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79> :2H ?DB;?JKD= M;H:D 2C PM;23D $7F2JiB M DBID=I<r=2= 70 k:7FJ?EDe 2N ;7D EH=7D
2, Mi;DIB?9>D ;=H?<<; KD: 8=H;DPKD=;D ;i &:7 HiC 179> /2D; JHKAJKH 7K<2D; [HXD:;HKD=

EHI9>KD=ILEH>78;DI 7K<=;<]>HJ KD: :71 CE:KB7 ’DN:BBJ EiH 2D; =M]DI9>J; 3KEH:DKD= >H

H; :7FJ?EDIAEDPIF] M;?JH=;>D: HBXKJHI | JMBB) M7R: G7FRJeL;  OUe; 120 O, =
0;2;H;D M?H: 7KI D ;<?D?J?ED;D ;?D D<EH; 7+ *D 0:9>LBM?HAKD= C?J 2>H;H .C=8KD= 1J;

HKD=IFHE<?B 78=:B;?J:J :71:?D; :M;HJKD= ::H :H7# D KD: 7K< XK' H; ?DM?HAKD=D H;7=7;H;D A\D
8;2J;3;D H=;8D?II; ;HC\=B?9>J DD

"C :H?JJ:D $7F?J:B M?H: ::H 7AJK:BB: ,J7D: ::H 9> "D :;H '"7JKH ?1J k :7FJ?EDe ;?D D7>;PK I;B8IJL;H
D?A ?D :;D ;H;?9>;D IIXD:B?9>;| )>XDEC;D ?; DF7IIKD= LEBBP?;>J
FHIIXHAKD=ICT'D7>C:D 2C HJ9A:DS7K 179> ?C 3K=; :;H LEBKJ?ED ]8;H ;D;H7J?ED;D
k T ' 3H;D 7AJK;BB;H ,J7D: PM7H ;DJIFH;9>;D: 7KI
7AJK;BB; DIM?9ABKD=;D ?C ';K87K KD: =;H;?<J ?1J :;DDE9> 78;H DE9> A;?D D:; :;H
/:H8?D:KD=:D KD: /H8?D:KD=1C?JJ:B DJM?9ABKD= :7HIJ;BBJ ,E A\DD;D P  >7CXB;
EDI ?>H; 7HS8; L;HXD:;HD KC C?J :H .C=;
7Bl HKD:B7=; :;;H M;?J;H;D .DJ;HIK9>KD=;D PK 8KD= PK L;HI9>C;BP;D E:;H XKC,; 8?B:;D ?>H;
I7CC;D=;13;BBJ JHKAJKH KD: ?>H;D ,9>?9>J;D7K<87K =;D7K IE 7KI
"C L?:HJ:D $7F2J;B M:H:D PKHIJ :2; FH’?DP?F')-Ei'\é,F’)_[;I?éI 7 XK HD +7D:8;:2D=KD=D KD: ;7D
DIXJP; PKH DIM?9ABKD= 7:7FJ?LH HI9AD 8 o D= P 7 07D:H?95JKD= KD: 7DD
I9>H?'é'D | M'H:'b /EHI9>BX:.' 'DL]I\/]?QA'BJ ,M?' "1?7IXJ <]H :?; ,J7D:1?9>;H>;?J ;H<EH:HD "D L?;B;D
H]9A"D’8"7 sH SB%DKD: ?C I'7D’8E’3'79A 7K<’ :?D; IF'X iH729>D ol "D=DZKHMILDI 8;7IF2BIM;?;
P o ’ . ;C &719>?D;D87K AECC;D PKD;>C;D: 7:7F
J;H; :7FJ?ED LEHS8;H;?J;J M;H:;D A\DD;D 7D79> . o~ ] o
J?L; ,01J;C; PKC ?DI7JP ?D; DM;D:KD=
M?H: 7K< :;H HKD:B7=; ;;H H=;8D?ll; ;1 :H?3J;D 7:7E37L:D JH?DP?FI 210 P 7D ::H %K<J<7>HJ
$7F?J3;BI ;?D &7°'D7>C;DA7J7BE= PKH $B711?<?P?;HKD= o T o

N o D) 20 2R . H2 .
KD: ‘M:HJKD= LED :7FJ?EDIC7'D7>C:D :H7H8:? L'E;D'Efo’ﬁ_;'_Pb'DM?ﬁ_' C;i -;é5zl>JE-<r<<|:é|:SEZE9;
J:J DI9>B?::D: M?H: 7D>7D: 7KI=:MX>BJ:H &7° =PK=D MR C7=0B879> 21

0 .- . 119 90 . 2 -
D7>C;D N:CFB7H?I9> 1% DIM?8ABKD= LED DrlesiMeitioror BirCsd KHD 200 10T
19>BKIIL7H?7DJ;D 8;19>H?;8;D 7BKD= ©H BI= D2, H7=<BX9>;

7K< :?; ;B71UKD= H;7=?;H;D 7?>H; ;EC;JH?;
"C <]D<J;D $7F?J;B M;H:;;D 7D>7D: ;?D;H &E:;BBKD: ?>H;D 07?:;HIJ7D: 7DF7II;D )0%(0,$"
8H]9A; KC<7D=H;?9>; /;H=B;?9>18;H;9>DKD=;D <]H



elastische

Aufdickung Hinterkante S0

ACD without response force adaptation

Sensoren 20 |

ACD with response force adaptation

Sensoren
10 |

d [mm]
o

Aktuatoren Cable amplitude

Without damping

=20 |

Damping graph:
- w/o damper,

681  :7FJ?L; KI8?B:KD= ;?D;H -H7=<BX9>; C?J F?;PE;B;AJH : ,
- with non-activated ACD
19>,D ,J;BB;B;C;DJ;D )0%(0,$" A - vith ACD
0 50 100 150 200 250 300
time [s]

1.<@6B6@H@ 69 .AC272:
681  /H=B;?9> :;H 0?HAI7CA;?J 7AJ?L;H KD: F7II?L;H XCF

0?H: :?; ;<?D?J?ED 7:7FJ?L:H ,01J;C; 7TK< 7KM;H <KD=IIOIJ;C; 7D>7D: :;H ,9>M?D=KD=17CFB?JK::D LED
A; ]8;HJH7=D A\DD;D D79>-. %  :?; O>HXZL?BD & 4+ TH

3?2:B; 8?2 :;H DIM?9ABKD= 7:7FJ?L;H ,01J;C; M?;

<EB=J 8;19>H?;8:D M;H:;D 2:1;H -OFKI ;?D;H :7FJ?ED A7DD C?J :;C ;=H?<<

(F32C?:HKD= ;| ,9>M?D=KD=IL:H>7BJ:DI kIJHKAJKH;BB; :7FJ?EDe ;H<711J M;H:;D

_ HH?D=;HKD= LED 7KM;HAIL;H<EHCKD=;D ?D ;?IF?;B <]H :?; DM;D:KD= IJHKAJKH;BB;H 7:7F
J?L;H XCF<KD=IIOIJ;C; 1?D: ,9>HX=I;?B8H]9A;D

(FI?C?;HKD=:;H %71J7D=H?<<I<BX9>; K<=HKD: ?>H;H 19>B7DA;D KI<]>HKD= A\DD;D 8;?
?2:;,D 7TKM;HA;D ?D<EB=; ;?D;H AEC8?D?;HJ;D 0?H

(FJ')CO,HKDZ KD: 'ECE=;D?1?;HKD= :;H $H7<JPI$\KD: LED 0?7D: +:=:D KD: /HA:>H ,9>M?D=KD=:D

IIXD:; ?C -H7=M;HA C?J =HE:D CFB?JK:;D :DJIJ;>D .C :?iI:

,9>M?D=KD=;D PK AEDJHEBB?;H;:D MKH:;D PKDX9>1J

kF711?L;e  XCF<;H ;?D=;1;1dJPJ 7 :?; XCF<}H

D?9>J ?D :;;H %7=; 1?D: 179> 7K< KDJ;HI9>7?;:B?79>;

?, 7:7TFJ?L; ;1IJ7BJKD= LED 7KM;HA;D A7DD
‘KH9> KDJ;HI19>?;:B?9>; &7 D7>C.D P :KH9>

DF7IIKD= 5H 7KJ;?BIJ;?<?=A;2] ,9>M?D=KD=I7CFB?JK:;D ;?DPKIJ;BB;D M7H :?; DJ
M?9ABKD= k7AJ?L;He XCF<;H ;?D BE=?19>;H EHJI9>H?JJ
SD:HKD=D 7D 5H 7KJ?B=ECIH? EiH 77FI?L; TAJ?L; XCF<;H A\DD;D ?>H; ,J;7<?=A;2J 7D

?2; @;M;?B?=; ,;?BAH7<J 7DF7I1I;D KD: IE ;?D; EFJ?

C?;HJ; XCF<KD= =,MX>HB;?1J;D 7?B: H;2Jd1

JHP;K=J M;H:;D 1;?2J M;H:;D M;BIM;?J ,9>HX=I;?B8H]9A;D C?J

. 7AJ?L;D XCF<KD=IIOIJ;C;D 7KI=;1J7JJ;J BI ;?

C 7l &7 D7>CiD KCPKIJPD MiH:D LH IF?;8; ADD;D >?;H :2; "@II;B8H]9A; 8;2 $7CF;D

19>7?;::D; DIXJP; L;H<EB=J :?; M?;:;;HKC PK KDJ;H 2 HB7D: & 4+ TV E:H 2

19>7?::B?9>;D ;<?D?J?ED;D :;H :7FJ?L?JXJ ?C 7KM;H7D@E-K:@C7D HJ9A; 8;? KS8HELD?A ?D $HE7J2:D

I;D <]>H;D 78;? M?H: ?D :;H %?J;H7JKH KDJ;H|9>?& 4 T =:D7DDJ M:H::D

;D PM?19>;D ;?D;H kIJHKAJKH;BB;De KD: ;?D;H k<KDA

J?ED7B;D :7FJ?EDe "D #7F7D M;H:;D L;H=B;?9>87H; 7AJ?L; XCF<;H ?C
IE9>87K PKH K<D7>C; LED :;H:8;8;D?D:KP?:HJ;D

?:;HIJ;D 7:7FJ?L;D ,JHKAJKH;D MKH:;D ;DJM?gA;B:b>M?D=KD=;D 2D=:11JPJ 19" |

KC M?D: KD: ;H:8;8;D?D:KP?;HJ; ,9>M?D=KD=;D YA )0%(0,$"

AEDJHEBB?;H;D PK A\DD;D KD: :?; %;?1JKD=I<X>?=A;?J

KD: ,?9>;H>;?J PK ;H>\>D 71 3?;B :;H :7FJ?ED 07?; 8;H;?JI ;HMX>DJ =?8J ;1 D;8;D :;H IJHKAJKH;BB;D

A7DD <EB=B?9> :?H;AJ D79>-. % 7Bl (F 7K9> :?; k<KDAJ?ED7B; :7FJ?EDe !?;HKDJ;H M?H: 7BB

:71 ?DFHX=;D LED $HX<J;D

J?C?:HKD= :I ,9>M?D=KD=IL;H>7BJ;DI KD: :;H =:C;?D ;?D; DF7IIKD= 7D ;?D; L;HXD:;HJ; 'KJ
:7C?J L;H8KD:;D;D /HH?D=;HKD=:;H 7KM;HAIL;H PKD=E:HL;HXD:;HJ; .CM;BJ8;:?D=KD=:D L;HIJ7D
<EHCKD=;D :;<?D?;HJ M;H:;;D ?; (FJ?C?;HKD= ;H;D ,!1%"! T)) +- 78;?

<EB=J :KH9>:D ?DI7JP LED XCF<;H;B;C;DJ;D :?; 1?D: :?; k<KDAJ?ED7B;D :7FJ?EDIIOIJ;C;e C;?1J
71 ,9>M?D=KD=IL;H>7BJ;D :;H ,JHKAJKH 1J;K;HDKF71I?L; ,O1J;C;e | ?1J 78;H B;?9>J LEHIJ;BB87H



7101?; :KH9> k7AJ?L; B;C;DJ;e 7K<=;M;HJ;J M;H
D A\DD;D KD: :7:KH9> ?D ::H %7=; 1?D: 179>
D79> ;?D;C 8;1J?CCJ;D +,=,BKD=IFH?DP?F ;?=,D
1IXD:?=7DPKF7II;D -. %

;?IF?;B; <]H :?; k<KDAJ?ED7B; :7FJ?EDe 7D :?; =
M]DI9>J; 'KIPKD= I?D: $B7FF E:;H 'K88H]9A;D
?B: :?; ?>H; EHC KD: ,JHKAJKH @; D79>:;C ES8
1?; :KH9> ,9>?<<I| E:;H ,JH7 ;DL;HA;>H =DKJPJ M;H
;D 7DF71;D A\DD;D ;HD;H A\DD;D <]H ;?D;
k<KDAJ?ED7B; :7FJ?EDe 7D .CM;BJ8;:?D=KD= 681 KDAJ?ED7B; :7FJ?L?JXJ ¢ $B7FF8H]9A; ?C !7<;D LED
:N;CFB7H?19> :?; 79>AEDIJHKAJ?ED;D CE:;HD;t $7:B ’!%..!’ ' '
J7:?7;,D 7D=<]>HJ M;H:;D :?; ?D :;H %7=; 1?D:

179> ;D @;M;?B?=;D 0?JJ;HKD=I8;:?D=KD=;D :KH9> o ot o o 5 _ o 5
T<<D:D KD: ,9>B?:":D 7DPKE7II:D LEH=;I;>;.D 2;I;I /EH=;>;D ?1J C?JJB;HM;?B; ?C

" 79>8;H?9>J <|H !E>BA71J;D
JH ;?D; IJHKAJKH;BB; E::H <KDAJ?ED7B; :7FJBEIPAD 7KI ;JED LEH=I9>H?:8;D 7:KH9> A\D
MKH:; LED ;?D;H 129> I:B81J 1J;K;HD:;D 8PM C; D;D :?; H]9A;D 8;? U8;HI9>H;?JKD= ;?D;H <;IJ=;
9>7D?19> =;1J;K;HJ;D DF7IIKD= 7Kl=;=7D=;D B;=J;D ;7DIFHK9>KD= E>D; M;;DJB?9>; ;;?D<BKI
&?J B?9A 7K< :?; 3?2:BI:JPKD=:;| EHI9>KD=IFHE@:AKD=:;I JHA;>HI E;;H ;?D;D ?D=H?<< ?D :7I 8;1J;
J:l K7:7FJ?L; H]9A;D87KM;HA:e :;H:;D IJHKAJKH:BB:>;D:; H]9A;D87KM;HA L;HIIXHAJ M;H:;D
?=;D19>7<J;D :KH9> :?; H=XDPKD= PKIXJPB?9>;H
B;C;DJ; 7:7FJ?;HJ M;H:;D IEBB;D ?1J :;H ?D87K 1.<@6B2 >J072:
;?D;H ,J;K;HKD= D?9>J C\=B?9> /?;BC;>H C]lI;D
?D; M;HIKD= :H 'EJM;D:?=A;?J KD: :?; "C+7>C;D:H)HE@;AJ8;7H8;?JKD= MKH:; :?; AED
AEDIJHKAJ?L; .CI;JPKD= :;H &7°D7>C; :KH9> IJHKAJ?L; :7FJ?ED LED ,JH7 ;D8H]9A;D <]H :?; <EB
:?D;D <79>AKD:?=;D "D=;D?;KH ;H<EB=;D 78;? 1?D=;D:;D :7FJ?EDIP?;B; KDJ;HIK9>J
5 H 3KIJ7D: KD: :?; ;7DIFHK9>KD=:;I 7KM;HAI
PK 8;1J?CC;D IEM?; :;H :7FJ?EDIP;?JFKDAJ KD: —
:?; ;H<EH:;HB?9>;D AEDIJHKAJ?L;D &7°'D7>C;D <;IJ
PKB;=;D "C +7>C;D :?;I;H /EH=;>;DIM;?I; MKH:; _ :7FJ?ED 7D ;H>\>J; D<EH:HKD=;D SD:HKD
5H =H?<< 5 H KAEDIJHKAJ?L,D :7FJ?EDe =MX>BJ=:p ::H +:=:BM:HA:
5 H M?; <EB=J :;<?D?;HJ M;H:;D A7DD

:7TFJ?ED 7D ;H>\>J; ;7DIFHK9>KD=;D ?D<EB=;
[HA;>HI| - CF;H7JKH ;J9

_ 7TRJ?ED :;H /}HA;>HI<BX9>; PKIXJPB?9>H 7>H
2D; AEDIJHKAJ?L; :7FJ?ED ?1J :?; DF7IIKD=:?D:H  |JH:?<:D /H8H:?J:HKD= ::| U8:H87KI
JHKAJKH 7D 179> L;HXD::HD:: XK';H: KD: ?DD;H:
-7DIFHK9>KD=:D :KH9> :?D: H=XDPKD= B71J78JH7 :/FJ?ED :H HI9AD7KIIJ7JIKD= %XHCI9>KIP
=;D:;H B,C,DJ, MXD, ,9>KJP,7DH79>JKD: ,Jg
KH9> :2D: KAEDIJHKAJ?L: :7FJ?EDe M?H: PKC :23:D -/ T97ED 5H [ECIH? DK H7:2:DJ;
H $H7<J<BKII 8;;?D<BKIIJ PKC 7D:;H:D :7I H<EH “7FJ?ED :I 7KM:HAPKIJ7D:l "DIJ7D:>7B
CKD=IL;H>7BJ,D =13;K;HJ  ?D; KAEDIHKAJ?L; jKp=8PM "DIJ7D:I:JPKD=
"7FJ?EDe IEBBJ; 8;? :;H )B7DKD= :| .HIFHKD=I
87KM;HAI 8;H]9AI?9>J?=] KD: LEHS:H;?J;J M;H:;D
KC ::D ?D<BKIl ::H IFXJ:H:D DF7IIKD=I7H8;2J:D e
7K< :?; 'KIPKD= 8;P?;>KD=IM:?l; 7K< ::D ?D=H?<< 1<@6;:?7:F2<@
?D :;D ;1J7D: PK C?D?C?;H;D ‘A2 6:'Al2 ;:F2<@

Bl ;?D<]>H;D:;l ;?IF?;B <]H ;?D; kAEDIJHKAJ?L; 7I HKD:FH?DP?F ;?D;H -K8; $EDIJHKAJ?ED 8;1J;>J
:7FJ?EDe A\DD;D :?; 8;?:;D ,J7>B8;JED<79>M;HA :7H?D :711 :?; I]BB; ;?D;l -H7=M;HAI 7Bl JH7=;D
8H]9A;D /[?7:K9 :;I B79?ZH;l KD: [?7:K9 :; wH +E>H E:;;H $71J;DGK;HI9>D?JJ 7KI=;87B:;J
,OB7DI :?;:D;D L=B $7F?J;B :? wH;D HIJ;B M?H: "C E9>>7KI87K M;H:;D KDJ;HI9>7?;:B?9>;
BKD= MKH::D 8;H;?JI PKIXJPB?9>; DA;H KD: .C/7TH?7DJ;D :;H -K8; $SEDIJHKAJ?ED;D L;HM;D:;J
B;DAIJ;BB;D <]H ;?D; IFXJ;H; ;NJ;HD; /EHIF7TDDKD="B:



A1

Z___ 681 N;CFB7H?19>; DF7IIKD= :;I H]9A;D]8;H87KI 7D

Z [ :?D; =BE87B; %71J;H>\>KD=

— 1

‘—T —

4t:]_ *K:H19>D?JJl IEM?; KDJ;H ::D $H7=7HC:D 78=;
J B;?J;J

?; LEH>7D:;D; H]9A;DIJHKAJKH :?;DJ >?;H8;? 7BI
681 KIIJ;?<KD=I1I01J;C; ?C 'E9>>7KI87K H79;: -K8; FH?CXH;H k-Ksye =H :KH9> PKIXJPB?9>; I:AKD:XH;
KD:B:: -K8; KD: -K8; 2D K8, K8; B:C:DJ: :H=XDPJ M?H: ?B: P:?=J :N:CFB7

H?19> ;?D; C\=B?9>; [fTH?7DJ; :;| 7D=;:79>J;D
;? ;?D;H  -K8; ?D -K8; $EDIJHKAJ?ED M;H:D .7FJ2EDIAEDP:FJI KH9> :?: $EC8?D7J?ED :il
%713;D IEME>B :KH9> ;?D;D ?DD;H;D $;HD 7Bl 7TKQH>7D::D:D IE>BA7IJ:DI C?J :?D:C :H=XDPJ:D
:KH9> ;?D; XK';H; $EDIJHKAJ?ED 78=;JH7=,D 79>M:HA A7DD :71 :17CJIH7=M:HA :?D: :H>\>J:
=BES7B; ;B7IJKD= ?D %XD=| KD: 7K9> ?D *K;HH?9>
BH(D: 7K<D;>C;D

3KH (FJ?C?;HKD= ;1 %71J78JH7=I M;H::D :?; ?DD;H;
KD: :?2; XK';H; -H7=1JHKAJKH C?J;?D7D:;H =;AEFF;
P KH9> [9ADI9>?8,D KD: I?D: IE 7D :H HKD:IXJPB?9> IEBB;D :KH9> :7I 8;781?9>J?=J;
%7=; =C?DI7C KD: I>H C7JH?7B;<<?P?,DJ :?)k :7FJ?EDIAEDP;FJe KC<7D=H;?9>; 1J7J?19>; KD:
%713;D 78PKJH7=D ?D 8;MX>HJ;l ;?IF?;B <]H :?; =:EC:JH?19>; DF7IIKD=:D 7D :?D:C :1J7D:
DM;D:KD= LED -K8; ?D -K8; $EDIJHKAJ?ED;D ?1J87KM:HA :HC\=B?9>J M:H::D ?: DF7IIKD=IC7
17, >EH?PEDJ7B; KIIJ;?<KD= LED !E9>>XKI;HD ;?D7>C:D IEBB;D <B;N?8;B ?D:?L?:K;BB IEM?; KDJ;H;?
:?2;1;D -K8; ?D -K8; KIIJ;?<KD=;D L;HJ;?BJ 179>:?;  D7D::H AEC8?D?;H87H ;?D=:;JPJ M;H::D A\DD;D
'EH?PEDJ7B8;B71JKD= :KH9> :?; ;9A;DI9>;78;D 12;HPK ?I1J ;?D CE:KB7H;l $EDP;FJ ;H<EH:;HB?9> ?;
;DJIFH;9>;D: ;;D ,J;?<?=A;?J;D LED ?DD;H;C ,J7>B <<?P?:DP ::H L;HM:D:;J:D &E:KB; M?H: C7'=:8B?9>
8,JEDAHD KD: XK*;H;H %E9><7II7:; K<=HKD: ;| :7:KH9> 8;1J?CCJ :7Il I?; IEME>B 1J7J?19>;D 7BI
D?9>) 7<<?D;D /H<EHCKD=IL;H>7BJ;DI LED k%H8»> 87KL:H<7>H:DIJ;9>D?19>:D :I?9>JIFKDAJ;:D
<71I7:;e KD: k$;HDe AECCJ ;| PK ;?D;H 7KI=;FHX= =:H:9>J M:H::D ?; $EDIJHKAJ?ED:D IEM?; :?; D
J;D 0;9>;BM?HAKD= PM?I9>,D :;D 8;?7:;;D 7KJ;?  19>B]Il; 7D :;D PK KDJ;HIJ]JJP;D:;D )KDAJ;D P
B;D :?; 78;H C?J :;D >;KJ?=;D <EHJ=;I19>H?JJ;D;D ; $H7=7HC 7>H87>DFB7JJ; %XD=I1101J;C IEBBJ;D
H;9>DKD=IC;J>E:;D =KJ 78=;8?B:;J M;H:;D A7DD |?9> :KH9> ;?D;D AB7H:D $H7<J<BKIl 7KIP;?9>D;D
$T" 8 7D;8;D ?1J ;I 7K9> M?9>J?= :7Il :?; CE:KB7H;D
B;C;DJ; ==< 7K9> <]H 179> ?IEB?;HJ 78;H P?;B=;H?9>

. ') . e .. . — —
GI2>@>.4A4 A3 >J072: J;J 7K< 179> L;HXD:;HD:; D<EH:;HKD=;D 7D=;F7IIJ

M;H:;D A\DD;D
"C +7>C;D :;I EHI9O>KD=IFHE@;AJ;| M?H: :?;
U8;HIJH7=KD= :?;l;| -K8; ?D -K8; )JH?DP?FI 7K< :?;
DF7IIKD= LED ,J7>B8;JED KD: ,F7DD8;JEDS8H] :3;>12>A:47<>;368
9A;D KDJ;HIK9>J
Kl ;;H ;<?D?J?ED :;| :7FJ?EDIAEDP;FJI A7DD :?

DI7JPFKDAJ <]H :?;l; U8;HB;=KD=;D 1?D: :?; H;AJ :7]1 D<EH:;HKD=IFHE<?B <]H CE:KB7H; 7:7FJ?L;
P7>BH;?9>:D ;<?P?J; ?2C I1?D8B?9A 7K< :?; *K;HAHYED7>C;D 78=;B;?J;J M;H:;D ';8;D ;?D;H AB7I

KD: -EHI?EDIJH7=<X>?=A;?J 8;? 8;13;>;:D:;D1?19>;D /;HIJXHAKD= IEBB ;?D; ,01J;CL;H8;II;HKD=
H]9A;D87KM;HA;D Kl :;D 79>M;HACE:;BB;D ?C ,?DD; ;?D;H H>\>KD= :;;H -H7=<X>?=A;?J KD: :;H
PKH 887B:KD= :;lI *K;HAH7<J KD: -EHI?EDIJH75J;?<?=A;?J :;I U8;H87KI ;HP?;BJ M;H:;D ;HD;H IEBB
L;H>7BJ;DI M?H: :?; H=XDPKD= LED LEH>7D:;?D; =,EC;JH?I9>; DF7IIKD= E:H ;?D; DF7I

D;D U8;H87KJ;D :KH9> PKIXJPB?9>; [J78<\HC?#D= :;H H]9A;D7KIIJ7JIKD= ;HC\=B?9>J M;H:;D
-H7=;B;C;DJ; ?DD;H>7B8 E:;H 7K“;H>7B8 :;I 718;:;KJ;J :7II :?; ;H<EH:;;HB?9>;D &7°'D7>C;D



Einsatz -
erganzender | kraftsc_hlusmge
Elemente Verbindung
erganzende
Elemente
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einsetzbar [ | infolge Steifigkeit
flexibel | | | erforderliche konstruktive _|  volistéandige
kombinierbar MaRnahmen Adaption T Kraftibertragung
Lo o dynamische
kein Eingriff in die L
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bei der Planung
keine Beeinflussung
des Verkehrs L | nachtrégliche
Herstellung

681  D<EH:;HKD=IFHE<?B <]H CE:KB7H; 7:7FJ?L; &7°"D7>C;D

IEME>B ?D:?L?:K;BB ;?DI;JP87H 7Bl 7K9> <B;N7?8;B KB?J78>XD=?=; /;HXD:HKD=;D :;H ;EC;JH?;
J;H;?D7D:;H AEC8?D?;H87H 1;?D CJII;D 3K:;C IEBB I1?D: ?C +7>C;D :;H ;H;9>DKD= PK 8;H]9AI?9>
:KH9> ;?D; [EH8;H;?JKD= :;H IFXJ;H;D :7FJ?ED ?C J?=D

+7>C;D :;H )B7DKD= ;?D; H=XDPKD= 19>D;BB KD:

2D<79> E>D: M::DJB?9>: ?D=H?<<: 2D :?: LEH>70 8:19>H?:8,D; D<EH:HKD=IFHE<?B M?H: ?D ?B:
~D: JHKAJKH [EM?; E>D: :?D: ::?D<BKIIKD= ::H DE9>C7BI PKI7CC;D<7II;D: :7H=;1J;BBJ

KIJPKD= C\=B?79> 2D [CX" 5H ;<?D?J?ED 5l 7| g9>H?;8;,D; :7FJ?EDIAEDP;FJ MKH:;; PK
:7FJ?EDIAEDP;FJ;1 IEBB;D :2; DF7IIKD=:D :KH9> pyg>1) <H:? LED :L:DJK:BB:D +7D:8;:?D=KD=:D <EH
;H=XDP;D:; 7KJ;?B; ;HC\=B?9>J M;H:D :?; ;?DiD  cKB?:HJ KD: A7DD <EB=B?9> 7K< KDJ:HI9>?::B?9> H]
P;D:;D 7KJ;?B; C]II;D <EB=B?9> AH7<JI9>B]II?= C?J
=H LEH>7D::D:D ,JHKAJKH L;H8KD::D M:;H::D KD: _ 7BA;D8H]9A;D
PK:;C ?D ;H %7=; I;?D 7K<=HKD: ?>H;H ,J;?<?:A;3J E=;D8H]9A;D
%71J;D 7K<D;>C;D PK A\DD:;D
+7>C;D8H]9A;D ;J9
?D 8;IED:;H;I K=DC;HA ?1J IEC?J 7K< :?; D
19>B]Il; PKH /;H8?D:KD= :;H ;H=XDP;D:;D B;C;D 3K:;C A\DD;D KDJ;HI9>?;::B?9>; U8;:H87KJ:D 8;
J; C?J :;H LEH>7D:;D;D ,JHKAJKH PK B;=D 7?;I; JH79>J I M;H:D
CliI;D IEME>B <]H ;?D; 1J7J?19>; 7Bl 7K9> <]H ;?D;

_ )B7J3D
:0D7C?19>; ;7DIFHK9>KD= :?D: LEBBIJXD:?=:
$H7<J]8;HIH7=KD= [?9>;HI1J;BB;D ADD;D ?; ;C;| _ )B7JJ,D87BA,D
IKD=:;H DI9>B]Il; IEBB D79> 7AJK;BB;H 'EHC C\= IE>BAXIJ:D :J9

B?9> I:7D
3KH ;7H8;2JKD= ?C +7>C;D :2;l;I EHI9>KD=I
718;:KJ;J 1711 7BB; ;?D=;1.JPJ;D 7KJ;?B; ;DJ FHE@;AJl MKH:;D ,F7DD8;JED87BA;D8H]9A;D C?J
M;:H =DEHCJ E:;H JOF;D=FH]<J PKC?D:;lJ @;E>BA7IJ;DGK;HI9>D?JJ 7KI=:MX>BJ
:E9> 87K7K<I?9>JB?9> PK=;B7II;D I;?D CJlI;D
'8;D :2;;D AEDIJHKAJ?L;D D<EH:;HKD=;D I1?D: ?: 3%:B; :2; :KH9>;?D; :7FJ?ED ;HH;?9>J MH::D
M:2J:H: +7D:8::?D=KD=:D PK 8:79>J:D A\DD;D MKH:;D 8;H;?JI 2C $7F?J;B  =,D7DDJ
"C +7>C;D :;H )HE@;AJ8;7H8;?JKD= MKH:;D ;N;C
?, TK;H>7<J?=A;?J :;H $SEDIJHKAJ?ED ?1J IEME=B7H?I9> <EB=;D:; &\=B?9>A;2J;D PKH <B;N?8B;D D
LEH 7BI 7K9> D79> ;;H DF7IIKD= 1?9>;HPKIJ;BB;DF7IIKD= LED H]9A:D 7D7BOI?;HJ

?; D<EH:;;HKD=;D 7D :?; KI<]>HKD=I=,D7K?= _ H>\>KD=:;H /;HA;>HIB71J;D

A;?J 1?D: 8;IED:;HI >E9> 7DPKI;JP;D :7C?J ) . ]
D79>JHX=B?9>; H=XDPKD=;D FHES8B;CBEI 7D=; ‘CEH:DKD= 5H [HAZHIB7IJD
19>BEII;D M;H:;D A\DD;D _ DF7IIKD=:;H H]9A;D7KIIJ7JIKD=



?, :7TFJ?ED ;H<EB=J :KH9> ;?D; H=XDPKD= PKIXJ

B?9>:H B;C;DJ; !?;H8;? I?D: <EB=;D:; B;C;DJ
JOF;D ;?DI;JP87H
_ 1J78<\HC?=; B;C;DJ;

<BX9>?=:; B:C;DJ;

|- Altbeton [_] Neubeton

3K:;C A7DD :?; [;H8?D:KD= PM?19>;D :;D ;H=XD
P;D:;D B;C;DJ;D KD: :;C U8;H87K :KH9> L;H 681  [LHIJXHAKD= :KH9> ;JED:H=XDPKD=
19>7?;::D; ;H8?D:KD=;D H;7B?1?;HJ M;H:;D

FKDAJ<\HC?=; /;H8?D:KD= KI8?B:KD= ;?D;I}
$DEJ;DI I

B?D?;D<\HC?=; /;H8?D:KD=
<BX9>7?=; ;H8?D:KD=

"C +7>C;D :;;H ;7H8;?JKD= MKH:;D 7K<=HKD: :;l
=;H?D=;H;D PKIXJPB?9>;D ?=;D=;M?9>JI [J78<\HC? i
B;C;DJ; 8;JH79>J;] :?; :KH9> FKDAJK;BB; E:;H 681 )KDAJK;BB; /;H8KD:;B;C;DJ; ?C LEH>7D:;D;D ;JED

B?D?;D<\HC?=; DI9>B]Il; C?J ;;C H]9A;D]8;H87K ) %
L;H8KD:;D M;H:;D BX9>?=; B;C;DJ; KD: <BX9>?=;
/;H8?D:KD=;D MKH:;D D?9>J 8,JH79>J;] _ HIIXHAKD= LED U8;H87KJ;D :KH9> 8;M;>HJ;D

K<8;JED ?B: B?DAI
?: HKD:B7=; :;H ;C;lIKD=8?B:;J :;H PKC 3;?J
FKDAJ :;H JHE@;AJ8;7H8;?JKD= =]BJ?=; ™ 79> — HIIXHAKD= LED U8;H87KJ;D :KH9> 8;M;>HJ;D
8;H?9>J ,FH?JP8;JED ?B: &?JJ;

HIIXHAKD= LED .DJ;H87KJ;D :KH9> 8;M;>HJ;D
,FH?JP8,JED E:;H ;?D; ;JED;H=XDPKD= ?B:

&@.:1 12> 205:67 H;9>J1
2: 1:2JB?9>; KD: KDJ:HI:23?=; HIJXHAKD= LED
".05@>H486052 U8:H87KJ:D M?H: :78:2 2D ::H +:=:B C?J ,FH?JP8;JED
)2>?@H>7A:479.K:.592: 7KI=;<]>HJ  ;J7?BB?;HJ; "D<EHC7J?ED;D PKH /;HIJXH
6842006:2 AKD= :KH9> ,FH?JP8:JED :DJ>XBJ P ,IS +

"D :?;I;C $7F?J;B M?H: ;2D UBHBB?9A I8H 5D 7TAJK 11 oo imr S 6o ety FHIIXHAKD= G2
BB;D ,J7D: ::H 9>D?A LED BEA7B;D KD: =BES7Bfy 11 o o0 0T e oD MPHA
[HIIXHAKD=IC7'D7>C;D PKH H>\>KD=:;H ?;=; . D FHSKD: | P’M'?I9>'D "’C LEH,>7D“D'D'KD"

IEM?; *K;HAH7<J KD: -EHI?EDIJH7=<X>?=A;?J |_ D K HIOSD299. KC 2D 3KI7CODMPHAD

,J7>B8;JED KD: ,F7DD8;JED8H]9A;D =;=;8;D 7Bl :17CIGK:HI9>D?J] PK :HP?:B:D

DB7=; ;DJ>XBJ ;?D; K<?.IJKD LED 8;H;?JI 7KI "12:H<H 21 P ;2D; =;;2=D.J; JEH8;>7D:BKD= ::H
<]>HJ;D /;HIIXHAKD=IC7'D7>C;D ?C H]9A;D87K . . . | .
2 2C +75C:D “H JHE@:AJ8:7H8:2JKD= 7D7BOIZ:H EDES8;H<BX9>; K<H7K;D :KH9> !E9>:HK9AMT7I
‘KII’D'.YKI—'M'I-,IJ'J”MKH"D, ' T ""ILHIJH7>B;D E S ;H<EH:HB?9> BJ;HD7J?L A\DD;D
S IKI=MGHY; 5 7K9> <BX9>?=; [;H8KD:;B;C;DJ; P 17<J8H]9A;D
E;;H FKDAJK;BB; /,H8KD:;B;C;DJ; P D79>JHX=
)2>?@H>72: 96@ 2@;:2>4H:FA:42: B?9> ;?D=;87KJ; ;M;>HKD=IIJX8; E:;H ]8;B ?B:

PKH U8;HJH7=KD= :;H /;H8KD:AHX<J; ?D :;H K=;
:? ;?D;H [HIJXHAKD= LED 7KJ;?B;D :KH9> ;?D;PKC K<8-'JED L:-HM:D:-J M:H:D +' %

D79>JHX=B?9> 7K<=;8H79>J; (HJ8;JEDI9>?9>J M?H:

:?D;C 8;13;>;D:;D 7KJ;?B ;?D 8;M;>HJ;H "KS; ?D; [HIJXHAKD= :KH9> D79>JHX=B?9>;D K<8;JED
JED >?DPK=;<]=J [?;H<]H AECC;D ?C H]9A;D87K ?B: 8?;J;J 179> 7D M;DD :?; LEH>7D:;D; H]
<EB=;D:; ;HIIXHAKD=1J;9>D?A;D PKC ?DI7JP 9A;D<7>H87>D E>D;>?D ?DIJ7D: =;I;JPJ M;H:;D



:?9A;D :?; ;;DDE9> =KJ; /;HIIXHAKD=I;?=;DI9>7<
Eg J;D 7K<M;?I;,D 1% "-3 1% "-3

=D

—

B 20 cm Konstante /E Aufbeton variabel
)2>?@H>72: 1A>05 :.05@>H486052
B );>7?<.i:A4

s oy \‘Best.\Tragwerk
SN AN

(==X

==

W 3KH D79>JHX=B?9>:D /HIJXHAKD= LED H]9A:D :KH9>

__'T___._verénderlich - 4;._ — :?D; LEH=;IF7DDJ; ;M;>HKD= 8?;J;J 179> ;?D; ;N

—% J:HD; /EHIF7DDKD= 7D NJ;HD; /EHIF7DD=B?;:H

MKH:D KHIFH]D=B?9> PKH /HIJXHAKD= ::<?P?JXH:H

681 &7KJ>8H]?A; K<8;JEDL;HIJXHAKD= KD: HI7JP :;H $EFF,B<K=,D8,H,99>, ,D\]MogA,B\] ,9, |\],BB,D >,KJ,
STFED 71 J7D:7TH:L:H<7>H:D PKH /HIJXHAKD= LED H]

9A:D ?D %XD=IH?9>JKD= :7TH 1/+,!

