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2&-*)/,&/,! -,0! ,'-7>>,(,)'*)! 2)/! ,5! 2&-,1,&'0<)'*&! +,! ,<2,0'*,! +,! >&/<0! /0+,(&50/)!

-)'10!2/&()+7/)!0C0'10*)!)+!0!'&'!,'+,>>)/)'*)!<&/F,5,*J#!!

S0! 5)**)/0*7/0!'&'!+0! ,'+,(01,&',! 7',C&(6)! -7,! 5,<,*,! +,!<,-7/0!+)5! 10%.8",+,)! 2)/! 50!

N705)!)-,-*&'&!C05&/,!+,-(&/*0'*,!*/0!$3!)!"3!<<#!V`&+/,.7)1!$GG:[!

;)/!2/&.)**0/)!50!<,-7/0!+)5!10%.8",+,)!^!,<2&/*0'*)!C057*0/')!,!/022&/*,!(&'!,5!5,C)55&!

+,!+,-*/,F71,&')!0'*)/&T2&-*)/,&/,!+).5,! ,<2,0'*,!VI;!-2/)0+[#!Y,!+)>,',-()!I;!-2/)0+!

50! +,-*0'10! */0! ,5! ()'*/&! +)55P,<2,0'*&! 0'*)/,&/)! )! 7'0! 5,')0! (&'.,7'.)'*)! ,!<0/.,',!

+,-*05,!+),!+7)!,<2,0'*,!2,g!2&-*)/,&/,!VB,.7/0!$8[!!

S0!+,-*/,F71,&')!+)55)! >&/1)!<0-*,(0*&/,)! /,-75*0!<,.5,&/)!<0..,&/)!^! 5P)'*,*J!+)55PI;!

-2/)0+#! V`&+/,.7)1! $GG:[#! Y).7)'+&! ,5! <&+)55&! YR050R! ,5! (0'*,5)C)/! '&'! +&C/)FF)!

-72)/0/)!$XD! C&5*)! 5PI;! -2/)0+! VO(I50/')]!Od!$GG?[! Y)(&'+&!O,-(6!'&'!+&C/)FF)!

-72)/0/)!5)!"X@!C&5*)!C057*0'+&!(&<7'N7)!<&5*&!0((7/0*0<)'*)!50!+)'-,*J!&--)0!)!5)!

(&'+,1,&',! +,! >&/10! +)5! 201,)'*)X! (6)! 0FF,0<&! 0'05,110*&! 2/)()+)'*)<)'*)#! VO,-(6!

$GG3[!

SPI;! -2/)0+! ^! ,'>57)'10*&! +0550! >&/<0! +)55P0/(0*0h! 7'0! >&/<0! */,0'.&50/)! &! 0! M! 60!

-2)--&! 7'! I;! -2/)0+! <&5*&! >0C&/)C&5)! V0'(6)! -72)/,&/)! 0! D! <<[! <)'*/)! 7'0!

.)&<)*/,0!N70+/0*0!&!0!u!^!-&5,*0<)'*)!->0C&/)C&5)!V"T@!<<[#!VB,.7/0!$:[! !
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AH2LJ1&%4&/SSEFFH&GH&QBNFH0NHD1KHBCE&GENN1&SBJK1&GEN&D1CFHNETEJ&M:HIDP&4774O&

!
AH2LJ1&%8&"U#&I0JE1G&

!
!

!
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AH2LJ1&%;&*EN1KHBCE&FJ1&"#&I0JE1G&E&D1CFHNETEJ&HC&1JD1FE&DBC&SBJQ1Z&"&BTBHG1NEV&
9&`L1GJ1F1V&!&FJH1C2BN1JE&M:HIDP&4774O&

!

!

!
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!
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;$%&'CFJBGLKHBCE&1N&DBCDEFFB&GH&!//#3,#4352)
 
H5!2/&*&(&55&!4&/&'*&TQ/0')<0/R!*/0+,1,&'05)!(&<)!0(()''0*&!')5!(02#8!27b!<&-*/0/)!

+)55)! (&<25,(0'1)! +&C7*)! 0+! 7'0! )(()--,C0! 57'.6)110! +)5! (0'*,5)C)/#! V_/)R<0'&C!

"333[!

S0! <)+&*,(0! ,<250'*&2/&*)-,(0! !""#'%#*'()! ^! -*0*0! +)-(/,**0! 2)/! 2/,<&! +0! O05b! ')5!

"338! VO05b! "338[! 2/)C)+)! 50! /,0F,5,*01,&')! ,<<)+,0*0! +05! 27'*&! +,! C,-*0! -,0!

>7'1,&'05)!-,0!)-*)*,(&!+,!<0-()550/,!(&<25)*0<)'*)!)+)'*75,!<)+,0'*)!5P,'-)/,<)'*&!

+,!N70**/&!,<2,0'*,!+,!(7,!+7)!')550!2&-,1,&')!+).5,!,'(,-,C,!50*)/05,!V$"!=!""o!8"!=!:"[!)!

+7)!,'-)/,*,!2,g!2&-*)/,&/<)'*)X!(&'!7'0!,'(5,'01,&')!,'!-)'-&!+,-*05)!+,!(,/(0!83!=!8@i!

+,/)**0!+0!<)-,05)!C)/-&!+,-*05)#!

SP,'(5,'01,&')! +).5,! ,<2,0'*,! 2)/<)**)! +,! )C,*0/)! 5P,'*)/)--0<)'*&! +,! -*/7**7/)!

0'0*&<,(6)! '&F,5,! (&<)! 5)! (0C,*J! +),! -)',! <0-()550/,! ')5! <0-()550/)! -72)/,&/)! )! ,5!

')/C&!05C)&50/)!,'>)/,&/)!')5!<0-()550/)!,'>)/,&/)#!VB,.7/0!$!)!"[!

