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#.C%I19J572% *6?K$% L'(2<EK% CGF21(M% 5+(9N572O,PKP12(456'7K,(

Q9:91>9E% H% *9,6% !""HR% 2::9,69E% -S%T24% !""#

%@>932A9'2 3.-!"2 041#5&+.-!"2 "+/"+42 ./2 62 0+(.7+2 8142 8.+*02 "+/"/2 6,02 ."2 ./2 )/+02 8142 9).7:2 71,"41*2 182 ;+64.,-2 76#67."<2 6,0
71=#67".1,2 9)6*."<2 182 ;).*"5.,2 /1.*/2 .,2 0.88+4+,"2 "<#+/2 182 +=;6,:=+,"/'2 >"2 ./2 62=10+4,2 0+(.7+2&!.7!2 ./2 71==1,*<2 )/+0
.,2 ?+4=6,<2 6,02 ,1&2 .,2 @1*6,0'2 A!+2 +B6=#*+/2 182 76*.;46".1,2 182 "!+2 *.-!"2 041#5&+.-!"2 "+/"+42 .,2 *6;146"14<2 6,02 .,5/.")C
6,02 ."/2 6##*.76".1,2 .,2 4+6*2 +=;6,:=+,"2 64+2 #4+/+,"+0'

1<B=63C>D2 +=;6,:=+,"/C2 71=#67".1,2 71,"41*C2 *.-!"2 041#5&+.-!"2 "+/"+4C2 0<,6=.72 =10)*)/2 182 /1.*2 0+814=6".1,'

EF$ (8936C;A9468

>,74+6/+2 182 0+=6,0/2 71,7+4,.,-2 "!+2 9)6*."<2 182 0.85
8+4+,"2 "<#+/2 182 +64"!2 /"4)7")4+/2 !6/2 ;++,2 1;/+4(+02 4+5
7+,"*<'2D#+7.6*2/"4+//2./26*/12#)"21,2"!+2/!14"20)46".1,218
71,/"4)7".1,'2 A!6"2 ./2&!<2 "!+2 .,"+4+/"2 .,2 9).7:2=+"!10/
182 71,"41*2182-41),0271=#67".1,2!6/2 .,74+6/+02 4+7+,"*<'
E##*.76".1,21829).7:26,02,1"271=#*.76"+02=+"!1021827)45
4+,"2 71,"41*2 ./2 +/#+7.6**<2 .=#14"6,"'2 F6**.,-5&+.-!"
0+8*+7"1=+"+4/2 FGH2 182 0.88+4+,"2 /"4)7")4+2 6,02 #646=5
+"+4/2 64+2 )/+02 .,2 =6,<2 71),"4.+/2 8142 71,"41*2 "+/"/2 18
67!.+(+0271=#67".1,2182 /);/1.*2 6,02=60+2-41),02 IJK2LM'

F6**.,-5&+.-!"2 0+8*+7"1=+"+4/2=1),"+02 1,2 6)"1=15
".(+2 (+!.7*+/2 !6/2 ;++,2 .,"410)7+02 4+7+,"*<2 .,2 !.-!&6<
+,-.,++4.,-'2 A!+<2 64+2 )/+02 8142=+6/)4+=+,"2 182 ;+64.,-
76#67."<2 182 41602 /)4867+2 ;6/+02 1,2 0+8*+7".1,2 ;1&*2 INM'
F147+2 .=#)*/+2 .,2 "!+2 46,-+2182 O2 :P2 "12QRS2:P2 ./2 "46,/5
=.""+02 1,2 "!+2 /)4867+2 182 "+/"+02 =+0.)=2 "!41)-!2 "!4)/"
#*6"+2 182 460.)/2 NSS2 =='2 E2 /7!+=+2 182 =+6/)4+=+,"2 18
0+8*+7".1,2;1&*21,241602/)4867+2)/.,-2FGH2./2#4+/+,"+0
.,2F.-2J'

T,2 "!+2 "!+14+".76*2 ;6/./2 182 71,/.0+4+02 #41;*+=2 IRC
UM2."2 ./26//)=+02"!6"2*160.,-2182/1.*2&."!2"!+2*.-!"&+.-!"
0<,6=.72 0+8*+7"1=+"+42 76,2 ;+2 "4+6"+02 6/2 62 #41;*+=2 18
/!14"2 0)46".1,29)6/.5/"6".76*2 #4+//)4+2182 "!+2#*6"+2 1,2 "!+
+*6/".72 !6*85/#67+'

A!./2#6#+420+/74.;+/262*.-!"2041#5&+.-!"2"+/"+42)/+0
.,2 ?+4=6,<2 ILC2 OM2 6,02 VW+7!2 X+#);*.72 IQM'2 A!+4+2 64+
6*/12 71=#6,.+/2 .,2@1*6,02&!.7!2 6##*<2 "!./2 0+(.7+'

A!+2=+6/)4+21829)6*."<218271,"41**+0271=#67".1,218
/1.*2 ;).*"2 .,2 +=;6,:=+,"/2 ./2 "!+2(6*)+2182 /1.*2 0+-4++218
71=#67".1,2 >/Y !0%!0/2 Z&!+4+2 !02 K2 04<2 0+,/."<2 182 /1*.0
#64".7*+/C2 !0/2K2 =6B.=)=2 04<2 0+,/."<2 182 /1*.02 #64".7*+/
"+/"+02&."!2@417"142=+"!10[2142 "!+2(6*)+21820+814=6".1,

.,0+B2>1Y \Q%\J2Z&!+4+2\J26,02\Q2K2#4.=64<26,02/+71,05
64<2=10)*.2182/1.*20+814=6".1,2"+/"+02&."!2]DD2#*6"+[214
/+71,064<2=10)*)/2 182 0+814=6".1,2\Q2 I^M'

,4G$EF$D7!+=+2182=+6/)4+=+,"2182;1&*21820+8*+7".1,/21,
41602 /)4867+2 )/.,-2 FGH2 INM

A!+/+2"<#+/2182"+/"/264+2*6;1)4571,/)=.,-26,02*1,-5
*6/".,-2 6,02 "!+<2 76,,1"2 ;+2 71,0)7"+02 .,2 6**2 8.+*02 71,0.5
".1,/'