KD: M;H:;D IEME>B 8;? |[E>BA7I1J;DGK;HI9>D?JJ;D

7BI 7K9> 87 )B7JJ;D87BA.D :?D=:1:JP] ?B:

CKII KD: =B;?9>P;?J?=:;H ;:7H<D79> ;?D;H ;H>\>
J;D -H7=<X>?=A;?J =;,=;8;D ?I1J KH9> ;?D; K<8;JED
19>7?9>J A7DD IEME>B :?; ?;=;:HK9A 7Bl 7K9> :?;
?,=,PK=PED; LHIIXHAJ M;H:;D ?; H=XDPKD=C?J 2: |H7DA;HKD= KD: .CB;DAKD= :;H D79>JHX=
'EHC7B8;JED;D 8H?D=J 7BB;H:?D=I ;?D; E<J D?9>J KByH-D F7DD=B?:::H 7D :?D:C 8:1J:>:D::D -H7=
>8B?9>; ,J;?=HKD= I ?=D=M?9>Jl C?J 179> M:HA 1J;BB;D E<J :?; 19>5M?;H?=1J; K<=78; ?D :;H)B7
3K:;C ?1J :?; H]9A; MX>H;D: ;;H KI<]>HKD= PK DKD= KD: :;H KI<]>HKD= :7H '., +
C?D:;13;?DI;?2J?= PK IF;HH;D 2.1 213 7K9> ;;H HKD: M7HKC >XK<?= :?; DP7>B
H [H7DA;HKD=I KD: .CB;DAFKDAJ; C?D?C?;HJ
KD: ;?D; =;H7:B?D?=; ,F7TDD=B?;:<]>HKD= C?J /;H7D
A;HKD=;D 7D :;D H]9A;D;D:;D =;MX>BJ M?H: ?B:
P;?=J PM;? &\=B?9>A;?J;D PKH !:HIJ;BBKD= :;H
.CB;DAIJ;BB;D MES;? D;8,D ,J7>B8;JED;B;C;DJ;D
g;(’g> H;?D; ,J7>BB\IKD=;D ;?D=;l;JPJ M;H:;D "D
8;?:;;D XBB;D M;H:;D :?; ;H=XDPJ;D ,J;BB;D ]8;H
AKHP; J78IF7DD=B?;:;;H C?J :;C ;IJ7D:I87KM;HA

:M?9>JIIF7H;D:;H 17D: ?DDEL7J?L; ,ED:;H8;JED;
C2J >E>H HK9A<;IJ2=A;2] KD: 29>J?=A;2] M?; P
>E9> KD: KBJH7>E9><;1J; ;JED; <]JH :?; :;HP;?J 7B
B:H:?D=I DKH M;D?=; .DJ;HIK9>KD=;D ?C +7>C;D
2D;H D79>JHX=B?9>;D /HIJXHAKD= LEHB?;=;D
I;>H =KJ; B?;'<X>?=A;2J >E9><;IJ;H KD: KBIH7>E
<;IJ;H ;JED; IEH=J <]H ;?D; L;H8;ll;HJ; C;9>7D?
195; ;HP7>DKD= ::H (8;H<BX9>:D KD: A7DD <EB=
B?9> 8;? :DJIFH:9>:D:H (8;H<BX9>:DH7K?=A2) pkSKD:D JH 2 DILH7DAHKD= :H SNJHD:D
2D;H HX\>J;D 9>K8<K=;DIH7=<X>?=A;2] 8;2JH7=0/PP=B?:5H MiH:D MDD C\=B?79> LEH>7D:D;
21 =7B] 7D7BE= <JH :D ?DI7JP LED I;B8IL;H:29> D:GKiHIHX=H =DKJPJ 2B: E8D 2 NPD

J;D:;C ;JED 7Bl K<8JED +" $ JH?P?JXJ PM?19>.D :C ,J;= ;I ;1J7D:IGK;H

"+ 95((, &U%% + 18 19>D?JJI KD: :;C D79>JHX=B?9>;C ,F7DD=B?;: IEBBJ;

&+ &)%&" C?D?C?%HI M;H:;D KC :?; PKIXJPB?9>; *K;H8?;=KD=
PK 8;=H;DP;D

"D H ,9>M;?P IEM?; ;D '?;:;;HB7D:;D MKH:;D

DD H<EB=H?29> 7KI=i<]>HJ +UI0"% + PKIXJPB?9>; HKOAAHX<J; KD: ¢ 8;? D?9>] =;H7:B?D?
)G 7 "D :2:I:C 3KI7CC:D>7D= =,C HB7K< ¢ 7K9> .CB;DAAHX<J; ?D :;D *K;H
MKH:; 7K9> H ?DI7JP LED >E9>B;?IJKD=I<X>?=;¢9>D?JJ ;?D=B;?JJ

/IHBJED <JH 2, "DI7D:LIPKD= LED HI9AD  7095.14=287 129> ;2D; /H8;II;HKD= :;;H <EB=;D:;D

8;,JH79>J;J +U!0"% + ;HD;H MKH:;D 795M:?I:
.DJ:HIK9>KD=:D PKH DM:D:KD= LED $7FF;D 7KI Y
KBJH7>E9><;1J;C ;JED :KHO9>=<]>HJ ! % _  ?2;=JH7=<X>?=A;?J

_ HCIKD=I<;132=A;2]
"D @]D=1J;D LH\<<;DIB?9>KD=;D M?H: :7I )EJ:DP?7B
2D;H LHIIXHAKD= C?J 5NJ?B8;JED 7K<=;P;?=) =2; AECFHII?ED KDJH 8H7K9>IB71JD
7D=;7H8;2J;J;D D?9>J AEHHEI?EDI=;<X>H::3D 7hH  gop:|38:M:>HKD=
=:B;=; P;?=;D ;?D L;H=B;?9>87H;| -H7=L;H>7BJ;D M?;
J7>B8,JED ?; =H?D=;H; JED:;9AKD= ;HC\=  ;? KC=;B;DAJ;D F7DD=B?;;HD ;H=?8J 179> ?D<EB=;
B?9>] :?; KI<]>HKD= LED I;>H :]DD;D ,9>?9>J ::H .CB;DAAHX<J; 7K9> ;?D; :HH?D=;HKD= :;H ;2D



Zugstrebe ---- Druckstrebe ‘

681 &E:;BBIA?PP; ¢ H>\>KD= :;H 3K=IJH;8;DJH7=<X>?=A;?J
:KH9> /EHIF7DDKD= :;H ,J;=;

681  HI9A; ?C +EIJE9AH !7<;D /:HIIXHAKD= ;?D;l )B7J
J:D87BA;DI :KH9> ;NJ;HD; /EHIF7DDKD= % 1

Spannanker

Vorsatzschale

681 KI<]>HKD= ;?D;H .CB;DAIJ;BB; ?D ,J7>B8;JED B?DA
1+, .CB;DAKD= :;H ,F7DD=B?;;H
:KH9> ;?D ,J7>B;B;C;DJ H;9>JI )('3%

Stahltrager

Festanker

681 ,9>K8L;HIIXHAKD= :KH9> D79>JHX=B?9> ;H=XDPJ; /EH
IF7DDKD= D79> +S

=

JO P

681 H7DA;HKD= ;NJ;HD;H ,F7DD=B?;:;;H 7D LEH>7D:;D;D
D:GK;:HJHX=:HD E8D KD: 7D D79>JHX=B?9> 7D8;Jt 681 +>;?D8H]9A; *K;HAH7<JL;HIIXHAKD= :KH9> AKHP;
D?;HJ;D DA;H8B\9A;D KDJ;D IJ7HA =,AH]CCJ; ,F7DD=B?;:;;H ?C K<B7=;H8;H;?9>

5+

M?HA;D:;D *K;HAH7<J ?; H>\>KD= :;H *K;HAH7<JH;D KHJFB7JJ; :KH9> ;?D;D ,J7>BJHX=;H ;H<EB=J :H
JH7=<X>?7=A;?J ?1J LEC /EHIF7DD=H7: KD: :;C .C GK;H KDJ;H :;C LEH>7D:;D;D U8;H87K 7D=;EH:D;J
B;:DAM?DA;B 78>XD=?= C;?1J 78;H :KH9> :?; 8;M?H: ?;I; HJ :;;H /;HIJXHAKD= ;H<EH:;HJ; ;H>;8B?
I9>HXDAJ; PKH /[H<]=KD= 1J3;>;D:; *K;HI9>D?JJI 9>, ?D=H7?<<; ?D :?; ;JED<7>H87>DFB7JJ; IEM?; ;?D;
>\>: DKH =;H?D= KH9>:H?D=KD= :;H 8:?9>JKD= ;| 0;?J;H;D M7H

1?2, H]9A; MX>H;D: :;H LHIIXHAKD= PKC?D:;lJ
79>JHX=B?9> ;H=XDPJ; ,J78IF7DD=B?;:;H A\DD;ByD|;?J?= <]H :;D /;HA;>H PK IF;HH;D
7K9> L;HJ?A7B : > F7H7BB;B PKC ,J;= 7D=;EH:D;J
M;H:;D KD: IE :?; *K;HAH7<JIH7=<X>?=A;?J LED )B7P; M;?J;H; &\=B?9>A;?J PKH *K;HAH7<JL;HIIXHAKD=
J;D87BA;D KD: IE>BA71J;D8H]9A;D ;H>\>;D ?B: :KH9>;NJ;HD; /EHIF7DDKD=P;?=J ?B: "C ;H;?9>

»H JJIPGK;HIHX=;H M;H:;D AKHP; 18;H :;H ,J]JP;
?B: P;?=J;?D ;?IF?;B ME :?;/;H7DA;HKD=?D :;H KC=;B;DAJ; ,F7DD=B?;;;H ;?D=;87KJ :?; ;?D; .C
7>H87>DFB7JJ; C?JJ;Bl $EF<FB7JJ; KD: 7D :;H KDB;DAAH7<J ;:DJ=;=;D :;H K<B7=;HAH7<J ;HP;K=;D



035 1.15 3.30

Ubergreifungssto ’I

| | CFK-Lamellen Carboplus 160/2800
Profil 20 x 2 mm? im Abstand von 0,2 m

o0 0

Stahltrager Stabspannglied

-}

oo

681 -EHI?EDIL;HIJXHAKD= :KH9> D79>JHX=B?9>; /EHIF] Detail CFK-Lamelle

DKD=:;H KDJ;H;D KHJFB7JJ; D79> +S
Belag ——

Abdichtuna <

.

% E
NJ;HD =;<]>HJ; ,F7DD=B?;:;;H A\DD;D 7K9> PKH H el el 1 ;
>\>KD= :;H EHI?EDIJH7=<X>?=A;?J =;DKJPJ M;H: _ " o
. o . . .~ . . Schiitz Querbewehrung - H
?B: P;?=J8;?IF?;B>7<J:?; [EHIF7TDDKD=;?D;H KD CFK-Lamelle '

J;H;D KHJIFB7JJ; ?; $H7<J]8;HIH7=KD= KD: /;H7C

. — M- - _. =11 681 +\IB7KJ7B8H]9A; $H7=7HCL;HIJIXHAKD= C?J ;?D=;
A-HKD= M:H H =HI? =
:HKD= M;H:;D :KH9> ,J7>BJHX=;H 1?9>:H=;1J;BBJ 195B2IPJD $ %7C.BB:D 306 !

2 5H HIIXHAKD= LED 7KJ;?B;D C?J =AB;8J;H ; /D Nl 7K9>:?2; D<EH:;HKD=D 7D 2, .C=;
M;>HKD= M?H: ;?D ;M;>HKD=1;B;C;DJ 7KI J7>B SKD=18:?D=KD=D <]H :?; [HMD:KD= :;H $B;8
97HBED<7I;HL;HIIXHAJ,C $KDIJIJE<< $ E:;H ;7DMESS 7K< FEN?:>7HP87I?I PK 8;79>J.D

/HBED<7LH = Bi= C?J 5H JEDESH<BX9> 5151y 19D D<EH:;HKD=D 7D ;C;lIKD= KD:
L;HAB;8J KD: IE C?J 5,C 7KJ;?B 19>K8<I) LLH8KD ¢ iy jHKAJ?ED )HE:KAJIF;P?<?A7J?ED;D KD: 7K7KI
;D "C +;=B<7BB M;H:;D $B;8lJE<<; 7K< FEN?: <]>HKD= LED D79>JHX=B?9> 7K<=:AB:8J;H :M:>HKD=
>7THP87I71 ?D=1.0PJ EB=D:; KISPHKD=D N?I - 5 .p g7Kk7K<1295J879>;D 3KB7IIKD=:D =H;=:BJ

J7HD 21; 195B2;;D :2; [HM;D:KD= 8;? LEHM?;=;D:
=:AB:8J; %7C:BB:D 7Kl ,J7>B E::H ‘B:=; D?9>J HK>;D:;H ;7DIFHK9>KD= 7Kl 7>;H ?1J :?:l;

B PKH *K:HAH7<JL:HIJXHAKD= [HIIXHAKD=1J;9>D?A ?C H]9A;D87K 8?I>;H LED KD
. o B J;H=EH:D;J;H ;;;KIKD= HIJ; )?BEJFHE@;AJ; MKH

~ TABBJ %7CBBD 7Kl J7>B $ E:H ;D ;;DDE9> C?J 1?B<; LED 3KB7IIKD=;D ?C ?DP;B

:B;=; PKH /;HIJXHAKD= :;H ?;=;PK=PED; <7BB KC=:1:JPJ ?B: 3"%!!

— 7D ,9>B?JP; LHAB8J, $%7C:BB.D 23 8&21);  B?:=]:?: DIK; +?9>JB?D?: I <,J8

LEH=;IF7DDJ; =;AB;8J; %7C:BB;D 7Kl $ PKH k/;HIJXHA;D LED ;JED87KJ;?B;D C?J =;AB;8J;H ;
[HIIXHAKD= :;H ?;=;PK=PED; M;>HKD=e ?C ;B8:HK9A LEH &?J ?>H IEBB;D ?D 3KAKD<J
KDJ;H 3K=HKD:B;=KD= :;H ™
KD: ;I D7J?ED7B;D D>7D=l :?; ;C;lIKD=
KI<]>HKD= IEM?; )B7DKD= LED /;HIJXHAKD=IC7"
;? 7TK<=,AB;8J,D $ %7C;BB;D M;H:;D |8B?9>H D7>C;D ;?D<79>H =H;=BJ M;H:;D ?; +?9>JB?D?;
M;?l; %7C;BB;D C?J ?9A;D LED E:;H CC 8;?D>7BJ;J 7K9> +;=BKD=;D <]H LEHM?;=;D: D?9>J
KD: H;?J;D PM?19>;D KD: CC L;HM;D:;J HK>;D:; ;7DIFHK9>KD= 3"%! 8
:? ?D ,9>B?JP;D L;HAB;8J,D $%7C;BB;D M;H:;D
CC :?9A; KD: DKH CC 8H;?J; %7C;BB;D
L;HM:D:;J :7 :?;l; ?DD;H>7B8 :;H ;JED:;9AKD=
B?;=;D C]JlI;D

;B;=; PKH /;HIJXHAKD= LED ?DP;B87KJ;?B;D
P JJJP;D E:;H %7=;HIE9A;B

JH ;?D; ?;=,L;HIIXHAKD= ?1J :?; E8;H<BX9>?=; D
EH:DKD= LED $ %7C;BB;D H;B7J?L ;?D<79> 7KIPK
<]>H;D BB;H:?D=I A7DD :?; >E>; 3K=<;1J?=A;?J :;H
$%7C;BB;D E<J M;=;D ;?D;H PK =;H?D=;D /;H

;? %7C;BB;D 7KI ,J7>B >7D:;BJ ;1 179> ]8B?9>;HM;? 8KD:JH7=<X>?=A;?J D?9>J LEBBIJXD:?= =;DKJPJ M;H:;D
I; KC BXD=B?9>; B79>1JX>B; :?; ;DJM;;;H =;H7:; JIM71 =]DIJ?=;H L;H>7BJ;D 179> ;B;=; :7?;

E:;H =;8E=,D . EHC 7KI=<]>HJ I?D: ?;,J7>B <BX9>?= 7D :;H 7KJ;?BE8;H<BX9>; 7D=;EH:D;J M;H
B719>:D M;H:;D LEH FFB?A7J?ED =;I7D:IJH7>BJ KBD KD: :7C?J ;?D 8:ll:H;| //H>XBJD?!| LED /;H

C?J ;?D;C /[EH7DIJH?9> L;HI;>;D ,J7>BB719>;D I?D: 8KD:<BX9>; PK *K;HI9>D?JJ 7K<M;?I;:D ?D; >\

78;H M;D?=;H >7D:B?9> 7Bl $ %7C;BB;D KD: M;H >:H; KIDKJPKD= =;B?D=J 7K9> :KH9> :?; DEH:DKD=
5D 18B?9>HM;?Il; D?9>J PKH ?;=L;HIJXHAKD= L;H’D ,9>B?JP;D 3"%! 8 ,EBB:?; 7K<PKD;>C;D

M;D:;J 3"%! 7 ., 3BK=IF7DDKD= ?C 7BB :;H E8;H<BX9>?= 7FFB?P?;H



J;D $%7C;BB;D =;1J;?=;HJ M;H:;D IE I?D: PK ?: 8;19>H7?;8;D;D /;H<7>H;D PKH *K;HAH7<JL;HIJXH
IXJPB?9>; [H7DA;HKD=I;B;C;DJ; ;H<EH:;HB?9> AKD= A\DD;D 7K9> PKH H>\>KD= :;H -EHI?EDIJH7=

<X>?=A;?J ;?D=;1;JPJ M;H:;D 3K 8;79>J;D ?1J :7II
/[EH=;IF7DDJ; $ %7C;BB;D AEC8?D?;H:D :?; [EH >72:H8:? ?D: .CI9>B?-KD= | *K:HI9>D?JJ| 8:

J;28; 5H AEDLDJ?ED;BB;D /EHIF7DDKD= C?J =DiPp.. 1y -<<7p?2;DJ M?HA:D A7DD 3'%! 7
LED =;AB;8J;D $%7C;BB;D KH9> :?; [EHIF7D

DKD=M?H::7| ;>DL;HC\=;D :;H $ %7C;BB; =;

DKJPJ KD: =B:?9>P;2J7= :2; JHIJXHAKD= <JH 7=:D=; )2>?@H>72: 1A>05 2C25>A:4?FA8.42:

2 ‘ 2L
M?9>JIB7I;D 7AJ?L?ZHJ ;M;>HKD=I;H=XDPKD=;D A\DD;D PKH BEA7B;D /;H

3KH H>\>KD= ::H *K:HAH7<JJH7=<X>?=A:?J 17D: L_J;XHAKDZ LED PK=8;7DIFHK9>J;:D :H;?9>:D ;?D=;

I9>BEII:D; 8:? +:9>J:9AGK:HI9>D?JJ:.D 7K9> PK ;lJPJ M;H:;D 78;? M?H: ;JEDIJ7>B ?D E>HKD=;D

I7CC;D=;1;.JPJ; ]=:B 7Kl J7>B ExH  Bi=; E::H ?D ,9>B?JP;D :?; C?J |E9>:HKO9AMTII;HIJH7>

C\=B?9> 3'%! § 7B: B;D !0 =;<HXIJ M;H:;D :KH9> =;;?=D;J; &HJ;B
19>K8<;1J C?J ;;C KC=;8;D:;D ;JED L;H8KD:;D

?B: KD: ?B: P;?=D :?; HIUXHAKD= ;?D;H

+7>C;D8H]9A; C?J ,J7>BB7C:BB:D :IED::HI ::KJ JED:;HI 8;? =;<HXI1J;:D ,9>B?JP;D ?1J ;?D 8;JHX9>J
B?9> M?H: ;H :KH9> :;D ]=;BI9>BKII ;H<EH:;HB?9>879>H ?D=H?<<?D D ;lJ7D: DEJM;D:?= KD: 7K9>
?2D=H?<< ?D ::D :1J7D: 71 ?D<X:;BD ;;HD;K;D ;M;>HKD= ?D :7I LEH>7D

5D; M;>HKD=IH71J;H ?13 19>M?;H?= ?B:

)2>?@H>72: 1A>05 2>4H:F2:12 . A@2682

;? =,;,7=D;J;D =EC;JH?I9>;D /;H>XBJD?II;D 8;
13;>J :?; &\=B?9>A;?J D79>JHX=B?9> AECFB;JJ; 7K
;B;C;DJ; M?; P ,JJJP;D E:;H .DJ;HP]=; PK;H
=XDP;D K<=HKD: :;H ;?D<79>;H;D DI9>BKIIC\=
B?9>A;?J;D M;H:;;D <]H :?;l; 7KJ;?B;H=XDPKD=;D
681  *K:HAH7<JL:HIJXHAKD= C2J J7B719>D B?DATXK<?= ,J7>B87KJ?B; LHM;D:J "D tH +=B I?D:
$% 0?DA;BD &?JJ; KD: ;B;=; H;9>Jl <]H :;D DI9>BKII :;H D;K;D B;C;DJ; ;?D C7II?L;H
?D=H?<< ?D :;D ;IJ7D: IEM?; :?; DEH:DKD= M;?J;
H;H /;HIIXHAKD=I;B;C;DJ; ;H<EH:;HB?9> ?B:

Querschnitt

540m .

Querspannglied

|~ Quérspanngied 3

i

681 DM;D:KD= LED ,J7>BB7C;BB;D PKH /;HIJXHAKD= :;}- 681 KI<]>HKD=18;?IF?;B ¢ /HIIXHAKD= ;?D;H 7>H87>D
+7>C;D;9A; ;?D;H ?1;D87>D8H]9A; +(, + FB7JJ; :KH9> PKIXJPB?9>; ;M;>HKD= ., &2+

681 [?7:K9 ,7D );:HE /;HIJXHAKD= C?J 1J]JP;D:;D ,J7>B
IJH;8;D KDJ;H :;D $H7=7HC;D B?DAIl KD: H=XDPKD=

681 DI9>BKIl :;H ,J7>BB7C;BB;D PKH /;HIIXHAKD=:;H +7> ;?D;l \J7>B8;JEDIJ;=;1 ?C !E>BA71J;D  H;9>J1
C;D;9A; ;?D;H ?I;D87>D8H]9A; +(, + S(++(#



+A?.992:3.7?A:4 87K =;DKJPJ MKH:D ",-+0% +

;? H]9A;D B?;=;D KC<7D=H;?9>; H<7>HKD=;D C?J

D79>JHX=B?9>;D /;HIJXHAKD=IC7'D7>C;D LEH :??; 79>M;HAJHX=;H MKH:;:D C?J ;?D;H /EHIF7DDKD=
PKC -?B 7K9> <]H ;?D; 7:7FJ?L; H]9A; =;.DKIJPJM;H :;H 3K=IJH;8;D L;HI;>;D 7?B: KC :?; ,J;?<?=

;D A\DD;D ,E AEDDJ;D C?J ;?D;H ;NJ;HD;D /EH A;?J :;H 3K=I1JH;8;D PK ;H>\>:D

IF7DDKD= JHEJP >E>;H D<EH::HKD=;D 7D :?; $ED

=;8D?II; 8;? =BE87B;D ?;=;L;HIIXHAKD=;D ;HP?;BJ/>H:D C?J 819>D?JJ;D LED @; C M7l :iC 8
HKD=IPKB7=;D KD: =;AB;8J; %7C;BB;D ;H<EB=HMA<B: ;DIIFH?9>]

PDSIIRI TC RO SR TGRARTSILHIIXHAKD=2: 8:2:D KIE87>DBHIOAID /27:K9 51 B792ZHil
T Y ) ! "~ C %XD=; ;DJB7D= :;H KJE87>D ?C

= . = =B? 2 C?2
LEHIF7DDKD= ,J7>BB719>;D KDKC=XD=B?9> :?; (EIJ\;]D H7DAH:29> 17D: :2D: 0:2J:H:DIM?9ABKD= -H
C71?L;D ?D=H?<<;D ?D :;D ;IJ7D: L;H8KD:;D

79>M:HAJHX=:H :;| ?H7D?19>:D '7J?ED7BIJ7:?EDI ?D
1?D: "DI8;IED::H; :?; /H7DA;HKD= ?D :;H HK9A ' B !

5> % ; K8207D :2;  ?
PED; KD: :?; T<<DKD= :;H H]9A;DES8;HI;?J; L;HKH $K|\|;||;'I)DJ|E|!|\AH99>|:|]3E|\3\|]<H K8_+O7D , ng D
179>,D ;?D; ;H>8B?9>; ;;?DJHX9>J?=KD= I v

&@.58/2@;:3.05C2>72
8842926:2?

?; KI<]>HKD=LED 79>M;HA8H]9A;D M?H: >;KJPK
J7=; :KH9> :?; 7KIJE<<; ,J7>B KD: |[EBP :EC?D?;HJ
IH ;JED<79>M;HABHIOAD =?8J | DKH MiD?=] KI o) ¢7n_ 7ppgjon: DEH:DKD= :H F7DD=B2::H 2D K<
<]>HKD=18;?IF?;B; :?; C?J KID7>C; :;H &7D=<7BB B7=;HDX>; KD: ?C ,J]JJP8;H;?9> "-+0% +

8H]9A; 7BB;I7CJ D?9>J ?D ;KJI9>B7D: ;HH?9>J;J M

D DB7=; ;DJ>XBJ ;?D; %?1J; ;;H 8;JH79>J;J;D
J7>B8;JED<79>M;HABH]9A:D 7D ::D;D :?; =HKD: SIS
IXJPB?9>;D $EDIJHKAJ?EDI<EHC;D :7H=;1J;:BBJ M; [ :

>A:1?H@F86052 ;:?@>A7@6;:?3;>92: 69
>J072:/.A

?; &7D=<7BB8H]9A; MKH:; 7Bl HI7JP <]H ;?D;
?C 0;BJAH?;=P;HIJ\HJ; H]9A; ;HH?9>J;J .C:;C
OKDI9> D79> ;?D;C B;?9>J;D 7H9>?J;AJED?I9
7DIFHK9>ILEBB;D H]9A;D87KM;HA D79>PKAE( i H Ul ,
C;.D MKH:; ;?D 79>M;HA C?J =,AH;KPJ;D ?7=E 681 /?7:K9:; ,OB7DI ?D87K ;?D;l ;=C:DJ;l , -+
D7B;D ?B: 7KI=<]>HJ MES8;? H<7>HKD=;D 7KI

;H 'HIJ;BBKD= LED 79>M;HAJHX=;HD ?C !7BB;D

681 &7D=<7BB8H]9A; DI?9>J :;;H <;HJ?= =;1J;BBJ;D H]9A,; 681 /?7:K9 :; ,OB7DI DI?9>J;?D;l ,;=C;DJ;| , -+
"o 400 +



?;,,=C;DJ8HI9A;D 7?B: 8;1J;>;D 7Kl BB; 18B?9>;D Kl<79>KD=I7HJ;D B7II;D 179> B;?9>J

LEH=;<;HJ?=J;D ,;=C;DJ;D :?; C 8H;?J C?J 1?B<; L7H?78B;H $DEJ;D;B;C;DJ; KD: :KH9> 1?D
C >E9> KD: CB7D=1?D: ]H:?; HH?9> PK<]=;D 8PM 0;=B7Il;D LED ]BBIJX8;D 7KI8?B:;D
JKD=:;H 8;?:;D H]9A;D M7H;D ]18;H LEH=;<;H 3K:;C ?1J :?; KI8?B:KD= :H;?:?C;DI?ED7B;H ,JHKA
J?=7J; ,;=C;DJ; ;H<EH:;HB?9> JKH;D C\=B?9> 7B: K<=HKD: :;H >E>;D BEA7B;D
;7DIFHK9>KD=;D MKH:; :71 -H7= KD: HKO9>L;H
? 0= 5H =CDJ; 7B 17D: 7K<=BWJ >7BJ;D :;H $DEJ;D;B;C;DJ; ?D /:HIK9>:D =;J:13;J

KD: 8;13;>;D 7Kl @;M;?BI L?;H ,JH;8,D LED ::D:D  kHg> :2: DEH:DKD= :?D:H $EC8?D7J?ED 7Kl :
@; PM;? ;7D kle 87B:D ?iI; k1 B;C;DJ;e MKH:D  jED|37>B8;M;>HKD= KD: ,J7>B<7I;HD AEDDJ; :?; PK
LEH=;<;HJ?=J KD: :7DD C?J (HJ8;JED=KHJ;D ;H=XO#9>1J 1J7HA; ,JH;KKD= :;H -H7=B71J C?D?C?;HJ M;H

P 1
?; [EHIF7DDKD= 8;?:;H H]9A;D ;H<EB=J; IEME>B"D '3

?DJ;HD ?D 5D KHJD KD: ?D 5D k1 BiC:DJDe ;2 ;2D;H >08H?:;;D 79>M;HAAEDIJHKAJ?ED M;H:;D
ME8;? ;?D; 8;IED:;H; ,9>M?;H?=A2J ?D :H [H7D .2, H7=<X>?=A;2J KD: 0?HJI9>7<JB?9>A;?J LED ,J7>B
AHKD= ?D :;D k1 B;C;DJ;De 8;1J7D: 7Bl 7K9> ?D HE>H<79>M;HA;D :KH9> :?; ]BBKD= C?J KBJH7>E9>
%XD=IH?9>JKD= :KH9> ;?D; ;NJ;HD; /EHIF7DDKD=13:D JED:D =:1J;?=:HJ $U 1% + ?;
3K:;C MKH:;D 8;? 5H HH?9>JKD= 8;H;2Jl DAH >?:HPK DEJM:D:?=; $DEJ;DB\IKD= 8712:HJ 7K< ::C
KD: .CB;DAIJ;BB;D <]H ;?D; IFXJ;H; /HIIXHAKD=)H?DP?F ;?D;I KCI9>D]HJ;D ;JED:]8;BI KD: ?1J ?D
:KH9> PKIXJPB?9>; ,F7DD=B?;;H ?DIJ7BB?;HJ  ?B: <]H ;?D;D JOF?I9>;D HK9A 3K= $DEJ;D :7H
=;13;BBJ

/@A2882 :@C6078A:4?@2:12:F2: 71 J7>BHE>H<79>M;HA ?1J <]H ;D 7KPKIJ7D: PK

"D @]D=1J;H 3;2J MKH:;D :JED<79>M;HA; <]H WBB;D’?C;DI?ED?;H;D ?: %713;D 7Kl :;;C D:PKIJ7D:
87KJ;D 7K< 71?1 LED :HJ?=J:?B:D M;?J:H;DIM?9A;MiH=D 7DD :C [HBKD:IOW,C “H =<]BBJ.D
3?:B :;H CE:KB7H;D 79>M;HAAEDIJHKAJ?ED !'3
M7H ;?D; GK71? CEC;DJ<H;?; :;B;DAL;H8?D

:KD= KC :?; 8;? CEDEB?J>?19> 7KI=;8?7B:;J;D $DE
J;D 7K<JH;J;D:;;D 9ACEC;DJ; PK L;HH?D=;HD L=H
$7F?J;B ?: SEDIJHKAJ?ED 8;13;>J 7Kl KHJ;D
KD: ]BBIJX8;D IEM?; IF;P?;BB;D $DEJ;D;B;C;DJ;D
?B: "C $DEJ;D;B;C;DJ M;H:;D :?; HKOAAHX<

J; :?H;AJ 18;H $EDJ7AJ 7K<=;DECC;D 3KH U8;HJH
=KD= LED 3K= KD: ,9>K8AHX<J;D M;H:;D ,F7DD
:B;C;DJ; :KH9> :?; ?7=ED7B;D KD: )<EIJ;D >?D
:KH9>=;<]>HJ KD: ?D :;D $DEJ;D;B;C;DJ;D 8PM :;D
KHJ;D L;H7DA;HJ

HaquagsJIste
3 m

Koppelelement

681 DI9>BKIl ;?D;l ';8;DIH7=I01J;Cl 7D :?; CE:KB7H,;
. 79>M;HAAEDIJHKAJ?ED !'3

Spannelement
Knotenelement

Pfosten

W Diagonale

T

(AT, Tl = {AT,
—|—>———— .o c ——|~
1 I

——B

OO ———

Untergurt b) o)

681 $H7<JL;HB7K< 7C ;8;D;D 79>M;HA 7 $DEJ;D=;1J7B
681 $EDIJHKAJ?EDIFH?DP?F :;H CE:KB7H;D 79>M;HAA JKD=.!) =<|BBJ;H +E>H; 8 LEH=;<;HJ?=J;H .!)
IJHKAJ?ED !'3 $DEJD 9 /'--.



;? >08H7?:;D 79>M;HAAEDIJHKAJ?ED;D M;H:;D :7?;
J7>BHE>H<79>M;HA; C?J 'E9>B;?1JKD=I8;JED;D L;H
<|BBJ ,F;P?;BB; ?DIJ;BB8B;9>; 1?79>;HD PKI7CC;D
C?J:,C ,J7>BHE>H E>D; M;?J;H; 8;M;>HKD=1J;9>D?
19>; &7°'D7>C;D ;?D; .CI9>D]HKD=IM?HAKD=

KD: :?; 3K=AH7<J]8;HIJH7=KD=

"D 8;?:;:D XBB;D AEDDJ;D :?; -H7=<X>?7=A;?J IEM?;
:?D HE8KIJ;H /;HI7=;DIC;9>7D?ICKI ?C /;HIK9>
D79>=:M?:1:D M;H::.D

681 ;H=B;?9> :;| C?J .!) =;<]BBJ;D $DEJ;DI C?J ;?D;C
KIADEJ;D /" --.

J7>BHE>H; PK=M?;;D ?B: 8 P;?=J] ;?D D79> 6:?.@F B;: ;058267?@A:4?/2@:;:
JHX=B?9> AECFB;JJ L;H<]BBJ;l 79>M;HA ?B: 9 ;?D
LEH=;<;HJ?=J;| DKH BEA7B L;H<|BBJ;| $DEJ;D;B;C;D]8842926:27?

_L'H:gf?jD:_;DL_;'JSEK%_;g';\?jl;EH"’I:;?%:S'\é;%{IAE?]PH "C LEH7D=;=7D=;D $7F?J;B MKH:; :7| "DDEL7J?ED!I
' 5 PED B FEJ:DP?7B LED !E9>B;?1JKD=I8;JED;D 8;H;?JI 7D=;
=KHJI 7K<=DECC;D M;H:D $U 19 + KJ;J "C EB=D:D IEBB ;?D; M;?J;H=;>D:; ;
71 $DEJ;D=B;?29>=;M?9>J M?H: :KH9> :7| =:BE9>J; JH79>JKD= <]H KBJH7>E9><lJ; [JED; .) KD:
2DIJ:BB8B:9> >:H=:1J:BBJ :7I :KH9> ,9>M:?2°DX>J; ;H;D ?DI7JP ?C H]9A;D87K ;H<EB=D ;?.))
C?J :;H 3K=IJH;8; L;H8KD:;D KD: LEBBIJXD:?= C?3N :?;)79AKD=1:29>J; :iI JJEDI ?C [H=B;29> C?J
:C KBJH7>E9><;1J;D ;JED .!) KCI9>BEII;D 'EHC7BS8;JED :;KJB?9> ;H>\>J ?;l <]>HJ PK HK9A
M?H: ?; ;JED:|8;B B;2J;D :?; ;?DM?HA;D:; 3k= <\N?=A?JD LED *CCm KD: C;>H &?2J :H H
AH7<J |8;H :?; .CI9>D]HKD=IM?HAKD= KD: +;?28KD=\>J:D ;J?=A?J =>J 7K9> ?D; ,J;?=HKD= :;H
M2J:H I+ KH9> :?; .CI9>D] H8KD:<;13?=A;?J ;?D>H ME:KH9> :?; [H7DA;
HKD=IM?HAKD= ,H ,J7>BHE>H, A7DD 7K< ,7D, *wﬁDzl KD: %7|J,’7DB,7JKD:|BXD:,D 8,7 |) :]D|
8:M;>HKD= ::H ;JEDZ]S;B L:HP?9>J:J M:H::D J?=:H1?D: 7BI 8;? 'EHC7B8;JED 3K:;C ?1J:;H ;JED
2B: 7K<=HKD: :;H ;H>\>J;D )79AKD=1:?9>J; 8PM :;l
I;’>H =H?D=;D )EH;DH7KCI I;:>H :7K;H>7<J
KH9> KC<7D=H;?9>; /;HIK9>; AEDDJ;D :?; -H7=M?H:7 9>7:1JE<<; KD: ;K9>J?=A;?J :;KIJB?9> B7D=I7
AKD= ;?D 7KIH;?9>,D:;;H HC]:KD=IM?:;HIJ7D: C:H ;?D:H?D=;D A\DD;D &2J .) A\DD:D I;>H
IEM?; ;?D HESKIJ;H /;HI7=;DIC;9>7D?ICKI 8;lJX  |9>B7DA; 7KJ:?B: C?J =:H?D=:C ?=:D=:M?9>J KD:
J?=J M;H:;;D JH :?; 81?9>;HKD= :;l '79>M;?I =H\;H;D ,F7DDM;?J;D >;H=;1J;BBJ M;H:;D MES;?
AEDP;FJ;I 5H F7II?L KCI9>DJHJ,D ;JED:]8;B  :2: &7J:H?7B;?DIF7THKD= ?D "DJ;H7AJ?ED C?J :;H ;H<EH
I7D: DE9> M;?J;H; .DJ;HIK9>KD=;D ;H<EH:;HB?93}B?29>:D 7KJ:?BIJ;?<?=A;?J 8:JH79>J:J M;H::D CKI
$U 1% + )@ T "%

+A? 992:3.29A:4 "D DB7=; 1?D::?; ?C +7>C:;D :;| EHI9>KD=I
< 9. CEA FHE@;AJ;l 7D7BOI?;HJ;D .I) H]9A;D 7K<=;<]>HJ
?; 8?I>;H 7KI=;<]>HJ;D ;JED<79>M;HA8H]9A;D
P;?=:D ;?D; B;?9>J; 7H9>?J;AJED?I9> 7DIFH;9>;D:; 7@A2882 :@C6078A:4?2@2:12:F2:
:1J7BJKD= M7H;D 7BB;H:?D=I L;H=B;?9>IM;?l; 7K<
MXD:?=>;HPKIJ;BB;D ?;/;HM;D:KD=LED ;HJ?=3J;? MKH:; ?D $7D7:7 :?; ,>;HS8HEEA; EEJ8H?:=;
B;D IEM?; :?; I;HIJ;BBKD= ?D ,;=C;DJ87KM;?I; 8;? ;HH?9>J;J :?;:?; M;BIM;?J ;HIJ; H]9A; KDJ;H ?DI7JP
<H7DP\I?I9>;D H]9A;D :;KJ;D ;?D DM;D:KD=I LED .h) ?13 7KFJJH7=;B;C;DJ :;;H H]9A; ?1J
FEJ;DP?7B <]H 7:7FJ?L; H]9A;D 7D ?D; C >E>; HXKCB?9>; 79>M;HAAEDIJHKAJ?ED
?B:  :?;?D ;9> ,;=C;DJ;D C?J @;M;?BI C

#]D=1J; DIM?9ABKD=D ?C "D:KIH?87K Pi?=D 2y - oc 87395 713 ;H<7>H;D LEH=;<;HJ?=J KD:
DEL7J?L; &\=B?9>A;?J;D <]JH CE:KB7H; 79>M; H%?KI 231 PKI7CC:D=:1:JPJ MKH:: %"

AEDIJHKAJ?ED;D 7K< 8;? ::D;D LEH=;<;HJ?=J; ;JED

1JX8; :KH9> ,F7DD;B;C;DJ; KD: <B;N?8B; $DEJ;D ?; 7>H87>DFB7JJ; ?1J DKH CC :?9A KD: M?H: ?D
;B;C;DJ; C?J;?D7D:;H L;H8KD:;D M;H:;D KD: 7K9>  81IXD:;D LED C :KH9> :?D; LEH=;IF7DDJ;
M?;::H B\I87H I?D: *K;HH?FF; L;HIIXHAJ ,?; ?1J ;8;DIE M?; :;H KDJ;H;



KHJ 7K1 .) C?J ;?D;H HK9A<;IJ?=A;?J LED "D H7DAH;?9> MKH:; 8;? ;;H KJE87>D]8;H<]>HKD=
"CCm >;H=;1J;BBJ  ?; %XD=ILEHIF7DDKD=:;H ), ;?D;?DP;BB?=;H.!) IE>BA7IJ,DC?J CC
7>H87>DFB7J3J; ?1J ?D :;D 8;?:;D %XD=IH?FF;D K@J;=:?9A; 7KI=;<]>HJ KD: C?J ?DD;H>7B8 :;| \E>B
J;H=:8H79>J :?; PK=B;?9> :;;H K<D7>C; :;;H JH7D A71J;DI =<]>HJ;D ;NJ;HD;D ,F7DD=B?;:;;HD LEH=;
A;HKD=;D :;;H 79>M;HA:?7=ED7B;D :?;D;D ?; ?7 IF7DDJ ?D; ;JEDIJ7>B8;M;>HKD= M7H DKH <]H BE
=ED7B;D 8;13;>;D 7Kl :;BIJ7>BHE>H;D :?; C?J A7B; /HIUXHAKD=;D DEJM;D:?= ?; CC :?9A;
1) L;H<]BBJ KD: C?J @; PM;? &EDEB?JP;D LEH=y>H87>DFB7JJ; MKH:; =XDPB?9> E>D; 8:?9>JKD=
IF7DDJ M;H:;D K<=HKD: :;H .CI9>DJHKD=IM?H KD: ;B7= 7KI=;<]>HJ 7B: +.)%""(
AKD= :;;H :BIJ7>BHE>H; M?H: ?D :;D ?7=ED7B,D % .3.
;?D; HK9A<;1J?=A;?J LED 'CCm ;HH;?9>J ;H
?7=ED7B;D7DI9>BKIl 7D :;D (8;H KD: .DJ;H=KHJ
;H<EB=J C?J &?D? ;H7DA;HKD=;D :?; <]H :?;l;1 7K
LEH>78;D ;DIM?9A;BJ MKH:;D ?B: ?:1; ;H7D
A;HKD=;D A\DD;D :?H;AJ E>D; ;D ?DI7JP PKIXJP ’
B?9>;H DA;HFB7JJ;D E:;H 0;D:;B8;M;>HKD=;D
$HX<J; 7K< ;D .Y 18;HIH7=;D "D :;H =;I7CJ;D
H]9A; MKH:; A;?D; AEDL;DJ?ED;BB; ;JEDIJ7>BS;
M;>HKD= L;HM;D:;J % ",

"D TIJ;HH;?9> MKH:; :?;0"% H]9A; ;HH?9>

J;J ?B: :?; 7Bl '7KFJJH7=;B;C;DJ; PM;? FEBO
=ED7B; ,J788\=;D 7Kl .l) ;HJ?=J;?B;.DC?J C
F7DDM;?J; >7J ?; E=,D;B;C;DJ; MKH:;D :KH9>

' HXI;D C?J ;?D;H EB;H7DP LED CC LEH=;
<;HJ?=J KD: C?J ;NJ;HD;D ,F7DD=B?;:;HD PKI7CC;D
=;IF7DDJ "D :;D $DEJ;D M;H:;D :?; \=;D C?J :;.D
7K<=;>;D:;D ,J]JP;D KD: *K;HIJH;8;D L;H8KD:;D
IEM?; :?; ;:NJ;HD;D ,F7DD=B?;:;H KC=;B;DAJ KD:
2 JH7";D8H]9A;D MKH:D PKDX9>1J )B7JJ;D87B L;H7DAHI ?; M;?J;H; $EDIJHKAJ?ED MKH:; 7KI 'EH
A:D r)B7JJ;D KD: "*K;HI9>D?JJ; 7Kl .I) 7KI C7B8,JED 7KI=;<]>HJ + 2- +"1%

=<]>HJ ?B: I?;H8;? I1?D: &7J;H?7B;?DIFTHKD=D 7 8

DKH I;>H ;?D=;19>HXDAJ C\=B?9> M;?B :?; 8C;lIKD

=D :;H .DJ;H=KHJ; :KH9> :?; [EHIF7DDKD= ?C IE UHFB - Ortbeton
<EHJ?=;D /;H8KD: 8;|J?CCJ M;H:;D :;H (8;H=KHJ ;?D } . . 5 .
1;2JB?9>;1 KIM;?9>,D :;H -HX=H ?C 7KPKIJ7D:
L;H>?D:;HD CKIl KD: :?; 7K>\>; :KH9> :?; ;H<EH UHFB Fertigteil
HB?9>; 7KJ;?BIJ;?<?=A;?J 8;IJ?CCJ M?H: H\;H + s
&7J;H?7B;?DIF7THKD=;D 1?D: DKH 8;? HI7JP :; fessss :izx 23253
,9>K88;M;>HKD=:KH9> 7I;HD C\=B?9> +"!%

7) 1(# /" 7 1) 1(# /" 8 normalfester Ortbeton

0'9 +
Verbundmittel UHFB Panel
UHFB I-Tréger
- o
= 681  *K;HI9>D?JJ; 8:H;2Jl :HH?9>J:J;H .I) JH7;D

8HJ9AD +"1%

681 > H8HEEA; EEJ8H?:=; DI?9>J C?J 79>M;HA
KD: ;NJ;HD;H /EHIF7DDKD= %",

-~

Mini-Anker Strebe
Segmentfuge

Obergurt

Untergu

Mini-Anker Langs-
Strebe Vorspannung

-

681  &?D?:H7DAHKD=;D ?C (8;H B?DAI KD: .DJ;H=KHJ
H9>J1 %", 681  *K;HI9>D?JJ :H),



I Querschnitt Bogen und Fahrbahnplatte

L | o]
=t
b - B

Stiitze 6

0
C 70/80 Bogen UHPFRC 165/185
=] (=]
ﬁI 1] ?’Ibel

o I

681 0"% H]9A; 19>;,C7J?19>; 7HIJ;BBKD= ;;H 7K;B;
C,DJ; +2-

+A?.992:3.7?A:4

&?J H HM;D:KD= LED .!) ;H=;8;D 179>
TKM;?1;D :?; 179> PM?19>,D ,J7>B KD: ;JED

AEDIJHKAJ?ED;D ;?DEH:D;D &2J :;H ;H>\>J;D HK9
<;13?7=A;?J 1?D: <?B?=H7D; $EDIJHKAJ?ED;D C\

C;DJ;DIH7=<X>?=A;?J ;| ;I7TCJ87KJ;?BI ,;?J ;D

;H #7>H;D =;M?DD;D /;H8KD:8H]9A;D PKD;>
C;D: 7D ;:;KIJKD= "DI§;IED:;H; ?C 3K=; il
KI87KI :;I ?DD;H:;KJI9>;D KJE87>DD;JP;l
MKH:;D ?DDEL7J?L; /;H8KD:8H]9A;D ;HH?9>J;J
C &

DB7=; :DJ>XBJ ;?D; K<B?IJKD= :;H ?C +7>C;D
| EHI9>KD=IFHE@:AJ:l 8;JH79>J:J;:D [:H8KD:
8H]9A;D

T@A2882 :@C6078A:4?@2:12:F2:

MKH:; ?C 3K=; ;;H ?DJ;HD7J?ED7B;D 7HJ;D
87K7KIIJ;BBKD= ?D ,JKJJ=7HJ ;?D K'=XD=;HIJ;= ?D
[;H8KD:87KM;?I; ;HH?9>J;J (+',!.+

;MX>BJ MKH:; ;?D HXKCB?9>;1 79>M;HA
7Kl ,J7>B AEC8?D?;HJ C?J ;?D;H FHE<?B?;HJ;D ,J7>B8;
JEDFB7JJ; 7?B: ;H DI9>BKII ;H<EB=J ]8;H
KH9>:;>;D:; J7>BB;?1J;D :?; C?J 7K<=;19>M;?°
Jé){.9§EF<8EBP;D:]8;BD KD: ,9>B7K<;D L;HI;>;D

H:D ,9>B7DA>;2] (KHO> :2; ;H<EH:;HB?9>; J;2<?=AM4 15D

8,=H;DPJ M?H: K<=HKD: ;I :?9>J;D ;JED=<]=l -
?1J :;;H O7THIKD=17K<M7D: :;KIB?9> L;HH?D=;HJ KD: '5;?7'D879>J7B 2D ,JKJI=7HJ 213 :?:

%:8;DI:7K;H ;H>\>J

;? 1) 7KJ;?B;D ?1J ?C BB=;C;?D;D ;?D; /EH

<:HJ?=KD= DEJM:D:?= KH9> 2. /HM:D:KD= LED'D:

,,=C;DJ;D KD: :?; 'KIJPKD= LED "' HXI;D ;H

;2 5H <;HJ?= =;13;BBJ;D HJ]9A; I8;H :7I

C B7D=;
JED<7>H87>DFB7JJ; 18;H FKDAJK;BB; AEDP;DJH?;HJ; D
19>B]Il; C?J :;C ,J7>BHE>H<79>M;HA :;D ,JJJP;D

D 0?:;HB7=HD L;H8KD:D 7?B:

1% "]

=:8;:D 179> 1J7>B87KX>DB?9>; -EB;H?DPL;H>XBJD?|;P_) H "1;D879>J7B8H]9A; M;H::D 37>DB;?1J;D

7:?;.1) ,,=C;DJ; I;>H B;?9>J 1?D: KD: ;?D

:?D=;1;JPJ C?J::D;D :?; $HX<J; 7Kl ;;C 79>M;HA

P;BD LED $HXD;D ?D )EI?J?ED =;>E8;D KD: PKI7G=:p7K -EHJ :?D=:JH7=:D M:H::D ADD:D ME :?: H:

C;D=;<]=J M;H:;D A\DD;D M?H: 7K9> :;H ?DI7JP

<]H =;H?D=;H; ,F7DDM;?J;D 7JJH7AJ?L ,),(# /"
7+"1% (%

&@.58B2>/A:1?7@>A7T@A>2:

8842926:27?