H'&5*/)! +05! 27'*&! +,! C,-*0! 2/&*)-,(&! 50! >7&/,7-(,*0! +).5,! 05(.6,%./! +,-*05,! /,-75*0! 0!

5,C)55&! +),! 2/)<&50/,! (&'-)'*)'+&! 7'0! /,+71,&')! +)5! (0'*,5)C)/! ')()--0/,&! 2)/! 7'0!

/,0F,5,*01,&')! 2/&*)-,(0! -&++,->0()'*)! )! 7'! 07<)'*&! +)55P!;9 /3),0-9.0/0'*)'+&! 7'0!

<,.5,&/)!+,-*/,F71,&')!+),!(0/,(6,#!
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! @8!

H5! 2/&*&(&55&! 2/)C)+)! ,5! 2&-,1,&'0<)'*&! +,! 7'0! 2/&*)-,! *&*05)! 2/&CC,-&/,0! 0CC,*0*0!

2/,C0!+,!(0'*,5)C)/!+,-*05)X!,'!/).,<)!+,!(0/,(&!,<<)+,0*&X!0!D!T!:D!&/)!+055P,'-)/,<)'*&!

+).5,! ,<2,0'*,! (6)! C)//J! -&-*,*7,*0! +&2&! :T?! <)-,! +0! 7'0! 2/&*)-,! +)>,',*,C0!

(&'>)1,&'0*0!-7550!F0-)!+,!7'0!*/0C0*0!,'!*,*0',&!/)05,110*0!(&'!-,-*)<0*,(0!%IK!=!%IOX!

(6)!2/)-)'*)/J!7'!(0'*,5)C)/!+,-*05)#!

M)//0''&!&/0!*/0**0*,!-,'.&50/<)'*)!.5,!0-2)**,!F0-,50/,!+,!N7)-*0!<)*&+,(0!(6)!-&'&h!

• j70**/&! 27b! /022/)-)'*0/)! 7'! '7<)/&! +,! ,<2,0'*,! -7>>,(,)'*)! 2)/! -&-*)')/)!

7'0!2/&*)-,!>,--0!+,!7'!,'*)/0!0/(0*0!

• SP7*,5,11&!+,!,<2,0'*,!,'(5,'0*,!!

• H5!(0/,(&!,<<)+,0*&!+).5,!,<2,0'*,!

!

AH2LJ1&%&'CDNHC1KHBCE&HQ0H1CFB&
GHIF1NE&CENN1&Q1CGHXBN1&0EJ&ETHF1JE&
HN&CEJTB&1NTEBN1JE&HCSEJHBJE&MdECIEC&
47%%O&& & & &&&&&&&&&&&

AH2LJ1&4&'CDNHC1KHBCE&HQ0H1CFB&
GHIF1NE&CENN1&Q1IDENN1&0EJ&ETHF1JE&HN&
IECB&Q1IDENN1JE&MdECIEC&47%7O

 

 

;$4&(LQEJB&GH&HQ0H1CFH&
 

S0! -()5*0! +)5! '7<)/&! +,! ,<2,0'*,! +0! ,'-)/,/)! ,'! 7'0! <0'+,F&50! )+)'*750! 2)/! 7'0!

/,0F,5,*01,&')! (&<25)*0! <)+,0'*)! 7'0! 2/&*)-,! >,--0! +)C)! )--)/)! (&'-,+)/0*0! ,'!

/)501,&')!055&!-*/)--!(6,/7/.,(&!(&//)50*&!055P,'*)/C)'*&X!0,!(&-*,!)(&'&<,(,!)!F,&5&.,(,!
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! @:!

&5*/)!(6)!055P)>>,(0(,0!>7'1,&'05)!)+!)-*)*,(0!+)5!*/0**0<)'*&!2/&2&-*&!)+!)-).7,*&#! H'!

N7)-*P&**,(0! 2&--,0<&! 0>>)/<0/)! (&<)! 50! -()5*0! +)FF0! )--)/)! N7)550! +,! ()/(0/)! 7'!

'7<)/&!<,',<&!+,! ,<2,0'*,!2)/! 50!/,0F,5,*01,&')!<)+,0'*)!(0/,(&! ,<<)+,0*&#! VO,-(6!

"33:X!"33:X!d'.N7,-*!"33@[!

u'&!-*7+,&!/)*/&-2)**,C&!27FF5,(0*&!+0!Q/W')<0/R!)*!05#!')5!$GG@!VQ/W')<0/R!$GG@[!

<,-)! 0! (&'>/&'*&! 50! /,0F,5,*01,&')! (&'! N70**/&! &! -),! ,<2,0'*,! -7! 7'! *&*05)! +,! $@?!

201,)'*,!(&'!7'!*'""'<=(390!+,)(,!0'',X!&**)')'+&!2)/()'*705,!+,!-7(()--&!20/0.&'0F,5,!

*/0!,!+7)!*,2,!+,!*/0**0<)'*&#&

I'05,-,! +,! )5)<)'*,! >,',*,! (6)! (&'>/&'*0C0'&! /,0F,5,*01,&',! ,<250'*0/,! (&'! :! &! ?!

,<2,0'*,! 60''&! /,-(&'*/0*&! 7'! )N7,C05)'10! <)((0',(0! */0! 5)! +7)! VQ)'1,'.! $GG@X!

Q)55,',!"33G[!&!7'&!-*/)--!<0..,&/)!+)5!GT$@~!2)/!50!(&'>,.7/01,&')!0!:!,<2,0'*,!(&'!

2/)-)'10!+,!(0'*,5)C)/!+,-*05,!V40R060-6,!"3$3X!%0/C0556&!Y,5C0!"3$3[#!

S&! -*7+,&! +,! K7](R! )*! 05#! +)5! "333! 7*,5,110'+&! <,-7/01,&',! ,'! C,C&! +)55&! -*/)--!