3.-!"2041#5&+.-!"2"+/"+42!6/2=6,<260(6,"6-+/271=5
#64.,-2&."!2 "460.".1,6*2 71,"41*2 "+/"/'2 A!+/+2 64+$
• +*.=.,6".1,2 182 !+6(<2 +9).#=+,"C2 &!.7!2 ./2 )/+02 6/

71),"+4&+.-!"2.,2"!+2=+"!102182"+,"6".(+2/"6".72*160/
&."!2]DD2#*6"+C
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• #1//.;.*."<2 "12 71,0)7"2 "!+2 "+/"/2 .,2 76/+2 182 *.=."+0
/)4867+2 6,02 0.88.7)*"2 677+//C2 +-2 0<:+/C2 ;67:8.**/2 18
,6441&2 +B76(6".1,/C

• /=6**2 0.=+,/.1,/2 ZJCR2 =2 !.-![2 6,02 *.-!"2 &+.-!"
ZQS :-[C

• /!14"2 ".=+2814262 "+/"2 Z6;1)"2N2=.,[2+,6;*+/2 "12=6:+
=6,<2 "+/"/2 6,02 "12 0+,/.8<2 "+/"+02 #1.,"/2 6,02 8.,0
_&+6:`2 64+6/C

• #1//.;.*."<2"121;"6.,24+/)*"/2.==+0.6"+*<2/!14"+,/2"!+
0)46".1,2 182 71,/"4)7".1,2 6,02 01+/2 ,1"2 76)/+2 /!)"5
01&,/20)4.,-2 +64"!2&14:/'
A!+2 #6#+42 #4+/+,"/2 +B6=#*+/2 182 76*.;46".1,/2 182 "!+

*.-!"2 041#5&+.-!"2 "+/"+42 &!.7!2 &+4+2 =60+2 #4.142 "12 ."/
6##*.76".1,2 .,2 71=#67".1,2 71,"41*2 182 4+6*2 +=;6,:=+,"/'
V144+*6".1,/2;+"&++,20<,6=.72=10)*)/2182/1.*20+814=65
".1,2 \H2 6,02 1"!+42 -+1"+7!,.76*2 #646=+"+4/2 Z>DC2 \JC2 \Q[C
&!.7!2 64+2 ,14=6**<2 "+/"+02 8142 +(6*)6".1,2 182 71=#67".1,
9)6*."<C2&+4+2 0+"+4=.,+02 1,2 "!+2 ;6/./2 182 1)42 1&,2 *6;15
46"14<2 +B6=.,6".1,/2 182 =+0.)=2 /6,0'2 H+#+,0+,7<
\HaYa8Z>D[2&6/20+"+4=.,+02;6/.,-21,2+B6=.,6".1,/21826**5
.,2 6--4+-6"+2 1,2 "!+2 "+/"2 8.+*0'

HF$!I<$C<>A34J9468$ 6K$ 9I<$ 9<>9$L<9I6C

HFEF$ '4GI9$ C36JM=<4GI9$ 9<>9<3

A!+2 *.-!"2 041#5&+.-!"2 "+/"+42 71,/./"/2 182 /"++*2 "!4)/"
#*6"+2 ZJ[2 0.6=+"+42 182 NSS2==2&."!2 !1*0+4/2 ZQ[2 6,02 "!+
0+"+7"142 8142 /+""*+=+,"2 =+6/)4+=+,"2 ZN['2 ?).0+2 ;642 ZL[
&."!2/!17:26;/14;+42ZR[26,02JS2:-2&+.-!"2ZU[2!6,-.,-2.,
/,6#2 86/"+,+42 ZO[2 ./2 #*67+02 1,2 "!+2 "!4)/"2 #*6"+'2H+"+7"14
./271,,+7"+02&."!2"!+2+*+7"41,.72/+""*+=+,"2=+"+42Z^['2A!+
/+""*+=+,"2=+"+42 /!1&/2 6,02 4+-./"+4/2 0+8*+7".1,2 182 /);5
/1.*2 ),0+42 "!+2 "!4)/"2 #*6"+2 68"+42 +67!2 182 "!4++2 .=#67"/
6,02 "!+,2 "!+2 6(+46-+2 0+8*+7".1,2 1)"2 182 "!+2 "!4++2 =+65
/)4+=+,"/C2 "!+2 (6*)+2 182 0<,6=.72=10)*)/2 182 /1.*2 0+8145
=6".1,2 \H2 6,02 "!+2 _".=+2 182 677+*+46".1,`2 )H%(2 Z&!+4+
)H2 K2 0+8*+7".1,2 182 /1.*2 ),0+42 "!+2 "!4)/"2 #*6"+C2 (2 K2 "!+
0+8*+7".1,2 46"+['2 A!+2 0.6-46=2 182 "!+2 *.-!"2 041#5&+.-!"
"+/"+42 ./2 #4+/+,"+02 .,2 F.-2 Q'

,4G$HF$H.6-46=2182 *.-!"2041#5&+.-!"2 "+/"+42&."!2+*+7"41,.7
/+""*+=+,"2 =+"+4

A!+2"+/"2./2;6/+021,2#410)7.,-28147+2.=#)*/+2182/!14"
0)46".1,2Z6=#*.")0+2OCSO2:P[2 "!41)-!2 "!+2&+.-!"2 .=#67"
041##.,-26*1,-2-).0+2;642841=2"!+2!+.-!"2Z![21,2"!+2/!17:
6;/14;+4'2 A!+2 .=#)*/+2 ./2 "46,/=.""+02 ;<2 "!+2 "!4)/"2 #*6"+
"12"!+2/)4867+2182"+/"+02/1.*26,02."276)/+/20+814=6".1,218
/1.*2 ),0+42 "!+2 #*6"+'2 A!+2 (6*)+2 182 0<,6=.72=10)*)/2 18
/1.*2 0+814=6".1,2 ./2 62 4+/)*"2 182 "!./2 "+/"2 ILM'2 >"2 ./2 76*7)5
*6"+02 841=2 "!+2 81**1&.,-2 +9)6".1,$
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&!+4+2 ?2 K2 0.6=+"+42 182 "!+2 "!4)/"2 #*6"+C2 ?2 Y2 NSS2 ==b

