE, Yo (H #>#1 &HBBRE, (1 (,+]
ZI#3$3$"- N I(E#&&":!
F#(! I'++,D,$,) #5#1&,! +,+3,2,1 3%EE,'(,! -, ZI#$$' -,! I(EH&&N |,/ &&H& CHo(!
%GG,-%03H1& 1%SSSHI&(%!12'(+%6IX3H& 11%+&, 2296IG /' (#+ 2H I BAR S I6 Y N
SID#1#1&#1#(12'1&"- /11 2'#GG, 2 #1&#!- 1+, 2/ (#<<%'%EE,/1& > { BHB&! -L&3H:!!
!
11/19%!1+&(/8&&J (%!, +'$%&Y61%$$%! DYo+#1s!, 31'(&%1&H1 296, (IR B6A YL T+ 8.,
- &> 12, &H(, G 1-3HL &YSHIZ 21+, 1>+ IH& QIBHIRTFYRIZHL & ('
- 13%++901-HSSSH-,G,2,12'((,+1'1-%61%$I2#1 & ('1- |, E,-H#<<%!-#$!+ +&H#3%!- |, +'$%3H1&"!
NHS$S/&,$,<<' -HES,! +$%& (! %! +2'((,3#1&" ,$! 2#1& ("1 -,! (,E,#<HRUBUBL+
+$%3#L& #1 P! 2#1&("! -,! 3%++%! -#$P%! +&(/&&/ (%! +'1'! +#3|(HYBBIHRLBHME 2
2'12,-#1&,! I#(27]! $%! G'(<%! -,! (,2?,%3"! #$%+&,2%! s! I(1'(<,'1%$#1 h$! I#
HESSH-,G,2, 1 LWEE, (#1s!,$! #+'1 g1 #1 1 VI E(%1-#! S!$%! G'(<%! -,! (,2PA4S! 125!
'(,<<"1&%$#HIC

Se-T #-8X$!
!
F#(&%1& NS/ 11+,+&#3%!%/&'2#1 & (Y01 &#!3%! >%$#! +'$' +#! BE R 2 (,&/ B Y6+
#+H+#(#I'S' EHLH  IM'3#-H#&& | (#2#-# 1 &#3H#HL &AM BI12'HGG, 2, # 1 &HH PO RIC &'!
o &S L0 B 1 224 E (%>%619%6$!-, 1+'1 (%611, VI (#2, + VSSHERS 1#+12 741
E(%>%!SIZ/#$$13%++,3M%$S (%!, $I12'4GG, 2, #18#!-, 1%68.& (, 83 P HBHYBHIS]
+206(,2', $I2'HGG, 2, #1&H!- 1%&&(, &' 1+%6(13%++,3":11
111961 +&(/&&I(VMN S 1+ 2241+ 1 4+206(, 224 ( 1+, 1+ LE'S, |- +1'+,&, > 11 B
39! S%(#(! 1! D%-+# %$$%! I'+,<, 1H#AN +06(" 3%EE, (# 2#18&(%$3H1&H #! 3,1'(#
$%E&H#(%S3I#L&H: IK/LZIH#MNIH (" &E&H1H(HY1I2'HGG, 2 #1&#-,1%&&(,& "3 EH# LW, 1&('-/2
-#3$#123%++,1- 1 +'$%&'(,N2,'sM+% (%11 &/ & &, -# S SV HEHMBS/L ; BAIA+%0! 2 2#!
2%3D,%! s! $%! -, 3#1+,"1#! -#3$5%! 1%+&,22%M 2,'sM, $! 29492+ BTPoGH R 24! 1/u!
+11'(&Yo(#:1!
*8&12,uls!, 31" (&Y LEH I#(27| I (3H&&H -, 1+ G (1&8Yo(#1$%! (I (BEHNBH! - 1%/&'a
2#1&(%3#1&"-#$$%!3%++%!2'11$%!(,E,-#<<%:!!
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03,1, +'$%8&'(,1%!+2'((,3#1&1%!+/1#(G, 2,#12/(>%!+'1'1%D, &/ % $3# Vo EZ &S
$%!1'(3%!#/(1#%!\N;!AN!9=94U)455H-14'-&-2-(0%&-!-!$-B2((
o$H#-'2/3#1&N-#G,1,&'1%12?2#12'3#!1'(3%!- (- &&"Ms!/1S,31' (&Y% 1 &HIE/,-%!-%!
+HE/, (#11#35%! | (E#&&Y%<, 1#1-#,1+,+&#3,!-, 1, +'$%3#1& 1#11#,12'1&('$S$, 1/, 1L, +I'+,&,
03,1 ,+'$%&'(,! %! +2'((,3#1& 2'+t! 2'3#I ES,! ,+'$%&'(,! #$%+&'3#(, 2, H+HH (!
+'&&'I'+&,1%!-/#1&#+&)!
¥l @A4"(&M&!<(
¥l =09&'+A(4+ .*9&-'%(9'%&+1(&"1&!?(
HEL, (- && 1 -#># #++#(#! +' EE#&&'1 %! 3%(2%&/ (%! MAN 1#(&%1 &N ,$! GUADD(,2% 1 &#! -#:
HH+#(H), LI+ - H#SIMPIXM#(&, G, 2%8&#!'GIM'+&%12P!'GIF#(G' (3% BRI 2 2#1 % & &#
I'++,D,$,&1- N (-/(#MN,11%22' (-'1 2 LI$#!- (#&&, >#I1#/ (1]
K'I'- 22| NS#H1E'1'1(,27 #+&,1-#,1&#+&!-12/%$,G, 2% X*PI# ! #+8HW &L, b, H 2 2#!
SHIE'T' G%&&,! 1(,3%! -#$$%! 1(-/<,'1#! -#ES,! ,+'$%&'(,! -#G,1,&,> j! Z/#48.,! &#+8&!
1#2#++9%0(,! 1#(1 >H#(,G,2%(#! 22#! S 1(-/&&'(#! (,#+2%! %! I(-/((#! ,$! -, +24 85!
+1#2,G,22#! I(E#&&I%S,! (,27, #+&#! -%$! I(E#&&,+&%:! ;$! GUDB(12041 884! -#>#!
“2/13#18%<, 14! 27#! %&&H+&,! $%! 2'((,+I'1-#1<%! -#$! 1(-'&&' %SSH! WIH#2,G,27#
|(E#&&/%S,MAHS!(,+IH#&& -H#SSHIN(#+2(,<,'1,11'(3%&, >H# N 22#1+'1")!!
¥l F(>#! #GGH&&/%E&H! 1#$$S%3D,&'! -#$! 3%18&#1,3#1&" -#$$%! Z/%$,G,2%<,' 1#! -
-+ &> N+ &HH, IXI(SH -1 21%$,G,2%! %, | +#1+,1-#$$%! 1'(3%! MIND=94U! #!
AN!966Ja9Y]!
¥l K AHEL12'4&(1&&, > I-#,)- +I'+,&,> 11#1$% (#$%<,'1#!- 12%$2'$'l- |- #&&WES, !
¥l L%1/%$#!-,,1+8&%$$%<, 1#1%II'EE, 1#!,+'$%&'( ]!
¥l L%1/%$#!-|/+'1#13%1/8#1<, 1#1%II'EE, 11!, +'$%&'(,:!
QH#ISHIE'L'(,+1#&&Y&H&I&&H#I$H!,1-,2%<,'1, I (EH#&EI%S, #11' (A& GHILS!I
I(-/((#'$%!1%(&, 896!, +'$%&'(,1#(1/1!-#8#(3,1%&'1 2% 1 & #(#:!!
F(,3%! -#$$%! 3#++%!  11'I#(%! -#,! - +I'+,&,> N S| 31'(&Y 1 &HHG RUREKISS,! - !
%22#88&%<,' 1#IXG%2&' (P!I(-/2&,'112'1&('$I&#+&+Y:1;12'1&('$S, |- | HI2IHRR ! 1 #!,
+'1'1'DDS$,E%&'(,! 1#(! &/ &&H SH#! & I'S'E #1-,1-,+1'+,&,> 1#1+'1'1-#3% IS UK AR08 (#!
-#,1.90>'(,!,$1Z/%$HMNI(,3%!-#$$%!3#++%!, 1'1#(%N S 8#1/&'1%)!
¥l 0-1%22#(&Y(#H1%!>#(,G, 2% (#1$%!-'2/3#18%<, 1#1-,1Z/%$,G, 2Y84THMN#1%!(,G,
SHIH>H18/%S,!G'(1,&/(#11'112'1G'(3,!
¥l 0-#GGHE&IY(#1$%!>#(,G,2%! E# 3#&(, 2%\ #!-#$$%! & '$$#(%1<%! -, 3#1+,' 1%$H;!
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¥l 0-1#GGHE&E/ Y (#IS#!(>H#!-,1%22#8& & %< ,"I# XCFM!&#+&+1%, ! +#1+,|ANI9=94UY!
HUI(SH! - Y22HEEY0<, TH#! -#>"1'| #+-+H(#] H+HE] & #1 2#(&,G, 2% EH (BB (1! $%
8968 -1 Y- HEIY&Y6! 2 3IHEHL <YM %&&(H<<Yo8&/ (%! #-1'(E% L, <<%t ABHS! (,+/$8%6&
|(>#) -H># Yo>H(H #>,-#1<%! 'EE#&&,>%! 21! /1% (#$%<,'1#! G'(1,8%! -%3$! G%DD(,2%18&
TSEHN B! -, (H&&!(#!-#,1$%>'(,| -HESH! +&(I&&I(H -H># #3H&EH(H! /1! (BIYR +2(,&
2'1&('$S1HSI(,+HRE - HSSH, 1-,2%<, 'L, I EH#&&I%S, 11 (3%&, >#:1!
FH(12/ NY%&&(Yo>H(+ ISHI(>H-, 1%622H88Y0<, L1+ -#>HI% 2248 IB(HIERED, %1
SHICI(HE Y, -H1&, 22HM2 11 1% 1248618 SSH(% 1 <Y NV SSHI (> HSHTFIEII A% L'
%! $(1 >'$&Y%! 2'1G'(3,! 2'1! $# +1#2,G,27#) I(EH&&I%S$,:! ;1G, 1#MN +# $#1 |(>H#! -,
%22#8&&%<,'1#1?%1 1"/ 11#+,&'11'+,&,>"M2SsI$S%/&'(,<<%<,'1#!%3$$%!'»%4!-#,!- +1'+,&,
F#(1Z/%18&") (,E/%(-%! $#! 1('>#! -, %622#&&%<,"1# $%! \N;! AN! 9=04U! - 2#19)l &#+8%
-, &> H AL I#(VEL, $'&&N [19%! 1H#(2#1&1%$H!  1GH(, (#) (,+I1H#&& VA BHSSY!
[(#+2(,>#!1$%!1'(3%&,>%!,&%$5,%1%NN*MA59@N X, $!45e!-#,1- +1'+,&,> 1#12'3/1Z/#M1'1)
3#H1L'-1Z/%&& (" 1 LN VI-#SIL/3# (- -+ +, &, >, -0 3H&&H(#!, 1! #(% Y !
!
2"2%$>*/50)1&0%$)8/=0%$'$(*/50)1&0$1)0410(0%
o -1 G'1-963#18%$#! | 31'(&Y61<%! |(#+#(>%(#! $%! G/1<,'1%%,8 | -HES1R LRUGEI (12,
2'3HIES, I'+HI#-%$,1,112%6+'1- 1G'(&, |&H((#3'&, 1 I#(1GY% (#12, U IS, HSYE3Z 1S $%!
3,ES, (#I&H21'S'E, %M, 11Z/%1&"1 , +/$&Yo!#++(#1/ 11 3H&'-1- | | (EH&&Y6< 1> &% $H
BoII(' &<, 1H#-#$S%!$ (1G/1<,'1%$,8 ;11
11 %/(22,%M $%! &#21'$'E, %! -#$$S,+'$%3#1&" +,+3,2' s! +&% &% P ($83%6 & %0!
UO22#$H(%&" %! #-,G,2,] # , 1G(Y%+&(I&&/(#! 1/'>,1 " (,+&(/1&&/(%&,! H(! ) |(&H<, " 1#
EH((H3'&,M , 111%(&,2'$%6(#M -'I' $! &H#((H3' &1 -1 2%#S, ! - | 3%EL,&/-'1 LT! J:@L#
QUUU:IO+AE/, &' Z#+& " #>#1& I+ 1"+ &Y &#! (#1% (Yo &#! - >H#H(+#!$, LH#HE/ - %1 #!/111/'>')
2= 2#1/GG, 2, %$#I#(1, 12#18, >% (HI#I(HE 'S (HIS#1%I1$,2%<, 1, | 21PY# L BAIS %!
GI1<,'1%$,8 1I'+&a&H((#3'&'|-HES, ' +1#-%$,M $!1(E(%33%!-,11%(&#19DEIa%! /D
1(,>%&1-#$IL, 1,+&H(1-#$$%!QUS/&HI 2961 (H>, +&'1$%!12'+&(/<, 1#-ABIIG(:1 21!
,+'$%3#1&"+,+3,2"!
O-'EE, N, $I1/3#('1-, 1+ &(I&&/(HI12'+&(/, &#12' 11 +1'+ &>, I- | +'$U63#1&'12431%(,!
%!34:!In/#+&,1(%l,-,1+> $/11,1+/$$S,+'$%3#1&'1+,+3,2'1?%1 1" (#+" 1 it 26%# ! $%!
+&#+/(%! -,! /1! 2'-2#! - | I(E#&&%0<,'1#! IGG,2,%%$#! 1%<,'1%$#N [#%$H#1 Yoll$,2
#3$$S,+'$%3#1&'+,+3,2'1+/ES$, 1#-,G,2,:!!
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90! #1(22,%MN +1(%8&&I&E 1#(! Z/%1&" (,E/%(-%! |} E(%1-,! "+I#-%S$N S| G'(&H#3H1&H!

3IHE1%&%! 1#$$%! 3#&'-'$'E, %! -#$$S, +'$%3#1&'| %$$%6! DYo-+HM-H DI St

+&(/&&I(H +%61,8%(H#! +,%1' G/1<,'1%S$,! #! 274! Z/#+&H I'++%1'| #++#($1%122#) -]

E(%1-#1#>#181+,+3,2" !

11 %/(22,%" %! 1%(&, (#! -%$! 45557 $%! 3%6120%61<%! -1 /1! 2'-,2#1 IGG,2,%$#! I#(! $%!

|(E#&&Y0<, 1#! -#$$S, +'$%3H1& +,+3,2'1 2%! '(&%&' ES,! , IEHEL#(,! I(DhH+,'1,+&,

1&,$,<<%(#!12"-,2,1+&%&/1,&#1+,) XOQMAIJa=~ 455=I#16mY 1#-14/('1#,) XAM@!149mY ! #(! $9

|(EH&&Y0<, 1#! -HSS[,+'SY3HL& 1 +,+3,2' 1 -HES, 1#-,G,2,:1:1- SH(+,| W ID2, bH#(+#!

(241 - | ZI#+&,12'-,2,12%1 1" 1'(8&%6&"1 %-1%I1$,2%<,'1,11'11/1,G'(3,:101 224! $#!

|(SHIHCGHEEIY&H +],1- +'+,&,>,1 2% 11| +HE/ &' ZI#+&,12'- 2 N 2%/ + U 1SED/E,

(>%!,12'31%8&,D,$,12' 11, 19%(%3#&(, -, | (E#&& /&, $,<<%&, !

ML $S96/3H1& -#$! 1/34#(1-,1%611$,2%6<,'1,1 -, +'$I63H1& +,+3,2'1  11%/(22,96M 1#$

455@! s! +8%&%! [/DD$,2%&8%! [#(1 $%! 1(,3%! >'$&%! /1%! $, LHE-EV]-Y@H1-&, & '$%&

|(E#&&Y0<, 1#! -#SS[, +'$%3#1&1+,+3, 2 [#(IES, | #-,G, 2,~:1 [ QLABSHRH4 3, 2!

"+ IL,& E%&, 11 %1-! ASH(EHL2P! F(#I%(H#-1#++! F(#2&YM 2% %-' 8 &IGEILY [#+&%! $,

E/,-%! 1#$$#! %I1$,2%<,'1,! 1#(! $%! |(E#&&%<, 1# -#$$[,+'$%HLL HHRE, |

1> 1(,+&(18&/ (%8, !

!

N#+&,(D$H#3,1+/$1G/1<, 1%3HLE '+ &a&H((#3' &' -HES, I'+1#-%$,1 2%1 1" |'(BI%6&.!

L, 1,+&H#('1-H#$$%! QU0$/&H &/ (2'1%!#3% 1% (# 1#$I 45961/ 11 (HE'$Y03H1 & 1B 2B+ #

&#21, 228 1#(1 31" (H1 22H1 ES, 1 #-,G, 2, '+1H-%$ #(, M +,&/%8&.,| 1#$$8 22491 #1 41

2L LIL/3H('1- ' +&, ISHEE I, (#1961955N -#>' '+ +#(#12'+&(/, &, 12' 1!+ $ B

06$$%6!DYo+#:1!

1 2(,&H(,! -, I(E#&&Y0<, 1#! - | DY+#! #1 ES,'D,#8&,>,! | (#+&BSHILME Gt 224! - |

I(E#&&Y0<, 1#! -#SS[,+'SY3H1& +,+3,2"N [(#1%(%&H# -%$! L,1,+&qY$HEH%!

'+ L (Yo +118,12' 3HI+HE#)!)

¥ Sl +&H3Y0 +& (/& (Yot -H>HIH++H(#]| (EHE LI 1+ S DUGIE N/ 11$, >H#S

+,+3,2'1%++'2,%8&'1%!/1%! 1('D%D,$,& 1-, | +/I1#(%3#1&8"1-#$! 95!, 11 =51%11, !
+,+8#H3%! +&(I&&/(%SH! %! -,| +&&'N -H#SP' +&(%&] -, ,+'SUIHIGN -H#>H! H++#
I(E#8&Y6&T,113'-"1-061 (, 3% L (# #-++#1<, Yo SIHL &M HSYo+ 8, 2'M "H#,9b) S GY&SE,
2'31'(&%63#1 & IKSZSSI-#>#1tt++H(#1%++1&'11%(, 1961975 :$ 1+ + EHBIGBIE (/& &/ (%S
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LI HSS +&(%&1 -+ SYIHLE | -t H++H(#! | EHREW&' /&,$,<<%1-'1/1!
GY%&&'(#1Z!-,19/=19$!3%++,3"1!