,<250'*0/)!(&'!/.)08%970(7,/!(&'>)/<0!(6)!N70**/&!,<2,0'*,!/,-75*,'&!-7>>,(,)'*,!2)/!,5!

-&-*).'&!+,!7'0!2/&*)-,!>,--0#!

S0!/,+71,&')!+)5!'7<)/&!+,!,<2,0'*,!,'&5*/)!(&'-)'*)!7'!2,g!-)<25,()!/0..,7'.,<)'*&!

+)5!>,*!20--,C&!+)55)!-*/7**7/)!<)*055,(6)!Ve))!$GGGX!%02)55,!"33A[!)!7'!<0'*)',<)'*&!

,.,)',(&! +&<,(,5,0/)! 2,g! -)<25,()! )! C)5&()! 2)/! 7'! <,'&/! '7<)/&! +,! -72)/>,(,!

,<250'*0/,! )! 2)/! 50! <0..,&/! +,-*0'10! */0! +,! )--)! VY,5C)/-*),'! )! _7/*1<0'! "33?X!

B/0'()**,!"33DX!K)5!B0FF/&!"3$3[!

`,-75*0!N7,'+,!(6,0/&!(&<)!7'!'7<)/&!+,!,<2,0'*,!20/,!0!N70**/&!-,0!-7>>,(,)'*)!2)/!50!

/,0F,5,*01,&')! +,! 7'! ,'*)/0! 0/(0*0! */0<,*)! 2/&*)-,! >,--0! 0! (&'+,1,&')! (6)! '&'! -,0'&!

2/)-)'*,!(0'*,5)C)/!2/&*)-,(,!*/&22&!)-*)-,!)!(6)!50!N705,*J!&--)0!-,0!+,!F7&'0!Vj705,*J!H!

&!HH!-)(&'+&!S)(R6&5<!)!f0/F[#!VO,-(6!"33:[!

L)550!<)*&+,(0!!""#'%#*'()!N7)-*)!(&'+,1,&',!-,!C)/,>,(0'&!2&,(6n!.5,!,<2,0'*,!C)'.&'&!

,'-)/,*,! ')550! 1&'0! 0'*)/,&/)! +),! <0-()550/,! +&C)! 50! N705,*J! &--)0! ^! l<,.5,&/)m! )!

5P,'(5,'01,&')!+).5,!,<2,0'*,!+,-*05,!2)/<)**)!+,!(&'>)1,&'0/)!7'0!2/&*)-,!2/&CC,-&/,0!

2/,C0!+,!(0'*,5)C)/!)!7'0!2/&*)-,!+)>,',*,C0!(&'!(0'*,5)C)/!5,<,*0*&#!
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;$8&'Q0H1CFH&HCDNHC1FH&
 
S0!2&-,1,&')!)!5P,'(5,'01,&')!&**,<05,!+).5,!,<2,0'*,!-&'&!-*0*)!-*7+,0*)!0**)'*0<)'*)!

+0!+,C)/-,!07*&/,#!!

_/)R<0'&C!)*!05#!')5!"333!60!,'+,C,+70*&!+,C)/-,!C0'*0..,!F,&<)((0',(,!')55P7*,5,110/)!

,<2,0'*,! ,'(5,'0*,! (&<)! 5P&**)',<)'*&! +,! 7'! 03#/3),0-9 2,g! 0<2,&X! 50! 2&--,F,5,*J! +,!

)C,*0/)! (0'*,5)C)/! +,-*05,! 57'.6,! )! 2)/(,b! ,5! (&'-).7,<)'*&! +,! 7'0! <,.5,&/)!

+,-*/,F71,&')!-201,05)!+)5!(0/,(&!&((57-05)#!V_/)R<0'&C!"333[!VHOOIUHLd[!

H'&5*/)!^!2&--,F,5)!2&-,1,&'0/)!>,p*7/)-!2,g! 57'.6)!)!(&'!<0..,&/)!,'.0..,&!(&/*,(05)!

.0/0'*)'+&!7'0!<,.5,&/)!-*0F,5,*J!2/,<0/,0#!V_/)R<0'&C!"333X!O05b!"338[!

Y*7+,! +,! 50F&/0*&/,&! V%5)550'+! $GG8[! )+! 0'05,-,! +).5,! )5)<)'*,! >,',*,! V%5)550'+! $GG@X!

%0'0]!$GG?X!`0'.)/*!$GGAX!e0*0'0F)!"338X!f0<2)5,-!"33A[!-7! ,<2,0'*,!-,'.&5,!'&'!

2)/2)'+,(&50/,! 0550! (/)-*0! &--)0! 60''&! <&-*/0*&! (&<)! 5P,<2,0'*&! ,'(5,'0*&! -,0!

-&..)**&! 0! <&<)'*&! >5)**)'*)! )! 2&--0! (&'+7//)! 0+! 7'! <0..,&/)! -*/)--! +)55P&--&!

<0/.,'05)#!!

47**0C,0! -)! .5,! ,<2,0'*,! C)'.&'&! -&5,+0/,110*,! */0! 5&/&! +0! 7'0! -*/7**7/0! /,.,+0! X! 50!

+,-*/,F71,&')! +).5,! ,<2,0'*,! )! 50! /,.,+,*J! +)550! -*/7**7/0! 2/&*)-,(0! ')! /,+7()! 50!

>5)--,&')#!VK055)<F0(6!$GG?X!_/)R<0'&C!"333X!I20/,(,&!"33$X!f0<2)5,-!"33A[!H'!7'!

0'05,-,! "+! +).5,! )5)<)'*,! >,',*,! +)5! "33A! f0<2)5,-! )*! 05#! 60! /,-(&'*/0*&! (6)! 7'0!

,'(5,'01,&')!+,-*05)! >,'&! 0! :@i! +,! 7'! ,<2,0'*&! -&5,+0/,110*&! (&'!7'! ,<2,0'*&! 0--,05)!

