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" 46E9HG:8I>6E9)
–! Sharp, often simultaneous peaks in 

pedestrians & traffic 
–! Design vehicle (school bus, emergency 

vehicles) 
–! Right-of-way 
–! User education & outreach 
–! If crossing guards are used, the 

distance between crosswalks may 
require two crossing guards instead of 
one. 
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High-Speed, Rural Roadway - Paola, KS 

!,
1/

1*
''j

##
'4

1&
#Q

#"
&/

2'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

&33,-4&(-"$.)3&!()-)
J".):(H".2+%=)%J.#('[%\=E3]-900:%^"5(6")+%

YO'



!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

&33,-4&(-"$.)3&!()-)
J.#('%J".):(H".2+%

Y`'



•! C#27Q.'1(U#538#'72'/1'"%72#'%X%"#.#22'
–! R727(7>7/)'

•! +#"D7.%>'872/%'
•! A>>;D7.%31.'

–! -;"(7.Q'
–! M$>7=#"'72>%.&2'
–! :$$"1%5,'5;"8#2'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

&33,-4&(-"$.)3&!()-)
J.#('%J".):(H".2+%

YN'



•! A>>;D7.%31.'
–! M1D#'"1;.&%(1;/2'%"#'";"%>'/1&%)'(;/'X7>>''

(#'&#8#>1$7.Q'7./1';"(%.J2;(;"(%.'%"#%2'
–! 4#51DD#.&';27.Q';"(%.'7>>;D7.%31.''

>#8#>2'(%2#&'1.'#9$#5/#&'/"%\5'81>;D#''
%.&'$#&#2/"7%.'%5387/)'b&#27Q.')#%"c'

–! _1"';.>7/'%$$"1%5,#2@';2#'7>>;D7.%.5#'10'%$$"19B',%>0'/,#'
7./#"2#531.'8%>;#'%/'/,#'.12#'10'/,#'2$>7=#"'72>%.&2'/1'
$"187&#'/"%.2731.'q1.#'

•! :&8%.5#'X%".7.Q'
–! A0'.#5#22%")'

 

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

&33,-4&(-"$.)3&!()-)
J.#('%J".):(H".2+%]%Z=+=H='=21%

PH'



" -,%.Q#'7.'5"122'2#531.'%>#"/2'&"78#"'10';$51D7.Q'7./#"2#531.'
" -"#%/#2'o0;..#>7.Qp'#m#5/2@'%>1.Q'X7/,'#9/#.&#&'2$>7=#"'72>%.&2'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

&33,-4&(-"$.)3&!()-)
J.#('%J".):(H".2+%]%G.#H=)E%

PF'



•! ::MI+K'W9,7(7/'FHfOS'u'C#5#>#"%31.'
>#.Q/,2'
–! C#27Q.'2$##&'v'^P'D$,'
–! +%"Q#/'2$##&'v'GP'D$,'
–! C#27"#&'&#5#>#"%31.'>#.Q/,'v'PHH'f'POHd'

_Ia:@'W9,7(7/'^fY`@'$B'FO`'

 

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

&33,-4&(-"$.)3&!()-)
J.#('%J".):(H".2+%

PG'



'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

&33,-4&(-"$.)3&!()-)
J.#('%J".):(H".2+%_%;99#"(53%G.#/0+%

PS'



!! M/;&)'()'A2#("%.&2@'GHH`'
u! M#8#./##.'"1;.&%(1;/2'
u! :$$"1%5,'2$##&2'10'YH'/1'^P'D$,'
u! -"%2,'4%/#'4#&;531.'

r! +1/%>'u'^Ot'
r! A.U;")'u'`Nt'
r! _%/%>'u'FHHt'

A2
#(

"%
.&

2@
'+

4L
'G

HH
`'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

&33,-4&(-"$.)3&!()-)
J.#('%J".):(H".2+%_%-(4021%&0#4"#<()50%

PY'



!! !#&#2/"7%.2J-)5>72/2w'
!! WD#"Q#.5)'8#,75>#2'
!! K8#"27q#&'&#27Q.'8#,75>#'
!! M.1X'$>1X2'
!! _%"D'#[;7$D#./'

!! -1D(7.#'
!! j%"Q#'/"%5/1"'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

&33,-4&(-"$.)3&!()-)
J.#('%J".):(H".2+%_%8+0#%*190+%

PP'



!! 4#&;531.'7.'%$$"1%5,'2$##&'

!! C"78#"'#9$#5/%31.'

!! 6.(%>%.5#&'l1X2'"#2;>/2'7.'$11"'1$#"%31.%>'$#"01"D%.5#'

!! -%.d/'%551DD1&%/#'>%"Q#'&#27Q.'8#,75>#@'0%"D'#[;7$D#./'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

&33,-4&(-"$.)3&!()-)
J.#('%J".):(H".2+%]%X123+%

P^'



46E9HG:8)79HES@)

!! j1.Q#"'2$>7=#"'
72>%.&2'

!! :&8%.5#'%$$"1%5,'
5;"8#2'

Photo: W&H Pacific, Inc. 

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

&33,-4&(-"$.)3&!()-)
J.#('%J".):(H".2+%_%M`(<9'0W%a=b2(+%G".)21[%!;%
\=E3]-900:%;99#"(53%*#0(2<0)2+%

PO'



!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

&33,-4&(-"$.)3&!()-)
J.#('%J".):(H".2+%_%M`(<9'0W%Z0#H""#2%J"(:[%!(+3=)E2")%G".)21%
\=E3]-900:%;99#"(53%*#0(2<0)2+%

P`'



!! 41;.&%(1;/2'7.'";"%>'>15%31.2',%8#'$"18#.'2%0#/)'(#.#T/2'

!! K/,#"'2/%/#'CK+2',%8#'2;55#220;>>)'7D$>#D#./#&'";"%>'"1;.&%(1;/2'

!! 4;"%>'>15%31.2',%8#';.7[;#'51./#9/'/1'51.27&#"'

!! -12/'#m#538#'21>;31.'/1'>15%>7q#&'$#%Z'51.&731.2'

!! V;>3$>#'%$$>75%31.2'1.'%'51""7&1"'#.,%.5#'/,#'18#"%>>'#m#538#.#22''

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

&33,-4&(-"$.)3&!()-)
J.#('%J".):(H".2+%_%-.<<(#1%

PN'