YT &OBHLE  -HS +, +&HBY! - |+ SUBHLE | -H >+ + () -HE&H (3 (LI 1#
$,5H$P'!-,13'&'1+,+3,2'1%++'2,%&'1%!/1%! (' D%D,$,& |-, | +/#{GHHAE
11 =51 911,10 O$,! +'+8&Y63H#1&,! H#$! ++&#3%! -, +'$U3HLI&' #>'1"| #++#(#
06/3#18%68&, 1-#$19561X2'3#13,1,3'Y IH(1&H#LH(#I12'1& |- HES, IHGGHEE, & (+,'1%S$, !

¥ 15008, 1- -, >%! -#B$%! +&'(,%! %! - I+ (%! -HSS' 1 +&(%& -, +' S BHL& 1 -#
HHHEH), 1GH(,'(,1%$$'15°=5¢:]

¥ SIQWES, 1%$$%! DYo+#1&(Yo+3t++1%$$%!+>(Yo+ & (/&&/ (Yol -Be$IABe M (H, 1GH(, (#
HSIHH 1+ +3, 2 1-HS$%1+>(%+ & (/&8 (%1% $!$, >HES |-, 13 &1+ IR BRI Mok
95e!-,11('D%D,$,& -, 1+/I#(%3#1&'1,11=51%11,!

¥ [V0224#$H(%<, 1 '(,<<'1&%$H! 3#-%! %-1 'E1,! 1,%1" +1(%! $! $,>H$S$! -]
+SUOIHL& I -H>HIH+H(#] LGH(, (#1%!5 451 EIX%/3#1&%&%! %I 56! E!, 11/1%! (#2#1&
(> +, THI-HSSHI+1#2, G, 224Y ]

¥ OS$,HSHIH1&, 11" 1I+& (/&8I (%S, XYo-1+:1,31,%1&, -, I(,+2%$-% JE UG #18., $%
2'1-,<,'1%3#1&"™ ,31,%1&,! ,-(%/$,2,N ,31,%1&,! H#SH&&('3#22%1,2,YN 27#]
00&&(Y>H(+%1' $' +&(%&I - | +'$Y3H1&' | -#>"1' #++#(#! | EH&E&,! 11 31 -%!
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Seismic Design Categories.

DBE level Sps values Seismic Design Category (SDC, enhanced and normal)
Building Risk Building Risk
Category = 1 Category = 2, 3

Sps < 0.33 SDC = 4a SDC =4

033 < =Sps < =05 SDC = 3a SDC =3

0.50 < =8ps < 0.75 SDC = 2a SDC =2

Sps > = 0.5 SDC = 1a ShC =1
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Spettri DBE - MCE in accelerazione Sa,e [g] |
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|Spettri DBE - MCE in spostamento Sd,e [m]|
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0,40

0,30

0,20

0,10

0 0,5 1 1,5 2 25 3 35 4

| — MCE (2475 anni) —DBE[47Sanni)|

I"#$%KSN(gBID169:6%, . "% 7+-1:1"%"9%*2 6 DB TBBBH<-9:6PY6%
TY3%-%)gJ$%

!

9012061962, 8 1 -#,1- +1'+,&,>,1-, | +'$Y%3IHLE&N -%,1-%&, | G'(1, 84 FBEIBRAM! - |

FOo-">00N(, +/$8 Yol #++H(HUNIESA33:!

KILZHN [#(11(,3%! 2'+%! +,! S| #+#E/, &' /1) |(#-, 341+, 1%3#18&') -#$! +,+&#3%! -,

HSU3HL& N2 L+, -H(Yo1-'1+,%!I$ 1+ I#&&('1%SIKVAI+ %1$' +I#E&& (1% $SSLMA: !

SI("2H-,3H181/8,$,<<%&'IS!-,1&, ' &H(%6&,>"M 1% (&H1-'12'11,11%(LWIALLS, I-H#S!

++8&H3%! -, +$Y3HL& N SSH( M (WEE, 'l -, 1 2/(>%8&1 (%! 1%(,1 %! = 3HE&(,| HE2HHB G 2, #

%6&&(,&"11%(,1%!8:4e:!

1I(H%B& MY$S 1+&HIS!H+,12' 1+, -#(%!/11%8&(, &' 1/$S 11+ RUb+ BYABHL &, |

HY%SH]! -%! ZIH+&N #18&(%1-1 1#,! (#$%E&,>,! +HIH&E&(,! 1! +I'+&Y%3H1& +1 | E#&S&

HE&H(3,1%)!,$!1(,3'15%$' (#!-, | +1'+&VIHLE" INMH+E&'I>%S' (#]-, | +1'+ &V 3H L&, ML #!

+3'(<%8&1%&&(Y%>H#(+', $12'HG QR 2ALRHHL-#1%!+/%1>' $8Y6!-%$$'1+3' (<UBHL&'!

(,29%>%1-'1 $'1 +1'+&%3H#18&'| HGGHEE,>": K'I' %o>#(! -HE&H(3,1%&"! &Y$HI +48&Y63H1&

2%6$2'$%!1%122#1$%!(,E,-#<<%HGGH#&&,>%:!

|
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) ne M Ng '
0- o 3v % ' W########%R—####@###LT -T ’\4— 8 o !

!
K%$$'! +1'+&9%3#1&" %lI#1%! '&&HL/&' +,! 2%$2'$%! ,$! 1/'>' 1#(,-'1 -, ,+'$%3#1&
2'1+ -#(%1-1Z/#+&%!>' SIS &E(, & HCCHEE, > |-#$!+ +&HIVBRSIHVESHHD P!
GH(, (%I ZIH$S, -HUSHN 20632 $%& 12" 11968 &(, & 11/$$": 1!

& -=A3 X@;}”””
#

|

KObIZ/#+& 111> I#(, - A+ I #1& (%), 111> 1%6$$S, 1 &#(1'-#$$ 1+ IH&& (', LH+'+&%3#1 &1
CVICEHER! #1 +,1 -#8H#(3,1%! /1! 11> +I'+&%3H#1&M | $! ZI%SH#! SH((! 1/>%3H#1&H!
+3'(<%&'! -%$! 2'HGG, 2, HLRAMM+E&' 1/'>' +'+&Y63H1& -#&H(3,1#( /1 1/>"]

(-1 -, +'S%3H1& #] &I&E'! B! I('2#-, 3H1& -#+2(,&&" >#((! (,|#&/&") 11 3]
(%8>G, 119%61Z/%1-11"11+,196((,>%!%! 2 1 SH(E#L<%M2,'SNG, 1'19%1Z/%1-18,(%!$S/$&., 3'!
+&HIHIS 1+ &H11, 33#- % &Y 3H1&HI(,3%!1'112Ss!- GGH(H1<%:!

!

oS 1('2#-, 3H1&'1+1(%!-#+2(,&&N > #1#1(,I'(&Y6& | 1HSSH#] &Y DEKIHHHEEDHE. |
HGGHE&IY%E& 1'11+'$12'11 1196(%3#&(,1 1'3,1%S, | -#$! +,+&#3%! - |, 3HAABE2BH!
2'1111%(%3#&(,!, 1S TH(ID'/1-1#, 1/1I#(1D'/1-:!

I+ &O63H1 & -, | L& (H++HN+ %61 1#(), SIKVAI2 24 [#(ISSLMAN S| ZAHHENG 1|
19%6(%3#&(,13,1,3,M2,'sM2'1 SIS TH(IDY/1-M, 11Z/%1& M2 1+, -#(%1-"1/11%&&(, &', V!
D%++"sl-, 1#1&,& 13%EE, '(#:!

|

|
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I"#$%&($)*+,$

- *)+01$$ 2$345 p  -+6$3€ 7$4)8$345¢ | " 7.9b )
" # S %&%T  S&(SH!"  $&$H " $&(SH" ()&
(" ' %& )&M("T  B&IVHH" $&)" $&I'VeHY B&SHS*  #HHHHE) Y&
)" O O%& (&HS'  $&NN)"  $8&% $8YH)HH SE&SHIH +8,1+$8*("
%" ' O%& 1&,"  B&IBI(" $&% BRI $&SUH( +HHSSHE)"
# ' %& 1&$#"  $8S$,*" $&% $&YHHH)* $&SYH +*+H(&S$™
# 0 %& 1&,%"  $8S$,)"  $&% &)Y $&SYett +")&H("
+" %8 1&™ $83,, (" $8&% BRHH(+ &SV + F+&II"
B & 18" $&S$,("  $&% $&%HH(+( <&EF + v+l

I"#$%&' (B)**+,$>"$

- *)+01$$ 2$345 p  -+6$3€ 7$4)8$345¢ | " 7.9b )
" #O$ %&%WT  S&(GH"  $&$E g $&(S#" ((&("
(" B8y &IH(T  S&I%HH" $8&Y% SE&YH(," &S HUoH+&(*"
) #O*8Y (&) $&N)"  $&% $&Y)HH" $&$%'+ +Uo(HY%'&("
%" &Y 1&,%*  S&ISIT  $8&% $&Y)(%(" $&S%)" 'S, HH&!"
# By 1&%)"  $&S$,*" $&% $&%)($,*" $&$SW)] (1+H#&*,"
o # &Y I&HS"  $&S$,)"  $&%  $&%)*" $&$%(, '(%$+E&S("
4 # 8y 1&%+  $&$, (" $&% $&YW).!"  $&$W(" '(%'%!&,)"
#ORY 1% $8$,(" $&% $&%),!" [<i&=2 '(%'%!&.)"

I"#3%&'($)**+,$@"$

-*)/+01$$ 2$345 p  -+6$3€ 7$4)8$345¢ | " 7.ob )
" # O %&%WT  S&(SH"  $&$E g $&(S#" ((&C"
(" (& )&IH(T S&I%HH" $&)I" SEH(HHHH SE&BHT H()$++EHYY
)" #O&" (&) &N $&)# $&Y,+B+ SE&SHH) *+$)((&"
%" #(&" (&$%"  B&ISI(" B&)+ $&WL(T  $8&$%,9 +))")&,!"
# (& 1&H#F $&S$,F $&)+ $&YFHY)" $&SU'H +UoH($$&*)
o # (& 1&%("  $&S$,)"  $&)+ $&%™%," $&$W) +Yo+)*H&!™
+" #(&" 1&%S  $&$, (" &)+ $&N*%S $&$W) +%'S &+H"
BO(&"1&)"  $&3$,("  $&)+ $8%*%$] <:&?A] +%0'$ &+#" |

F>$%KP&(G162-,"<-9:6%":-1*:";6%+-1%".%+1-*<PBY.%7"7:-<*%,"%"76.*<-9:6%
1-*",6%*.%TYJI%
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"#3%8&'()$*++,-$

J+0*0,12$ 3$456 p ., 7$47 8$5*9$456¢ | " 8/::% 1%
" #0$" %&%T  $&WS%" $&SH " $8%$%  (1(((&!™
" # O %& )&M)+ $&)H+"  $&H S&#,1" $&IM" (+#%((&!"
)" # %& )&SW &L $&(" S&HHW H S&IH)H" ))IS!&+!"
%" # 0 %& (&% &M $&(™" $&HY, P $&I%))" )%VbH+&™
# # O %& (&H"  S&HH P&(+ S&HUHH( $&I%SE )W, ()&H"
#O%& &)+ $&H%Y" $&(+ $&HU)+" $&I)'U" )H!' &S
# O %& (&(" S&(HW)" $&(+ P&HW)+)" $&I))"  )H+,(&+)"
#O%& (&' $&MHW!" $&(H+ $&H%))% $&N)'("  )H(,'&+%"
+ # 0 %& (&#H"  S&H)H"  $&(+ $&HW))% &)1 )H()H&)"
1$" #' %& (&'#" $&H)+"  B&(+ $&#%),)%| <=>?@| )#()'#&)"

"#$%8&'()$*++,-$ABS

J+0*0,12$ 3$456 p ., 7$47 8$5*9$456¢ | " 8/:% 1%
" # S %&%T  $&WSWN" $&$E I $&USY  (H$(M)&,"
(" QYK &) $&))" $&H%YH S&IHH(" Y(B(38$%
) *&Y (&#)"  $&OS("  $&)." $&%',#" $&I()"  #)'N'&*%"
%" &Y (& $&(N%"  $&)" FRWN'B)(+" $&ISWH" #S(H(&I("
# Y (&SB! P&(SH" &)+ B8, (" P&SHU #+U0)*%&'!

Y (&1 $&($)," &)t $8%.,,(%" $&B+, (" HH+&("

&Y (&FH' $&(E)* $&)+ $&%,,!+#" $&S+H,(" *$!)I&!I1%"

*QY (&% S&(BMH"  $&)+ $&%,,1#% $&S+,!" *$P)+*&)H"

*&Y (&% $&(SH"  $&)+ $&%,,!#%| <:<C(;| *$P)++&)H"
I"#$%8&'()$*++,-$DB$

#
#
#
#
BrRY (&I S&(SU( B&)+ &Y, Yo% DEBHH H+HHUHEY)"
o
#
#
#

/+0*0,12% 3$456 p . 7$47 8$5*0$456¢ | " 8/:$ 19
" #O$ %&%H &S $&SH I $&I6$% "I(&I("
¢ BO(&M )& $R)%H(" S&IM BEMH(L"  S&((H(" ((HIHEH"
)" #O(&" )&% SR &S B&N)H(" $&(S0" (A&
%" B8 )&%%  $&)IP)" $&(S BE&HSUH $&I+IT  ()+$,%&!"
#" HO(&" )&%(+ &S B&(S B&N))I(" $&I+%) (%$%,+E&)+
#O(&" )&%+ BT S&($ B&N) A S&IHH(" (%$$(1&,"
" # (& )&%W(( $&)SH $&(S $&M%$)'[ <=>C)f (+1%&!" |,

F>$%KS@(%G162-,"<-9:6%":-1%:":6%+-1%" . %63, KEVE6%7"7:-<*%, "%"76.*<-9:6%
1-.*":6%*..1)gJ%

|

1121 2$/+, THN %I +HEIHL1&H | (#-, 3#1+, 1%3#18&'1+,1S!-#8H#(3,1%8&1$' 1+ L 8&Y 3#
3%++,3'1 +,9%! [#(! ,$! KVA! +,9%! [#(! $SLMA:! O$,! +I'+&%3#18&,! REHLALS!(,!
1'3,1%$,1+% (%1111, 12' 1G('1&%&, 12'11,1(,+/$&%6&, |-#$$#1%1%$, +,!-, $9HBRRAI 11!
22HI>H((Y 11 HGGHEE/Yo &M+ 224++ >%3H1&HN, 113-'1-%1>H#(,G, 2% (1H#I$UB12'((,+1'1-#1<%
!

ISHHNS 1+ +&3HL & &&H /&1 2'11 1>%$' (!, LIS TH(ID'/1-N1#$12%+'1-#$$SLMANS!
1&, S 1#(1 I'&#(1 2'LGH(3%(H! $%! 2 (H&&Y6! 2961%2,& | -#,! - +I'"*SRHSHLE,H K% $!
|(#-,3#1+, ' 1%3#1& NS 1 +'+&963#1&'1 3%-++,3'1%S$SSLMA! (, +/$8%! 1% (, 1 %85 9UB! 34
I#(2,u!S12'(H&&1$S/&,$,<<'1- /11- +1'+,&,>12'112061962, & | #E4 B3 !

|
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?"2$A*6'44*$7'5<41B1=0)*$06$#$364$=*($0=="4'/*BRIBRLB1=1041$$
F#(1 %1%$,<<%(#! ,$! 2'31'(&%3H#1&' 274! 2%! %>/&'| $S'+#-%$#! -,| 01BN %ES,! #
+,43,2,1 2281 + | H' 1L +++HE], &, 1#$! &H#((,&'(,") &/(2') 1#SSS%11' 4546! #! >B(,G,2%(#!
2'(H&&' GI1<, 1%3H L& -HS$! +/' +,+&#3%! -, +'$U3H1&'N 11> %! +# 3P/ T12DR.,
2(H%& N 113-#$$'1%-/1IE(%-'1- 1S, DH#(& :In/H+8%1%1 %S, +, 1S H/UBRBIIERIHER (+'
SI+'G&T%(#!-,12%$2'$' | QOF4555!XMQ, 10! M'31/&#(+1%1-1 Q&(/2&/(#+!,12: YN %$$S, 1&# (1
HBIZI%SHISI++, D, $HIZ-HES% (#ISS, +'$%0& (H1%-1%& & (, &' 1% &R, (IS BH LM
!
NH#S$12'- 241 1206$2'$'1/&,$, <<%&'|$#!I('1(,#& 1Yo 1#$%+&, 2 P#! (| BHIBAA% 1 &H!
HEHIHLE,11'11$, 1HY%(,1%!/1'1%!-/#11'- M2?,%3%&,KSN'LL., 1#%(!.,1_SS &HID#>,
KSN..;NJSSM#I'++ 1 1#++(#1-#G, 1,&, | 1#, 1+#,1E(%-, |- 1$, D#(& !
NI#+&, HSHIHL&, 1+ 112+t +/- > +)!

¥ 1#%(!

¥ L/$&,$,1#%(IAS$%+&, 2!

¥ L/$&,$,1#%(IF$%+&,2!

¥l K%3I#(10!Arl'1#1&,%$!!

¥ K%3I#(1o!V,$, 1#%(!

¥l K%3I#(10!C(,2&,'1!QI(,1E!

¥l 0%l!

¥l R" |

¥l F$%+&,2IXgHLY!

¥l "/DD#(;+'$%&! (!

¥l C(,2&,'11+$%&!(!

¥R ISHIF#L-/$/30+$%8& (!

