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This paper deals with guidance for planning, design or improvement of stopping place 

or rest area for trucks on the highways in compilation to the Vehicles Act, Motor Traffic Act, 

Motor Transportation Act and Highways Act and related design standards or practices of Highway 

Department and Land Transportation Department, Thailand. Finally the survey, description, and 

concerned problems of the existing stopping place and rest area in Thailand had been revised in 

various aspects i.e. Location, size or area, entrance and exit, parking, circulation, capacity, 

provided or necessity utilities and facilities. Accordingly, main factors of stopping place and rest 

area for trucks have· also been derived following the reviews on growth of traffic volumes, 

transportation demands, trucks and accidents. The conclusions are that planning, design or ' 

improvement of stopping place or rest area for trucks on the highways should concern sight 

distances geometric design, access, turning radius, dimensions and amount of parking lot for 

various trucks, utilities or supplies, traffic control device and safety measures. Recommendations 

have been made for designing or improving the new or existing stopping place or rest area for 

trucks. 
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" u'IJfi~u~~1urhnY!,~u~~vrWJu1l'lHM~1~t,r,~~flil~,<Ju ('I11il ruY. 2498- 25oo) 

I .cl .::::1 .c:::t .:i ,'JI 
Friendship Highway) 'I~l111~ fl1~ll'l'n<1 - 'i:Y'I~1J'I- 'Wfl'I'I1"1f'i:Y:Ul- ~~'Ilil'W tHl'ltJV~flltl .flltl 11 

fl111J ,;1m MilV'Vll~ 1"111 fll'I U ~ ~~m.h ~:U 1W 'UV~ V~fl fll'I'IJ ll'll'I1Ll'l fffl~'UV ~ l J'U 1~ 'i:Yl'll JVL:Ul fl1 

(USOM) 'luiJ 'n.ff. 2498 ~'WU"'1L'i:Y~~ U~~Lil~'l-*~ltJ'ltJiJ 'n.ff. 2500 'I~W.h~iJ 'n.ff. 2499-2505 
" . 

lJ'Ul~iju Lt11J1mU' tJ -.:Y!l~l'll~l1~1~'1:11mh~li1tJ tm~'i:Ylti'IV~ 'IJ'IW~VltJ~l'll~'i:Ylm~mi11.h~mff , 

" ' 

iM'1~m:u:u11!'IJl'Wil'll.n~vl-*~m.h~:u1wnm~ !vv~~ 4-6 'UV~~m.h~mw1h~tl'lff u'Ufi~u~ 

iJ 'n.ff. 2505 lJ'Ul~ i~flll'I'W~LihM:U1tiU~~Vlffl'lHfll'IfrWJtJ11.h~tl'lffl~tJUH'W 5 iJ i1vwh 

uHui W~tJ1Lff'I'llJO'ilUM~'lfl~ (mvmr~ 1~rvim~:url1·h "ff~fl:U" tfluuHtJiW~tJ1!ff'I'll JO'il u~~ 

ff~fl:UUM~'lf1~ 'ltJ'Ul'l~ 2) 

1-='1 .k~ "' ... 
'I~l11HIJ 'n.ff. 2508-2524 Cl)f~t1J'W'I~tl~l1~11!11JUH'W'nWI'IJ1tff'I'llJfl~U~~ 

. " . cv I ~ Q.l -=9 d.::l <£!~ .::1 I I 3} I j} CL1 

'i:Y~fl:UUl'l~'lf111 Q'IJ'IJ HH 4l'l1JltJVl'lllflti1Uflfll'I:U~ltJ'WflVff'Il~ U"~'IJ'IW~l'lHl'l"1~ffltll'l~fl ' . ~ ' 

~1flflHtl'l'n<1t ~v:u Lf.l~fli1.fllfl~1~'1 nv-.:Y!1~l'l1~l1"1~t~V:U Lti~'I~W;h~fli1.fllfl nv-.:Y!1~l'll~l1~1~ i . ~ ~ 

-.:11 u~v m~v:u O'IJ'Vll~ t1 ~1~-.:YltJmr n tvlvn'I ~ 'il1tlfl11:Ut~1ty~n'v~~tJ l~uiiu u 1'Vl N 'UtJ L1 ~l'l~ n ' 

I 1 Q '0 I 'j) I " "0 '" Ad I 

'I~l111~Ul'I~~HMl U~~Ul'IM'il1l'ltJ1tll'IJtJfll'jfltJ'i:Y'IN'VlHt'U11!11J~ l'llq!'IJ1'W U~~'n'Wl'l'lf1tiU~tJ , 

,; Hi n" fftJ 6n~Hfl111Jl 'ill ru u ~ ~11 i'm.h ~ fll'I 'U'IJ L1 ~ ~hu ,r1:u tjj v~ t1 ~ 1~ t~ V'IJ 'I 'I tm m'I ~ 'I1~ 'Ifl'IJ 
~ u • 

~~ t tJ m ~tl'l'n:Ul'lltJfl'I • . . . 
'j I 'JI ._,'JI~"'I "' "'' 
tflHfll'IflV'i:Y'IH'Vl1~'i:Yltll'l~fl l'ltlJ'W'i:Y"'fV~~'I1'il'I'I~tl~l'l 1 ('VLff. 2536- 2542) t'nV . 

~ ,. ~ 0 .. I t::t 'l I "' I 

t'lfV:U w~fl1~tl'l'n<1 u~~tJ:U.fllfl (fl1~tl'l'n<1- "1111~- t"'ftl~ M:U -L"'ftJ~'I1tJ- mJ'i:11tl, n~~tl'l'W<1-

l'I'IJV~flltl, fl1~ll'l'n<1-11'I1~ tm~fll~ll'l'n'1- "tiM~ Lfl-"fl) 'I11J'I~f.l~l'l1~11'I~:Ultl.l 1,889 nht:um 

" 
'I v ~ i' 1J fll'I ~'I 1 'il n ~ w;h ~ n H m on <1 n'IJ fl i1 .fllfl i ~ tJ1 ~ tlltJ r.1t1 tJ ~ Li1 u 'IJ fl fl" u" ~ 'Hl 'IJ n 'V1 n q qJ q q 

lflHm'Inv-.:Y!l~'Vll~M~m~u~,;v~~'I1'il'I'I~tJ~~ 2 c-w.ff. 2539- 2549) t~:u-.:Y1tJ'Vl1\li1IJi1mfl 11 , 

'j I ... ,. ... I "'' d :;"t 'l 'JI 'JI 
tflH'U1tl 'I~tl~l'll~'I1:U 5,137 flt"t:U11'I 'V1Hl1"1~'n!ff'll'I~l111~t:UV~ (Motorway) 'VltlJ~ 'lf~1'UU"1 
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~fl 'V11-!!'lH'l1'1'Vhfl''hl'l1lJltll1:1'tl 7 (fll-!!I'Vl'V'l"''- GJ51:1'li~ '.i~ti~'Vll-!1 82 nhtlJ~'.i) t~fllJ~flfll-!II'Vl'V'l"'' 
'lh:utuCVI1:1 H1:1~fllfll9l~1''UOflfl Hl'Ut!'l1~-!lfl\9ll:1'1'11fl'.i'.ilJ !'W'U'il'fl'ti'Wtlltlff'Wfi'l'l11:11t1U'l'i-!! OlYl Vl'U'IJ'U . . 
tlltlff'Wfi'l'llfl-!lfll'.i'.i\ILY~tt'l'i-!!'l.h~mfl'l'Vltl (In Land Container Depot (ICD) u'l'i-:J~ 1 tt1:1~tt'l'i-!!~ 2 

I iJ I I 

Yit1u u ~:utn!:l'1 - m'flm~'!J-:J) 'Yilmfllfl'tll'W1:1'1'.i '.itu.flii 1m -:Jfll'.i'rl'WJ'Wl~'W YiGJ51ti~-:J'Vl~t1:119l~1'uoen . .. 
... 1 ~ ' J::!i ~ .dl Q.l ..:=. 