!! 4#51DD#.&#&'/"%\5'%.%>)272'D#/,1&2'0"1D'/,#'D12/'
51D$"#,#.278#'%.&'"#5#./'"#2#%"5,'1.'/"%\5'1$#"%31.2'
%.%>)272'01"'"1;.&%(1;/2'7.'/,#'6BM'

!! A.01"D%31.'51D#2'0"1D'$24!3)^_`)\)!67EGI;67F9)HE)FL:)
#EHF:G).FIF:9'%.&'$42!3)a_`)W)!67EGI;67F9@)&E)
-EJ68DI>6EIC)/7HG:).:=6EG)*GH>6E)

!! V#/,1&2*'
!! !>%..7.Q'>#8#>'D#/,1&'
!! I7Q,X%)'-%$%57/)'V%.;%>'D#/,1&'
!! C#/#"D7.7235'21hX%"#'
!! M7D;>%31.'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

(!&YY-4)&$&,b.-.)
%

^H'



!""#$%&'$()* +,"$%&#*-.'%(/0*
102$304*

5)".'*1&'&*!6&$#&7#0* 8('0)'$&#*!)&#,2$2*+((#*

!"#$$%$&'"()("*+%,%$&* -./0(1*23*"#$(+* 41#33%5*)2"./(+* 6(57%2$*898*23*7:%+*
&.%;(<*=>?<*

;(7(1/%$%+7%5*+237@#1(*
!1("%/%$#1A*;(+%&$*23*

12.$;#02.7+*@%7:*.B*72*
7@2*"#$(+*

C(7#%"(;*"#$(*
52$3%&.1#7%2$*

41#33%5*)2"./(+<*
&(2/(71A*

=>?<*;(7(1/%$%+7%5*
+237@#1(*

!1("%/%$#1A*;(+%&$*23*
12.$;#02.7+*@%7:*7:1((*
"#$(+*#$;D21*@%7:*+:217*
"#$(+D3"#1(;*;(+%&$+*

C(7#%"(;*"#$(*
52$3%&.1#7%2$*

41#33%5*)2"./(+<*
&(2/(71A*

C(7(1/%$%+7%5*+237@#1(*

E$#"A+%+*23*B(;(+71%#$*
71(#7/($7+*

F(:%5."#1*;("#A<*
)(:%5."#1*G.(.%$&*
B(;(+71%#$*;("#A*

F(:%5."#1*71#33%5*#$;*
B(;(+71%#$*)2"./(+<*
512++@#"H*;(+%&$*

=>?<*;(7(1/%$%+7%5*
+237@#1(<*+%/."#7%2$*

6A+7(/*#$#"A+%+* 41#)("*7%/(<*;("#A+*#$;*
G.(.(+*0(7@(($*
%$7(1+(57%2$+*

41#33%5*)2"./(+<*
&(2/(71A*

=>?<*+%/."#7%2$*

!.0"%5*%$)2")(/($7* E$%/#7%2$*23*$2'0.%";*
52$;%7%2$+*#$;*

B12B2+(;*#"7(1$#7%)(+*

41#33%5*)2"./(+<*
&(2/(71A*

6%/."#7%2$*

 M1;"5#*'e-I4!'^OG'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

(!&YY-4)&$&,b.-.)
-0'056")%"4%;)('1+=+%*""'%

^F'



(!&YY-4)&$&,b.-.)
&'())=)E]'0/0'%X023":%

Volume-to-capacity 
ratio 0.85 to 1.00

Ratio of peak-hour to 
daily traffic (K) 0.09 to 0.10

Direction distribution 
of traffic (D) 0.52 to 0.58

Ratio of minor street 
to total entering traffic 0.33 to 0.50

bM1;"5#*'e-I4!'^OGc'

3CIEEHES\C:?:C)GIHCK)HEF:89:=>6E)?6C7D:9)

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

^G'



!! 4IAI=HFK'72'&7"#5/>)'%m#5/#&'()'/,#'%D1;./'10'8#,75>#2'1.'/,#'57"5;>%/1")'
"1%&X%)'b51.l753.Q'/"%\5c'

bM1;"5#*'RAMMAVc'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

(!&YY-4)&$&,b.-.)
&'())=)E]'0/0'%X023":%

^S'



!! 4IAI=HFK'72'&7"#5/>)'%m#5/#&'()'/,#'%D1;./'10'8#,75>#2'1.'/,#'57"5;>%/1")'
"1%&X%)'b51.l753.Q'/"%\5c'

!"#$%&'()*+&',-$%'".'&*/&(0*+'
)*1'2"*.#02/0*+'3"#$%&-'

4$%5&('".'6)*&-'7&8$0(&1'

!"#$"%&!!!"'()*)" • +,-./(0/1-("(-#23"/,4(/3"#$"5("6788,9,(-#"
"

%&!!!"#$"%:!!"'()*)" • ;<$0/1-("(-#23"=13"5("-((>(>"
• +,-./(0/1-("(-#23"=13"5("6788,9,(-#"516(>"7?$-"=$2("

>(#1,/(>"1-1/36,6@"
"

%&:!!"#$"%&A!!"'()*)" • ;<$0/1-("(-#23"/,4(/3"#$"5("6788,9,(-#"
"

B5$'("%&A!!"'()*)" • C$2("#)1-"#<$"(-#(2,-."/1-(6"=13"5("2(D7,2(>"
• B"=$2(">(#1,/(>"91?19,#3"('1/71#,$-"6)$7/>"5("

9$->79#(>"#$"'(2,83"/1-("-7=5(26"1->"1221-.(=(-#6"
"

 bM1;"5#*'e-I4!'^OGc'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

(!&YY-4)&$&,b.-.)
&'())=)E]'0/0'%X023":%

^Y'



(!&YY-4)&$&,b.-.)
7R,R%\=E3P(1%G(9(5=21%X().('%X023":%

bM1;"5#*'e-I4!'^OGc'

pcecv
pcee ec ,

3 )100.1(
, 130,1

!"!=
0#8-0#$D$5+&#$0+-+03'E$F-0G"H$$
$$$$$I$+1J;,'#1$)*($"#+KE$K#"305#,$

K08-0#$D$0*&L30.&M$L*N$F-0G"H$

4IAI=HFK):9>DI>6E)

L#.&@'K"#Q1.'bM1;"5#*'_>75Z"B51Dc'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

^P'