¥l R,E?!K%3I,1E!"/DD#(!;+'$%& (!
!
BIB-HSS' (HY0$, <<%&'ISI2'+&, &/, &'I+#3I$, 24 3# 1 &H1-%6! 111 - |/ AIAEIHN Yo+ +H#E1%&%!
$%!(I(H#& -#SIN'LL, 1#%(1., 1M, 111%(&, 2'$%(#!-#$IKSC(,2&, 11 +'$%&(SS:!!
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I"HSYKS=()B, -..6%7-<+."D"2%:6%* %'Yott, %
!
B C(,2&,' 1! F#L-/$/3! :+'$%&' (1 S! /1!, +'$%& (#! D,%++,%$#! %o-! %&Z(| LI Z2HH %2
IC1(H#&1-, 106&&(, & IH(ISHI-H1-#G'(3%<, 1, %618 ES, HISH!-[#1-#G' (W< #1E' L
2'11$S,I'&#+,!-,1+3,&&%3#1&' +/1/1%! +/I#(G, 2, #: ! n/#+&'| #$# 3HLEN WA 2 ?#! $%!
G/1<,'1#! -1 OOF! Yo++,%$#M 2,'SA S|, 12961%2#! -, | (#+,+&H(#! Y(PAG (1 3Y8 S!
(#+,+&H#LE&H%!3'IHL& | 1#SSH!-/#]-, (#<,'1,:!!
!
BI3-H#EP' -, 12688 (,&'1&,$,<<%&'-%$!I (‘E(%33%!-,12%6$2'$ IS IPBHISIBHL &
+&H(HE&, 2'I(I'+& -%IgHLIXQUIB Y MN#IF Y% (Mg 1I#-101EIXOU@BY :\11>%$! (#1-#$!(%EE, !
196(,1 %! <#('!,1-,2%! /19! +/I#(G,2,#! - 1+2'((,3#1&"1,%1%! # $SY<ESH! (, +EB& %!
HAH+H(#H! 1/$S%N SHL&H#HN +H#! $%! +/1#(G,2,#! -, +2'((,3#1&"! (,+/ERIRIH+HAH B!
- '+ &, > NS (HIV%IEY(Y1&, (#/1'1+$,&&Y63H1 & H1/112'31' (&Y 3H LN+ &B(H& , 2
~%0$$SY&&(,&' N %! $%! G/1<, 1#1- 1, 2#1&(WEE, N'>>#('12%! $%! 2%61% 286!, (,&'(1%(#! 1
I'+,<,"1#1,1,<,%$#!-'I'1$S %<, 1#1+,+3,2%:!!
!
F#(&%1& MI#(|(#%$, <<% (#!,$!13-#$$'1+,IS1-#G, 1,&'1/11KkS+', 1 &SSRIBIWYGEHHE 1% 890!
$%!3%++%!-#$$S, L&H('1#-,G,2,"M 1%(,1%! J644U! &' 1 1#$$% &4 58! RIGLZMHABED %
E(%>%!+/1- 1#++"M1%(,1%!J55555! NI Is1+8%&, 1&(-'&&'),$INN.;NJ'B>#("Ns
+8%8%6!%++H#E1%8&%6!$%! 1 (1(,#& I-,'kSC(,2&, 1IF#1-/$/3SS:!1
!
QHE/H1-'1, $I#(2'(+) KH#G, 1#101Q#2&, LIF('1#(&,#+10!.,1_7Q/II'(&!I('1#8)0'0--!
M'IPIHGIF(I#(&P!s!I'++,D,$#!-#G, 1, (#!,$IkSC(,2&,'1!;+'$%&'(SS:!
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P-Delta Parameters

Link/Support Type Friction Isolator © Shear Couple
Property Name ISOLATORE Set Default Name () Equal End Moments
Property Notes Modify/Show... () Advanced Modify/Show
Total Mass and Weight
Mass 0, Rotational Inertia 1 o,
Weight Rotational Inertia 2 0,
Rotational Inertia 3 0,
Factors For Line, Area and Solid Springs
Property is Defined for This Length In a Line Spring %
Property is Defined for This Area In Area and Sciid Springs 't
Directional Properties
Direction Fixed NonLinear Properties Direction Fixed Nonlinear Properties
auwu O Modify/Show for U1 ax a
8 vz O (] Modify/Show for U2, 8 R ]
e uv O -] Modify/Show for U3. [ K -]
Fac All Clear All

Stiffness Options
Stiffness Used for Linear and Modal Load Cases

Stiffness Used for Stiffness-proportional Viscous Damping

Effective Stiffness from Zero, Else Noniinear

Initial Stiffness (K0)

Stiffness-proportional Viscous Damping Coefficient Modification Factor 1,

| OK ‘ Cancel |

I"#$9%K$O(T-D"9"B"69-%,-.%6j111"2:"69% X 76 PG IATE6M
!
K'I' 0o>#(#! +24#$&'1 8! &1 -1 ., 1_7TQ/I'(&! -%! /&,$,<<%(#N +,| +'1'| -HCHHK
206(Vo&&H(,+&, 2P LHSSHI& (#1-, (#<,'1,M, 111%(&, 2'$%6(HN, 11-, (#<, TH\ONNAHNG: !
00! -, (#<, " 1#1\0! S! Z/#$$%! $'1E, &/-, 1 %$H#! Yo$SSSHSHIHLEM 2,'SMN Z/HIZKAHD B! -#-+
2'31'(&%3#1 & 1%++,%$H-#$$S, +$%& (HN SHL& (HISHI-1H#1-, (#<,'1, \AUEKBSH#!
(L, 2'$%(, 1 Z/, 1- NSHI - (#<,'1,1, 112/ | SSHSHIHL &1+, 1 +1'+ &HGEPGI, 1 /1!
HE&H(3,1%8&,11/&:1!
!
FA'EL HSH#3#1&.,1_7TQ/I'(&I1'1I$, 1HY% (# +,1I'++ 11 +1#2,G, 2% (# +H3 2HA&,!
-1 (E,-#<<%! #GGH#&&,>%! $,1#%#! 1'1! %22'11,%&,:! %! (,E,-#<<BAHIKEHES,>%
(%6l 1(H+#1&%! $%! (,E,-#<<%! #$%+8&,2%! &' &Y6$H! [#(! SSHIHIHIIHALITEEBH! $H!
%1%, +,1$, 1#%(, HISHI(1(#& 11'11$, 1#%(, HGGH&&, >#I>H#1E'1 LB @A&H! (!
%1%, +,:!!
QHIL'LI+ 1+1#2,G, 2% 1 I$HI(1(#8& 11118, 1#%(, 1#(1/ 111%(&, 2'$Yo (1! EX D& N 1#(!
ZIH$IE (%-"1-1$, DH(& 1 +,11&,$,<<%!$%! (, E,-#< <% #GGHE RS/ BRLTHIBEIWS, + 1+ %!
$,1#9(,122#11'11$, 1#%(,:!!
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d, 2#5H(+UN$%! (, E,-#< <% HGGHEE, >%! 1'11$, 1#Y(#!> # 18 BRSISHWRITHBH, 1 1'1!
$,1#9%(, N2 3HILHSI 2%+ 1+1#2,G, 2" 11

E‘] Link/Support Directional Properties x
identification
Property Name ISOLATORE
Direction I i I
Type Friction Isolator

NonLinear Yes

Properties Used For Linear Analysis Cases

Effective Stiffness 1,000E+08

Effective Damping 0.
Properties Used For Nonlinear Analysis Cases

Stiffness 1,000E+08

Damping Coefficient 0,

| oK Cancel

|

I"#$9%K$Q(T-D"9"B"69-%62+1%::-1"7:"23-%,"1- EROBIR ok
!
K%$$%! G,E/(%! (,1'(8&%68%! +'1(%" +,! 1'&%! 224! 1T#H$SY! - (#<, 13HISIG! FEAHHE Y6
(,E,-#<<%! +/GG,2#1&H#3H18&H! #$H>%8&%! 3%! 1'11 &(I'N |11 3'-'1 %! 1'1! Yo>H(#!
#G'(3%<,'1,:1!
LAL&HMN LHSSH -1~ (H<, 1, NAHNG I+ 1'1+&%&, |, 1+#(, &, 18/& &, BIOAHEBH, +&#3%!
-+ $%3H1&MNZY, 1- M(YEE, MI%(, 1%61=I3#&(, N2 HG G, 2, #1&H!- 1 /BEAERMIBEL, 1%
(E,-#<<#M+,9%1$, 1#Y%(,122#11'11$, 1#%(,:!
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E Link/Support Directional Properties X E Link/Support Directional Properties

Identification Identification
Property Name ISOLATORE Property Name ISOLATORE
Direction | [ | Direction | [ |
Type Friction Isolator Type Friction Isclator
NonLinear Yes NonLinear Yes
Properties Used For Linear Analysis Cases Properties Used For Linear Analysis Cases
Effective Stiffness NS, Effective Stiffness 523153,
Effective Damping 0, Effective Damping 0.
Shear Deformation Location Shear Deformation Location
Distance from End-J 0, Distance from End-J 0,
Properties Used For Nonlinear Analysis Cases Properties Used For Nonlinear Analysis Cases
Stiffness 29352120, Stiffness 25352120,
Friction Coefficient, Slow 0,042 — Friction Coefficient, Slow 0.042
Friction Coefficient, Fast 0042 Friction Coefficient, Fast 042
Rate Parameter L Rate Parameter L —
Net Pendulum Radius 5 Net Pendulum Radius 5
ok | Cancel [ ok ‘_ Cancel

| |

I"H$%K$S(T-D"9"B"69-%2*1%::-1"7:"23-%, " 1- BIGO@REHEZR PY6<I%
!
F#(1$%!-#&H#(3,1%<, 1#-#$$%! (,E,-#<<%! 1#$! 206+'1$, 14080 SHBRS2ABHI T
$%! +'33%! -#$S#! (E,-#<<#! - &/&&,! ES$,! +'$%&'(,! 274! 2'+& BI.HAT'L 1$
+'$63H#1&"! 111 19%(&,2'S%(#N B! +,+8&H#H3%! S! 2'+&,8&/,&"1 -%! & & SHRE! #!
'E1/1%!S12%(%8&H(, <<%&%6!-%!/11>%$' (#1-,1(, E,-#< <N 2241 SHEMBZIHBH (8%68%
11 AYOVQ:! F#(1 21,M 3'$8,1$,2%1-1 $! >0%$'(#! -#$$%! (\E,-#<<9%! 1#(! ,$!-HB#("!
&> #3301 ISHIR(HI&, 'S E, #1+,1S1(,2%>%8%6! DY 104 BB SN 2 241 S |
+89%8%!I', |, 1+#(,8%!, 1'kSAGGH#2&,>#1Q&, GG 1#++SS:!
!
901 (,E,-#<<%! 224151 +8%68%! , 1&(-' &&%! 1#$! 20%6+'11'11$, 1 #%6HHRIBBEHI 2! $!
I(-'&&N&(%1$'1+G' (<'1%0++ % #1300+ +s BB HG G, 2, #1&H!- 106 QRY, &
|

ra 3X-yz{{y; 3 ;H;P=-=zbqg=J=;#6r(? !
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O>#1-'1, 1+#(,&') &/&&,! ! 1%(Yo3HE(,! -#$! +,+&H#3%! - | +'$%3H#1&' 1HSW('E[%3
206$2'$N +'1' +&%&,! E#1#(%&,! +HE&&H %22#$H#('E(%33,! B(BTIRAEHD $lH#&
1&,%,<<%1-', $1+'G&T%(#Q;LnJAWO"IXQ;L/$%&, 1 GH%(&?n/%]AIE(/1-13'&,'1+Y: !l
SI(E(%33%!12%$2'$%!96/8'3%&, 2% IHLEHIS H IH&&('1-, I, +1'+ &Y B (HEHERIR.
SHIN'(3H#21, 228 IH(I$HIM +&(/<,'1,IXK:L:19829a455@ Y I+, % 1+#2'1-1$#1, 1-,2%<,'1,]
HESSH(-, 1%1<%!-H#SIF (H#+,-H#1&H-HSIM' L+, ES, 1-#,13,1,+&(, 1 1W!64I8! XHFML!64J8Y:!
!

N/, 1- NY%>H#1-1%!- +'+ <, THIES, | +I#&&(, - | | ( EH&E | -#$! 2'31$t++1'+ [ 4H(UHL!

H+O3HN (2, +%03H1 &I ES, I+ IH&&(, KVAIHILMAI2 LI#(, -, I-1(, & (1884 H6 3H L &H!

- 18J=19%11, 1#148J=1%11 N+, 1+ T E#1#(%&,|ES$, 1%2 24 $#( E(%33,],113"-'1-% 1 # G GH#&&I Yo (#!
1#$1QOFA5555!$#1%1%S$,+,1-,1%3,224#11'11$, 1#%(,:!!

!

Q1 (&L -, | +H#E/, &' VES,| +IH&&(, N, 11 %6224 $H(%<, 1, | #! , 11 +'+ BHAZHYE/M -%$!
HGETY I+, 11Ul 1'&Y6(#1 2 3 ZI#+&, 1+, 1+>(%I11'LE' 11 3'$&'| DHLH# %$$ 1 +H&& (!
ICEH#&&IKVA: T'S&HN SHLIE L' (,I'(&Y6&, 1 2'((,+]'1-#18&, |+ #&&H %2 2#SH('E (%33, 224!

+H11+&9%&,II', ), 1+#(,&, | 1#$I QOFI#(1HGGHE&/Y% (HI$#1&,3#1017,+&'(P:!!
!

SPETTRO DA NORMA DBE - SPETTRI SIMQUAKE

Sae [g]

——
5 ) 36 1 [s] 4
— SPETTRO 1 —— SPETTRO 2 SPETTRO 3
SPETTRO 4 — SPETTRO 5 —SPETTRO 6
— SPETTRO 7 e SPETTRO DBE (475 anni)

"#$%K$?(M+-::1"%"9%*22-.-1*B"69-%#-9- 1 7.6 259%6. %
MX)MWJI(5H%26<+*:">"."%269%.6%7+-::16%TYJ%
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Sde [m]

0,25

0,20

0,15

0,05

0,00

SPETTRO DA NORMA DBE - SPETTRI SIMQUAKE

0 1 2 3 TIs] 4
———SPETTRO 1 ——SPETTRO 2 SPETTRO 3
- SPETTRO 4 = SPETTRO 5 — SPETTRO 6
——SPETTRO 7 —— SPETTRO DBE (475 anni)

"#$%KS$" (M+-::1"%"9%7+67:*<-9:6%#-9-1*:" %626 P00% 76
MX)MWJI(5H%26<+*:">"."%269%.6%7+-::16%TYJ%

Accelerogramma n.1| |Acce|erogramma n.2|
.04 =06
] C
® 02 ®o4
0 : ; 02
5 10 15 20 25 30
0,2 s i 0
10 15 20 25 30
0,4 -0,2 R !
-0,6 0,4
Tis1 |l Tls]
|
Accelerogramma n.3 Accelerogramma n.4
— 06 —06
IC"} C]
® 0,4 @ 0,4
0,2 § i
0 i f ;
o2 il il b 20 25 30 0 i 1
3 10 15 20 25 30
-0,4 -0,2 1 t 1
0,6 -0,4
T |l Tls]
Accelerogramma n.5 Accelerogramma n.6
— 04 _0,6
] C]
T2 © 0,4
0 i : - 0,2
& ko) 15 20 25 30
-0,2 H— i 0 ;
10 15 20 25 30
-04 02 ARl
-0,6 0,4
T[s] | T[s]
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Accelerogramma n.7

T[s] |

IHSYKS &(F22-.-16H1*<<"Yo#-9-1*:"0b26<+*:">" BYTBIYA6Y%, "%
+16#-::6%TYI%

|

NI#+& (24, 3#1 & 1% 1#1%-#+2(, && 1#(1$ 1+ #&& ('], 1K VAIS !+ & Vi SH RS IoGREt ++'|

3-HH(IS I+ IH&& (- I(EH#&E', TILMA]!, 1G%E&& M-, I+#E/, &'1+,1(,I'(&% 1 HES& !, 1!

VO22#$H(%o<, THIH! 11+1'+8%3H#1&,1%(&,G,2,%$, 1#!,1(,+1#8&&, >, 1942 2#$#('E(%33, !
|

|SPETTRO DA NORMA MCE - SPETTRI SIMQUAKE |
2
=
o 1.8
©
w
16
14
12
1
0,8
0,6
0,4
0,2
0
0 0,4 0,8 1,2 16 2 24 2,8 3.2 36 T[s] 4
~——— SPETTRO 1 —SPETTRO 2 - -SPETTRO 3
SPETTRO 4 ——SPETTRO 5 ——SPETTRO 6
——SPETTRO 7 e SPETTRO MCE (2475 anni) |

"#$%K$' @(M+-::11"%"9%*22-.-1*B"69-%#-9- I8 4249%". %
MX)MWJI(5H%26<+*:">"."%269%.6%7+-::16%)gJ%
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SPETTRO DA NORMA MCE - SPETTRI SIMQUAKE
w 0,50
S 0,45
(%]
0,40
035
0,30
0,25
0,20
0,15
0,10
0,05
0,00
0 1 2 3 T[s] 4
——SPETTRO 1 -SPETTRO 2 SPETTRO 3
———SPETTRO 4 ~———SPETTRO 5 ——SPETTRO 6
——SPETTRO 7 === SPETTRO MCE (2475 anni) I
"#$%KS'K(M+-::1"%"9%7+67:*<-9:6%#-9-1*:"D6REBY%".% 76
MX)MWJI(5H%26<+*:">"."%269%.6%7+-::16%)gJ%
|Acce|erogramma n.1| |Acce|erogramma n.2|
w 1
c v
®o5 05
0 0
5 10 15! 20 25 30 0 5 10 15 20 25 30
-0,5 0,5
=1 -1
Tl TIs]
Accelerogramma n.3 Accelerogramma n.6
i ch
mo,s mo,s
0 0
3 10 15 20 25 30 0 3 10 15 20 25 30
-0,5 0,5
5 ] -1
T |l Ts]
Accelerogramma n.5 Accelerogramma n.4
E" 1 E" 1
© o
0,5 05
0 0
5 10 i ] 20 25 30 0 B 10 15 20 25 30
-0,5 -05
-1 -1
Tl |l TIs]
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Accelerogramma n.7

1
o
©

05

0

0 9 10 15 20 25 30
0,5
-1
Ts] |

PHSYOKS N (F22- .- I6H#1*<<"Yot-0-1%: "% 26<+:">" B%Z6A%A6%, "%
+16#-1:6%)gJ%

!

08$,19622#$#('E(%33,I(,I'(&%&, | (#2H#-H#1&H#3H1 &H#1+'1'1+8%6&, M HSHEE €633%)!