"D ;KJI9>B7D: MKH:;D 8;H;?JI PK ;,=7?DD :;l

#7>H>KD:;HJI :?; ;HIJ;D /;H8KD:8H]9A;D ?D EHC
LED 0" H]9A;,D 07BPJHX=H ?D ;JED <]JH :D
?1:D87>DL;HA;>H ;HH?9>J;J "D ::H M;?J;H;D DJ

IKBJ?;H;D:; KHJAH7<J :;H )B7JJ; 7D=H;?<J ?B:

,E M?H: ;?D; NP;DJH?P?JXJ 8PM BEA7B; ?;=KD= L;H
C?;;;D OE :?;1 D?9>J C\=B?9> ?I1J M?H: :?; ,9>K8
AH7<J18;H ]=;B PKH]9A=;>XD=J , 1% "!

1% !

?D L;H=B;?9>87H;| )JH?DP?F MKH:; KD: ?D
H7DAH;?9> <]H :H;? =HE"; &;>H<;B:8H]9A;D C?J ;?D;H
;17CIBXD=; LED ;JM7 AC 7D=,M7D:J 7,
;IED:;H>;2J :?;;H H]9A;D 8;13;>J ?D :;H $EC8?

D7J?ED 7Kl ,J7>B8;JEDE8;H=KHJ KD: KDJ;H=KHJ :?;
18;H ,J7>BIJH;8;D L;H8KD:;D MKH:;D ?B:;H

M?9ABKD= ;DJIJ7D:;D L;HI9>?;:;D; [7TH?7DJ;D ?; H]9A;D MKH:;D ?D ,;=C;DJ87KM;?l; ;HH?9>J;J

;;D;D ;?D =;,C;?DI7C;l )H?DP?F PK HKD:; B?;=J

MES;? :?; DI9>BIIl; ;;H ,J7>BIJH;8;D 7D :?; KHJ;

?; 3K=AHX<J; M;H:;D :KH9> ;?D;D .DJ;H=KHJ 7KIFKDAJK;BB C?J !?B<; LED ;M;>HKD=I1JX8;D >;H=;
J7>B ?D EHC LED 07BPJHX=;HD E<<;D;D 'E>BRWYBBJ MKH:;:D :?; 7D :?; $EF<FB7JJ;D :;H ,J7>BIJH;

13;D E;;H 79>M;HA;D 7K<=DECC;D 3KH K<D7>

8:D =;I19>H7K8J MKH:;D /EHJ;?B; :?;I;H 7KM;?I;

C; H HK9AAHX<J; M;H:;D ,J7>B8;JEDFB7JJ;D ;HI?D: ;?D =;H?D=;l ?=;D=;M?9>J ;?D; ;<<;AJ?L; /EH

=XDPJ
:KH9> ;?D /;HI7=;D :;H ;H8KD:<K=; E:;;H :?; &E

;=H;DPJ M?H: :?; -H7=<X>?=A;?J ;DJM;;;H-7DDKD= |IEM?; :?; -H7DIF7H;DP :;I U8;H87KI

D79>J;?B?= 1?D: ;;H ;H>\>J; .DJ;H>7BIKD=I7K<M7D:



681

2320 4500 2800 2800 4500 2320
Q
]
I3 &
\ 1 1] /
N i 1 7
| i ¥ =)
Ortbetonplatte i 5 {7
3
=)
T
K'=XD=;HIJ;= I;?B8HEDD;H ,JH7"; *K;HI9>D?JJ 472
19240

681 EKBEDD7?l; H]9A;D *K;HI9>D?JJ :;I U8;H87KI

(3

UHPC-Fertigteilplatte
Klebefuge

Quervorspannung /
2 Stahlbauanschluss UHPC-Obergurt
1;D879>J7B8H]9A; DI?9>J C?J %XHCI9>KJIPL;HAB;? ,“4
‘Q;‘ Stahlfachwerk

:KD= KD: ,J7>BHE>H<79>M;HA , 1% "!

681 XHJID;HFB7JP8H]9A; *K;HI9>D?JJ C?J .!) )B7JJ; KD:

KHJ;D IEM?; J7>B<79>M;HA |, 1&" -

$EHHEI?EDII9>KJIP :?; 7TK<MXD:?=; ;H8?D:KD=:;H
JH;8;D C?J ;D KHJ;D IEM?; :?; KD=;19>]JPJ;
%7=; :;H ;NJ;HD;D ,F7DD=B?;:;H ?C /;H=B;?9> PK
;?D;C =;19>BEII;D;D 'E>BA7IJ,D ( $

0;?J;H; ;?IF?;B; <]H :?; BEA7B; /;H8?D:KD= ;?D;l
J7>B<79>M;HAI C?J ;?D;H ;JEDFB7JJ; KDJ;H 72D
I7JP LED $EF<8EBP;D E:H DI9>BKII8;M;>HKD=
1?7D: ?D ,1%"! "

+'1+ - PK <?D:;:D

MKH:; ?D $71I;B :?; XHJD;HFB7JP8H]9A; ;H
JH?DP?F :H 375DB;21J; HK9ATDIOSBKII C23 B2;=pii 2979 7 HI9A; 8;10:>J 7KI ;2D;C HXKCB?9>.D
%;?13; E8;D KD: 79>M;HA7DI9>BKII C?J 13;>;D:;H  ,J7>BHE>H<79>M;HA 71 C?J ;D :KH9>=;>D:;D
%;?1J; KDJ,D D79>,1&" 7 (8;H=KHJ;D :KH9> LEH=;IF7DDJ; ,9>H7K8L;H8?D

:KD=;D L;H8KD:;D MKH:; ?; (8;H=KHJ; MKH:;D
7Kl 8?1 CB7D=;D ;HJ?=J;?B;D 7Kl .!) >;H
=:1J;BBJ KD: D79>JHX=B?9> PKI7CC;D=;IF7TDDJ K<
21, KHI; MKH:; :?; 7>H87>DFB7JJ; :?; 7KI C
C 8H;?J;,D GK;H LEH=;IF7DDJ;D
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B7D=;D KD:
1) HJ?=J;?B;D 8;1J;>) 7K<=;AB;8] 7?B:
,1&" - ?; ;H8?D:KD= JH7=;D:;;H 7K

J;?B; C?J 1?B<; ;?D;| FEN?:>7HPAB;8;HI MKH:; 8;?
e ?2:I:H $EDIJHKAJ?ED M;BJM;?J ;HIJC7B?= ;?D=;I;JPJ
EKBEDD77I; HJ9AD DI?95] C2J J7>B<79>M:HAIH; ~B:  Pi?=J;7D; <H?19>; $B;8;<K=; PM?I9>/D :;C

8;D KD: ;JED=KHJ,D ( $ (8;H=KHJ KD: :;H 7>H87>DFB7JJ;
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J7>BFHE<?B;D KD: :;H ;JEDFB7JJ; MKH: :KH9>
$EF<BEBP;D:]8;B KD: ]=;B8;M;>HKD= 1?9>;H=;
13;BBJ (+,!.+

Bl BJ;HD7J?L; PKH KI8?B:KD=LED 79>M;HAIJ;=;D
MKH:;;D ?D H7DAH;?9> KD: #7F7D 7K9> -H7F,P
8B;9>; ;?D=;1;1JPJ ?;I; M;?I;D ;?D; L;H=B;?9>|

M;?l; >E>; | J;?<?=A;?J 8;? =;H?D=,C ?=;D=;M?9>]
7K< "D ;KJI9>B7D: MKH:; :?; -7B8H]9A; BIM?F<;H
=HKD: 7Bl )?BEJFHE@;AJ C?J -H7F;P8B;9>1J;=;D 7Kl
=<]>HI '.&"

+A?.992:3.7?A:4

681  XHJD;HFB7JP8H]9A; DI?9>] ?C 7KPKIJ7D: C?J
<H?19>:H $B:8:<K=; , 1&" - ?; 8;JH79>J;J;D /;H8KD:8H]9A;D P;?=;D :?; /?;B

<7BJ :;H DI9>BKIIC\=B?9>A:?J:.D ::H ,J7>BAEDIJHKA
J?ED 7D ;D ;JED ?; 7C >XK<?=I1J;D 7D=;M;D:;
J;D [7TH?7DJ;D 1?D: :?; I;HIJ;BBKD= :;|I /;H8KD:;l
18;H $EF<B8EBP;D:]8;B 18;BB;?1J;D E:;H 7D=;
1I9>M;?°J; ,9>B7K<;D (+,!.+

;H '79>73;?B :?;I;H [7H?7DJ;D ?1J 71l ;;H
;JEDE8;H=KHJ :KH9> :?; 18;BB;?1J;D |8;H :?; =;
17CJ; %XD=; FH7AJ?19> ;?D=;IF7DDJ KD: ;?D;
,9>M?D:L;H<EHCKD= 8;>?D:;HJ M?H: ,1%"!

?D; BJ;HD7J?L; ?1J ;?D; FKDAJK;BB; ?D8?D
:KD= :;1 ,J7>BJHX=;HI ?D :;D ;JED :KH9> 37>D

B:?13;D ,1%"! E:;;H ;?D; /;H8?D:KD=
18;H ;M?D:;;CK<<;D ( $ ?, TA
681  ';1;D879>J7B8H]9A;  ,J7>B<79>M;HA PKH ,JJJPKD= JK;BBIJ; DIM?9ABKD= ?D :H /H8?D:KD=1J;,9>D?A
:H $H7=7HC; 8LI 8M 9EC 1J;BBJ :?; ;H8?D:KD= ]8;H ;?D; $B;8;<K=; :7H :?;

@;:E9> DKH 8;? .I) C\=B?9> ?1J :7 :?;I;H :?; ;H
"D [HIK9>D ;HH;?9>J; :H <]H :?; XHJD;HFB7JP<EHZ;HB?9>;D (8;H<BX9>;DPK=<;1J?=A;?J;D ;HH;?9>;D
8H]9A; LEH=;I;>;D; .1) ?D $EC8?D7J?ED C?J:;C A7DD , !&" -
?D=;1;1JPJ;D FEN?:>7HPAB;8;H ?;=PK=<;1J?=A;?
J;D LED C?D:;1J;DI 'CCm IEM?; 3K=<;1J?=A;?
J:D LED C?D::1J:DI 'CCm ?; $B;8KD= CKIIJ: 2@;: 2@;:)2>IA1
?C D:PKIJ7D: ;?D; ,9>K8AH7<J LED 'CCm F;H
C7D;DJI8;HIH7=;D &?J'EHC7BS8;JED;D ?1J :?;| 7TK<
=HKD: :;H;D =H?D=H (8;H<BX9>DPK=<;13?=A;%=:D |?D: ?C ,J7>B8;JED87K >XK<?= KDL;HC;?:87H
D?9>J C\=B?9> ?; >E>; (8;H<BX9>DPK=<;1J?=A;KD: JH;J;:D FB7DCX ?= ?D H8;?JI<K=:D IEM?; 8;? ::H

8842926:27

51.0) LED ' CCm ;HC\=B?9>J :?; U8;HJIH7 H=XDPKD= LED !7B8<;HJ?=J;?B;D E:H 8:? LHIJXH
=KD= :;H ,9>K88;B7IJKD= ?D<EB=; %71] 3M7DAKD=IC7'D7>C:D 7K< L=B $7F?J:B  US:H=:
IEM?; [EHIF7DDKD= , 1&" - EH:D;J;l 3?;B ?1J :7I 3KI7CC;D<]=;D :;H ?DP;B

7KJ;?B; PK ;?D;H CEDEB?J>?19>;D -H7=M?HAKD=
?D; AEDIJHKAJ?L; %\IKD= 8;? /;H8KD:8H]9A;D C?j; 3,78 7DHC J>719>;

M;?J 7KIAH7=;D:;D $H7=7HC;D P;?=J :?; ?C #7>HOX>H;D: 8;? =;FB7DJ;D K=;D ;?D; DI9>BKIIS;

<;HJ?= =;13;BBJ; PM;?J; ;1;D879>J7B8H]9A; ?D M;>HKD= LEH=;I;>;D M?H: ?1J:?;l; 8;? ;?D;H D?9>J
JKJJ=7HJ ;H U8;H87K 8;l1J;>J 7Kl ;?D;C =; :?D=;FB7DJ;D [HIOXHAKD= D79>JHX=B?9> ?D :?;
19>M;?°J;D IE>BAT7IJ;D C?J =;H?D=;C ,J;=781J7D:  ,JHKAJKH ;?DPK8H?D=;D 8;DIE A7DD :?; (8;H
3KH ,JJJPKD= :H 7KIAH7=,D:;D 7>H87>DFB7JJ;<BX9>;DFHE<?B?;HKD= 8;? ;?D;H =;FB7DJ;D H=XDPKD=
MKH:;D 79>M;HA:?7=ED7B;D 7KI ,J7>BHE>H;D 7EPH;AJ KD: 1?9>;H >;H=;1J;BBJ M;H::D ME>?D=;=;
D 'E>BA71J;D 7D=;19>M;?°J :?; 7BB; C 7D ?D :?:1 8:? [HIJXHAKD=:D D79>JHX=B?9> P :KH9>
*K;HH?9>JKD= L;HB7K<;D:; ,J7>BFHE<?B; 7D=AERFIRBJ E:;H 'E9>:HKOAMTYII;HIJH7>B;D ;H<EB=;D
1?D:  7?B: ;H ,9>K8L;H8KD: PM?I9>;D :;D CKIllI
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1(-9'74&2292,*2 .2+30,* **-692,

$67(-.*0.(-*6 $°6'92) 0.%,8 :36 ;*22 ).* 9*6
7(-2.887828*.0% 2.(-8 :30078>2)., =97&11*2;.6/*2
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9+86*8*2)* 969,7482292,*2 7*2/6*(-8 =96 9,*
+@-6%2 =9 *2*1 63B+0>(-.,*2 28+*78.*2 )*7
&+8:*6'92)7 678 )96(- ).* )&L.8 *6'92)*2*
T72++292, 92) . TT9+*6:+67(-.*92, *6)*2 ).*

L+ 136-82)%2*2 1%(-&2.7(-*2 $6'.2)92,71.88*0
&/8.:.*68

9+ )*6 692)0&,* *<4*6.1*28*00%6 *3'&(-892,*2
7*8=8 7.(- ).* 1(-9'+9,*286&,+>-.,/*.8 &97 )6*.
+0,*24868&00*0%2 28*.0*2 .0) =97&11*2

A )1 &+8:%6'92) )->7.32
A )6 *'92,
A )*6 $6'92)*;*-692,

* 89+2%-1'86%2 1(-9'7482292,%2 &97 )*1
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@0 '=; 0*11;.6/92, )*6 $6'92)*:*-692,

7.2) 7(-*1&88.7(- .2 ->2,./*8 )*6 **27*8.

*2 9%27%67(-*92, .2 .0) )&6,*78*008 &
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5<?D?;HJ; (8;H<BX9>;D;?=;DI9>7<J :;H /;H8KD:<K
=, D?9>J E>D; M;?J;H;l 18;HIJH7=,D M;H:;D KD:

#/2>38H052:7.@24,>62

CJIl;D :?<<;H;DP?;HJ 8;JH79>J;J M;H:;D L;HP7>DJ
H7K

H " 79>8;H?9>) " H=BJ?C$7
=B7JJ

F?J;B  :?; $H7<J]|8;HIH7=KD= ?D ,9>K8<K=;D PM
19>;D PM;? PK KDJ;HI9>?;:B?9>,D 3;2JFKDAJ;D >;f >H=B7))

=;BBJD JED?H7819>D?JJ;D o #TK>?=A231 KD: 13?=A;2J178C?D:;HKD=I18;2M;HJ;
D79> " 2D 8>XD=?=A2] :H
]H »D CHIIKD=IM;HJ :;l ,9>K8AH7<JM?:;H (8;H<BX9>;DA7J;=EH?;

1J7D:1 ?D :;H K=; =?BJ
_ _ ] b Gl 3.1 8;=H;DPJ KD: 1J;BBJ :?; (8;H=H;DP; :;H C7N?C7B
Vrdaj = [Cj feta T 1 Un] + Urdjsy o 7K<D;>C87H;D %XD=119>K8IF7DDKD= :7H ?; ?D
<]>HKD= :?;I;H (8;H=H;DP; MKH:; DEJM;D:?= KC

‘H 17<JL;H8KD: PM?19>:D ::D KDJ;HI9>?;:B?9> 5D HI7=D H -JED:HK9AIJH8: PK L-HC:2:'D

7BJ;D ;JED;D M?H: 7Kl :;C )HE:KAJ :;I LED :;H

K=;DH7K?=A;?J 78>XD=?=;D ;?M;HJI KD: :;C ?; +7K?=A;2Jl KD: ;13?=A;?2J178C?D:;HKD=18;?
;CIIKD=IM;HJ ;;H ;JEDPK=<;1J?7=A;?J =,8?B  M;HJ; IEM?; ;;H 8C?D:;HKD=IM;HJ <]H:?; ;JED

5 ‘HKO9A<;1J?7=A;?J 8;? ,9>K8H?II;D I?D: ?D -78;BB; PK

Urdjadh = € " feta b Gl. 3.2 I7CC;D=/1J;BBJ

.C ::D IF;P?<?19>;D D<EH:HKD=;D 7D ;?D; K<
8;JEDL;HIJXHAKD= ?C H]9A;D87K +;9>DKD= PK JH7
=D MKH:; 1?2, +?9>JIB?D?; +/, “H
TIJ;HH;?9>?19>:D EHI9>KD=I=;I;BBI9>7<J ,JH7";
,9>?:D; [[HA>H |/ L;H\<<;DJIB?9>J :?; ?D
H=XDPKD= PKC KHE9E:; :?; ;HIOJXHAKD= LED
H]9A;D<7>H87>DFB7JJ;D H;=BJ ?; +?9>JB?D?; ;DJ
‘H -H7=<X>?=A;?JI7DJ;?B :;H +;?8KD= ?D<EB=; ;?B}BJ DM;?IKD=;D

.'). . . = ') . e =
7K< :?; H8KD:<K=; M?HA;D:;D HK9AIF7DDKD  PKH K=:DLEH8:H:2JKD= <H:?=:B:=J:| $EHD=:H]IJ

Urajr = K 0p b Gl. 3.3 :KH9> 10 ,JH7>B;D

;? :0OD7C?19>;H E:;;H HC]:KD=18;7DIFHK9>KD=
‘7TH< ;;H >XI?EDIJH7=7DJ;?B :;I ;JEDL;H8KD:;I
D?9>J 8;H]9AI1?9>J7=J M;H:;D KD: ;1 ?13 PK;J

P;D ?;1=?BJ 7K9><]H K=;D :?; KDJ;H 3K=1J;>;D
IEM?; <]H D;8;D;?D7D:;HB?;=;D:; ;HJ?=J;?B; :?;
D?9>J C?J &HJ;B E;;H FEN?:>7HP L;H8KD:;D I?D:

SXD=J :DJI9>7:D: LEC FH<EHCKD=IL:H>7BJ:D— PKH HPIFIKH C\=B?9>1J <B?;'<X>?= KD: 19>M?D:

KDJ;H ,9>K88:7DIFHK9>KD= 78 17:H8;? A7DD :?; 'C

'EHC7BIF7DDKD= I;DAH;9>] PKH K=; ;DIM;5H  PKC ?D87K :| K<8:JEDI KD:
'KH9> ;?D; XK';H; %713 E:;H :KH9> :?; $B;CCM?H
AKD= ;;H ;M;>HKD= >;HLEH=;HK<;D M;H:;;D K9> —
2D :?;1;C 7BB ?1J :;;H 7DPKI;JP;D:; ;?M;HJ LED
5H (8 H<BX9>D7KIB?B:KD= :H K= 78>XD=?= o D<EH:;HKD=;D 7D :?; ;HIJ;BBKD= 1?D: ==;

H]8;H H'EHCKD= L;HI9>XH<J KD: ;HB7K8:D ;?D; 8
C?D:;HKD= :;I /;H:]8;BKD=I=H7:;l :KH9> ;H]9A
1?79>J?=KD= :;H :>XI?ED JHEJP :OD7C?I9>;H ;7D

Urdjsy = s fya " (1,2 p*sina + cosa) Gl 34 |FHK9>KD= ,?D: :?; D<EH:;HKD=;D :;H +/, 7D :?;

K=;DLEHS8;H;?JKD= IEM?; :;D K<8;JED ;H<]BBJ A7DD

2, K=; 7Bl L;HP7>DJ; K=; 8;C;lI;D M;H:;D

BB; :H;? DJ;?B; ;| ,9>K8AH7<JM?;HIJ7D:l H !+% /!

K=; B;?9>KD=;D 87?1 M;H:;;DKD78>XD="?=

LED :;D /;HI9>?;8KD=;D :;;H K=;DK<;H 7::?J?L 8;

PKH PK=;>\H?=;D "DJ;HFH;J7J?ED :;H ,9>K8<K=;D
8;C;lIKD=

3K:;C A7DD :;H -H7=7DJ;?B ;?D;H C\=B?9>,D LE
>7D:;D;D /;H8KD:<K=;D8;M;>HKD=]8;H

8;H]9AI1?9>J?=J M;H::D

;H '79>M;?1 <]H ;?D; HC]:KD=I8;7DIFHK9>KD=

CKIl D79> +/ DKH :KH9> ::D ;JED
? 2= ' ’ ’
HIOAI79>J7=) E>D; ;D DI7JP LED /;H8?D:KD=IC?JJ;BD ;H<]BBJ
H S CHKD=IM;HJ ;1 ,9>K8AH7<IM?:;HIJ7D:I ;?D JH D '79>M;?1 ?1J :7LED 7KIPK=;>;D
?D ;;H K=; M?H: 7K< 71 1?79> 171 7KJ;?B CEDEB?J>?19> L;H>XBJ ?D =;

D7K;H '79>M:?I C?J ;1J?CCKD= :;| ,F7DDKD=I
Vrajmax = 059 feq b Gl. 35  PKIJ7D:;l 7K< ::H ?DM?HAKD=II;?J: IEM?; ::D :H



Cl:KD=IM?HAI7C;D ;IED:;H>;?J;D :;H K=; 7K< (98.42>A:42: A:1 F26@./5H:46427

5H 02:;HIJ7D:N;?; M?H: D?9>J =,<EH:;HJ :7 A;?D L.@2>6.8B2>5.8@2:

7KIH;?9>;D: ;H<EHI9>J;] &E:;BB LEHB?;=J KD: ?D :;D

JHIK9>:D A:?D; :HC]:KD=IM?HAI7C; /EHIO>X:? KH9> :71 AH7<JI9>B]lI?=; 3KI7CC;D<]=;D ;?D;l

—KD= =H K=: D79>=:M?:I:D M:H::D AEDDJ: 8;13;,>,D:;D 7BJ;D 7KJ;?BI C?J ;?D;C D;K;D ’iK;H
19>D?JJ ;DJIJ;>;D .CB7=;HKD=119>D?JJ=H\';D 7I

K<=HKD: :;I :KH9> ,9>M?D:;D ;DJIJ;>;D:;D ;H=XDPJ; ,01J;C ?I1J =HKD:IXJPB?9> 8;IJH;8] :D

3M7D=I?1J <]H :?; +?1I18H;?J; D?9>J DKH :;H '79>M;?1 ?:;7B;D ,F7DDKD=IPKIJ7D: ;?D;l ?D ;?D;C KIlI

KDJ;H %7138;7DIFHK9>KD= |ED:;HD 7K9> KDJ#H=;1J;BBJ;D ,OIJ;Cl PK ;HH;?9>D K<=HKD: ;;H

3M7D=18;7DIFHK9>KD= PK <]>H;D ;?C %71J<7B&=H;DPJ;D H\; ;I $H?;,9>C7;| IEM?; :H

,9>M?D:;D I1?D: ;?D AEDIJ7DJ;l 7KJE=;D;l ,9>M?D  1J7HH;D /;H8?D:KD= ?D :;H K=; =;B?D=J :?;| @;:E9>

3D KD: ;?D LED :;H (8;H<BX9>; 7KlI=;>D;l DKH 8;:?D=J KD: ?D ;;H K=; PM?19>;D LEH>7D:;D;H
-HEQADKD=II9>M?D:;D PK 8;79>J;,D ,F;P?;:BB 7D,JHKAJKH KD: ;JED;H=XDPKD= ;DJIJ;>;D 3M7D=I
;D )B7JJ;DHXD:;HD ;DJIJ;>;D ?D<EB=; LED 3M7D#¥7DDKD=;D 7?B: % +- 3"% !

>E>; ,9>K8IF7DDKD=;D

LEH 7BB;C ?C ;H;?9> ;H ,9>K8IF7TDDKD=D  M;?I; 8;? 17B8<;HJ?=J;?B;D <]H ;9A;DFB7JJ;D :?;
7KI 3M7D= ?D :;D D:8;H;?9>D IEM?; ?C ;H;?9>  2DD;H>7B8 I;>H AKHP;H 3;2JHXKC; ;H=XDPJ M;H:;D
LED &2?JJ;BIJJJP;D ?D H]9A;DBXD=IH?9>JKD= K1j: 2C BB=;C;?D;D =HE'; .CB7=;HKD=IC\=B?9>
D79>JHX=B?9> ;?D=;8H79>J; /[H8?D:KD=IC?JJ;B kHJ:D 7K<M;?I:D ?IJ ?C ,F7DD8;JED87K KD: 7K9>
C?J 5HE8H;D ;M;>HKD=8PM ;?D;H /[EHIF7DDKD=g:7 :?2D;H D79>JHX=B?9>;D /:HIJXHAKD= ?C H]9A;D
?DJH7=?H;D 87K ;?D; ;NFB?P?J; ;JH79>JKD= :;H P;2J78>XD=?

=D ,F7DDKD=IL;HJ;?BKD= ;H<EH:;HB?9> % +-

0;?J;H;H EHI9>KD=I18;:7H< 8;13;>J D79> ! +-% "C ;=;DI7JP PKC ]8B?79>;D |E9>87K 8;?IF?;Bl

71 ;C;IIKD=ICE:;BB D79> +' %
MKH:; IF;P?;BB <]H ;?D; D79>JHX=B?9>; /;HIJXHAKD=

?C HI9ADBTK ;DIM?IABJ KD: ;DI>XBJ 7K9> 1?DMig =D ;| PKC 2B ;H>;8B?9> KDJ;HI9>?;:B?9>;D
l; PKH SEDJHEBB; :H +?l18?B:KD= ?D<EB=; 3M7Rlyy| pM219>;D LEH>7D:;D;H ,JHKAJKH KD: ;JED

IEM?; <]H :;D 79>M;?l ==D HC]:KD= IE7ll :H=XDPKD= AECCJ ;| PK ;?D;C H;B7J?L;D $H?;9>;D

| 8IEH 781 2, DIXJP; 5H 5KJI9>D "EHCD KD: ,9>M?D:;D PM?19>;D :;D 7KJ;?B;D K<=HKD:

<IH ;?D; D79>JHX=B?9> [HINXHAKD= =:2=DiJ H| S\>.:D $H2:95<X>?=A;2] :H D79>JHX=B?9> :H

19>;2DJ =XDPJ;D ;JED;B;C;DJ; H;:KP?;HJ 179> ;;H ;<<;AJ7L;
B713?P2JXJICE:KB  KH9> :?; LiHH?D=;HJ; ,J;7<?=A;?J

PKD= KC=;B7=;HJ 8PM :?; ,9>D?JJ=H\";D L;H8B;?8;D
"D ;D 'EHC;D M;H:;D DKH M;D?=; CF<;>BKD=;,D 7D ::H .HIFHKD=IIJHKAJKH IE:7Il 1?9> :?; <<:AJ?L?
<]H :?; D79>JHX=B?9>; L;HIJ;BBKD= :;| /H8KD:;l JXJ :;H /HIIXHAKD= L;HH?D=;HJ ?; &9>7D?IC;D
PM;?;H ;JEDI9>?9>J;D =;=;8;D ?; +7K?=A;?J ;H  1?D: DE9> D?9>J LEBBIJXD:?= =;ABXHJ ";8;D :;D LEH
(8;H<BX9>;D IEBB PKC?D:;1J :KH9> ,7D:IJH7>B;D ;H>7D:;D;D &7J;H?7BF7H7C;J;HD >78;D 7K9> :?;
P;K=J M;H:;D ME:KH9> ;?D; +7KJ?;<; LED M;D?=l ?=;DI9>7<J;D ;| ,O13;CGK;HI9>D?JJI KD: :;H ;
J;DI CC 8;? <H;?B?;=;D:;C KD: <;IJ L;H7DAHJ;,C  B7IJKD= ?D<BKII 7K< :?; .CB7=;HKD=119>D?JJ=H\";D
$EHD=;H]IJ >H=;I;BBJ M;H:D IEBB ?; JED 1.’ 1+%
H;P;FJKH ?1J ;8;D<7BBI 7DPKF7II;D .C :?; (8;H
<BX9>;D C\=B?9>IJ =KJ C?J;?D7D:;H PK L;H8?D:;D
IEBB ;?D <B?;'<X>?=:H ;JED L;HM;D:;J M;H:;D ::H Verstarktes Bauteil  Eingusssystem
7K<=HKD: 1;?D;l =H?D=:D ,9>M?D:L;HC\=:D| | ;o —
+,, ;:JED =H?D=; P;2J78>XD=?=; ,F7DDKD=;D ?D ‘ — N R 7 R Y
2, K=; ;?DIHX=J | 213 PK 8;79>J;D :7Il :H
.JED D?9>J 8;B?;8?= <B?;'<X>?= |;?D A7DD M;DD)| Vorhandene

Struktur I PP
75H87>DFB7JJ: C?J :?2D:C *K:H=<XBB: >H=:1JBl o o
M?H: &U%% + "C 3K=; ;H ;JED7=; M;H
,D ,OD, :KJ, /,H79>JKD: |EM7, ,7D, :KJ, 79> 681 ,F7DDKD=;D ?C L;HIJXHAJ;D *K;HI9>D?J3J IEM?; ?C ?D

=KllloJ;,C
8;>7D:BKD= L;HB7D=J KC ;D EHCI9>BKII KD: :?,

TK;H>7<J?=A;2J M;2J;H PK L;H8;II;HD
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71 ;17CJIH7=L;H>7BJ;D ;?D;l D79>JHX=B?9> L;H

IJXHAJ;D ;JED87KJ;?Bl M?H: ;DJI9>;?:;D: :KH9>
71 -H7=L;H>7BJ;D :;H K=; 18;H :?; :H;? DJ;?B;
k :>XI?EDe k+;?8KD=e KD: k/;H8KD:8;M;>HKD=e / -
8;1J?CCJ ?; :H;? DJ;?B; M?HA;D ?D 8>XD=7=A;7? \
;H H;B7J?L;D /;HI9>?;8KD= :;H K=;DE8;H<BX9>:D =
?D C;9>7D?19>;| &E:;:BB :71 :71 =,C;?DI7C; ._‘;‘:
-H7=L;H>7BJ;D ;H<711J ;N?1J?;HJ PKHP;?J DE9> [J % -
79> " 79>8;H?9>J M?H: 8;?

-

“H :C:IKD= D?9>J PM?19>:D :?D:H FB7DCX"?=:D
H=XDPKD= KD: :?D:H D79>JHX=B?9>:D /-HIJXHA
KDJ;HI9>?:::D "D 8;?:;:D XBB;D M:H::D 7BB;
‘H:? DJ:?B: PK=B:29> 7D=:1:JP] MES:? 8:? :0OD7C7
195:H :B7IJKD=:?: :>XI?ED D?9>J 7D=:1:JPJ M:H
D :7H< EB=B?9> A7DD 7K<=HKD: ::H :0D7C?I9>]
/,HA,>H|8,B7|JKD: 'I)D ,JED ,JED /,H8KD 681 (8;H<BX9>;D8;M;>HKD= PKH US;H'JH7=KD= LED *K;H
8:2 7:7EJ2L:D H]9A:D DKH :KH9> :2; DJ:?B; BB TKISC i07=KDAC2IIB8
ﬁﬂHgKDD:B;M?HKD: KD: +78KD= >H=IJiBBJ  j7og1 7=

/HBKD:L;HI7=,D L;H7KIP?;>;D

,F;P?<?19>; D<EH:;HKD=;D 7D :?; !;HIJ;BBKD= KD:
;C;IIKD= LED K<8;JED ?C H]9A;D87K M;H:;D _ JEDL;HI7=;D ;JED7KI8HK9> ,F7BJ;D
?D TIJ;HH;?9> :KH9> :?; +/, v

=:=:8.D ?D; L;H=B;?9>87H; ::KJI9>; +:=:BKD=
'N?1I?;HJ ;HP;?J D?9>J

HK9AAHX<J; M;H:;:D :KH9> :?; DA;HFB7JJ; 7K< :;:D
JED 18;HJH7=;D HC]:KD=ID79>M;?l; A\DD;D
18;H PKBXII?=; ,9>M?D=8H;?J;D =;<]>HJ M;H:;D 3KH
;IED:;H;l K=;DC;HA ?1J 8;? D79>JHX=B?9>;D /;H H>\>KD=:;H 3K= KD: ,9>K8JH7=<X>?=A;?J ;;H EB
IIXHAKD=;D 7K< :?; ;H]9AI?9>J?=KD= LED ,9>D?RD A\DD;D 3KI7JP8;M;>HKD=;D 7D=;EH:D;J M;H
=H\";DKCB7=;HKD=;D PK B;=,D 78;? I?D: IEME>B :;D (-

.CB7=;HKD=;D ?D<EB=; :;H ,J;?<?=A;?JI;H>\>KD=

'KH9> :?; ;JED;H=XDPKD= 7BI 7K9> .CB7=:HKD=;p 1 0?-HN7D: 8,2 3K="IEM?; *K;H8;7DIFHK

?D<EB=; 3| P;2J78>XD=?=;D &7J;H?7BL;H>7BJ;DI PKDP= 7N =JH;DDJ PK KDJHIK9>D 7 jH<EH:H
8:79>J.D B?9>;D -?BI?9>;H>;?JI8;?M;HJ; A\DD;D :;D 3KB7I

IKD=;D ;DJDECC;D M;H:;D

?D; 3KI7JP8;M;>HKD= <]H *K;HB71J;D A7DD ?D
)2>/6:1A:4796@ @28 EHC ;?D;H (8;H<BX9>,D8:M;>HKD= ?B: E:H
C?J ]=BD KD: ,9>B7K<;D 7KI=;8?B:;J M;H:;D
78:? CKIll :?; :M;>HKD= 7K";H>7B8 :;| ;JED
"C /;H8KD:87K M?H: :?; C\=B?9>1J ?:;7B; 'KJIPKD= A7DJ;D7KI8HK9>I L;H7DA;HJ M;H:;D ?; ,JX8; :;H
“H -H7=:?2=:DI9>7<J:.D :H 7KIJE<<: ,J7>B KD: 3KI7JP8;M;>HKD=IEBBJ;D C?J:?H;AJ;C $SEDJ7AJ PKC
JED 7D=;IJH;8) L=B $7F?J;B DJI9>;?::D: EBP;D KD: C\=B?9>1J D7> 7D :;H DA;HFB7JJ; 7D=;
<]H :7l 3KI7CC;DM?HA;D LED ,J7>BL;H8KD:AED EH:D;J I;?D
IJHKAJ?ED;D ?1J :?; $H7<J]8;HIJH7=KD= PM?I9>;D ;

D
1. . e 9 . . 9 . = ? - . e
2DP:BD:D 7KJ?B:D 12:H<]H M:H:D 8;LEHPK=J8’D"DAB?II'|9>'D/’H8'D'KD IC?3J;BD M;H:;D

t) . . . . ? ’) . . ')
$EF<8EBP;D ;?D=;I;}JPJ "D :H %?J;H7JKH 17D: ?DED—:?;]EQ-%S?;:K P;;D'; ;;)%_D' DEBFLU-%IB—-/f-'jng
IFH:9>:D:; C:9>7D?19>; &E::BB; KD: :C:l TR ~DB;#d T T

IKD=ILEHI9>H?<J:D PK <?D:D P I(&" , 1% " 1 &8 7
18" ?D; 7BB=;C;?D; 87K7K<I?9>JB?9>; 3KB7IIKD= MKH:;
DE9> D?9>J ;HJ;?BJ IE:7Il <]H :?; DM;D:KD= ;?D;
JH :;D '79>M;?1 ;?D;| DI9>BKII;l C?J $EF<8EB 3KB7IIKD= ?C ?DP;B<7BB ;H<EH:;HB?9> ?I1J /;HIK9>;
P;D 1?D: <]H ;?D; 3K= 8PM *K;H8;7DIFHK9>KD= MKH:;D 8?I>;H DKH <]H 137J?19>; ;B71JKD=;D :KH9>
<EB=;D:; )KDAJ; D79>PKM;?I;D =<]>HJ ?D; KIM;?JKD= :;;H .DJ;HIK9>KD=;D 7K<
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681 ,F7DDKD=IL;HJ;?BKD=;D 7D ;?D;H $;H8; 0 '
$ I-

,9>M;?°L;H8?D:KD=;D M;H:;D 8;,LEHPK=J ?C O;HA
>H=;1J;BBJ K< ;;H 7KIJ;BB; 8;13;>J :?; ;<7>H
7112?25 *K7B?JIXJ H ,9>M;?°D7>J :KH9> .CM;BJ
;?D<BIIl; D;=7J?L 8;;?D<BKIIJ M?H: ;I 0;?J;H;D
A7DD ;I ;H<EH:;HB?9> [;?D ?D KD=]DIJ?=;D ,9>M;?"
FEI?J?ED;D PK 7H8;?J;D ME>?D=;=;D ?C O;HA ?D 'EH
C7BB7=, >EH?PEDJ7B; '7>J =;19>M;?°J M;H:;D
A7DD DJI9>;?:;D: <JH :?; -H7=<X>?=A;?J ;?D;H
OBL QP7BKDT DR IBB ESHJKPPBIBIU - 95M;2°L;H8?DIKD= 213 ?PDISIIED:H; (?; *K7B2IXJ
w 5H ,9>M;?2°D7>IMKHP;B  ;? ,JKCF<DX>J;D ?1J
:7>:H ;?D; [EH8;H;?JKD=:;H '7>JA7DJ; :KH9> 8<7
;D ;H<EH:HB?9> ?9A; 'X>J; I1?D: ?D C;>H;H;D
%7=,D >;HPKIJ;BB;D 0 '$' I- "Dl
=17CJ ;DJIJ;>J :KH9> ,9>M;?";D ;?D; LEBBIJIXD:?=
"C IE9>87K MKH:D 8;H;?JI B;?IJ;D<\HC?=; /;Hg?D AH7<JI9>B]II?=; [H8?D:KD= :?7; 1J73?19> IEM?; :O
:KD=IC?JJ;B ]8;B E:H )KPPB;B;?13,D ;?D=;;Jpy D7C?19>8;B71J;,J MH:D A7DD
?B: KH9> :?; ?D8?D:KD= :;H )KPPB;B;?1J; ?D 2 H:DPJH7=<X>?=A:?] :?D:H 9>M:?'L:H8?D:KD=
5D JJEDESHEKHI MiH:D :7; T<<DKD=D C2J JED ;o1 1> 2; <EB=;D:;D )7H7C;J;H 8;137CCJ
=<|BBJ 18?B:;D 179> ;JED:]8;B 7Kl :?; PKH U8;H
JH7=KD= LED ,9>K8IF7DDKD=;D =;DKJPJ M;H:;;D A\D_  7KIJ7>BIEHJ;

0;9>I;B KD: ,9>M;BB8;7DIFHK9>KD=;D IEM?;
KII7=;D PKH KAJ?B?JXJ |1J;>;D DE9> 7KI , 1&"
8

DD %&" O0'+ K9> <]H ‘

)KPPB;B;?13;D =78] ;| DE9> A:?D; 7BB=:C;?D; 87K7K< ' ~J7HJ
1?79>JB?9>; 3KB7IIKD= ,?; M;?1;D ;?D L;H=B;?9>IM;?I; 7=
=;H?D=;| /;H<KEHCKD=IL;HC\=;D IEM?; ;?D; =;H?D=;

FB71J219>; &EC:DJ:DIH7=<X>?=A:?] 7K< $U19%+ — /DIFHKO>KD=

HIJ; .DJ;HIK9>KD=1:H=8D2II; PKH $ECE? 2. HDPJH7=<X>?=A;?J IEM?; :?; ;7DIFHK9>KD=
D7J?ED :;H )KPPB;B;?1J;D C?J KBJH7>E9><;1J;C ;J_E,I,Q| '7>J ADD:D D79> ™ 8:
P;?=,D;?D; FEI?J?L;-D:;;DP ! + [?D: 1J2CCJ M:H::D
78;H DE9> D?9>J 7KIH;?9>;D: ;H<EHI9>J
?; HCJ:KD=I<;13?=A;?J ;?D;H ,9>M;?'L;H8?D:KD=
M?H: :KH9> :;H;D KI8?B:KD= $;H8<7BB 8;;?D<BKIIJ
&@.58/.A KH9> :2; J\HKD= :;| $H7<J<BKII;| 7D :;H '7>J ;DJ
J7>B87KL;H8?D:KD=;D A\DD;D 8;? 7:7FJ?L;D H] N:>D F7DDKD=IIF?IPD -7 2, 7K<D;>C87H;
9A;D PKC ;?D;D <]H ;D DI9>BKII LED ,J7>Bg7K -9>M?D=8H,2J; »H78ILIP.D 2B: 2, H\;
J;?B:D 7D :?; ;H8?D:KD=IC?JJ;B ;| /H8KD:87Kl ~H 7K<D>C87H.D ,9>M?D=8H.?J; A7DD ?D 8>XD
P DAHFB7JJ;D C?J $EF<8EBP;D:]8;BD KD: PKC=*-A+?J I LEH>7D:DD $;HB<7BBI 7KI DJIFH;
7D:;H;D <JH :?; ;H8?D:KD= LED ,J7>B87KJ;?B;D kD2~:D::D -78;BB;D :;H "EHC ;DIDECC:D MiH:D
JH2DIDUH P 2D :HeXDP:D:D B.C:DID 7D  BJHD7I?L A7DD :2; HCLKD=I<i137=A;?] 7K9> I8;H
CM7D:) MiH:D “C J75B87K M:H-D 7D H +:=p  F7DDKD=IAEBBAJ?L; E:H ,9>7:DITAAKCKB7I?E

PM;? /:H8?D:KD=IJOF;D ;?D=;1;JPJ D;D 813?7CCI MH:D

9>M:?'L:H8?D:KD=:D ,9>H7K8;DL;H8?D:KD=;D I?D: :?; M?9>J?=IJ;D B\|
T ’ 87H:D :H8?D:KD=:D ?C ,J7>B87K ,?; :?:D:D C:?I1J
,9>H7K8:DL;H8?D:KD=;D :7PK JH7DIFEHJ<X>?=; ?DP:B87KJ;?B; 7K< :H 7K



13;BB; PK L;H8?D:;D ,9>H7K8;DL;H8?D:KD=;D ;H"D @]D=IJ;H 3;?J MKH:;D ?C ,J7>B87K 7K9> ;H<EB=

C\=B?9>;D :?; KI8?B:KD= =;B;DA?=;H IEM?; 87?;=;
13;?<;H DI9>B]ll;

0?9>J?=; ?D<BKII=H\";D I?D:
,9>H7K8;DM;HAIJE<<
,9>H7K8;D<EHC
HJ :;H /EHIF7DDKD=
HJ ;;H ;7DIFHK9>KD= 7?B:

0?HAKD=IM;?I; :;H /;H8?D:KD=

?; 0?HAKD=IM;?I; :;H ,9>H7K8;DL;H8?D:KD= M?H:
C7°=;8B?9> :KH9> :;H;D KI<]>HKD= 8;1J?CCJ

OX>H;D: ,9>;H %E9>B;?8KD=1,% KD: FB7DCX ?=
LEH=;IF7DDJ; ,9>;H %E9>B;?8KD=I ,%/ /;H8?D:KD

=D 7K<=HKD: :;;H 0?HJI9>7<JB?9>A;?J 7C >XK<?