'&'!07<)'*0!5&!-*/)--!0!5,C)55&!+)55P&--&!<0/.,'05)!(&'>/&'*0*&!(&'!5P,<2,0'*&!0--,05)#!

Vf0<2)5,-!"33A[!

I5*/,! -*7+,! +,<&-*/0'&! (6)! 5P,'(5,'01,&')! +).5,! ,<2,0'*,! /,-75*0! C0'*0..,&-0! -)!

(&'-)'*)! 7'0! /,+71,&')! +)5! (0'*,5)C)/#! V40R060-6,! "3$3X! Q)C,50(N70! "3$$X! Q)55,',!

"33GX!I20/,(,&!"33$[!
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;$;&!1JHDB&HQQEGH1FB&
!

Y,! +)>,',-()! (0/,(&! ,<<)+,0*&! ,5! (0/,(&! &((57-05)! )'*/&! A"6! +055P,'-)/,<)'*&! +).5,!

,<2,0'*,!<)'*/)! (0/,(&!2/)(&()! ,5! (0/,(&!+0!8!.,&/',! 0!8!<)-,!+055P,'-)/,<)'*&!+).5,!

-*)--,#!

H5! 2/&*&(&55&! 2/)C,-*&! ,',1,05<)'*)! +0! Q/W')<0/R! ')5! $GAA! VQ/W')<0/R! $GAA[!

2/)C)+)C0!(6)!.5,!,<2,0'*,!+)'*0/,!7'0!C&5*0!,'-)/,*,!'&'!2&*)--)/&!)--)/)!-&**&2&-*,!0!

(0/,(&!2/,<0!+,!*/)!<)-,!')550!<0'+,F&50!)!-),!<)-,!')550!<0-()550!2)/!(&'-)'*,/)!7'0!

(&//)**0!&-*)&,'*)./01,&')#!

O,-(6! )*! 05#! VO,-(6! "33:[! +,<&-*/b! (6)! 7'! 2)/,&+&! (&-k! 2/&57'.0*&! +,! .70/,.,&')!

C)',C0!/,*)'7*&!')()--0/,&!-7550!F0-)!+,!+0*,!)<2,/,(,#!

u'0! /)C,-,&')9 5)**)/0/,0! +,! %6,020-(&! )*! 05#! ')5! "33:! V%6,020-(&! "33:[X! +,! (7,! ^!

/,2&/*0*0! 50! *0F)550!+),!/,-75*0*,! V40F)550!$[X!0'05,11b!$?!0/*,(&5,!2)/!7'!*&*05)!+,!8DA!

201,)'*,!)!$D3:!,<2,0'*,!(0/,(0*,!,<<)+,0*0<)'*)!(&'!7'!*'""'<#(39+0!$!0!$3!0'',#!H5!

*0--&! +,! -&2/0CC,C)'10! C0/,0! +055P! D3! 05! $33~! (&'! 7'0!<)+,0! +)5! G@~X! +)+7()'+&!

05(7')!5,'))!.7,+0h!

$# 05<)'&! :! ,<2,0'*,! -&'&! ')()--0/,! ')550! 2&/1,&')! 0'*)/,&/)! +)550! <0'+,F&50!

(&<)!-&-*).'&!0+!7'0!2/&*)-,!>,--0#!

"# 50! -*0F,5,*J!2/,<0/,0! (&'!7'! *&/N7)!+P,'-)/,<)'*&! >,'&!0!8@!L(<!^!7'! >0**&/)!

>&'+0<)'*05)!2)/!50!-&2/0CC,C)'10!,<250'*0/)!0!57'.&!*)/<,')#!

8# 7'0!N705,*J!&--)0!F7&'0!V(50--,!+0!H!0!HHH!-)(&'+&!50!(50--,>,(01,&')!+,!S)R6&5<!

)!f0/F[!^!7'!>0**&/)!,<2&/*0'*)!2)/!50!2/&.'&-,!,<250'*0/)!0!57'.&!*)/<,')#!

!

&

&

&

&

&

&

&



%02#:!=!I55T&'T>&7/!

! @A!

&

)1XENN1&%&5B0J1TTHTECK1&E&ILDDEIIB&GH&HQ0H1CFH&DBC&D1JHDB&HQQEGH1FB&
M!PH101IDB&477;O&

!"#6$%' @#3A'
,2-A'
@,+4).'

,2-A'
B$+.).'

1C"-'
:D?' B$3#'

E"%FA'G+#)'
:=?'

E"44A'G+#)'
:=?'

S6A'203"'$%0$"5M$*++-$ *B$ UF$ >,$ *B$ R$ ,9M-$ :E$
K"#'/`$%0$"5M$*++-$ U$ UR$ FU$ *<9$ >$ +-MR$ :E$
Y"51A2$V$d/5]2'@%#$*++-$ *B$ *FB$ RB$ *$ ,$ ,BMB$ :E$
Y#e'%3"#L$%0$"5M$*+++$ 9B$ *9B$ *9B$ BM9<F$ F$ +,MB$ +,MB$
b/#5=6A2$%0$"5M$>BBB$ *>$ *B9$ +U$ *<>$ >$ +-M>$ :E$
!A/`$%0$"5M$>BB*$ *R$ 9U$ 9U$ *$ B$ *BBMB$ *BBMB$
!A/`$%0$"5M$>BB*$ >-$ *>F$ *>F$ *<>$ >$ +,MF$ +,MF$
f"'%5%1$%0$"5M$>BB*$ >-$ *,U$ *U*$ *<F$ *$ ++MB$ :E$
f#='E%#$>BB*$ 9$ RF$ RF$ >$ *$ +-MF$ +-MF$
!//;%#$%0$"5M$>BB>$ *B$ 9R$ R,$ *$ B$ *BBMB$ :E$
?"5g$%0$"5M$>BBF$ RR$ *-U$ *-U$ *<F$ 9$ +UM-$ :E$
d/5]2'@%#$%0$"5M$>BBF$ >R$ *RR$ *RR$ F<9$ 9$ +-MB$ +UM9$
K%10/#2$%0$"5M$>BBF$ U>$ F>9$ F>9$ *<9$ >$ ++MR$ ++MR$
W'@10#"'E$%0$"5M$>BBF$ +9$ >+9$ >+9$ *<9$ *,$ +FMF$ +FMF$
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)!4&/&'*&TQ/0')<0/R!50!+)>&/<01,&')!-7.5,!05(.6,%./!^!<&-*/0*0!')5!./0>,(&!$$#!