(Eastern Seaboard IJ'.i ~ flfl'IJ'fl1tl 'Vllt '.ifl'W 11:1flU'I11:1lJl! 'IJ-!1 U1:1~ 'U fllJfJ~1:1'1'11fl'.i'.ilJlJl'IJ~l~'fl) 

'Vll-!1'111:11-:J-fitfl''hl'11:1Jltlt1:1'tl 9 (\l'U'U1-!IH'I11'W-rJ~1:1'1'11fl'.i'.ilJ- Outer Bangkok Ring Road (OBRR) 

~-!!19l::::1'ul9lfl ('Ulnb~u- 'IJHU1'Vlfl-!!- 'Ul-!!'ti'WtYit~u '.i::::ti~'VlH 71 n11:1tlJ~'.i) tl'-!!~~1uoen • 
('Ul-:J'l.J~~'W- 'Ul-!I'V'l~ '.i::::ti::::'Vll-!1 63 n11:1tlJ\9l'i) 1m-:J~ltiU1:1~~-:Ji~ ('Ul-!I"!'Wt'Viti'W- 'IJH'V'l~ '.i~ti~'Vll'l 

34 n1mlJ~'.i)) 1m'l~lti'V11-!I-wtfl''hl'.i::::Wll'ldJO'l'.i::::ti::::U'.ifl ('V'Lfl'.2542- 2551) 11 1fl'.i-!lfll'.i '.i"~ti~'Vll'l 

n:u 852 n1m:u\9l'.i 1m'lm'.i'Vll-!!'111:11-:J-wtff'hl'11mm1:1'tl 5 Cm-:Jtl~~u- um1:1'1'.i'.il'i'- Vi'hlru hfl-• 

('Ul-:J'l.J~~'U- 'Wm'.ilGJf~lJl- 'tlfl'Ut!fl'U- 'H'Wfl'lflltl '.i~ti~'VlH 535 n11:1tlJ~'.i) U1:1~'Vll-!ll11:11-:J-fitff'hl 

'11lJlt1!1:1'tl 7 (flH!'Vl'V'l"''- GJ5-c'l'IJ1- 'rl''VlVl -lJl'IJ\9lWl'fl- '.i::::t'J0-!1- 1f'W'Vl'lJ1 '.i::::ti::::'Vll'l 290 ni"C'ltlJ~'.i) 
q q q q 

'Vll-:J'11"C11'1-wm'hl'11mm"C'l'tl 8(m-:Jm'V'l"1- '111flvio- GJf~eh- GJflJ'V'I'.i- '!!1uu11:1'1'.i- 'W'Vl"C'l-:J- '111'fli'l1ru 
q q q tJ 

- GJfltl!!'fi'UlJlt1:1!CJ1tl- ff-!1'\.11:11 '.i::::ti::::'Vll'l 935 ni"C'ltlJ\9l'.i) tm::::'Vll-!1'11"C11-!I-fitfl"l:l'I1:1Jlti!"C'l'tl 51 (flH!'Vl'V'I"'' • 
-1:1''V'I'.i'.iru'IJ1 '.i::::t'J::::'Vll-!1 62 n1-c'ltlJ~'.i) m-!1'11"C11-!I-wtfl''hl'11mm"C'l'tl 61(GJ51:1'1J1- um'.ilGJf~m '.i::::v~m-!1 . . . 
239 n1-c'ltlJ\9l'.i) 'Vll-!!'11-c11-!!-wtfl''l:l'l1lJ1CH"C'l'tl 62 ('Ufl'.i'.ilGJf~:IJl- fJ'U1:1'.ilGJ51il'W '.i::::t'J::::'VlH 301 n1-c'ltlJ~'.i) 

'Vll-!1'11"C11-:J-wm'hl'11:1Jlt'Jt"C'l'tl 71 (fl1-!II'Vl'V'I"1- ei'ty'l.J'.i~t'Vlfl' '.i~t'J::::'Vll'l 212 n1mlJ\9l'.i) 'Vll-!1'111:11-:Jofitfl''l:l 

'HlJltl!II'IJ 81 ('lH~'l'Hqj- 'ifTw 1tJ~ ':i::::V::::'Vll-!1 53 ni"C'lt:IJ\011) 'VlN'H"C'll·::I'Wtft'hl'HlJlvtii'IJ 83 ('V'l':i::::u-en­

mn~ '.i~t'J~'Vll-:1 136 ni"C'lt:IJ\9l'.i) 'Vll-!1'11n1-!l-wtfl''hl'11:1Jlt'Jt"C'l'IJ 84('Yi-:Jff-!l- 'Ufl'.ifl'11i'.i'.ilJ'.ilGJ5 '.i::::t'J::::'Vll-:1 37 .. . 
nintlJ\9l'.i) U"C'l~ 'Vll-!1'11"C11-!I-wtfl''hl'11:1Jlt'Jt"C'l'tl 91('111flvifl- Ul'U ill-!!- ~ht1u1-1:1''.i~'IJ1- 'IJHU~fl'l • • 
'.i::::V::::'Vll-!1 386 n1-c'ltlJ~'.i) ~-!!tU'flt'J5-:Jl'UU!:l-Jttl'U tbuimy 1m -!!fll'.il'fWJ'Ul~'U~GJflV~-:J'I'l::::l"C'lfllfli~ 
(South Seaboard Diverge Program) ~-:~ttl'Uff::::'l"ll'U!fl''.i'l:l~fl'il (Land Bridge) t~fllJ 1t1-:J~-:J'Vl::::meJ''U'fll 

li'utm~ei11 l'Vlv (m~ti- tJ''.il'hlt]!1ilW) 

u flfl 'illfl1 fl'.i -:J~l vm-:~'11 "C11-:Jtm ;v tt~:::: 1m 'l~lV'Vll-!1'11 "C11'10lt;vu m1'1 il''lii 1m 'lfll'Hl1llJ 

I ~ Q.l ~I dt 'J) ~I 'J) I ~ Q.J ,.,1...1 ..::::! I 9) d 

'.i1lJ:IJflfl'IJIJ'.i::::l'Vlfl'!'j!'jfl'U'IJ1'U IJ1::::flfl'IJ'fi1Vfi11:1J11lJlJflfl'IJ 1:1'1J1J. 1:111 (tGJfti-!1'\JO'l- 'Ufl!tf11- t1tl'l.fl .. 
fll- '11~1-!!Jl'Vll- De:H~'U- !;V-!11-!1- fJ'U'HiJ-:J ':i:t:V:t:'Vll'l I ,200 flimlJ~'.i) ];l';:::'j!'jl'UiJ\9l'.ifll'j!'jl'VJV -· 

~ ~ 

1:1''1.J'l.J. m1 i'l 4 m.i-:J ('H'UO'IfllV 1Jfl'fll'l11'.i 'Ufl'.i'j!'j'UlJ u~::::t;V'l'tlfl'l) ff:t:'j!'jl'U,j'l:IJHU'llltlie-:~ (-ellt.flfl 



3 ! 

" . 
'j~t~~'Vl1~ 149 nhmJ~'j) rr11:u~-nJiJeH1'UmtmCI1t~ ,.h~nt~'U~1tt ft~l"l1'W'li'1:umhh 1n-Cln ul'i~Vi 1 

c~hnt~~1ni'U- 'W'J1n11ft) ft~'W1'W'li'1:uuJJJ11n-"nul'i~~ 2 ctl1tnt~-ey1'H~ 1n-Cln- 'W'J1n11ft) u"~ 

.<::::a t.d. 0 f ..::::::! d. r;J ~ 9) 31 
lJI9l'Jfll'WU'H~'Vl 2 (tll!fl'tiUlJft1tl- !'lfti~'J1tl) 'VlNft1tlfll'L\j'il'W'l.J'J - 1111tl~'tl~- 'Ul'W'Wl'Vpti'W- 'U1'W 

. " 
~dj- 'YI11tl 'J~ti~'Vl1~ 130 nht:u~'J fl'J'ti'Ufl11lJ~1lJlJ'tl'ti'WfliJmrrci:uuthh 1'll~ (Greater Mekong . .. . 
Sub - Region Cooperation) 'J1ll 10 ft1ti'YI1~ 1h~fl'ti'U~';W t11ti'YI1~ R-1 (fl1~l'Vll"l"' -l"l'UlJ!UOJ-

" 1~~iJm19f~ -l~!\PI1 'J~ti~'YI1~ 1,290 n1l:1tlJIPI'J) t11ti'YI1~ R-2(East- West Corridor 'il1fl'WtJ1- l'Yitl' 

- uuu.m1- tittiPI'WllJ 'j~ti~'Vl1~ 1,7oon1"t:u~'J) u1tt'VlN R-3A c1'Yitt- uuu.m1- ~'W 'j~tJ~'YI1~ 

1,200 n1mlJ\PJ'j 'il1flt;ti~'U'tl~- ~'tllltl1-!ltl~flfll- 'Hi:11~J1'Vl1- ~'tlt~'W _' t;tl~~~- fi'W'Hil~) ... . . 
I d I~ d d : 

t11ti'Vl1~ R-3B (l'Yitl -l"ltJ1- ~'W 'il1flt!lJft1tl- !'lfti~'J1tl- 'Vll'Ut'\1i:1fl - t'lfti~\PI~- ~1i:11 'U'J'J'ii'U • 

I f I ~ Q.l ..:9 

fl11 100,000 dwt. ~~'tlt'J'ti'J'ti~'J'U!'J'tl 'U'W1~ Very Large Container Cargo (VLCC) Ui:1~ Ultra Large 

liJ ~ 0 9 "' <V )f .d <V 1 liJ ,I l'!l I "" Container Cargo (ULCC) !~22m !'Wm11!~t11fl'W 'Vl'W'YifJ~ft111fl'J'JlJ'Hi:1fl ( H !¥n'llfll'W'\1'W 

'U'Wl\01 4,000 !lJfllliPII'i' 'tl~ft1'Hfl'J'JlJl'\1~fl iJtJ 1Hnk'WJ1lJ'W h~tWfltl19f'Ii'J'JlJ'l11~ 'ti\Pit11'Hfl'J'JlJ • • • 

1 "'~ ~ ~ )f .d " " 
!U \PI!fllJ'U'W~'W Ui:1~'\J'WU'i:11tl) 'I"''W'Yiti\Pift1'Hfl'J'JlJ'U'W1~flelN (U'J~fltJ'lJ'jfltJ'W~ ti1~'Jflti'W\PI h~~1'W • 

.<::::a 0:::::. ~ rl ~ d I Q eK 'j) dt· 0 ~ I 

fl'J~~11:l ~i:11PltJ'U9flJ'Ut:l'J~) 'W'W'YlfJIPlft1'Hm':i:u'U'W1~tl'tllJ (~i:11Pltft't1~1 tfl':itl~t'l1t~H 'll''Wft1'W 

"" " - I - I ~I .d - I 5I 'fl'tlll'W1!\PI'ti'J UU'J'JUtll'Hl'J) 11~U~'WIU'W 3 'j~tJ~ U~'W'J~ti~'Yl 1 (Vl.fl. 2554- 2558) U'J~fl'ti'UWJtl ... 