(!&YY-4)&$&,b.-.)
D0'(1%():%c.0.0%^0)E23%X":0'+%

4"$(!",)%*,&b)

1'v'%8#"%Q#'51./"1>'&#>%)'b2c'

0'v'#./")'5%$%57/)'b8#,J,"c'

!'v'3D#'$#"71&'b,"2c'

K'v'8#,75>#'l1X'b8#,J,"c'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

^^'



/*"5*(!-4)%*,&b)

aCK+'41;.&%(1;/'bM1;"5#*'_>75Z"c'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

(!&YY-4)&$&,b.-.)
D0'(1%():%c.0.0%^0)E23%X":0'+%

^O'
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OPQ'v'NP/,'$#"5#.3>#'[;#;#'>#.Q/,'7.'x'8#,2'

0'v'#./")'5%$%57/)'b8#,J,"c'

!'v'3D#'$#"71&'b,"2c'

K'v'8#,75>#'l1X'b8#,J,"c'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

(!&YY-4)&$&,b.-.)
D0'(1%():%c.0.0%^0)E23%X":0'+%

^`'



!!'K/,#"'0%5/1"2'#m#53.Q'$#"01"D%.5#g'

!!'!#&#2/"7%.2'
!!'W973.Q'8#,75>#2'
!!'-,%.Q#2'7.'#m#538#'$"71"7/)'
!!'-%$%57/)'51.2/"%7./'
!!'K"7Q7.f&#23.%31.'$%=#".2'
!!']#1D#/")'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

(!&YY-4)&$&,b.-.)
D0'(1%():%c.0.0%^0)E23%X":0'+%

^N'



!! V1&#>'8#,75>#'l1X2'%2'l1X'"%/#2'
!! M#.2738#'/1'?I8H679)[6X'%.&'S:6D:F8H=)J:IF78:9'10'%'"1;.&%(1;/'b7B#B'

.;D(#"'10'>%.#2@'%""%.Q#D#./'10'>%.#2@'#./")'X7&/,@'%.&'7.25"7(#&'57"5>#'
&7%D#/#"c'

!! +,#'D12/'51DD1.'&#/#"D7.7235'D1&#>';2#&'7.'/,#'6BMB'72'(%2#&'1.'L"732,'
%.&':;2/"%>7%.'"#2#%"5,'%.&'$"%535#B'
!! L"732,'"#2#%"5,'51""#>%/#2'5%$%57/)'/1'Q#1D#/")'
!! :;2/"%>7%.'"#2#%"5,'51""#>%/#2'5%$%57/)'/1'/"%\5'l1X'

!! e-I4!'^OG'&725;22#2'5%>7("%31.'10'&"78#"'(#,%871"@'>%.#';2#@'%.&'
Q#1D#/")'01"'&#/#"D7.7235'21hX%"#'D1&#>2B'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

(!&YY-4)&$&,b.-.)
D020#<=)=+65%-"dP(#0%X023":%

OH'



!! V12/'51DD1.>)';2#&*'4KCWj'%.&'MAC4:'
!! L%2#&'1.'7.01"D%31.'7.'e-I4!'POG'%.&'/,#'[;#231..%7"#'&72/"7(;/#&'

/1'6BMB'%Q#.57#2'()'/,72'"#2#%"5,'/#%D'
!! +%2Z'S'51.27&#"#&'/,#2#'%2'X#>>'%2':4-:Ci'

!! :4-:CiO'%.&'4KCWj'D1&#>'5%$%57/)@'&#>%)@'%.&'[;#;#'>#.Q/,';27.Q'
#D$7"75%>'[;#231.2'&#8#>1$#&'0"1D'L"732,'"1;.&%(1;/'&%/%''

!! !"#>7D7.%")'"#51DD#.&%31.*'MAC4:'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

(!&YY-4)&$&,b.-.)
*#(@5%A90#(6")+%-"dP(#0%*""'+%

OF'



!! :4-:CiO'%.&'4KCWj''
!! V1&#>'5%$%57/)@'&#>%)@'%.&'[;#;#'>#.Q/,';27.Q'#D$7"75%>'[;#231.2'

&#8#>1$#&'0"1D'L"732,'"1;.&%(1;/'&%/%B'
!! 41;.&%(1;/'5%$%57/)'72'>7.Z#&'/1'"1;.&%(1;/'Q#1D#/")'7.5>;&7.Q'

$"#572#'Q#1D#/"75'&#/%7>2'X7/,1;/'&7"#5/>)'7.51"$1"%3.Q'Q%$'
%55#$/%.5#'/,#1")''

!! 4#[;7"#'&#/%7>#&'7.$;/'01"'Q#1D#/")'
!! :4-:CiO'$"187&#2'%'5%>7("%31.'$"15#22'/1'7.51"$1"%/#'T.&7.Q2'$"#2#./#&'

7.'e-I4!'4#$1"/'POG'
!! 6.5>#%"'70'4KCWj'5%.'&1'/,#'2%D#'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

(!&YY-4)&$&,b.-.)
*#(@5%A90#(6")+%-"dP(#0%*""'+%

OG'



!! MAC4:'
!! :>21@'D1&#>2'5%$%57/)@'&#>%)@'%.&'[;#;#'>#.Q/,'
!! A.51"$1"%/#2'Q%$'%55#$/%.5#'/,#1")'%.&'(%275'Q#1D#/"75'0#%/;"#2'

!! %="%538#'01"'D1&#>7.Q'6BMB'"1;.&%(1;/2'(#5%;2#'Z#)'$%"%D#/#"2'
2;5,'%2'5"735%>',#%&X%)'%.&'01>>1Xf;$',#%&X%)'%"#'51DD1.'
(#/X##.'/,#'/X1'%$$"1%5,#2'

!! V1&#>2'%"#'51.272/#./'X7/,'e-I4!'POG'T.&7.Q2'
!! R%"7%31.2'7.'&"78#"'(#,%871"'%.&'%QQ"#Q%/#'Q#1D#/")',%8#'D1"#'

7.l;#.5#'/,#.'Q#1D#/"75'&#27Q.'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

(!&YY-4)&$&,b.-.)
*#(@5%A90#(6")+%-"dP(#0%*""'+%

OS'