D" K26=#*.")0+21820<,6=.72/"4+//2),0+42"!+2"!4)/"2#*6"+C

D" 2 Y2 SCJ2 c@6b2 Du 2 K2 6(+46-+2 /+""*+=+,"2 182 "!+
"!4)/"2 #*6"+2 76*7)*6"+02 841=2 "!+2 4+/)*"/2 182 N2 .=#67"/
=60+2 68"+42 "!4++2 .,.".6*2 .=#67"/C2=='

HFHF$ %JJ74A29468$ 6K$ 74GI9$ C36JM=<4GI9$ 9<>9<3

A!./2"+/"+42./2)/+0281429).7:2+B6=.,6".1,21820<,6=.7
=10)*)/21820+814=6".1,'2A!+2=10)*)/2./2)/+028142+(6*)5
6".1,2 182 ;+64.,-2 76#67."<2 6,02 .,0.4+7"*<2 52 8142 71,"41*2 18
71=#67".1,2 9)6*."<2 182 /);/1.*C2 /1.*5/)4867+02 4160/C2 *6<5
+4/2182+=;6,:=+,"/2142;67:8.**/2;).*"2841=2=.,+46*2/1.*/C
/1.*/2 .=#41(+02&."!2 *.=+2142 841=2&6/"+2=6"+4.6*/'23.-!"
041#5&+.-!"2 "+/"+42 76,2 ;+2 )/+02 ILC2 OM2 ),0+42 "!+2 81**1&5
.,-2 71,0.".1,/$
•2 2 ),0+42 "!+2=+6/)4+=+,"2 46,-+2 JRa#a\Ha#a^S2c@6C
•28142=.,+46*27164/+5-46.,+02/1.*2&."!271,"+,"2182-46.,/

0a$aUNa==2,1"2+B7++0.,-2JR2d2Z6,02/1.*2&."!2)#2"1
NSad2 182 74)/!+02 /"1,+[2 6,02 8.,+5-46.,+02 ,1,571!+5
/.(+2 6,02 71!+/.(+2 /1.*2 .,2 /+=./1*.02 142 *1&2 #*6/".7
/"6"+C

•2&!+,2"!.7:,+//2182 "+/"+02),.814=2/1.*2 *6<+42 ./2 .,2 "!+
46,-+2 182 SCN2 "12 SCR2=2 IeC2 JSM'

HFNF$ !I<$=2B$ 6K$ A68C;A948G$ 9I<$ 9<>9

A!+2 "!4)/"2 #*6"+2 ./2 /+"2 )#2 1,2 "!+2 +(+,2 /)4867+2 6,0
600.".1,6**<2 ."2 ./2 60f)/"+02 ;<2 /!.8".,-2 6,02 41"6".,-'2 A!+
/)4867+21827164/+2-46.,2/1.*276,2;+2+(+,2)#2&."!2"!+2*6<+4
182 04<2 8.,+2 /6,02 "!.7:,+//2 182 8+&2=.**.=+"+4/'2 A!+,2 "!+
-).0+2;642 ./2/+"2)#21,2"!+2 "!4)/"2#*6"+26,02"!+20+8*+7".1,
=+"+42./271,,+7"+0'2A!+2&+.-!"2./2*.8"+02"12"!+2!+.-!"2Z![
6,02 "!+,2 041##+02 1,2 "!+2 /!17:2 6;/14;+42 6,02 -4.##+0
&!+,2 ."2 4+;1),0/'2 A!4++2 .,.".6*2 !."/2 /!1)*02 ;+2 =60+2 .,
140+42 "12 -+"2 62 -1102 71,"67"2 ;+"&++,2 "!+2 #*6"+2 6,02 /1.*'
A!4++2 "+/"2 !."/2 64+2=60+2 68"+42 ")4,.,-2 1,2 "!+2=+"+4'

HFOF$ (89<3J3<929468$ 6K$ 9<>9$ 3<>;79>

g)6*."<2 71,"41*2 182 71=#67".1,2 182 /1.*2 *6<+4/2 71,5
/./"/2.,271=#64./1,2182"+/"+02(6*)+21820+-4++218271=#675
".1,2>/2Z142>122142\Q[2&."!2"!+2=.,.=)=24+9).4+02/"6,0640
(6*)+2 &!.7!2 8142 41602 +=;6,:=+,"/2 ./2 >/ $$$$$aSCeQhJCSN
Z>1aYaQCRhQCQ2 6,02 \Q $$$$$aNShJQS2 c@6[2 0+#+,0.,-2 1,2 76"5
+-14<2182"4688.726,02"!+20+#"!2182"!+2"+/"+02/1.*2*6<+42I^M'

TK% UK% *+(9N5722 V% UW=QXYZ%W@%B[&[Z% CX\[XCCQ[X\%YX]%TYXY\CTCX8% /% !""#$% &'(% )$% *+,,(% -$% #./."
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A!+26;1(+2#646=+"+4/276,2;+20+"+4=.,+02 .,0.4+7"*<
1,2 "!+2 ;6/+2 182 0+(+*1#+02 7144+*6".1,2 &."!2 0<,6=.72 0+5
814=6".1,2 =10)*)/2 8142 "!+2 -.(+,2 /1.*2 ;).*"2 .,2 +=;6,:5
=+,"'

A!+2-+,+46*27144+*6".1,/21420+#+,0+,7.+/20+"+4=.,+0
8142 =6,<2 "<#+/2 182 /1.*2 142 8142 #64".7)*642 -41)#/2 182 /1.*
&1)*02;+2 "!+2=1/"2)/+8)*'

NF$#P2LJ7<$6K$$A274@329468$6K$$74GI9$C36JM=<4GI9$9<>9<3

A!+26.=2182"!+2"+/"2&6/2"120+"+4=.,+2"!+20+#+,0+,5
7.+/2 ;+"&++,2 0<,6=.72 =10)*)/2 182 0+814=6".1,2 \H2 6,0
0+-4++218271=#67".1,2>/2142#4.=64<2\J26,02/+71,064<2\Q
0+814=6".1,2=10)*)/2 8142=+0.)=5-46.,+02 /6,0C2 6771405
.,-2"12IJSM'2A!+2/.+(+56,6*</./27)4(+2./2#4+/+,"+02.,2F.- N'