%&'-,+)/0'+&! 5)!0(N7,-,1,&',!(&'!(0/,(&!<&'&50*)/05)!+,-*05<)'*)!05!2,50-*/&!$!-755)!

!""#$%#&'()! (&'! */0C0*0! +,! @! <<! )! 4&/&'*&TQ/0')<0/R! 50! +)>&/<01,&')! -7.5,!

05(.6,%./!^!<&-*/0*0!')5!./0>,(&!$"#!

%&'-,+)/0'+&!5)!0(N7,-,1,&',!(&'!(0/,(&!<&'&50*)/05)!+,-*05<)'*)!05!2,50-*/&!@!-7!!""#

$%#&'()!(&'!*/0C0*0!+,!@!<<!)!4&/&'*&TQ/0')<0/R!50!+)>&/<01,&')!-7.5,!05(.6,%./!^!

<&-*/0*0!')5!./0>,(&!$8#!

;)/! &.',! -,*701,&')! -2)/,<)'*05)! ^! -*0*0! (05(&50*0! 50! +,-*/,F71,&')! 2)/()'*705)! +)5!

(0/,(&!-7.5,!05(.6,%./!)!,!/,-75*0*,!-&'&!-,'*)*,110*,!'),!./0>,(,!$:X!$@!)!$?#!

 

 

  



%02#?!=!`,-75*0*,!

! DG!

)1XENN1&%&)BJBCFBU9J1CEQ1J\&

Toronto-Branemark 

Load 

Config. 
$$

1D 1M 2D 2M 3R 3L 4D 4M 5D 5M 

[!m/

m] 

[!m/

m] 

[!m/

m] 

[!m/

m] 

[!m/

m] 

[!m

/m] 

[!m/

m] 

[!m/

m] 

[!m/m

] 

[!m/

m] 

Bilat. 
!"  -44,3 -209 154,5 -21,8 63,5 1,4 111,6 76,3 -171,5 -199 

"  flex 164,7 176,2 62,1 35,3 27,5 

Load on 

1 

!"  36,3 
-

425,6 
355,4 -23,4 87,7 3,9 -22,7 -19,2 -38 -0,7 

"  flex 461,9 378,9 83,8 3,5 37,2 

Load on 

5 

!"  -15,4 2,7 -4,1 -11,6 32,2 0,7 248,6 140,4 -205,7 -319,4 

"  flex 18,1 7,5 31,6 108,3 113,7 

)1XENN1&4&!//#3,#4352&0,8+8.,8&

All-on-Four Engaging 

Cantilever 

length [mm] 

Load 

Configuration 
$$

1D 2D 2M 4M 4D 5D 

[!m/

m] 

[!m/

m] 

[!m/

m] 

[!m/

m] 

[!m/

m] 

[!m/

m] 

15 mm 

Bilateral 
!"  -188,4 211,2 25,4 12,7 21,3 -247,1 

"  flex - 185,8 8,5 - 

Load on 1 
!"  -248,9 287,8 29,9 19,9 -24 12,2 

"  flex - 257,9 43,9 - 

Load on 4  
!"  -2,4 115,9 16,5 2,4 80,7 -561,3 

"  flex - 99,5 78,2 - 

5 mm 

Bilateral 
!"  -130,3 64,5 8,4 9,8 0,9 -106,1 

"  flex - 56,9 8,9 - 

Load on 1 
!"  -101,3 84 1,9 8,2 -6,3 3,9 

"  flex - 82,1 14,5 - 

Load on 4 
!"  -0,4 80,2 10,5 8,2 14,5 -296,4 

"  flex - 69,7 6,3 - 

 



%02#?!=!`,-75*0*,!

! G3!

)1XENN1&8&!//#3,#4352&%3,#0,8+8.,8&

All-on-Four Non-Engaging 

Cantilever 

length [mm] 

Load 

Configuration 
$$

1D 2D 2M 4M 4D 5D 

[!m/

m] 

[!m/

m] 

[!m/

m] 

[!m/

m] 

[!m/

m] 

[!m/

m] 

15 mm 

Bilat. 
!"  -345,7 80,5 -34,8 22,3 61,3 -125,2 

"  flex - 115,3 39 - 

Load on 1 
!"  -547,7 114,5 -42,2 56 -2,2 -2,5 

"  flex - 156,7 58,2 - 

Load on 4 
!"  6,8 14,6 -20,2 -12,6 126,4 -320 

"  flex - 34,8 139 - 

5 mm 

Bilat. 
!"  -167 26,6 -13,6 22,6 12,6 -115,9 

"  flex - 40,2 10 - 

Load on 1 
!"  -321,8 19,3 -14,8 34,5 2 4,2 

"  flex - 34,1 32,5 - 

Load on 4 
!"  3,1 12,3 -2,8 0,3 37 -253,3 

"  flex - 15,1 36,7 - 

 

)1XENN1&;&b1JH1KHBCE&0EJDECFL1NE&R&GHSSEJECK1&FJ1&D1CFHNETEJ&%<&QQ&E&<&QQ&

$

Eng load 

on 1 

Non-Eng 

load on 1 

Eng load 

on 5 

Non-Eng 

load on 5 

Eng 

load bi 

Non-Eng 

load bi 
AVERAGE 

c"#$^$ 203% 93% 90% 62% 121% 87% 102% 

 

 

 

 

 

 

 

 



%02#?!=!`,-75*0*,!