7KI=<]>HJ M;H:;;D 1?D: <]H -H7=M;HA; C?J HC]
:KD=18;7DIFHK9>KD= =B;?J<;|J FB7DCX ?= LEH
IF7DDJ; / KD:=B;?J<;lJ FB7DCX ?= LEH=;IF7DDJ;
)711 /) [H8?D:KD=;D ?B: PKL;HM;D:;D

?, ;1J?CCKD=
,9>H7K8;DL;H8?D:KD= ;H<EB=J D79> ™

wH H;DPJH7=<X>?=A;?J ;?D;H :KD=

H;?9> $B;8L;H8?D:KD=;D ;?D=;I;JPJ 0" %"

% &" K<=HKD: :;H =;H?D=;D
H<7>HKD=IM;HJ; M?H: :?;I; /;H8?D:KD=I7HJ ?C
+7>C;D :;I EHI9>KD=IFHE@;AJ;| D?9>J M;?J;H L;H
<EB=J
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JH ;?D; IFXJ;H; :7FJ?ED ;?D;l H]9A;D87KM;HAI
?1J ==< 8;H;?J1 8;?C ";K87K ;?D; DI9>BKII8;M;>
HKD= LEHPKI;>;D :?; LEH .CM;BJ;?D<B]Il;D PK

19>1JP;D ?1J
[HM7>HAXIJ;D ?B: M;H:;D ?DABKI?L; :;H 78
=,8E=;D;D DI9>BKII8;M;>HKD= :?H;AJ 8;?

I;H13;BBKD= :;I ;HIJ;D ;JED?;H78I19>D?JJI 7D :;H

—FBKD= 8;<;J?=J KD: ?D ;D LEH>7D:;D;D ;

M;>HKD=IAEH8 ;?D=;8KD:;D '79> :;C KII9>7

B;D :;l ;HIJ;D 819>D?JJI A7DD :;H ;HM7>HA71J;D
=\<<D;J KD: :?; :M;>HKD= ?D :?; ;D:=]BJ?=;
%7=; PKH]9A=;8E=;D M;H:;D ?; )HE<?B?;HKD= :;H
K=; A7DD :?H;AJ :KH9> :?; :DJIFH;9>:D:; KI8?B

a2l THM7>HA71J;:DlI >:H=:13;:BBJ M:H::D
) % ?; TK;H>7<J?=A;?J ;;H DI9>B]I

I; M?H: :KH9> )HE<?B; KD: ;9A;B 7Kl L;HP?DAJ;C
,J7>B8B;9> 179>:H=;1J;BBJ 3K:C ?1J ;?D; KI
<]>HKD= C?J AEHHEI?EDI<H;?;D :;BIJ7>BIJX8;D C\=
B?9>

RS e -
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LED PM;? =B;?9>7HJ?=;D ,JX8;D 1J;>;D M;?J;H; KD;H ?DI7JP LED ;M;>HKD=11JX8;D C?J 7K<=;
J;HI9>7?;:B?9>; &K<<;DJOF;D PKH /;H<]=KD= 19>C?;:;J;D DA;HA\F<;D M?H: :KH9> 87K7K<I?9>J

B?9>; 3KB7IIKD=;D =;H;=BJ ;?C DI9>BKIl LED
+9>J1 %?DAI &K<<;D PKC [HIF7DDD W7HHH 17,887 3:98:D 17D: :2; '795M;21; <]H :2; ,9>H7K8
JX8; L;H8?D:KD= IEM?; :?; &K<<;D D79> "
+:KP?;HCK<<;D PKH /;H8?D:KD= KDJ;HI9>?;: ©  PK<]>HD
B?9>H KHI>Cil:H 2: CTN?C7B; *K;HAH7<JIH7=<X>?=A:2J :;| ,J7>B87K
)B7JJ,DL,H7DA,HKD:,D PKH /,HA]HPKD: “H /,|_7D|9>BK“,| M?H: 7K9> :KH9> :?; -H7=<X>7=A;?J :l
7DA:HKD=IBXD-=: :JEDI 8;1J?7CCJ "8;D :;C 0?:;HIJ7D: ==

BEA7B;D ;JED7KI8HK9> ?1J :;H 0?:;HIJ7D: =;=;
U8;H=7D=ICK<<;D <]H :;D DI9>BKII LED ,J7>B :JEDA7DJ:D8HK9> PK 8:1J2CC:D ?B:
87KJ;?B;D

?D; M;?J;H; &=B?9>A;?J PKH /;H8?D:KD= PM;?;H
;?C ?D87K M;H:;D :?; &K<<;D C?J )EI?J?EDIFB7J J7>B8:JED87KJ:?B; 8:1J;>J ?D ::H /;HM;D:KD= AKH
J;D 7D :;H ,9>7BKD= 8;<;1J?=J KD: :?; DI9>BKIIS; P;H ,J78IF7DD=B?;;;H ?;I; <?D:;D >7KFJIX9>B?9>
M;>HKD= :KH9> :?; ;[H8?D:KD= C?J :;;C LEH>7D:; DM;:D:KD= ?D :;H 7KM;HAI?DIJ7D:I;JPKD= IEM?;
D:D ;M;>HKD=IAEH8 ?D ?>H;H %7=; <?N?;HJ &K<gHp H]9A;DL;HIIXHAKD=;D KD: 7Bl /;H8?D:KD=I;B;
7DI9>BJIl; M;H:D ]8;H 87K7K<I?9>JB?9>; 3KB7l (:DJ; $EDAH;J; ;?IF?;B; I1?D: 7D=;IF7DDJ; $ED
IKD=;D =H;=BJ "C +;=,B<7BB :JH<;D ;M;>HKD=I |EB;:D ?B: IEM?; D79>JHX=B?9> ;?D=;87KJ; .C
1IX8; :?; :KH9> &K<<;D =IJE";D M;H:;D M?;;?D  B:.DA KD: DA;HFKDAJ; <]H ;NJ;HD; ,F7DD=B?;;H
‘KH9>=XD=?=;H ,J78 8;JH79>J;J M;H:;D ;P]=B?9> 7p:
sH 7K H>7<J?=A;?J ?1J PK 8;79>J;D :7ll :?; &K<
<:D PM7H 7KI HEIJ<H;?;D &7J:H?7B?:D P  ::BIJ7>B?: 8;? ,F7DD=B?;:;HD [8B?9> I?D: :?; ,J78IF7DD
>:H=;1J;BBJ M;H::D A\DD:D @;:E9> DKH <]H H;B73BE;:;H C?J ;?D;C ;13 IEM?; ;?D;C ,F7DD7DAH
AKHP; 3;?2JHXKC; 8?1 PKH M;?J;H;D 'KIJPKD= LEH=;I;
>:D I?D: ]H ;?D; BXD=;H; /;HM;?B:7K;H ?C 7K
M;HA 1?D: PKIXJPB?9>; ,9>KJPC7 'D7>C;D ;H<EH:;H
B?9>

&K<<;DL;H8?D:KD=;D A\DD;D 7K9> :KH9> ,JX8; C?
7K<=;19>C?;:;J;.D DAHA\F<;D ;H<EB=D "J

,?; MKH:;D PKH /;H7DA;HKD= LED 3K=AHX<
J;:D ?D HXKCB?9> 8;19>HXDAJ;D $EDIEB;D E:;H +7
C;D;9A;D ;DIJM?9A;BJ A\DD;D 78;H 7K9> <]H ;?D;
7819>D?JJIM;?I; ;HIJ;BBKD= L;HM;D:;J M;H:;D
BJ;HD7J?L A\DD;D C?J :;D &K<<;D 8;B?;8?=; ,J7>

.’; . =. . - 'Kl 9 . n
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7 H:9>J 19 °
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L;HI;>;D 3K:;C ?1J ;?D; KI<]>HKD= C?J /;H8KD: =;D M?H: :KH9> :?; (8;H<BX9>;DPK=<;1J?=A;?J :;H
IEM?; E>D; /;H8KD: PKBXII?= ?; [EHIF7TDDKD= 7D=H;DP;D:;D ;JEDI9>?9>J;D 8;|J?CCJ KD: ?1J
M?H: :KH9> :?D; $K=:B8KD:CKJJ;H :?; 7K< ::D:;HP;?J DKH 8;? KBJH7>E9><;|1J;D ;JED;D I?DDLEBB
,F7DDIJ78 7K<=;19>H7K8J M?H: 7K< ;?D; DA;HFB7DJI9>;?:;D: <]H :?; PKA]D<J?=; DM;D:KD= :?;

J; KD: LED :?;I;H 7K< :?; 7KJ;?B; 18;HIJH7=;D I;H 59>D?A M;H:;D M;?J;H; .DJ;HIK9>KD=I;H=;8

> CIKD= LED J78IF7DD=B2HD M?H: 2C D?ll; PKH 7BB=;C;?D;D -H7=<X>?=A;?J IEM?; PKH
10k - ’ TPy e TK;H>7<J?=A;?J KD: ;JH?;8I18;7DIFHK9>KD= I;?D

" 79>8;H?9>J =H;=BJ H=XD ST $+ % .,

P:.D:; D=78,D M?; P :?; 8C;lIKD=;D :;H

J78IF7DD=B?;;;H :?; C7N?C7B PKBXII?=; /EH

IF7DDAH7<J IEM?; PKBXII?=; $H]CCKD=IH7:?;D 1?D: &@.58/2@;:32>@64@268/.A
97D7g:7ﬁ&§(ZBJBD_}Ei|’|)I;7DDSKE;T;DA_\ES893?(:DAH|)<(|:?>/EHJ’)B LED ,J7>B8;JED<;HJ?=J;?B;D A\DD;D P?;B
’PHAJ ’7KI:':B”>9>'D M-H-D 9>I’<8AHX,<.J' A\DD_D:;H;9>J ?C +7>C;D ;;H 7:7FJ?L;D H]9A;D=;1J7B

o T o ! "“JKD= =;DKJPJ M;H:;D ?;11?D: LEH 7BB;D ?D=;D

18;H +;?8KD=78=;JH7=;D M;H:;D HK9AAHX<J; M;H

D :KH9> ;D ;JED 78=;JH7=:D _  >E>; KI<]>HKD=IGK7B?JXJ

?; [EH8;H;?JKD= 3| D79>JHX=B?9>,D DI9>BKIl _ L;HAJHPJ; 7KP;2J
LED ;H=XDP;D:;;D 7KJ;?B;D C?J ,J78IF7DD=B?;;;HD
;H<EH:;HJ :;D LEH8;H;?J;D:;D ?D87K LED !'|BBHE>H:D
H;29> SH IFXEHD K= -2, 2D, ,9>KBAHT<J — 7)3;9B; D79>JHX=B?9> C?J;?D7D:;H L;H8KD:D ?;
18;HIH7=KD=:KH9> +;78KD= PKBXIIJ KH9>?D; D =:p CJiI;D <EB=B?9> AH7<JI9>B]II?= 7KI=;8?B:;]
F7IIKD= “H HI9ADI9>7BKD= A\DDD 8:B?:87= \;:p KD: @; D79> 'EIM;D:?=A;?] 'EHC7BAH7<J
LiHP7>DJ; (8;H<BX9>D 7KI=87B:J MH:D 2, 4 HAH7<) KD: &EC;DJ;D8;B7IJKD=;D 7K<D;>C;D
LHIJBBKD= ;7DiH H7KD (8;H<BX9>; 21 D79>JHX=B{p:D 7>;H MKH:;D ?DDEL7J?L; /;H8?D:KD=IC?]
C?J|8B?9>.D [H<7>H,D C\=B?9> J;B ;DIM?9A;BJ :?; ;?D; 19>D;BB; KD: ;?D<79>; /;H
8?D:KD= 7K9> =HE'<EHC7J?=;H 7KJ;?B; ;HC\=B?9>;D
=;D: <]H :;D 'E9>87K ;DJ

L;H;?D<79>J; 7KIJ;BB;D;?DH?9>JKD=

?: TK;H>7<J3?=A;?J ;H ,J78IF7DD=B?;:;H ?1J 8;? ?D
J7AJ:C $EHHEI?EDII9>KJIP KDFHESB:C7J?219> KHOS MKH:D [8;HM?;
2, KIJ7KI9>87HA;?J LED ,F7DD=B?;:HD E>D; ;H M79ABJ

8KD: M?H: :2: 29>:H>:2J PKIXJPB?9> :H>\>J 'C +75C:D 211 EHIOSKD=IFHE@:AJ! MKH:D

3KC DI9>BKII LED PM:? :JED87KJ:?B:D A\DD:Dp <EB=:D:; /[H8?D:KD=IJOF;D KDJ;HIK9>J
E:;H ;?D=;19>B?JPJ M;H:;D ;D L;HI9>?;::D;D 87K

7K<1?9>JB?9> PK=:B7II:D:D ,01J:C:D B?:=J :?D =:_ 07D:L;H8?D:;H

C:?DI7C;| JH?DP?F PK HKD: ?D D79>JHX=B?9>
>'H=:1J;BBJ;] E>HBE9> M?H: ?D 7KIH;?9>;D:;C &7~ —
C?J &HJ;B E;H $KDIJ>7HP L;H<|BBJ KD: :?; D *K:HAH7<J:EHD:

19>BKII8;M:>HKD= ;?D=;:H]9AJ E:H :?D=:19>B7

=D 7 H7DA:HKD= “H DI9>BKII8:M:>HKD= ‘H 2, JJJP:DL;H8?D:KD=;D ?1J PKDX9>1J :7LED 7KI
<EB=J :KH9> /:H8KD: 8PM US8:H=H:?<KD= K<=Hi§=>D 711 :?; I7KFJ8;B7IJKD= :;H DI9>BIl;

| ‘H<EH:HB29>D 2D=H?<<| 2D -2 LEH>7D-3D JIIP;DH?9>IKD= ;H<EB=J ;DDE9> I?D: PM;? D
JHKAJKH M?H: :2:1: EHC :l :M:>HKD=I7D  19>BKIUOF;D PK KDJ;HI9>;?::D

19>BKILI <JH :2; 7:7FJ?LD HJOAD D?9>J Mi?JH  |yon1i HioAlIE® JKCE<IJE

8;JH79>J;J

$EDIEBIOIJ;C;

87;=:1J;?<:H ,JE’

“KIJ; EHI9>KD=;D P;?=;D :7ll :;H ?DI7JP LED

$B;8;L;H8?D:KD=;D 7K9> ?C ;JED87K C\=B?9> ?|J ]H H;?D; HK9AIJ\'; I1?D: D79> " 79>8;H?9>J
'79> ::H [;H8?D:KD= LED ,J7>B KD: $ %7C;B >7THJ E:;H M;?9>=:8;3J;J; K=D

B;D C?J ,J7>B8;JEDAEDIJHKAJ?ED;D MKH:;D PKBSEXII?= MES;? ;?D; K=; 7Bl >7HJ=;8;JJ;J ;?D=;
7K9> ,J7>B8;JED87KJ;?B; KDJ;H;?D7D:;H C?J $B;&H:D;J M?H: M;DD :;H B71J?P?JXJICE:KB :;| K=;D
<K=;D L;H8KD:;D L=B XHJD;HFB7JP8H]9A; ?B: C7J;H?7BI C?D:;1J;DI s B713?P?JXJICE:KBI
KD: ?B: ?; -H7=<X>?=A;?J :?;I;H [;H8?D:KD u1 JEDI ;HH;?9>J ;H $H7<J<BKII ?C ,JE'8;H;?9>
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a) Stirnzugkraft bei weichem Fiillmaterial ‘ )
b) Spaltzugkraft bei konzentriertem Lager v
c) Querzugkraft bei hartgebetteten, voliflachigen Fugen !
1 Fertigteile
2 weiches Fugenmaterial ’
3 konzentriertes Lager (hartes Fugenmaterial)
4 hartes Fugenmaterial ‘
|
681 *K;HPK=IF7DDKD=;D ?D HK9A<K=;D ™

681  ?DI7JP LED ,JJJP;DI9>K>;D ,")) %

8?B:;J 179> ?D 8>XD=?=A;?J :;;H K=;D7KI8?B:KD=

7Kl ?B: 18:H :?; 7BA;DI9>K>; ]8;HIJH7=D M;H:;D &E
C;DJ; ?D<EB=; :;| ?DD;H;D !;8;B7HCI A\DD;D IE
;8;D<7BBI ]8;HIJH7=;D M;H:;D ]H :?; U8;HIJH7=KD=
LED ,9>K8AHX<J;D ?1J:?; K=;;DJIFH;9>;D: PK L;H
P7>D;D E:;H ;?D; $EDIEB; 7KIPK8?B:;D ?; PK=;
>\H?=;D DA;H8EBP;D 8;D\J?=;D ;?D; 87K7K<I?9>]
B?9>; 3KB7IIKD= ?; KDJ;HIK9>J;D 3KB7IIKD=;D ;H
B7K8;D @;:E9> A;?D; :OD7C?19>; ;7DIFHK9>KD=
2:=:13:2<; I\ D79> ™ 79>8:H?9>]  |?2D: H DA;H8EBP;D IE:7Il ;?D; DM;D:KD= <]H
7K<MXD:?=H 12;H<]H =?8J ;| <EB=;D:; KI<]>HKD=I 7-7FI?L; HI9AD :HP;?2J D?9>J C\=B79> 1]
C\=B?9>A;?J;D

?; *K;HPK=IF7DDKD=;D ?D<EB=; :;| $H7<J<BKII;l
I1?D: PK 8;1J?CC;D KD: :?; 7D=H;DP;D:;D 7KJ;?B;
;DJIFH;9>;D: PK 8;M;>H;D "C +;=;B<7BB M?H: ;DJ
M;:;H ;?D; ,J?HD<BX9>;D8;M;>HKD= E:;H ;?D; ,J7>B
FB7JJ; ;?D=;87KJ &"" +- 1&"

;1 0;23;H;D M;H:;D ?C ;HJ?=J;?B87K L;HI9>?;:;
U8:H=H:?2<KD=I1J\"; D; /H8?D:KD=IC?JJ;B PKH /;H8?D:KD= LED 07D:
:B;C;DJ;D ;?D=;1;JPJ

=:19>M;?°J; [;H8?D:KD=;D

<B;N?8B; +]9A87?;=;7DI9>B]lI;
,9>H7K8 KD: /;H=KIICK<<;D

.D?L;HI7B /;H8?D:;H
3KI7CC;DIF7DD;D C?J +;9>J1 %?DAI &K<<:D

,F7DDI9>B\II;H

<<. . ? : — : > = ? > >. = . .
&K<<;DL;H8?D:KD=D KD: D79>JHX=B?9> >H=BRIy 7 y16.115147-KD= M2H: 8:2 =D <B:N?8B:D +]9A
U8;H=H;?<KD=I1J\"; MKH:;D 8;H;?JI ;HMX>DJ .
, 87?;=;7DI9>B]II;D P J 8 :KH9> D79>
;8;D :?2;1;D AB711?19>;D /;H8?D:KD=;D 13;>;D JHX=B?9> -2D=13BBJ: ‘M->HKD=I1JX8" KD: /-H="2"
7BAD E:;H JJP;DI9>K>; PKH KIB?BIKD=82;=; T """~ 1,0 ro T
13;7<;H +7>C;D;9A;D PKH H<]=KD= ,?; M;H;D2C '~ 7' = 2
7DPKI9>B?;";D:;;D 7KJ;?B ;?D=;87KJ KD: [8;H D 2; D?L:HI7TB/H8?D:H P ! 7K  8;IJ;
19>BKII8;M;>HKD= L;H7DA;HJ ?B: >:D 7Kl PM;? -?B;D :?; IE 7KI=;8?B:;J 1?D: :7ll
1?; 179> ?D;?D7D:;H L;H>7A;D A\DD;D KD: 7DI9>B?;

7BA;D KD: ,JJJP;DI9>K>; I?D: JOF;D=;FH]<J; *:D: $HX<J; |8:HIH7=:D

7KJ;?B; KD: 8;D\J?=;D A;?D; 87K7K<1?9>JB?9>; 3K
B71IKD= ?; ;C;IIKD= ?C |E9>87K ?1J =;H;=;BJ JF7DDI9>B\II;H P "J 9 M;H:;D ;?D=;
KD: ;H<EB=J D79> " IEM?; ;lJPJ KC PM;? 7KJ;?B; PK L;H8?D:;;D ?D :;D;D
" <]H :?; H7DA;HKD= ?C &K<<;DIIX8; L;H7DA;HJI 1?D: 7?; 7KJ;?B; M;H:;D
J7>B8;JED87KJ;?B HKO9A KD: 3K=AHX<J; A\DD7DI9>B?;":D: :KH9> ,9>H7K8:D L;HIF7DDJ
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681 [HIJ;9AJ; $EDIEB;D ?D87KJ;?B; C?J ,J7>BAD7==;D
KD: -HX=:HI9>K> ) "$%( 681 *K;HAH7<J:EHD 7KJ;?B B?DAIl KD: DM;D:KD= H;9>JI

"J

?; KDJ;HIK9>J;D 07D:L;H8?D:;H I?D: 87K7K<I?9>]
B?9> PK=;B7II;D ?; $H7<J]8;HIH7=KD= <]H 3K= KD: 4+A?.992:3.2?A:4
*K;HAHX<J; F7H7BB;B E:;H I;DAH;9>J PKH K=; M?H:
:KH9> :?; /;H8?D:;H 179>;H=;13;BBJ HK9AAHX<J; M;H?; DI9>BKIIL7H?7DJ;D :;I /,H8KD:87KI MKH:;D
5D :KH9> :?; ;JED<;HJ?=J;?B; ]8;HJH7=D ?D;:0 <IH HI9AD87KM;HA; 8H;?JI L?;B<79> ;H<EB=H;?9>
D7C?19>; ;7DIFHKI>KD= ?1J :HP;?J 8;? A?D;C :?D=;JPJ L=B $7F?J;B  "C I?D8BB?9A 7K< 7:7F
:;H KDJ;HIK9>J;D /;H8?D:;H PKBXII?= J?L; H]9A:D A\DD;D :?; LEH=;13;BBJ;D DI9>B]Il;

LEHS8;H;?J;D: ;?D=;87KJ M;H:;D KD: IFXJ;H :?H;AJ C?J
]H $ED|EB7D|9>B]”, A\DD,D ?C ,HJ7=J,7887K |J7>BS7KCX\?:;D D|9>B]||;D L:HI:>:D M:H::D
J7>BBKD=D =DKJPJ M;H:D ?B:  ?H8? | - ¢7F23:B ?D; LEBBIJXD:?=; $H7<J]8;HIH7
M;H:D ?D87KJ;?B; 8]D:?= C?J H 9>7BKD= LiH —kp= 7|3 7K< AB;?D;H BX9>; C\=B?9> KH9> D ?D
87KJ 2, D79> +C KIl9>7B;D C2J ;?DH J7>B 173p LED ,37>BJ;?B;D M?H: ;?D H;B7J7L =;H?D=;I PKIXJP
AD7==; LHLEBBIIXD:?=J MiH:D  1DJI;>J ?D; ogsi| 2=;D=;M?9>J ;?D=;8H79>J ;=7J?L PK 8;M;H
LEBBIJXD:?= L;H:;9AJ; SEDIEB; PKH =B.DA?=D %73,n 913 7] &7°'D7>C;D PKC $EHHEI?EDII9>KIP
HKD=LED ,J7>B8,JED KD:,J7>BJHX=HD -2, C2J 5 <pKgH?D=;D I17D: 3KHP;2J 17D: 7KII9>B?; B?9> $EF<
F71I;D:;:D -HX=;HI9>K>:D 7KI=;137J33;J I?D: ?; 8EBP;D PK=:B7II:D ]H :;D ?DI7JP LED 37>DB:?I
SEDIEBIOW;C; 17D: <JH ;?D; ;>H =HE'; HI?ATB8; 1.5 Kp: B.21J:DAHC?=-D ;H8KD:C?JJ:BD )KPPB:

B7IJKD= 7KI=;B;=J A\DD;D 78;H DKH =H?D=; IEHg, 0| 3.p <>B:D 87K7K<I295JB295: 3KB7IIKD=:D
PEDJ7BAHX<J; 7K<D;>C;D

?: :H8?D:KD=:D :;I ,J7>B87K| ,9>H7K8;D KD:
J9>M;?°L;H8?D:KD=;D A\DD;D ?D @;:;;H !'?DI?9>]
1J7J?219> KD: :0D7C?19> KDJ;H ;H]9AI?9>J?=KD=
?D; :KHEFX?I9>; 3KB7IIKD= 7K< 7121 ;H ™ 5HDEHC7J?L;D +;=BKD=,D ;H ™

" 21J ?D /EH8:H:?JKD= ?D; :JH?:8I <]H 7:7FJ?L; DI9>B]ll; =;,DKIPJ M;H:;D ;?
8;7DIFHK9>KD= ?1J D79> D=78;D :;| L;HIJ;BB;HI ,9>M:;?’'L;H8?D:KD=;D I?D: =;19>]JPJ; 1;HIJ;BBS;
=|ED:;;HJ D79>PKM;?I;D 78;? M?H: ;CF<E>B;D :?D=KD=;D PK =MX>HB;?1J;D
1?:,29>:H>:?J18;?M:HJ; 7TDPKF7II;:D

:H7HJ?=; $EDIEBIOIJ;C; 1?D: 8?I>;H ?D ;KJI9>
B7D: D?9>J PK=;B7II;D

?; ?C ,J7>B8;JED87K ]18B?9>;D /;H8?D:KD=IC?JJ;B
*K:HAH7<J:EHD; MKH::D :DIJM?9A:BJ KC =HE"; *K:HM?; P +]9A87?;=;7DI9>B]Il; ;M;>HKD=ICK<

AHX<J; E>D; 7K<MXD:?=; $EDIJHKAJ?ED;D ]8;H $E® ;M;>HKD=I7DA;H C?J &K<<;DL;H8?D:KD=;D
J7AJ<K=;D ]8;HJH7=;D PK A\DD;D | I1?D: EHD ,J78IF7DD=B?;;H A\DD;D 8;? !;HIJ;BBKD= ;?D;l
I01J;C; L;H<]=87H :?; 7Kl PM;? -?B;D 8;1J;>;D ;DJIFH;9>;D:;D $EHHEI?EDII9>KJP;| <]H ;?D;D BXD
KD: :KH9> :?; LEH>7D::D; DI9>BKII8;M;>HKD=  =;H;D 3;2JH7KC ?C 7KM;HA L;H8B;?8;D KD: <]H :?;
L;H7DA;HI M;H:;:D 7?B: ?: TKH>7<J3?=A;?J ;| ;HIJ;BBKD= 7:7FJ?L;H H]9A;D ;?D=;l;JPJ M;H:;D
LEHS8;H;?J;D: ;?D=;87KJ;D !|BI;DJ;?Bl A7DD :KH9> ;H ?DI7JP D79>JHX=B?9> ;?D=,C\HJ;BJ;H ;M;>

:?2: [HM;D:KD= HEIJ<H;:?;H &7J;H?7B?:D P B HKD=I1JX8; ;H<EH:;HJ D79>JHX=B?9>; E>HKD=;D KD:
1J7>B 1?79>;H=;13;BBJ M;H:;:D M?H: D?9>J M;?J;H KDJ;HIK9>J ?; ;C;lIIKD= :;H
LEH=;D7DDJ;D ,J7>B8;JEDL;H8?D:KD=;D EH?;DJ?;HJ

*K;HAH7<J:EHD; 1?7D: 87K7K<I?9>JB?9> PK=;B7Il; iP9> 7D ‘D @:M:?B?=:D 87K7K<I1?9>JB?9>:D 3KB7IIKD
A\DD;D 7BB;H:?D=I 7KII19>B?;"B?9> *K;HAHX<J; ]8; I:I ‘DKD: ™

JH7=;D ,?; A\DD;D <EB=B?9> DKH -?B ;?D;H ;I7CJ
L;H8?D:KD=IAEDIJHKAJ?ED I;?D ?D; :0D7C?19%H8?D:KD=;D :;| ,J7>B8;JED<;HJ?=J;?B87KI ;H<]|BB;D
;7DIFHK9>KD= ?1J D?9>J PKBXII?= ;71 D<EH:;HKD=IFHE<?B LED 7:7FJ?L;D H]9A;D



P LEHS8;H;?J;D:;H ?D87K 19>D;BB; KD: ;?D<79>; I;,JPJ 7D=;F7IlJ KD: ;H=XDPJ M;H:;D ;H ;N;C
[;H8?D:KD= I;>H =KJ L=B $7F?J;B BB;H:?D=I FB7H?I9> ?C +7>C;D :;| EHI9>KD=IFHE@;AJI 7KI
L;H<]=;D :?; DI9>B]ll; :;HP;?J ?C BB=;C;?D;D =;7H8;?J;J; &7°D7>C;DA7J7BE= A7DD :;H DB7=;
D?9>J 18;H ;?D; 3KB7IIKD= <]H :0D7C?19>; ;7D ;DJDECC;D M;H:;D

IFHK9>KD=;D KD: M;H:;D :7>;H D?9>J <]H :?; M;?J;

H:D .DJ:HIK9>KD=:D 8:JH79>J:J ?D: KID7>C: "C DI9>BKII ;H<EB=J :?; ;J7?BB?;HKD= 7KI=;MX>BJ;H

13:BB:D ?D :?:I:C 3KI7CC:D>7D= :2: AB7II?19>:D &7 D7>CD

JJJP;DL;H8?D:KD=;D :7H ?;I; A\DD;D IEME>B <]H 13]9P:D:; ,JH:8:D
H;?D; HK9AIJ\"; 7Bl 7TK9> 87;=;1J;?<; ,J\"; ?C 7: -

7FJ?L;D H]9A;D87K ;?D=;l;JPJ M;H:;D _  [HIIXHAKD=IH?FF;D
?D; U8:HI?9>J ::H ?2C +7>C:D I EHI9>KD=I _  79>M;HAIJHKAJKH;D

FHE@;AJ;l KDJ;HIK9>J;D /;H8?D:KD=IC?JJ;B A7DD

0. . = . = e ’) e . =
B7=: :DIDECC:D M:H::D %,D ;H =HKD:B;=;D:;D DIJM?9ABKD= :;H ;H=XD

P;D:;D B;C;DJ; B?,=J :;H EAKI C?J B?9A 7K<
;?D;D =;C;?DI7C;D %71378JH7= 7K< >E9>JH7=<X>?
=D H8?D:KD=;D C?J =H?D=;C ?D87K7K<M7D:
:@C6078A:4 .1.<@6B2> ?; .DJHIK9>KD=;D M;H:;D PKDX9>lJ BEI=;B\J
LED :;H =BE87B;D -H7=M?HAKD= :KH9>=;<]>HJ ?;
. ’) . . ) 1 ) 1
587.2@2:/>J072: AEC8?D?;HJ; 0?HAKD= LED :7FJ?EDIC7 D7>C; KD:
; ?H: ? ?J; >7D: <7D=H;?
8842926:27 U8;H87K M?H: ?C $7F?J;B 7D>7D: LED KC<7D=H,;
"C L?;HJ;D $7F?J;B IEBB;D :?; HKD:B7=;D <]H :?; ;N

9>;D ;H;9>DKD=;D KDJ;HIK9>J
. < . . ? = . .?
:CFB7H?I9>;D ;H;9>DKD=;D ?C <]D<J;D $7F?J;B =; 7 ’_JED 7_9>M’H'_MJHKAJKH’_D D @]I? IiH 372J DKH
1;BJ;D KD: 7Bl /;HIJXHAKD=IC7'D7>C; ?C H]
19>7<<;D M;H:;D 3K=B;?9> M;H:;D :KH9> :?; .DJ;H 9ADSTK 82I>'H D?9>] 7D=-M7D-J MKH:D M:H:'D
IK9>KD=;D ?D :?;I;C $7F?J;B :?; HKD:B7=;D <]H ' T i - X o T

?C $7F?J;B  =HKD:B;=;D:; ;JH79>JKD=;D PK :;D
;?D; DM;D:KD= ?D :;H )H7N?I =;19>7<<;D 8PM :?; $ ’ o ’ ’

+7D;8;:?D=KD=;D ;;H DM;D:KD= =;=;8;D
H<EH:HB?9>:D H8:?JlI9>H?JJ; ;HBXKJHI H 2D $785° o ’ =i8;

JB  819>H?:8,D; J7D: :;H <9>D?A A7DD 7Bl  ]H:?; KI8?B:KD= :;H ;H=XDP;D:;D B;C;DJ; M?H:
71?1 sH DIM?9ABKD=;D 7D=;I;>D M;H:;;D KD:  2C +7>C:D :?;I;l I;<J;| 19>M;HFKDAJCX ?= :;H
M?H: 7Bl 8;A7DDJ LEHT7KI=;1;JPJ ?DI7JP LED ;JED 8;JH79>J;J :7 :2l;H 179> :KH9>

;?D; >E>; -H7=<X>?=A;?J KD: ,J;?<?=A;?J IEM?; 7K
?; DIM?9ABKD= :;H HKD:B7=;D <]H :?; ;N;CFB7H? ' 2 s ?J ;

H>7<J3?=A;?J 7KIP;?9>D;J K ;H:;C IEBBJ;D :?; )E
. . . = = f)... f) 9 . .7 f) .

19>:D ;H:9>DKD=D =B?.:5HJ 179> 2D H? .9>H2JJ, - 5. 55078, 11| 2C +75C:D LED /HIJXHAKD=:D 821
7:7FJ7L; :137BIKD= LED IE>BA7IJ;:DSH]9A:D  >:H DE9> M;D?=;2D=;I;,JPJ;D 7KIJE<<;| KDJ;HIK9>J

M;H:;;D ]H ;?D;D 19>D;BB;D KD: ;?D<79>;D 7K
DJIM?9ABKD= LED :7FJ?EDIC7'D7>C;D <EHJI9>H?J] M:H:D LEHM?:=:D: :HJ?=J:?BB\IKD=:D
:37?BB?:HKD= 7KI=:MX>BJ:H &7'D7>C:D 8,JH79>J,
;H ;HIJ; )KDAJ 8;?D>7BJ;J :?; ;N;CFB7H?I9>; 7H
13;BBKD= KDJ;HI9>?::B?9>:H DI7JPFKDAJ; PKH FH 1.<@6B2 2?@.8@A:4 B;:
IF:AJ?L?19>:D DF7IIKD= LED !E>BAXIJ:D 7D :?D:; :587.2@2:/>J072:

IFXJ;H; <B;N?78B; :7FJ?ED
"C EB=;D:;D IEBB;D KDJ;HI9>7?;:B?9>; DI7JPFKDAJ;

;H PM;?2J; ,9>H?JJ ?1J :?; DIM?9ABKD= ;?D;l $7J7PKH ;lJ7BJKD= LED 7:7FJ?L;D H]9A;D]8;H87KJ;D
BE=I LED :7FJ?EDIC7'D7>C;D KH9> :?;I:.D $7 ?C ,?DD; :;H ;<?D?J?ED ?D $7F?J;B ;HBXKJ;HJ M;H
J7BE= M?H: PKC ;?D;D :;H 7AJK;BB; ,J7D: :;H -9>D?AD 78;? A\DD;D ?C +7>C;D :?;I;l !:<J;| DKH
PKI7CC;D=;<71lJ PKC 7D:;H;D M?H: ;?D; ;N;C :N;CFB7H?19>; HKD:=;:7DA;D KD: [7TH?7DJ;D 7K<
FB7H?19>; ;M;HJKD= ;DJIFH;9>;D: :;C D<EH:; =P;?=J M;H:;D KC :71 )H?DP?F :;H 7:7FJ?L;D H]
HKD=IFHE<?B ;HC\=B?9>J D>7D: ;;H ;M;HJKD= A\BA; :7HPKB;=;D ,E =?BJ :?;l;| )JH?DP?F =;D;H;BB <]H
D;D 7DI9>B?;;D: &7°'D7>C;D <]JH ;?D; =HKD:B;  7BB; ]8B?9>;D *K;HI9>D?JJI<EHC;D : > )B7JJ; )B7J
=;D:; ;J7?BB?;HKD= 7KI=;MX>BJ M;H:;D ;H $7J7 J;D87BA;D KD: !E>BA71J;D N;CFB7H?19> MKH:;
BE= ?1J E<<;D =;1J7BJ;J 1J;BBJ ;?D; H8;?JI=HKD:B?5; &E:;BB8H]|9A; C?J I[E>BA71J;DGK;HI9>D?JJ =;
:7H KD: A7DD LED ;?D;C DM;D:;H <B;N?8;B ;?D=; MX>BJ 7B:



:? wH 07>B :;H 'E>BA7I1J;D<EHC P;?=J; 179> 7l A\DD;D DI9>BKII;B;C;DJ; M?; P $EDIEB;D E:;H

:?D k=;8HXK9>B?9>;H *K;HI9>D?JJe C?J 19>HX=;D ,KIIF7HKD=;D :?H;AJ ?D :;D U8;H87K ?DJ;=H?;HJ M;H

=;D KD: =;,LEKJ;J;D )B7JJ;D ;?D?=; )HE8B;C; 8;? :;H :;D 1?;H8;? I?D: K 7 <EB=;D:; )KDAJ; PK 8;JH79>

H=XDPKD= 7K<M?H<J ,XCJB?9>; DI9>B]Il; JH;<<]MD

7K< 195HX=; 8:D:D KD: ;HP:K=;D PKIXJPB?9>: $H7<J

AECFED:DJD :?; :KH9> 7 HIFHKD=I87KM;HA 7k< — °D87K LED /H8?D:KD=IB,C:DJ,D 2D :7I .H

=:DECC:D M:H:D CJIiD 8>?B<; A\DDJ; :?D IFHKD=I87KM;HA P ;M;>HKD=I;B;C;DJ;

*K:HI95D?2JJ C2J I:DAH:9>J:D J:=D 1957<<:D ME:?:  DAHFB7JJD C?J $EF<8EBP;D

M77=H,9>J,D KD: EDAH;9>JD SH=XDPDED 7K pE7jikp= H (8;H<BX9>;DIJHKAJKH 3| .H

Ji7B; 2C 7 0?DAB 7D=19>BEIID M;H:D "D ?B: EpKp=g7KM;HAI P ?D87K ;?D;H ;HP7>DKD=

?1J:?;1 7D>7D: ;?D;H KCI9>B?;;D:;D 79>M;HA E::H $EDIEB:

L:HIIXHAKD= :7H=:13;BBJ .C 7H9>?J:AJED?I9>:D KD:

1J7J219> AEDIJHKAJ?L:D :B7D=:D +:9>DKD= PK JH7 /HIJXHAKD= ::H DI9>BKII8:H;?9>: P  L:H

=D MKH:; ?C +7>C;D ::H M;?J;H;D ;7H8;?JKD= =H\";HJ; 8C:;lIKD=;D E:;H PKIXJPB?9>;

DDE9> :?; KI<]>HKD= ?D ?B: =MX>BJ MES;? M;>HKD=

78;H <;13=;>7BJ;D M;H:;D IEBB :711 8;? kD;K;D H] _ _ o - _

9ADJOF;De ==< 7K9> ;?D .C:;DA;D 7D k=;8HXK9>— _/,)E;_A_;'j;f?:D’ZH?]EJ'?F; Tl

B?9>:D KI<]>HKD=ICKIJ:HDe ;H<EH::HB?9> ?1J 7D=B,705J, = sH-ResE
F7P?2JXJ ::| .HIFHKD=I87KM:HAI

?; [EH8;H;?JKD= :;H DI9>BKIIFKDAJ; <]H :?; IFXJ;
H:D D79>JHX=B?9>:D /HIJXHAKD=:D 21J :2D M:2J:B:{B: 2N N;CFB7H?I9> mH :2HAJ; ?D87K LED
DIMKH<IFKDA] 3KE 2D:D A\DD:D BEA7B: H:705CEDEB2J>219> C2J 1;C HIFHKD=I87KM;HA L;H8KD:;
<H 2D:D IFXJ:H:D DIOSBKI 8PM :2: 2DB:2Jkp=iD SEDIEBD =P;2=J :?; 7Bl ;?DP;BD; E;;H 7Bl
SDH 2DPBAH7<] LEHBH2J0 MH-b PKG 7D:HiH9>=XD=?=; $SEDIEBD 7KI=<]>H] M;H:D A\D
T ' S "'D:D ?; ?DP;BAEDIEB;D B7II;D 179> 7H9>?J;AJE
D?19> 8;lI;H ?D :71 7KM;HA ?DJ;=H?;H;D :;H/EHJ;?B
375 50 1.25 2125 212° 125 50 375 5 H :KH9>=XD=?=;D $EDIEB;D ?1J :?; ;H>\>J; B;N?
! e L : 87B2JXJ 2C 1?7D8B?9A 7K< :?D: IFXJ:H: :TFJ?ED OX>
H:D: ?DP:BAEDIEB:D 179> FH?CXH <]H =D ?DI7JP
1J]JP;D:;H ,JH;8;D ;?=D;D A7DD 8,;? :KH9>=XD=?
=;D $EDIEB;D PM?19>;D 1J]JP;D:;D ,JH;8;D KD:
79>M:HA;B;C;DJ;D =:MX>BJ M;H:;D 7B:

| i | ' "D :?;1;C 3KI7CC;D>7D= I;? :TH7K< >?D=;M?;I;D

711 IEB9>; DI9>BKIIFKDAJ; P 7K9> C?J kL;H
100 185 | 185 (100 1J;9AJ;D DA;HFB7JJ;De >;H=:1J;BBJ M;H:;D A\DD;D
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681 DF7IIKD= :;H ;EC;JH?; ¢ .HIFHKD=I87KM;HA C?J 681 /EH8;H;?JKD= LED DI9>BKIIFKDAJ;D ¢ ?D87K LED ?D
H=XDPKD=I<79>M;HA E8;D KD: H;9>IJM?DAB?=; KI P;BAEDIEB;D E8;D KD: :KH9>=XD=?=;D $EDIEB;D
<]>HKD= KDJ;D KDJ;D