!! MAC4:'b51.3.;#&c'
!! !%"%D#/#"2'5%.'(#'D1&7T#&'()';2#"2'/1'"#l#5/'>15%>'&"787.Q'51.&731.2'
!! 62#'10'o#.87"1.D#./%>'0%5/1"p'"#l#5/2'/#./%38#'.%/;"#'10'6BMB'&"78#"2B''
!! 4#%21.%(>)'%$$"197D%/#2'5%>5;>%31.2'%5,7#8#&'X7/,'/,#'5%$%57/)@'

&#>%)'%.&'[;#;#'D1&#>2'"#51DD#.&#&'7.'e-I4!'4#$1"/'POGB'
!! _1>>1Xf;$',#%&X%)'%.&'5"735%>',#%&X%)'5%.'(#'D1&7T#&'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

(!&YY-4)&$&,b.-.)
*#(@5%A90#(6")+%-"dP(#0%*""'+%

OY'



!! V1&#>2'/"%.2$1"/%31.'.#/X1"Z2'
!! M#.2738#'/1'7.&787&;%>'8#,75>#'(#,%871"2'b#BQB@'5%"f01>>1X7.Q'

(#,%871"@'>%.#f5,%.Q7.Q'(#,%871"@'%.&'&#57271.fD%Z7.Q'(#,%871"c''
!! +,#'D12/'51DD1.>)';2#&'27D;>%31.'D#/,1&'7.'/,#'6BMB'72'(%2#&'1.'

6BMB@'L"732,@'%.&']#"D%.'"#2#%"5,'%.&'$"%535#B''
!! $42!3)a_`)&725;22#2'/,#'.#5#22%")'&"78#"'(#,%871"'%.&'/"%\5'

81>;D#'5%>7("%31.2'/,%/'D;2/'(#'%$$>7#&'X,#.';27.Q'/,#'27D;>%31.'
D1&#>B''

!! Y20&)(8IV=)&EICK9H9)(66C;6Q)
!! W9%D$>#2'10'M7D;>%31.'M1hX%"#*'RAMMAV'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

(!&YY-4)&$&,b.-.)
-=<.'(6")%

OP'



!! R%>7&%31.'%.&'#.,%.5#D#./'$,%2#'10'&#8#>1$7.Q'+#9%2f2$#57T5'
"1;.&%(1;/'Q;7&#>7.#2'

!! K(U#538#2*'
!! -1.T"D'"1;.&%(1;/'&#27Q.'5"7/#"7%'(%2#&'1.'"#%21.%(7>7/)'10'"#2;>/2B'
!! 62#'D75"127D;>%31.'"#2;>/2'/1'#.,%.5#'5;""#./'Q;7&#>7.#2'01"'

#8%>;%3.Q'"1;.&%(1;/'1$#"%31.2B'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

(!&YY-4)&$&,b.-.)
G(9(5=21%;)('1+=+%"4%*0`(+%J".):(H".2+%8+=)E%-LDJ;%():%ZL--LX%

O^'



W%2/'-1.3.#./%>'L>8&B'%.&'M1;/,'
-%""1>>':8#B@'M1;/,>%Z#@'+y'

_;>/1.':8#B'%.&'L>%.51'4&B@'M%.'
:./1.71@'+y'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)
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OO'



!! 4#2;>/2'0"1D'RAMMAV'D1&#>2'X#"#'8%>7&%/#&';27.Q'&%/%'51>>#5/#&'7.'/,#'T#>&'
!! M1;/,>%Z#'b!Vc'%.&'M%.':./1.71'D1&#>#&'/"%U#5/1")@'2$##&@'%.&'#./")'

&#57271.'%55;"%/#>)'21'/,#)'X#"#'51.5>;&#&'/1'(#'/,#'(#2/'D1&#>2'
18#"%>>B''

!! 627.Q'/,#'5%>7("%/#&'D1&#>2'/,#'#m#5/'#973.Q'l1X@'1"7Q7.f&#23.%31.'
$%=#".2@'%.&'D#%.'2$##&',%8#'1.'5%$%57/)'X#"#'#8%>;%/#&'2#$%"%/#>)'

!! RAMMAV':EF8K)CIE:'=IAI=HFK'"#2;>/2'51D$%"#&'/1'MAC4:'"#2;>/2'%.&'/,#'GHFH'
I-V'#./")'>%.#'5%$%57/)'5;"8#B''

'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

(!&YY-4)&$&,b.-.)
G(9(5=21%;)('1+=+%"4%*0`(+%J".):(H".2+%8+=)E%-LDJ;%():%ZL--LX%

O`'



!! W8%>;%31.'10'$1227(>#'51.8#"271.'10'/X1fX%)'2/1$'/1'%'"1;.&%(1;/'

R*;(0#=$?**M5#$S+-,8$ATUU$

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

(!&YY-4)&$&,b.-.)
-9#0(:+3002%M/('.(6")%*""'%

ON'



!! .F:A)d@)4L:=O)J68)!67EGI;67F)Y:I9H;HCHFK)
A2'/,#"#'2$%5#'%8%7>%(>#'01"'/,#'"1;.&%(1;/w'

R*;(0#=$?**M5#$S+-,8$ATUU$

V%97D;D'7.25"7(#&'&7%D#/#"'
v'PHd'
'
C#27Q.'8#,75>#'v'27.Q>#';.7/'
/";5Z'
'
'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

(!&YY-4)&$&,b.-.)
-9#0(:+3002%M/('.(6")%*""'%

`H'



!! .F:A)d@)4L:=O)J68)!67EGI;67F)Y:I9H;HCHFK)
-%.'7/',%.&>#'/,#'/"%\5'&#D%.&w'

R*;(0#=$?**M5#$S+-,8$ATUU$

::C+'v'FS@HHH'8#,J&%)'
'
Nt'j#h'+;".2'
'
St'-"122'+"%\5'
'
'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

(!&YY-4)&$&,b.-.)
-9#0(:+3002%M/('.(6")%*""'%

`F'



!! .F:A)`@)*EF:8)-EF:89:=>6E)%IFI)
I1X'D%.)'>%.#2'%"#'.##&#&'1.'#%5,'%$$"1%5,w'

R*;(0#=$?**M5#$S+-,8$ATUU$

F'

Y'

S'

G'

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

!#%Z'I1;"'_%5/1"'v'HBNO'
'
Gt'I#%8)'R#,75>#2'
'
'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

(!&YY-4)&$&,b.-.)
-9#0(:+3002%M/('.(6")%*""'%

`G'



!! .F:A)`@)*EF:8)-EF:89:=>6E)%IFI)
K$31.%>'&%/%'#./")'01"'5"%2,'$"#&7531.'