! G$!

6J1SHDB&%&,ESBJQ1KHBCE&+:5-;0,-<&DBC&D1JHDB&XHN1FEJ1NE&GENN1&DBCSBJQ1KHBCE&
)BJBCFB&9J1CEQ1J\&

 
&

6J1SHDB&4&,ESBJQ1KHBCE&+:5-;0,-<&DBC&D1JHDB&QBCBN1FEJ1NE&GHIF1NQECFE&1&%&
GENN1&DBCSBJQ1KHBCE&)BJBCFB&9J1CEQ1J\&

 
 

 

T"@3!

T"33!

T$@3!

T$33!

T@3!

3!

@3!

$33!

$@3!

"33!

$K! $O! "K! "O! 8`! 8S! :K! :O! @K! @O!

)BJBCFB&9J1CEQ1J\&9HN1FEJ1N&NB1G&

4&/&'*&!Q,50*)/05)!

T@33!

T:33!

T833!

T"33!

T$33!

3!

$33!

"33!

833!

:33!

$K! $O! "K! "O! 8`! 8S! :K! :O! @K! @O!

)BJBCFB&9J1CEQ1J\&NB1G&BC&%&

4Q!-7!$!



%02#?!=!`,-75*0*,!

! G"!

6J1SHDB&8&,ESBJQ1KHBCE&+:5-;0,-<&DBC&D1JHDB&QBCBN1FEJ1NE&GHIF1NQECFE&1&<&
GENN1&DBCSBJQ1KHBCE&)BJBCFB&9J1CEQ1J\&

 
 

6J1SHDB&;&,ESBJQ1KHBCE&+:5-;0,-<&DBC&D1JHDB&XHN1FEJ1NE&GENN1&DBCSBJQ1KHBCE&
!//#3,#4352&0,8+8.,8Z&DBCSJBCFB&FJ1&FJ1T1F1&DBC&D1CFHNETEJ&GH&%<&QQ&E&GH&<&QQ 

 
 

T:33!

T833!

T"33!

T$33!

3!

$33!

"33!

833!

$K! $O! "K! "O! 8`! 8S! :K! :O! @K! @O!

)BJBCFB&9J1CEQ1J\&NB1G&BC&<&

4Q!-7!@!

T833X3!

T"33X3!

T$33X3!

3X3!

$33X3!

"33X3!

833X3!

$K! "K! "O! :K! :O! @K!

"NNUBCUSBLJ&EC2&XHN1FEJ1N&NB1G&

$@!<<!

@!<<!



%02#?!=!`,-75*0*,!

! G8!

6J1SHDB&< ,ESBJQ1KHBCE&+:5-;0,-<&DBC&D1JHDB&QBCBN1FEJ1NE&GHIF1NQECFE&1&%&
GENN1&DBCSBJQ1KHBCE&!//#3,#4352&0,8+8.,8Z&DBCSJBCFB&FJ1&FJ1T1F1&DBC&D1CFHNETEJ&
GH&%<&QQ&E&GH&<&QQ 

 
6J1SHDB&>&,ESBJQ1KHBCE&+:5-;0,-<&DBC&D1JHDB&QBCBN1FEJ1NE&GHIF1NQECFE&1&<&
GENN1&DBCSBJQ1KHBCE&!//#3,#4352&0,8+8.,8Z&DBCSJBCFB&FJ1&FJ1T1F1&DBC&D1CFHNETEJ&
GH&%<&QQ&E&GH&<&QQ&

 

T833X3!

T"33X3!

T$33X3!

3X3!

$33X3!

"33X3!

833X3!

:33X3!

$K! "K! "O! :K! :O! @K!

"NNUBCUSBLJ&EC2&NB1G&BC&%&

$@!<<!

@!<<!

T?33X3!

T@33X3!

T:33X3!

T833X3!

T"33X3!

T$33X3!

3X3!

$33X3!

"33X3!

$K! "K! "O! :K! :O! @K!

"NNUBCUSBLJ&EC2&NB1G&BC&<&

$@!<<!

@!<<!



%02#?!=!`,-75*0*,!

! G:!

6J1SHDB&3&,ESBJQ1KHBCE&+:5-;0,-<&DBC&D1JHDB&XHN1FEJ1NE&GENN1&DBCSBJQ1KHBCE&
!//#3,#4352&,3,)0,8+8.,8Z&DBCSJBCFB&FJ1&FJ1T1F1&DBC&D1CFHNETEJ&GH&%<&QQ&E&GH&<&
QQ 

 
6J1SHDB&?&,ESBJQ1KHBCE&+:5-;0,-<&DBC&D1JHDB&QBCBN1FEJ1NE&GHIF1NQECFE&1&%&
GENN1&DBCSBJQ1KHBCE&!//#3,#4352&,3,)0,8+8.,8Z&DBCSJBCFB&FJ1&FJ1T1F1&DBC&
D1CFHNETEJ&GH&%<&QQ&E&GH&<&QQ&

 

T:33X3!

T8@3X3!

T833X3!

T"@3X3!

T"33X3!

T$@3X3!

T$33X3!

T@3X3!

3X3!

@3X3!

$33X3!

$@3X3!

$K! "K! "O! :K! :O! @K!

"NNUBCUSBLJ&CBC&EC2&XHN1FEJ1N&NB1G&

$@!<<!

@!<<!

T?33X3!

T@33X3!

T:33X3!

T833X3!

T"33X3!

T$33X3!

3X3!

$33X3!

"33X3!

$K! "K! "O! :K! :O! @K!

"NNUBCUSBLJ&CBC&EC2&NB1G&BC&%&

$@!<<!

@!<<!



%02#?!=!`,-75*0*,!

! G@!