~ ~ ~ ' 

ri1'WM'W fi'W 'W 1 'WUflllfJIPI t11'H fl'J'JlJ 'J ~'U'U':i~'Ultll-h h ~ r~~m11U'J ~'111 h ~11Tu~'l-11t~tJ Vilfnmfrtt 

1 d d d 
Ui:1~t1TW'J1'll'fll'JU'U'Ul'U~!ft'J'il (One- Stop Service Township) !l~'W'J~ti~'YI 2 ('W.fl. 2556- 2561) 

u 'j ~ n t~'U ~ 1tJ t1 'W 'W 1 'W iJ fill fJ IPl t'll'H m 'j ll u" ~ 'j ~ 'U 'U 'j ~ 'U 1 t~J 1(rvh.u~ ll) 'U tJ 1 tJfl 'W w ~till 'YI11tt 

'111tJU~'Wl'YltJ- 'WtJ1t~'Uuu~'lft~~'ii'J1'il'J fl'W6nnfi'1 um'W~lfn~t~'W'H~t~'Wi'iltti:1~Ui'm.h:dtJ~J1 .. . 
d ,.I 3.1 I ~ 91 .:!! 9 ~ 

!W~UN'W'J~ti~'YI 3 ('W.fl. 2559- 2563) u'J~fltl'U~1tl 'Yll!'J'ti~1'Wt'\1'Wt:l fi'W'W !'W'W'fllltl\Pit'll'Hfl'J'Jll . 
ul:1~'J~'Um ~mml1 (t~llt~ll) 'J til 'Vl~h Cl'1tJi ~ hl~h 'VitJnl9f ul:1~'Viml1u'Wt~t~ll 1t~~u 'J~l'Yifll 'Yitl 
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.J~dfl':ilJ'Vl1~11~1~ii1rt':i~fll':i'ff~l~'Vl1~11~1~Vitrr'l:l':i~11-:il~t]j~H '111~·m~tt1t\i- 'll'ltJU\Ol'Wl'VItJ -vn.h 
I " ~ " d ~ A I .r::!i I ~ ~ t:9 <V 

(\Oll'Uf1~fllfl1Ul'W'W l'WHl'W - filtu'il'W'U1) 9f~ 'il~l'lHllJIPltltr~flH!'Yl'W"' ~~~~'VIll1ti'U l~fl!l11~lJ'Q 'U'I 
q q u q q 

0 d d I Q1 ~ d fj} 1 fl111'W\Olt1lut~'W'W'ff'll'U~'il':il'il':i 1~fl~'Vll~'lh~llltu 98 n mll1Pl1 1~1~'W 3.6 11ll'Wm'W'Ul'VI rtHm':i 

t ar, d !i) j} I dl 'J} ~ '3) 

Hl'W fll':i l"l 'ill':i T.U 1 H~m ~'VI 'U'ff ~II 1\01 ~ tlll!1 ~ 1 'll'1'1flltl.J 'il 'W 1.J':i \Oll'W fl'~ fllfl ':i 'Ul'W 'W l'V;j':i ti'W ( 'll'lflll\01 'W 

" l'VIfl) ':i~tl~'VIH1h~llltu 70 n1~1ll1Pl':i i'I~'U1.h~llltuffn'l:llrt11ll111lll~'ffll'l'Wu l"l.f1.2555 

3) ~d. I I j) I 'j} 0 'j} G') I 

II 'W 11 'ff'W 'VIl'I'W lltl'W 'W 'Vl1'111 m'l 'fftl -:!'ll'fl'l 'il 1 l 'il':i ti~U~1 !!\PI til 'il\PI tl~fl111 'W \0111 'W 11 'ff'W 'VI N !11lJ 

'l'WflH1'VIl"lli In 1 '.!1'11 ~~~~'l.filJT.UCVl~ ii1rtH'lllfl'Vll'lfi1f1'1:l'illfl fll'~'Vll'lfi1f1'1:1Ul'i~1.J':i~1'Vlf1 • 
" . 

l'VItJ th~nuu~1ti1~'U'U'VIl~~1'W'lf'WYi 1 (m~llll11l'Wm 1~t1~m~ 27.1 fi1~1ll1Pl1) 1~'U'U'Vl1'1~1'W 

,f'U~ 2 (f11~! 1~ti~'VIl~ 40.5 fih1lJIPI1) 'Vl1'1~1f1fl'l'!~U~GJftl (11lJU'U'VI':il- tll'ilT.UH~ ':i~fl~'Vll~ 18.7 

fi1~tlJIPI':i) 'VIl'lfitf'f'l:lti\Ol':i~tltll ('UHU~fl'U - 1hmn'%101 ':i~ti~'VIl'l 32 fi1~1lJIPI':i) ~~~~'Vl1'1~1f1'1:l'U':il"l1 . ~ 

"" "" "' .I "'1 ' !1'111'U':iti'U'Utlfl- f'f':i'Ufl':i'U'VI':i - 'Ul'I'Ul- b1'1:j'VI':i1J':ilfll':i ':i~V~'VIl~ 27.9 fl ~!lJIPI':i) ':i~'U'U'VIl'I\011'U 

" . . 
'lf'UYi 4 ('ffll'VI':ill':ilfll':i- 'ff'U'ffl'ff~ -1i'U'U1- '!J1nl'iu ':i~V~'VIl'l 17.8 fihtlliPI':i) ':i~'U'U'VIl'I~1'W • • • 
" . 

'lfuYi 5 (l"l':i~':illl2- tl"l'lf'Hfl'l:lll 

" . " 
':i~'U'U'Vl1'1~1'UoU'UYi 6 ('V~i;J ill'l- 'W'VI1ilJT.UCVI~- 'Ufl1'iJ'lllJ ':i~V~'Vll~ 13.5 fihtll\011) 'Wf.lfl'il1fltJ'WeJ'I " . ~ 

" . 
li!!H'W':i~V~V11 1m'lfll':i'Vll'l~!f1'1:l':i~'l1lNI]jtl'l'lf'Uyj 1- 6 ('U1~'!J~fl'U -lh 1llfl- 'Ul'lrJ~i'W-

m:;;~lJll'U'W- '!J1nl'ia- 'lJ-:ilT.U1J1 ':i:;;v:;;'VIl'l 217.5 n1ftllJIPI':i, 1'1!1111'W':if.l'U'Uf.lfl- llfl\lflf.lV­

'Um':il'lf~lJl- 'Ul'lll~i'U- Vl'U'U1- 'V11'U'VIf.l'l ':i~tJ~'Vll'l 361 fi1mll~P~':i ~~~~m.:J'!J~m- Vl'Ul!l\1 

':i~V~'VI1\I 94.6 fi1~1lJIPI1) 

1m \1 'll1 tJ'VI1\I '11 ~ 1\1 'U tl\1 m ll m~ '11 m.:J'll''U 'U'VI 1l ':i ~ flti'U~ 1 fl tl'U 'U 1\111 '111'U f.l\91 1:1'1'11 m ':i lJ • 

m-Ylbl~l"l1'Ul"l':i~':i1ll 4 1m~ 'ff~'W1'Ul"l':i~':illl 5 

fl~flri 11'li'1~~'Wit1'U l~l11 fiH'lllfl'VIl\1'11 ~ 1\1 'VIl\1'11 ~1~'Wtf1fl 'Yl N~lf1fl ~~~ ~ 'VIl\lg'U '1 

'l 'U 1l ':i ~ 1 'VIf'fl 'VI mw ~ 1 rt ':i .:1 f11 ':i ~ 1 ~Dll 0i m)'U rJ ':i ~ 1 'VIf'fl ~ f.l'W .U 1 'U ii 11 'W 11 u lJ 'U fl1fli 1\911ll rJ1mw m ':i 

'U 'U ci' \1 1 \01 til Q l"l1 ~ fl1 ':i 'U w bl \1 'Vl1 \1 'U fl ~ l'~ lJ ~ 'W \911lJ 'ff flll"ll f1 ':i fJ 'iY fl 'il ~ \1 fill II~ :;; fl'.lllJ ~ 1lJ ]j tJ ':i :;; fl 'U .. 
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f1'JT:itlfJ'U~J~~1'UUflfll:t'U'U 11lf11:11~ 'J tiU'J 'JVIf1tll~U1l'iJ~l'i'fY'U~ iff'fl i 'U nl'J'lJU~'Utl~~'lJu~ fl11lfll'U . . ~ 