D;J M;H:;;D A\DD;D E:H C?J ,J78IF7DD=B?;;;HD J;H;H ?D87K PKIXJPB?9>;H ,F7DD=B?;:;H 19>D;BB KD:
:?; :KH9> LEH78 ?DIJ7BB?;HJ; %;HHE>H; ;?D=;PEHsHESB;CBEI C\=B?9> BJ;HD7J?L A\DDJ;D :?; KH
M;H:;D KD: :?; ;H=XDP;D:;D 7KJ;?B; 7D :?; LEH IFH]|D=B?9>,D ,F7DD=B?;:;;H :KH9> =H\";H; ?D>;?
>7D:;D; , JHKAJKH 7DIF7DD;D ?D; M;?J;H; &= J;D 7KI=;J7KI9>J M;H:;D ?; DA;H KD: ,J]JP1J;B
B?9>A;?J 8;13;>J ?D :;H "DJ;=H7J?ED ;?DP;BD;H 7KEBD MXH;D ?D :?;I;C 7BB :?H;AJ <]H :?; IFXJ;H; >\
C;DJ; :;H IFXJ;H;D :7FJ?EDIC7'D7>C;D ?D :?; >;H; /EHIF7TDDAH7<J PK :?C;DI?ED?;H;D M7l D7JH
"K87KIJHKAJKH P  /EHS8;H;?JKD= ::H LEH>7D:; B?9> 7K9> <]H :?; 7D:;H;D 7KJ;?B; :;| .HIFHKD=
D;D 7>H87>DFB7JJ; 7Bl (8;H=KHJ ;?D;H ;H=XDP;B7KM;HA;I =?BJ .DJ;HIK9>KD=;D ?D :;H %?J;H7JKH P;?
5D 79>M;HAIJHKAJKH =D :7lIl ;H DI7JP ;?D;| ,F7DD=B?;:7KIJ7K

19>:1 PKC 3M;9A; ;?D;H D79>JHX=B?9>;D ,F7DD
Kl =;8HXK9>B?9>;D H]9A;DL;HIJXHAKD=;D B;?‘]ﬂH7<J;H>\>KD: 7K9> 8;? ?DJ;HD L;H8KD:BEI =;<]>HJ:D
179> :?; :NJ;HD; %XD=ILEHIF7DDKD= 7BI :7FJ?ED|,F7DD:B?;:;HD C\=B?9> 2?21 %S, +
C7°D7>C; KDC?J3J;B87H 78 KH9> ;D LEHA;>H;D ,._ |
;D ?D87K LED DA;H KD: ,J]JPIJ;BB;D ?1J ;?D IFX B
"C +7>C;D IFXJ;H;H :7FJ?EDIC7 D7>C;D 1?D:
:?; ,F7DD=B?;:<]>HKD= ?D %XD=IH?9>JKD= KD: :?; "D
J;H7AJ?ED C?J IFXJ;H;D 7:7FJ?L;D &7'D7>C;D ?C "D
D;H;D :;1 'E>BA71J;DI PK 8;79>J;D NJ;HD;
,F7DD=B?;:;H M;H:;D ;DJM;:;H =;H7:B?D?= E:;H FE
BO=ED7B =;<]>HJ 7C?J ?1J :;H 3K=7D= PK :D
J;=D :KH9> :?; ;NJ;HD;D ,F7DD=B?;:;;H ;?D=;
19>HXDAJ 8PM ;?D ?D=H?<< ?D :7?; ,J;=; 7TK<=HKD:
kl9>B;?<;D:;H ,9>D?J3J;e C?J :;:D ,F7TDD=B?;;;H D?9>J
C\=B?9>

?B: P;?=J;N;CFB7H?19> ;?D; FEBO=ED7B; ;NJ;HD;
,F7DD=B?;:<]>HKD= 8;? ;?D;C !E>BA7I1J;D 8;? :;H
:?; ,F7TDD=B?;;;H @; ;B: PM;?C7B KC=;B;DAJ M;H
D KH9> :?; .CB;DAAHX<J; H;IKBJ?;HJ 7K9> ;?D;
*K;HAH7<JL;HIJXHAKD= :?; :KH9> :?; =;H?D=,D L;H
<]=87H;D 7K>\>;D @;:E9> 8;|19>HXDAJ ?1J KH9>

681 DI9>BKII :KH9>=XD=?=;H $EDIEB;D ¢ /;HIJXHAKD= C?J. 5. _., . _. —Ro. _ . )
1JJ9P;D:;D ,JH;8,D E8;D KD: I9>HX=;D 79>M;HA ?D; =H7:B?D?=; F7DD=B?;:<]>HKD= ?B:  MH
:B:C:DJ:D KDJ:D ;D ?C "DD;DH7KC ,J;=8;H;?9>; =;19>7<<;D :?;
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H | |
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<H;? LED ,F7DD=B?;:;HD I1?D: KD: <B;N?8B;H =,DK8PIDI7IP :;H /HIJXHAKD= C?J ;H=XDP;D:;D

M;H:;D A\DD;D BB;H:?D=l ;DJ<7BB;D :?; ;?D;H *K;H B;C;DJ;D 7K<=;=H?<<;D

AH7<J8;7DIFHK9>KD= ;DJ=;=;DM?HA;D:;D .CB;DA

AHX<J; KD: DKH :?; PKIXJPB?9>; 'EHC7BAH7<J A708) <jR -DJ;HIK9>KD=D PK /[H8KD:8H]9A;D

2D: *K:HAH7<JL:HIJXHAKD= =:DKJPJ M:H::D K :HAEDDJ; :?; [TH?7DJ; :;H kIJ]JP;D:;D ,JH;8;D KDJ;H

5:C ;H<EH:;HJ :?; =;H7:B?D?=; |>HKD=;?D;D &>H >7B8 :;H $H7=7HC;e 78=B;?J;J M;H:;D ?;I; L;H

7K<M7D: 7D ,F7DDIJ7>B IFH?9>J ;?D =HE’;l )EJ;DP?7B >?DI?9>JB?9> ;?D;H /;H
IIXHAKD= 8;? PKIXJPB?9>;D $H7=7HCB7IJ;D E:;H PK
IXJPB?9>;H H]9A;D7KIIJ7JIKD= P %XHCI9>KJIP

1.<@6;:?9.K:.592:7.@.8;4 MXD:; ?B:

8842926:27 ‘H 2DI7JP KBIH7>E9><:IJ;:H :JED; 2C H]9A:D87K
oo o 5 . _ . _ P;?9>D;J 179> :KH9> :?; DDX>;HKD= :;H AB7II?
>: ,.C;,\].7D. .,H-,9>D.A7r§<—,f]>HJ;l_D_&_7_ D7>C:D 1950 &7117L87KAEDIIHKAI?ED;D 7D :?; $EDIJHKA
<IH;?D; HISAD;HJ]9>J?=KD= [EM?; 17 :7TH=:B;=J:D yoep.p | 375B87KI 7KI "D :?2;I:C 3KI7CC:D
?DDEL7J?L;D <9>D?AD <JH HI9ADDKB7KID 87B,0_ ot “H DI7IP > PKDoO D [95B7DAH:D
5D :7 HKD:B7=; <JH :2 DIM?9ABKD= LED &7 7(5.9p; :KHg> BEATB; HIIXHAKD=D C;?1 7D EHC
D7>C;D PKH :7FJ?ED LED IE>BATIJ;DBHIOAD 3KH 0 1ot 13:9€ KD: JH7msXo7= PK < 1J7B1:D 7K< 2
8;lI;H;D ,JHKAJKH?;HKD= KD: ?D=H;DPKD= :;H L?;B AR | : ' ’ ’

'HIJXHAKD= LED H]9A;D ]8;HJH7=;D ,E ?1J IEME>B
<XBJ?=;D &\=B?9>A;?J;D :?; ==< 7K9> KDJ;H;?D?D,'&-| ‘H:29> :H)B7JJ;D ?B: 7BI 7K9> :H ,J:=;

AECB?D?:HJ MiH:D ADDID MKH:; 37D STI7BE= LER) 31 BB:H $EDIJHKAJ?ED;D 12D; £HIJXHAKD= :KHO>
7FJ?EDICT'D7>C;D ;DIM?9A;BJ PEED CleB29~

;H $7J7BE= ;DJ>XBJ :H;? 8;D;D KD: ;HC\=B?9>J
?; = H?D=; DP7>B 7KI=;<]>HJ;H ;JED<79>M;HA

:?D; IJHKAJKH?;HJ; 3KI7CC;DI1J;BBKD= :;H &7‘D7>8'H OAD P-2=] 2 SE> SECFB:N?JXJ “2:1H $ED
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;?D=;1;JPJ KD: B;?9>J 7D L;HXD:;HJ; +7D:8;:?D=KD
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D;J;| B;C;DJ PKH /;HIJXHAKD=LED H]9A;DIJHKAJK=EH?; :7FJ?ED :KH9> ;H=XDP;D:; 7KJ;?B;
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?DI8;IED:;H; ?D :;:H 8?I>H L;H=B;?9>IM;?l; 7K<
MXD:?=;D *K;HAH7<J KD: EHI?EDIL;HIJXHAKD= : 05 Erginzende Bauteile
%XD=IH?9>JKD=

Kl :;H $EC8?D7J?ED ;I 7AJK;BB;D ,J7D:l :;H »| A Stitzende Streben
[HIJXHAKD=IC7 D7>C;D IEM?; :;H ;H=XDP;D:;D

DIXJP; 7KI :;C H]9A;DD;K87K ;H=?8J 1?9> :;H »| 01 unter den Kragarmen
&7°D7>C;DA7J7BE= :lI;D ;HIJ; KD: PM;?J;

8;D; ?D ?B: :7H=;1J3;BBJ M;H:;D 3K=B;?9> M?H: > 02 im Hohlkasten

:?; JJHKAJKH :KH9> ;?D; 'KCC;H?;HKD= ;H=XDP
:?; ;?D; 3KEH:DKD= :;H ;?DP;BD;D &7°D7>C;D

PK ;?D;H $7J;=EH?; IEM?; PK ;?D;C )H?DP?F ;HC\7
B?9>J

A

B Rippenverstarkungen

& 01 unter der Fahrbahnplatte
?;:H?3J; 8;D; :;1 $7J7BE=I ;DJ>XBJ :?; ;?DP;BD;D > 02 an den Stegen

&7°D7>C;D :?; ;?D;C )H?DP?F PK=;EH:D;J M;H

#| 03 auf der unteren Gurtplatte

»  C Fachwerkstrukturen
»> 01 am Hohlkasten
- 02 im Hohlkasten
> 03 schrage Fachwerke
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01 Betonergdnzungen 02 Nachtragliche 03 Geklebte Bewehrung
Vorspannung
> A Ortbeton > A Externe Vorspannung L A Blegeverstarkung n
Querrichtung
o . o - B Biegeverstdrkung in
> B Spritzbeton > B Interne Vorspannung L Langsrichtung
» C Innovative Betone » C Stegvorspannung > C Querkraftverstarkung
# D Lokale Bauteilvorspannung
04 Bewehrungszulagen 05 Erganzende Bauteile 06 Sonderlésungen
» A Bewehrungsergidnzung > A Stiitzende Streben »{ A Anderung des stat. Systems
o B Zulagen in o . s B Verbreiterung der
o Betonergdnzungen o B Rippenverstarkungen Fahrbahnplatte
> C Fachwerkstrukturen > ¢ Kopplurj_g und Trennung von
Uberbauten
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=B;?9> C?J ;?D;C =MX>BJ;D D<EH:HKD=IFHE&PEDP <]H :;D 7AJK;BB;D ,J7D: :;H 59>D?A =;DKJPJ
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D7>C;D ?D $7J;=EH?;
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8842926:2?

;? KDJ;H ;D $H7=7HC;D 7D=;8H79>J;D KDJ;HIJ]|J
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79>M;HAIJHKAJKH;D MKH::D <]H :?: :7FJ?ED :;H:D:D JH:8D 7C .HIFHKD=I87KM;HA PM;? /;H
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:?D;H ;NJ;HD;D /EHIF7DDKD= L;HIFH;9>;D :?;l; DI9>BKII :;I ,JH:8:DAEF<;| 7C $H7=7HC
D:8:D :?D:H ?:=:L:HIJXHAKD= PKIXJPB?9> :?D >E>I]
)EJ:DP?7B >?DI?9>JB?9> :?D:H H>\>KD= :H *K:H
AH7<J KD: EHI?EDIJH7=<X>?=A:?J

07>B ;;H 7KIJE<<;

DI9>BKIl ;I ,JH;8;D<K’;l 7D :;H KDJ;H;D
IE>BA71J;D;9A;

)>6..@2 L 6:?.@F B;:
? Q3 7N
+A?2.992:3.77A:4 &@.58/2@::32>@64@2682:
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EDICTD7>CiD &?2J 17B<; 5| HIZBBID &7'D7>  g.iy ypy: wop: pM219>:D 1;D $EDIEB;D ;2D=;1;JPJ;
C;DATITBE=I MKH:D :2;l; PKDX9>1J ATI=EHPIZHI, pe il o Zl b oo

KD: ?C DI9>BKII :N:CFB7H?I9> KDJ:H :H]9AI?9>

J2=KD= :H ?C +7>C;D I EHI9>KD=IFHE@:AJl ?: J7>B8:JEDAEDIEB:D M:H::D C?J J78IF7DD=B?:
LEH=;=;8;D;D +7D:8;:?D=KD=;D 8;KHJ;?BJ +“HD 7D ;D LEH>7D:D;D US8;H87K =;IF7DDJ



7>:H 1?7D: 8;? :H )B7DKD= :H HJ9A; :?; ;DJ _ DI9>BKIl :;;H $EDIEB;D 7D :;D U8;H87K
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195:D <]H :?; &K<<:D 12D: PKH ;MX>HB:?1JKD= :| 79>J;D :7111?79> ?D<EB=; ;1 P;?J78>XD=7?=;D &7J;
$EHHEI?EDII9>KIP:| C?J &HJB PK L:H=?:"D H?7BL;H>7BJ;DI ;?D; .CB7=;HKD= :;H IJXD:?= M?HA;D

KI8?B:KD= :;H $EDIEB;

5D %71J7DJ;?B; ;H=78J '79> 3"% | A7DD
2, iGIIKD=:H ,J7>B8,JEDAEDIHKAJ?ED =B?/5HJ :2:1:)H <<;AJ :KH9> ;?D; ;HH?D=;HKD= :;| B7IJ?P?
179> 7D JXJICE:KBI ;1 ;JEDI 8;H]9AI?9>J?=J M;H:;D ;?

-C:1IKD= =*H .JH:8:D 'EHC7BS8;JED KD: ;?D;H $H?;9>P7>B.ED ;H=78J
179> |IE ?C %7K<; ;;H 3;?J ;?D; JHC?D:;HKD= 7K<
;C;IIKD= :;H DI9>B]ll; :;H ,JH;8;D 7D :?;

$EDIEB;D

&?J

B713?P?JXJICE:KB :;I ;JEDI PKC 3;?JFKDAJ

B713?7P?JXJICE:KB :;I ;JEDI PKC 3;?JFKDAJ

$H?;9>P7>B :;| :JEDI

.C :?; KIM?HAKD=;D :;I P;?J78>XD=?=;D /;H>7B

681 H<EH:;HB?9>; DI9>BKIIFKDAJ; PKH /;H8?D:KD= :;H‘];DI PK H;:KP?/H,D A\DD;D >E9> E:;H KBJH7>E9>
13]9P;D:;D ,JH;8;D C2J ::C U8;H87K <;1J; ;JED; ;?D=;I;}JPJ M;H:;D :;H;D $H?;9>P7>

B;D :KH9> ;?D; 0XHC;8;>7D:BKD= 7K< 0;HJ; LED
8?1 PK  =;I;DAJ M;H:;D A\DD;D ?; JHC?D;;
HKD= ;1 ;<<;AJ?L;D B713?P?JIXJICE:KBI M]H:; 179>
<EB=B?9>7K< H;:KP?;H;DB7II;D $T" 7
J1&" -

?D; ;HC]:KD=IM?HAI7C; 3K=I19>M;BB8;7DIFHK
9>KD= ?1J :KH9> :?; ;M;>HKD= 7K<PKD;>C;D
MES8;? <]H :;D '79>M;?I PK 8;79>J;D ?1J :7Il :?;
&K<<;D ?C DI9>BKII 7D :?; $EDIEB; ;?D; ,9>M79>
13;BB; C?J =H?D=;H;H HC]:KD=I<;1J?=A;?J :7HIJ;B
B;D 7?D; HK9AI9>M;BBS8;7DIFHK9>KD= M?H: :?H;AJ
:KH9> ;D ;JED 7K<=;DECC;D

681  N;CFB7H?I9>; KI<]>HKD= :H IJJJP;D:;D ,JH;8;D ?2D . .. . _ )
J7>B8,JED KD: DI9>BKII J8:H 7D=/IF7DDJ; J7>8 1 DI9>BKIl tH JH:8,D 7D :?; SEDIEB;D M?H:

8,JEDAEDIEB;D 7BI1 ,JE" PM?19>;D ;HJ?=J;?BIJ]JP;D 7KI=;<]>HJ ?;



U8;HIH7=KD= :;;H HK9AAHX<J; M?H: :KH9> :?; ;JEDF7IIKD=:;;H H]9A;DI9>7BKD= :?H;AJ 8;? ;;H H

<BX9>; :?; U8;HIH7=KD= :;H 3K=AHX<J; M?H: :KH#29>JKD=:;H H]9A; LEH=;l;>;D M;H:;D A7DD

:?, =, AEFF;BJ; ;M;>HKD= :?; ?D 8;?:;D 7KJ;?B;D

PK L;H7DA;HD 213 129>:H=;13;BBJ ?; \H7DA;HKD= 79 PM;?J;D 7BB :H 3K=8;7DIFHKI>KD=H ,JH8;

H JH;8; 21J KDFHESB;C7J?19> KD: A7DD C2J =;HM:H:D 17 3K=IF7TDDKD=D 2D 5iH K=, :KH9> :?;

=D ,JX8:D 7KI=:<]>HJ M;H:;D 3KH /:H7DA:HKD= ?D J78IF7DD=B?;:;;H ]18;H:H]9AJ :?; ,9>K88;7DIFHK

;H $EDIEB; 17D: 7K<=HKD: :;H =;H?D=;D $EDIEB78 2>KD= M?H: :KH9> +78KD= |8;HJH7=D 78,2 ?1J PK

C:IIKD=:D ,9>B7K<:D E::H 17A:D :?DPKI:JP:D 8;79>J;D 71l 179> 7K<=HKD: ;| H;B7J?L AB;?D;D
0?DA;BI PM?19>;D ,JH;8; KD: $H7=7HC 7C E8;H;D

3KH ;C;IIKD=:;I DI9>BKIl;l ;;H $EDIEB;D 7D DI9>BKIIFKDAJ ;?D KD=]DIJ?=;| /;H>XBJD?| LED

D U8;H87K 1?7D: :?; ,JH;8,DAHX<J; 7K<PKJ;?B;D ,9>K8 PK 3K=;H=;8;D A7DD ?;| A7TDD :KH9> ;?D;

Kl ;?D;H HK9AAH7<J ?D :;H ,JH;8; H;IKBJ?;HJ ;?IBEA7B; DF7IIKD= :H $H7=7HCD;?=KD= ;?D;

HK9A KD: ,9>K88;7DIFHK9>KD= ?D :;H K=; PM? M77=;H;9>J; KI<]>HKD= :;| DI9>BKIIFKDAJ;I

19>;D $EDIEB; KD: U8;H87K KI ;?D;H 3K=8;7D 7K1=;=B?9>,D M;H;;D 7B:

IFHK9>KD= H;IKBJ?;HJ ;?D; 3K= KD: ,9>K88;7DIFHK

9>KD= ?B:H KD: ?; [EHIF7DDKD=?1J IE PK :?C;DI?ED?;H;D :7II :?;

K=; <]H 7BB; %71J<XBB; LEBB ]8;H:H]9AJ M?H: KD: PK
"C ;HIJ;D 7BB M;H:;D :?; HKOAAHX<J; :KH9> :;D A;?D;C 3;?JFKDAJ ;?D; T<<DKD=:;H K=; 7TK<JH?JJ :?;
;JED J8;H :?; K=; 18;HIJH7=,D ?; ,9>K8AH7<J 1?2, TKH>7<J?=A;?J :;;H $EDIJHKAJ?ED =;<X>H:;D
18;HIH7=KD= M?H: :KH9> +;?8KD= 1?9>;H=;|1J;BBJ ;M\DDJ; 3KH ,?9>;HIJ;BBKD= :;| $EHHEI?EDII9>KJP;I
"79>M;?1 ;H $H7<J]8;HIH7=KD= A7DD D79> B;?:H ,J78IF7DD=B?;;;H IEBBJ; :?; K=; D79>JHX=B?9>
9>KD= H<EB=;D 7?;-H7=<X>?7=A;?J M?H: :KH9> :2;:HFH;IIJ M;H:;D
$EC8?D7J?ED 7KI 'EHC7BIF7DDKD= KD: (8;H<BX
9>:D8:19>7<<:D>:?] ‘HP:K=J ?: 'EHC7BIF7DDKD= ?; &?D:;1J78C;lIKD=;D :;H $EDIEB; C]lI;D
M?H: :KH9> :?; J78IF7DD=B?::H :?D=:FHx=J ?; H:? +7/D:8:?D=KD=D =DJ=D
8;1J; KIDKJPKD= :;H 'EHC7BAH7<J ;H=78J 179> 8;3 KI8H:?JKD= ::H /EHIF7DDKD= KDJ:H A
I'HIJ;BBKD= ;?D;H L;HP7>DJ;D K=; :?; :KH9> :?D;
‘H<EH:;HB?9>; +7D: KD: 9>1781JXD:; :;H ,J78
IF7DD=B?;:;H

DI9>BKII :;H ,JH;8; PM?19>;:D :;D DA;HFB7J
J:.D

?; '"79>M;?l; <]H :?; 5?B<BX9>;D KD: :?; ,F7BJ
PK=8;7DIFHK9>KD= I?D: ;H<]BBJ M;DD :?; DA;HFB7J
J;D :;;H ,J78IF7DD=B?;;;H IEM?; :?; 3KI7JP8;M;>
HKD=:?; D<EH:;HKD=;D :;H 3KB7IIKD=;H<]BB;D

?. ,A?PP;D ?B: 8?1 ?B: P;?=,D:D:;N;C
FB7H?19>;D 8B7K< :;I ?D87KI :;;H ,J7>B8;JEDL7
681 K<J;?BKD= :;H ,JH;8;DAHX<J; ?D :;H K=; ?D<EB=; ;?D;I—'T"')?DJ; ?B: 1;BBJ :?; H<EH:HB?9> 7:7FJ?L; |
HK9AAH7<J ?D :;H ,JH;8; IJ7BJKD= :;H !'E>BA71J;D8H]9A; :7H '8;,D :;D
]BBHE>H;D ?C $H7=7HC KDJ;H :;H $7FF; IEM?; 7C

K'FKDAJ :;l ,J;=;1 M;H:;D ?C ;H;?9> :;H D

681 K<J;?BKD= ;;H ,JH;8;,DAHX<J; ?D :;H K=; ?D<EB=; ;?D;! 681 N;CFB7H?19>; KI8?B:KD= :;H $EDIEB;D 7C KDJ;H;D
3K=AH7<J ?D :;H ,JH;8; B?DAI KD: E8;H;D DI9>BKIIFKDAJ H;9>JI



19>B]ll; L;HP7>DJ; (8;H<BX9>;D LEH=;I;>;D ;H ).>6..@2 L 6:?.@F B;:
KIJ7KI9> ::H $7FF; 1?79>;HJ :?; 3K=XD=B?9>A;?J &@.58/.A.:?0583??2:

;1 E8;H;D DI9>BKII;l
;H DI9>BKII :;H KDJ;HIJ]JP;D:;D ,JH;8;D 7D :;D

?B: P;?=J ;;D DI9>BKIl :;H $EDIEB;D :KH9> IE>BA71J;D ;H<EB=J 8;? :?;I;H ;N;CFB7H?I9>;D /7
@; PM;? J78IF7DD=B?;;H IEM?; :?; ;?D=;<]=J; H?7DJ;]8;H DA;HFB7JJ;D C?J $SEF<8EBP;D:]8;BD ?;

JH;8; ?B: ;D C\=B?9>;D 3KIJ7D: D79> :7F DI9>B]Il; M;H:;D 8;? ;HIJ;BBKD= :;I H]9A;D
J?ED ?DABKI?L; D;K;H $7FF; ,9>KJP;?DH?9>JKD=]RBt87KI ?DJ;=H?;HJ IE:7Il ?C 7BB; :;H /;HIIXH
%XHCI9>KJPM7D: AKD= A;?D +]9A87K :;H $7FF; ;H<EH:;HB?9> ?IJ

3KH KI8?B:KD= :;H ,JH;8;D 1J;>;D PM;? &\=B?9>
A;?J;,D PKH /;H<]=KD= +;?D; ,J7>BIJH;8;D M;H:;D
C?J 7D=;19>M;?°J;D DI9>BKIIFB7JJ;D L;HI;>;D
KD: ]8;H ,9>H7K8;DL;H8?D:KD=;D 7D :?; LEH>7D
D;D DAHFB7JJ;D 7D=;I19>BEII;D 7B: ?;
:M?D:; IEBBJ;D ;HIJ ?C 3K=; ;;H :7FJ?ED ;?D=;
19>D?JJ;D M;H:;;D KC :?; )B7J3J; C\=B?9>1J =KJ LEH
$EHHEI?ED 19>]JP;D PK A\DD;D

?D; 7BJ;HD7J?L; KI8?B:KD= DKJPJ ;?D; ,J7>B8;JED
IJH;8; :?; PM?19>;D PM;? ,J7>BAEDIEB;D ;?D=;<]=J
M?H: ?B: ?; J7>BAEDIEB;D M;H:;D ]8;H
,9>M;?°DX>J; C?J :H LEH>7D:D;D DA;HFB7JJ;
681  N;CFB7H?I9>; 7:7FJ?L; ;IJ7BJKD= ;| H]9A;DD;K L;H8KD:D H DI9>BKII :H ,J7>B8,JEDIJH;8; H

87Kl ?D87K LED !]BBHE>H;D <EB=J ]8;H :;D 8;H;?JI <]H :?; ,J7>B8;JED<;HJ?=J;?B

681 N;CFB7H?19>; KI<]>HKD= :;H 1J]JP;D:;D ,JH;8;D ?D
,J7>B KD: DI9>BKII |8;H DA;HFB7JJ;D C?J $EF<8EBP;D
C?J +]9A>XD=;8;M;>HKD=

681 N;CFB7H?I9>;H D79>JHX=B?9>;H ?D87K :;H $EDIEB;
KD: :;H ,JH;8;D

681 N;CFB7H?19>; KI<]>HKD= :;H 1J]JP;D:;D ,JH;8;D ?D
,J7>B8;JED KD: DI9>BKII ]8;H DA;HFB7JJ;D C?J $EF<
681 N;CFB7H?19>; KI8?B:KD=:;H 7:7FJ?;HJ;D H]9A, 8EBP;D C?J +]9A>XD=;8;M;>HKD=




AEDIJHKAJ?ED 8;19>H?;8;D;D :M;>HKD=I7D H?D=; ,J;?<?=A;?J LED ,J7>BIJH;8;D KD: :?; $EHHE
19>BKIl ?; ;H<EH:;HB?9>;D &K<<;D A\DD;D ?D :?;I1?EDII9>KJPC7'D7>C;D PKH ,?9>;HIJ;BBKD= :;H
I;C 7BB :?H;AJ C?J :;H ,J7>BAEDIEB; L;HI9>M;?"J7K;H>7<J?=A;?J

M;H:;D

?; ;C;lIKD= ;H<EB=J <]H 137J?19>; IEM?; :OD7C? )2>'7@H>7A'4’?>6<<2'
19>; %71J3;D D79> ™ H

;?D; ,9>H7K8;DL;H8?D:KD= PM?I9>;D DA;H KD: 8842926:27

DI9>BKIIFB7JJ; ?1J PK 8;79>J;D :71l 8;? :0D7C? L _ B .

M:?1: 12D: C2J =D PKBXII?=:D ,9>M?D=8H:2J:D 2D+~ JKDAJ; PK 879>J;D
8>XD=?=A;?J ;;H @;M;?B?=;D $;H8=HKFF; PK <]>H;D JEHS:H:2JKD= | .HIEHKD=I87KM:HAI

?; HK9AAHX<J; 7K1 :;D ,JH;8;D M;H:;D :KH9> :?; 0758 “H TKIJE<<
DAHFB7JJD 7K< 5D JED J§;HIH7=D ?; 3K=
KD: ,9>K88;7DIFHK9>KD=/D M:H:;D :KH9> :2; _ =EC;JH?I9>; +7D:8;:?D=KD=;D

$EF<BEBP;D IEM?; ;?D; ;DJIFH;9>;D:; PKIXJPB?9>

;?DPKB;=;D:; +]9A>XD=;8;M;>HKD= 7K<=;DEC

cb JH ;D DI9>BKIl ;;H +?FF;D 7D :?; LEH>7D:;D;
HI9A; 12D: FH?DP?F?;BB

DI9>BKII :;H ;H=XDP;D:;D B;C;DJ;

+A?.992:3.27A:4 _ B?D?,D<\HC?=; E;H
IH :?; KI<]>HKD= :H :7FJ?ED C?J 1JJP;D:;D FKDAJK:BB: /:H82D:KD=:D
JJH;8;D MKH:;D PM;? ;N;CFB7H?I9>; /7H?7DJ;D KD ~
J;HIK9>J C\=B?9> ?B:
?DI7JP LED ,J7>B8;JED<;HJ?=J;?B;D %?D?,D<\HC?=; [H8?D:KD=;D ;H<EH:HD :?; LHIJ;B
BKD= ;?D;| LEBBM;HJ?=,D ;JED ;JED /H8KD:I
?DI7JP LED ,J7>B87K7DI9>B]ID FKDAJK;BB; /;H8?D:KD=;D M;H:;D :KH9> /;H8?D

JH :2: J7>B8.JED<:HJ?=J;?BAEDIJHKAJ?ED:D M:HiRyC?IJ:B >H=I1J;BBJ

$EDIEB;D C?J ,J78IF7DD=B?;;;HD 7D :;D LEH>7D;;
D;D 'E>BA71J;D =;IF7TDDJ ?; !|BBHE>H; <]H :?; ).>6..@2 L 6:?.@F B;: #>@/2@;:

,F7DD=B?;:;;H M;H:;D ;8;DIE M?; ;?D; JHP7>DKD=

H >E>D ,J;7<?=A:2J KD: 7K;H>7<J?=A;2J ::H ,J7>87D A\DD;D PM;? -H7=7DJ;?B; =DKJPJ M;H:;D
8;JED87KJ;?B; KH9> ::D ?DI7JP LED ;HJ?:J;?B;D_ $H7<J]8;HIH7=KD= :KHO> /:H8KD:8;M:>HKD=
A7DD :?; :7FJ?ED PK:;C 19>D;BB KD: ;?D<79> 7KI

=<|>HJ M;H:;D '79>J;?B?= I?D: :7l L;H=B;?9>IM;? _ $H7<J|8;HIH7=KD= :KH9> +;?8KD=

I; >E>; PKIXJPB?9>; ?=;D=;M?9>J :;H ;H=XDP;D:;D
B;C;DJ; KD: :;H ;H<EH:;HB?9>; +]9A87K :;H LEH
>7D:;D;D $7FF; KD: :?; :7C?J L;H8KD:;D; ?D
19>HXDAKD= :;| ;HA;>HI

?; KI<]>HKD= C?J ,J7>B87K7DI9>B]lI;D ;H<EH:;HJ
;D LEH8;H;?J;D:;D ?D87K LED DA;HFB7JJ;D C?
$EF<8EBP;D ]H :?; M;?J;H;D 7KJ;?B; A\DD;D :7DD
?H;AJ ?; DI9>BIII; ;1 ,J7>B87KI =;DKIPJ M;H

D ?; [EHJ;?B; :?;I;H [TH?7DJ; B?;=,D ?C L;H
=B;?9>IM;?I; =;H?D=;D ?=;D=;M?9>J :;H ;H=XDP;D
nD 7KI?B; IEM?; H ?D<79>D DF7IIKD= 5l 681 H<EH:;HB?9>; DI9>B]Il; PKH /;H8?D:KD= :;H +?FF;D
.HIFHKD=I87KM;HAI 3K:;C 1?D: :?; DI9>BKII C?J ;H E8H;D )B7JJ; ¢ B?D?;D<\HC?=; DI9>B]Il;
FKDAJ; @;:;HP;?J PK=XD=B?9> '79>J;?B?=I?D: :?; E8:D KD: FKDAJK;BB; DI9>B]Il; KDJ;D




7 :?; H=XDPKD=;D D79>JHX=B?9> 7D8;JED?;HJ M;H &?D:;1J78137D: PKH !;HIJ;BBKD= ;?D;H LEBBIJXD
D CJlI;D 1?D: ;DJIFH;9>;D:; H7KCIF7H;D:; :?=18;H:H]9AJ;D K=;
,9>7BKD=;D E:;H '7B8<;HJ?=J;?B; KDJ;H :;H 7>H

I;DAH;9>J PKH K=;
HKD:IXJPB?9> M;H:D ;?D 137HH;H ;H8KD: KD: ;7D
CEDEB?J>?19>;| -H7=L;H>7BJ;D <JH :2; H=XDPKD= K % SH7<JI8;HIH7=KD= :KH9> +,78KD= A7DD :H
J;H>7B8 ;I LEH>7D:D;D *K;HI9>D?Jl 7D=;13H;8) H/=M?5HI7D: D79> Bi?9>KD= = 8ilJ2CCJ MiH
"C }H=B;?9> PK ;D ?C $7F?J;B 8;19>H?;8:D;D ; =0 7 T9>M:?l <JH 57B<BX9>D KD: ,F7BJPK=

JEDL:HIIXHAKD=:D 1?D: @::E9> L:HXD::HJ: +7D:8: 8;7DIFHK9>KD= I?D: ;H<]|BBJ M;DD :?; EH:;HKD=;D

e = e = 7... . = 9
-2D=KD=:D PK 8:795J:D E M?H: :?: *K7B2JXJ :;H"H 3KB7IIKD= :;H ,J78IF7DD=B?;;;H 8;P]=B?9>

Ke: CT'=8B79> KHO> 7 :1957<e:D>:2]) ~H  KIB?B:KD= 5H DAHFB7JJ; KD: 3KI7JP8;M;>HKD=
. . Q. N 7 . ;H<]BBJ 1?D:

(8;H<BX9>; 8;1J?CCJ 7 ?C +7>C;D :;;H 7:7FJ?L;D

H]9A;D ;?D M;I;DIB?9>;H D79>JHX=B?9>;H ?D:H?7<:'.?P(8;HI;?J; “H H]9A; D?9>J E>D: :?D;D

:?; LEH>7D:;D; ,K8IJ7DP D?9>J Z;M]D|9>J M?H: +]9A87K =1 :B7=l KD: ::H $7|:|:; PK=XD=B?9>

IEBBJ.D LHP7>DJ; K=D ?C HIFHKD=I87TKM:HA 2B\ |EBBJ;D :?; ,J78IF7DD=B?;:;H IEM?; :?; E8;H;D
?D=7H8;23,J MiH:D 21 =?BJ 7D7BE= <]H ;?D; pA;HFB7JJ;D I9>ED 8;? ;;H HH?9>JKD= LEH=;I;>D

[;H8KD:8:M;>HKD= :?; 7K9> |9>ED 8;? HH?9>JKD= M:H::D "C 3K=: ::H :7FJ?ED M:H::D :?: ,F7DD

;| HIFHKD=I87KM;HAI LEH=;1;>,D M;H:D IEBBJ;  =g7:-H 7D =H K=; ]8:;H &K<<:D =AEFF:BJ "D

P ?D EHC LED +]9A8?;=7DI9>BJI;D E;;H &K< 1 4+;=:B M?H: C?J :?2;I;H %\IKD= ;?D; H>\>KD=

<;D IED:;HI PK 8;79>J;D ?1J :?; *K7B?IXJ H  H 7K>\>; ::H $H7=7HC; L:H8KD::D 1:?D KC

E8;HIJ;D 7D8;JED?;HJ;D ,9>79>J 1?7;H M?HA;D 1?97k C <]JH :?; DAHFB7JJ;D ?C ;JEDAHFH PK

71 ,;9P;D | H?19>8;JEDI :?; 8IED:;HKD= LED 19>7<<:D

;JEDI9>B;CF; KD: :71 8I?DA;D 19>M;H;H 3K

19>BX=; D;=7J?L 7KI K9>?1J:?; DJB]<JKD=:;l ; ?D; LHP7>DJ; (8;H<BX9>; A7TDD M?; E8D 8;
JEDI 129>;HPKIJ;BB;D ;H EHCI9>BKII M?H: D?939>H?:8;D :KH9> ;?D; DF7IIKD= :;H ,9>7BKD=
(KH9> 171 ?=,D=M?9>J ;?D;l K<8;JEDI 1?79>H=; >H=;1J;BBJ M;H:;D MES8;? :?;I; P D79> ;?D;H

13;BBJ IED:;HD ?1J AJDIJB?9> 8:?IF?;BIM;?I; :KH9$?9>JP;?9>DKD= ,9>78BED; =<;HJ?=J M;H:;D KD:
:2D:D >O:HEIJ7J?19>:D HK9A 7Kl ::H :JED7=:>\>; ;?D; I;>H >E>; KI<]>HKD=I=D7K?=A;?] 7K<M;?
E:;H ;?D <H]>P;2J?=;I [EHIF7DD;D PK ;HP;K=p ;D CKIl 2, ;H=XDP;D;D 7KJ;?B; CJI;D
7K9> D79> ;?D;C K . B7D=;D 3;2JH7KC F7II=;
?; ;GIKD= 5H $H7<J]8;HIJH7=KD= :KH9> /H  D7K ?D :?; LEH>7D:;D; /;HP7>DKD= =H;?<;D K<
8KD:8;M;>HKD= ;H<EB=J D79> " 79>8;H?9>J =HKD: :I P;?J78>XD=?=:D :JEDL;H>7BJ;DI M?H:
?, ;H;9>DKD= :|I LEH>7D:;D;D ?C BB=;C;?D;D ;?D; KI=B;?9>119>?9>] 7K| &HJ;B
,9>K8M?:;HIJ7D:I ?1) D79> B;?9>KD= C\=B?9> E:H $B:8:H PM?I9>D :D 7KJ:?B:D LEHPKI:
3KH D79>JHX=B?9>;D !;HIJ;BBKD= :;H /;H8KD:8;M;>>:D |:2D
HKD= A\DD;D ;M;>HKD=ICK<<;D E:;H +]9A87?;=;
7DI9>B]Il; ;?D=;;JPJ M;H:;D ‘H ?D87K LED :HJ?=J;?B:D PKH KI8?B:KD= ::H
+?FF;D KDJ;H :;D $H7=7HC;D ?I1J KDFHE8B;C7J?19>
?B: |H ;D 819>D?J3J PM?19>;D :;D ,J;=;D
)->6..@2 L 6:?.@QF B;: 2>@64@2682: =?BJ :?;1 D?9>J KD;?D=;I9>HXDAJ K<=HKD: ;;H KDJ;H
0:DD :?; E8:D 8195H?:8:D;D &7'D7>C;D D?9>)  .H 7>H87>DFB7JJ; D79> 7K'D =Di?=JD ,J;=;
C\=B?9> I?D: IEBBJ;D 1J7JJ ;?D:H \HJB?9>:D ;JED7A | D?9>J C\=B?9> 7D ;HJ?=J;7B C?J LEBB;H %XD=;
,J7>B8;JED<;HJ?=J;?B; ;?D=;;}JPJ M;H:;D Kl 7KI
<]>HKD=1J;9>D?19>:D H]D:;D IEBBJ; 7D7BE= PKQ
,,=C;DJ87K DKH :;H -H7=7DJ;?B :;H +;?8KD= =;
DKJPJ M;H:D :?; :KH9> ::D 'EHC7BAH7<J7DJ;?B L
I;DAH;9>J PKH K=; M?HA;D:;D ,J78IF7DD=B?;:;HD
HP;K=J M?H: ?B:  ?; [EHIF7DDAH7<J ?1J IE PK
:?C;DI?ED?;H;D :71l :?; K=; F;HC7D;DJ ]8;H
:H]9AJ M?H:

?, DP7>B 5H jH<EH:HB?9>D ,J78IF7/DD=B?;5Hgg1  N;CFB7H?19>)l DIF7DD;D LED +2FF;D KDJ;H>7B8 ;H
M?H: <EB=B?9> :KH9> PM;? 7AJEH;D 8;1J?CCJ $H7=THC;



681  N;CFB7H?I9>; D<EHCKD= :;l $H7=7HC7DI9>D?JJI <]H
=D ?D87K LED ;HJ?=J;?B;D ?C "DD;H:D :l !E>B
A713;Dl  DI9>BKII8;:M;>HKD= KD: /:H8?D:KD=IC?JJ;B
D?9>J :7H=;1J:BBJ 681  N;CFB7H?I9>; ;IJ7BJKD= :;| $H7=7HCI :KH9> ?D

87K LED ;M;>HKD=I7DA;HD IEM?; DA:HFB7JJ:D PK
IXJPB?9> :H<EH::HB?9>: :M:>HKD= ?1J D?9>J :7H=:1J:BBJ

:?DPK>:8;:D ?D; D<EHCKD-=:;| DI9>BKIIFKDA
J:;I :N;CFB7H?I9> ?D ?B: :7H=;13;BBJ ?1J ;H<EH
HB?9>

).>6..@2 L 6:?.@F B;:
2C25>A:4?.:72>:

.C ;D K<M7D: <]JH :?; 7:7FJ?L; ;IJ7BJKD= ;I
IE>BA71J;DI PK L;HH?D=;HD MKH:; ;N;CFB7H?I¢
2D, :H?JJ; [TH?7DJ; KDJHIKS>J) 27 :8,D<7BBI -iL 681 N;CFB7H?I9>;] ?DI9>H7K8;D :;;H ;M?D:;lJ7D=;D
?DI7JP LED ,J7>B8;JED<;HJ?=J;?B;D ;HC\=B?9>] ! KD: K<19>?:8:D ::H ;HJ?=J;?B;

8;? M;H:;D ;M;>HKD=I7DA;H C?J DA;HA\F<;D 8;
DKJPJ 7 :?;l; ;M;>HKD=I1JX8; FB7DCX?= <]JH
:?; ;H8?D:KD= LED $EDIEB;D C?J ,J]JP;D L;HM;D
»J M;H:;;D ;?=D;D 1?; 1?9> PKH K<D7>C; =HE";H
[HI?A7B KD: ,9>K8AHX<J; K<=HKD: ?>H:H AKH
[;H7DA;HKD=IBXD=; A\DD;D :?; DA;H =KJ ?C $H7=
7HC L;H7DA;HJ M;H:;D 7?D; $EFFBKD= :;H ;M;>
HKD=I17DA;H ?1J C?J I?B<; LED &K<<;D C\=B?9>

"D :71,C 7BB H<EB=J:?7; :7FJ?ED ?D L?;H ,9>H?JJ 681 N;CFB7H?19>;| D8H?D=;D :;H ,J7>BFB7JJ;D PKH %7=;
29>:HKD=
71 HIFHKD=I87KM;HA ?1J C?J ;;D DI9>BKII S
FKDAJD PK LHI>D 2, E8H; IXB<J; 5H | 2 \H<EH:HB?9>; ,F7BJPK=8;M;>HKD= A7DD ;8D
M;>HKD=I7DA;H ?1J 8;H;?J1 C?J &K<<;D L;HI;>;D<7BBI| D79> D D=78:D ::H 3KB7IIKD= :;H DA:H
2C $H7=THC L;H87KJ )EI?J?EDIFB7JJ;D 7Kl :;Bg:132CCJ M:H:=:D
137>B ;HB;?9>J;HD :?; )EI?J?ED?;HKD= 7D ;;H ,9>7
BKD= ,9>KJPI9>H7KS8;D 1?9>;HD :;D $EHHEI?EDI

19>KJP 7B: +A?.992:3.27A:4
;M?D:;1J7D=;D M;H:;;D ?D :?; &K<<;D ;?D=; JH :;D DI9>BKIl :;H +?FF;D KDJ;H>7B8 :;H $H7=
T o>H7K8] 7B ’ " THC; MKH:;D (HJ8;JED KD: ;HJ?=J;?BB\IKD=;D >?D