R*;(0#=$?**M5#$S+-,8$ATUU$

F'

Y'

S'

G' z:22;D#&'$#%Z',1;"'51;./2'
%"#'FHt'10'&%7>)'51;./2'
'
'
'
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! "#$$ %#$$ !%$$$
& '($ )($
% %#($ "#($
* )$$ '$$
( $ $

()*+#,)-.
!!/0

(1,*,)-.
!!/0

2,#&34%*,)-.
!!/0

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

(!&YY-4)&$&,b.-.)
-9#0(:+3002%M/('.(6")%*""'%

`S'



!! .F:A)`@)-EA7F9)J68)!67EGI;67F)&CF:8EI>?:)
'C%/%'.##&#&'/1'5%>5;>%/#'$#"01"D%.5#'D#%2;"#2'

R*;(0#=$?**M5#$S+-,8$ATUU$

F'

Y'

S'

G'

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

./"01"23
!"4567"
#$%&'
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>,,10$A:"C !! "#
>,,10$A:"D !! "#
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>,,10$A:"F !! "#

!"#$%&'"#()*+(,-$&(./,0
1#2',-)"3)*44-"&56,7
8)9&$,7).$):.-5+,
;.$.<-"#$%&'"#(=)>?)"-)1@
A$75-.',%):.-5+,)B.&2,(,-)C3(D
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!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

(!&YY-4)&$&,b.-.)
-9#0(:+3002%M/('.(6")%*""'%
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!! .F:A)e@)-EA7F9)J68)!67EGI;67F)&CF:8EI>?:)
'''K$31.'D%.;%>'#./")'10'$#"01"D%.5#'D#%2;"#2'

R*;(0#=$?**M5#$S+-,8$ATUU$

F'

Y'

S'

G'

!"#$%&"'()*+&$%,'-)$*,.
-"/".,0$1*'()*+&$%,'-)$*,.
()*.,02%,$)*'().,
34"01,$)*'5'61$*,"*1*%"'().,

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

(!&YY-4)&$&,b.-.)
-9#0(:+3002%M/('.(6")%*""'%

`P'



!! .F:A)f@)-EA7F9)J68)$6E\!67EGI;67F)&CF:8EI>?:)
'''K$31.'D%.;%>'#./")'10'.1.f"1;.&%(1;/'%>/#".%38#'5,%"%5/#"72352'

R*;(0#=$?**M5#$S+-,8$ATUU$

!"#$%"&#'()"&*+,-*./#(*01.2
!.3+"/+4506*0#78
!&9)./+":+,;;/"(<=.6

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

F'
Y'

S'

G'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

(!&YY-4)&$&,b.-.)
-9#0(:+3002%M/('.(6")%*""'%

`^'



F'

Y'

S'

G'

!"#$%&"'()*+&$%,'-)$*,.
-"/".,0$1*'()*+&$%,'-)$*,.
2*,"0."%,$)*'3),1&'(01.#'-0"/$%,$)*'4%01.#".56"107
2*,"0."%,$)*'2*8906'(01.#'-0"/$%,$)*'4%01.#".56"107
:;"01<"'=>""/'4?>#7
!)&9?"@,)@%1>1%$,6'01,$)
:;"01<"'/"&16'4."%5;"#7
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BC,#'-"0%"*,$&"'D9"9"'A"*<,#'4;"#$%&".7
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F>"01,$)*'G'H1$*,"*1*%"'().,'4E7

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

(!&YY-4)&$&,b.-.)
-9#0(:+3002%M/('.(6")%*""'%

!! .F:A)f@)-EA7F9)J68)$6E\!67EGI;67F)&CF:8EI>?:)
'''K$31.'D%.;%>'#./")'$#"01"D%.5#'D#%2;"#2'
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!! -1D$%"#'!#"01"D%.5#'b2##'o-1D$%"721.p'/%(c'

R*;(0#=$?**M5#$S+-,8$ATUU$

F'

Y'

S'

G'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

(!&YY-4)&$&,b.-.)
-9#0(:+3002%M/('.(6")%*""'%
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/:6D:F8H=)%:9HSE)

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

`N'



•! :$$>75%31.2'!%"/'F'
–! 41;.&%(1;/2'.#%"'25,11>2'
–! I7Q,'2$##&'";"%>'7./#"2#531.2'

•! ]#1D#/"75'C#27Q.*''_;.&%D#./%>'!"7.57$>#2'
–! M7.Q>#'>%.#'51.27&#"%31.2'
–! V;>3f>%.#'51.27&#"%31.2'

•! :$$>75%31.2'!%"/'G'
–! :55#22'D%.%Q#D#./'51.27&#"%31.2'
–! +"%\5'51./"1>'&;"7.Q'51.2/";531.'

•! !##"'4#87#X'K8#"87#X'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
L)2#":.56")%

NH'



!! L%>%.57.Q'10'51D$#3.Q'&#27Q.'01"5#2'
!! M>1X'2$##&2'5"#%/#'%'2%0#"'#.87"1.D#./'
!! ]#1D#/"75'$%"%D#/#"2'Q18#".#&'()'D%.#;8#"7.Q'"#[;7"#D#./2'10'/,#'

&#27Q.'8#,75>#'
!! C#27Q.'1(U#538#2'%"#'&7m#"#./'01"'"1;.&%(1;/2'7.'";"%>'8#"2;2';"(%.'

%"#%2B'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
L)2#":.56")%

NF'



bM1;"5#*'e-I4!'^OGc'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
L)2#":.56")%

NG'



bM1;"5#*'e-I4!'^OGc'

"7FCHE:)J68)%:9HSE)
386=:99)
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!! !"7.57$>#2'0"1D'e-I4!'^OG'{^BG|*'
!! 627.Q'&#l#531.@'0%57>7/%/#'2>1X'#./")'2$##&2'%.&'51.272/#./'2$##&2'1.'