,4G$ NF2c+0.)=2 /6,02 /.+(+56,6*</./2 7)4(+

A!+2 "+/"2&6/2 #+4814=+02 1,2 *6;146"14<2 /+")#2 1,2 "!+
=10+*2/);/1.*2841=2=+0.)=5-46.,+02/6,0'2D1.*2&6"+4271,5
"+,"2 &6/2 .,2 "!+2 46,-+2 182 NCR2 "12 UCO d'2 A!+2 .,(+/".-6"+0
/1.*2 *6<+42 "!.7:,+//2 6JaYaSCN2=2142 6QaYaSCR2=2&6/2#*67+0
1,262/);*6<+42"!.7:,+//2SCNhSCL2=21822>/a$aJCS26,02."2&6/
+(+,*<2 71=#67"+02&."!2 #*6"+2 71=#67"14'

H+-4++2 182 71=#67".1,2&6/2 76*7)*6"+02 ;<2 "!+2 +9)65
".1,
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&!+4+2 d! 2K204<20+,/."<2182 /1*.02#64".7*+/C2 ds! 2K2=6B.5
=)=204<20+,/."<2182/1*.02#64".7*+/C2"+/"+022)/.,-2=+"!10
>2 Z,14=6*2 2 @417"14i/2=+"!10[2 677140.,-2 "12 IJJM'

H4<20+,/."<2182/1*.02#64".7*+/2&6/276*7)*6"+02;<2"!+
+9)6".1,$
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&!+4+2 ! 2K2;)*:20+,/."<2182/1.*2"+/"+02&."!2/6,02(1*)=+5
"+42 677140.,-2 "12 IJQMC2 w 2 K2&6"+42 71,"+,"2 "+/"+02;<204<5
.,-2 677140.,-2 "12 IJJM'

A!+2 "+/"/2 182 0<,6=.72 =10)*)/2 182 /1.*2 0+814=6".1,
&+4+2271,0)7"+02)/.,-2*.-!"2041#5&+.-!"2"+/"+42"<#+2jF?
SJ2 677140.,-2 "12 ILM'

@4.=64<2 6,02 /+71,064<2=10)*.2 182 /1.*2 0+814=6".1,
&+4+20+"+4=.,+02;<2=+6,/2182"!4)/"2#*6"+2&."!2/"6".72*160
Z]DD[2 677140.,-2 "12 I^M'

A!+20<,6=.72=10)*)/21820+814=6".1,2&6/276*7)*6"+0
;<2 +9)6".1,2 ZJ['

A!+2 (6*)+/2 182 #4.=64<2 6,02 /+71,064<2 =10)*.2 18
0+814=6".1,2&+4+2 76*7)*6"+02 ;<2 "!+2 +9)6".1,$
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&!+4+2 "% 2 K2 "!+2 46,-+2 182 /"4+//2 .,2 &!.7!2 =10)*)/2 \J
6,02 \Q2 &+4+2 76*7)*6"+0C2 u% 2 K2 2 =+6/)4+02 /+""*+=+,"2 18
"!+2 "!4)/"2 #*6"+2 8142 2" 2 6,02 1" C2 ==C2 7144+/#1,0.,-*<C

12 uuu &=% C2 MPa075,0050,0125,012 =&=&= """% '
E2/+"2182(64.6;*+/2Z>/C2\HC2\JC2\Q[2&6/21;"6.,+026/26

4+/)*"2182+B6=.,6".1,/2182=10+**+02/1.*'2A!+2/+"271,/./"+0
182 , Y NS2 4+/)*"/$2 ,J Y JL2 8142 6J Y SCN2=26,02,Q Y JU2 814
6Q Y SCR2 ='2 D"6"./".76*2 6,6*</./2 182 "!+2 /+"2 182 (64.6;*+/
ZA6;*+2J[2&6/2=60+2&."!271=#)"+42#41-46=2D"6"-46#!.7/
IJNM'

]+4.8.76".1,2 182 !<#1"!+/./2 182 +9)6*2 6(+46-+2 (6*)+/
.,2 -41)#/2 Z)/.,-2 "!+2 =+"!102 182 (64.6,7+2 6,6*</./2 &."!
/.,-)*642 7*6//.8.76".1,2 ;6/+02 1,2 "!+2 *+6/"2 /.-,.8.76,"2 0.85
8+4+,7+/[2 &6/2 71,0)7"+02 .,2 140+42 "12 0+"+4=.,+2 &!+"!+4
"!+2 "!.7:,+//2182 "+/"+02 /1.*2 *6<+42 .,8*)+,7+/2 "!+2(6*)+218
0<,6=.72 =10)*)/2 182 0+814=6".1,'2 A!+2 *+(+*2 182 /.-,.8.5
76,7+2&6/2 ' Y SCOe^'2A!./271,7*)/.1,271,8.4=+026*/12"!+
"+/"2 182 !1=1-+,1)/2 -41)#/'2 >,2 140+42 "12 f)/".8<2 "!+2 71,5
7*)/.1,2 ;<2 "!+2 (64.6,7+2 6,6*</./C2 "&12 6//)=#".1,/2&+4+
7!+7:+02 IJNM$2 ,14=6*."<2 182 7!6467"+4./".72 0./"4.;)".1,2 .,
-41)#/2)/.,-2k1*=1-141(2K2D=.4,1(i/22"+/"2182-110,+//
182 8."2 6,02 !1=1-+,+."<2 182 (64.6,7+2 .,2 -41)#/2 )/.,-
V!17!46,i/2 "+/"2 6,02l64"*+""i/2 "+/"'

A!+26;1(+26,6*</./26**1&+02814=)*6".,-2"!+281**1&5
.,-2 71,7*)/.1,$2 "!+2 "!.7:,+//2 182 /1.*2 *6<+42 Z.,2 "!+2 46,-+
SCN2=2"12SCR2=[201+/2,1"2.,8*)+,7+2"!+2(6*)+21820<,6=.7
=10)*)/2 182 /1.*2 2 0+814=6".1,2\H'