'l"ll'Hu~~u m~tflutM~l1~ml~iflili'tn1ltJu~m~ ~~ Vlnl:t'o~'UtJ~l1u1fl~l'W~t~fl1'11'tJ~ mVi mlJm~ 
II q q q 

l1 ~ 1~ n'J lJ m':i 'U uri ~VI HUn mf in ~ih t1 u ':i 'J l'Jf1 hi~iJ nan VI~~ 'l"l m ~ u i~u u Vll~'H "1~ 
H~'JtlUnVJn~iJiJ':ilf1!) ml'UlJlf1f1lll1~~~tJfJiJ'J~!ilVI ~~~lU'Uf)~llJ1h~ ltJ'lftJi~l:t'tlfJ lJ~ ~l'UTW 

tl"ll:tl l1~tlf1l'JVh~ (Trailer) l:t'O~f1l'J'U'J'J'VJf1l.yilJ~'U~llJI:t'illl"llfY'J1l,!fl~ ff~fllJ tJiJI:t'~rl'Utl~ 
m"J'Uu-ff~~'UtJlfli1 uu1 1 UlJ'UtJ~'lfu11l1~m.h ~tnVI'\JtJ~m'JU'J'JVIn ~iJ'Um11 'lm:ti~u 'YI~t~Jl'Hun 

• u 

u ':iHlm vilJ~'U iJ'J ~ nt~uti'um'J'tfWJu 11m 'l~lfl'Yil~'H 1:1 1~ 'Yil~'H 1:11~lltfY1l Vll'llltfl'EJ l1 ~tJ'Yil~~u "1 
• 

d dod 31 ~ .d.o dJ'o 
tllum \91 ~" Vl~ltllu~tJ~l"l ~l'J w lVIUVI 1u m'J t~tJmmUVIl~ u"~ 1:1' ~ mu 1flfl1llJ'1.1~111nVItt~tJtl1'U 1fl • 
~m uunVIn'\J'Wl<fl i mti M~tJn~unur~mhu1vfl1llJiJ"tJ<flrl'vuriH1 ~m~ t<fltlnlJ • u ~ 

i'W'J~UU'UlHY~~'U"l tGJf'U f1l'J'U'U~~VIHJ1 f1l'J'\J'U~~VIHtllf1lfY l1~tlf1l'J'\J'U~'I 
• I jJ I 

l<fltl'J ~'U'U 'J 1~ tll~Utlf) 'H~ tl'J 1lJtll<fltll'Ul"lll1 'U~Vii ~'U'U -ff 'ltl'U fll U"~ r!l<fltl'i.Yl'J U~:iJ f1!Wf1~'U Vj 

'ffl'Hi'Um'J'U'Uciltl (Load or Unload) tl'UfllU"~~<fltll:t'l'Jtltlf1~lf1tl'U u~n~l~~lf)fll'J'IJ'U~~'Yil~Un 
~ 

~ij fl d llJ tJ cp) l1 V'U f) ll l<fl tltll ~Uti f) 'YI ~ tl 'J 'JlJ ti'J cp) tll'U l"ll'H 'U~ 'ffll1 f u f)l'J ~'I tl'U fll u "~ ~ cp) tll:t' 1 'j . ~ 

" " Utlf1tl'U 'Vl~\1iuiJ'J~t'Yif1lVItl f1'llJf1l'J'\J'U~'IVIl~Un (Department of Land Transportation, DLT) 

nlnu<flu~:~J-~tl1<fltll'Wl"ll'YI'W~ 'l UtJ'UtuliPl'llu~ H''llu~ '1.1mii'Uu ri' '1~1<flv'1.11m~:~~t1mr1 m'J 1h~nt~u 
~ q u ~ ~ 

Q.1 'J) I Q.l I I rl,. .t:!i 

l1~f1U"1 l"liJ1l~<flU1~'1"lm~l11l~VIl~ t'lf'U ~Cfl~tl<fl'Jtl'lf1ml1 (Tum- Out or Stopping Place) 'H'Jtl 

'il1l~mt1U'W'Vll'I'H{'l1'1 (Rest Area) fll'H'W11 tl{'l~fltlfHlUU 11lvm:u'Vll'I'HI:t1'1 u:u,:U!~'illnmh~ulVI . 
'\JtJ~ti'J<fl tll'U 'l"ll'YI u ~ ~ ~~ 'l r.ffth ~ ltl'lftJ u~ 'Hl m ti'U 'J 'J 'Vl n l1 ~ tJ 'J tl'\J'U l<fl i wuiiJ ~ tl~ t flu 'il1 u 'J'U mn 

• u 

d "'> I ~ '13)~ .d 3} 

m~ tf)Cfl ~~ m ~VI 'U~tJVI~ fll'J 'lfl"l 'U VI~ tl~ Vll~! '\J ltltl f1 H ~~ m ~ U l:t'VI H fll 'J ~'J 1~ 'J 'U 'U Vll~'H ~ 1~ 

..::!1 d Q.J 'j) I d:l Q.J d.c::! 
u t~m l1 'UtJ 'illn~ ~ 'il tl<fl'H'J tJ'I"lm u ttn 1 tl1~ EJl'U l"ll'H'U ~ '1.11'U 'l..JI'll'l" l1 'J tJ tJ11ltll'U l"ll'H'U ~ t~u VllJ'Il'U 111 

d i 'J) .d Q ~ Q.J ~I d Q.l it Q.l ~I d' I lfJ 9) 1.1] 'J) 

mn m'il 'lfl:t'tll'UU'Jfll':i'UllJ'i.!llJ'W~~'iltJ~ 'YI'JtJ'VlnH1 tl"ltl1\91Q1J'J~I:t'~fi\Pll~"l t<fl n~~'i.YllJl'Jtl'iltJ~ t<fl 

~~unmfit~u'ti'l~u 1u mhJnu 'J t~U'J'J Vln'H~ tJ'j t~U'J 'J Vln'llu 1~ h1 tU'Hln'ilt~~n 1:;; 'H~ t~~m t~t~u 
• • u 

0 <!I "' ?I d I 'l 3) ~ .d d 
'ilTW TW lJln 'H'JtJ'iltJ<fltn:;;TimlJ'Wldl:tl'W l'W n'il:;; m:;; VIU\9ltJfll'J 'lf'Vl'U Vl'lltJ~tl111tll'U'Vlll1'W:;; '\J'U l<flmn 

flmf~ Ut1Jl1lf1l'J'lf:;; mJI'l'JllJt~ 1 'H~ tJ~~'ll~u1 nw Vll'lt'ti'lt~tln ur~~m ~u l:t'fll'J 'il'Jl'il'J uu fl'U u 

'll'UbY~'Vll~un Yl.fY. 2522 l.IWl'Jl 193 nll1u~'ltr~'llu~£J11lfll'W'I"ll'H'W~~~~m1u'M ilitnu 4 GJt1ll.l'l 
~ 

'il::;l'i'tJ~'H~~~nll-lU't~nnil 15 mVi 'vh'l1XI91't~~iJ~~mt~ (Rest Area) ~~'Hl.lltl~'l l:t'mu~1H'lmrt'll\91 

'Vll'l 'H~ m~t~l.l~tlnUt'll\91VIl'l'ffl'H i'u rfl i'm~ ~ t~ fll~ tll'W l"lll1'U ~ l11 tJ~ ~ v l:t'l'J tn~ 'Vlm ~ 'HlH 
1 

~ ~ 
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L~'Ul'IH i.:Jif' ~ifl'Hltn~i1fffil'VUiJu~ifl1lJl'lH 111fl1-Nu-:;:: lv'lf,f ~1flfft11'U~~.:Jijfl~utl1 mil 

tJU~~fll.!'CI11~tl~~'lflJ11 iimiJutJ·UlU':i::fltl1HYlflty~-n.:Ji1'1ltHl'l1.:J11'CI1.:J~fflJ1J':iWU1J1J (Functional 
Jl • • .,. .,. .,. ., ''I fll .I <!! 'I V 

and Desirable Element, AASHTO,l984) Uflfl~1fl'Ufl1':ilJl'l'VW':i\ltlY Lfl'CI~~11111Vu'CI1Vl11.:J L'Wtl L11 

J}GI d Q.l I .q~ 'J) ..cl J} I Ql .d. 'JI 1 

~'ti1J'IJV1~V1'U'W111U::'Wfl~tl'U mnVtJ':i[J11J(I Ul;'t1L~':iVlJfl11lJ'W':itllJfltl'U'IJ1J'tiV1~V1'U'W111U:: L'IJ1ff • • 

I I I I 
c::. A Gl 4 Q IU -==- o 

m ':i vv flU 11111 ':i 'll1fl w ~ 'tltl.:Jl'l \ltlm u 'lf1fl':i 11 11 ':itll'l"W m tltJ ':i':i VJ n u n:: u .:Jmu 1Vfl11lJ 

J} Q 01.d I d .:!1 t1:U1 Cll 

ff::~1fl ~ tl~'W \ll'H.U 1tJ \1\1 tll'l U~fl~1.:J \11fltl1~Vl'U'Vf111 U:: 'IJ'U 1~ L'CI fl 11 ':itl':i\1 tl'U ~U .:Jff1'U 'lJ fHH\ tlll'l 
• Jl Jl 

fl1111fl1'1.:J'Jitl~l'IH1~ i'ffi1L~tl1 'ti'U1~'1itH\ltlmtl un::~fl.:J flflflU1J1JL':i'tl1fiW~ 1 M't~mi1U1V,Jfl 
I I I Jl 