179>JB?9> ::H D<EH:;HKD=;D 7D :71 .HIFHKD=I87K
J7>B8;JED<;HJ?=J;?B; M;H:;D 7K< :?; ;M?D:; M;HA IEM?; :;1 DI9>BKII;l :;H ;H=XDP;D:;D B;
1IJ7D=;D 7K<=;I9>E8;D 7B: KD: C?J )EI? C;DJ; ;N;CFB7H?19> KDJ;HIK9>J
J?EDIFB7JJ;D ?D ?>H;H %7=; <?N?;HJ 7B: KH9>
2, H\; :H DI9>BKIN<<DKD=;D A\DD;D !;H IH =D ;JED ;JED [HBKD: 1J;>D 2C HI9AD
1;BBKD=IKD=:D7K?=A;2J:D 7KI=;=B?9>;D M;H:;DP /K 7, PM;? -H7=7DJ;?B; k/H8KD:8;M;>HKD=e
KD: k+;?8KD=e PKH /;H<]=KD= ?; ;C;lIKD=
?; T<<DKD=;D ?D :;D +?FF;D M;H:;D C?J >E9> A7DD D79> ™ 79>8;H?9>J H
<;13;C &HJ;B L;H<]BBJ L;H=HEKJ;J :H :D/H <EB=,D

8KD: KD: :?; $H7<J]8;HIH7=KD= 1?79>;HIJ;BBJ
?; $H7<J]8;HIH7=KD= :KH9> /;H8KD:8;M;>HKD= ;H

?; ;CIIKD=;;H DAH IEM?; :;H &K<<;DL;H8?D <EH:;HJ ;?D; \HIB?9>; ,JED7=; :;H +?FF,D "C /;H
:KD=;D ;H<EB=J D79> ;D @;M;?B?=;D 3KB7IIKD=;EB,;?9> PK :;H /;HIJXHAKD= C?J K<8;JED I?D: L;HXD



:HJ; +7D:8;:?D=KD=;D PK 8;79>J;D "DI8;IED:;

H; :?; *K7B?JXJ :;H E8;HIJ;D 7D8;JED?;HJ;D ,9>79>
IEM?; :71 DJB]<J;D KD: /;H:?9>J;D I?D: PK 8;79>
J;D ?; D79>JHX=B?9>; I;HIJ;BBKD= :;H /;H8KD:8;
M;>HKD= A7DD :KH9> &K<<;D E:;H +]9A87?;=;7D
[19>B]Il; LEH8;H;?J;J M;H:;D

?; $H7<J]8;HIH7=KD= ]8;H +;?8KD= ;HC\=B?9>] :;D
?DI7JP LED ;HJ?=J;?B;D E:;H 7B8<;HJ?=J;?B;D MH
H LEBBM;HJ?=; EHCI9>BKII :KH9> ;?D; KlI=B;?9>|
19>?9>J >:H=;1J;BBJ M;H:;D IEBBJ; 3K:C ?IJ ;?D;
FHE<?B?;HJ; ;1J7BJKD= :;H H]9A;D<BX9>; ;H<EH
B?9> | ?1J PK 8;79>J;.D :7Il :KH9> :?; ,F7DD [H=B:?9> ::H 8:PE=:D:D 79>M:HA<BX9>: DI?9>JI
=B?;:;;H IEME>B :?; ;H<EH:HB?9>, 'EHC7BIF7DDK <BX9>; PK .CH?II<BX9>: C?J :;H LEH>7D::D;D 79>
7Bl 7K9> :?; LEBBIJXD:?=; U8;H:H]9AKD= :;H K=; M;HA>\>; <]H ;?D ,JH;8;D<79>M;HA C?J L7H?78B;H ,JH;
129>:HPKI1J;BB;D I?D: 8,DD;?=KD=

JH 8;?:; ;N;CFB7H?I9> KDJ;HIK9>J;D [7H?7DJ;D | ?1J PK 8;79>J;D :7Il :?; :JH79>JKD=:D PKH
AEDDJ; =;P;?=J M;H:;D 711 I?; KDJ;H :;D =;1J;BB -H7=M?HAKD= :;H 79>M;HAIJHKAJKH:D ?D :?;I;:C $7
J;D D<EH:;HKD=;D DKH C?J =;M?II;C K<M7D: KC F?J;B BEI=;B\IJ LED :;H $EFFBKD= C?J ;?D;C H]
=;1;JPJ M;H:;D A\DD;D 9A;D]8;H87K ;H<EB=;D 7?; 0;9>1;BM?HAKD=;D :?;
:KH9> :?; SEFFBKD= ;DJIJ;>;D A\DD;D :?; KI8?B
:KD= :;;H 79>M;HAAEDIJHKAJ?ED;D C7°=;8B?9> 8;
;?D<BKII;D KD: M;H:;D ?C $7F?J;B :;J7?BB?;HJ KDJ;H

7>H MKH:; ;H=XDP;D: ;?D 7:7FJ?L;| DI9>BKII
:;J7?B KDJ;H /;HM;D:KD= LED HKFF;D8;<;13?=KD
=D C?J ;M;>HKD=I7DA;HD KDJ;HIK9>J ;H D

1IK9>J
19>BKII ;;H ;HJ?=J;?B; ;H<EB=J :7DD ]8;H ;M?D:;
1IJ7D=;D :?;:?; ,9>K8AHX<J; 7Kl :;D +?FF;D ?D :?;
:M;>HKD=I7DA;H ]8;HJH7=;D "DI8;IED:;H; 7K< %.:1/216:4A:42: 3J> .1.<@6B2
=HKD: :;I :?D<79>;D DI9>BKII;| ;;H +?FF;D [EM?; 05C2>7?@>AT@A>2:

SH &1EB79>AR) (HI?=J7B: PDPKIIPD M2H: 21 ) /328 5l DKH KDJ;HFHEFEHJ?ED7B 7DIJ;?=;D::D
[TH?7DJ; 2C }H=B;29> C?] ;?D;H (HJ8;JEDBIKD

FE1207L°H 8M:H-J ?=:D=:M?9>JI 8;? 79>M;HA;D AECCJ IEME>B ?C
P ST J7>B 7Bl 7K9> ?C ,J7>B8;,JED87K DKH 8;? =HE';D
,F7TDDM;?J;D ]8;H C 8?1 C LEBB PKC -H7=,D
)-+," +"1% H;?D; D
.05C2>7?@>A7T@A>2: M;D:KD= 8;? 7:7FJ?L;D H]9A;D 8;;KJ;J :?;l 7TK<
=HKD: :;H 8;JH79>J;J;D ,F7DDM;?J;D LED C 87?I

29
8842926:2: C @; ;B: A;?D; ?DI9>HXDAKD=

8;D ;?D;H HIIXHAKD= ?D H]9A;DBXD=IH?9>JKDs5

KHO> :2D; PKIXJPB?9>; :NJHD; [EHIF7DDKD= MKH ) o 17D: JT>B<T9SMHA; 2D
e o 1 EHIOSKOIEHE DAL - Dogs  ?DIC 9>B7DA>2JI8H;?9> %! <AJL ;2D
e TP >KD=IFHE@IAJI 23 D79> 1 5pg7yy 795 §03 12D 21 H:DP

JHX=B?9>; H=XDPKD= :KH9> ;2D %XD=I<79>M:HA84 ;. 7K9> 7K< ,17>B8;JEDAEDIJHKAI?ED;D ]8;HIH7=

JH79>J;J 87H

79>M;HAAEDIJHKAJ?ED;D ;?=D;D 179> 7Kl IJ7J3D_ U8:HI9>H:?JKD= | E8'H'D H:DPM:HJI LED

192D [EM?; WHKAJKHBBID 129>JIFKDAJID FEIDy, 1 1oy pK ;2D;H KDM?HII9>7<IB29>;D SEDIJHKA

P?BB I>H =KJ <JH :7/RI?EDICTD7>CD 7 12 jopp DD @; 195B7DAH 71 795M;HA IJE =H\';H

2D;D AB7H;D $H7<J<BKII KD: ;2D; >E>; ,3;7<?=A2081-0 . g1ix<d; 2D ~D 2DP-BD:D IXED KD:

H>XBJD?I PKC ?=;D=;M?9>J 7K<M;?I;D 07?; ?B::;IJE =H\"H M:H:D :?: KH9>8?:=KD=:D 8PM
P;?2=J 1J2=D 2 §PE=D; BX9> KD: :7C?] 3 —op=;H M?H: 2 ,3;2<?=A;20 51 79>MHA

71 2=D=M?29>J 2D;H 79>MHAHKAIKH 2C ;107 )

=:DI7JP PK ;?D;H /EBBM7D:L7H?7DJ; D?9>J FHEFEHJ?E

D7B PKH 7K>\>; 7D ;? ;?D;H H=XDPKD= C?J ;?D;HH /;H=B;?9> :;H ;CF<E>B;D;D 79>M;HA ,9>B7DA

795M:HAIJHKAJKH A7DD IE :?; PKIXJPB?9>; 7?2J;D C?J ;D U8;H87K ,9>B7DA>;2J;D LED !E>B

B7IJKD=:;H H]9A; C?D?C?;HJ M;H:;D A71J;D8H]9A;D E<<;D87HJ ;?D; ?IAH;F7DP :;DD <]H



681 N;CFB7H?19>; :7FJ?ED :KH9> ;?D KCI9>B?;;D:;l
)7H7BB;B<79>M;HA

681 Ki=;MX>BJ; KI8?B:KD=IL7H?7DJ;D ;?D;| F7TH7BB;B=KHJ?

=D 79>M;HAI
IE>BA71J;D]8;H87KJ;D I?D: ,9>B7DA>;?J;D 8?1 PK
D?9>J KD]8B?9> & !%!(+'

TH7KI <EB=J :711 ;?D; 7:7FJ?L; |E>BA71J;D8H]9A;
:?D; L;H=B;?9>IM;?l; =;H?D=; ,9>B7DA>;?J 7K<M;?
I;D IEBBJ; K';H:;C 13;>J <]H :?; H=XDPKD= ;I
*K;HI9>D?JJl C?J 79>M;HA;D DKH :;H ;H;?9> KD
J;H>7B8 :;H 7>H87>DFB7JJ; PKH /;H<]=KD= ?B:
?;1 A7DD ;JM71 ;DJIF7DDJ M;H:;D M;DD :?; 7>H
87>DFB7JJ; PK=B;?9> 7Bl (8;H=KHJ :;I 79>M;HAI
=;DKJIPJ M?H:

?; =HKD:B;=;D:; $EDIJHKAJ?EDI<EHC :| 79>
M;HAI M?H: :KH9> ;D LEH>7D:;D;D U8;H87K 8;
N?CCJ 17171 %29>JH7KCFHE<?B IEM?; 12, 7TH9>?J;, 681 [H=B;?9> :;H KH9>8?;=KD= ;?D;| )<EIJ;D<79>M;HAI
D?19>; HI9>;?DKD=I<EHC 8;79>J;J M;H:;:D C]| C?J 13;7=:D::D ,JH:8:D C?J <7BB:D::D ,JH:8:D

;D ;? AEDIJ7DJ;H $EDIJHKAJ?EDI>\>; :;| U8;H KD: :?D;l ,JH:8:D<79>M;HAI

87KIIEBBJ; ;?D 79>M;HA C?J F7H7BB;B =;<]>HJ;D KH

J;D 7KI=<]>HI M;H:;;D ?B: 8;?;?D;H =;LEKJ; A;?J ?C [}H=B;?9> C?J : ;D KH9>8?;=KD=;D LED
J;D KI<]>HKD= A7DD :?; 7K>\>; ;I 79>M;HAI )<EIJ;D<79>M;HA;D =;H?D=;H 7KI<7BB;D

18;H :?; %XD=; 7D=;F71lJ M;H:;D

"D+"1% MKH:;D 7D>7D: ;?D;l <?AJ?L;D
JH :?; KI8?B:KD=:;l 79>M;HAI I3;>;D :H;? /7 ,JH;8;D<79>M;HAI :?; ,9>D?JJ=H\";D ?D 8>XD=7?=
H?7DJ;D PKH /;H<]=KD= A;?J ;;H ,JH;8;DD;?=KD=;D 7KI=;M;HJ;J | P;?=J
179> 71l C?J 78D;>C;D:;C 3K=I1JH;8;DM?DA;B
_ <EIJ;D<79>M;HA; C?J PKH &?JJ; 1J;?=,D:;;D ?7 —H\":H: 3K=IJH:8:DAHX<J: KD: C?J 78D:>C:D::C

~ED7BD 7B E8&D HK9AIJH;8;,DM?DAB =H\;H; HK9AIJH;8;DAHX<J;
)<E1J;D<79>M;HA; C?J PKH &21J; <7BB;D:;D ?74E/KBIZHD 2B: 51 0;25;H;D LIHH?D=HD 129>
T D7BD 2B &233 ?D<EB=; =H\';H;H HK9A IEM?; 3K=IJH;8,DM?DAB :?;

"“8;DIF7TDDKD=;D KD: :7C?J:?; ?;=,CEC;DJ; ?D
,JH;8;D<79>M;HA; C?J =;D;?=J;.D HKOS9A KD: ;D ,JH;8:D 7B:
3K=1JH;8;D ?B: KDJ;D

O;H:;D :?; ;?=KD=;D PK =;H?D= =MX>BJ KD: :?;
BJ;HD7J?L; KI8?B:KD=;D P 7Bl $H;KP $ E:;;H 8IIXD:; PM?I19>;,D :;D .DJ;HIJJIPKD=IFKDAJ;D
+7KJ;D<79>M;HA; M;H:;;D 7K<=HKD: :;H >\>;H;D :;| (8;H=KHJI PK =HE" ]8;HIJ;?=;D :?; &EC;D
$DEJ;D7DP7>B KD: AECFB?P?;HJ;H;D $DEJ;D7KIBRB;B7IJKD=;D :;| (8;H=KHJI I?DDLEBB; H;DP;D

:KD= ?C +7>C;D :I EHI9>KD=IFHE@;AJ;l D?9>3 ) A o o,
M:2J:H 8:JH79>J:] ;? =HE";D ",?=KD=IM?DA;BD p 13;?=,D :?,

8;PE=;D; 79>M;HA<BX9>; KD: :7C?J 7| ?=;D=;
?B:  P;?=J :7ll :?; KH9>87?;=KD=;D LED ,JH; M?9>]J 18;HFHEFEHJ?ED7B 7D 7B: 71 8;:;:KJ;J
8;D<79>M;HA;D ?D<;B:JHX=;H C?J ;B7IJKD=?D ;;&Il M;;;H PK 1J;?B; DE9> PK <B79>; ,JH:;8,D
(8;H=KHJADEJ;D 7K<=HKD: :;H =;H?D=;H;D ,J;?<3;?=KD=;D =;MX>BJ M;H:;D IEBBJ;D -D:;DP?;BB IEBB



2@;:3.05C2>7 587.72@2:
:JED<BX9>; C C
BX9>;DIJHX=>;2JI
CEC,DJ " ¢ ¢
[H>XBJD?IM;HJ "

“ ;H=B;?9> :;H *K;H19>D?JJIM;HJ; ;?D;l lE>BA7I1J;D]8;H

87KI IEM?; ;?D;l ,J7>B8;JED<79>M;HAI

2927?A:479;12882 A:1 7;:?@>A7@6B2
A>05/681A:4

79>M;HA; 1?D: -H7=M;HA; :?; 7Kl ;?DP;BD;D ,JX
9>D?2JJAHX<J; 2C 79>M:HA ?D 8>XD=?=A;2J :H JH8;D PKI7CC;D=;I;,JPJ KD: ?D $DEJ;D L;H8KD:;D

681
8;DM?DA;B ¢ $HX<J; ?D ;D 3K= KD: HK9A:?7=ED7B;DM;H:;D ?D ?DD;HB?9> 1J7J?19> 8;|J?CCJ;| 79>
B M;HA :II;D K<B7=H KD: J78AHX<J; 7KI :;D
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=;13;BBJ;D '79>M;?119>D?JJ;D ?; '79>M;?119>D?J
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IJ7D: : LEC K<B7=;HH7D: <]H :;D *K;HAH7<JD79>
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>\>KD=I<7AJEH LED KD: <]JH:7I ,P;D7TH?E LED
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U8;HI?9>JB?9>A;?J D?9>J :7H=;1J;BBJ [TH?7DJ; *

"D :H 7KI $7F?J;B  8;ATDDJ:D EHC I1?D: :?;

H<EH:;HB?9>;D ;M;>HKD=IC;D=D PKH 29>HIJB " 2K D o D A
BKD=;?D;H 7KIH;?9>;D:;D ?;=; KD: *K;HAH7<JJH7= PD7H?E ' ’

<X>?=A;?J ?D ;D AH?J?19>.D ,JHKAJKHFKDAJ;D :;D :H

<EH:;HB?9>;D ;M;>HKD=IC;D=;D ;;H &E:;BB8H]9A; ?; :7FJ?EDIL7H?7DJ;D * * 8;?D>7BJ;D 7BI M;
KDJ;H KI=7D=I8;B7IJKD= ,P;D7TH?E =;=D]8;H [:DJB?9>:D 7KIJ;?D 19>HX=; HK9AIJH:8;D :7?;
=13;BBJ :?D;:D HE'J;?B :;H :KH9>:?; ,P;D7H?;D KD: PK



>3 2C255A4 69 E05:6@@ 87>DFB7JJ; D?9>J ?D 7KIH;?9>;D:;C &7"; PK :H>\
1288 2ans 9@ Har1>30 SR8 | 1ol KHos PIOTHIE  omHTeDis SKITIP
AT 009 09090 8:B71JKD= :DJIFH:9>:D: PK :DJB7IJ:D ,9>B?:'B?9>
&E:BBBH]9A; a 213 <IJPKIJ;BB;D :7Il /[7TH?7DJ; * KD=;;?=D;J ?1J
P;DTH?E :?; U8:HI9>H:2JKD= ;| *K;HAH7<JJH7=L;HC\=;DI ?D
E>D; -7FJ?ED =D 7>H87>D7DI9>D?JJ;D PK 8>:8D -7
[TH?7DJ; * 8:BB: "C 1?D8B?9A 7K< ,P:D7H?E A7DD PKI7C
[TH?7DJ; * C;D<71I;D: =,KHJ;?BJ M;H:;D 71l :;;H DIJ?;=:;l
[TH27DJ: * %71ID?L;7KI ?DI8;IED:;H; ?D<EB=; ;?D;H =;13;?=;H
J:D *K:HAH7<J8:B71JKD= ?C DI9>D?JJ ::H 7>H87>D
[TH?7DJ; * FB7JJ; ,95D?J] + :?D; M;2J:H: /:HI9>B:9>J:HKD=
[TH?7DJ; * “H H=;8D2II; <]H :?; 7I?IL7TH?7DJ; * ;HM7HJ;D

 eCOKO 1 CromaD o BXIN KD: :7C2J 7K< 2D; H9>D;H?19>; DIHIK
JHKAJKHFKDAJ ¢ PD7TH?E 9>KD= L;HP?9>J,J MiH:;D A7DD

1.<@6;:79;1288 $

"D PK=7K< :?; *K;HAH7<JIH7=<X>?=A;?J P;?=J 7I?I
L7H?7DJ; * ;?D; :;KIB?9> L;H8;ll;HJ; /;HIIXH
AKD=IM?HAKD= 7Bl /7TH?7DJ; * M;DD 7K9> :71 '?
L;7K :;H /;H=B;?9>1871?I ?DI8;IED:;H; ?C ,9>D?JJ
+ D?9>J =XDPB?9> ;HH;?9>J MKH:; KD: ?C
,9>D?JJ DKD ;?D; ,9>K88;M;>HKD= ;H<EH:;HB?9>
681 '79>M;2119>D?JJ; ;1 *K;HIOIJ;Cl C?J PKIXJPB?9>;C M?H: ?; D79> :;H .HIFHKD=11?JK7J?ED ?C ,9>D?JJ
,9>D?JJ ‘H<EH:;HB?9>; ?;=:8;M;>HKD= H;?9>] :7=;=;D 7K9>
PKH K<D7>C; :;;H ;B71JKD= 7Kl :;H E8;H;D K<
IXJIPB?9> 7K<=;8H79>J;D %71J :?H;AJ 7D :?; IE>BABl7=HAH7<J :;H I9>HX=D HK9AIJH;8;:D 7KI 7LED
J;DIJ;=; 78B;?J;D 0X>H;D: :;H KDJ;H; DI9>BKII 78=;1;>;D ?1J ?C 1?D8B?9A 7K< :7| ?;=;JH7=L;HC\
FKDAJ 7K<=HKD: :;H C71I?L;D ,JHKAJKH :;H !E>BA7E:D <:|JPKIJ:BB:D :7Il ::H DI9>D?JJ ::| |E>BA7I
JD;9A; ?D :H +=B <]H :?; BEA7B; %713;?DB;?JKDFD|J;=;| ;?D; 17=D?<?A7DJ; DJIB7IJKD= ;H<7>H:D >7J
KDAH?J?19> ?1J 8;:7H< ;;H E8;H; DI9>BKIIFKDAJ 7D  DPKH:?9>:D: ?IJ KDJ:H 7BB;?D?=:C ?DI7JP
5C 19>B7DA;D $H7=7HC ;?D;H =D7K;H;D ;JH79> |ED I9>HX=;D HKOAIJH;8;D ?C ;H;?9> :;H $H7=7H
JKD= KI:?;l;C HKD: MKH:; 5;H AH?J?19>; JHKA  C; 7BB;H:?D=I :7| ?;=;JH7=L;HC\=;D ?D :;H 7>H

JKHFKDAJ D79> ?B: :;<?D?;HJKD: ?D:?; ;M;H 87>DFB7JJ; PM?I19>:D ::D ,J;=D 7 179>

JKD=;?D8;PE=,D ,P;D7TH?E =;=;D]8;H ,P;D7TH?E :KH9>;?D;D :;KJ
B?9>:D ;B71JKD=I17DI1J?;= ?DI8;IED:;H; ?D :?;I:D

1.<@6;:79;1288 $ ,9>D?JJ;D 7KIP;?9>D;J A7DD 7K9> 7K< ;?D; .DJ;H

IK9>KD=:;H 7I1?IL7H?7DJ; * <]H ,P;D7TH?E ?D 8;

?, ;CIIKD=I;H=;8D?Il; B7II;D <]H :?; 7I?IL7 =H]D::J:H EHC L:HP?9>J:] M:H::D

H?7DJ; * ?C ,P;D7TH?E ;?D; /;H8;II;HKD= :;l
?,=;.JH7=L;HC\=;DI =;=D]8;H :;H ;H;9>DKD=

E>D; ;HIJXHAKD=IC7'D7>C;D ?D 7BB;D ,9>D?JJ;D
;HA;DD;D "C ;H;?9> :;H $H7=7HC; M?H: :?; /;H H /7H?7DJ; * :?; $EC8?D7J?ED 8;?:;;H 712l
=H\";HKD= ;I ?;=;JH7=L;HC\=;DI :KH9> :?; .D L7H?7DJ;D * KD: * C?J L;H=H\";HJ;C %XD=178
J;HP]=; J;?BM;?1; :KH9> :;H;D ?=;D=M?9>J18;? |J7D: :;H /;HIJXHAKD=I;B;C;DJ; KD: EFJ?C?;HJ;D
JH7= kI9>B7<<;H ?D87Ke LEH 7BB;C 78;H :KH9>*DHI9>D?JJI78C;IIKD=;D B7II;D :?; :C;l

DKH =;H?D=;D ,J;?<?=A;?JIPKM79>| ?D +;B7J?EDIKBDtH=;8D?Il; <]H ,P;D7H?E ;?D M;?J=;>;D: PK
KDL;HIIXHAJ;D $H7=7HCFB7JJ; ?C ,9>D?JJ % ?D &x#¥;D1J;BB;D:;l /;H8;II;HKD=ID?L;7K =;=;D]8;H
<<;AJ?L?JIXJ >;H78=;1;JPJ C7N?C7B; +;B7J?ED H ;H;9>DKD= E>D; :7FJ?EDIC7'D7>C;D ;H

?D;D DKH I;>H =;H?D=;D FEI?J?L;D <<;AJ P;?=J :A;.DD;D ?;/TH?7DJ;* AEC8?D?;HJ :?;/EHJ;?B; 8;?
7I1?IL7H?7DJ; * 7K< 71 ?;=;JH7=L;HC\=,D ?C sH 71?IL7H?7DJ;D ?C 1?7D8B?9A 7K< :?; -H7=<X>7?=
,9>D?J3J &?J ;D KDJ;H :;H 7>H87>D 7D=; A;?J11J;?=;HKD= KD: BXIlIJ KDJ;H ,P;D7H?E ;?DP?=7?D
EH:D;J;D .DJ;HP]=;D ?1J :?; ,J;?<?=A;?J ;H 7>H :;H 7>H87>DFB7JJ; PM?19>,D :;;D ,J;=,D ;?D;

1.<@6;:79;1R288 $



5D AH?J?19>;D ,JHKAJKHFKDAJ;D
,P.D7H?E

*KHAH <]

>3 2C25>A:469 &05:6@@ >3 2C25>A:4 69 &05:6@ @
1288 voATET 0909 11288 624A:4 96@ H:477>.3@ |$A2>7>.3@ +
% +A + ,0909- ,090 90-
&E:;BB8H]9A;
&E:;BB8H]9A;
,P:D7H?E
E>D; :7FJ?ED
N7 )
PIDTHPE E2D; 7D,
[TH?7DJ; *
[TH?7DJ; * [TH?7DJ; *
[TH?7DJ; *
[TH?7DJ; * [TH?7DJ; *
[TH?7DJ; *
[TH?7DJ; *
" 3KI7CC;D<7IIKD= :;H ;C;lIKD=I;H=;8D?Il; ?2C
,JHKAJKHFKDAJ c ,P;D7H?E
[TH?7DJ; *
U8;HI9>H;?JKD= :;;H 7?;=;JH7=<X>?=A;?J ;HA;DD;D
R C7N?C7B; +;B7J?ED 1?;H JH7=;D :?; I9>HX=;D
T HK9AIJH;8;D D?9>J PKH ;MX>HB;?1JKD= :;| -H7=
L;HC\=;DI 8;?2 ?; M;D?=H ;<<?P?;DJ; /;HIIXH
[TH?7DJ; * AKD=IM?HAKD= :;H ?D ?>H;D 8C;lIKD=;D =;=;
18;H /[7TH?7DJ; * PK=KDIJ;D ;?D;l =;H?D=;H;D ?
' 3KI7CC;D<7IIKD= :H ;C;lIKD=I;H=;8D?Il; ?D =D=M?9>Jl H;:KP?;HJ;D .DJ;HP]=; LH8B;?8] H
=D AH?J?19>;D ,JHKAJKHFKDAJ;D ?;=KD= C?J %XDM7HJKD=I=;CX" JH?JJ :7>;H KDJ;H DI7JP LED ,P;
AH7<J ¢ ,P.DTH?E D7H?E ?DI8;IED:;H; ?D :;H 7>H87>DFB7JJ; PM?
~3 2C25A4 69 20560 @ 19>:D :;D ,J;=;D ;?D; M;?J;H; /;HI9>B;9>J;HKD=
1288 + $A257>3@ 090 90. sl ?2;=;JH7=L;HC\=;DI 7K<
% 0?; 19>ED <]H /7H?7DJ; * CKIl 7K9> <]H [7H?7DJ;
* <1J=;13;BBJ M;H:;;D :7I1I :?; DEH:DKD= LED
&E:;BB8H]9A; .DJ;HP]=;,D 7BB;?D; DKH ;?D;D I;>H =;H?D=;D <<;AJ
7K< :?; [[HIIXHAKD= ;;H *K;HAH7<JIH7=<X>?=A;?J ::H
,P:D7H?E 7>H87>D >7J .DJ;H :;C ;H>\>J;D %71ID?L;7K :;l
E>D; :7FJ?ED ,P;:D7H?ElI JH?JJ ?C DI9>D?JJ ;;H 7>H87>DFB7JJ;
PM?19>;D :;D ,J;=,D ;?D; +;B7J?ED LED 7TK<
[TH?7DJ; * 3KH +;B7J?L?;HKD= :?;I;)1 7K< :;D ;HIJ;D B?9A I;>H
>E>;D O;HJ;l 1?D: PM;? IF;AJ; PK 8;:;DA;D
[TH?7DJ; * 3KC ;?D;D ?1J ;| :?; >7TH7AJ;H?IJ?A ;| ?2C ™
79>8;H?9>] KD: KHE9E:; C?J
e L;H7DA;HJ;D &E:;BBI PKH *K;HAH7<J
[TH?7DJ; * 8;C;lIKD= :7Il ;;C ;B7IJKD=ID?L;7K ;?D :?H;A
J;H ?D<BKIl 7K< :;D HK9AIJH;8;DM?DA;B PK=;M?;
[7H?7D3; * ;D M?H: KD: :?; ;H<EH:;HB?9>; ,9>K88;M;>HKD=
IEC?J ]8;HFHEFEHJ?ED7B PKC ;B7IJKD=ID?L;7K 7D
13;7=J 3KC 7D:;H;D ;H=;8;D :?; ;H;9>DKD=;D <]H
[TH?7DJ; :?: ;H=B;?9>1871?I ;?D;D I;>H =;H?D=;D O;HJ IE
711 8;? ;?D;C +;7B87KM;HA ?DI8;IED:;H; 8;P]=
[TH?7DJ: * B?9> ::H *K;HAH7<J8;M;>HKD= 7C 7>H87>D7D
19>D?JJ C?J ;?D;H 7Kl AEDIJHKAJ?L;D H]D:;D :;KJ
B?9> ;H>\>J:D :M;>HKD=IC;D=; PK H;9>D;D ?1J
\ 3KI7CC;D<7IIKD= :;H :C:lIKD=I;H=:8D?Il; ?D

JH /7TH?7DJ; * 8B;?8J 7819>B?;";D: <;IJPKIJ;BB;D
711:?2;?2C ,9>D?JJ D79> ;;H /;H=B;?9>187I?I LEH



>7D:;D; ?;=,8;M;>HKD=IEME>B KDJ;H DI7JP :;l 87H;H 3KI7CC;D>7D= PM?19>;D /;HIJXHAKD=I
,P;D7H?El 7Bl 7K9> :;I ,P;D7H?EI 7KIH;?9>;D: M?HAKD= KD: $EDIJHKAJ?EDI>\>; IEM?; %XD=I78
?13 KC :?; ;7DIFHK9>KD= 7KI :;H E8;H;D K<B7 1J7D: :;H .DJ;HP]=; PK ;HA;DD;D

=HAH7<J ;;H 19>HX=;D HK9AIJH;8;D 7K<PKD;>C;D
8,DIE M?; <]H :?; 7I?IL7TH?7DJ;* M?H: ?C ,9>D?JJ —
7BB;H:?D=l ;?D; ,9>K88;M;>HKD= ;H<EH:;HB?9>

;C -H7=<X>?=A;?JI:;<?P?J 8;P]=B?9> ;?D;H *K;H
AH7<J8;7DIFHK9>KD= ?C ,9>D?JJ + KDJ;H ,P;
D7H?E ?1J :KH9> A;?D; :;H 8;?:;D ;HBXKJ;HJ;D
79> ;H H;9>D;H?19>;D D7BOI; :;;H 8?1 >?;H 8§; 7KI13;?D; ;H :7FJ?EDIL7H?7DJ;D ;DJI9>;?:;D:
JH79>J;3;,D [7TH?7DJ;D * 8?1 * KDJ;H DI7JP :;H PK 8;=,=D;D
7TRI?EDIIP;D7H?;D KD: 2?13 ;?D; ;HIJ; 3KI7C
C;D<7IIKD=:;H HA;DDJD?Il; C\=B?9> 1.<@6;:79;1288 $

?: DEH:DKD= LED I9>HX=:D =:=:D ::D $H7= ?: :H .DJ;HIK9>KD= ;?D;H C\=B?9>;D /;H=H\";

7HC LEH=IF7DDJ;D HKO9AIJH:8:D P;?=J ;?D;HKD: 51 %XD=I781J7D:;1 :;H /;HlJXHAKDZ|C7\

>E>; <<?P?;DP ?D ;PK= 7K< :?; DJB7IJKD= ;1 D7>C;D :2:D;Dr; /7TH?7DJ; * MKH:; 8 MKIl IE
$H7=7HCI KD: ::H E8:H:D +7>C:D:9A: :I AEDP?F?;HJ :71l 18;H :?; ;JH79>JKD= 7BB;H AH?J?
IE>BA7IJ,DGK;HIO>D?JJl KH9> :?; :?H;AJ; 0;7 192iH JHKAJKHFKDAJ, MiD?=1J,DI ;?D; =B;29> =KJ;

*

:7FJ?EDIIP;D7H?;D 7K< :;C $H7=7HC PK ;D ~ 0% 179> 2C 3K= tH H9>DKD=D P?=J;
IESBA7IIDIJ=D M?H: 2 7= KD: *k:4  =DI=J; ;?D; H>>KD= :;H HK9AIJH;8;DLEHIF7D

AH7<J8;7DIFHK9>KD= ;| $H7=7HCI KD: ; E8; ~ PKD=KC  :ZiLH D<EH:HKD= 17>, -/8,8B;

KD: ;DJI9>;?:;D: H;KP?2;HJ KD: :71 H7=L;H ~ /DECCD 8JHX=J 87 PD7H?E 17 C7TN?CYB,
C\=_D 1 *K:HIOIJ:Cl :7C?2J :H>\>J <?BM:? H;B7J?L; U8;HI9>H;?JKD= IEME>B :;H ?;=, 7Bl 7K9>
I; 213 :2:1; HIIXHAKD=IM?HAKD= :78;2 7KIH;? ~H "KHAHT<JIH7=<X>?=A;2)  ==DJ8;H :H [H
65D KC 2 &oHE:BIIKD= 7Kl D TF =B;?9>1871?1 ;D BXD=IL;HB7K<;D:;D .DJ;HP]=;D

J?EDIIP;D7H?;D LEBBIIXD:?= PK AECF;D|?;|—@§C?§_ 8,2 ”HWDJC; 70 EPEB; KIRD=
H /2;BP7>B 7D FEI?2J?L;D IFAJD 13;>0 2, o 8D sH FBTDCX =D %XD=ILHI?BKD= H

! 0 . . = —- 217 2. 9.
'EIJM:D:?=A:?J :?D: ,9>K88:M:>HKD= 7C ES8: %713;D 7K< :;,C $H7=7THC =;MX>HB;?IJ;D 1?; :?;

D KeBI~HEKDAD “H 195HX=:D HKoALH:8:F\B?9% ?DB2JKD= :H LH=H\HJ,D /EHIF7DD
LEHIoD PK CJIlD ——Dlgt! KHg> -2D! AH7<J 7KI =D 195HX=:D HK9AIJH:8:D E>D: :7lI
JH=H\"HKD= :H E8:H:D $EF<FB7JJ: BXIIJ 129> 07 :7s LEH>7D:D; 2,=8M;>HKD=?C ,9>D?JJ
P cA) @AES CIDICA D 2C ,P:D7H?E ]8:HI9>H?J3:D MJH:; BIFEI2J?L:H "

" ' ' n 8;D;<<;AJ 11 18;H :?; L;H=H\";HJ; HK9AIJH;8;D
2. DEH:DKD= LED GKHL:HB7K<:D::D .D0J:Hp] LEHIF7DDKD= ;2D=;JH7=D;D $H7=7HCCEC;DJ;l 21J

C7D :D 7DJ;?B?=,D ?=D=;M?9>JI;?DJH7= §;%; " M?JH=>D: +:KAJ?ED “H 2= KD:
HK9AIJH;8;D  JEC LED :;KJB?9> =;H?D=; 9>D?JJ;D KD: <JPKIJBB;D
HH <<AJ?L20XJ JH -2, [THIIXHAKD= 5H 2% vc 12pgB?9A 7K< P;DTH?E  ;;H LEHD;>CB?9>D H
KD: *KHAH7<JJH7=<X>?=A;?J ?D =D DI9>D?LIIXp= :;H 9713;D 7K< :;C $H7=7HC 1?D: C?J :;D
sH EEHD +7>CD9A; ,9>D?JJ; % +KD: ;797D y;D * KD: * PM;? :7FJ?EDICE:;BB; ;DJ

?D: 17, DKH LED =H?D=H 0?HAKD= ¢ <IH “Fy29A:B) MEH:;D :?; ;?D; PK<H?;;;DIJ;BB;D:; HIIXH
[HIJXHAKD= :;H ?;=; KD: *K;HAH7<JJH7:<X>?:AKD: 21 -H7=L;HC\=;DI :I *K;:HIOIJ:CI :7H
A?J 5H 7>H87>DFB7JJ; PM?19>D =D ,J;=D 13:88:0 JH,P,D7H?E C?2J ;?D;H PKIXIPB?9>;D /:H
,9>D?JJ; KD:  @;:E9>7K9>C7D=BI BJHD7 —p\:HKD= :;H ;7DIFHK9>KD= PM?19>;D :;D ,J;
J2L;D KDL;HP?9>J87H HKD:IXJPB?9> A7DD :2;-B) | :48B:8:D D79> 8:2::D 7FI?EDICE::BB:D @
EH:DKD= LED .DJHP]=D 2C /H=B;?9> PK :D g9 .H7=R713:;<?P?J; ?D C;>H;H;D AH?J?19>,D ,JHKA
195HX=:D HK9AIJH;8;D 7BI ;?D; ?D:?H:AJ; H JKHFKDAJD
IIXHAKD=IM?HAKD= 8;P;?9>D;J M;H:;;D :?; ;DJ
19>:?2::D: LED :;C ,J;?<?=A;?JIPKM79>| ::H 1.<@6::79:1288 $
$H7=7THC E:H 7>H87>DFB7JJ; 78>XD=J %;:?=
B?9> ?D :;:D ,9>D?JJ;.D KD: ?1J:7>;H 7Kl :;C ;? D [TH?7DJ;D * 8?1 * M?H: ;?D; .DJ;HIF7D
/;H=B;29> ;;H [TH?7DJ;D * KD: * ;?D KDC?JJ;B  DKD= ;;H 7>H87>DFB7JJ; PM?I9>;D ;;D ,J;=;D 7D



=EH:D;J "C [;H=B;?9> :;H DKH KC :?;I; &7°D7> JKD= :;;H PKBXII?=;D ;JEDS8;7DIFHK9>KD= ?D 7BB;D
C; KDJ;HI9>?;:B?9>;D [7TH?7DJ;D * KD: * P;?=J H;B;L7DJ;D ,9>D?JJ;D ;?D; *K;HLEHIF7DDKD= LED
179> ;?D; /;H8;Il;HKD= :;I -H7=L;HC\=;DI KC &' CPK=HKD:; =;B;=J 7?;I;13;BBJ?D :;H)H7
?D ;;D C7°=;8;,D:;D ,9>D?JJ;D % + KD: N?I <]JH U8;H87KJ;D L;H=B;?9>87H;H H]9A;D87KM;H
KI=;DECC;D :?; *K;HAH7<JJH7=<X>?=A;?J ?CA,; ;?D;18B?9>; H\';DEH:DKD=IEM?; ;?D C?JJB;H;l
,9>D?JJ + L;H8B;?8J D79> [TH?7DJ; * ;?D; C7N? '?L;7K ?D ;PK= 7K< :?; LEH78 ;HBXKJ;HJ;D ;DJ=;
C7B; H;B7J?L; U8;HI9>H;?JKD= :;H ?;=; KD: *K;H =;D=;H?9>J;J;D 0?HAKD=;D :;H HKOADEHC7BAH7<J

AH7<JIH7=<X>?=A;?J LED 8PM :7H ?; ;C;lIKD=I;H=;8D?Il; P;?=;D <]JH 8;?:;
7FI?EDIIP;D7H?;D 71 GK7B?J7J?L =B;?9>; ?B: ?;
1.<@6;:79;1288 $ ?:= JH7=<X>?7=A;?] M?H: :KH9> :?; *K;HLEHIF7D
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=,=7D=;D; 0;?J;H;DIM?9ABKD= :;H 7C |[E>BA7IJ;D <?= ;?D; ]8;H ;NJ;HD; ,F7DD=B?;;;H D79>JHX=B?9>
7DB?;=,D:;D  79>M;HAIJHKAJKH 8;JH79>J;J KH9K<=;8H79>J; /[EHIF7DDKD= L;HM;D:;J
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"D -78;BB; 1?7D::?; ;HH;9>D;J;D ?;=13;7<?=A?  M?H: 2C '79>=7D= PKC /[EHIF7TDD;DP :KH9>:?;
J;D ;1 IE>BA71J;DGK;HI9>D?JJI ;;H &E:;BB8H]9A; "DI1J7BB7J?ED LED 3M?19>;DIJ]9A;D 18;H ;D ,J]J
IEM?; ;H /7TH?7DJ;D ;;H D?9>J LEH=;IF7DDJ;D 79> p-p >:H=:1J:BBJ ?B:
M;HAIJHKAJKH =;=;D]8;H=;1J;BBJ | M?H: :;KJB?9>
71007 ,J;2<?=A:?J ;1 D?9>J LEH=;IF7DDJ;:D 79> 3KH K<8H?D=KD= :;H /EHIF7DDKD= I?D: ;?D; PMXD

M:HAI KDJ:H ::D =:=:8:D:D =;EC;JH?19>:D +7D: =KD=I<H;?; %7=;HKD= ;;H =;I7CJ;D 79>M;HA8?D
8::?D=KD=:D D?9>J 7KIH;?9>J KC :?D:D M:I:DJB?2;H ?D %XD=IH?9>JKD=IEM?; ;?D; L;HJ?A7B D79> E8;D
9>,D ;?JH7= ?DI8;IED:;H; PKH /;H8;II;HKD= :;I L;HI9>?:8B?9>; %7=HKD= :;H .DJ;H=KHJ; 18;H :?;

?2:=:JH7=L;HC\=DI PK B:?1J;D K<=HKD: :?:I:H AECFB;JJ; ;B:BXD=; PM?D=;D:; /EH7KII;JPKD=
HA:DDJD?I MKH:; :7I D?9>JLEH=;IF7DDJ; 79> "C ;=DI7JP PK :;H [TH?7DJ; % ?1J ;?D; ;?=;D;
M:HA ?2C +7>C:D :;H D79><EB=;D:;D H;9>D;H?19>;D K<B7=;HAEDIJHKAJ?ED 7D :;D D:;D :;H 79>M;HA
:M;HJKD= :?H;AJ ?2C 3KI7CC;DM?HA;D C?J ;?D;H H8?D:;H M;D?=IJ;DI <]H :;D 7KPKIJ7D: ;H<EH:H
=XDPKD=ILEHIF7DDKD= 7Bl :7FJ?EDICE::BB % 8:B?9> "::7B:HM;?I; ?1J ;?D; F;HC7D;DJ; %7=;HKD=
>7D:;BJ ;? :?;I;H $EC8?D7J?ED 7KI PM;? <]H 1?9>:;H 79>M;HA8?D:;H 7K< ;?=:DIJXD:?=;D %7=;HD
PKDX9>1J I;F7H7J;D /;HIJXHAKD=IC7'D7>C;D ?IJ KD: ;DJIFH;9>;D: L;H8H;?J;HJ;D ,J]JJP;DA\F<;D
:?, H=XDPKD=ILEHIF7DDKD= LEH :H "DIJ7BB7IDE®> ?B: 7DPKIJH;8;D ]H :?; H;9>D;H?I9>;