A!+,27144+*6".1,/2;+"&++,2(64.6;*+/2.,2"!+2/+"21826**
=+6/)4+=+,"/2 &+4+2 0+"+4=.,+0'2 A!+2 ;+/"2 8.""+02 =10+*/
182 4+-4+//.1,2 2;+"&++,2 "&12(64.6;*+/2&+4+27!1/+,2)/.,-
/.=#*+2 4+-4+//.1,2 6,6*</./2 IJNC2 JLM'

A6;*+2Q2#4+/+,"/2=6"4.B2182 *.,+6427144+*6".1,271+88.5
7.+,"/2 8142 "+/"+02 (64.6;*+/'

E,6*</./21827144+*6".1,2=6"4.B2/!1&/2/.-,.8.76,"20+5
#+,0+,7.+/2;+"&++,20<,6=.72=10)*)/21820+814=6".1,26,0
/"6".76*2 =10)*.2 182 0+814=6".1,2 2 6/2 &+**2 6/2 "!+2 4+*6".1,5
/!.#2 ;+"&++,2 0+-4++2 182 71=#67".1,'

A!+20+#+,0+,7.+/$22\HY8Z>/[26,02\HY8Z\J[C2\HY8Z\Q[
64+2 #4+/+,"+02 .,2 F.-/2 L2 6,02 R'

OF$)689367$6K$>647$A6LJ2A9468$;>48G$ 74GI9$C36JM=<4GI9

9<>9<3$ 2AA63C48G$ 96$Q<3L28$ 48>93;A9468>

>,2 ?+4=6,2 4+71==+,06".1,/2 4+-640.,-2 41602 +64"!
&14:/2 IJRC2 JUM2 *.-!"2 041#5&+.-!"2 "+/"+42 ./2 6**1&+02 "12;+

TK% UK% *+(9N5722 V% UW=QXYZ%W@%B[&[Z% CX\[XCCQ[X\%YX]%TYXY\CTCX8% /% !""#$% &'(% )$% *+,,(% -$% #./."
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!2@7<$ EF$D"6"./".76*2 #646=+"+4/2 182 (64.6;*+/2 Z>/C2 \HC2 \JC2 \Q[

,4G$ OF2 H+#+,0+,7<2 \HY 8Z>/[2 8142 =+0.)=2 -46.,+02 /6,0$
\HY QOSCRJ>/5QNJCNLb2 4 Y SCeQSb2 D<B Y QC^R2c@6C2 457144+5
*6".1,2 46".1b2 D<B2 K2 /"6,06402 +/".=6".1,2 +4414b2 ZJ[C2 ZQ[2 K
46,-+/2 182 71,8.0+,7+2 *.=."/2 8142 4+-4+//.1,2 *.,+2 6,02 #4+5
0.7"+02 (6*)+/2 76*7)*6"+02 8142 #41;6;.*."<2 eR2d

,4G$RF2H+#+,0+,7<2\HY 8Z\J[2 6,02\HY 8Z\Q[2 8142=+0.)=
-46.,+02/6,0$2ZJ[2\HY UCNQmSC^J\Jb24 Y KSCeQUb22D<BY2QCOL
c@6C2 ZQ[2 \HY QCe^mSCQ^\Qb2 4 Y KSCeJJb2 2 D<B Y2NCSS2c@6

!2@7<$HF$c6"4.B2182*.,+6427144+*6".1,271+88.7.+,"/28142"+/"+02(64.5
6;*+/

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

!"# "#$$$! ! ! !

$%# $#%&$! "#$$$! ! !

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

$'# $#%')! $#%""! $#%$&! "#$$$!

)/+02 8142 71,"41*2 182 +=;6,:=+,"/2 71=#67".1,2 Z6/2 6,2 .,5
0+#+,0+,"2 142 600.".1,6*2 "+/"2 "12 /"6".72 #*6"+2 *160['2 >"2 ./
4+71==+,0+02"120+"+4=.,+22*.=."2(6*)+/2182=10)*.2\H2.,
71=#64./1,2 &."!2 /+71,064<2 =10)*.2 182 0+814=6".1,2 \Q
"+/"+02.,2"!+2-.(+,2/1.*2 271,0.".1,'2>,2"!+276/+2182*67:218
1&,27144+*6".1,20+#+,0+,7.+/C2 "!+2(6*)+/2 .,2A6;*+2N276,
;+2 )/+02 8142 14.+,"6".1,2 IJUM'

!2@7<$ NF2 ]6*)+/2 182 /+71,064<2 =10)*)/2 182 0+814=6".1,2 \Q
Z677140.,-2 "12 IJOM[2 6,02 0<,6=.72 =10)*)/2 182 0+814=6".1,2 \H
IJUM

*&!+,-./! "&$! "$$! 0$! )'!

*1!+,-./! ($! '$! )$! &'!

V1=#646".(+2 +B6=.,6".1,/2 !6/2 ;++,2 71,0)7"+02 814
=6,<2<+64/2.,2140+42"120+(+*1#27144+*6".1,20+#+,0+,7.+/
8142 0.88+4+,"2 -41)#/2 182 =.,+46*2 6,02 6,"!41#1-+,.72 /1.*/
6,02 .,2 140+42 "12 0+"+4=.,+2 1;*.-6"14<2 *.=."2 (6*)+/2 18
=10)*)/2\H2 .,2 71=#64./1,2&."!2=.,.=)=2 4+9).4+02(6*5
)+/2 182=10)*)/2\Q'

G+.,-64"2 IJ^M2 /)--+/"+02 "12 71,/.0+42 "!+2 81**1&.,-
1;/+4(6".1,/$
6[ "!+2(6*)+2182_".=+2182677+*+46".1,`22)H%(246".1C2&!+4+

)H2K2/+""*+=+,"2182"!4)/"2),0+42.=#67"C2(2K2/#++0218
/+""*+=+,"C2-.(+/2600.".1,6*2.,814=6".1,21,2/1.*271=5
#67".1,C

;[ 6"2 #41#+42 71=#67".1,2 Z&!+,2 \Q%\J # QCR2 IJRM[2 "!+
71,0.".1,2 QCQ # \Qa%\H # QCU2 /!1)*02 ;+2 /6"./8.+0b
6"2 ,1"2 /)88.7.+,"2 71=#67".1,2 Z&!+,2 \Q%\J n QCR[
it is observed that E

2
/E

D
< 2,2.