%.&'1;/'10'/,#'57"5;>%/1")'"1%&X%)'
!! e;D(#"'10'>%.#2'%.&'>%.#'%227Q.D#./'2,1;>&'"#2;>/'7.'&#27"#&'

5%$%57/)@'>%.#'81>;D#'(%>%.5#@'%.&'>%.#'51.3.;7/)B'
!! MD11/,'5,%..#>7q%31.'/,%/'D%Z#2'7/'1(871;2'/1'&"78#"2'X,#"#'/,#)'

2,1;>&'(#B''
!! M;\57#./'%551DD1&%31.'10'&#27Q.'8#,75>#'
!! <##$'%>>';2#"2'7.'D7.&'()'D##3.Q'/,#'.##&2'10'$#&#2/"7%.2'%.&'

5)5>72/2'
!! -"#%/#'%D$>#'27Q,/'&72/%.5#'%.&'8727(7>7/)'01"'&"78#"'"#51Q.731.'10'

7./#"2#531.'%.&'51.l753.Q';2#"2B''

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
&#=)5=9'0+%():%AHe056/0+%
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!! M7q#@'>15%31.@'%.&'%>7Q.D#./'
!! I1"7q1./%>'&#/%7>2'
!! I1X'/1'2Z#/5,'%'"1;.&%(1;/'0"1D'25"%/5,'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
-=)E'0%^()0%J".):(H".2+%
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!! (KAH=IC)8IES:9)J68)=IF:S68H:9)IEG)G:9HSE)?:LH=C:9)

e-I4!'4#$1"/'^OG'W9,7(7/'^fN'

! " # $ % & ' " # () * " $ + ,- # .& (," $ )
/ 0 1 ,2 & 3)4 5 6 ,- $ )

75 8 ,2 35 )
* " 9 9 " $ ) :$ 6 2 .,' 5 % )* ,.2 35 ) )

4 ,& 9 5 (5 .)! & $ - 5 ;)

Mini-Roundabout SU-30 (SU-9) 
 

45 to 90 ft (14 to 27 m) 

B-40 (B-12) 90 to 150 ft (27 to 46 m) 
WB-50 (WB-15) 105 to 150 ft (32 to 46 m) 

Single-Lane Roundabout 

WB-67 (WB-20) 
 

130 to 180 ft (40 to 55 m) 

WB-50 (WB-15) 150 to 220 ft (46 to 67 m) Multilane Roundabout (2 lanes) 
WB-67 (WB-20) 

 
165 to 220 ft (50 to 67 m) 

WB-50 (WB-15) 200 to 250 ft (61 to 76 m) Multilane Roundabout (3 lanes) 
WB-67 (WB-20) 220 to 300 ft (67 to 91 m) 

* Assumes 90-degree angles between entries and no more than four legs. List of possible design 
vehicles not all-inclusive. 

!

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$
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/*"5*(!-4)%*.-/$)
L)+5#=H0:%G=#5'0%D=(<020#%

N^'



!! !#"$#.&75;>%"'%$$"1%5,#2'1h#.'%"#'
D1"#'%D#.%(>#'/1'%5,7#87.Q'&#27"#&'
2$##&2B'

!! I1X#8#"@'$#"$#.&75;>%"'%$$"1%5,#2'
%"#'.1/'%'&#27Q.'"#[;7"#D#./B'

!! A0'%$$"1%5,#2'2Z#X#&@'D%Z#'
51""#2$1.&7.Q'%&U;2/D#./2'/1'1/,#"'
&#27Q.'51D$1.#./2B''

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
;99#"(53%;)E'0+%

NO'



•! !1227(>#'"#D#&7#2*'
–! -,%.Q7.Q'/,#'7.25"7(#&'57"5>#'

&7%D#/#"'
–! Km2#s.Q'/,#'%$$"1%5,'

5#./#">7.#'/1'/,#'>#h'10'/,#'
5#./#"'10'/,#'"1;.&%(1;/'

–! 4#&;57.Q'#./")'X7&/,2'%.&'
#./")'"%&77''

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
;99#"(53%;)E'0+%

N`'



Poor deflection 

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$
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/*"5*(!-4)%*.-/$)
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NN'



bM1;"5#*''<7=#>21.'?':22157%/#2@'A.5Bc'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
;99#"(53%;)E'0+W%M`(<9'0%_%a0))0P=5$[%!;%%

FHH'



!! M7q#@'>15%31.@'%.&'%>7Q.D#./'
!! I1"7q1./%>'&#/%7>2'
!! I1X'/1'2Z#/5,'%'"1;.&%(1;/'0"1D'25"%/5,'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
;99#"(53%;)E'0+W%M`(<9'0%_%a0))0P=5$[%!;%%

FHF'



!! W./")'&#27Q.'
!! W97/'&#27Q.'
!! -7"5;>%/1")'X7&/,'
!! -#./"%>'72>%.&'&#27Q.'
!! M$>7=#"'72>%.&'&#27Q.'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
\"#=V")2('%C0"<02#1%D02(='+%
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!! j%"Q#2/'&#/#"D7.%./'10'%'"1;.&%(1;/’2'5%$%57/)'
!! C#$#.&#./';$1.'/,#'.;D(#"'10'>%.#2'%.&'/,#'&#27Q.'8#,75>#'
!! +)$75%>'27.Q>#f>%.#'#./")'X7&/,*'FS'f'F`'h'bYBH'–'PBP'Dc'
!! +)$75%>'27.Q>#f>%.#'57"5;>%/1")'X7&/,*'F^'–'GH'h'bYB`'–'^BH'Dc'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$
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/*"5*(!-4)%*.-/$)
M)2#1%!=:23%
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!! 4%.Q#'0"1D'SP'h'/1'FHH'h'bFH'f'SH'Dc'
!! 4%&77'2,1;>&'(#'(%>%.5#&'%Q%7.2/'#./")'2$##&2'%.&'&#27Q.'8#,75>#'.##&2'
!! 41;.&%(1;/2'X7/,'>1X#"'2$##&2'%.&'2D%>>#"'&#27Q.'8#,75>#2'D%)',%8#'

2D%>>#"'"%&77'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$
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!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
M)2#1%G.#/0+W%-=)E'0%^()0%J".):(H".2+%

FHP'



!! C#27Q.#&'/1'#.01"5#'%'5;"8#&'#97/'$%/,'
!! -1.27&#"'$#&#2/"7%.2'
!! -%.'(#'>%"Q#"'%/'";"%>'>15%31.2'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
M`=2%C0"<02#1%

FH^'



e-I4!'4#$1"/'^OG'W9,7(7/'^fFP'

 

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
M`=2%G.#/0+W%-=)E'0%^()0%J".):(H".2+%