=l 79>M;HAI 7TK<PK8H?D=;D .DJ;HIKO>KD= :;I :7FJ?EDICE:;BBlI % MKH:;
78;BB; 21J PK;DID;>C;D 71l 7TK9> :2; /7Ho7D  +7D: IEB9> %7=HKD= LEHTKIZIIPJ
D% 9% ?B:  KD:9% :HD?9>) LEH=; ;H 7D=;1JH;8J; AEC8?D?;HJ; %71J78JH7= 7KI .H

71975 Z=NP<?=API LH<=D KD: 179> AZDi LH M7h: 8;2 .CI,JPKD= 1| &E:;BBI % 7BB;?D :KH9>
IR, D HK9AAEDJ7AJ 7C (8;H=KHJ ::H 79>M:HA8?D
DJB7IJKD=IM?HAKD= <]H :7| .HIFHKD=I87KM;HA :?TH 1?9>;H=;13;BBJ )KDAJK;BB AH7<JI9>B]II?=; /;H
13;BBJ 71 KDJ;H :;H .CI;.JPKD= LED /7H?7DJ;D%  8?D:KD=;D ;;H 79>M;HAI8?D:;H PKC .HIFHKD=I

KD: % L:HH?D=:HJ; ?=:D=:M?9>J ::H :7FJ?EDI 87KM;HA ?D :;H /;HJ?A7B;D KD: *K;HH?9>JKD= M?;
C7°D7>C; <XBBJ =;=;D]8;H :?;I;H HA;DDJD?I PK 8;? :7FJ?EDICE:;;BB % 1?D: 8;? % D?9>J ;H<EH:H
H]9A B?9>
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IF7DDJ;D 79>M;HAI ?D *K;HH?9>JKD=;?D>;H ]H:;D .DJ;H=KHJ ;;H 79>

M;HA8?D:;H ?1J :?;l; 7K< :;:D 'E>BA71J;D :;H &E

;;BB8H]9A; =;H?9>J;J KD: IEC?J KDAH?J?19> |H :;D

(8;H=KHJ ?1J I?; D79> 7K";D =;H?9>J;J IE:7Il ;?D;
>EH?PEDJ7B; K<B7=;HKD= ?D *K;HH?9>JKD= ;H<EH:H
B?9> M?H:

(8 <]H :;D .DJ;H=KHJ ;?D; >EH?PEDJ7B; ;|J>7BJKD=
=;=:D KIAD?9A;D ;H<EH:;HB?9> M?H: >XD=J LED :;H
,9>B7DA>;?J ;I 79>M;HAI IEM?; :;H "?=KD=:;H
?D:;H;8;D; 8;P?;>KD=IM;?I; :;I 'E>BA7I1J;D

1J;=;1 78 "D :;D ;H;9>DKD=;D MKH:; @; ;?D; ?D

D H?JJ;BIFKDAJ;D ;?D;H ;B:BXD=; LEH=;I;>;D

Bl H=;8D?I ;;H :KH9>=;<]>HJ;D /7TH?7DJ;DKDJ;HIK

9>KD=;D ?1J <]H :?; &E:;BB8H]9A; ;?D; =H\"JC\=

B?9>; /;HIJXHAKD=IM?HAKD= ?C /;H>XBJD?I PKC &7J;
H?7B7K<M7D: KDJ;H ;?D;H ?DIJ7BB?;HJ;D /EHIF7DDAH7<J
LED & @; 79>M;HA8?D:;H PK ;HH;?9>:D ]H :?;
:J7?BB?;HKD= ;;H 79>M;HAIJHKAJKH I?D: :?; ?D ?B:
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"C 1?D8B?9A 7K< :?; [HIIXHAKD=IM?HAKD= :KH9> :?;
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D7B;D<EHC ?D ::H %7=; ;?D; =KJ; DJB7IJKD=IM?H
681 7FJ?EDIL7TH?7DI; %  :N:CFB7H?I9>; 7BJ:HD7J7L; AKD= 7K< 71 .HIFHKD=I87KM;HA 7KIPK]8;D KD:

.CI;JJPKD=C?J ,F7DD=B?;;;HDW %?JP;D 179> 7C ?H;AJ;D %71J78JH7= D79>JHX=B?9> 7K<=;
8H79>J:H KI87K KD: /;HA;>HIB71J;D PK 8;J;?B?=:D
?; [EHIF7TDDKD= :;| .DJ;H=KHJ;| A7DD :78;? ?: 3K=:?7=ED7B;D<EHC B?;<;HJ ;?D; =;H?D=;H; /;H

‘KH9> |;9>| AB;?D;H; ,F7TDD=B?;:;;H E>D; /;H8KD: [IIXHAKD=IM?HAKD=

P &EDEB?JPDIFTDD=BYH C20  620PID tl o o
OFI ,.,) " £ COM%?20P; ) oy JHITN TR BB % MKH:; C?J /7H?7DJ;

2D: = 7Bl =:D:?=J: ‘HA8?
&+&  E5H78HPM?=HE; ,F7DD=B7;:H LIXHAKD= =1 %XD=1 KD: *<K'HIOIJ'CI KDJHIKO>D
P F7DD=BZIH wl OFl ,.) H7>J 28 M 2 FHIJXHAKD=IM?HAKD= :1
1) com A' F7DD=B?:: 2D /:H8?D 5 25 =IM: =5

— . ’) -’)- . . ’)
KD 23 S IDAH TDAH OF 1 %XD=II01J:Cl 213 :2:1: EHC 78:H D?9>J LED /EH

.9 . ') . = N . . . .
H;7B?1?;HJ M;H:;D :H /EHJ;?B :;H BJ;HD7J7?L; C‘]7JB 77 C?J LIH=H\ HJ,C 81J7D: LED (8H KD:

. = .7. .') '): .') e . .
:951 AB:?D:H:D F7DD=B?::HD P:?=J 129> 2C 3K DIH=KHJ :?7; ,J:?<?=A;?J ;I 79>M:HAI GK7:H7
I7CC-DM?HAD C2J “H 2D “H +=B :B")9>P"?J’7g?|9> MX9>1J ME>?D=;=;D :71 /EHIF7TDDCEC;DJ
! ] R » . " 'B;:?=B?9> B?D;7H PKD?CCJ !?DPK JH?JJ :;H 8;H;?JI <]H
:H<EH:;HB?9>:D /;HIJXHAKD= :;| *K;HIOIJ;C| L=B
2, [TH?7DJ; % <;13=;1J;BBJ; ?D<BKII ;;H H;B7J?L
$7F?J;B ?; KI<]>HKD=I<EHC C?J I;9>] AB;?
=;H?D=;D ?;=;1J;?<?=A;?2J ;| $H7=7HCI ME:KH9>
D;H;D ,F7DD=B?;:;;HD M?H: 7Bl HKD:B7=; <]H :?;.,)_ —no— . . ) R
FHIIXHAKD=IC7'D7>C: D79> &E-BB % 8JH79> " ° =:D;?=J 7KI=<]>HJ; 79>M;HAIJHKAJKH ?D ?>H;H
J’.‘] 78'BB: ' v ’ [HIJXHAKD=IM?HAKD= 7K< :71 %XD=IIOl1J;C 7D
’ e <<;AJ?L?JIXJ L;HB?;HJ
?; 8?1 >?;H =;=,8;D;D 7HIJ;BBKD=;D 8;P?;>,D
179> 7K< :?; 7Bl 71?IL7TH?7DJ; 8;P;?9>D;J; KI<]>
HKD= :;I 79>M;HAI 7Bl HK9A:?7=ED7B;D<EHC /7
H?7DJ; % 7D;8;D MKH:; C?J ;;H [TH?7DJ; % _?; BJ;HD7J?LAEDP;FJ; 3K=:?7=ED7B;D<EHC %
7K9>;?D; 79>M;HA7KI<]>HKD=C?J 3K=:?7=ED7B;D KD: =;D;?=J; 79>M;HA % I?D: =;=;D]8;H
<EHC KDJ;HIK9>J ?B: H HKD:<EHC % M;D?=;H ;<<;AJ?L

&?J ;D KDJ;HDECC;D;D /7TH?7DJ;DIJK:?;D A7DD PK
17CC;D<7II;:D: <;1J=:13;BBJ M;H::D
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681 ‘7TFJ?EDIL7H?7DJ; %  LEH=;IF7DDJ;l =;D;?=J;l

79>M;HA [TH?7DJ; %

o . o B o ;D AH?J?19>;D ,JHKAJKHFKDAJ,D 3 '79>M;?I ::H
DKH :?; 7Bl :7FJ?EDICE:;;BB % 8;P;?9>D; AECFHAIZED KD: =HDPKDS oH 3JEDHKOA

J; [TH?7DJ; % 8;H]9AI?9>J7=] IF7DDKD= QPKBQ 'CCm c ,P;D7H?E

3KH 8;1I;H;D /;H=B;?9>87HA;?J PK &E:;BB % M?H.
7K9> :?; 7Bl :7TFJ?EDICE:BB % 8;P;?9>D;J; |EM? =D ?BiHD 821 :7H=IJBBJ 2, H
TH?7DI %  8-KHI-7B] =;8D?1:7HIJ;BBKD= ?1J =;=B?;;HJ 2D

_7T9>M;?1; o H S AECFH;II?ED KD: ;;H C7N?
1.<@6;:79;1288 C7B:D :JED:HK9AIF7DDKD= -78:BB: KD: -7

"C :7FJ?EDICE::BB % M?H: :7I 3KI7CC:DM?HAD  ©&BB:

5H :TFJ?EDICE:BB; % KD: % KDJHIK9>) 1=2BJ 5 ‘<EH:HB?9>:D M:>HKD=IGK:HI9>D?13: <[
?DI8;IED:;H; :;;,C :7FJ?EDICE:;BB % 7Bl +;<; 20 "795M:2l: 2C 3- KD: 3 -78:BB:
=B:?29>87HA:?J :?; $ED<?=KH7J?ED ::H :?DP:BD:D 7K

1J;?D; /EHIF7DD=H7: ;EC;JH?; :H 79>M;HA _ ;ClIKD=19>D?3J=H\";D ?D ;;H C7°=;8;D:;D
IJHKAJKH ;J9 :;D :7FJ?EDICE:;BB;D % KD: % %71J<7BBAEC8?D7J?ED -78;BB; KD: -78;BB;
?B:H

AKD= :;H :7FJ?EDICE:;BB; M?H: PK :;H:D ;:M;H
?; H=;8D?ll; ;H :KH9>=;<]>HJ;D ;H;9>DKD=;D JKD= ?C KDJ;H;D -?B :;H -78;BB;D KD: D79>
;1 %XD=1101J;CI 1?D: ?D :;D -78;BB;D 87?I 5C DJ;?B ;;H ;C;lIKD=119>D?JJ=H\";D 7KI
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19>7?:::D KD: ?D ;D ?B:;HD <[H:71 ?;
=;,CEC;DJ KDJ;H :;H %71J<7BBAEC8?D7J?ED jC7N
8;P?;>KD=IM;?I; |C?D &Of ;8;D<7BBI =H7<?I9> :7H
=;13;BBJ "D ;D ?B:;HD M?H: ;;H DJ;?B :;H

IIXD:?=;D %713;D M;?J;H 7K<=;19>B]II;BJ KD: KC
?:%7137DJ;?B; 8;H;?D?=J :?; 8;? 7BB;D /TH?7DJ;D K
,P;:D7H?;D ?D =B;?9>;H H\';DEH:DKD= 7K<JH;J;D

?=;D=;M?9>J :;| |IE>BA71J;DGK;HI9>D?JJI /EH
IF7DDKD= :;;H &E:;BB8H]9A,; ;J9
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?: H=;8D?Il; PKC '79>M;?I :;H ;AECFH;II?ED

KD: C7N?C7B;D ;JEDS;7DIFHK9>KD= P;?=;D :7Il
?; @;M;?B?=;D H;DPM;HJ; <]H 7BB; KDJ;HIK9>J;D
H?7DJ;D KD: KDJ;H ;JH79>JKD=8;?:;H :7FJ?EDIIP;

D7H?;D ;?D=;>7BJ;D I?D: "C .DJ;HI9>?;: PK :;D ;
H;9>DKD=IBXK<;D E>D; :7FJ?ED ?1J ?D :;H H;9>D;

19>;D .DJ;HIK9>KD= :;H /7H?7DJ;D % 87| % 7K9>
:?; 3KI7JP8;B7IJKD= 7Kl :;C ?=,D=;M?9>J :;H
[ HIIXHAKD=IC7"D7>C; ;1 *K;HIOIJ;ClI 8;H]9A
1?79>J?=J ?D>;?JB?9><]H 7BB; ;H;9>DKD=IBXK<; N
2:1; C?J  JEC 9>7TH7AJ;H?1J?19> ;NABKI?L; 5?B

179>:H>;?JI8;?M;HJ 7D=;I;JPJ

>3,>12>86052 2C25>A:4

?. ?D -78;BB; KD: :7H=;1J;BBJ;D ;C;l
IKD=I;H=;8D?Il; B7II;D <]H :?; [TH?7DJ; % ;?D;

[;H8;1I;HKD= :;H -H7=<X>?=A;?J ?C ,9>D?JJ ;B:
C?JJ; ;HA,DD;D ;? ,P;D7TH?E ]8;HIH?<<J :?; /;H

IIXHAKD=IM?HAKD= :;H H=XDPKD=ILEHIF7DDKDA
179> 7KI :;H 3KI7JP8;B71JKD= ;H=;8;D:; D<EH:;

HKD= +;B7J?ED PKH /;H=B;?9>I871?I H ,P;
D7H?E ?1J :?; H=XDPKD=ILEHIF7DDKD= LED ;JI
&' D?9>J 7KIH;?9>;D: +;B7J?ED "C ;H;?9>

5H JJIP; ,9>D?J3J; KD:  ;H=;8;D 179> A;?D;
[(HXD:;HKD=;D :;H ;H<EH:;HB?9>,D %XD=I KD
,9>K88;M;>HKD= 8;? [7TH?7DJ; %

JH /TH?7DJ; % P;?=J 179> ;7D I;>H X>DB?9>;| ?B:

?; LHIIXHAKD=IM?HAKD= :;H PKIXJPB?9> PKH H-
PKD=ILEHIF7TDDKD= 7D=;EH:D;J;D 79>M;HAIJHK/
JKH D?9>J LEH=;IF7DDJ BXIIJ 179> :?H;AJ 7KI

[H=B;?9> :;H H=;8D?Il; :;H [7TH?7DJ;D % KD: %
78B;?J;D "C ,9>D?JJ ;B:C?JJ; ?1J :?; DEH:DKD=
51 79>M;HAI E>D; ?D<BKIlI C7N?C7B; +;B7J?ED
PKH /;H=B;?9>1871?I 8PM "C ,9>D?JJ
?13;?D; =;=;D]8;H [TH?7DJ; % =;H?D=<]=7= L;H8;l

I;HJ; -H7=<X>?=A;?J 8;P]=B?9> ?;=KD= FBKI -EHI?ED?J =;=;D]8;H *K;HAH7<J FBKI EHI?ED =;=;D]8;H
<;IJPKIJ;BB;D "C ,9>D?JJ JH?JJ IE=7H ;?D; =;H?D5H]/7H?7DJ; % 7K< BB; :H;? ;lJI13;BBKD=;D =;BJ;D
=B;?9>;HC7";D <]H ,P;D7TH?E M?; ,P;,DTH?E
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&?J [TH?7DJ; % M?H: ;?D; [;H8;II;HKD= :;H -H7= &05:6@@4>IK2:

<X>?=A;?J ?D 7BB;D :H;? ,9>D?JJ;D ;HP?;BJ "D :D

9>D?J3,D KD: 213 :2; ;HIIXHAKD=IM?HAKD= ;1 \;CFB7H?I9> 17D: 2D 5D ?B:HD X
[TH?7D3; % IEMESB <JH P:DTHE  8PM 3KIJ7D:IB?D?;D 5| 2;=,CEC;DJ;l 7KI D %713

7B1 7K9> P:DTH?E  8PM  7KIH:20>D:  7DJi?BiD 137J219> §1J2CCJl ):?H KD: 173219>

=:=:D]8:H :;D D<EH:HKD=:D 8:P?;>KD=IM:;?!: KD8;1J?CCJ;l /EHIF7TDDCEC;DJ )?D: @;M;?BI

=KD= FBKI EHI?ED ?D :B:C?JJ; ,9>D?JJ ;H=?BFHIF7DDKD= D79> &E:BB % IEM?; 71 2=

PKH KDL;HIJXHAJ;D &E::BB8H]9A; ?; H:IKBJ?;H:D%HI9AI?9>J7=JD KI87KB7IJ = P :7H=;

-H7=<X>?=A;?J :DJIFH?9>J 8;? ,P;D7TH?E 7DDX>;4PBJ

H/;H=B;?9>1871?| +;B7J?ED 8;? ,P;D7TH?E

8;JH79>JKD= B;?1J;J :7| LEH=IF7DDJ; 79>M;HAP:D:D ;CiIKD=119>D?JJ=H\",D D79> -78;BB;

:7C?J ;?D; LHIIXHAKD=IM?HAKD= =:=:D]8;H 788:KD: P:?=J 711 :?; PKLEH <;lJ=1J;BBJ; /HIJXH

‘H:? :?DM?HA:D::D ,9>D7JJ:H\‘,D7HJ,D '),:KD:AKD:”\A')HAKD: H /7H77DJ, % ?C ;B:GK;HI9>D?JJ

*K;HAH7<J KD: -EHI?ED ,9>D?JJ 7BB;?D S;H PKIXJPB?9> 7K<=;8H79>J;D
HK9ADEHC7BAH7<J 7Kl :;H H=XDPKD=ILEHIF7DDKD=

?; KDJ;HI9>7?;:B?9>; <<;AJ?L?JXJ ;;H :7FJ?EDICEPKPKI9>H;?8;D ?1J [H :;D ;M;>HKD=IGK;HI9>D?JJ

BB; % KD: % ?D :;D ,9>D?JJ;D KD: C79>J ?1J :?; %71I<7BBAEC8?D7J?ED jC7N &Of C7°=;8;D:

+KJIB?9> 71l :?; $EC8?D7J?ED 8;?:;H /[7fTH?7DJ;D:?; :KH9> :?; 7D=;EH:D;J; H=XDPKD=ILEH

?D :;;C &E:;;BB % :71 (FJ?CKC :7HIJ;BBJ 78;? IF7DDKD= D79> [/H?7DJ; % A;?D; +;:KAJ?ED =;

?1J :?; H=XDPKD=ILEHIF7DDKD= ?D :;H %7=; :7I=,D]8;H :;H ;H;9>DKD= E>D; :7FJ?ED ;H<X>HJ

L;H8B;?8;D:; -H7=<X>?=A;?J1:;<?P?J :;H [TH?7DJH HKD: >?;H<]H ?1J :7II :?; ;DJIB713;D:; 0?HAKD=

% ?C ,9>D?JJ KD: KDJ;H DI7JP LED ,P;.D7H?E :;1 13J7J?19> 8;l1J?CCJ;D /EHIF7TDDCEC;DJ;l

PK AECF;DI?;H;D "D ::D ,9>D?JJ;.D KD: ):?H &'C :KH9> ::D 1J7J?19> KD8;1J?CCJ;D

M?H: :?; 8;H;?J1 7KIH;?9>;D:; /HIJXHAKD=I DJ;?B )?D: &'C KD::7I;8;D<7BBI 8;B71J;D

M?HAKD= :;| LEH=;IF7DDJ;D 79>M;HAI :KH9> :?; :; ?;=;,CEC;DJ 7Kl :;H /;HIJXHAKD= :;| *K;H

H=XDPKD=ILEHIF7DDKD= PKC -?B DE9> L;H8:;I0I1J;Cl :7FJ?ED * &'C LEBBIJXD:?= 7K<=;

I;HJ >E8;D M?H: 7?B:

681 3KIJ7D:1B?D?; ;1 ?;=;CEC;DJ;| &0 ?D<EB=; /[EHIF7DDKD= :;| .HIFHKD=I87KM;HAI 9>7H7AJ;H?1J?19> E>D; P;?J78>XD
=?=; ;JHBKIJ; ¢ 137J?19> 8;lJ?CCJ;H ):?H KD: 137J?19> KD8;1J?CCJ;BJ;?B )?D:



681 3KIJ7D:1B?D?; ;1 ?;=,CEC;DJ;| &0 ?D<EB=; KI=7D=I /EHIF7DDKD= FBKI H=XDPKD=ILEHIF7DDKD= D79> &E:;BB %
9>7H7AJ;H?13?19> E>D; P;?J78>XD=?=; ;HBKIJ; ¢ 137J?19> 8;lJ?CGRH KD: 137J?19> KD8;IJ?CCJ;H DJ;?B )?D:

681 3KIJ7D:1B?D?; ;1 ?;=; &2 KD: -EHI?EDICEC;DJ;l & ?D<EB=; :;H KI8  7KB71J D79> ,P;D7H?E :=,3 ;JEDB;?J
MXD:; KD: %XHCI9>KJIPM7D: 9>7H7AJ;H?1J?19>
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&E:;BB8H]9A; &E:;BB8H]9A,

,P;D7TH?E ,P;D7TH?E

E>D; :7FJ?ED E>D; :7FJ?ED

[TH?7DJ; % [TH?7DJ; %

[TH?7DJ; % [TH?7DJ; %

[TH?7DJ; % [TH?7DJ; %

[TH?7DJ; % [TH?7DJ; %

&05:6@@ &05:6@@

Ve21d ! @2 |' Ennd |' @28 ) F24d Ve2rd |! @28 |' Ennd |' @28 ) F2n4d

1:1288 1:1288

Ven=|' @27 |' e21= |! @2f ) Fo1= Ven= | @2 |' €21= |! @2f ) Fo1=

&E:;BB8H]9A, &E:;BB8H]9A,

,P;:D7TH?E ,P;D7TH?E

E>D; :7FJ?ED E>D; :7FJ?ED

[TH?7DJ; % [TH?7DJ; %

[TH?7DJ; % [TH?7DJ; %

[TH?7DJ; % [TH?7DJ; %

[TH?7DJ; % [TH?7DJ; %

/ SD:;HKD= :;H C7'=;8;D:;;D ;C;lIKD=119>D?JJ / SD:;HKD= :;H C7°=;8;D:;D ;C;lIKD=119>D?JJ=H\
=H\";D <]H :71 %XD=1101J;C ?D :;H @;M;?B?=;D %71J<7BE 5D <]H 71 %XD=1I01J;C ?D ;;H @;M;?B?=;D %71J<7BB
AEC8?D7J?ED C7N C?R,.& C7N &;.. C7N /p. AEC8?D7J?ED C7N C?1y.& C7N &;. C7N /p .
KD: :;H;D 3KI7CC;DI;JPKD= D79> DJ;?B 1IXD:?=;H KD: :;H;D 3KI7CC;DI;JPKD= D79> DJ;?B 1IXD:?=;H
= KD: L;HXD:;HB?9>H G ?DM?HAKD=;D c ,P;D7H?E = KD: L;HXD:;HB?9>H G ?DM?HAKD=;D c ,P;D7H?E

"C ,9>D?JJ JJJP; H;IKBJ?;HJ 7KI :?;I;D H;? D ?B: 3K:;;C A7DD :?; H=XDPKD=ILEHIF7D
J;?B;D ;?D; =;H?D=; +;:KAJ?ED :;H %;?J19>D?JJ=H\DKD= 7K< :;H 0?:;HIJ7D:l;?J; D79> " 79>8;

jC?D &Of &'C &'C &C H H?9>J D?9>J PKC 8JH7= :;H EH

D ?D -78;BB; KD: :7H=;13;BBJ;D ;H<EH:;HB? I[?EDI8;B71JKD= ?D DI7JP =;8H79>J M;H:;D IE:7II
9>:D ;M;>HKD=IGK;HI9>D?JJ ?1J :?; %7IJ<7BBAEC8MH9> [TH?7DJ; % ?C ,9>D?JJ A;?D; /;HIIXHAKD=I
D7J?ED JC7N &-f C7°'=8;D: K< :;;D O;HJ :;H M?HAKD= ;HP?;BJ M;H:;D A7DD

%;?J19>D?JJ=H\"; >7J :?; H=XDPKD=ILEHIF7DDKD=

7K<=HKD: ;I IOCC;JH?I9> =H7:B?D?=;D ,F7DD=B?;""D =B;?9>;H 0;?I; A7DD 7K9> :?; D;KJH7B; /;HIIJXH
L;HB7K<I A;?D;D ?D<BKIl -78;BB; KD: IEM?; AKD=IM?HAKD= :;H /7TH?7DJ; % 7K< :?; ?C ,9>D?JJ



D79>PKM;?I;D:; ,9>K8JH7=<X>?=A;?J ;HABXHJ MHHHKD=I87KM;HA KD: 79>M;HAIJHKAJKH PKH]9APK
5D JH ;D ;M;>HKD=IGK;HI9>D?JJ ?1J :?; %7I1J <]>H;D 1?;>; $7F?J;B ?: =H\'J; <<;AJ?L?JXJ
<7BBAEC8?D7J?ED jC7N /[Pf C7'=;8;D: K<=HKD>7J:7| D?9>J LEH=;IF7DDJ; 79>M;HA ?D ;?D;H /;H

H <;>B;D:;D .CB;DAM?HAKD= ?1J :?; H=XDPKD=I1JXHAKD= :;H -EHI?EDIJH7=<X>?=A;?J 7 ?; <J;
LEHIF7DDKD= D7>;PK E>D; ?D<BKIl 7K< :;D O;HIEFF;BKD= 7D :7| .HIFHKD=I87KM;HA M?; ;?D; ;N

;H CIIKD=119>D?JJ=H\"; ?B: KD:7K<:;H J;HD 7D=;EH:D;J; ;M;>HKD= C?J =;=;D]8;H :;H
0?:;HIJ7D:1;?J3; >7J :;;H HK9AIJH;8;DM?DA;B D79> -EHI?EDI;?DM?HAKD= LEHJ;?B>7<J;C ?DD;H;C !;8;B
H KI=7D=ILEHIF7DDKD= :;H &E:;BB8H]9A; I;? 7HC M?HAJ

D;D KDJ;H;D H;DPM;HJ D79> ™ 79>8;H?9>J
8:H:2J1 :HH:?9>J IE:7Il :?: PKIXJPB?9>: JH :?; DEH:DKD= ;?D;H ?C .DJ;H=KHJ LEH=;IF7DD

HK9ADEHC7BAH7<J :H H=XDPKD=ILEHIF7DDKD=/9>MHAIJHKAJKH D79> [7TH?7DJ; % M7H C?J -7

D?9>J C;>H PK ;?D;H HH?D=;HKD= :;H ;H<EH:;HB7&ER KD: 78;BB; 2D; [8;H 7BB; 79>M.?|
9>K88:M:>HKD= 8:2JHX=J 19>D?JJ; =B;?9>CX ?=;H; IEM?; ?C ;17CJ87?B: :;;KJ

B?9> =H\";H; /;HIJXHAKD=IM?HAKD= 7Bl <]H :?; /7
"D H ;17CJ8;JH79>JKD= ?1J ?D 7BB;D :H;? '79> H?7DJ;D % KD: % <;IJPKIJ;BB;D HKD: 1?D: :?;
M:;?119>D?JJ;D ;?D; I;>H 8;=H:DPJ; <<?P?;DP ::H H :KH9> :?; [EHIF7DDKD= :;I 79>M;HAI ?D :7I .H
=XDPKD=ILEHIF7DDKD= % <;IJPKIJ;BB;D ?;I ?1J 7THEHKD=I87KM;HA ;?D=;JH7=;D;D .CB;DAAHX<J;

=D :KH9> :?2; =EC;JH?19>:D +7D:8;:?D=KD=:D 5. KDC2J3:B87H: 07HAKD= =H CB-DAAHX<]: 7TK< :7-
LEH=;=;8;D;D ,F7DD=B?;:L;HB7K< PKH]9APK<]>H;D’ e P T e ’

:C; = 2JJ=H\":D ? ‘M:?B?=D" 2
5H <JH :KH9> ?2;=KD= 8;B7IJ;J; *K;HI9>D?JJ; DE9> C)g},fz gﬁ;,?bj__JDH;é?Hg @’M’éfj' HD .7,32&"
2D; =M?II; <<AJ?L2IXJ P;?=J 78;H PKH /;H|JXHAK§ED; M 0PHAKD | = ADDP295b]  ToeD 21
:KH9> *K;HAH7<J E:;H ?DI8;IED:;H; EHI?ED 8B71J; . ) ' T IR

?; &>H8;B71JKD= 7Kl :;C ?=,D=M?9>J ;;H
J;H *K;HI19>D?3J; ;?=;DJIB?9> KDM?HAI7C ?1J L ' ' . '
’ ' T 79>M;HAIJHKAJKH PK 13;BB;D [?DPK AECCJ M?;

KH9> :?; D7BOI; :;H 8;C;IIKD=IH;B;L7DJ;D PKLEH :?; &>H8;B7IJKD= 7KI :;C ?=;D=;M?9>J]
,9>D?JJ=H\";D BXIIJ 179> 7K9> :?; /:HIIXHAKD=IM?H;H *K;HIOIJ;CL;HIIXHAKD= "D :;C DJ;?B :;H IIXD
AKD= :;H /7TH?7DJ; % ?DJ;HFH;J?;H;D D>7D: :;l :?=D %713;D D79>-78;BB; KD: 1?D: 7BB; :H;?
DIJ?;=I ;I 1IXD:?=;D %71J7DJ;?Bl :;H ?;=CE %7IJAECFED;DJ;D 8;H]9AI?9>J?=]

C:DJ; ?D ;B: KD: ,JJPGK;HI9>D?JJ IEM?; :;H

' &?J H ?<<;H;DP :;H H=;8D?ll; <]H [7TH?7DJ; %
*K- ? ? == . ? Y
K;HAH7<J ?C ,9>D?JJ =;=;D]8;H /[TH?7DJ; % BXIIJ D: “H :H:95DKD= E>D: :7FJ?ED BXIIJ 179> :2:

L;?;A(QESP;?;?KE;’Q;% :Zg'.2'>ll?||§'7BB7?J7I\<JI§ED“I.’HH T¥FIKBI?:H:D:: £HIIXHAKD=IM?HAKD= 8:P]=B?9> :i|
IF,HKD;I8.7’KM'HAI D79>’I.'>9,> P,'?'>J, '7FJ'7ED;;/0 ' . IIXD:?=,D %71J7DJ;?BIl :;I LEH=;IF7TDDJ;D 79>
H &'>H8'B7IJ’KD: 13> ’JD 'DT]B?Ij'D" '0’>HAKD-:’ M;HAI GK7DJ?<?P?;H;D [H :?;'79>M;?119>D?JJ;
’;C ;)DD', sl 7DJ"?B”):'I'D- 0/'o'7IJ78JH'7:.',I ].8'H ?; KD: C79%) 7i; &c 4c Kb
'79>;\)I'HAIJ.I’-|KAJK’I-'| “'H'D79> wH;D "DIEJ?BB’?J’?.I.E’D & §;P1=679> :H ;2DM?HA,D:D 7.=,CEC:D

: . <H; ’ED 1KRD: :2DM?HA;D:;D *K:HAH7<J 7KI
JH;J;D:;D ;B71JKD=I7DJ;?B; =;=,D]8;H 78;? ?1J
?2; KI87KB71J D79> ,P.D7TH?E = ,P 1?;>; $;?D;D ?D<BKII >78;D :?; .CB;DAAHX<J; :;| LEH=;
7K9> ?B:  :?7;,;?DP?=; IIXD:?=; ?DM?HAKD= 7D IF7DDJ;D 79>M;HAIl 7K< :?; ;C;lIKD=IM;HJ;
H;D 8JH7= 1?9> 71 D?9>J LEH=;IF7DDJ; 79> :|-EHI?EDICEC;DJ;| ?B: ?; >?;H PK L;H
M;HA 8;J;?B?=J ,?; ?1J ?C /;H=B;?9> PKH ,KCC; :;HP;?9>D;D:; DJB7IJKD=IM?HAKD= :;| .HIFHKD=I
?DI=;17CJ 7K< 71 HIFHKD=I87KM;HA M?HA;D:;D 87KM;HAI 8;HK>J 7BB;?D 7K< :;C 7DJ;?B?=;D %71J78
[JXD:?=;D ?DM?HAKD=;D ;>;H =;H?D= ?D; =H\";H;JH7= :;H L;HXD:;HB?9>;D %71J;D :KH9> :?; 79>
DJB71JKD=IM?HAKD= 8;1?JPJ :71 D?9>J LEH=;IF7TDMJHAIJHKAJKH ?; 7Kl PM;? ?D:HD 8;1J;>,D:;
79>M;HA % ?C 1?D8B?9A 7K< :;D %71J7DJ;?B :;H L;H9>M;HAIJHKAJKH ?I1J D?9>J ?D :;H %7=; ;?D; ;DJ
XD:;HB?9>;D ?DM?HAKD=;D :?; D79> "DIJ7BB7J?EIB}9>;D:; -EHI?EDIIJ;?<?=A;?J PK =;D;H?;H;D

79>M;HAIJHKAJKH 7K<JH;J;D
3KI7CC;D<7II;D: M?HAJ 71 LEH=;IF7DDJ; 79>

3KI7CC;D<7II;D: M?HAJ :71 D?9>J LEH=;IF7DDJ; M;HA % =]DIJ?= 7K< 7BB; :H;? ;?DM?HA;D:;D ,9>D?JJ
79>M;HA =;H?D= ;DJB71J;D: 7K< 7BB; :H;? ;?DM?HAB\";D7HJ;D ?;=KD= *K;HAH7<J KD: EHI?ED ?;

=D ,9>D?JJ=H\";D7HJ;D ?;=KD= *K;HAH7<J KD: :;KJB?9> =H\";H; <<;AJ?L?JXJ ?C /;H=B;?9> PK :H
EHI?ED ?DI9>HXDAKD=;D ?D :;;H <<;AJ?L?JXJD®>JLEH=;IF7DDJ;D 79>M;HAIJHKAJKH H]>HJ 7KI
[HIIXHAKD=IM?HAKD= 1?D: 7K< :;D L;H=B;?9>IM;?t;D 18;H :?; [EHIF7DDKD= :;I 79>M;HAI ?D :7I

=HE;D ,J;?<?=A;?2JIKDJ;HI9>?;: PM?I9>;D .H .HIFHKD=I87KM;HA ;?D=;JH7=;D;D .CB;DAAHX<J;D



681 SD:;HKD= :;H ;C/IIKD=119>D?JJ=H\"; & .. KDJ;H 681 N;CFB7H?19>; 7HIJ;BBKD= :;H 3KI7CC;DI;JPKD=
3 H %713<7BBAEC8?D7J?ED jC7N &Of “H CIIKD=119>D?JJ=H\; & .. ?C,9>D?JJ KDJH
3 H %713<7BBAEC8?D7J?ED jC7N &Of

681 SD:;HKD= :;H ;C;IIKD=119>D?JJ=H\"; & .. KDJH 681 N;CFB7H?I9>; 7HIJ;BBKD= :;H 3KI7CC;DI;JPKD=
;3 H %713<7BBAEC8?D7J?ED jC?D &Of 5H GIIKD=119>D?JJ=H\"; & 5. ?C,9>D?JJ KDJ;H
s H %713<7BBAEC8?D7J?ED jC?D &Of



681 N;CFB7H?19>; 7HIJ;BBKD= :;H 3KI7CC;DI;JPKD=
sH S CIKD=19>D?JJ=H\; & ;.. ?C,9>D?JJ KDJH
3 H %713<7BBAEC8?D7J?ED jC?D &Jf

681 N;CFB7H?19>; 7HIJ;BBKD= :;H 3KI7CC;DI;JPKD=

5H CIIKD=119>D?JJ=H\";/  p.. ?C,9>D?JJ KDJ;
3 H %713<7BBAEC8?D7J?ED jC7N /Pf

H

ME:KH9> 7| LEH=;IF7DDJ; 79>M;HA ;?D; 1?=D?<?
A7DJ; ;HIIXHAKD=IM?HAKD= 8;P]=B?9> ?;=KD= KD:
*K;HAH7<J ;H<X>HJ ?; ;8;D<7BBI =KJ; ;HIJXHAKD=I
M?HAKD= 7K< EHI?ED ?I1J :;H %7=;HKD= 7K< ;?=;DIJXD
:?=,D %7=HD PKPKI9>H;?8,D ?; 7BB;?D ?C ;B:
GK;HI9>D?JJ 8;?C ,P;.D7TH?E D?9>J 7KIH;?9>;D;;
[HIIXHAKD=IM?HAKD= ?1J :;D =,EC;JH?19>;D +7D:
8;:?D=KD=;D :;H &E:;BB8H]9A; =;I19>KB:;J KD:
A\DDJ; 8;? ;?D;H =;H?D=;H;D ,9>B7DA>;?J KD: ]18;H
EFJ?C?;HJ; KHJ KD: ,JH;8;D78C;IIKD=;D L;H8;I

I;HJ M;H:;D

/[EH :;C 1?DJ;H=HKD: :;H LEH7KI=;=7D=;D;D H
BXKJ;HKD=;D PK &E:;BB % MKH:; C?J :;C &E:;BB

% ;?D; ;HIIXHAKD=IC7"D7>C; <]H :;D 7BB ;DJ
MEH<;D :71l :?; [[HIJXHAKD= :;I ?;=;JH7=L;H

C\=;DI ?D ;B:C?JJ; D?9>J 7KIH;?9>J ?; H=:8D?I

I; ;H ;H;9>DKD= PK &E:;BB % P;?=;D :?; D7>;

PK B?D;7H; ,KF;HFEI?J?ED :;H DJB7IJKD=IM?HAKD
=D 7Kl /7TH?7DJ; % C?J :;D;D :;H [7TH?7DJ; %

KH9> :?; =;=;D]8;H [7TH?7DJ; % PKIXJPB?9> 7D=;
EH:D;J; H=XDPKD=ILEHIF7DDKD= M?H: ;?D; DJ
B71JKD=IM?HAKD= 8;P]=B?9> :;I IIXD:?=;D %71J7D
J;?Bl ;H ?;=;CEC;DJ; KD: ?D =;H?D=;C &7;
>?DI1?9>JB?9> :;H *K;HAH7<J ?D :;D @;M;?B?=;D ,9>D?J
J;.D ;HP?;:BJ ?;I; ?1J ¢ 7K9> C?J :;.C =;MX>BJ;D
D?;:H?=,D '"?L;7K :;;H H=XDPKD=ILEHIF7DDKD= c
7KIH;?9>:D: KC :?; D<EH:;HKD=;D :;H 8;?::D
,P;D7H?;D PK ;H<]BB;D

Kl :;H 137J?19>;D .DJ;HIK9>KD=:;H :7FJ?EDICE
BB; % 8?1 % =;>J PKI7CC;D<7II;D: :?; <EB=;D

5 >TH7AJ;H?I?;HKD= :;H KDJ;HI9>?;:B?9>.D /H
IIXHAKD=IM?HAKD= >;HLEH

?; DEH:DKD= ;?D;H H=XDPKD=ILEHIF7DDKD=
D79> :;C &E:;BB % ;H=?8J ;?D; D7>,PK 7KI
19>B?;"B?9>; ;HIJXHAKD= :;H ?;=;JH7=<X>?7=A;?J
">H; <<;AJ?L?JXJ MX9>1J C?J =H\';H;C ?DD;H;D
1'.8;:B7THC M;B9>;H 7D :;H KDJ;HIK9>J;D &E:;BB
8H]9A; DKH ?C ;B:GK;HI9>D?JJ =,EC;JH?19> PK
H;7B?1?;H;D ?1J K< :?; HIJXHAKD= :;H *K;H
AH7<J KD: -EHI?EDIJH7=<X>?=A;?J ?1J :?; H=XD
PKD=ILEHIF7DDKD= LED =;H?D=;C 8;P?;>KD=l
M;?l; E>D; ?D<BKII

&?J :;H D?9>J LEH=;IF7DDJ;D 79>M;HAIJHKAJKH
% ?1J ;?D; 1?=D?<?A7DJ; /;HIJXHAKD=IM?HAKD= =;
=;D]8;H ;?D;H EHI?EDI;?DM?HAKD= PK ;HP?;B;D
M;DD ?C ,JJJPGK;HI9>D?JJ ;?D; ;?=;DIIXD:?=;
%7=;HKD= 7D=;EH:D;J M?H: ;=D]8H :;D
,9>D?JJ=H\";D7HJ;D ?;=KD= KD: *K;HAH7<J L;H
8B;?8J ;?D; &;>H8;B71JKD= :KH9> :7| D?9>J LEH

= IF7DDJ; 79>M;HA  ?; :?;18;P]=B?9> =;H?D=



<]=7=; FHIIXHAKD=IM?HAKD= 5Il:D H;?9>) <JHH :2; LEH=;IF7DDJ; 79>M;HAIJHKAJKH M2H: :2;

129> 7BB;?D D?9>J 7KI KC :2; 3KI7IPB71J 7KI ;;CAH7<JI9>B]II?=; ;H8?D:KD= PKC .HIFHKD=I87KM;HA

?=:D=;M29>J ;| 79>M;HAI ;B8IJ PK AECF;D  :KH9> :;D $EDJ7AJFKDAJ 7D :;H $H7=7HCKDJI;HI;?J;

I1?;H;D >H=;1J;BBJ  ?; :KH9>=;<]>HJ;D ;H;9>DKD=;D P;?
=D 71l :?; K<M\B8KD= :;I 79>M;HAI ?D<EB=;

2; LEH=/IF7DDJ; 79>M;HAIIHKAIKH D79> :C 1\ EIE7DDKD= «1 DJ-HeKH:| ~HE" =-DK= 2]

&E:BB % ?1J 7D 5H %7=; 72D; [HXHAKD=IM?He .7, ) 7195 KDJ;H ;2D;H 8;:;KJ17C;D -EHIZEDI

AKD= 8;PI=B?9> 7BB;H :H.? ,9>D?3J=H\ViDTHIDPI ek g>KD= H HI9A; 2D A;2D;C *K;HI9>D?3J

B2IID 3K :H 7D JIM7 =B;20> =HE ;D LHIXH by on.¢ 19D1;207=;D $SEDITAILHBKII 5H 79>M;HA

AKD=IM?HAKD= 5H D?9>) LEH=IF/DDID 7985014 pKc HIFHKD=I87KM;HA AECCJ  ?D; L;HJ?

MHAIHKAJKH 7K< EHI?ED JHJD ;?D; 8D<fBB| ¢errpkD= :;H 79>M;HAIJHKAIJKH PKC .H
12=D2<?A7DJ; [HIIXHAKD=IM?HAKD= 8iPI=R9%0-187kM;HA 210 1j1>7B8 D?9> ;H<EH:;HB?9> 2,

"KGHAR7<) KD: 52D; 2D 5H +=B 7KIH?9>D5 op —vo)1:p 819xD:;D LEHPKI;>;D:; >EH?PEDJTB;
FHIIXHAKD=IM?HAKD= 7K< 2,2KD= "C 7BB?gH_ |\ p= | (8:H=KHJ;| A7DD 2D =B;?9>:H 0;2I;
C7'=8B79>D 2,=8B/IKD= ATDD S| :7>H . pp_p M72; <JH :2; D?9>J LEH=;IF7DDJ; 79>M;HA
JH<EH:;;HB?9> [;?D :?; LEH=;IF7DDJ; 79>M;HAIJHKAJKH

IJHKAJKH C?J ;?D;H H=XDPKD=ILEHIF7DDKD=

M?; >2;H C2J ::C &E:;BB % KDJ;HIK9>J PK AEC o o

§2D7 D AFA?@.:1 Al :2@.88.@6;:7<>F22?