T,2 "!+2 ;6/+2 182 +B6=.,6".1,/2 182 41602 *1605;+64.,-
*6<+4/2G+.,-64"2#41#1/+02"!+281**1&.,-2*.=."2(6*)+/26,0
600.".1,6*2 71,0.".1,/2 Z"!+<2 012 ,1"2 4+8+42 "12 8.,+5-46.,+0
/1.*/2 /+,/.".(+2 "12&6"+4[2 ZA6;*+2 L['

2345367896.:!

;.<.=353<!

>?=@3<!

4A!!4@B3<C

D.5948B!

,989=?=!

D.:?3!

,.E9=?=!

D.:?3!

FD3<.G3!

D.:?3!

H5.8I.<I!

I3D9.5948!

J43AA969385!

4A!D.<9.5948!

HK3L83BB!

<.594!

M?<54B9B!

NB!!!!+O/! "'! $#%$P! $#%%Q! $#%(&! $#$&)! &#'! O"#$&! $#"P!

*1!!+,-./! Q$! ""#$! Q0#0! &%#$! P#"! &)#(! O$#%(! $#"$!

*"!!+,-./! "'! ""#&! Q%#'! &0#$! 0#"! &%#"! O$#P&! O$#&"!

*&!!+,-./! "'! Q0#"! ""&#'! %"#0! &&#%! &'#$! O"#)P! "#$Q!

TK% UK% *+(9N5722 V% UW=QXYZ%W@%B[&[Z% CX\[XCCQ[X\%YX]%TYXY\CTCX8% /% !""#$% &'(% )$% *+,,(% -$% #./."



!)

49

!2@7<$ OF2 ]6*)+/2 182 /+71,064<2 =10)*)/2 182 0+814=6".1,2 \Q2 0+5
#+,0.,-2 1,2 "!+2 (6*)+2 182 0<,6=.72 =10)*)/2 182 0+814=6".1,2 \H
IJ^M

*&!

+,-./!

"'$!

!

"&$! "$$! 0$! ($!

!

)'!

*1!

+,-./!

P$! ''! )'! )$! Q$! &'!

FII95948.:!

648I95948BR!

*&S*"<&#&#!

?1SD<Q#'=B!

RF$#P2LJ7<$6K$ 74GI9$C36JM=<4GI9$9<>9<3$2JJ74A29468$68

9I<$ @;47C48G$ >49<

3.-!"2 041#5&+.-!"2 "+/"+42 &6/2 )/+02 "12 71,"41*2 "!+
9)6*."<2 182 71=#67".1,2 182 *6<+4/2 ;).*"2 .,2 41602 +=;6,:5
=+,"/2 Z#64:.,-2 #*6"814=/[% 182 71,/.0+46;*+2 64+62 6,02 "!+
"!.7:,+//2 )#2 "12 R2 ='2 A!+2 +=;6,:=+,"/2 &+4+2 ;).*"2 18
-*67.6*2 /6,05-46(+*2=.B2 2 841=2 *176*2 0+#1/."'

A!+2 +=;6,:=+,"/2 &+4+2 814=+02 &."!2 *6<+4/2 71=5
#67"+02 )/.,-2 (.;46".,-2 "6=#.,-2 41**+4/2 6,02 /=11"!2 41**5
+4/'2V1,"41*2182/1.*271=#67".1,2&6/271,0)7"+027)44+,"*<
8142 +67!2 71=#67"+02 *6<+42 182 "!.7:,+//2 182 SCNS÷SCRS2='
A!+2 "+/"2 #1.,"/2&+4+2 *176"+02 .,2 /9)64+2 -4.0C2 /.0+2 *+,-"!
6;1)"2 QR2='

A!+2 "+/"/2 182 0<,6=.72 =10)*)/2 182 /1.*2 0+814=6".1,
&+4+271,0)7"+02)/.,-2 *.-!"2041#5&+.-!"2 "+/"+42 "<#+2jF?
SJ2 677140.,-2 "12 ILM'

V1=#646".(+2 "+/"/2 .,2 Q^2#1.,"/2&+4+2=60+2 .,2 140+4
"1276*.;46"+2"!+2*.-!"2041#5&+.-!"2"+/"+428142"!+2=1/"271=5
=1,*<2;).*"5.,2 /1.*/'2A!+2 81**1&.,-2-+1"+7!,.76*2 #646=5
+"+4/2&+4+2 0+"+4=.,+02 677140.,-2 "12 IJJM$
K =6B.=)=204<20+,/."<2182/1*.02#64".7*+/2!0/26,021#5

".=)=2&6"+4271,"+,"2&1#"2Z)/.,-2>2@417"14i/2=+"!10[
Z!0/Y JCeQQ÷QCJOe2 -%7=NC2 2 &1#"Y UCO÷JJCJ2d[C

K ;)*:2 0+,/."<2 182 /1.*2 !C2 )/.,-2 /6,02 (1*)=+"+4
Z! Y JCeeR÷QCNJJ2 -%7=N[C

K &6"+4271,"+,"2&C2)/.,-204<.,-2=+"!102Z& Y QCL÷OCL d[C
K 0+-4++2 182 71=#67".1,2 >/2 2 Z>/YSCeS÷JCSR['

D1.*/2&+4+29)6*.8.+026/2/6,05-46(+*2=.B2Z@1[26771405
.,-2 "12 IJJM'

V!.5/9)64+2 "+/"2 6,02 k1*=1-141(5D=.4,1(2 "+/"2 Z6"
/.-,.8.76,7+2 *+(+*2 ' Y SCSR[2 &+4+2 71,0)7"+02 6"2 "!+2 ;+5
-.,,.,-2 6,02 ."2 &6/2 677+#"+02 "!6"2 "+/"+02 (64.6;*+/2 !602 6
0./"4.;)".1,2 71,/./"+,"2 &."!2 ,14=6*2 0./"4.;)".1,'2 A!+,C
;6/+02 1,2 6,6*</./2 182=6"4.B2 71+88.7.+,"/2 182 *.,+642 7144+5
*6".1,2 182 (64.6;*+/2 6,02 /"+#&./+2 4+-4+//.1,2 6,6*</./C2 ."
&6/2 81),02 "!6"2 /1.*2 &6"+42 71,"+,"2 Z.,2 "!+2 "+/"+02 46,-+[
0.02,1"2 .,8*)+,7+2/.-,.8.76,"*<2 "!+2(6*)+2182=10)*)/2\H'