G1 .c:r.GJ JIGJ.c:t 4 4 "1" 4 A -11 "' o l'lffU::1fftl '1Jfl.:J~'ti1J'IJV1~tll'U'Vf111U::fl'U 11':ifl~ 'lfl'lHfl'U lJff11i1':iWu fifl flll'l ':i::1J1J':i::1J1V'U1 . . ~ 

J/ 1 Jl Jl I I I 

U~.:JO'U Lfl~fl~O'U i'1111nvtlmWfi11JfllJ\l':i1\llfl'Uflff.:Jtll'U1Vfl11lJff::~1fl~'U LViV.:JL'thfi~1LiJU • • 
,Jflm':i \lfl~i fl'tlfl.:J ~'li1J~':iti1J':i':i'YJ fl 11 1fl'ti11!':i::~1tilu mil M'v~~'tl1 1l'l':iff-w'l'i'ff11i1':iW:: 

.., -· . 1.2 lf1Qu1::U~fl 

4 4 d'Ji d ~ dQ,I ~ 0 

1l'lmu-wu1i L':itl.:J "l'l~tJ~':it11J':iHJfl'll'1fl':i11 ll"Wfl':it1'tl':i':i'YJ n un::u .:Jmu 1Vfl1111 u::~1fl 

1J'Ul'l N11 'CI 1.:J 1 U tl':i ::Ll'l ff1 l'l tl" ij 1~ QU ':i::ff .:Jfll~tl L ff'U flU U:: U U 1ll H 1HU~'U U n:: fl tl flU 1J1J 

1 'i'tl1flW~'tltl~~i m t1 ff11i nt~;A tllfifl un::~ .:J'f11u 1tlfl1111 'CY:: ~1n11 u l'l1.:J11 n1.:J 1 utl'i::!'Vlffl l1 t1 
Jl 

1.2.1 1~qli':i::u.:Jti'u':i::nfltJ l~mh~tJ~.:Jil . 
1.2.1.1 ttm:niJ ty111~ tl 'tln fl'tl fl~'it1 111 'i'YJ n ~'li11~1 t11J 1 'i'YJ n 111 fl ~tl -:;:: flfl1J 

0\lfll':i'IJ'U ff .:J 1J'Ul'll.:J11'CI'N 11~tl'CY1Vl'll.:J 1 Utl':i::Ll'lffll'ltl 

1.2.1.2 fffl'l:ll':iUUtJtJ 'llfl.:J~ ~fl~':imt1fl'i11 11lfl~i mu~i1v dl u ih~11u 1 u 
• ~ q . 

tl':i::Ll'lffl l'ltl ~tl ~1n~fi \1:: Hl~i'1J':i t11J'i':il'l fl 111fl~flfl1':itli'1Jtl H q q 

I Jl I I I 
0 .c:::IQI .:::::), .d.. Ql d 

1.2.1.3 L'CY'Ufl U U 1l'l1.:J tl111'U ~l'l~.:J flfl flU 11111 ':i 'tl1fiW ~l'l \1 fl~';i t1'lf1fl':i11UI;'t ::l'l 

1.3 'UO'I.Jl'Ufl 

..::\ Clto fJ'd.GIJ 
'tltl1JL'IJ~'Ilfl.:J1lltll'U'Vi'U1i lJ~.:J'U 

1.3.1 1-Nuil~ht~tJ':i':il'lfl 'llfl.:Jtl':ilJl'll.:J11'CI1.:J un::mlJfll':i'llUff.:Jl'l1.:JtJf11-Nuil~v1J~m~ 
q q q 

0 QJ 0 I ~ 0 .I ~~ 

'Ufl~mlJ'YlH'\1 ~1~ u~~ffl'W fNl'W m'l'1'1U'I1 ~'1$1\Vl u~~ fl1'l''l1U u f11J 1~ lflll'l'tltJ 'l''l''Vl n m11 fftJIVI'Ufl\1 
q 
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mlJ'VIHlH\1~ 1Hl::mlJnl'j'\J'I.HY~'VI1~1Jfl u~::Hl1J'j'jl'!n\PI1lJlJ1\91'jj1'1.J AASHTO (American ; 

Association of State Highway Transportation Officials) ~~1~'1.JHI1J'j'j'V!nl.J1~'jj1'1.J J'~ttJ 
... ... ~ , 'I 41 , -1 

fll'HHJnU1J1J1'j'\JlflW~Um::fll'HHlfl111J1J IWJ'VIl~ 11J'I.J~'I.JU1J1J l 'I.J fll'jVIWJ'I.Jl 'U~Hff'I.JVU 'W:: lUU1J1J . . . 
.d Ql .Q Ql 

'VI ~Hl "'j fi1J 'j 'j 'VI n 'In m 1'1 11 ~::'VI v. m fi1J 'j 'j 'VI n • • . . . 
91 d. QJ .d. Q,l 

1.3 .2 'U V1t1''1.J V U tJ::'VI ~V"'j fi1J 'j 'j'V! fl'lf1fl'j 1111 ~::'VI VI fl 'j fi1J'j 'j '¥! fl1J 'I.J 'VI H '11~ 1 ~ 

tJ'j::nv1J,;'1tJ 

Ql .qQJ.J.d I dG) 1 Ql.d.QQ.Ir/.t!( 

1.3 .2.1 'VIfftJ::1tYti'VI1fltJ1Uflfll'jlJV~1'11'1.J 1 'I.J 'j::'l111~ 'U1J'U 1'VI ff'U '11 HllJlJlJfl~ • 
I Jl I I 

fflt1~1~.U1J;i'1-1~ 1 tJ 'VIl~'j11J 'VIl~~~ Viu n~1ti",;'1t1 ij~'jtl'VI 'j ~ u~::~hu ml~~ v"'UV~'j fi1J'j 'j'VI n 
IV CU CU q 

r/ Q -~ 9) 9} I ~ 4 
1.3 .2.2 V~fltl'j::flV1J'VI1~1'j'\J1TIW ~ u 'j:: flV1J" 1tl fl11lJfl11~ 'lfV~'VI1~1~ '11 'j V 

' Gld.~ 'J} c:, 4 Ql 

'lfV~~V"'jfl 'jff1H~tl1 'VI1~1'\JlVVfl 'UV~~"~V"'jfi1J'j'j'V!fl'lf1fl'j11 'Y!'jV~"V.mfi1J'j'j'V! fl 

1.3.2.3 "Qtlmul'm1JfJlJ~'jl~'j 
'JI J/ ' " 

1) 'Y!t1n (Post) mHtitJ (Barrier) 1'1 (Barricade) 'YI~vvtJmW'Vi~"~~ • . , . 
t.Wvmi~t'U~ .WuVi -llv~titJfll'jm~u'VIn 'YI~VntJ'lftJ 

2) -lllmfl~fl~'YilJltl'il'jl~'j(Traffic Sign) tYtytyltuivJ(Traffic Signal) . , 
'11~61fl~fl~'Yil.J1tl'il'jl'iJ'j1J'I.JoW'I.J'VIl~ (Traffic Marking) 

, 
3) ff11iUt"~Atl1tHl v1Vi nu'j~1Jltllh ivlYh uff~ffiH u~:: 

~ 
'j ::1J1J ffflffl'j 

1.3.3 ~mn-uvuu~i '*t1i'1JtlH~~fl"':ifi1Jn'VI ni'1m11 11~v~limu1J ':i':i'¥1 n 'YI~V~ ~ • • • 
0 .d~ ~ .Jr .el I ~ 4 I V t 

~l'W 'JI:Jfl 'JlJ..HY::;•i'l1fl'YIIPIIPIIPI.:JlJ 'W'Yil.:J11 t'I1-:J"'f'll.J~~l\Pil.J 11'Hl fl~ t'1'11'1 1 11l.J 

" .d " Ql d d y ~ QJ QIQ 

1.3 .4 HfflJ Hffl'I.J 'Ufllff'I.J flU tJ::'VI ffV"fl~V~ fl1J flQ'11lJ1tJ'VI1fltl1'\JV~ fl V ln::':i1'1f1J ty ty~ 

Ql Ql<l:.\ tl QJ Q,l..::::t, ' ~ .J d. 91 
'VIl~'YI ~ 1~ VI 'j ~':il'lf1J tyty~':ifl tltJ ~ Vl':i:: ':i1'1f1Jtyty~ fll'j'\JtJ ff ~'VI1~1J n u~ ::nQ'YilJl tlfltJ 'VI1fltl1 'IJ v~ 

.J 
1.4 ND'flfllYI't'I'I.Jl£1 

~ Q d'~ d ~ d Q,l d 0 

1'YWltJV~tJ1i t':ifl~ "'VI'ilV"':i fi1J n'V!fl'lf"Jfl'jl'J 'VI'Wmu1JnVJ n u~ ~LY ~flltJ 1tlfl1llJ ff~~1n , 
1J'W'V11~'11~1-:J 1 'I.Jtl'j::1'VIffi'VItl" fll"'YilJltlll'il:: i,;'f1JH~~~U . ' 