- 1206$2'$ N +,961 Z/#$$,12'31%8&,D,$,1 2' 11 1 +I#&& (I KVA! + VB EAZ SR 1 2' 1 $'!

+HH&&('ILMA:IF#(IGY%(#12,ul+,ISI+H#E/, &'l SI+HEH1&H #(2'(+)1!

|

B Time History Function Definition X
Function Name ACC1-DBE
Function File Values are:
File Name Browse. o Time and Function Values
cusersidelonedrive - universita poltecnica delle O Values at Equal Intervals of
marcheidesktopitirocinio

Format Type

File Loaded From © Free Format

clusers\dellonedrive - universita politecnica delle i‘ Fixed Format

marche\desktopitirocinio
Characters per ftem
Header Lines to Skip 0
Prefix Characters per Line to Skip 0
Number of Points per Line 1
Convert to User Defined View File

Function Graph

1H tI

Tt
(MR INNEEN NI
L1 1

Display Graph

[ ok ) Cancsl

!
"#$%K$'=(%M23-1<**%MFG&??7?%+-1%"97- 1 I6¥#d# %98 2-.
!

K'T'M9%>#(1-#G,1,8'1 &/&&, ES,1 %622#$#(E(%33,M +,1 +'1' 2(H% &8 SHOHEEHP
9%1-%1-'19612'3D, 1%(#!,1>%(, 1% 22#$#('E (%33, !
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KILZHN+ 1"+ &Y0&H12(HY&HI+H&&H&, 3H#a?, +&' (PIH(!, $12%6 HEKIHEB -+ EERMH (!
$1206+1LMA:!!

Q,!(I'(&Y0! -,| +#E/,&' 11%! &YDHS$Y! (,Yo-++/18,>%! 11 2/,1 +'1'l | (#+H11&,/S#4( 'E L,

2,+&' (PIEH#1H#(%EUNES, 1%22#$#( E(%33, 12281+ 1'1+&%&, /&, $,<<V6&, 1#(1/1%!-, (#<, TH#MA.
OIH>#+&IX\OY 1 I#(1$S%$&(%!-, (#<, TH#IN'(-alQ/-IX\A Y : 1!

10128$32/82('/$%(.$45

I I
$%&'( | e g
$%&'H | ™S I"%
$%&0 | " &
$6&'(* |
$%N&'+ | ™ )
$%&( | "# &
$&'(- | "y oy |,

PF>$UKSK (gB<>"9*B"69" %, -#."%6*22- - 16#1+<<"%H69-195:"<-%3"7:6 1V %
!
F#( E#1#(%(#!$%! &,3#1012,+&' (P! 1#$! QOF !+, ISI+#E/ &'l $!+HEH IRAHTH(R! 0!
'%-IM%+#1010--IM'|PI'G.'%-IM%o-+#:!!
QHE/H#1-) ZI#+&.,! |%++%EE,! +,! %I (#! $%! +22#(3%&%! (,I'(&%6&%0L - HEHEY, &' #! +
L, (P &I&E, 1, 1>%(,1-%0&, 1 1H#2#++%0(, (! &#(HCGHE B/ WA RIBHIUS, 1% (#)!
¥ %-IMY%+#IPIH) I 3#IR, +&'(P!
¥l 01%$P+,+*PI#)IN'1a., 1#%(!
¥l Q'$/&, 1PIH#)IK, (#28&); 18H#E(%&, 1!
¥l %0-101$,#-)! $I&, - 1206(, 212241+ 1-#>#1 1+#(,(#1S/112%(,2'-, 193,
+8&&' G'(3%! -,! %22#$H#('E(%33%:! K/LZHMN +! +1'1 1+#(,&,! -/#!
%0224#$H(E (%331 (,+IH&E, > HLEH! 1#(1 $%! -, (#<, 1# A+&) O (HSF6H&! #! 1#
- (#<, " THIN'(-101Q/-:!
¥ * 3 Q&HIN K%&Y%)! 5:59! +#2'1-, ! I#(1 /1! 1/3#(1 -1 +&H#1+! 19%(,! %! 6555! S!
$S,1&H#(>%$$' &#3I'(%o$#! 274! S! +896&'1 +2#$&.'| 1#(! #HGCHEIVelH! &%S,! %1%$
3'-'1 %! %((,>%(#! %$! &H3I' &'&YoSH! -HSSSY22#$H('E(%33%! '&&H1/&'! -%$!
+G&T%(#Q:LnJA: !
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B Load Case Data - Nonlinear Direct Integration History X

Load Case Name Notes Load Case Type
ADNL DBE 1| Set Def Name Modify/Show. Time History Design..
Initial Conditions Analysis Type Solution Type
() Zero Intial Conditions - Start from Unstressed State (O Linear () Modal
© Continue from State at End of Nonlinear Case Ntot © Noniinear © Direct Integration
A t D Geometric Nonlinearity Parameters
O Hone
) P-Detta

( T‘ P-Delta plus Large Digplacements

Loads Applied History Type
Load Type Load Name Function Scale Factor © Transient () consider Collapse
Accel u ACC1-DBE 9,81
faccs Jur—Tacciope  Jlosr |
I Add M
|Accel 17) ACC2-DBE 81 288 Source
Previous
Modify
Delete

(] Show Advanced Load Parameters

Time Step Data
Number of Output Time Steps 3000
Output Time Step Size 0 EH
Other Parameters
Damping None Modify/Show...
Time integration Hilber-Hughes-Taylor Modify/Show...

Neonlinear Parameters Default Modify/Show... Cancel

|

I"H$UKS O(M23-1<**%MFG&??2%+-1%621-*1-961U<-\3"7:
!
:1IQOFA4555!S!I++,D,$# 1+ 2HES, #(#I+HHGGHE&/Y%(H1S%1%S$, +, 4H A KA 1#
S| ZI#$$%! 18,$,<<%&%! 1#S$! 206+ | 11 #+%3# '11/(#! $S%1%HHN ONAHRAYo-+
01%S$P+,+Y:!!
S%1%S$,+,1%-1, 1&H#E (%<, 1#!-, (H&&Y6!S!/113H#&-'1-,1%1%$, +,!-, 1%3, 2041 1S, 1#% (#!,
SHIHZI%<,'1,1-,1#Z/,$,D(,1-#$!3"> 3#1&'1+'1'12'3I$H& Y IHL&H! 1 &HE (V&ML Z/%
$%! +&(/&&J(%! S! +'EEH#&EY! %! 2%(,2'! -,1%3,2":! .[%61%$,+,! |(#>HH# $[, 1&H#E (%<
C1(#E& 1#12'31'(&%03H#1&, 1+ &(1&&/(%S$,!, L/ 1% +#( #1- |GY%+,| SHBDBAH H I#E& &
%6$$%!-/(%&%!-#$12%(,2":!
!
N/, 1-, A, $N(,3'H+&H11-%IG Y% (HIH(12'1-/(#1$S % 1%S$, +,ISIZ/#$$ - 106 U SBH B 31 8|
228 +,1 S/'$H! +&1-%(#! 11%! G'(<%! -,! E(%>,& ! F#(1 2/, 1(,3%! -,! $%12,90(#! $S%1%$
-,19%3,2%!1'11$, 1#%(#MN +, | -#># GY%(IE, (Yo(#1/1S%1%$, +,1+&%6&, 20! 2 HIH #06(#, 112
%l1$,2%68%6!%$$%0!+&(/&&/(Yo! $I+'$ 1A+ ('I(,:!
:1G%&&,N2'3#KS;1,8,%$!M'1- &, '1+SSIS!+&%&%! +1/1&%&%! $YBLBI QEFFEAM SM' 1 &, 1/#
%&IAL-I'GIN'LS, 1#%(IM%-+#SSI2' 1! $I#+11(1(,1-#$$S#-,G, 2, TkSN&'&SS: !
|
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2"2$C1784)0)1$

K'I"%>#(1G%&E&'|E, (Yo (# &/&&H $H#1 &, #1012, +&' (P EH1#(% SBVHE A <« UM S/ES,
H'+&YOIHLE, 1271 &YSH! +2, $SY6& (H+#31$, 241 +/D, 2V FHIGBAL +, V6! 1451206+
HSILMA:!!

!

NH+&T+&/-151+8%& 1 G%&& I(1(, 1#(12' LG ('1&Yo(# &%$, | (,+/$8 %% AR TILLSS
&(%3,8# $11('2#-,3#18&") &H# (%08, >N -#+2(,&&' 1HS! | (H2#-#1 &4 294 BYSY61 224!
IH(1>H#(, G, 2%(#), $13-#$$ 1 +#31$,G, 298 1#!, 19%6(Yo3H&(, 1-H#$!+,+&#3%0 111 +'$%3H1E
Q. (&Ll -,! +HE/,&' $H#! -/#! &YDHSSH! (,Yo++/18&,>#! 211 || (,+IHSHARASHFH
(,+H#8&, >%3H1&H (|, $IKVAHI#(ISSLMA:!

!

0$$%!G, 1#!-,'E1,|8%DH#$$%!S!+8%6&1(,I' (896811 +1'+ &6 34 HEHBE UGS, +, 14
ZIH+& 1 I>H((12'1G (1189812 11 Z/H$$S ' &&H1/8 1 &(%3, &t! ! I('24-, 3#1 &) &H(%&,>":!
NH#S$1206+'1, 112/, 4+, 106> #+-+#12' 1+, -#(%& 1+ $'1&(#1%22#$#( E (% 3311 VEFH BH1 &
G,1%$#1+00(#DDH#!+8%8&, $13%-++,3'1-H$$HI & (#1&,3#1012,+&'(P:!

Spostamenti ADNL DBE

Joint OutputCase CaseType StepType u2 u3 Umax (U2) Umax (U3)
[m] [m] [m] [m]
3 ADNLDBE1 NonDirHist ~ Max 0030899 10034752 .05 0,035474

Min -0,039435 -0,035474

Max 0,041889 0,035338
ADNLDBE2  NonDirHi ,041 ,047
3 onDirHist Min 10,032345 -0,047968 0,041889 0,047968

- Max 0,043476 0,038615
3 ADNLDBE3  NonDirHist Min -0,037683 -0,027573 0,043476 0,038615

— Max 0,039523 0,038115
3 ADNLDBE 4  NonDirHist Wi 0,042913 -0,045906 0,042913 0,045906

Max 0,028324 0,026665
ADNL DBE NonDirHist ,04 4 ,02
3 5 onDirHis Min 10,040564 -0,029698 0,04056 0,029698

o Max  0,033598 0,037546
ADNLDBE6  NonDirH 052061 03874
4 onDirHist i .0.052061 -0,038749 09206 GDag7eR

. Max 0,04092 0,053655
3 ADNLDBE7  NonDirHist Min -0,037575 -0,037571 0,04092 0,053655

U2 medio [m] | U3 medio [m]
0,043 0,041

F>$%KEN(H"70.:*:"%,-..-%:"<-\3"7:6 1V%269%*R2"YABIL" "D"2"*."%26<+*:">"."%269%.6%
7+-::16%TYJ%,"%+16#-::6%

!
STHI+&%3#1&" 3#-,'l %$! KVAN '&&H#H1/&' -%$$#H! %01%$,+,! -,1%3,22#! 1791sh, 1#%(,
%$$S,12,(2%! 1%(349%0! €! 5:584! 3#&(,N ZI#+&' (,+/$&%0! #++#(#! %$$S,12,(2%! /E/%SH! %!
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ZI#$S'! -#&#(3,1%&" -%P! |('2#-,3#1&' ,&#(%&,>" 2'1! |1 [%(%3#&(,! -#$bH+&#3
' $%3#1&11'3,1%3$,M2,'sMN(Y%EE, "€1=13#&(,\#12'#GG, 2 #1&# ! I8 &I
1G%&&,N -%$! 1(12#-,3#1&" ,&H#(%&,>') $' +I'+&%3#1L&' '&&H1I&" (/BB VA4 +#

\ sousd€!5:58=I3H#&(MI#(12/,12S81/1%12'((,+]'L-#1<%I& (%!, 1-#1(, +/$&%&, 1!
!

F>$%KS=(H"70.:*:"%,-..-%:"<-\3"7:6 1V %26 9%4*22 046, "D"2"*." %26 <+*:">"."%269%.6%
7+-::116%)9J%,"%+16#-::6%

|

0 +&H++00! HHH(>%<, T#! > #1# G%&&Y! %6122#! I#(1,$! 2%+ APHAFALBING(&,
+H'+&%3H1 & 134, I &&H1/& - % $SHI% 1%$, +, - 1963, 224#11'11$, 1HYK A HB8N01%0!

\ 34471€15:9041 3N BHL&(HM $'1 +1'+&%63H1 &' -#(,>% 1&H! -%$$S, &H#(%0<, 1THN +#3I(#1 2'1!
19%(%3#&(,11'3,1%S$, M (, +/$8Yo\H-++H(H U615 96 @ ' 3#&(,:!!

0122 H(1Z/H+& 1 +#2'1-1206+'1+, 12961/ 1961 2'((,+1"L-#1 <% &(%0! |- /HH+1'+ &% 3H#1&,: 1!

|

|
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J@*K,/51&'&, *+(L1(*)'L,/,*+,)'#,.6(*)")*1,)(%,*+01,*(3()&*
9%(0,/8%'&.,*

D"#'$%&'()1$4*()0(1$6044E'<1="()/*$50$&1=1 (1B0AAEB7 <'6041'/*$

\1'l HES,! 'DH&&,>,! -, ZI#+&') 2%+ +&[-'1 S| ZIH$S'! -,| SH(,G,2%(#! ot A&H#
+'$063#1&' I E#&&I6& I#(!,$10/1#P10-%1%! Q#P %11 Q&%&H! R '+2/ 8961 U6 (&
ZIH+8' 2061, &'S'l +,1 >/'$H! -H#&H(3,1%(#! ES,! +I'+8&%63#1&,1 224 $SH- /B, 2, P! +
HHEL,&-#11(,12,19%$, 1#>#1&, 1+, +3,2, 12281+ 1+ 1 +/++#E/, &, ), 19(SPB! C#DD (%, '
4546:1!

NHS!-H&EWOES, M+,12'1-/(( /112" 1G('1& 1 &(Y!ES, I+IH&&( -1, +I'+ &UF K bR BHSH
H'+&3HL&! I(#>,+&,! -%! |(EH#&&' #! ZIH$S,! (HE, +&(%0&,! -Y%$$Hk *THHH +&%
31,8 (WEE, " +,&/%&H#! 1#,! |(#++, -#HSSS+I#-%$#MN |11 3-'1 -06 2'ES$ #(#! 1131 1,V!
+,E1,G,2%8&,>', $! (#%6$#12'31' (86 3H 18- #$$%0!+& (/&8 (%!

!

H(HE,+&(%<,'1,1 2241 +'1'1 +8%&H! [(#+#) 11 2'1+ #(%<, 1#! +'1' Z/%&&("! #! G%11'!
(,GH(,3H#1&'1 %! Z/%&&(' - GGH(HL&, | H>H#1&,! +,+3,2,1 224 + 1 +'1'l >H(,GHIV8&.,1 21!
396E1, &/ INH#+&, 1+HE1%$, I(SHLE 1'1-%61-/#1+8&%<, 1, 1+ &/%&H#!>, 2, 1 1% SIS+ I#-%6$#
+'1'1$%!+89%<, 1#11/3#( 1599 @ H#$%!+&%<, 1#15946:11

I"#$%N$'(A62*."BB*B"69-%,-..-%7:*B"69"%26%/W2* QPN %/W%?'&@ %
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N+ EHI+&Y6<, L, 1+, 1&(>% L' LI (++,3,& -#SSS +I#-%$H#!, 1 1 SRGBHERMH + 1843
(,HS&YL WH++H(H1- +8&%18&, 1-%$SSH| 2#1 &(1-HES, #>#18&,1+,+3,2,:]
!
Y01+&%<, " T#11/3#(1599@! 2% (HE, +&(%&| |+ HE/H#1&, H>#18&,1+,+3,2,)!

¥ ASHL&!-1JIILTNS 2%$,& 1]%72(%3%13%(%+WF%<%(2, !

¥l ASHLI&1IBILTN$'2%$,& 1]%72(%3%13%(%+WASD, +&%1;!

¥l AS#1&'1B:BILTAN$2%$,& 10%<, % 1&H#IWN/(-%E  j!
!
Y01+&%<, " T#1/3#(1594612%! (HE, +&(%&'|, S+HE/H1&#IH>#1& 1+ +3,2)!

¥l AS#1&'B:8ILTNS$2%$,& IR%&YPW6P$%-%E !
!
K HHES, &1+, 1( 1861 -4, E(%G, 2,1 (,Y%++/1&,>,1, 112/, 14+ 11| 1 +#( IR By Bi&& (!, 1!
VO22#$H#(%<, L#I#] 11+]'+&%3H#1&'-HES, #>#18&.,1+'1(%! 2,8&%8&., (| E&IISH!
-[#12'31'1#1&, NA+&IOIH>#+&NN'(-10!Q/-:!!
1'S&(HN S I(H+H1&H! $'1 +HIH&&('! -,! I(EH&& -#S$! 2%+ KVA! | 1! %224#$# (%<, 1#!
+'+8%3#1&" !

"H#$YNS&(M+-::11"%"9%*22-.-1*B"69-%,-#."%4: 19" Y. ¥-#%7:*B"69"%
?"Q%-%?'&@%

96J!



|
IHSYNS@ (YoM-+-:: 1"%" 9% 7+67%<-0:6%, 4. T~ 969 1047 7B"69"%
2'Q%-%2'8&@%
K96!Z/#+&,11(,3,/E(%G, 2,1 (#1,$'E%&,> M+ 11/ul+/D, &1 1' &% (! $Uel-, G R0
ES$,! +I#&&(,! -,! ICEH#&&' #! ES,! +IH&&(,! -#,) +,+3,M 1'S&(#N SIAPHBIKEN $H#!
(HE, +&(%<,"1,1+,12'$$'2%1'1%--, (, &&/(%!%$!- 1+ &&'-#$$ 1 +1#8&& ("I, I (E#&&, 1IKVA:!!
N/#+&1%+HHEE I SI->/&'1+, 2/(%3H1 & %$| GU&E'| 2241 #1& (Y3DH! SHHRIGH 1,
06$SSH-,G, 2, 1" +1#-%6%$,#('13%!+'113'$&'1 - +&%1&, -%$SSHI 2#1&( |- #HESZRAE,
%$$S,12,(29%!455!_3!,11$, 1#%!-S%(, Y6 l#1-/ 1Z/HNSI+H1+%& 1> H(H ZIH+8&'1&, '), 1+ #&E&(, !