A!+2 ;+/"2 8.""+02 =10+*2 &6/2 81),02 ;6/+02 1,2 "!+
=+"!102 182 /.=#*+2 4+-4+//.1,'2 A!+2 0+#+,0+,7<2 \HY8Z>D[
6,02 "!+271,8.0+,7+2 *.=."/2182 4+-4+//.1,2 *.,+2 ZJ[26,02#4+5
0.7"+02(6*)+/2ZQ[28142#41;6;.*."<2eRad264+2/!1&,2.,2F.- U'

A!+2(6*)+/21820<,6=.72=10)*)/21820+814=6".1,20+5
#+,02 1,2 /1.*2 71=#67".1,2 K2 "!+<2 .,74+6/+2 &."!2 .,74+6/+
182 "!+2 (6*)+2 182 71=#67".1,2 0+-4++'

A!+2 0+(+*1#+02 7144+*6".1,2 7)4(+2 &6/2 )/+02 "12 7)45
4+,"271,"41*218271=#67".1,29)6*."<2182;).*"5.,2/1.*2*6<+4/'

,4G$ SF2 H+#+,0+,7<2 \HY 8Z>/[2 8142 /6,05-46(+*2 =.B$
J%\HaYaSCJOUKSCJRU>/b2 4aYaKSCOO^b2 D<BaYaSCSSL

>"2&6/20+7.0+02"12677+#"2"!+281**1&.,-2*.=.".,-2(6*)+/218
=10)*)/2\H$
– when              I

s
< 0,97 (       E

Dmin 
< 40 MPa,

– when  0,97 # I
s
< 1,00 ( 40 #E

Dmin
< 50 MPa,

– when  1,00 # I
s
< 1,03 ( 50 #E

Dmin
< 65 MPa,

– when             I
s 
$ 1,03 (       

 
E

Dmin 
$ 65 MPa.

SF$ )68A7;>468>

@4+*.=.,64<2+B6=.,6".1,/2Z76*.;46".1,2182"!+20+(.7+[
&+4+2=60+2 #4.142 "12 6##*.76".1,2 182 "!+2 *.-!"2 041#5&+.-!"
"+/"+42.,28.+*02814271=#67".1,29)6*."<271,"41*2182+=;6,:5
=+,"/'2 V144+*6".1,/2 \HY8Z>D[2 6,02 2 \HY8Z\J[C2 \HY8Z\Q[
&+4+2 0+"+4=.,+02 8142 =+0.)=2 /6,0C2 6,02 7144+*6".1,
\HY8Z>D[2&6/2 0+"+4=.,+02 8142 6**5.,2 6--4+-6"+'

\B6=.,6".1,/2#+4814=+02;<2 "!+26)"!142 /!1&+02 "!6"
"!+4+2 +B./"2 0+#+,0+,7.+/2 ;+"&++,2 (6*)+/2 182 0<,6=.7
=10)*)/2182/1.*20+814=6".1,26,02(6*)+/2182/1.*20+-4++218
71=#67".1,2 6,02 (6*)+/2 182 =10)*.2 182 0+814=6".1,2 \J2 14
\Q'2 A!+/+2 7144+*6".1,/2 76,2 ;+2 )/+02 0)4.,-2 71=#67".1,
71,"41*2 182 +=;6,:=+,"/2 ),0+42 71,/"4)7".1,'2 A!+2 *.-!"
041#5&+.-!"2 "+/"+4276,2;+26##*.+02 81429).7:27)44+,"271,5
"41*2 182 "!+2 9)6*."<2 6,02 ),.814=."<2 182 71=#67".1,'2 A!./
=6<2 71,/.0+46;*<2#41=1"+2 +64"!2&14:/'

%A?86=7<CG<L<89>

A!./2 /")0<2 &6/2 /)##14"+02 ;<2 D"6"+2 V1==.""++2 814
D7.+,".8.72 X+/+647!C2 #41f+7"2 ,)=;+42G%>>l%e%SJ'

/<K<3<8A<>

J' l+,1./"C2 >'2 6,02 D7!6+88,+4C2 c'2 F6**.,-2 G+.-!"2 H+8*+7"15
=+"+4'2 0+((961<% 'A% Z2P'?26'?4% 'A% 0?1ED95% 2<E% ^1DN245
Zl)**+".,20+/236;146"1.4+/20+2@1,"/2+"2V!6)//++/[C2P12JQQ'
@64./$2 P1(2 %2 H+72 Je^QC2 #'2 UJKOQ2 Z.,2 F4+,7!['

TK% UK% *+(9N5722 V% UW=QXYZ%W@%B[&[Z% CX\[XCCQ[X\%YX]%TYXY\CTCX8% /% !""#$% &'(% )$% *+,,(% -$% #./."
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Q' oDP2 ON2 UJeQ'2 >=#67"2 31602 A+/"/2 8142 X1602 D)4867+/2 6,0
D);/)4867+/2 ZRázové zate•ovací zkou!ky vozovek a

podlo•i['2VW+7!2D"6,0640.W6".1,2>,/".")"+C2@46!6C2JeeU'2QL #'
Z.,2 VW+7!['

N' p14WC2p'2G'2F6**.,-2G+.-!"2H+8*+7"1=+"+42 .,2X1602l).*05
.,-2 .,2 ?+4=6,<K% *6?9965% 2<E% ^1D;N2452 ZD"46//+2 ),0
E)"1;6!,[C2 P12 N'2 l1,,C2 JeeQC2 #'2 JOSKJOQ2 Z.,2 ?+4=6,['