FHO'



Tangential exit design 

Curved exit design 

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
D=f0#=)E%M`=2%D0+=E)%&3='"+"93=0+%

FH`'



•! 4%&7%>'%>7Q.D#./2'X7/,'2D%>>#"'#97/'"%&77'
%.&'1m2#/f>#h'%>7Q.D#./2'X7/,'>%"Q#"'
#97/'"%&77'#%5,',%8#'/,#7"'$>%5#'

•! W%5,'57"5;D2/%.5#'"#[;7"#2'7/2'1X.'
21>;31.@'X7/,'$"7.57$>#2'&#/#"D7.7.Q'
/"%&#1m2'

e-I4!'4#$1"/'^OG'W9,7(7/'^fFP@'^fF^'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
M`=2%G.#/(2.#0%

FHN'



!! a7&/,'2,1;>&'(#'51D01"/%(>#'01"'$%22#.Q#"'5%"2'
!! a7&/,'2,1;>&'%551DD1&%/#'/"%.27/'8#,75>#'X7/,1;/';27.Q'%$"1.'
!! :'/";5Z'%$"1.'5%.'(#';2#&'/1'D7.7D7q#'/,#'X7&/,'X,7>#'%551DD1&%3.Q'

/";5Z2'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
G=#5.'(2"#1%J"(:P(1%!=:23W%-=)E'0%^()0%J".):(H".2+%

FFH'



!! A.5>;&#2'(1/,'"%72#&'.1.f/"%8#"2%(>#'%"#%'%.&'/";5Z'%$"1.'%"#%'
!! -%.'(#'>%.&25%$#&'!'51.27&#"'D%7./#.%.5#'
!! -#./"%>'72>%.&'2,1;>&'.1/'%="%5/'$#&#2/"7%.2'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
G0)2#('%L+'():%

FFF'



!,
1/

1*
'j

##
'4

1&
#Q

#"
&/

2'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
G0)2#('%L+'():%M`(<9'0W%-()2(%g(#H(#([%G;%

FFG'



!,
1/

1*
''K

"#
Q1

.'
CK

+'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
G0)2#('%L+'():%M`(<9'0W%g0):[%AJ%

FFS'



•! M,1;>&'(#'$"187&#&'1.'%>>'(;/'/,#'8#")'2D%>>'"1;.&%(1;/2'
•! !;"$12#'72*'

–! $"187&#'2,#>/#"'01"'$#&2'
–! %2272/'7.'51./"1>>7.Q'2$##&2'
–! $12738#'Q;7&%.5#'
–! $,)275%>>)'2#$%"%/#'#./#"7.Q'%.&'#973.Q'/"%\5'2/"#%D2'
–! &#/#"'X"1.Q'X%)'D18#D#./2'
–! $>%5#D#./'10'27Q.2'

•! j%"Q#"'2$>7=#"'72>%.&2'5%.'#.,%.5#'2%0#/)'()'2#$%"%3.Q'#./#"7.Q'%.&'
#973.Q'/"%\5'2/"#%D2'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
-9'=h0#%L+'():+%

FFY'



 

e-I4!'4#$1"/'^OG'W9,7(7/'^fFG'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
&0:0+2#=()%G#"++=)E%D02(='%

FFP'



e-I4!'4#$1"/'^OG'W9,7(7/'^fFS'

 

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
-9'=h0#%L+'():%D02(='+%

FF^'



!,1/1*''j##'41&#Q#"&/2'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
G3())0'=V(6")%M`(<9'0W%a0))0P=5$[%!;%

FFO'



!! M7q#@'>15%31.@'%.&'%>7Q.D#./'
!! I1"7q1./%>'&#/%7>2'
!! I1X'/1'2Z#/5,'%'"1;.&%(1;/'0"1D'25"%/5,'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
-=)E'0%^()0%J".):(H".2+%

FF`'



!! M7q#@'>15%31.@'%.&'%>7Q.D#./'
!! I1"7q1./%>'&#/%7>2'
!! I1X'/1'2Z#/5,'%'"1;.&%(1;/'0"1D'25"%/5,'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
-=)E'0%^()0%J".):(H".2+%

FFN'



!! +,#"#'72'.1'1.#'51""#5/'X%)'/1'&#27Q.'%'"1;.&%(1;/'u'#%5,'&#27Q.#"'
&#8#>1$2'/,#7"'1X.'D#/,1&2'

!! <##$2'$"7.57$>#2'7.'D7.&'X,#.'&#8#>1$7.Q'%'2Z#/5,'
!! +#2/'2Z#/5,'%h#"'51D$>#31.'
!! A/#"%/#'%2'.##&#&'/1'(%>%.5#'1(U#538#2'
!! +,#'01>>1X7.Q'D#/,1&'72'(;/'1.#'X%)'/1'2Z#/5,'%'27.Q>#f>%.#'"1;.&%(1;/'
!! K/,#"'/#5,.7[;#2'.##&#&'01"'D;>3>%.#'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
\"P%2"%-$0253%(%J".):(H".2%4#"<%-5#(253%

FGH'



3.  Determine 
Center of 

Roundabout 

1. Consider 
Roadway Center 

Lines 

2.  Determine 
Initial Inscribed 
Circle Diameter 

(ICD) 

4. Determine 
Circulatory 

Roadway Width 

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
-2(#6)E%89W%-=V0%():%^"5(20%G=#5'0%

FGF'



6.  Start from the 
Inner Alignment 

7. Then the Outer 
Alignment 

5.  Locate the 
Pedestrian “Box” 

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
-$0253=)E%(%J".):(H".2W%G")+2#.52%M)2#=0+%():%M`=2+%

FGG'



8. Construct 
Splitter Island 

9. Construct 
Pedestrian 
Crosswalk 

10. Provide Truck 
Apron (If Needed) 

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
-$0253=)E%(%J".):(H".2W%;::%D02(='+%

FGS'



11. Show Sidewalk 12. Take Care of 
Bicyclists 

13. Determine 
Access Locations 

14. Preserve On-
Street Parking 

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
-$0253=)E%(%J".):(H".2W%G"<9'020%J0<(=)=)E%D02(='+%

FGY'



17. Erase 
Construction Lines 

16. Draw 
Roundabout Striping 

15. Provide Details 

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
-$0253=)E%(%J".):(H".2W%G'0()%89%2"%i&#0+0)2(6")j%c.('=21%