..:::! .c:.~ Q.l ... I 3J Q.l QJ.<:::l rl 
1.4.1 'VI ':i l1J fl!J'Yil.l 1 ti'VItfl tl1 fl1J':i fi1J':i ':i'VJ flu n flfl1J ~1ti'W ':i:: ':il'lf1Jtyty~':i fl V'W \PI 

'Vl':i::':il'lf'l1tut.U~ ~':il~':i'V11~1J n V~':i~':il'lf'!Jtut.U~m':i'U'Wri .:J'Yil.:J1J n u~~'Vl':i::':il'lf'l1tut.U~m.:JmrJ'I 
UU Uti UU 

1.4.2 'VI ':i l1J 'W 1 ti1J lfl U H'W 1HI ~ LYiJ ~ fl l':i li WI 'W l'Vl N'YI ~ 1~ i 'W tl ':i ~ t'Vl ff i 'VI tJ 1" tlt'il V.l:: 

fll':iVlWJ'WlU~~'UflltJ1 fl'j ~~ltl'VIl~ 
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1.4.3 l1111l't1'tl~ 'l.h:::U1l1 ~l'W1'W 6'~11l~lJ'IJU~HI'l.J11'Yitl u~::;n,j'~n1~ u~:::U'W11UlJ • • • 
'IJVnti11HYJtl i'W'l.h:::Lml'i'YIV 

~ ' "'!li'JI ..,. ~ .I !JJ.., "" ..,. 'JI.I 
1.4.4 Lfl'lltll.!~'Vl'W!l'WIJty11l~IJn'1Hl'IJV~1ti'UHYJ f) fj'll'l.J'IJ1tl'l.J 1HJ f) 111VfjiJ1:::tlU'l.J 

n'iltl11'1J'Wff~ 'l.J'Wl11~11~1~ 11~Un'ltJ'Yil~ i 'W1I':i::l'Yifli'YIV 
Jl I I I 1 

111 ,, 4 ... 1 .d Gl 4 .c:l Q,.l .£::1..c:l 'i ~ .., 
1.4. 5 L fi'IJVlo! ~ 'Vl 'W J l'W liJ U 'lJ 'lJ 'IJV~ l1 'il Ufl1tl 'lf1fl ':i 11 111Vl1 'Vl f)1 ti'YilJ U ~ 'W 1J 'il ~'l.J 'W 

, .I 111 'JI o .., .,; "' <!t !ll .1"' .I 
'WIJ':i:::l'Yifl L'YitJ 'IJV'illtlfll11V~1'l.J1tl'l.J1'il'Jtl 11':iV'IJVfl1':iiJ':i'l.JIJl~ 

1.4.6 i~u 'W1l1 N tl11V VtlU1l'l.Jl1'1JlflW~~ 'iltlfl1tl'l.J':i 'i'YJ tl~1fl':il1 ~Yrtl':itl'l.J 'i'i'YJ tl 
I I Jl f .11 ..:::. o d .:!1 o I Jl Ql A "i !lJ 

n'11i1HU 1J .flflU ~::; n' ~Vl'W 1tJfl1llJ n':::f!1tl'l.J'Wl1 N11 ~1~'YILVVVl'W1tJ~U J)-I'IJ'l.J 'IJ1tl'l.J1l'Yif) U~::: J)-1 'lf 
!U cu q cu 

m~~'W i '1111~nflfiv 

~ ~ d'4 ..J ~ dQ.I .d 0 

1.5.1 1l1Vl'W'Vl'W1i L':i'V~ "'YI'ilVfl':iti'UnVJtl'lf1m11'YI'Vlmtl'l.JnVJn u~:::n'~fll'W1VmllJ 

n-:::fl1tl'l.J'Wl11~11~1~ 1 u1l':i::l'Yifl1 'YIV" u Utl'illtl'il:::1l1::nu'U 111 ~1tJ'l.Jl1~ 1 ..t1 i 11 u~ 1t1'~1l':i::: tltl'l.J 111 

~1tJ'l.J'Vl~'W"l fit~ 'l.J'YI~ 2 tl.t)11lJltJ':iti'UnVJn 'l.J'YI~ 3 l1'il~'itl m'i'il':il'il':i u~:::~;pJ'~miPJ 1 u1l':i:::l'Yifl'1 'YIV 

'l.J'YI~ 4 ih~'l.J~'W~ti'W u~:::11i1~v 'l.J'YI~ 5 J)-l~flmn u~:::f1mn u~::'l.JVJ~ 6 n'':i1lu~:::Ln''WtiU'W::: • 



' ct 
'JJ')')')') 2 

'U'Vl~ nriTJo~ n~'l11l1t~'Hl'U':i 1 'VJfl 1h~nt:J'U~':H.J'W':i ~ 1 l"lfUtlJtlJ""~h ovu ~Vi' Yl':i ~1 l"lfUtlJ~ 
fl1':i'ti'U ri ~m~'Ufl 'Vl1~ 11"lfUtlJ~ 1l1H1'VIN'Ufl 'Vl1~11"lfUt1JtlJ1lm~mn~ n~m~'Vl':i'N 1h~mrr 

'11 ~ t:J,r t:J tll'\1 u ~'tl t:J~'11U1tl~ l'U '11 ~ m 1i' 1ww fl~l'U ~ t:Jt:J fl'\1 ~ t:JU ~ r1 'lJ l '* 1 ~ v m ff'm) l'U 1\1 'Vl1 ~ 11"lfll tyty1l 

"' i~nri11 !'11~H(;WI111l~1!rl'Uu"'~!U t!'l11'ti1rltlj'tlt!~fl~'l11l1tli~flri11~tl1 f:l'U':i':i'VJfl mil "lftJ ~ 1h ~Lfl 'VI 

'tlt:J n mn 1 'VI n rl' n11 w~ ~ lllfl u l '*~ 1 u 11~ t:Jflltl.fll'Vl J 11111 n H''ll 1J~/l1J t:J u w1~ '11' 1J ~ 1 o tl'W 1'1' 
q qJ q u 

G' " ... I ...::::, I .::9 
m1~111lft'm'Vl1 f:ltl'W~ ~1J1 ~ flt:J1Jfl\lfl11 'ti'U -rr ~ u"'~B'U "1 

QJ Q.I.Q. fl Q,J d tV (VQ ~ Q,J .d 
'Vl1~':i1"lf1Jtljtlj~1f:ltJ'U~ ('Q'U'U'VI 3) 'Vl.ff. 2525 'Vl1~11"lf1JtljtljiPI1f:ltJ'U~('Q'U'lJ'VI 4) 'Vl.ff.2527 

Q.l QJ..:;::). rl Q.l d Q.l Q.l.<:::::l. d' Q.l d 
'Vl1~11"lf'UtlJtlJ~1f:ltl'U~ ('Q1J1J'Vl 5) 'Vl.ff. 2528 'W1~11"lf'UtlJtlJIPI1f:ltJ'UIPI(ll1J'U'Vl 6) W.ff.2528 

Q.l QJ.Q. rJ' Q.l d Q.l QJ.Q. rl Q.l d. 
'Vl1~11"lf'Utyty\Pl1f:ltJ'UIPI('Q'IJ'U'VI 7) 'Vl.ff. 2530 'Vl':i~':il"'f'Utyty\Pl'HHJ'U\Pl('Q'U'lJ'VI 8) 'Vl.ff.2530 

QJ QJ.Q. tl r.vd OJ (1.1..::::). tl QJd 
'Vl':i~11"1f1Jtl,jtlj\Pl':if:ltl'W\Pl('Q'U'U'VI 9) 'Vl.ff.2537 'Wn':il"'f'Utljt)JIPI':if:lf.J'UIPI(ll'U'U'Vl 10) 'Vl.ff.2542 

QJ Q,IQ rl Q.l d QJ QJQ tl Q.l d. 
'Vl':i~11"1f1Jtljtlj\Pl':if:lf.J'U~('Q1J1J'Vl 11) 'Vl.ff. 2544 'Vl1~11"1f1Jtljtlj~1f:lf.J'U\Pl('Q'U1J'Vl 12) 'Vl.ff.2546 

QJ Q.oiCQ, d' QJ d QJ Q..o<:::!. rl Q.l d 
'Vl':i~':il"'f1Jtljtlj\Pl1f:lf.J'UIPI('Q1J'U'VI 13) 'Vl.ff.2547 'Vl':i~':il"lf'Utljtlj~P)'jf:lf.J'U~ (u'U'U'Vl 14) 'Vl.ff. 2550 !Hl~ 

QJ ~ fl Q.ld .c:l OQJQJ~ 
'Vl':i~11"lf1Jtutu\Pl1f:lf.J'W\Pl (ll'U1J'Yl 15) 'W.ff. 25511lft'11~ft'1fltu~~'U 

u u u 

Yl1~11"lfUtuuwh ovu ~Vi' Yl. rr. 2522 1h~mrru~ri'U l '*u 'Vl'U Yl1~ ':i1"lfuww1lll u'Ut~ll 
Cl u u u 