L' A+7!,.76*2 D#+7.8.76".1,2 8142 D1.*2 6,02 X17:2 .,2 X1602 V1,5
/"4)7".1,2A@2lF5D"l2@64"2l2^'N2ZA+7!,./7!+2@4q8(14/7!4.85
"+,2 8q42l10+,2 ),02F+*/2 .=2D"46r+,;6)2A@2lF5D"l2A+.*2l
^'N$2 H<,6=./7!+42 @*6""+,504)7:(+4/)7!2 =."2 p.*8+2 0+/
3+.7!"+,2 F6**-+&.7!"/5-+4s"+/['2 X1602 6,02 A46,/#14"6".1,
X+/+647!2E//17.6".1,C2 kt*,C2 JeeO'2 J^2 #'2 Z.,2?+4=6,['

R' G+.,-64"C2G'2@41;*+=/2182H<,6=.72A+/"2u/.,-23.-!"2H41#5
G+.-!"2 A+/"+4'2 8;9% *6?9962 ZH.+2 D"46//+_C2 P12 JJ'2 l+4*.,C
Jee^C2 #'2 NUeKNON2 Z.,2 ?+4=6,['

U' k)0*6C2 G'b2 F*1//C2 X'2 6,02 A46)"=6,,C2 V!'2 H<,6=.72 A+/"
&."!2@*6"+2K2g).7:2c+"!102182g)6*."<2E//)46,7+2182X160
36<+4/2 &."!1)"2 l.,0+42 ZH<,6=./7!+42 @*6""+,04)7:(+4/)7!
K2 D7!,+**#4q8(+!486!4+,2 2 8q42 0.+2 g)6*."s"//.7!+4),-2 (1,
),-+;),0+,+,2 D7!.7!"+,['2 *6?9965% 2<E% ^1D;N2452 ZD"46//+
),02E)"1;6!,[C2P12Q'2l1,,C2JeeJC2#'2UUKOJ2Z.,2?+4=6,['

O' H.4+7".1,/2182E##*.76".1,2182 23.-!"2H41#5G+.-!"2A+/"+42 .,
X6.*&6</2 ZX.7!"*.,.+2 8q42 0.+2 E,&+,0),-2 0+/2 3+.7!"+,
F6**-+&.7!"/-+4s"+/2 .=2 \./+,;6!,;6)['2 P?A2 NeC2 ?+4=6,
X6.*&6</C2 JeeO'2 O2 #'2 Z.,2?+4=6,['

^' @P5D5SQQSR2X160/2K2\64"!&14:2K2D#+7.8.76".1,/26,02A+/"5
.,-2 ZH41-.2 /6=17!101&+'2 X1;1"<2 W.+=,+'2 G<=6-6,.62 .
;606,.6['2@1*./!2D"6,0640.W6".1,2V1==.""++C2G64/6&C2Jee^'
QR2 #'2 Z.,2 @1*./!['

e' D)*+&/:6C2 c'2 v'2 P+&2 V1,"41*2 c+"!102 182 u,.814=."<2 18
V1=#67".1,2182P1,571!+/.(+2D1.*/'2C<D1<99?1<D%2<E%0+1(EG
1<D2 Z>,w<,.+4.62 .2 l)01&,.7"&1[C2 P12 L'2 G64/6&C2 JeeeC
#' QJ^KQQS2 Z.,2 @1*./!['

JS' D)*+&/:6C2 c'2 v'2 c10)*)/2 182 H+814=6".1,2 8142 P1,571!+5
/.(+2 D1.*2 H+"+4=.,+02 &."!2 H<,6=.72 c+"!102 Zc10)x<

10:/W"6x7+,.62 -4),")2 ,.+/#1./"+-12 &<W,67W1,+2 =+"10y
0<,6=.7W,y['2 @!H2 "!+/./C2 l.6*</"1:2 A+7!,.76*2 u,.(+4/."<C
l.6*</"1:C2 JeeN'2 JUJ#'2 Z.,2 @1*./!['

JJ' @P5^^%l5SLL^J2 l).*0.,-2 D1.*/'2 36;146"14<2 A+/"/2 Z?4),"<
;)01&*6,+'2l606,.62 *6;146"14<f,+['2@1*./!2D"6,0640.W6".1,
V1==.""++C2G64/6&C2 Je^^'2 UN2 #'2 Z.,2 @1*./!['

JQ' lP5OO%^eNJ5JQ2H+"+4=.,6".1,2182D1.*2H+-4++2182V1=#675
".1,2ZTW,67W6,.+2&/:6z,.:62W6-{/W7W+,.6['2@1*./!2D"6,06405
.W6".1,2 V1==.""++C2G64/6&C2 JeOO'2 R2 #'2 Z.,2 @1*./!['

JN' @10-14/:.C2 v'2 D"6"./".7/2 &."!2 V1=#)"+4'2 D"6"-46#!.7/2 (+45
/.1,2 R|U2 ZD"6"</"<:62 W2 :1=#)"+4+='2 D"6"-46#!.7/2 &+4/f6
R|U['2G64/6&C2 JeeR'2 NSS2 #'2 Z.,2 @1*./!['

JL' H46#+4C2P'2X'2 6,02D=."!C2p'2E##*.+02X+-4+//.1,2E,6*</./
ZE,6*.W62 4+-4+/f.2 /"1/1&6,6['2 G64/6&$2 @1*./!2 D7.+,".8.7
@);*./!+4/C2 JeON'2 LRe2 #'2 Z.,2 @1*./!['

JR' E00.".1,6*2 A+7!,.76*2 X+9).4+=+,"/2 6,02 >,/"4)7".1,/2 814
\64"!2G14:/2.,2X1602V1,/"4)7".1,/2Zj)/s"W*.7!+2A+7!,./7!+
]+4"46-/;+0.,-),-+,2 ),02 X.7!"*.,.+,2 8q42 \4064;+."+,2 .=
D"46r+,;6)[2 jA]\5D"l2 eLC2 X1602 6,02 A46,/#14"6".1,2 X+5
/+647!2E//17.6".1,C2kt*,C2JeeL%2JeeO'2JS^2#'2Z.,2?+4=6,['

JU' E00.".1,6*2 A+7!,.76*2 X+9).4+=+,"/2 6,02 >,/"4)7".1,/2 814
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