I"HSUNSK (M+-1:1696"9%6*22- - 1*B"69-%, -..|--@6%7YB:-97":[%60$0%
)b%

26@!



"#$%NSN(M+-::16%"9%7+67:*<-9:6%,-.%7"7<f%OBCL P

"#$%NS=(M+-::16%"9%*22-.-1*B"69-%,-.% 7 TR*PhHhO%-F6)b%

"#$%NSO(M+-::16%"9%7+67:*<-9:6%.,-.% 7" 74 [%O%"%) BT

96U!



"#$%NSQ(M+-::16%"9%*22-.-1*B"69-%,-.% 797%1%~ %% )b %

I"HSUNSS(M+-1:16%6"9%7+67:*<-9:6%, - %7" 7 £1% =S %)}0%

"#$%NS'?(M+-::16%"9%*22-.-1*B"69-%,-. % 7"9%*Je598K%0)b%
!

985!



IHSYONS" (M-+-1:16%"9%7+67:5<-9:6%, -. % 7" 7<FUHIBHIKIA)b%

!

TE(%G, 2,1+ 1(%! (I'(&Y0&, 1+ 11 +/-- > + (1 #>#18&.,1,113'-'1-%! G(1 #3#(EH#(#! 3HES
Z/%1&'1-H#& & | (H2H-#1 &HIH1 &)

!

K'I' 00> #(! #+&(%I'$Y&' ES,! +I#&&(,! 11 %224#$H#(%<, 1#! #1 11 #I'+Q%BLYER,,!
(,29%>%&,! || (,+1#&&,>,! %22#$#('E(%33,1 2'1! || Z/%S$,! +'1'! +&BEHSHIGHRS/Y!
-,1%3,22#11' 11$, 1#%(, | 1#$!+'G&T%(#! QOF4555:!!

SUI('2#-,3H18'1 228+, S| HHE/, &' 1#(| HGGHE&IYo(# $# &, 3#1 0! 71+ &4 U1 $2#! s
+89681/8,$,<<%&'12'11E$,1%22#$#('E(%33,1%(&,G,2,%$, 1 (-'&&,1-%!Q;Ln]A:!

M&I&I(2#, 14@$@H(
!

OUTPUT ADNL (Stazioni lontane dall'epicentro)

Link  OutputCase CaseType StepType U2 U3
[m] [m]

Max  0,008373 0,001734
Min -0,00144 -0,01865
Max  0,001175 0,0017!
Min -0,00161 -0,00089
Max  0,0011756 0,0005(
Min -0,00098 -0,0004
Max  0,001025 0,0012]
Min -0,00171 -0,0011,

14 ADNL 7.7 NonDirHist

14 ADNL 7.6 NonDirHist

14 ADNL 6.6 NonDirHist

14 ADNL 6.4 NonDirHist

F>$%N$' (YM+67:*<-9:"%6::-90:"%,*..-%:"<-%8%3IBB1IB"'69"%7":.0*:-%"9%+1677"<":[%
- 167+-*.-%

989!



N#$$%! &YDH$S%! +'1(%! (,I'(&%&%! +'1' |(#+#1&, ES,! +I'#&Y4BH 18 14%5
XVAYI#IGIX\B Y 1-#$$S,+'$%&' (#:1Q, /Ul 1'&% (#! 2'3#M 1#(1$%!1'2%! , 1 SHR#:8: 1 &
+,+3,2'1(,2#>/1&%M, $1+,+&#3%)- |, +'$%3#1&'17%!/111,22'13%+:RIYA3#1&11%(,!
%!5:@8!23!,1!-,(#<, 1#pl#19:@!23!,1!-, (#<,'"1#q!!

H+&Y3H1& (HE,+&(%&'! (,+/$8&Y6! #++H(#! 3'S&'I DYo++'1 #1 -[1Z/#! + 1 2/RHL (#!
$S#-,G,2,1 sl 2'3#! +# +| G++#l 23I'(&%&'! %! D%+#! G,++%:! M'3# E,| -#&&
|(#2#-H1&HBHLEHN Z/#+&,1 (,+/$8&%&, | +'1'E [+&,G,2%&, ! -%$! G R R HAPAESH#-,G,
+,18(">%!%-1/1%!-,+&%1<%!3'$& 1#$#>0&%!-%$$SHI, 2#1& ("M 2,(2%!455! 31!

\1! %$&('! GU&&'(#! ,3I'(&%1&H! -%! 2'1+,-#(%(#! s! $%! 1'1! $,1#%(,89b-#S$! +,+&#3
+'$%3#1&)!, 1G%E&&,M%!2%/+%!-,12 UMNES, 1+1'+&%3#1 & + &BIIN L HIBH#(,'(,!

%I ZIH$$,1%&&H+,1-%$$ 1 +HH&&('], LI+1'+&%3H#1&1I', 22| 1% (&Yt S SR+, 1% & Y%6!
-%$12,2%'l +&#H(#&, 2" !

N#$!2%0+'1- 1 (B ,-#<<%!$, 1#% (1 #Z] >YoS# 1 & -#P! +,+ &390+ & QH(BHDR("!
+1'+&%3#18&,13%EE,'(,"1%(%E'1%D,$,1%!Z/#$$,!>,+&, 1 1#$$ 1 +1#&& (-, I (E#&&"!!

!

K% Z/#+&,1(,+H$&Y%&, 1+, 1/ul- (#1224 $I+,+&#3%!-, |, +' $UBSIRHIBIB+,IS|%& &, > V6 &' 1#!
$S#-,G,2,'1+,1512'31'(&%&"1%! DY%+#IG, ++%:!!
\1'1-#,1(D$#3,I-HES, 1#-,G, 2,1, +'$%&, 1%$$%! D%+#!, 11200+ #8;21%/%1-', $!
+,+&#3%! -, +'$%3H1& 1 1'1! +,1%6&&, >%MN S $S Y224 $H (Vo< 11 2PH3 195 (/ &Bol( V5!

1#(! ZI#+&') 3'&,>N 1#$! 2'(+' -H#$SH! %1%$,+,M S| +8&%&%0! |(#+%! 12N+, -#(%<,
$S%22#$H# (%<, 1#! (H$%&, >%! 1H#(1>#(,G, 2% (#1 2241 ZI#+8%! 1'1! G M BALN H$#>%&
1'112%/+%(#!1 (' DS#3,1%,13%227,1%(, | (#+#1&,1%$$S, 1 &#(1'-#$$%!+ & (/& &/ (%6: !

Joint Accelerations - Relative
Joint OutputCasi CaseType StepType a (U2) a (U2) a (U3) a(
[m/s"2] a] [m/s"2] la]
Max 0,38122 0,03886 0,44417 0,045
Min -0,36652 -0,03736 -0,44158 -0,041
Max 0,26429 0,026941 0,25928 0,02
Min -0,28459 -0,029C1 -0,25611 -0,024
Max 0,39721 0,04049 0,13378 0,013
Min -0,38619 -0,03937 -0,14427 -0,014
Max 0,43525 0,044368 0,42103 0,042
Min -0,4499 -0,04586 -0,44135 -0,04,

3 ADNL 7.7 NonDirHist

3 ADNL 7.6 NonDirHisl

3 ADNL 6.6 NonDirHisi

3 ADNL 6.4 NonDirHist

F>$%NS&(%F22-.-1*B"69"%"9%76;1*7:10::01*%8%:“0060A8063"7:61V%,-..-%7:*B"69"%
7":0*:-%"9%+1677"<":[%,-..167+-,*.-%

984!



M'3#! +,1 /Ul >#-#(#! -%$$%! &YDHSSYN $H#! %22#$#(%<,'1,! 22# HHHR1 %S+ 3
+'>(%+&(/&8/(%+'1'13'$& | DYo++#H1- 1 Z/#N%22#&&% D, $, IF#(1ZI#HEN T, >' 1+

27#! B+ +&#3%! -, +'$%3#1&8' E$'D%$SIH#1&H! +,! 51 2'31'(&%&'! , 18 BIbEH 1#,!
2'1G(1&,!-1Z/#+& #>#18&,1+,+3,2,: 1!

!

K I+RE/, & 1+,1(,1'(&%11,12,2%$,1- | +&#(#+,12'31,/&,1-%$! + H-&#38863#1 & N 1#$$%!

- (#<, THIPIX\AY 1 1#$$% ! -, (#<, 1#IgIX\6 Y :!I

N#$SSYo++#! p! > #1#! (,I'(&% &1 $' +'+&%3#1 &M 3#1 & (#! 1#$SS U H (VORI A Y
G'(<%N'++,%M $I&WES, 19%$$%!DY%+#122#1 $1+,+&#3%! & (Yo+G#(,+2#!,11G'1-%<, 1#:!
%! G'(3%! -#$! E(%G,2'! -, I#1-#1 -%! - >#(+,! GU&&'(,N Z/%$,! $'1 +G'(<'1 1'(3%$#! YEH#1&H!
+HSSSHEHIHLE&N SI2'HGG, 2 #18#!-,1%&&(,&'1#!, B (YEE, - 12/($%& /(| HSAF M
$S%(#%! &'8&%$H! -#$! 2,2$' -#+2(,&&'! (Yol|(#+#18&%! $SH1#(ERDA, +E&H#3%BIb! -%
+'$%3#1&" !

"#$%NS'&(9"2."%,"%"7:-1-7"%,-..1"76.*:6 1-%p LR I807"7<"2"%
*9*"BB*:"%

986!



D"1$%&'()*$F"DAG$S
N#$!12%|,&'$' | (#2#-#1&#! +,!1S!1%1%$,<<%&'!, $!2'31'(&%3#1 & P- #3880 (')
18,8,<<%1-1$HI(HE, +&(%<,'1,-HES, #>#1&,1+,+3,2 M-, I >#(+%!3VRARIVOL A
+,&1%8&H#!>,2,1'1%$$%!+&(/1&&/ (%! 22#!+,1+' 1'1>#(,G,2%8&, |, $!BIG#DD (%, 145461, 11*/(22,%:!!
A++#1-148%<,'1,13'$&'1 $'1&% 1#! -%0$$SH|, 2#1& (N ES,! +1'+&%03# 1 & N BIHLI& | +
3'$&'1$,3,8%8&,!#11'1! S +&% & I'++,D,$#! >#(,G, 2% (#! $SHBGHEV2N 6! ER#3%! - !
+'$%03#1& N FH(1 ZI#+8&'13'&,> M +,1S1>'$/&' +&/-, % (#!,$! 2'3I' (&% 3#1 &' -&HBAH
%1-%1-'1%-1/&,$, <<V (#I$#!(HE, +&(%<,'1 N (#$%&, >#1%$$SH>H B 1&[+B 2N, 13%
HESHI+&%<,'1, 1+, &/%&H!>,2,1'1%SSSH|, 2#1 & (N 3%!$' 1 &Y 1#!-#$$S +1#-%$H:!
F(#2,+%3#18&#M s! +&%&" |I'&,<<%&'! 2?2#! $SH#I,2#1& (! -#$! #H8%-Jt51&!
2',12,-#12'11$%!1'+, <, 1#1-#$$S'+1#- % $#: 1!
N#$$%! G,E/(%! +/22#++,>%! +,! (,I'(&%1" &/&&H! $#! +&%<,'1,! DPHHEHLH8 Y& H#
2'1+,-#(%<,"1#M,111%(&,2'$%(#)!

¥ *|8B94!

¥ *|885B!

¥ *8894!

¥ *6@54!

¥ *5496!

¥ *]545=!

¥ *8B9J!

¥ *|8B45!

¥ *|8B48!

¥ *|@556!

988!



I"#$96NS$' @ (%6M:*B"69"%2697",-1*:-%6+-1%. - BOEH T2 [%
O$N)b%

!
"#$%N$'K(g69D169:6%,-#."%7+-::1"%,*%96 1 <19B'BR*RA269%#." %

7+-::1"%"9%*22-.-1*B"69-%,-..-%1-#"7:1*B"89' B9 %, "2"9-%
*.1-+"2-9:16P%O$N%)b%

98=!



I"#$%NS$'N(g69D169:6%,-#."%7+-::1"%,*%961%%99"0%268%:#." %
7+-:1"%"9%7+67:*<-9:6%,-..-%1-#"7:1*B"69B/6G9 P 72"9-%
*.1-+"2-9:16P%O$N%)b%

|

N#$!1(,3'T E(%G,2' +'1'1 , 1+#(,&,! +,%! &/&&,' E$,! +1#&&(,! , 1! WA2H#IHIEA%S,!
(HE, +&(%&,!-%$SH#! +8&%<,'1, !+, % ES, | +I#&&(,!, 11 %2 2# S804, 1HU (B P 5% (1! $'!
+HHER&(TKVAIH S +IHE&(1LMA:L 1 +&#++'1S1+&% &' GU&&' 1#$! +#2M AB(%G, 2
+1'1(,I'(&%&,! ES,! +I#&&(,! 1! +I'+&%3#1&'! -#,! +#E1%$,! (HE, HoAMAKSH ES,
+'+&%3#1&'I- | I((E#&&": !

N#SI-#EE&WES, Ms!l'++,D,$#11'&% (#12'3#1Z/%+,1&/& &, HHRW6S 1 HGEH$$' 20611
& (%! $'1+IH&&('TKVAIH S +I#E&& (T LMAN #2248 &'l S +#E 1 % 1#$38B 98N, $!
ZI1%$#1>#((C1%I1('G'1-,&'1- 1 +#E/,&": 11

|

|

98B!



"#$%NS'=(M+-::116%"9%*22-.-1*B"69-%,-.%7#87.-8,"69-%/WK='&%

|

I"#$%NS'O(M++-1:1"06"9%6 7 +67:4<-9:6%, - %6 7-HBH*BVGO- AN K='8%
!
M3 -#&&' |(H2#-H1&H3HL&HN S +HE1%$H! -#$$%! +&%<,'1#1*|8BI4 H! -IBIGH(#1<
&I8&,ES,1%$&( 1#1+,1I'+ <, 1% 1 #8&Y63H1 &H1%$!-, |+ HEREL IS HT EHE& N+, % -#$!
KVAI+,%!-#$$SLMA:!!
NHSS' 1+ IHE&&(, 1141+ &63H1& NI 2, (206101 +#2'1-'1+,11'&%! /111, 22" 1#B.96! Zifh!
- (B2 Z I+ & 1 +HE1%SHIS!- 18,1, 31/$+,>"1!
Q,11%($%-, 1&H#((#3'&, 'KS1#%(10!G%/$&SSIZ/%1-'l $I+H#E 1 %S (HERN&(BBRMHSSSH>H
S 11%8&/(%!G'(&#3#1&H!, 31/$+, >V I ZH+&, '+ LIE#LH(%(+,), 112'1 -, <2 BUSGH(&
-1>,2,1%1<%!%$$%! G%ES, %:!!
\L! &#((#3'& ,31/$+,>'1 S 206(%&&EH(,<<%&'! -%! '1-#! 21! %3 H<<#! 3%EESYH 14#$
- (#<, 1#- (1% EY%<, 1#1-#$$%! ( &&/(%!-#$$%! GUES, %: 1!
N+, 18, 1 - WSH1&, 14,43, 2, 1+ 15#(,G,2%1'1Z/%1- NS/ 1E'1$% - (#<C I VER<, 1!
H$B%!(&&/ (Y- #SSUIGUES, oN$%I>H#E' 2, & I-, (' &&/ (Yo S H( BABYZ LSS H!
11 -1 QUES,' 2741 &#1-1'1 2'+t! %! +'33%(#! |1 I(1(,! #HGGH&S&,! -#&H(3,1%1-"
$5%3I1$,G,29%<, 1#1-#$$S,31/$+"!!

98J!



0GG,122|!+,1(-/2%! /11, 3S+N (SH+&' 1L, 31' (&Y 1&H] - >H(+,| GY&E, N 2'3H#!
$%0!-, (#<,'1%$,8 1 -#$I GHL'H1L'l - | (&&I(%! #1$%! - +8&%6 1<% -% S SHE, SHAR, BHETH

HI(,+ D8I+ +H(HIHSH> Y08 YN EH L -#1%-1% & &H LI (#1 &Y SHIGHL'3#1" !

11 Z/H+8'12%0+1$%!1+8%<, 1#1¥]8BO4!+,18('>%!3'$8'1>, 2, 1061 %S SSH(I ZHEEL M 1#
3'8,>'ISI+#1+%& 1% G GH(3%(HI 224! SI+HE 1%SH (HE, +&(%&1+,%!-, 1 206(%&&H(#1, 31/$+,>"!
!

JH2'TN(, 12,1988, LIZH#+& % (WE (%G ISIZIHSS -, 1>H#(, G, 2% (H1$ SHERS 2062:380!

- HSY3HL& N IH(12/,1+,1S! '+ 801 SSY&EH L, LI +'$' 1 +/, |-+ HE NGBS B2 1% $!- !
+H&&-HES 1+ H&& (1% $SSLMAIZY%!%$!-, 1+'1 (%o !-#$S$ 1+ #&.& ("1 QEFHC A AT #1
$%!+&%<,'1#1*|8B94:!

"#$%NS' Q(M+-::116%"9%*22-.-1*B"69-%,-.% 787 *85'69-%/WKK ?=%

"#$%NS'S(M+-::1"%"9%7+67:*<-9:6%,-.%7-#I* G- FHWKK ?=%
! !

28@!



"#$%NS&?(M+-::16%"9%*22-.-1*B"69-%,-. % F¥I**B69-%/WKK'&%

"#$%NS&' (M+-::11"%"9%7+67:*<-9:6%,-.% 7-#F*BH-FHWKK' &%

"#$%NS&E(M+-::116%"9%*22-.-1*B"69-%,-.% FHD*BH-%/W @ Q?&%

% I"#$%NP&@ (M+-::1"%"9%7+67:*<-9:6%,-.Y00HB."88, %W @ Q?&%

98U!