' ' "' 
(Vl.ff. 2473) cM~Ull,~\)m!ti'i 'll!Vim~hmKmmvflf 'I H~nmf'IJJ'U'YlUtlJ~l'i"' 1Vll1~P~11 !J-Jmm~-rr11 

tl1Jfl1"'-rrl1mr~~-rrmw m114'~'U1U1'W!lJ B~ ft'llfld':i 1Jfm.h 'l!fff.J l11JJ '1 "''1 
q 

n ':i 111 ff'VI i ':i o vu 1'1' 'tl t:J'il fl 'VI~~ iJ vu ':i o l M'~u fll'lJ t:J ~ t:J'U 1 V'VI ~ 1 iJ vu 11 r1 'I ¥1 t:J 'I~ ~\PI 'W iJ nil rl11 u 1 J u '1) 
"' 

'Vl1~11"lfUtlJ~':if:ltl'WIPi' ('QU1J~ 4) W.ff. 2527 (ft'llf11':itl1l'i'Wfl!Wfl1J':i~!fl'VIfi111J~~~~f.J1tl1Jfl11l'* 
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1 , j/4. "' 1 I "' I 4. j/ 1 4. ..;, j/ 
~r.J 1111fl~'l'1 'Vl'I:JU91fl91Hfl'IJ U'tl::::l11111::::ff11Uflfl'l'W<1 U'tl::::11'1Jfl11i'l"l'111'1Jr.J11Hl'Vl '11'.:11\J 

I j} tf 4 .tr::l I 

1fl'I:J~'l' fl'l''l'11 ~11lflt)l1111r.J11~1r.J'HW'IJ ~ 11fll'l'~~'Vl::::L'I.W'IJ U'tl:::: ~n'IJ fl119111~fffl1Jff tn'YiHl"'l 

L~mflum'l'ff.:J1ffl111fl'l:l91'l'm'l'11'1lfl.:J'lh::::t'Vlf'l<1) 'Yi1::::n'lf'lJ'tyt\i~nwu~ (1l'IJ'lJ~ 5) vtf'l. 2528 

, 'J),j/ o'1 ..; Q !'ft .,.:, I <!I o' I 
( 11 'If 'HW 'IJ 91 ff 1 'IJ 'lJ fl fl 'tl 'VI ~ ~'VI :::: l'i.J rJ 'IJ 1 'lJ 'IJ HW '1J 91 'IJ .:J ff 1 'IJ 'lJ fl fl 'tl 11 'l' fl HW 'IJ 911J 'l' 'l' 'Vl fl ff 1 'IJ 'lJ fl fl 'tl 

l ~Lfl u 'l'tl eJ'IJ fi'11n'Vl flff1'U'l.Jflfl'tl 11l fl'l'tl eJufi'J'.:JtY1'U'l.Jflfl'tl 1~"1) 'Vi 7:::: 11'1f'IJ'tyt\i~1 tl eJ'IJ ,;' (1l'IJ' lJ~ 7) 

vtf'l. 2530 (leu ii1u1~111l'1~ u'Cl::::n~fl1'l'lJl111'l''I.JHff1'1J'Ilfl.:Jfl'l'1J~1'l'1~ m::::'Vl'l'1.:J11111~ ,,., v 

11l ow 1::::, u ri1 u ~ 1 ~ (]1 nlJ n11 11 fi -u~91111 fltJ11111r.J11~ 1 ell \1 (J'IJ ,;- u"':::: ll v1 g tl u 1111 rJ u 'II tl.:J n111 I 

fll'l''ll'IJff.:J'VIl.:JlJfl fl1::::'VI11.:Jfl11'1J1fl11<1) 'Yi'l'::::'l'1'1f'IJ'tyt\i~'l'\lel'IJfi' (1l1J'1J~ 8) 'VI.f'l. 2530 (l~tl hi' 
ff fl ~ flll tl.:J fi 'lJ fl1 'l' ~ ,j 'l':::: 1 'VI f'l, 'VI rJ, ~..; 1 fl111191 fl (1-:J fi 'lJ ,j 'l':::: 1 'VI f'l, 'IJ ff 111 fl11 ,j 'l' ~ '111 '111 ~ 

' 4 Ql ~ ,,. j} Ql, .... , ... 1 .ci Q.l Q.f 

U11.:Jlfl1CJ1ti91::::1'1Jtltlfll1lel.:J 9111~1r.Jfll'l' tlfl11'l'lJ lJfl~ ty191'111J':i\ltnr.J 'IJ u 'l'::::l'Vlf'ICJf.:J fl'Ull'Cl:::: fl'IJ U'Cl:::: 

0 , 0 .:::1 Ql Ql -1 J " e1 d 0 , ')) 

tl1'il'VI1fl111191fl'Cl.:J 'IJV11'1Jtl.:Jl~r.J1fl'Ufl'I.Ju'l'::::l'VIf'ltl'IJ "1 ~1tl '1Jflfl~1fl'IJ 111'1Jff11fl1'l'fl1'Yi'IJ~ 11 

llJ fl ~ ty 191 'lJ'lJ 1\1 'l':::: w:i H'I.J 'l':::: l'Vl f'lff1 'Yi f 'lJ HW'IJ fi' ff1 'IJ 'lJ fl fl 'Cl 11 'Cl ~HI~ fl 'l' r.J1 'IJ r.J'IJ fi' ~ fl tl fl91111 

Ql I , 0 "'*' .Jr - I , 11) , "'"' 
V'IJffWW111~1eJfl11~':i1'il1'Vl1.:Jtl'IJ'IJ m w '1Jfl'l'l'il'IJ11 fl.f'l. 1949 CJf.:Ju'l'::::l'Yif'l 'Vlr.J t~tnflr.ll'IJ191 .. v v q 

1rl-e11'u~ 15 'ff.:J111fl11 2505 1flul1Je~ty191'11'1J':itl'lfi1~11cl.:~91111 'Yi'l'::::'l'1'111J'ty\j~'l'tlr.J'IJ~ 'Yi.f'l. 2522) 

Ql Q.l~ tl Ql .d. , , ,, ')).... , ~ , Ql ' " 

'Yi'l'~'l'1'1f'I.Jtyty91':i\lr.J'IJ91(1l'I.J'I.J'YI 9) 'Yi.f'l. 2537 ( 11r:j ~'l''I.J 'I.Jtl~ty191l'I.J'Ur:j'll'I.J'l'\191111flt]11111tl11~1r.J 

I .... ..; "" I , .. "1 -I 11) , 
fll':i'll'Uff.:J'YIH'I.Jfl 'll'I.J'l'\l'VI'il~Vl~l'I.Jr.J'IJ91111flt)'Yi111r.J11~1r.J'l'\lr.J'IJ91 t'IJ'I.JHu'l'~l.flVl t~<i) 

' ' " 'Yi'l'~ 'l'1'1f'lJ'tyt\i~1tleJ'IJ~(1l'IJ''I.Jfi 14) 'Vi. f'/.2550 (ri .:Jlffl11 l 'lfijm'l' l ~'Viti .:J.:J1'1Jfl'IJ'YI~U'Vl'IJ nn l~thlJu 
~ Cll Ql i" Ql I Ql i" Ql .a Q.l r/ 

1 'lHH 'VHHI ff 'U 'IJ ff 'U 'U fl1 ':i 'I!' 'VH\ H 1 'U ~HJ H 'l.J':i ~ 'IHJ ~ U Cl ~ f1 1':i 'I!' 'Yi Cl H 1 'U ff ~ fl 1 ~ l'VHHl 'U ':i f1 '14 • • 

"' .. .... " 2.2.1 11fl'l'1::::11f'I'Yi'YI 

Ql QIC\ f!dd I j}QJ d ,dQJ e! 
'Yi'l'::::':i1'1f'I.J wwm tl vu 91 Vllflr.J1Umtl'I.J 1111 n u 'Cl:::: li-l'll'I.J 'll':i tl'I.J'l"l''VI n 11~-:Ju 

u u q tU q 

" 2.2.1.1 1119111 4 h.Jow'l'~':i1'1f'IJ'wru~il 
u u 

I fl QJ r/ I 

1) "':i\1" 1111lr.Jtn11111 ':i\lti'IJ~ 1\l~fl'l'ti1'1Jti'IJ~ Hl'Yi1.:J ':i\llJ~tl'IJ'IJ 

o' I .. .. <> .. 