FGP'



!! :>>'10'/,#'$"7.57$>#2'10'/,#'27.Q>#f>%.#'"1;.&%(1;/'%$$>)'
!! :&&731.%>'51.27&#"%31.2*'

–! j%.#'.;D(#"2'%.&'%227Q.D#./2'
–! e%/;"%>'8#,75>#'$%/,2'
–! -"1227.Q'8#"2;2'D#"Q7.QJ&78#"Q7.Q'$%/,2'

!! +#5,.7[;#2'/,%/'X1"Z'01"'27.Q>#f>%.#2'D%)'.1/'X1"Z'01"'D;>3>%.#2'
!! K"&#"'10'D%Q.7/;&#'D1"#'51D$>75%/#&'u'5%"#'.##&#&'/1'$"1&;5#'Q11&'

&#27Q.2'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
X.'6'()0%J".):(H".2+%

FG^'



!! j%.#'.;D(#"2'%.&'%227Q.D#./2'
!! -1.l75/'%"#%'D%.%Q#D#./'
!! :551DD1&%3.Q'27&#f()f27&#'8#,75>#2'
!! C#27Q.7.Q'01"'0;/;"#'#9$%.271.'
!! +"#%/D#./'10'X7&#'D#&7%.2'1.'&787&#&',7Q,X%)2'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
X.'6'()0%J".):(H".2+W%M'0<0)2+%

FGO'



!! W%5,'#./")@'#97/@'%.&'2#531.'10'57"5;>%/1")'"1%&X%)'2,1;>&',%8#'/,#'
%$$"1$"7%/#'.;D(#"'10'>%.#2@'$"1$#">)'%227Q.#&'

!! ]#1D#/"75'&#27Q.@'27Q.7.QJ2/"7$7.Q@'%.&'1$#"%31.%>'%.%>)272'.##&'/1'
%Q"##'

!! K<'/1',%8#'D79/;"#'10'27.Q>#f'%.&'D;>3>%.#'#./"7#2'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
X.'6'()0%J".):(H".2+W%^()0%S.<H0#+%():%;++=E)<0)2+%

FG`'



!! 62#'1$#"%31.%>'%.%>)272'/1'&#/#"D7.#'%$$"1$"7%/#'>%.#'%227Q.D#./'
!! !"187&#'1.>)'%2'D%.)'>%.#2'%2'.##&#&'01"'#9723.Q'1"'%.357$%/#&'&#D%.&'

–! a7&#"'#./"7#2'%.&'#97/2'/#.&'/1'(#'>#22'2%0#'01"'%>>'D1&#2'
–! -1.27&#"'(;7>&7.Q'01"'.#%"f/#"D'81>;D#2'%.&'$>%..7.Q'01"'0;/;"#'

#9$%.271.'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
X.'6'()0%J".):(H".2+W%S.<H0#%"4%^()0+%

FGN'



VWXYZB$ZB[!$!X/\$D$
]9VB/$B\!/^$

R9\?ZB_Z7\B$B`9!$D$
\7//W]B/$B`9!$

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
X(253%C0"<02#=5%D0+=E)%2"%;)65=9(20:%^()0%;++=E)<0)2%

FSH'



e-I4!'4#$1"/'^OG'W9,7(7/'^fGY'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
O'(=#W%;::=)E%(%O.''%^()0%

FSF'



!! j%.#'.;D(#"2'%.&'%227Q.D#./2'
!! -1.l75/'%"#%'D%.%Q#D#./'
!! :551DD1&%3.Q'27&#f()f27&#'8#,75>#2'
!! C#27Q.7.Q'01"'0;/;"#'#9$%.271.'
!! +"#%/D#./'10'X7&#'D#&7%.2'1.'&787&#&',7Q,X%)2'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
X.'6'()0%J".):(H".2%D0+=E)%M'0<0)2+%

FSG'



!! !%/,'18#">%$'51.l75/2'
!! W97/f57"5;>%3.Q'51.l75/2'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
G")Y=52%;#0(%X()(E0<0)2%

FSS'



e-I4!'4#$1"/'^OG'W9,7(7/'^fGN'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
S(2.#('%Z03=5'0%&(23%

FSY'



!! !%/,'%.'%$$"1%5,7.Q'8#,75>#'X7>>'/%Z#'%22;D7.Q'/,#"#'72'/"%\5'7.'%>>'>%.#2'
!! M$##&'%.&'1"7#./%31.'10'8#,75>#'%/'/,#')7#>&'>7.#'&#/#"D7.#2'/,#'.%/;"%>'

$%/,'
!! e%/;"%>'$%/,'&1#2'.1/',%8#'2;&&#.'5,%.Q#2'7.'5;"8%/;"#'
!! -1.2#5;38#'5;"8#2'2,1;>&'(#'10'%'27D7>%"'"%&7;2'
!! A0'$%/,2'18#">%$@'2%0#/)'1"'5%$%57/)'D%)'(#'%m#5/#&'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
S(2.#('%Z03=5'0%&(23%

FSP'



e-I4!'4#$1"/'^OG'W9,7(7/'^fG`'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
Z03=5'0%&(23%A/0#'(9%

FS^'



!! e1/#'$11"'>%.#';3>7q%31.'

!,
1/

1*
'L
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'-
"1

X
.'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
G(9(5=21%&#"H'0<%D.0%2"%M)2#1%&(23%A/0#'(9%

FSO'



e-I4!'4#$1"/'^OG'W9,7(7/'^fSH'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
D0+=E)%*053)=>.0+%2"%;/"=:%&(23%A/0#'(9%

FS`'



!,
1/

1*
'L
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.'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
X.'6'()0%J".):(H".2%G(+0%-2.:1W%G'0(#P(20#[%O^%

FSN'



!,
1/

1*
'L

%"
")

'-
"1

X
.'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)

/*"5*(!-4)%*.-/$)
X.'6'()0%J".):(H".2%G(+0%-2.:1W%G'0(#P(20#[%O^%

FYH'



!,
1/

1*
'j
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'4
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#Q
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2'

!"#$%#&'#($)*($!(+&,-*('+.*&$/#,#+(0"$+&1$234#5,*&$6$7,,*03+'#,8$9&0:$

!"#$%&'"#()*+&,#&(-"$)&$%)%*.-/$)0"!1.2"3)
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