6J1SHDB&@&,ESBJQ1KHBCE&+:5-;0,-<&DBC&D1JHDB&QBCBN1FEJ1NE&GHIF1NQECFE&1&%&
GENN1&DBCSBJQ1KHBCE&!//#3,#4352&,3,)0,8+8.,8Z&DBCSJBCFB&FJ1&FJ1T1F1&DBC&
D1CFHNETEJ&GH&%<&QQ&E&GH&<&QQ&

 
6J1SHDB&%7&b1JH1KHBCE&0EJDECFL1NE&DBQ0NEIIHT1&CENNE&GHTEJIE&DBCGHKHBCH&
I0EJHQECF1NH&FJ1&NE&FJ1T1FE&!//#3,#4352&DBC&D1CFHNETEJ&GH&<&QQ&E&GH&%<&QQ&

 

T8@3X3!

T833X3!

T"@3X3!

T"33X3!

T$@3X3!

T$33X3!

T@3X3!

3X3!

@3X3!

$33X3!

$@3X3!

$K! "K! "O! :K! :O! @K!

"NNUBCUSBLJ&CBC&EC2&NB1G&BC&<&

$@!<<!

@!<<!

838~!
$G8~! $G3~! $?"~!

""$~! $DA~! "3"~!

$33~!
$33~! $33~! $33~!

$33~! $33~! $33~!

3~!

$3~!

"3~!

83~!

:3~!

@3~!

?3~!

A3~!

D3~!

G3~!

$33~!

d'.!5&0+!
&'!$!

L&'Td'.!
5&0+!&'!$!

d'.!5&0+!
&'!@!

L&'Td'.!
5&0+!&'!@!

d'.!5&0+!F,! L&'Td'.!
5&0+!F,!

IMd`IUd!

b1JH1KHBCH&g&

@<<!

$@<<!



%02#?!=!`,-75*0*,!

! G?!

6J1SHDB&%%&,ESBJQ1KHBCE&+:5-;0,-<&DBC&D1JHDB&XHN1FEJ1NEZ&DBCSJBCFB&FJ1&N1&
DBCSBJQ1KHBCE&)BJBCFB&9J1CEQ1J\&E&NE&DBCSBJQ1KHBCH&+//#3,#4352&0,8+8.,8&E&
,3,)0,8+8.,8&DBC&D1CFHNETEJ&GH&<&QQ&

 
6J1SHDB&%4&,ESBJQ1KHBCE&+:5-;0,-<&DBC&D1JHDB&QBCBN1FEJ1NE&GHIF1NQECFE&1&%Z&
DBCSJBCFB&FJ1&N1&DBCSBJQ1KHBCE&)BJBCFB&9J1CEQ1J\&E&NE&DBCSBJQ1KHBCH&+//#3,#
4352&0,8+8.,8&E&,3,)0,8+8.,8&DBC&D1CFHNETEJ&GH&<&QQ&

 

T"@3!

T"33!

T$@3!

T$33!

T@3!

3!

@3!

$33!

$@3!

"33!

$K! $O! "K! "O! 8`! 8S! :O! :K! @O! @K!

9HN1FEJ1N&NB1G&

I&:(!@<<!F,!

I&:)!@<<!F,!

4Q!$@!<<!F,!

T@33!

T:33!

T833!

T"33!

T$33!

3!

$33!

"33!

833!

:33!

$K! $O! "K! "O! 8`! 8S! :O! :K! @O! @K!

=B1G&BC&%&

I&:(!@<<!-7!$!

I&:)!@<<!-7!$!

4Q!$@<<!-7!$!



%02#?!=!`,-75*0*,!

! GA!

6J1SHDB&%8&,ESBJQ1KHBCE&+:5-;0,-<&DBC&D1JHDB&QBCBN1FEJ1NE&GHIF1NQECFE&1&<Z&
DBCSJBCFB&FJ1&N1&DBCSBJQ1KHBCE&)BJBCFB&9J1CEQ1J\&E&NE&DBCSBJQ1KHBCH&+//#3,#
4352&0,8+8.,8&E&,3,)0,8+8.,8&DBC&D1CFHNETEJ&GH&<&QQ&

 
6J1SHDB&%;&,HIFJHXLKHBCE&0EJDECFL1NE&GENNB&IFJEII&IL2NH&+:5-;0,-<&CENNE&GHTEJIE&
DBCSBJQ1KHBCH&DBC&D1JHDB&XHN1FEJ1NE&

 

T:33!

T833!

T"33!

T$33!

3!

$33!

"33!

833!

$K! $O! "K! "O! 8`! 8S! :O! :K! @O! @K!

=B1G&BC&<&

I&:(!@<<!-7!@!

I&:)!@<<!-7!@!

4Q!$@<<!-7!@!

":~!

"A~!

:$~!

@"~!

:A~!

$A~!

8:~!

"8~!

$A~!

$$~!

?~! $D~!

@~!

8~!

$"~!

$3~!

8@~!

8@~!

88~!

$G~!

8"~!

4&/&'*&!Q/0')<0/R!

I&:!)'.!$@!<<!

I&:!)'.!@!<<!

I&:!'&'T)'.!$@!<<!

I&:!'&'T)'.!@!<<!

9HN1FEJ1N&NB1G&
IF7*<!$! IF7*<!"! IF7*<!8! IF7*<!:! IF7*<!@!



%02#?!=!`,-75*0*,!

! GD!

6J1SHDB&%<&,HIFJHXLKHBCE&0EJDECFL1NE&GENNB&IFJEII&IL2NH&+:5-;0,-<&CENNE&GHTEJIE&
DBCSBJQ1KHBCH&DBC&D1JHDB&QBCBN1FEJ1NE&IL&%&

 
6J1SHDB&%>&,HIFJHXLKHBCE&0EJDECFL1NE&GENNB&IFJEII&IL2NH&+:5-;0,-<&CENNE&GHTEJIE&
DBCSBJQ1KHBCH&DBC&D1JHDB&QBCBN1FEJ1NE&IL&<&

 
!