JH :2; "DIJ7BB7J?ED ::H 79>M:HA8?D::H 13;>:D FH?D
P?F?;BB PM;? =HKD:IXJPB?9>; /EH=;>DIM;?;D PKH

A?3J5>A:4 .AB2>3.5>2:?@205:67 A:1
@ 07>B

2C2>@A4
;H CE:KB7H; K<87K 7Kl $DEJ;D KHJ KD:

?; &J>E:?A ;;H "DIJ7BB7J?ED ;?D;H H=XDPKD=ILEH
,JH;8;D;B;C;DJ;D :?H;AJ 7C "DIJ7BB7J?EDIEHJ

IF7DDKD= 7Kl :NJ:HD 2C "DD:H:D ::I [E>BA71J:DI
=<]>HJ;D ,F7DD=B?;;HD 1J;BBJ ;?D 8;A7DDJ;l 7K  .o. .1Jo=KD= LED 79>M-HA82D:HI-=C-DJ-D
LiH<7>H.D :7H :2::7DD 7Bl 7DP:| ?DIJ7BB?:HJ M:H::D

&?J 5D :7FJ?EDICEBB;D % KD: % MKH:D ?D .\ 7B ;| CE:KB7H;D K<87KI ;DJIFH?9>J ;H ;

;D LEH7D=;=7D=;D;D $7F?J;BD IEME>B ;?D; D?9>J11795JKD=IM:21: D79> 13 7> $7F2J:B

LEH=;IF7DDJ; 7Bl 7K9> ;?D; 2C .DI;H=KHJ LEH=;  3p1:9aACX 2= 213 2: LEH8:H:2J:D:: HIJ:BBKD=

IF7DDJ; 79>M;HAIJHKAJKH KDJ;HIK9>J H 8;25 2 ED 705M:HAI:=C:DI:D 2B:  LED ?D:HI:?

?C 17D8B?9A 7K< :?; C?J :;}H HIIXHAKD=ICT'D7>Cig.p 7| &E-KB:D E-H -2: :2H:AJ; 1:HIJ:BBKD= :2D'|

8,78129>J?=J; ,ON;CLLH8IIHKD= ;?D AEC8?D?H CcEDER2J>219>;D $\HF;HI ;;H :7DD C?J ;DJIFH;9>,D

JH %713783H7= C?J ;C HIFHKD=I8TKM;HA 179>H.¢ .8k = | ED KDJ:H>7B8 H H]9A: :?D=:87K]

PKIJ;BB;D ?; iH8?D:KD= PKC .HIFHKD=I87KM;HA 1o, .

KDJ;HI19>;?:;d 179> 8;? 8;?:;D /TH?7DJ;D Bl EB=;

12D: 7K9> :;H "DIJ7BB7J?EDI7K<M7D: KD: FHEP;D;DD ;?D; J;CFEHXH; K<B7=HKD= ?D H]9AD

IEM?; :?; ;H<EH:;HB?9>:D LEHS8;H;?J;D:;:D &7 D7> BXD=IH?9>JKD= ;H<EH:;HB?9> M?H: AADD:DP 7D =;

C;D 7D :;C .HIFHKD=I87KM;HA D?9>J 2:;DJ?19>  M?I;D 8IJXD:;D 7C .DJ;H=KHJ 7D=;EH:D;J;
J7>BIHX=;H PKH ?DI7JP AECC;D :?; ]8;H ,F7DD

:19/6:62>@2> .?7@./@>.4 69 1FA?@.:1 1J7D=;D KD: ?D :;H E:;DFB7JJ; :;| .HIFHKD=187K

M;HAI LEH=;1;>;D; |BBHE>H; 7D :?;l;1 7TDPKIF7D

5, C D?9>J LEH=;IF7TDDJ;D 79>M;HA :KH9> ;?D; 9>:D:: HBXD=:HKD= KD: /EHI:>KD= :?D:H 8
<iIJ; $EFFBKD= 7D ,HJ?A7B KD: *KHH?9>JKD= bk |ip|29>:HKD= 7K9> 7BI H8;?JI8]>D; ;?DI;JP87H
H,?9>J 2I; IEBB PKH [HC;?:KD= LED "8\DIF7D | gp 1 7KI ;;H CE:KB7H; K<87K :;H 79>M;HA
DKD=D FKDAJ\HC?= ?D ;D $DEJDFKDAJD HEfRAJKH :HEB=:D A7DD ?8B:

=D ?D;>EH?PEDJ7B; %7=;HKD= ?1J ?DI8;IED:;H; <]H

;D (8;H=KHJ ;I 79>M;HAI ;H<EH:;HB?9> 7D ;;C ]H :?; "DIJ7BB7J?ED :;| LEH=;IF7DDJ;D 79>M;HAI

:?; FB7DCX ?=; ;B7IJKD=:;I 79>M;HAI ;?D; 78 1?7D: M?; 8;H;?2Jl 8;19>H?:8;D :?; 79>M;HA8?D:;H
JH;?8;D:; SECFED;DJ; PKH $H7=7HC7K";DI;?J; >?D PKDX9>IJ <;B:M;?l; 7K< ;?=;DIIXD:?=;D %7=;HD PK
>:HLEHHK<J ?DIJ7BB?;H;D KD: LEHPKIF7DD;D 71 79>M;HA JHX=J

179> :7:KH9> PKC -?B [;B81J 8;P?;>KD=IM;?I;



18;HD?CCJ ?=,D=M?9>J1 KD: KI87KB7IJ;D 7K +A?.992:3.22A4

iC HIFHKD=IBTKM;HA ;1 <]>HJ M?; :KHO> :2;

H;9>D;H?19>D .DJ;HIK9>KD=,D =;P;?=) PK ;?D;HoKH AHIIXHAKD= 5l %XD=II01J;Cl ==DI8;H 5D

FH7CXH:D DIBTIIKD= &l B KD: JJJPGKH 179% 7KI:D :7FI?EDIIP:D7TH2D KD: 13:BB;D:D
D<EH:;HKD=;D MKH:;D ;?D; D?9>J LEH=;IF7DDJ; KD:

19>D?J1 I HIFHKD=I87KM;HAI "C DIg>BKIl  D<EH-HRL=D T _ _
M?H: :2; KH9>B7K<M?HAKD= :H 79>M;HAg?D: s °C -DIH=KHI LEH=IFZDDJ; 79>MHAIJHKAJKH

'KH9> :?; "DIJ7BB7J?ED LED 3M?I9>;DIJJ9A:D ?>8DI?9>JB?9>:;H $H?J;H?;D 137J?19>; 0?HAI7CA;?J .C
JPGK;HI9>D?1J ;HIJ;BBI  KHY> :2; 129> ;7DIg;B P~ ! "DI7BB7IZEDIFHEPIILI KD: D<EH:HKD=D
D $H?:95L:H<EHCKD=:D M?H: 7K9> -:H ,J]JPGK;H7D ;71 .HIFHKD=I87KM;HA KDJ;HIK9>J KD: 8;M;HJ;J
195D?33 ;H 795M;HA8?D::H 7AJ?L?;HJ E<;HD 2D 52=DIXD:2=; 9%7=HKD= 5 H 79>MHA
8?D:;H 8;?:1;?2J?= :;| .HIFHKD=I87KM;HAI C\=B?9>
1H ;?D; PKI7CC;D<7II;D:; ;M;HIKD=:;1"DIJ7B ?1J P;?9>D;J 8;?:; HJ;D :;;H 79>M;HAIJHKAJKH ;?D;
B7J?EDI7K<M7D:;l KD: ;I .C<7D=l ;;H ;H<EH:;H ;<<;AJ?L; [HIOXHAKD=IM?HAKD= =;=;D]8;H ;?D;H EH
B?9>:D &7°'D7>C:D 7C .HIFHKD=I87KM:HA ?1J :?; I?EDI;?DM?HAKD= 7K| .D78>XD=?=:7LED ?1J C?J;?D;H
"DIJ7BB7J?ED :;H 79>M;HAIJHKAJKH ;?D;H 7BJ;HIVE}#:;I57DDJ;D  79>M;HAIJHKAJKH 7K9> ;?D; =B;?9>
[HIIXHAKD=IC7'D7>C; C?J =B;?9>;H 137J?19>;HP;?J?=; ?;=; KD: I;>H ;<<;AJ?L; *K;HAH7<JLHIIXH
0?HAI7CA;?J =;=;D]8;HPKIJ;BB;D ?;| A\DDJ; AKD=IM?HAKD= PK ;HH;?9>D ;=D]8;H 7BJ;HD7J?L;D
P :?D; H=XDPKD=ILEHIF7DDKD= ?D $EC8?D7J?&D D7>C;D C?J ;?D;H =B;?9> =HE';D 1J7J?I19>,D
C?J 7K<=AB:8J:D $ E:H ,J7>BB7C:BB:D E:H 0?HAI7CA;?J P;?9>D;J 179> :?; "DIJ7BB7J?ED :;H 79>
:KH9> ,F7DD7DA;H ;DJIFH;9>;D: ;D ?B:;HD M;HAIJHKAJKH :KH9> ;?D; /?;BP7>B LED 87KL;H<7>H;DI
KD: L=B $7F?J;B 1;?D (8=B;?9>:?;"DIJ7BB7 J;9>D?I9>D /[EHJ;?B;D 7Kl 7BB;D LEH7D :;;D =XDP
J?ED :?2D:H 79>M:HAIJHKAJKH 7K9> :?2D:D =:M?IIB?9>D DJ<7BB LED D79>JHX=B?9>;D ?D=H?<<;D ?D :7I
K<M7D: 8;:;KJ;J IE P;?=;D 179> [EHJ;?B; ?2C 17D  ;IJ7D:I87TKM;HA 27 N;CFB7H?I9>,D /HIIXH
8B?9A 7K< :?; (8;:H<BX9>;D8:>7D:BKD= 7C ;1J7D: AKD=IC7'D7>C;D :;| LEH=;IF7DDJ;D KD: D?9>J
87KM;HA ?D=H?<<; ?D :?; ;IJ7D:IIJHKAJKH KD: :AEH=IF7DDJ;D 79>M;HAI ;H<|BB;D :7C?J :7I ;?D
M:?2J=:>:D:; 0?JJ;HKD=IKD78>XD=?=A:?J =7D=I <EHCKB?;HJ; D<EH:;HKD=IFHE<?B :;H 7:7FJ?L;D
H]9A;D

:19/6:.@6;: B;: H:4? A:1
$A2>>605@A:4

8842926:27

?: H;9>D;H?19>; .DJ;HIK9>KD= :;H D79> ™

79>8;H?9>] " 8;C:II;D;D &E:;BB

8H]9A; KDJ;H :7FJ?EDIIP;D7H?E C79>J; ;?D; /;H

IIXHAKD= IEME>B :| %XD=l 7Bl 7K9> ::I *K;H

681 7KPKIJ7D: ¢ "DIJ7BB7J?ED 7Bl ?D 79>M;HA<;B:;|-O|J;CI wH H]9A; ;H<EH:;HB?9> !?;H8;? IF?;BJ :?;
1=C;DJ?HJ; ,JHKAJKH C?J :;D ;:DIMEH<;D;D KD: H;9>D;H?I9> KDJ;HIK9>J:D

-7FJ?EDICE::BB;D * 82| * IEM?; % 8?1 % ;?D

>;H=;>;D:; B;N?87?B?JXJ ?D :;H ;J7?B7KI<]>HKD=;?D;

M;1;:DJB?9>; +EBB;

1.<@6;:?B.>6.:@2:

[EH :;D :KH9> :?; &E:;BB8H]9A; :;<?D?;HJ;D =;EC;

JH?19>:D KD: 137J?19>;D +7D:8;:?D=KD=;D >7JJ; :?;

H;9>D;H?19>; .DJ;HIK9>KD= :;H :7FJ?EDICE:;BB;

=1 *K;HIOWJ;CI ;?D;D EFJ?C?;HJ;D %XD=I781J7D:

©H /;HIJXHAKD=IC7°D7>C;D LED C PKC H=:8

D?l Kl ;D .DJ;HIK9>KD=;D ::I %XD=I101J;CI

681 7KPKIJ7D: ¢ J:CFEHXH: "DIJ7BB7J2EDI:8;D: c233:81:H=78 179> C?2J  C $DEJD78IJ7D: H 79>M;HA
7D=;>XD=J;H ,J7>BAEDIJHKAJ?ED IJHKAJKH ?D %XD=IH?9>JKD= ;8:D<7BBI ;?D I;>H I?DDLEB




B;H O;HJ ?; U8;H;?DIJ?CCKD= 8;?:;;H 8lIXD:; (9?2@FA:4 .: 12> 1;1288/>J072

8?;J3;J =KJ; (FJ?ED;D <]H ;?D; I?CKBJ7D; /;HIIXHAKD= _ _ o
=1 %XD=I KD: *K:HIOIJ:Cl P /7TH?7DJ:D % ?B 1J;BBJ :?; ;J7?BB?;HKD= :;H ;DJAEFF;BJ;D

8PM % 07: ?D $7F?JB “7H=:B:=J AEDDJ: [HIIXHAKD= <]H :?; &E:;BB8H]9A; KDJ;H>7B8 :l

C?J ;;H H;9>D;H?19>;D .DJ;HIK9>KD= ;?D;H =;D;?= $H7=7HCI ;N;CFB7H?I9> :7H ?; :7C?J ;HH;?9>J;

0?HAI7CA:?J D79>=M?;1:D M:H::D :?D<79>:D U8;HB7=;HKD= :;H +;IKBJ7J; <]H :?;
:7TFJ?EDICE:;BB; % KD: *

7 71 LEH=;IF7DDJ; 79>M;HA ;?D; PMXD=KD=I

<H:?: %7=HKD= ?D %XD=IH?9>JKD= :H<EH:HJ IEBEEDDIJ7BB7I?EDIFHEP;II 213 ;1 7K1 137J?19>;D

PKH /;HC;?:KD= KD;HM]DI9>J;H ":8;DIF7DDKD=;D KD: 87KL;H<7>H;DIJ;9>D?19>;D H]D:;D LED /EH

:?; HIJXHAKD=IC7'D7>C;D <]H :?; %XD=I KD: J;?B 71 BXD=IL;HB7K<;D:; 79>M;HA :;H *K;HIOI

*K:HH?9>JKD= :DJAEFF;BJ M;H:;D ]H ::D .DJ:H=KHJ;CL;HIIXHAKD= LEH7KIB7K<;D: PK ?DIJ7BB?;H;D KI

B7I:D :?: H:9>D:H?19>:D .DJ:HIK9>KD=;D D79> N7J?19>H ,?9>J M?H: |IE ;?D -?B :;H &;>H8;B7IIKD=

$7F?J3;B KD: IEM?; :?; KI<]>HKD=;D ?D 7Kl :;H *K;HIOIJ;CL;HIJXHAKD=:;C 79>M;HA PK

$7F?J;B :HA;DD;D :711 ;?D; ?DI9>HXDAKD=?D =M?;;D

H $EDIJHKAJ?EDI>\>; :;;H BXD=IL;HB7K<;D:;D

79>M;HA87?D:;H C?J =H\";H;D ?D8K";D 7D /;HIIXH +A?.992:3.2?2A:4
AKD=IM?HAKD= ;?D>;H=;>J 7Bl ;?D; <B79>;H; ";?=KD=
sH GK;H=;H?9>J;J;D 19>HX=;D HKO9AIJH;8;D [H "D<EB=; :l ?DJ;H7=?;H;D:;D -H7=L;H>7BJ;DI :;H

:?; ;DJAEFF;BJ; "DIJ7BB7J?ED 8;?:;H /;HIJXHAKD%XD=I KD: *K;HH?9>JKD= ?DI8;IED:;H; 8;? .Cl;J
C7'D7>C;D KDJ;H ;?8;>7BJKD= :;I KDJH :;C PKD= ;?D;H LEH=;IF7DDJ;D 79>M;HAIJHKAJKH ?IJ
7KM;HA LEH>7D:;D;D %?9>JH7KC;| ?1J :;H D=H?<<]?D; ;DJAEFF;BJ; "DIJ7BB7J?ED :;H ;DIJM?9A;BJ;D /;H
FKDAJ ::H 19>HX=;D HK9AIJH:8:D 7C |E>BA71J;D IIJXHAKD=IC7'D7>C;D :?; 8;LEHPK=J; KI<]>

1J;= :7D79> ]8;H :;C .DJ;H=KHJ :;| %XD=I<79> HKD=I<EHC ?D; L;HJH;J87H; .CI;JPKD=<]H :?; &E
M:HAI PK FEI?J?ED?;H;:D "D ?B: ?1J:71 7TH9>?J;A:;BB8H]9A; 8;13;>J ?D :;H U8;HB7=;HKD= :;H :7F
JED?I9>; HI9>;?DKD=18?B: :?;I;H KI<]>HKD=I<EHCJ?EDICE:;BB; % 8PM % KD: *

:N:CFB7H?19> ?BBKIJH?;HJ

681 N;CFB7H?19>; DJAEFF;BKD= :;H /;HIJXHAKD= ;I 681 N;CFB7H?19>; ;J7?BB?;HKD= ;?D;H AEC8?D?;HJ;D /;H
%XD=I KD: *K;HIOIJ;CI ¢ ;I7CJ7DI?9>J KD: ; IIXHAKD= :;1 %XD=I KD: *K;HIOIJ;Cl :;H &E:;BB
J77B 8H]9A;



+A?.992:3.?7?A:4 1373?19>;D D<EH:;HKD=;D :;I ,P;D7H?ElI FH?DP?
F?;BB =;D]=J %;:?=B?9> <]H :?; ;<?P?J; ?C ;B:GK;H
?, =7/DP>2JB?9>; M;HIKD= 8/I9>HXDAJ 179> 7Kf>p233 M?H: ;?D; PKIXJPB?9>; H=XDPKD=ILEHIF7D
2. ?2C +7>C:D :?:I:1 EHI9>KD=ILEH>78:DI LEH DKD= ?C "DD:H:D ::I |IE>BA71J:DI /7TH?7DJ: % :H
:H?D=B?9> 8;JH79>J;J;D )7H7C;J;H 137J?19>; O?HéEHZ;HB?9> "C 1?D8B?9A 7K< ::D .C<7D= :;H LEHS;
I7CA;?J "DIJ7BB7J?EDI7TK<M7D: KD: .C<7D= :;H DEH;?J;DZ;D &7°D7>C:D 7C .HIFHKD=I87KM:HA M:H
M;D:?=D LEH8H;?J;D;5D &7'D7>CD 7C .H  :pg;?2 9 <EB=;D:; ?D87KJ;?B; ;J9 8;D\J?=J
IFHKD=I87KM;HA ?D; $EIJ;D7D7BOI; KD: 0?HJ
19>7<JB?9>A;?J18;JH79>JKD= :?; ;8;D7BBI PK ;?D;H~CFEHXH; %7=HKD= PKH HH?9>JKD= :;H 79>

=7DP>;2JB?9>:D :M:HJKD=:?D:H 7KC7'D7>C: =; M;HAIJHKAJKH #; :H;? %;;HHE>H; ?D :;H |[E>BA7I
>\HJ MKH:;D ?C +7>C;D :?;I;| EHI9>KD=ILEH>7 J;D8E:;DFB7JJ; PKH "DIJ7BB7J?ED :;H ,F7DDIJ7D
8;DI 7KI=;AB7CC;HJ =D D79> 7?B:

,,2JB?9>; %7=;HKD= :;| 79>M;HAE8;H=KHJ;l

?; 1373?19>; 0?HAI7CA;?J :;H [HIIXHAKD=IL7H?7D —

J;D <JH :71*K;H KD: %XD=1101J;C =;=;D]8;H :;D D79> ?B: 18;H ;M;>HKD=I7DA;H C?J D

8;7:;D :;;<?D?;HJ;,D :7FJ?EDIIP;D7H?;D MKH:; ?D AHFB7JJD

WD $7F?IBD  KD:  7K<=P;?= _2JB?9>; %7=HKD= 1l 79>M:HAKDJ:H=KHJ:|
==D KIAD?9A:D ?C %XD=I781J7D: LED 97

Bl ;<<?P?;DJ;1J; HIIXHAKD=IC7'D7>C; <]H :7I

*K;HIOIJ;C ?1J :?; KDJ;HIK9>J; [7TH?7DJ; * PK 8; c

JH79>J;D ;H.C<7D=:;H LEH8H;?J;D:;D &7°'D7> 0:pD 7KI19>B?;'B?9> /[TH?7DJ; % ;?D=:1;JPJ KD:

C;D 7C .HIFHKD=I87KM;HA BXIIJ 179> M?; <EB=J 8,  7k< 9% L:HP?9>J:J M?H: ?1J PKIXJPB?9> :?2: KDJ:H:
19>H;78,D %XD=I18;M;>HKD= ?C ;B:GK;HI9>D?JJ KC

g 9Cm PK ;H>\>D ]H :?; &E:;BB8H]9A,;
JA7CIBXD=; C 8;:;KJ;J:?;1;?D; &>H
C7Il; 7D ;M;>HKD=I1J7>B LED 97 JE

DI9>BKIl :;;H $EDIEB;D <]H :?; 1JJJP;D:;D

HK9AIJH;8;D KDJ;H>7B8 :;| $H7=7HCI D79> $7

F?J;B

"DI=;17CJ 8;13;>;D :?; LEH8;H;?J;D:;D &7°D7>

C;D 7KII9>B?;'B?9> 7KI :;H DEH:DKD= LED ;?D<7

9>;D DI9>BKIIFKDAJ;D 7D <]H :71 7KM;HA KDAH?J?
?D87K ::H .DJ;HIF7DDKD= :;H 7>H87>D PM? 19>,D ,J;BB;D 8PM :;H DEH:DKD= ;?D;H ;H>\>J;D
19>:D ::D ,J;=;D D79> $7F?J;B :M;>HKD= :?; ?D ;PK=PKH ;I7CJIJEDD7=;;?D;D

I;>H 8;=H;DPJ;D .C<7D= :7HIJ;BB;D

3K:;C ?1J ?C I?D8B?9A 7K< ,P;:D7H?E :?; DEH:DKD=

;?D;H ;M;>HKD= 8PM :?; H>\>KD=:;H LEH>7D:;

D;:D ;M;>HKD= ?D :;D <EB=;D:;D ,9>D?JJ;D ;H<EH

HB?9> $B7CC;HM;HJ; ;I7CJIJEDD7=; :H ;

M;>HKD=IFEI?J?ED <]H :?; &E:;BB8H]9A,

DI9>BKII :;H .DJ;HP]=; PM?19>;D :;D ,J;=;D
D79> $7F?J.B

H>\>KD= E8;H; ?;=:8;M;>HKD= ?D ,9>D?JJ;D
+KD: KC 8PMq 9CmC JE

H>\>KD= E8;H; ?;=;8;M;>HKD= ?C ,9>D?JJ
KC 8PMg 9CmC JE

H>\>KD= ,9>K88;M;>HKD= ?C ,9>D?JJ % KC
8PM g 9CmCm JE

H>\>KD= ,9>K88;M;>HKD= ?C ,9>D?JJ + KC
8PM q 9Cm Cm JE

DEH:DKD= ,9>K88;M;>HKD= ?C ,9>D?JJ
q 9Cm Cm JE

?; .DJ;HIK9>KD= :;H /HIIXHAKD=IC7'D7>C;D 681 T —— NJHD:  LEH=/|E7DDJ

?C?;HKD=IFEJ;DP?7B ¢ ;NJ;HD; LEH=; :
<IH 71 %XD=lI0L);C >78;D =P;2=) 371l :2; LEH 79>M;HAIJHKAJKH C?J LHH?D=;HJ;H ,9>B7DA>;?J KD:
=,IF7DDJ; 79>M;HAIJHKAJKH D79> [7TH?7DJ; % ;D $EFF;BAH7<J;?DJH7= 7C .DJ;H=KHJ



0;DD <]H :?; LHIIXHAKD=:KH9> ;?D; ;NJ;HD; 79> _ >E>; 137J?19>; 0?HAI7CA;?J :KH9> AEC8?D?;HJ;D
M;HAIJHKAJKH ;?D =H\";H;H %?9>JH7KC KDJ;H>7B8 94d1J78JH7=

H]9A; PKH /;H<]=KD= 13;>J 1J;BBJ ;?D; /;H=H\’;
HKD= :;;H 79>M;HAIJHKAJKH :KH9> :?; DEH:DKD=
51 .DJ;H=KHJ;I KDJ;H>7B8 :;H E:;DFB7JJ; :;l _ C?D?C7B; ;;?D<BKIIKD= :;H 'KIPKD=
IE>BA71J;DI ;?D; :;;DA87H; BJ;HD7J?L;:7H "C 7BB;

?D;H KI<]>HKD= D79> ?B: M;H:;D :?; ;DJB7I 3KDX9>1J MKH:; :;H ,J7D: :;H -9>D?A ?D :;D ;
J;D:;D .CB;DAAHX<J; 8;2C /EHIF7DD;D 7C KDJ;H;D H:?9>D

+7>C,DADEJ;D :;I 'E>BA71J;DGK;HI9>D?JJI 78=; [HIIXHAKD=IC7'D7>C:D ?C H]9A:D87K
=;8;D HIJ; H;9>D;H?19>; .DJ;HIKO>KD=;D >78;D

:?D;D PKIXJPB?9>;D FEI?J?L;D ?D<BKII 7K< :?; ;H<EH/AJK;BB; -D:;DP;D ?C H]9A;DD;K87K KD:
;HB?9>; ,9>K88;M;>HKD= ?C 'E>BA71J;DIJ;= ;H

C?D?C7B;H ?D=H?<<?D :;D ;IJ7D:

[;H8?D:KD=;D KD: /;H8?D:KD=IC?JJ;B

A;DD;D B7II;D
KC<7II;D: H;9>;H9>?;HJ KD: ;?D; C\=B?9>; /;HM;D
:KD= 8PM &E:?<?A7J?ED 8;? :;H 7:7FJ?L.D :1J7B
JKD= KD: KIB;=KD= LED H]9A;DD;K87KJ;D 7Kl
f) . f)f) . . ’ ’ y ]
+A?.992:3.2?A:14 A:l F7DDBIED =:hHl<]
A?/8607

1?:H7KI MKH:; ;?D :7FJ?EDIC7"D7>C;DA7J7BE=
+A?.992:3.2?A4 :DIM?9A;BJ ?D :;C 7AJK;BB; /;HIJXHAKD=IC7 D7>

C;:D KD: :;H LEHS8;H;?J;D:; ?D87K LED /;H8?D
-HEJP ;?D;H FB7DCX ?=;D 'KIJPKD=I:7K;H LED :KD=IC?JJ;BD PKI7CC;D=;<71lJ MKH:;:D KH9> :?;
#7>H,D P;?=D 7AJK;BB; U8HFH]<KD=;D ;I H] E<<:D;A7J7BE=?1?;HJ; H<7IIKD= 1?D: ;?D; ]8;HI?9>J
9A;D8;1J7D:;1 J;?BM;?I; 8,7 8?1 #7>H; 7BJ;D B?9>; ,79>JKD= KD: ;M;HJKD= :;H ;?DP;BD;D &7°
7KJ;D 8;H;?JI H;9>D;H?19>; ;<?P?J; ?D HKD:?lJ D7>C;D ?C 1?D8B?9A 7K< ::D 7D=;:79>J;D /;HM;D
711 :?; PKC 3;?JFKDAJ ;;H HH?9>JKD= :?;;H H] :KD=IPM;9A C\=B?9> ;1 0;?J:H:D A7DD :;H $7J7
9AD 7D=;11JPJ;D %71JCE:;BB; D?9>J ?D :;H %7=BE= 8;B?;8?= ;H=XDPJ KD: 7K< 7D:;H; H]9A;DJOF;D
I?D: :?; KIM?HAKD=;D :;H 7AJK;BB;D /;HA;>HI;DJ :HM:?J:HJ M;H::D
M?9ABKD= 78PK:9A;:D Bl EB=; M;H:;D 7D ;
137D:I8H]9A,D ?D 3KAKD<J PKD;>C;D: "DIJ7D:I;)  KH9> 5D 8=B;29> C?2J ;C <1J=B,=J;D D<EH:;
PKD=I KD: /:HIJXHAKD=IC7'D7>C:D ;H<EH:;HB?9>HKD:IFHE<?B ?C +7>C;D ;I EHI9>KD=ILEH>78;DlI
M:H::D MKH:;D

.C ;?D; L;H=B;?9>87H; DJM?9ABKD= <]H D:K Pk NWNP:D:D JH:8D
;HH?9>3;D:; H]9A;D PK L;HC;?:;D MXH;D $SEDP;F 1HIIXHAKD=IH?FF:D KD:
J; MIDI9>;DIM;HJ :?; ;?D; IFXJ;H; B;?9>J; KD:
<B;N?8B; :7FJ?ED :2;l;H H]9A;D 7D 179> L;HXD:;;HD —  79>M;HAIJHKAJKH;D
5 #7D:8:7D=KD=D SHCW=B?9>D 71l SEDPIF o 03D 5:379BB2;HI:D .DIHIK9>KD=:D 7Bl
3; IEBBJ,D 7K< ;?DC CE:KB7H,D &7'D7>CiDAED 1y b clns o U o
P:FJ 87I2;H;D KD: IEME>B ;?D; =7DP>;2JB?9>; 7Bl
7K9> :?D; ?D:?L?:K;BB; DF7IIKD= LED H]9A;D 3KC AH7<JI9>B]II?=:D DI9>BKIl ::H 1J]JJP;D::D
;?=;DI9>7<J;D ;HC\=B?9>;D ,JH;8:D KD: /:HIJXHAKD=IH?FF;D 7D :;D 8:1J;>:D

;D H]9A;D]8;H87K ?C ,?DD; :;I LEH=;=;8;D;D
'C #7>CD 7Ll EHI>KD=IFHE@:AJ] MKH: o e Do |FHE<?BI MKH:D =H 2DI7JP LED
iH (=H?<< 5 H KAEDIJHKAJ?LD :7FI?L20XJe =MXSBI b 07y 0 BiogogD HIP=J:9B:D IEM?: ~H.D
MEC?3;2D; DF7IIKD= :;H HIOADIIHKAIKH 7D 1293, (e i o e opor i -1 -JEDI KD: D
LiHXD:HD: XK'H; KD: 2DDH; S7DIFHKO>KD \eopnn coj F7DD7DAHD E:H C2J3iBI iM:>
=D :KH9> 5D ?D87K H=XDPD:H BIN78IHT=D \ b-17pA:HD 7BI P2;B<]>H;D: >;H7KI=;7H8;23;J
sH B;C;DJ; PK L;HIJ;>;D ?1J ?;H<]H I?D: :?;
“K87KJ;D I9>ED 8;2 :;H HIJ;BBKD= ;DJIFH;9>,D: "C +7>C:D :H 79>M:HAIJHKAJKH:D M7H:D D:8:D
LEHPKS8;H;?J3;D ?; M;|;DJB?9>,D D<EH:HKD=;D;H KH9>8?B:KD=:;H /;H8?D:KD=IFKDAJ; 7K9> .D
7D :?; &7°D7>C;D PKH HP?;:BKD= :?D;H KAEDIJHKAHIK9>KD=:D PKH %7=:179>:HKD= ::I 79>M:HAI
J?L;D :7FJ?L?JIXJe MKH:D <EB=;D:;;HC7;D :;<??C 7KPKIJ7D: MX>H:D: :;| /EHIF7DD;DI IEM?;
D?;HJ ?C D:PKIJ7D: ;H<EH:;HB?9>



79> ;D C;>H J>;EH;J?19>;D H8;?J;D PK :;D M; D7>C; <]H :?; H>\>KD=;D :;H *K;HAH7<J KD: ;I
[;DJB?9>;D IF;AJ;D <]H ;?D; 7:7FJ?L; H]9A;,DL;H -EHI?EDICEC;DJ;! 8;? =B;?9>P;?J?=;H H>\>KD= :;H
IIXHAKD= MKH:;D ?D ;?D;C PM;?J;D ,9>H?JJ :?; .C?;=;JH7=<X>7=A;?J ;HC?JJ;BJ
[;JPKD=IC\=B?9>A;?J;D 7D>7D: ;?D;H FH7N?ID7>; D
+:<;H:DP8H]9A; KDJ;HIK9>J 12;HPK MKH:; :?D; ;=DI8H 7BJHD7J?LID >KJ; [8B?9>D &7°D7>
<;B:H?=; -7TB8H]9A; C?J C :I7CIBXD=: C?J C,D C?J;?D;H =B;?9>=HE";D 137J?19>;D 0?HAI7CA;?J
:2D;C BXD=ILEH=:IF7DDJ;D 'E>BA71J;D]8:H87K =; P;?9>D;J 179> :?; "DIJ7BB7J?ED :;H =;MX>BJ;D kI9>HX
MX>BJ ?: H:2J: :H IE>BAXIJ:D MKH: PK C =;D LEH=;IF7DDJ;D HK9AIJH;8;De kGK;HL;HB7K<;D
KD: :?: \>: PK C 7D=:DECC:D ?: [EHIF7D ;D HIJXHAKD=IH?FF;De KD: :;H kLEH=;IF7DDJ;D
DKD= :H<EB=J: 7KII9>B?:'B?29> C?J :NJ:HD:H /EHIF78>M;HAIJHKAJKHe ?D LEHS8;H;?J;J; DI9>BKIIFKDAJ;
DKD= ?2C "DD:H:D ::| [lE>BA7IJ:DI H :H:9>DKD= :KH9> ;?D; /?;BP7>B LED 87KL;H<7>H;DI1J;9>D?I9>;,D
B7=D :?. " 79>8:H?9>J: KD: /[EHJ;?B;D 7KI 7BB;D LEH7D :;;D DJ<7BB LED D79>JHX=
PK=HKD:; H :?; &79>87HA;?JIIJK:?;D MKH B?9>:D ?D=H7?<<;D ?D 7l ;1J7D:I87KM;HA
=D PM;? :7FJ?EDIIP;D7H?;D =;MX>BJ ,P;D7H?E "DI=:17CJ AEDDJ: 2C +7>C:D ::1 >?:H 8:19>H?:8:
H?9>JKD= ?D87K ;?DiH C>E>D %XHCI9>KIPM7Lxp:N2gB;D KD: <KDAJ?ED7B;D :7FJ?EDIAEDP;FJ;|
KD: P;D7TH?E  P;D7H?E  KD: PKIXIPB?9> iH p7gs=M2:1:D M:H=D :7I PKC ?2D:D :?: LEHS:
A;>HIB7IJCE:;BB %&& :;| KHE9E:;| H:23:D- 1J7BJKD= PKAJD<J?=H H]9A:DD:K87KJ:D

PDTH?E <J>HJ; 2C 0;DIB29>D PK ;2D;H fH=H\ K1D: PKE TDHD 2D 195D, BOB KD: ’D<_7_9> Dro>
“HKD= =H :B7IJKD= 7D *K:HH?9>JKD= ME>?D=:=:8"%= 599> 75J9ED E>D: = D<'BKIIKD ‘H 'KIPKD=
P:D7H?E IEME>B ?D *K:H 7Bl 7K9> ?D %XD= |H')é’iC\ B?9>J C +7>C;D H L HIJ;BBKD= ;H<EH

JKD= PK ;?D;H ;H>8B?9>D H>\>KD= 7BB;H ,9>D35HP?9>:D &>H7TK<MDKD=D >7BJD 129> 1;>H 7D

=H\'D & / p &, <]>HJ; H;DP;D KD: MKH:;D C?J ;JM7 ©H U8;H87K
AEIJ:D 78=:19>XJPJ

"D KC<7D=H;?9>;D )7H7C;J;HIJK:?;D MKH:; :?;

07HAITCA2] H TKI=MX>BID 7FI?EDICT'D7> D :2i1C 3K=; CKIl 78;H 7KI:H]9AB?9> :TH7K< >?D

C:D KDJ:HIK9>J KD: 8:M:HJ:J K<87K:D: 7K< ::D =:M?:I:D M;H::D :71l ;?D; ?DDEL7J?L; 7:7FJ?L;

7KI=;MX>BJ:D /HIJXHAKD=I:B;C:DJ:D kiJJJp;D:;; HI9AD=1J7BJKD= LED :;D ;J;?B?=J;)D KDJH .C

JH:8:De KD: k/:HIIXHAKD=IH?FF;De MKH::D ?DI=;NXD:D 7K9> :?D; 8A>H LED k=;8HXK9>B?9>D

17CJ 12:8:D [7TH?7DJ:D PKH /:HIIXHAKD= | *k:H  KI<I>HKD=ICKIJ;HDe jH<EH:;HJ

I01J:Cl H:9>D;H?I19> 78=:FH]<J 3KH /:HIJXHAKD=

1 %XD=I1101J;Cl MKH:;D L?;H KI<]>HKD=I<EHC;D

C?J C;>H:H:D .DJHL7H?7DJ:D KDJ:HIK9>J :2: 7BI  A?/8607

17KFJ ;HIJXHAKD=I;B;C;DJ; ;?D; 7D :;D ,J;=D

7D=:8H79>J; :JED<79>M:HAIJHKAJKH KD: :?D 2C "D ‘KH9>=<]>HJ;D .DIHIK9>KD=,D P;?=D :7lI

D:HD @I IE>BA71J:DI 7D=:EH:D:J: :NJ:HD: /EH 71 )EJ;DP?7B :;| $EDP;FJ;l ?D<EB=; :;H 8=H;D

IF7DDKD= LEHI7>:D PKD= ::I )JHE@:;AJH7>C:DI 8:? M:?J;C DE9> D?9>J
7KI=;19>\F<J MKH:;

H :71 ,P:D7H?E :H=78 :?; [7TH?7DJ; C2J KI9>HX

=D LEH=;IF7DDJ;D HK9AIJH;8;D KD: GK;HL;HB7K3KDX9>I) ADDJ; 71 $EDPFJ 7BB=C;?D 7D=;
<,D.,D /,H|JXHAKD—|H’)FF,DE ,')D, —,,?—D,J, /'H M7D:J KD: LED : D 87|>,H 8,JH79>J,J,D ,F7DD8,

IIXHAKD= ::1 *K:HIOIJ:Cl ' JED>E>BA71J;D8H]9A;D 7K< M;?J;H; H]9A;DJOF;D
M?; E=;D8H]9A;D +7>C;D8H]9A;D ;J9 IEM?;

1H :71 ,P;D7H?E  ?1J 7K1 137J?19>;H ,?9>J PKIXJP M;?J;H; *K;HI9>D?JJI<EHC;D :;lI U8;H87KI M?;

B?9> ;?D; .DJ;HIF7DDKD= :;H 7>H87>DFB7JJ; PMB7JJ;D )B7JJ;D87BA;D ;J9 ]8;HIJH7=D M;H:;D

19>:D :;D ,J;=;D ;H<EH:;HB?9> KC :?; '79>M;?I; ;HD;H MXH; D;8;D ;?D;H DM;D:KD= ?C ,J7>B8;

<JH :71 *K;HIOIJ;C PK ;H<]BB;D JED KD: ,F7DD8;JED8H]9A;D87K 7K9> ;?D; U8;H
JH7=KD= 7K< /;H8KD:AEDIJHKAJ?ED;D :;DA87H KD:

3KH HIIXHAKD= :;1 %XD=II01J;Cl =;=;D]8;H :;D I'>H 7KI1?9>JIH:?9>

179> 7Kl ;;C ,P;D7H?E 1J;BB;D:;D D<EH:;HKD=;D

MKH:; ;?D; ?C .DJ;H=KHJ kLEH=;IF7DDJ; 79>M;HA 7 8?I>;H ;N;CFB7H?I9> ;H>\>J; 8PM KC=;EH:D;
IJHKAJKHe :?; 8;?:1,?2J?= :;H IE>BA713;DIJ;=; 7D=; J; JHA;>HIB71J3;D KD: H=XDPKD=;D :;H H]9A;D
EH:D;J M?H: KD: ;?=;DIIXD:?= 7K< :;D )<;?B;HA\F<;YKI1J7JIKD= 8;JH79>J;J MKH:;D A\DDJ; :?; )7B;JJ;
7K<=;B7=;HJ ?1J 7Bl I;>H ;<<;AJ7?L; HIIXHAKD=IC7;H C\=B?9>;D :7FJ?ED;D ?C +7>C;D :;H ?D $7F?



J:B
D

=:D7DDJ:D DI7ZIPFKDAJ: :HM:?J:HJ M:H  ?DI7JP 7KI=;B;=J KD: =KJ <]H 7:7FJ?L; H]9A:D
=;;?=D;J 1?; 1?D: @;:E9> DE9> D?9>J <]|H :?; ?C
H]9A:D87K 7K<JH:J;D::D :OD7C?I9>:D ;7D
{7FI?ED 7D :H>\>J; 3M7D=8;7DIFHK9>KD=D |5\ 1 0oKD=D KDIHIKSS] MEH.-D K> PK D
?D<EB=; JCFH7JKH ;39 2DDEL7J?L:D /H8?D:KD=IC?JJ:BD | /H8KD:

-“7EJ?ED 7D ‘H>\>J: -C:lIKD=ICE:‘BB: +: 87Kl P 37>DB;?1J;D :?; 8;H;?JI ;H<EB=H;?9>

=;BM;HA,
D <;>B;D DE9> .DJ;HIK9>KD=;D KC ;?D; ;DJ
‘7TFJ?ED 7D ;?D; ;H8H;?J;HKD= :;I U8;H87K IFH;9>;D:; 7BB=;C;?D; 87K7K<I?9>JB?9>; 3KB7I
GK;HI9>D?JJI IKD= PK ;HM?HA;D
‘7TFJ?ED :;H ;EC;JH?; D;K; H7:?;DJ; “8;D :?;I;D ;I?9>JIFKDAJ;D MXH; ;I I;>H M]D

7D

8D ADDJD 2 USHB-=KD=D PK :2D:C 19>:DIM;HJ M;DD ?D ;?D;C DX9>1J;D ,9>H?JJ ;?D;
- B R o )2BEJ7DM;D:KD= 7D ;?D;C AEDAH;J;D 7KM;HA ;H

?DDEL7J?L;D :7FJ?EDIAEDP;FJ 7K9> 7K< 7AJK,<I'%:EB:;D M]H::

K<=78;D ?C +7>C;D :H [HIJXHAKD= KD: "D

1J7D:1;JPKD= :;I H]9A;D8;137D:;1 18;HIH7=;D "D :?;I;C 3KI7CC;D>7D= A\DDJ;D 7K9> ;?D;
M;H:;D MES;?;?D; DF7IIKD=:;H &7°"D7>C;D 7D IK81J7DP?;BB; 0?HJI9>7<JIB?9>A;?J18;JH79>JKD=
17, @;M;?B?=;D :KH9> :?; 8;1J;>;D:;D H]9A;D LEH  %;8;DIPOABKIAEIJ;D7D7BOI; KDJ;H ;H]9AI?9>
=;=;8;D;D +7D:8;:?D=KD=;D ;H<EB=;D CKIl :7 J?=KD= LED

:,D

,9>B?;"B?9> 8B;?8J PK ;HMX>D:D :7Il ?C +7>C;D

H

KDPKH;?9>;D:; HA;DDJD?II; ?D :;D :;HP;?J?=,D DEH
C7J?L;,D ;C;IIKD=ICE:;BB;D LEHB?;=;D 7l

>?;H A;?D; LEHS8;H;?J;J;D DI9>BKIIFKDAJ; LEHB?;

7KAEIJ;D ;K87K C?J E:;H E>D; LEHS8;H;?J;D
1 &7°D7>C;D

;7H8;?JKD= )KDAJ; ;HA7DDJ MKH:;D 8;? ;D;p — H>7BJKD=IAEILD K 7 7KAEIJD <JH :?; ==<

H %:8;DI:7K;H KD:

?D ;?DP;BD;D H]9A,DFHE@;AJ;D ;?D=;1;JPJ MKH

KD:

C;>HC7BI ;H<EH:;HB?9>; HJ|9>J?=KD= MX>H;D:

7o _ LEBAIM?HJI9>7<JB?9>;D $EIJ;D :KH9> 'KIPKD=I
7KI<7BB :;l ;HA;>HIM;=;l 7Bl 7DP;l E:;H ?D
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