"#$%NS&K(M+-::116%"9%*22-.-1*B"69-%,-.% FHD*BH-%/W?&' @%

"#$%NSEN(M+-::1"%"9%7+67:*<-9:6%,-.%7-#FBBH- MV ? &' @%

"#$%NS&=(M+-::116%"9%*22-.-1*B"69-%,-.% FHT**B6-%/W?&?N%% %% %%

"#$%NS&O(M+-::11"%"9%7+67:*<-9:6%,-.%7-#FBBO-%M/ ?&?N%

9=5!



"#$%NS&Q(M+-::116%"9%*22-.-1*B"69-%,-. % T9HBD*BYG§9-%/WK="0%

"#$UNS&S(M+-::1"%"9%7+67:*<-9:6%,-.%7-#FIB'B-%PVK="0%

"#$%NS@?(M+-::16%"9%*22-.-1*B"69-%,-. %P4 *BY69- %/ WK=& ?%

"#$%NS@'(M+-::1"%"9%7+67:*<-9:6%,-.%7-F*BY - HWK=&7%

9=9!



"#$%NS@ &(M+-::16%"9%*22-.-1*B"69-%,-. YFPA*B Y6 I-%/ WK =&K %

"#3%NI@ @ (M+-::1"%"9%7+67:*<-9:6%,-.% T-#8" 6% Yo MK =8&K%

"#$%NS@K(M+-::16%"9%*22-.-1*B"69-%,-. YFBA*BU6I-%/WQ?? @ %

"#$UNS@N(M+-::11"%"9%7+67:*<-9:6%,-.% 7 7B 89 %1WQ?? @ %

9=41



M&7&9(2#,14@3$@#((

F>$YNS@ (M+67:%<-9:"%66::-90:"%,*..-%:"<-YonUB T EI8I%62697" - 1%:-%-+-1%.1-:-9:6%
O$N%)b%

|

K, I+#E/, & 1+,1(,I'(&%11,12,2%$,1- | +&#(#+,12'31,/&,1-%$! + H-&#38863#1 & N 1#$$%!

- (#<, 1#IpIX\AY I 1#5$% -, (#<, ' THIQIX\B YN 2'3H#IGY & &, 1! (#2#-# 1 < Vet 1HERMH 2

1%(%E (%G":!!

N#$SSYo++#! p! > #1#! (,1'(&% &1 $' +'+&%3#1 &M 3#1 & (#! 1#$$S U F (VORI A Y
G'(<Y%N'++,%M $I&UES, 19%6$$% ! DY%+#122#1 $1+,+&#3%! & (Yo+G#(,+2#!,11G'1-%<, 1#:!

9=6!



9! G'(3%! -#$! E(%G,2'l - H1-#1 -0%! - >H(+,! G%&E'(,N Z/%$,! $'1 +G'(<'l 1'(3%$#! YoEH#L&H!
+HSSSHSHIHLE N $I2HGG, 2, #18H!- 19%6&&(, & H! $I(WEE, 'I- 12/($%&I(HH HSAS M

$SU6(HY%! &' &YeSH! -#$! 2,281 #+2(,&&") (Y6l|(#+#18%) SSHIH(ERDE, +&#I%E! -%
+'$963#18&"1!

9=8!



( (

I"HSUNS@=(q"2."%,"%"7:-1-7"%, -.."76.*: 6 L YKL EYE b
"9:-97":[%0$N%)b%
%

|
D"2%%&'()*$F"HAGS
N#S$! |(#2#-#1&#! 1%(%E(%GN 2'1+,-#(%1-'! $SH>#1&' -, [ 1&#1+,&! J:=! LT! s! +&%&'!
I'++,D,$#! %1%3$,<<%(#! SSHGCG,2%2,%! -#3$! +,+&#3%! - | (HEBEIHREY' | &8t 1/&,! S!
#3#(+'/LI(,H Y& '+,&,>N 11 Z/%1&MNES, +I'+&%3#1 &, 3% ++, 3 (, BRE(PARL!
1#$! (1E#! +&%D,$,&' -%! I(E#&&N 1'1! +/1#(%1-"1 3%,! 46:=!1 23" 272#! K3%! 2%1%2,
3%-++,3%!-#$!+,+&#3%:!!

!
HS&(#! %PISH>#1&' -1, 1&#1+,& 1 J:=L TN I#(! &#+&%(#!,1! 3'-'l 2'3I$ELKIWB! +!
' B%IHLE N+, sTI(#+' 11 2'1+,-#(%<,'1#! %1272#! ,$! +,+3%! -,! 3%E1,&/-'! JS@LTN!
3%-++,3' (HE, +&(%&N G%2#1-"1 +#31(#! $S,I'&#+,! 2?2#! $S#-,G,2," "+IH1%EH(' 2
2'1 $SHI,2#1& (" -#SSSH>H1&' +,+3,2": # +&%<,'1,! 2'1+,-#(%&H#! +'1'>28UY0&H#!
%$SSHI, 241 &(1#1+,1-, +&(,D/,+2'1'1(,12,1%$3#1&#!$/1E'1$%! GUBSAn1£:12/)! !
+#E1%3$,(H#E,+&(%&,+'1'13'$&"!,3I'(&%1&,:!!
K,! +#E/,&" +,! (,I'(&%1" &/&&H! $#! +8&%<,'1,! 2'1+,-#(Y&H#" $#! Z/%$,! $#((%11" I',
(%l (#+#1&%&#! 1#$$%! 3%I1%! ES'DY%S#N 1! 3'-'1 -%! > +/%$,<<%(#(3#ES,"! $%!
$'2%%$,<<%<,"1#1(,+1#&&'1+,%1%$$SH#-,G, 2, I'+1#-%$, #('1+,%!%$$SH#I, 2#1 & (":!!
!

¥l *INO™

¥l *18B9=!

¥l JH]RLN!

¥l *|8B64!

¥l *14J94!

9==!



¥l *4J5@!
¥ *4J9@!
¥l %4J9=!
¥l *698=!
¥l *696U!

I"#$%N$@O(M:*B"69"%62697" -1%:-%-+-1%. |-:- UG T I28[%0$Q%
)b%

!
O$,! +IH&&(,! -, ZIH+8&, +HEL1%S,! 2'1+,-#(%8&,M +,%! ZIHSS, ' 104 PBHBHSG 1!
+H'+8%63H#1&N +'1'1 +&%&,! 2'1G('1&%&, ! +'$&%1&1 2'11 $' +I#&&('! -,! I E#&&' %$$SSLMA
B 181+ & 13 $& HSH>%&Y%0: !

9=B!



!
"#$%NI@Q(g69D169:6%,-#."%7+-::1"%,* %96 1<BYE DIG 2 Yo#." %

7+-::1"%"9%*22-.-1*B"69-%,-..-%1-#"7:1*B"89'B6O" Y, "2"9-%
*.1-+"2-9:16P%0$Q%)b%

!
"#$%NI@S(g69D169:6%,-#."%7+-::1"%,*%96< PO BRTIBE. "%

7+-:1"%"9%7+67:*<-9:6%,-..-%1-#"7:1*B"69B/G9:" % 72"9-%
*.1-+"2-9:16P%0$Q%)b%

9=J!



FH(I(,/+2,(#1%!- +&, LEH#I#1%! 2%, (#ISHES, 12'3#!,1>%(, -+ HESS@bE! 1+ 1#8.&!
%6$$' +I#&E&('!-, | E#&& 1 %SSSLMAN +,1(,I'(&%1-#,|E(%G, 2, LIDEAL M |48,
'E1,14+&%<, 1#12'1+,-#(% &Y NSHI-/#- (#<,' 1, N A+&IOIH>#+&IHIN'(-101Q/-1!

"#$%NSK?(M+-::116%"9%*22-.-1*B"69-%),-. % FHI**B69-%/WRFHY%

"#$%NISK' (M+-::16%"9%7+67:*<-9:6%,-.%7-#F=*B/GHI-FWRFHY%
! !

9=@!



"#$YNSK&(M+-::116%"9%*22-.-1*B"69-%,-.% FHD*BH-%/WK="N%

"#$%NIK@ (M+-::16%"9%7+67:*<-9:6%,-.%7 -HEB.-68 /MW K="N%

I"#SUNSKK(M+-::169%"9%*22-.-1+B"69-%, - % THI*BA69:%
WIWa)R%

I"H#SUNSKN(M-+-::16%"9%7+67:*<-9:69%, -.%7-FSBBGO-9%
WIWa)R%

9=U!



"#$%NSK=(M+-::116%"9%*22-.-1*B"69-%,-.% FHI**BHK-%/WK=@ &%

"#$%NSKO(M+-::16%"9%7+67:*<-9:6%,-.%7-#FB-GH- U6/ K=@ &%

"#$%NSKQ(M+-::116%"9%*22-.-1*B"69-%,-. % THHD*BVG9-%/W&O'&%

"#$YNSKS(M+-::116%"9%7+67:*<-9:6%,-.%7-FIMB'BI-7MV&O'&%

9B5!



"#$%NEN?(M+-::16%"9%*22-.-1*B"69-%,-. % FHI**BH-%/W&O?Q%

"#$%NSN'(M+-::16%"9%7+67:*<-9:6%,-.%7-#D*BVGA- W& O ?Q%

"#$%NIN&(M+-::16%"9%*22-.-1*B"69-%,-. % THB*BVG-%/WE&O'Q%

"#S%NIN@ (M+-::116%"9%7+67:*<-9:6%,-.% 7 B89, %1W&O'Q%

9B9!



"#$%NSNK(M+-::16%"9%*22-.-1*B"69-%,-. % THB*BVG-%/WEO'N%

"#$Y%NINN(M+-::16%"9%7+67:*<-9:6%,-.%7-#FB BY- %6/ & O'N%

"#$%NSN=(M+-::16%"9%*22-.-1*B"69-%,-.% THI*B6H9-%/W@'KN%

"#$%NSENO(M+-::16%"9%7+67:*<-9:6%,-.%7-#IBBQ-%A0/ @'KN%

9B4!



"#$%NENQ(M+-::16%"9%*22-.-1*B"69-%,-. % TAB*BYE9-%/W@' @ S%

I"#$%NSNS(M-+-::16%"9%7+67:*<-9:6%,-. %7 -FIBBGO-%I @' @S %

!

*/&&, 1 IHHEL1%S, 1+/1#(%1'1-,13'$&1$ 1 +1#8&& (-, | E#& &1 %S LMAWH 11241 < %!

HPUH#(,-'1-,1,+'$%3H L& - #ES%! +& (/&8 (YoM | (#2,+%3#18#!,18&'(1'1%,14:6 BS#2'1- N
+'+&%3#1&,1%&&H+,1(, +/$&Y 1 1#++#(#!1- |E(%1I$/LEY!+/1#(,'(,'%$$982%1%2, & 13%++
F#(I>#(,G,2%(#!12,un+,ISH('2#-/&'12'11$#1%1%$,+,!-,1%3, 2 24! 1" 1 (2 %6( 1]

+&%&,! 2%(,2%&.,! &/&&,' ES,! %22#$#('E(%33,! +/$! QOFA555! #4 PE3R: BHA& ! |
|(#2#-#1&, M+ 11+ &Y &HHGCGHEEIY%EH|8I&&H$H#1&, 3#Ha?,+&'(P:!!

9B6!



M&B&I(2#, 14@$@H(

|

F>$%NSK(M+67:*<-9:"%6::-90:"%,*..-%:"<-%n%367-BBVEA"%,-..1-;-9:69%603Q%)b%
!
1 (HP&NE,! 3'+&(%1' Z/%1&" Yo&&H+N '++,%! ES,! +I'+&%3#1&,! 274+ &&H#1E'L"
1,/&&'+&",3I'(&%1& M, 11%%$2/1,1 2%+, Z/#+& ' +I#(%1'1 %1 22#! ;I BHE(H1 ! s!
2'31%&,D,$#12'1! $!+,+&#3%!-,!, +'$%3# L& | (#+#1&H#! L#$S S AHRBSHIH! -, (#!
27#13S,1'&#+,!G%&&Y0!S!-#$! &/& &' &#'(,2%M1", 22|, $! O/ 1#P10- VMR B PLELLE!
1'11+,1&(">%!,11/1%!<'1%!-#$$%!*/(2?,%!%-1%$&%! +,+3,2,& | #P22AEHZHH Do $S'!
+'+&%3#1&'13%++,3"1272#!s1+&% &'/ &,$,<<%&" 1# (| ( E# &&ABUN P+, $%03#1&":!
K/I1Z/#MN 3'$&" (Y%o(%3#1E&H#N 11 2'((,+1'1-#1<%! -#$$S#-,G,2,' '+I#-%$ #('M , 11 G/&/("!
I'&(C1>#(,G,2%(+, /1L 1#>#1&'1+,+3,2'1- 1&%$#!, 1&#1+,& |, $IHHBA3%1&!'S!, 1G%&E,!
#GG,2%2#!#-1?7%! (,+1'+&" | D#1#!%$! +,+3%! >#(,G,2%&'+,!,$! SBIZHEHB( %+ 54 6]
/Ul 2'1G#(3%(#! %! +#E/,&" -#,! (, +/$&% &, -#$$#! &, 3#! 0! ?,+&' (PO #ER1VGS$H
(HE,+&(%&,'-%$$#!+&%<,'1,1+,&/%&H#!>,2,1'1%$$%! +& (/ & S YN S DHHG DB S!

oB8!



0688&,>%68" 1 1'S&(HNU 12 P#IH(ISSH>#18&1- 13%E 1,&/-13:=IL TI$%6!(, +1' @Y /ul(,
'+, &, >%1#10622#8&%D, $#:!

F>3%NSN(F22-.-1*B"69"%:1*7<-77-%*..*%76; 1%, 1020 1<-%Nn%3"7:6 1V%,-..-%7:*B"69"%
,-..1-;-9:6%03Q)b%

HS&HIBES, +1'+8&%63H#1&, 122#1+/D +2#! $l+,+8##3%!- LA SSBYARES, +1-,1%63, 224!
11! $,1#%(,! +'1'1 +8&%&H! #+1'(8%&H! %127#! $#! %22H$H#(%<,'1,! 2BHI T 1%++%
+1>(%+& (/&8N (%6191 2%/ +%0!- | Z/#+& H>H1&' 1+ +3,2": !

N#$$%! &%DHSSY! +1'1 (,'(&%68&,| &/I&&,! || >%S$'(,| -#SSH! Vo2 DHBA(BOG (2! PE3H!

ZIH+&HN 1'1'+8%1&#) $S,1&H#1+,&") -HSSSH>H1&N (+/$8%1'T 1/&&W &' %22#8&&YD,
2'3/1Z/# 111 #2244+ >%3H 1 &H HSH>VEHN H22#E & % $2/ 1#] +&%<|1 TS BBH! $%!
112/, 14 19%((,>%! Z/%-+,1%I9E -, 1962 24$#(%<, " 1#:!!

!

K IH#E,&1+,1('(&%11,12,28,1-, | +&#(#+,12'31,/1&,1-%$! + H+ &#388063#1 &N 1#$$%!

- (#<, THPIX\AY HH LHSS% - (#<, THIQIX\B YN 2'3HIG Y& & !, 1| (H2#-#1 <Vt TR 2
19%(%E(%G":!!



N#SSSYo++ I > #1#1 (,1'(8%8&1 $'1 +'+&I63H1&M 3H1 & (#! 1HSSSYH (GRS
G'(<%WN22#! $1+,+&H#3%1&(Yo+GH(,+2#!, 11G'1-%<, ' 1#:1!

9BB!



I"H$%NS=2(g"2."%, "%" 7:-1-7"%-..1"76.*:6 1-U B T BRI
"9:-97":[%0$Q%)b%

9BJ!



L@*H"15A,"),*$(%6*"/$(+'1,* /"1'& *11*2'/(*3,.,yBL, **
S#S;7*405'()*$71751=*$'$61771<0:1*('$</$=*()/0BHR'()1$'7)/'51$$

N#$! 2%I,&'$" [(#2#-#1&H#! +,! s! > +&%! $S,1#GG,2%2,%! -#EH'$%&# B80!
HESSH-,G, 2, 1"+ #-%$ #('!, LI+ %%63H H(1SSH>#1&'1+,+3,2'13%++, 38 ABEH & (%&!
,11%/(2?,%!-,13%E1,&/-'1J:@!LT!,$!5B!IC#DD(%,'4546:!

S,I&H+,! GUEEYN -#$! &I&E' &H#'(,2%N S| +&Y%&Y! ZIHSSY%! - | B &LH(IB(H! $SSHI
2'((,+1'1-H#1<%!-H#$$%! +&(/&&I(% 1 #1$S, 1&#1+ & -, | &Y%6$#! +,+3% I20BHSHARE. | +
3I'(&%01&, 1 #! 1#&E&Y3#L&H#! +/I#(,'(,' %$$%! 2%1%2,& | -HASHEIRHIR G,1' %-!
%((,>%(#1%!9:45!34#8&(,:!!

F#(&%1&N -%! Z/#+&,! (,+/$&%0&,! +,! s!-#2,+'I - 1%l ('G'1-,(#! #-! % 1P$<BIB(H! $#
G/, L 2P+ L (112" 1+ (%<, T+ + &AL #1141+ B0 $#!
A&#1+,&7:M

9011(,3%!+$/<, 1#1 8(%! &/&E&H! S| ZI#$$Y0! -, | 3% L&H 1H#(#! ES BH&L -V (DEH3%!

-1 HSU3HLE N ++ %61 +&H#++1(WEE, 1 12/(>%&/ (%M 1%, %! =| 3H & AGITH R AL &I

- 1%&&(,&"13#-,"M%(,1%!8"1eMN3%!%/3#1 &Y (#!$#!-, 3#1+,'L,-#ES, !, +'$%&'(,:!
NH#+&, - 14,8, 19618, +,+3,2, 1I++ 1'19%6((,>% (#1%- 19> #(#1-, 3#1+ (BYRL&, 1%,
0%-1913#&,('1019:=513#& ("M +'(%&&IE&'! 11 <" 1#1%$8Y63H1 & +,+3, 2PHID?IHI%
1#(12/,\- >#1&#(#DD#("2'31%&,D,$,12'1IES, 1 +I'+&%3#1&,!3%++,3,!'&&#1/&, !
N/#+896!+'$I<, T +#11(1HGG, 296241 (,+/$E&Ye #++#(H + 2/ (Yo 3H1 RIS P2H
1&,%,<<%&%:!