:?~!

:3~!

:G~!

A"~!

D$~!

8A~!

@$~!

:"~!

"3~!

G~!

G~! :~!

A~!

A~!

D~!

G~!

:~!

"~!

"~!

3~!

$~!

4&/&'*&!Q/0')<0/R!

I&:!)'.!$@!<<!

I&:!)'.!@!<<!

I&:!'&'T)'.!$@!<<!

I&:!'&'T)'.!@!<<!

=B1G&BC&%&
IF7*<!$! IF7*<!"! IF7*<!8! IF7*<!:! IF7*<!@!

"~!

3~!

3~!

$~!

$~!

"~!

$A~!

""~!

A~!

@~!

8~! :3~!

$$~!

?~!

"D~!

$"~!

@:~!

A"~!

A"~!

?:~!

D"~!

4&/&'*&!Q/0')<0/R!

I&:!)'.!$@!<<!

I&:!)'.!@!<<!

I&:!'&'T)'.!$@!<<!

I&:!'&'T)'.!@!<<!

=B1G&BC&<&
IF7*<!$! IF7*<!"! IF7*<!8! IF7*<!:! IF7*<!@!



%02#A!=!K,-(7-,-&')!

! GG!

!

!"#$%!"!"#$%##"&'(!
!

!

!

!

!

!

!

3$%&!//#3,#4352&TI$&)BJBCFB&9J1CEQ1J\&
!

S)! /,0F,5,*01,&',! ,<250'*&T2/&*)-,(6)! >755T0/(6! +,! *,2&! 4&/&'*&TQ/0')<0/R! V4Q[! (&'!

(0'*,5)C)/!+,-*05)!-&'&!-*0*)!+,<&-*/0*)!)--)/)!7'P05*)/'0*,C0!(5,',(0<)'*)!2/)+,(,F,5)!

2)/!50!/,0F,5,*01,&')!+,!<0-()550/,!)+)'*75,!VdR)57'+!"338[#!

I5!>,')!+,!2&*)/!/,+7//)!,5!(0'*,5)C)/!+0!(,/(0!7'0!+)(0+)!C,)')!7*,5,110*0!50!*)(',(0!!""#

$%#&'()! VI&:[! VO05b! "338[! 2)/! 50! N705)! ^! -*0*&! +,<&-*/0*&! ,5! -7(()--&! (5,',(&! ')5!

F/)C)!)!<)+,&!*)/<,')!+0!+,C)/-,!07*&/,!VO05b!"3$$X!B/0'()**,!"3$3X!e),'-*),'!"3$3X!

Z)'-)'!"3$$X!K)5!B0FF/&!"3$3[#!

;)/! C057*0/)! 50! -70! C05,+,*J! +0! 7'! 27'*&! +,! C,-*0! F,&<)((0',(&! /,-2)**&! 0550!

(&'>,.7/01,&')!4&/&'*&TQ/0')<0/R!-&'&!-*0*)!)>>)**70*)!+)55)!0'05,-,! -7.5,! )5)<)'*,!

>,',*,!BdI!/,*)'7*)!7*,5,! 0'(6)!2)/! ,'+0.0/)! 50!<)((0',(0!+,! -,-*)<,!F,&5&.,(,! VQ)55,',!

"33GX! 40R060-6,! "3$3X! Q)C,50(N70! "3$$X! f0<2)5,-! "33A[#! I! 20/*)! Q&'')*! )*! 05#!

VQ&'')*!"33G[!(6)!C057*0'+&!7'0!/,0F,5,*01,&')!I55T&'T>&7/!,'!8!+,C)/-)!(&'+,1,&',!+,!

(0/,(&! (&'(57+)! (6)! (&'! 7'! (0/,(&! ,'! 2&-,1,&')! <&50/)! 5P)'*,*J! +)55&! -*/)--! 2&--0!

)--)/)! (/,*,(0! 2)/! 5P,<2,0'*&! +,-*05)X! ,! /,-75*0*,! +).5,! -*7+,! (&'+&**,! +0! 05*/,! 07*&/,!

/,-75*0'&! -,<,5,! )! ,'+,(0'&! 50! 57'.6)110! +)5! (0'*,5)C)/! +,-*05)! (&<)! +)*)/<,'0'*)!

2/,'(,205)#!H'>0**,X!40R060-6,!)*!05#!V40R060-6,!"3$3[!60!(&'>/&'*0*&!50!(&'>,.7/01,&')!



%02#A!=!K,-(7-,-&')!

! $33!

4Q! (&'! ?! &! :! ,<2,0'*,! 0--,05,! (&'! 50! (&'>,.7/01,&')! I55T&'T>&7/! (&'! ,<2,0'*,! +,-*05,!

,'(5,'0*,!+,!$@iX!83i!)!:@i!(&'!/)50*,C0!/,+71,&')!+)5!(0'*,5)C)/!)X!0225,(0'+&!7'!(0/,(&!

0550! >,')! +)5! (0'*,5)C)/X! 60! /,5)C0*&! (6)! 5&! -*/)--! 055P,'*)/>0((,0! &--&T,<2,0'*&!

+,<,'7,-()! 055P07<)'*0/)!+)55P,'(5,'01,&')!+).5,! ,<2,0'*,!+,-*05,! )!+)550! (&'-).7)'*)!

/,+71,&')!+)5!(0'*,5)C)/#!I55)!-*)--)!(&'(57-,&',!.,7'.&'&!Q)C,50(N70!)!(&550F&/0*&/,!

VQ)C,50(N70!"3$$[#!Q)55,',! )*! 05#! VQ)55,',! "33G[! (&'>/&'*0'+&!7'0! (&'>,.7/01,&')!4Q!

(&'! (0'*,5)C)/! +,-*05)! +,! $@!<<! )+! 7'0! (5,',(0<)'*)! )N7,C05)'*)! I&:! (&'! ,<2,0'*,!
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