F#(1 21N [1S%$&(%! +'$/<, 1#! I'&(HDDH#! #++#(#! ZI#$$%! -,1 2%3D, Y& H$b(%3#
+,+&#3%! -, . +'$%3#1&'N 2,'sMN YE#L-'I ' +/$! (YEE,"N %1-%1-'$'"! %-! %/3#1&%0(#M ']
+/$$S%&&(,&'MN%1-%1-'$'1%!-,3,1/,(#:!!

!

\1S/$&HA(,"(#! +'B/<,'1#! | 1&H#(#++%1L&H#! S! Z/#$$%! -,! 3% LE&#LA(#! $'HREH! + +&
HEYIHLEN "SIH(N +&H++'T (YEE,'| -| 2/(>%&/(%! # +&#++"1 %&&(,8 WM&, $,<<Vo(#! -
&> - - 3#1+ 1, SHEE#(3H1&H! 3%EE,'(] (+IH&&' %! Z/HSS, L& A1+8#
%EE,/LE#L-"1I#(u!-,++,1%<,'1#:1!

NI#+&S/$&,3%! 1(1'+&%! I'&(HDD#! (,+/$&Y6(# #GG,2%2#! Z/%1-' +,! PHR2'W! 27# G%
+'+&%3#1&,!,31'(&%1&, %! +#E/,&" - 1 #>#1&, ! +,+ 3,2, | #! YaSBI HER A3, 2%

+#!, I L/3#(-#,1 - +'+,&,>, - V- ++,1%<, 1T#1 2241+ 1 -#>" 11 %EE, /1IE#(#! 1'1! (&8
HH+H(HH22#++ >0 IHLEHHIH>% &

9B@!



N/#+&SI$&,3%! +'$/<,"1#M 2,'sM Z/#$$%! -,! YEE [1IE#(#! %$! +,+8&#3%&:! 1$%$%3#
-+, 190<, 1TH#MN S1+8&%&%6! %11 ('G'1-,&%! +/$$%! +& (/&&/ (%! -#$! 296681 PEAO(H Lol
1,%1' -1, +'$%3#1& N I#(! -, ++,1%(# #1#(E, %! #1 $,3,8&%(#! ES$,! 1&+&HBH#+8&%&,!
|(#-,3#1+, 1%&,1-#, - +1'+,&,> - 1- ++,1%<,'1#1> +2'+,:11
!
S @17<*71)1&1$61$61771<0:1*('$
11#-,G, 2, #(N'8#(N(YEE J1IE#(#I#$#>%&H! | (#+&%<,'1,11#,12'1G('1&,!- /1 1#>#1&!
+,43,2'IS!I'++,D, $#!+ 2#ES #(#-/#13#& - S 'E #- GGH(#18&,!-,! | ( EHERIS06!1(,3%!
S! ZI#$$%! -#$$S,+'$%3H1&' +,+3,2'M &#21,2%! -#+2(,8&8&%! Vo3I HLBH-HARI 1 #
2%|,&'$,MN 3#HL&(H#N $%! +#2'1-%! S| ZI#$$%! -#$5%! -, ++,1%<,' LHAL RAVSR D12k !
SH21'S'E#! %111 2'3#! +2'1') Z/#$$' -, #$,3,1%(#! -#G,1,&,>%3#1&H#! " (,-/((#! %3
3,1,3'1,$!-%11#EE,%3#1&'-#$$%!+& (/&&/(%:!
9%!- GGH#(#1<%!%$$%! D% +#!s!2?2#1$S, +'$%3#1&'| G, $& (% - SBHAEHAS I (#+
+&(/1&&N(%! 2'11 2'1&(">#H1&,! -, ++,1%8&,>,1 $SHI#(E, %! #1&(%! %$$S, 131" 11-#$! 8#$%,'!
> #1#1- ++, 1%&Y E (%< #('1(,1%, -, +1'+,&,> N 1Z/%$, '++ 11+ +#(#-, 1>%(, %! 1 %&/ (%:!
F(,3%! -, -#+2(,>#(# $#!1(,12,1%8$,! &, I'S'E#!-,! - +'+,&,>,! - 1 - 36<]' 14N+, ' L#!
$S%EEHL<, 1#+/$I3#22%1 ,+3'122#1+&%61%$$%!D %o+ #!-, | Z HH SBHEHR (0BERY6 <, 1 #!
+,1%($#(!-,1'&H#1<%!%1<,2?|!-, 1#1#(E, %N 2241 1'1151%$&('1 2 271 $SESH{ R,
&#3I"!
KILZI#M-[(Y%1 &) 11#>#1&'1+,+3,2'1$%!'&#1<%!, 1, LIE(#++'|, L/11#-,G, 2, /ul#++#(#
+2'31'+8&%! , 11 >%(,%<,'1#! - | #1#(E, %! I'&#1<,%$#! #! I'&H#1<%! -G+ &Y6:L !
+#E/,&',$!D,$%12, 1#1#(E#&, 2" 22#1-#+2(,SHI Z/#+&'13#22%1,+3")!
!

T,-L9B BT 4,58T 47 8T 4!
!
$! 38 -#$! +,+3%! s -1 &, I '+2,$5%&' ("M 1#(! 2/,! SSHIH(E, %! |81 K50HEH %!
H$$SH-,G,2,'1+,1&(%+G'(3%!-,12'1&,1/'1-%0!#1#(E, Yo 120Y6RE 2HE , %! #$%+ &1 200!
> 2#>#(+%:! SH1#(E, %! #$%+&,2%!S!('1'(<,'1%$#! %$$'| +1'+ & YoBE 1 & &AHBU(!
2/,1(,+/$&%!3%++,3%! Z/%1-"1$%!-#G'(3%<, 1#!s!3%++,3%j! 3#1 &(HA AL 296, %
SH(T'(<, 1%$#! %$$%! >#$'2,& M I#(12/,! (,+/$8&%! 3%++,3%! Z/%1-'| $%!1#E(3%
1/$$%:1;$! (#+&'1-HSSSHIH(E, %! 2241 1'11+,1 &(%+G'(3%! , 11 #$Y8+RIBIS! PR A1 2 et

-,++,1%&%:!!

9BU!



O0N'&H1<%!-,++,1%8&%MN-%3$!D,$%12, #1#(E# &, 2" -#+2(, & & HLZHMEI R B B+& %!
-%1&(#12'1&(,D/&)!!
¥ K ++,1%<,"1#!>,+2'+ %! -#$SSH#-, G 2N+ 2?7#3%8&,<<%& %! % & & (%>#(+'1,$!1 2$%++,2'!
+3'(<%3#H1&' B €] =M %o++'2,%&'1 %! Z/%$+, %o+, +&(I&&/(%! 11 2#3#1&'1 %(3%& !
ZI#+8&%'%$,Z/'&%!S!-'>/&%!'%!&/&&,\Z/#,'3#22%1 ,+3,!- GG/HIBPHH, |+> $/
&I&&YD! $%! +&(/&&/ (%™ 2'3#! %-! #+#31,'N %&&(,&,! &(%! +&(/&&/(Ob! #! 1'1! +&(/&&
+2'((,3#1&'M3,2('GH++/(%<, LH-#I1 206$ 2+ & (J<< NH#&2: !
¥ K, ++,1%<,"1#! 1$%+&,2%! -#33SH-1G2, 1224 %>> #1#! 3#-,%18&#! P!
-%11H#EE, %3#1&' -#ES,| #$#3#1&,! +&(/&&/ (%S, '++,%! %6&&(%>#(+'1$%! G'(3%<, "
HESHI2H (L, #(#1$%+&, 2724:1!
0V I(E#H&&Y0<,' 1#1 2' 1>#1<,'1%$#! -#ES, #-,G, 2,1+, D%+%! ('l (,"! +I9Bo1 4!
#1#(E, %N 22#! %>> #1#! %$PS, 1&H#(L" -#$$%! +&(/1&&/ (%! &(VsEHNBYHPY+&,2,<
30%6&H#(, %P, "++,%! +2? %22, %3#1&'I -#$! 2%$2#+& (/<IbH! 1HBb-HSRHBR Yo ((#! - !
%(3%8&/(%:!
¥ K, ++,1%<,'1# %EE,/1&>%! >+2'+%" 1$%+&,2%! 'ITo&8 (Rt=%RH#!
S H'+,&> ) - - 1%<, 1AM D Z/%S,! [#(3H&&'L! ! 2'1&('$F%(#! B!
-%11#EE, %3#1& 1+ & (/&&/(%$H#!"%--,(,&&/(%!-,1#$,3,1%($'| & &% $3# 1 &#: !
;1G%&&, N %/3#1&%1-"T $%! 2'3I'1#H1&H#! -,! -, ++,1%<,'1#! YEE jLR!>94%! %!
-,3,1/, (1 SSHIH(E %! -, ++,1%8%!-%3$! &#$%, N G,1'1%! (WEE /1 E#(HI&¥s 21315#& %!
-#31&#5%,"M, 11 Z/%1&" Z/#+&SI$&, 3" ([ #+2'1%!3%1&#1#($'!,112%3I'#$%+&,2":!!
I
FH(8YL1&MZ/Y%L-"1+,1>/'$H! 1+#(,(#1-, ++,1%<,"1#!, 11/11#-,G, 2, "N$S'D, #&8Y8H1 12
SIZIH$$'1 -, -, 3,1/, (! $#1 %$, 2/ &H! -,! - ++,1%<, " 1#! [$%+&, 206! #V %62'PAA-' %-!
%/3t#18Y6(#! $%6! 196 (&H! -, 1- ++,1%<, 1# YEE /1&,>%! %&&(Yo>#(+'1 | 18 HBHIY6! | (E#
2'2:11

9J5!



I"#$%=$'(M23-<*:"BB*B"69-%,-..1-9- 1#"*%"9%" 9% F169%%
ST +*:%9%,01%9:-%09%-;-9:6%7"7<"26%

e '+ &> RPFISHIE' L&, $,<<%&,11#, 1+, +&#3, |- - ++ | %K+ B [+ &, LE/#(#!
JLI-HVE(%1-,1 2%&HE'(#) ZI#$$,! 22#!+,1 D%+% 1" +/1 3#22% 1, + 35 I $HE Wik | %6$$5%!
SHP'2, & M'SSH(' - '+, &>, 1> +2'+ I XGS/,-"10!>,+2'+, 1 #1 > +2'1 0| 2POAWA 7 [#$SP,!
ASH2#1 2241+ 1 D%+%1' +/1 3#22%1,+3,! -, ++,1%8&,>,!| SHEYo&YoBHER, HI+># ('] !
&> &I (&, 2,
!
d -+ &>, 2'1 2'31(&%3#1&!  +&H(#HE,2' +'1' ZIHES,! #S#3#1&,! 2?2#! >%11"! %!
-+, 1% (# #1#(E, %! 3#-,%1&#!3#22%1,+3, | SHE% &, Y ES, HIHR 48 $&# 1 &#!
JA1G3/H1<%&,!-%PP%!>#S'2,& 1 Z/#+&,\+,!- +&,1E/ L', 11-/#!1&,I'$'E #)!

¥ K +H'+,&,>,1#$%+&'10!1$%+&,2,j!

¥ K H+,&,>,1%&&(,&,>, !

9J9!



IHSY=$&("+6.6H"-%,"%, " T+BT":":" %" 7:-1-:"2"%
!

-+, &> - 1 & 1M %08&(,&,>' S (\E,-'1 #1 +,1 -#G' (3% - ++,19%1- | #1#(BEWLE!
Z1%1-1$%!G'(<%1%11$, 20686 !+/1#(%V/ 11>%S$' (#1+'ES, %: 10!/ 11+, + &HIUM #1968,
&I&&E $1$%>"(1GY&& -V SSSH+EH(L'1+,1&(%6+G' (3%, LIHLH(E, %!- ++,1%6&%:!

1o 1+, &, > 1HS%6+&10! 1$%6+8, 2'M %! - GGH(H1<%! -, | ZIHSS | Yo RBUHEH B!
HGGHEE' | -H$D%! 15%0+8,2,<<%<, 1#!'|-#$! 3%68H(,%$H#! 'l - H1DASIHIERAES, N, $!
3HSP! H%+&'! 0 1$%+&,2'1 -HU%SH! +! 2'31'(&%! 11 31 #$%+8,2'1 §5,1'1 %
(%EE,/1E,3#18&'1-#$!>%S' (#H1+'ES, Y% N +IH(%&', $1Z/%$H - ++,1%!+'$' 1 RAHE IS0 3#
+224#3% 1 #$%+&'1011$%+&,2'1, 1 2(/-#1&HMN 1% > $&Y6! +/1#(Y& VY BH HSEVEHTHED!
%l1$, 2968 %M G'(1,+2#1/1%! 24#(&%!(,E,-#<<%!'$&(#1%$!2'1&(, D/&1- ++,1%8&,>": 11

Lo 1 &> +&HH(HE, 2, N (H+#1&% 1 [ 19%) (B, -#< <% #$%0+&) 2ABYZHIS! >%6$' (#!

$,3, 84N 2741 -#&H(3,1%! $'1+2'((,3#LE& "1 $%! 1$%0+&, 2, <<%<, LIBISH(1 L B, <<
06$$S, 1&H# (L) -1 /1! #-,G,2,') -H#&H#(3,1%! /1! 12(#3#1&"! -,! (,E,-#<<%! 2'3I$H++,>%!
HESS, L&H(1+,+&H3%N - 3, 1/#1-'1- 12" 1+HE/#1<%) SUH#(, - (1(,1-HS$% ! +&(/&&I (%!

9J4!



Lo &> > 42+ MOl - GGHHL<Y! - | ZIHSS, | +&H(HE, 2,M - L, VA Btk U1 &1
3#22%1,+3,1SHE%&, 1%6$$%!>#$'2,& 1, 111%(&, 2' $% (#" $H2 B HB6! 2P# | @B S|
I(1'(<,' 1%$#1%$$%!>#$'2,& |-, 1-#G' (3%< B4

"#$=3@(/'+6.6#"-%,"%,"7+67":";"%;"7267"%
!
O11$,2961-"1%-1/11- +I'+,&,>'1> +2'+'1/ 1961 G' (<Y1 #+&H#(1%>%(,%D, $# L SHIE#3| !
1#33%! -, (#<,'1#! -1 %I1$,2%<,"1#! - | Z/#+8&%! G'(<%! +,! l/u! 3,+/(Yo(#! /1" #1 &8 %3
E0O7M 2'((,+1'"L-H#1&H %$! 3'&'! (HSY0&,>' &(%0! | -/ I/1&,! - | H+&(#3,& 1 -HS&¥1'+,
+&H#A++N#Z[,1- MN1%I>#$'2,&71-,1-#G' (3% <eHFN
0$!&#(3,1#!-#33S%INF, 2%<, 1#!-#$$%!G' (<% +#!,$!- +1'+, &, SN B/ M T +& ')
11111 ( 2#1&(Yo1&HM +,1 Yo((#+8&%! 1#$$%! I'+,<,'1#! G, 1%$#! (YEE![$RY6N 3H1&(#! +
A& ST S!S 42 0 #$%0+&, 2N HH+HL-T ([ 2H1&(1&HN (L&' (1%! 1HSSIRE /%! |'+
,1,<,%$#: 1
Lo &> 1> +2'101HS%0+&, 2,120 11'1/1%13, 1 (#12961%2, & -, 1+3' (LQABHLE 1%,
> +2'+,13%!14+'1' 1IE(%-'1-,1G' (1, (#1/112'1&(, D/&I-, (. E,-#<<%:!!
1 E#I##N SHIE'L' /&,3,<<%&,! 1#ES,! #-,G,2,! #+,+&#1&,! Z/%1-"! 2Sq!-H{%! 1#2#++,&
06/3#1&%6(#1+,%!$%!(,E,-#<<%!+ %!$%12%1%2,& - ++,1%&,>%!-#$$%!+ & (/&&/(%: !
01-%1-"1%-1%EE,/1IE#(#!%12?2#!(,E,-#<<%MZ/#+&,\#$#3I#1& N+#!, 1&(-' && N%$$S,1&#(1'!-,
1118#%$%,'M>%11"1%!3'-,G,2%(#! $%! (,E,-#<<%!-#$$S,1&# (%! +&(/1&&/ (YN -, 3,1 /#1-'1 $! +
I#(,'-'1>, D (%<, 1%$#:!

9J6!



N#H+&,!-+1'+,&,> 1111+ 1-%11#EE, %1 %! +#E/,&" - | /L1 #>#1 &' +,+3,2' N 1#(A R/ !
S 1+ 8,81, &, (3% 1E 1 HGG, 29%2, 1#(IG (' 1&HEE, Yo(#1/ 11 1/3#( H$H>%& -,
2,28,
!
-+ '+,&,> 1GS/,-'1o!>, +2'+ 1+ G (/&& Y0 1" $%! (#+,+&#1<%!%$! 3'>, 3# L4 21G I/,
n/#+&,! #$#3#1&,! +'1'1 2'+&,&/,&,! -%! /1! 2,$,1-(" (#31,&'1 -%! /1! G$/,-'TH,B/2
%$3$S,1&H# (1" -#P! Z/%S#! +,! 3/'>#! /1! |, +&'1#! -'&%&' -1 /1!'(,G,<," 22#! 1#(PH&E&H! ,
1%++%EE,"-#$!GS$/,-":!!
Y0IG' (<O} 12241+ 1+> $/11%IS]-, (H&&YIH1&HI(1'(<, 1% $HY%$SY0 > HS 2181 DEI12/
S, +& 1H#I#SH>% &Y WSS %0!

S, -23eb!
1! D%+ %$! >0 (N 224! - IH1-#! -%$! 2,(2/,&" -(%/$,2' #! > #1# G'(1,8" -%$!
|(-1&& (HMSII++, D, $#!' &&HLH(H % 1228 (,+1'+&H#11'11$, 1#%(, !

|

I"#$%=$K(g6<+61:*<-9:6%."9-*1-%-%969%."9-"N+B "% %;" 726 7"%
!
NHS!E(%G,2'1 +'1(%! (,I'(&%6&' > #1#1 (,I'(&%68%! $%! >#$'2,& | 1#EUST+-+H #H$0!
G (<Y LHSSS Vor++HH-HSSH!' (-, LY68H I SHI-, SH(+#12/(>#1- [#1-'1'1-%S$3%$' (#1-,
N/%1-"1" €191+ 12061/112'31'(8&9634#1&1$, 1#%(#MZ/, 1- M$%IG'(<%6!%/34#18%!, 113%1, #(%!
I(1'(<, 1%S$H#1%$$%I>H#$'2, & IQHISHISHS'2, & 1+'1' I DYo++#1%6 S SR GRS H++#!
DOb+HHN > 2HSH(+YM +#1 $HI SHE'2, &1+ 1T HSHSV&HN $H#] G'(<#) 22H SR +'1']

9J8!



KILZHMNZ[+&,)- + 1+ &> N#(1], 22'SHI>HS'2,& - ++,1%1'1'2N 3 L &(HOMHEH >V &H!
SH$'2,& 1 ++,19113'$&" 1!

FH(1>%$'(,1-111- >#(+,1-%$!I>%$' (#1/1,8%(,1+,12%!/112'31'(&%3#1&11'11$, 1#%(#j! 1!
19%6(8.,2'$%(#1Z/% 1 HION06 1 2241I# (1, 22'SHISHS'2, & 1+,1206 1 1'-#$$HIG' (<#, 31'(8%1&,,!
#1Z/,1- M+,12%1 [19%! - ++,19%<, TH#N # 3%11 96! 3%61' 224! $%! >#$'2, &IV GHESS!
BHL-H1%1+8%6D,$,<<Yo(+,: I N/H+&61 2/(>%! 1'11$, 1#6(H! 1#(3H& &4t Vo (1H1 %!
%DD%+8%1<%! +&%D, $#! 1#(1 &/8&,| ES,! + &Y &UBI BB/8H VA YA HESHIES, !
H+&YOIHLE, HISHISHE 2, & 1+ 1'1DYo++ M+ 0610655 1+ SYBEISIBERIF -, %6 -H#SSYo!>, &b 1!
0631 +89681$,3,8H! -1 2'$$Vo++N SHI ES, | +1'+&%3H1&, | #I SRIHBRE B63H1 &H!
3%EE,'(,:!!

-+ &>, 206(%0&8H(,<<%&, 1 -%! /1 SUURIG! SHIE'1"1/&,$,<<%&,! (1 %<,'1,! -]
D(#>#1-/(%&%MN2'3#1$S%<, 1#1+,+3,2%:!

Lo &> 121 115 0%6$ (#1- 1 1E191+'1'1/&,$,<<%&, IH(1%<, 1, 1-, 1$/ 1EY!-/ (% &N 2'3#!
$S%<, 1H-HSI>H1E"]

KY%SIE(%G, 2'1S!I'++,D,$#11'&6(H/118H#(<"1061-%63#1 & N22# !+, I'& &, HEETIH(L -

1, 22'$#1 >H$'2,871 7' -HSBH! G'(<H! 3'S&' DYo++H # -/1Z/#! 1'11 2SS! - ++ 1% 141
&S 1L (HOE,+24M 3HI&(H! I#(1 >#$2,871 ,31(&%1&,! $SHSHIHIE LY %
33#- %08%3HL&H #1+,1 (( E,- +2#: I NH+&1 &I - 1 - +]'+ & > 1 +'1'1 2P08h! Q722!
H901+3,&8H(1 #1 1! E#LH#EH SHLE'L 18,$,<<%&,! 1#,1 I'L&,1 (! (HL-#(#! +'9,-%S,! -/#
319%6$2%8&.,1,112%6+'1- 196<,'1,1, 31(">>, +#712'3#), $1+ +3%: !

L1272/, THA - 1, &, > 1> +2'+ [+ L' -HES, 1 HSHIH#1&, | 2241 >%11'1 %-1 %EE [LE#(#!
HEIOL&! - ++,1%<, THMN %&&(%>H(+1 $%! 2'+&%18&H#! KS2SSA 1'11 29%611'! /1%! +ES$,%
06&&,>%<, 1#12'3HIES, 1968&(,&, > MI#(&%1&'1G/1<, 1%1'1G, 11-%!+/D L 1'BE&(#MN1'1!
B+ +8, 81,8, 1% HHE, &1 |/ 1H>#18&'1+,+3,2": 1!
S/1,2'1/1&'1%!+G%>'(#!S!, $I1$'(12'+&'1 2241 %/3#1&%! 2' 11 $SY%/3# 1 & Y6 (#! -HESY! 2' (+%
H#$$%13%++,3%1G' (<Y1 2241-#>" 11+ 11'( &Y (#:1!

!

"1$9/'615'(71*(05'()*$6'4$717)'50$8) 141::0)*$

NH#S! 206+ 1! #+063#MN 2'3#! %1&,2,1%8&.) |(H2H-H1E&HIH1&HN I#( | HLOR(HE(Sb
3%0++, 3 HSHLE 1+, +3,2'15#(,G,2%8&+,1, 11%/(22,%!,$15BI CHDD (%, | 4 4REH /1) +
+,+8&#3%!2'3D,1%8&I-, !, +'$%3H1& 1+ +3,2' - ++,1%<, ' 1#:!!

9J=!



0$! +,+&#3%! -,! , +'$%3#1&" E, | #+,+&#1&#! +,! S| WEE,/1&1%<;' $% PO &&(Yo>H#(+']
$S/&,5,<<'1-#,1- ++,1%8&'(,1>,+2'+,:!

Q,1#$#12%1'1- 1+H#E/ & $#I>V0( #1+&%<, 1, | (#+#],112'1+ -#(%<, 1#)!
¥ *4J94!

*|8B9=!

*4J5@!

*4J9@!

JH]RLN!

*1698=!

*]NO"!

*]4J9=!

*|696U!

*|8B64!

B! 1(#-,3#1+,'1%3#18&") +,1 S| D%+%&" 1(,12,1%6$3#1&H#! 1#$$%! -HEH(BRH6, 1#
2'+8&%1&HIKS2SSM22HII IS+ &% &%), 1+#(,&%!1%$$S, 1&#(1'-#$ SLPPIISAE! (198!
06$! +,+8H#3%! - | +'SUIHLE N +22H3%&, <<Vo&' 2'11 /1! +#31$, 2 SHES (1 &,
001228 |1 - +1'+,&,> 1 - 1 - ++,1%<, "1#:1 KILZ/#MN -%$$#! %1%S$,+,! -, 1%3RDHIA(HY
#+903, 1%8&H! |(H2#-#1&HHLEHN +'1' +8%&H! +'1'l +8&%&H! (,298ENEHDBH &(%,#
$S,+'$%8&" (#12'31 #1 1#$$'1+1%<, Iplolg1Q, 1, I'(&%1'1- +H#E/, &', | >0, A Z/ %S,
I',1+,1s!, 12#18(%&%6!$%! (E#&&Y%<, 1#:11

!

NHSSSVo+-+# -HSSH#! Vo+2,++# +,1 (|I'(&%! $'! +'+&%63H1E'! -HBSIHS LR 0!
THESSVo++#1-HSSH!' (-, 1%&H $'1+1'+&%63H1& 1 -H#$SS, +'$%6&' (#!, 11-, (B! DY U [

'&& H1H# S| $%! 8(%,HE&'(,%! 1#$S' +1%<," p! 0! ! -#$$S, + P SHAMH&Ho<,'1 !

2'1+ -#(%&H:!

9JB!
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"#$%=$N(/1*"-::61"-%,-..1"76.*:61-%9-..6% 7 PB6L86\-%, "'DD-1-9:"%
7:*B"69"%2697",-1*:-%

|

K9%! Z/#+8&, E(%G, 2,1+, Ul >H#-#(#! 224 1#$$%! 3%EE, (! 1%(&H! -#42% B4 ES,1 +
(%EE,/1&,1-%$$S, +'$%&" (#1+/1#(%1'l-, IE(%11$/1E%!$%!2%1%2, 8 HSH3H &HI V0!
19(,1961 46=1 33j! (1 Z/#+&'13'&,>'I S +8Y6&' 1#2#++%(,1$S, 1-+#(, 3H1 & 19 &

> 4+2'+ 011

!

N+, 1, HSEYO&, +'1'H+896&., /&, B, 1#(1&%6(Yo(#1$%612'+ & HE&HMBAITDA(&, 2'$%(!
- MIF('EL H+8%<, 1#MSI+&%8&1%1%$, <<%&'I$'1+1'+ 8% 3# 1 & 1 30A (41
pl+,96!, 11-, (<, THIGE1Q, 1, I'(&96!/1%! &% DHS$%6! (, %o ++/1&,>%!, 113 LIBYp¢ 1 (#
E#1#(,2'12'3I$#8&)!

J@!



F>$%=$'(M+67:*<-9:"%<*77"<"%"9%0%-%" 9UpLP/6:++ 1801 %,";-17-%7:*B"69"%
2697",-1*-%

SHH(2'(+1224#1S1+ &% & | +HHE/, & I#(1(,2%>% (H1$%0! 2"+ &% 1 &HIHLHoHAG6 €2, Vb (#!
0, 1-,++,1%8&" (1>, +2'+ Ul++#(FH-- > +'1 11 VI+&#: 11
N#S$!+,+&#3%!- 1, +'$%3#1&'(,E, 1%(, 1$%!2%1%2, & I-HE $(Ya1$068A6=133]!
ZIH+ 89N -%SSH - SH(+H1%1%S$, +,11'11$, 1#%(, |G CHE&/Y&AM GG 231 &(H08 0!
HH&HLH(H ES, | +I'+8%63H1&,| (HE%&,>,| Y$SSH>#1&'1 -1 3NEL,&/-'1 J:@! LTI K/1Z/#M I#(!
1(,3%! 2'+%6! +,! S| G,++%8%! /1%! 1/'>%! 2%1%2,& ™ %1-%1-'1 %! 3'- G| BVal#! +'$8&%1&
- BHL+, THI-HSSS, +'$%& (HN+#1<%13'-, G, 2%(#!, $! (YEE, ! $12HGG, 2, #1&#!- 1%&&(,&"!!
M'3#1-#&&', L |(H2H-HL1<UN $HI- 3HL+,"1,1-#,1- +1'+,& > 1 I'++1'19%((,> Yo (# U224
>068'(,1196(,1%6-1 Q1 3H& ("M 3%!, 11 Z/#+&'1 2%+ +, 1 S1 4+ 24#$& %! /1% PPAIRBRIELL &
3%++,3', 1&#(3#-, %M 1% (HEH5133:!!
KT %>#(1G,++%&' $' +1'+8%3H#1&'N 11 3"l &H#(%0&, >N +,1 S| -H&H(3 (FHEE,S!!
#(,-'1-,, +'$%3HLE&" N1 %$&('11%(Yo3H& (1 224! S+ &%&'| G, ++ 00 &' S| BHLB(HP%
19%(,196$!4=ejl Z/#+&'1>%S$' (#(,#1& (%! 1#$!$,3,&#12241$%! 1' (3B LU RIS, %1%
+H1#(%1-1,$165€!-,1+3'(<%3H#1&'1& &Y% $H#: 1!
KOOSIH(,-'I- 1, +$%3H#1&'1(,2%>% & | LS Vo++'l| (H2H-# 1 &1+, | SOUSDEBIB+ Vo<, 11!
( N22HII 1+ (>, (122#1-H#E&H(3, 1% (H1$%12'+&% 1 &H#IKS 2SSMU&&(Yo>H#(+' 1% +HE/#1&#1G'(3
!

2-=3033
!
FH(18%(%(H1$%12'+ &% 1&H#IKS 2SS+, IS (H+%!, 1 #-+% 308! PERG(# Y18 BO="]
2981 2061 /11 +1'+&Y%3#1 &1 3%++,3"M 11 - (#<, THI QM 1%(,1 %! 9:4U! 3#&(,:); 1% $& N
H+&Y63HLE 13%++,3'], 1106++'$/&1S1%-++2, %68 1%6$$%0 1+ &%6<, L HRTHELINSY!

9Ju!



H$$'14+3'(<%3HLE 1%(,1%$! 4=e! 111 (%! 2'3/1Z/H#!I'++ D, $#! (#1&(%6(#! 1#,135123!-,
+H'+&O63H1 & 13%++, 3NIH(12/, 1+, IS+ 2H$& - 18&Y% (Yo (#!, $!1 Yo (R BRRIHR Y634 1 &
(+#31(#),31'(&%1&H#13%!, 1GH#(,'(#:!

|

F>$%=$&(T-:-1<"9*B"69-%,-..*%267:*9:-%, "%, CBFABIY%
N#$$%! &YDHSSY! +1'1 (| I'(&%8&,| &/&&,! ! -%&, | 224! + DASIVSE, BIRFSR'S' -H#$$%0!
2'+8%18&#1kS2SS:!!
I+ BRIG& 1 2241> #1#I(, (868 1S!-, > +I#(1-1#1, 113-'1-06) 1-+#(, (! LHSW@BET
2%6$2'$'1 B! >%$' (#! 2 (#&&'M 2'31%8&, D, $#! 2'11 Z/%18&') 3-#$$%&":| 012244l (,E,-#
KS]SSIS!/11>%$! (#122#1S1+8%6& - #8H(3, 1%6& 1%I1'+ &% 3#1&HIH(I', |, 1+#(,($ 1#$!QOF:!
!
"2$A*6'440:1%('$$
K'I'M06>#(1-H#&H(3,1%8& 1$%6!12'+8%6 1&#)- I- ++,1%<, 1#KS 2SSI-$U EEL/8&., >'1+)]
SH('2#-1&"1%$$%! 3 -#$$Y%0<, 1#! 1#S! ('E(%33%!-,1296$2'$ 101224, 11 Z/#+ &1 2%+
3-#$$'1 !, /8&'+&1 +#31$,G,2%&, > , 11 Z/%1&'N %$$S+2,$$% & (B #BSM 24
|(H2#-H18HIHLEH! +'1' +8%8&,) YEE /18,1 #,1 .1 N 11 19%(&,2'$%(# H#(! kSK%3I
Arl'1#18&,%$SS:!!
K, HHE/,&1> #1#1(,I'(8%&, $!3-#$$' 1+#31$,G, 2068 12 2#1S!+&%& | (#%S$, <<Do&' 1#$IQOF:

92@5!



I"#$%=$=()6,-..6%7-<+."D"2*:6%, - %7"7:-<*% 2 B4+ 6P9:6%*. *%
>*7-06269%,"77"+*B"69-06*##"09:";*%

!
0&&(%o>#(+', SIH(2'(+'1KHG, 1# 01 Q#2&, LIF(1#(& #+101.,1_7Q/II' (&[B! +'1"1
+8%&H! -#G,1,&#! &I&&H $H! I(1(#& 1 #! ! 1%(%3H&(,! (,ABHYB &S (%!
H42(,&& I (1SSHSHIH L& KS-%3I#(SS:!

|
I"#$%=$0(%M23-<*:"BB*B"69-%,-. % T*<+-1%4MF G&??78%
!
F#(1$'1+3'(<%& (#I#+1'1#1<,%$#MN 1#$! QOF!-#G, 1,81 2'3#1 kS-%3I#(1 #r' SBI85%6$
I'++,D,$#! +1#2,G, 2% (#! I(1(#& ! -,! +3'(<%3#1& ,1- I#1-#18&,! I#(! 'E1,'E(%
$,DH(& 1-H#G'(3%8&,>" L HI(I(H#& 1-,1+3 (<% 3HLE 1+, IDYo+% 1 1+/$13 - #BPH THSS!
HEB!> +2HSY0+&,2,& I XLYS>H(IN QUBUY!2'11/11+3'(<%&'(H1 >, +2'+ 1 #+]' 1#1< %$#!, 1!
HA(H1%1/1%!13'$$%!$, LHY0 (#:IQHI1 11+ 1+1#2, G, 2% 1 1$HI (| QWA EE/LIE (Y-
- 15, DH(& M &YSHI E(%-'1-,1$, DH#(& 1 +%( 1 $, 1#%6(# /8, B, <<Yo%6 ! HEUD (R &6 22#]
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H1>%$/8%6(H1$%6! (HYSH#!(, +1'+&YMN+'1'1+8968.,12' 1+, -H(%&, -V B Y68 (YHE 1 U4 S#!
+8&96<,'1,1-13,+/(%! I'+,<,'1%&H#!>,2,1'1 %$$%! +&(/8&/(%! 3%! $'1 &A1 &(- VeSS |

1(,3,1(, +/$896& NES, I+1'+&%3H#1&, | (HE, +&(%&, 1+, 1+ 1'1(, >HS04 &, \BIBLHDI 2' 341 +#!

$%! +&(/&&J(%! +,) G'++#1 2'31'(&%&%! %! DY+ G, ++%:! F#(&IBHEA HIISRELHHG
SH(,G,2%(#1$%!29%1%2,& |ES DYSHI-#$!+,+&H#3%6M + 184 B FEHE A3, 274!
1118, 1#9%(,12'11 | +HE1%S, 1-#S$#1+&96<,'1, 1I'+,<, 1%&H#1> 2, 1 QUSSR 2ZHA RS, |
+,43,2'1- 13%E1,&/-1 J:=1 LT:! #1 +&%<,'1,1 +'1' +&%6&H! +2#$&#! 11 3'-I ZMHGH
HHE1%$, Vo> #++#('| -HES,| +I#&&(,  L&H(3#-,1 %! Z/HSS$,! - | | EH&E N '>SHEIRI 1'(,) -#
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Q,!SIG%&&/11%I1('G'1-, 3HL&S&H(, (H#N%1-%1-1%12'1+,-#(Y6(# | +HE 1%$! (H$%&, >, 1%
3%6++,3H>H1&1- 13%EL,&/-1J: @!LTI-#$$#!+896<,'1,1$'2%6$, <<% &H! B, BOI$mHI G%
31 %! &(>%(#! ES,! +I+&%3#1&,! 3%++,3,1 11 %++$/8 ! 1 (+/5&%&,! 3+&(%1'!
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BLKIMO&Y$'E'IC;F!: 1-/+&(, %$#!

199m! K, +I#1+#! -#$! 2'(+'1 ,Q,+&#3,! %>%1<%&,! 1#(! $%! I(&#<, U 432
2'+&(/<,'1,“IF('GH++ (#++%0).%/(%!"%EL,:!
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