2) "'l'tlti'IJ~" 111lltltn11111 1tlti'IJ~ff11i1':itu:::: 1tlti'IJ~1J':ifl11 U'Cl~'l'tlti'I.J~ 

r/ I r/01 'J} 1 Ql Ql 

3) "':itlr.J'W~ff11i11W~" 111llr.Jfl111111 (1) 1tlr.J'I.J~'l''I.Jm.:J1::1111.:J~.:J111~ 
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1 , " .,; "" 0 ""' " .J i" ' """ " "t.Jt'l'1'.i "ml'41::'VIU1t.J'Vl::a'lJt.llH11'11lJ" (2) 'HWU"'.ilHlH 91~ "Uf1HHJlJ~'.i1HIH1J'.i'.i'Y!f1fllJ 

1 i '"" d ... " ...\ "1 AI 0 "t.Jt'l'1'.i lJtf1lJ&\mfllJ 'H'.iV'.iflf.llJ~t'l'11i1'.iW::VU'UVf1~1f1'.ifWlJVI "t.Jt'l'1'.iu'.i::~1'V11~ 

,/ "" J ,/ 1 ... , tJ I 

4) "'.iflt.llJ~1J'.if11'.i" '11111f.lf1111111 '.ifltllJV11J'.i'l''Y!f1fllJ "tlt'l'1'.i'H'.it:l '11&'1!'1 

.J 1 i ' "" d "" I "A I.J' " "" "" .J " " ' .~.,;, " fllf~11'.i'.i'Y!f1fllJ "t.Jt'l'1'.i lJ&f1lJ&~"fllJ 1N~V 1UlJ (1) '.iflt.JlJ~11'.if11'.i11'.if1~ 91~ 1"Uf1'.iflf.llJ~'Vl '1!'11'.i'.i'Y!f1 

fllJ 1"t.JtY1n::whnhv1mfW1U ·rht1vt~U'Vl::t~ t'l'fi1U'UUff~l11vumil'.iflhh111 h~m11~Yrn 
' ' " 

fllfff.l nVhfl1l'UV~ ~1" f.lt'l'll '111vnn1tl1':i 'UV~ ~111 fl1'.i11 '.i fl ~UU (2) ':ifl t.IU ,;'11 1mn1fl'Un':i 

~~ i ~ U n':i fl VU ,;'~ ~tJ '.i:: f1V1111 ':i fl ~ t~t.J1tl11 f11 niv~ 1~ f.l1 1 ~i'11 ff ~flU 111 fJ ffl'.i t~V f11 nitNt~ tJ1 

" "" , " ' .J , " ' ".,; "" i "1 " ' .J ... , ' ?I I ...\ 0 ,A I "" " (3) ':iflt.JlJ~11'.if11'.i 'H&'lf1 91~ "Ufl'.iflt.JlJ~'Vl~" 1 '111'1!'191~11 'lf11JlJf1111'lf1t'VWlJ1 u':i11~H11':i'.i'Y!f1 

fllJ1"t.Jff11'111V~~'Ufl~ 
I I .,; ...\ d'JA 11 1, ...\ 

5) "lfll'41~" 'HlJltJfl11lJ11 ':ifi'Vltfi~VlJ'VILU "t.J 'lf'.iflfllJ~1f1~~ .. 
, odl ,... i "1 , 

6) "&~1'\lfl~'jfl" 'HlJ1tlfl11lJ'.i1lJfl~fjlJ'.ifl 1 lJfl'jfl11fl'jfl~"1tl 

" '" QIQI • 7) "~m 1~ m1" '11111Vfl1111 11 'U111'lftl1'.iff ~ n" m11 m1 'UU tY ~'VIH11 n .. 
4 Ql .c:S ' ' ,! , "£:ft " Ql QI.C.~ 
fllf~'.ijlJUVI':i11f11'.if1'.i::'Yl'.i1~fllJ'U1fllJU~~~~ l111JlJfj~'.i1~f1l'.i~1lJ'W'.i::':i1'lf11tyty~lJ 

A I V .J <V A I 

8) "t.J 1tJ'Yl::111tJU" '111lltJfl1111 11 'Ul'.i 1'lff11l 91 ~l J11U ~l 11m 1m ::::'Yl 1 1~ 

" 
fllJU1fllJ 11 ~~~~ 1 ,r1nuu 1v'Yl::::tii vu 

9) "VD11~" 'HlJ1tlfl11lJ';h VD1J~f1'.ilJf11'.i'UlJff~'Yl1~11f1 

, 'j}Q.I £I 1 Ql 

2.2. 1.2 111VI':i1 5 'H':i!l.llJVI':i11f1l':ifl':i::::'Yl':i1~fll.llJ1fll.l':if1111f1l':iV11l.l 

" " 
'W':i:::: '.il'lfU\lJtY~U 11 ~:::: 1 ,rijij 1lJ1~11~~~~lJ1tJ'Yl::::tii tllJU~::::~VI':i1 ~ f1l':i 011 flfl f1 f1Qm ::::'Yl':i 1~fl1'11lJ 11 

' " 1w1a~1i'~~v itJil 

" 
1) ihm!n11'.i'.i'Ylf1VV1~1llf1 u~::::~llJ1UfllJ 1"tJt'l'llm.h~mn ti111i'11 

2) .Uvn111u "-h~ 1tJfl111ltJ~v"fitJ 1 u m '.ii'11 ~1~11 '.i'.i'Y! nflu 1 "tJtYl'.i"' ~"' 
" fll'.i~"ffn 1~t.J~1111ll~'.il 41 i M'i'J11U~~11m'.i m::::'Yl'.i1~11'111" i 'Yl vi'mnm'.iml.I'W '.i::::'.il'lfutytJ~il 

' " 
u ~:::: i M'ii ii1u 1~av n nt:~ m::::'Vl'.i1~l'w atJ i} u~ m1 ~111-w 1::::'.i 1'lfutyt'[~il ~ 1v<1 ~"' 

111~'.i128) 

J. ,A 
2.2.2 1'.ifl~fllJ '1 

1~fl~~lJ '1 'Ufl~'W 'j ::::'.il'lf'!Jtyt'[~ '.i fl tllJ ,;' tYltJ ,~,;-~if 
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.cS ~ " r/e;:,. e;:,. 4 rle;:,. Ql d " 
'Ut:J ~~'YI~LlJ t.ll.UlJ'I..I'HHJ'I..I~ff11il'HU~ 'Hlt.l'l..l ~lJ'.ifll'.ili 'm~ 11'.it:l'.ifJV'I..I ~lJ'.ifl1'.i'Yiff'l..l1~'.i '.ifJ'YI Vfl11'1..1 . ., 
, lj} d. .ci s/"112/ .ct. I .cl Ql .::1 

1J~tJ~~~'YI~LlJV'I..I '.i fJ'YIVfH1'1..1 Lll flt:J~Lffl.ltl11i '.i'.i1JL'I..It.I1Jc!J 'IJ'I..I~t:l'l..l fll'.i 'Ut:J 'il~'YI~LlJ t.llJ 'ifJc!J fltJ~'YilJ • 
Lvlt:Jt1111Jtlt'lt:~~fitJ1 'l..lfll'i 1'*'.ifJ 1 oMfJ'I..I'I..I tlW~fl'i'.i1Jf11'mt:l~YJU <1 fll'i L11~VlJU11t'l-3ff'IJtJ-3HI 1 -.1'~~ 111 

,d "" , ~ 1 ,d "" Sl Sl ""1 Sl "1 1 Sl liJ t .I 
'il1fl'YI'il~'YI~LlJt.llJ 'Jc!J fll'.i t:JlJ'ifJ'YI'il~'YI~LlJVlJUt'l1<1 1111J1J 11~ ~ 'lf'Hl L1Jf'IHfl11JlJ'i::Lfl'YI 

~'il~'YI~Lflvui~c!J tJ1~hJv~ty1fl<1 11Jt:~~ty1~ ~ty111v 111v'lf1~~ ti1unA'~LYinm.Ju11Jt:~~ty1~ 
f11'.i~'YI1i '.iW fhA'~ illvv n 1 1Jt:J~ty1fl 11i~vm~1 lJtJ~ ty1fl 111vA' ~1-ri nt:~vu 1 lJ v~ty1fl m'.i'lilJ~ ' 

lf'.d.c:t,,4 a 4 , YGI )I w dl 
'ifJt.llJfl'YI1J 1L'VW'IJ1t.l11'it:JL'Yit:J'lft:J1J 'i1Vf11'.i~'IJlJ~tJ~lJlJ'YI f1 c!Jt'lc!J 

2.2.2.2 111J1~ 2 mil11'i~~1il (1J1fl'i1 29 ii~m~11 41) 

5fl'.i1miltl 1~ ~1tl thwi'lJ 1 fJ m1 n111u ~ tl111J ~ 'llt:J ~ m ~ lJ v n~lJ 'IJ v~ 

'.i fJ tJ '1..1 ~1vlv 'lf11 ~mil <1 '.i fJ ~ i~ llJ t.lfH ~'Will~ t:J~ LfftJ.fllil <1 fll'B ff tJ.fllil fl'HU ~~VI~ L fl tJ'I..I 111 ~ t.I'W 

<'t .d 1" ""liJ.I .d "" <:1t 1""" "" <'t ~,J 117 ~ Lfi'YI'.i fJ 11'.it:JL 11 t'lt.llJ f117 'll'7fJ ~~ L 1J ~ 1 fl'YI ~~'YI ~11J t.llJ 11J'I..IL119J 111fft.l.f11llt'l~ t'l ~ 11 Hl1 'Yi1J'IJlJ <1 

mw illtiivmilmv1 lJL1t'l1fl111lJ~<1 'ifJ~tiH'ifl'i~fl1ij117~~1iJ~~~t:lfl'W t171Jff11JU 1 -.1' fll'i'il~ 

'YI~LfltJlJ'.ifJL~lJ5lJ'.i~~lJ i tlc!J '1..11tJ'YI~Lflvuiifl1'W1'ilt:Jt:Jfltl'.i~f11ff11ltJ.J' ~1~'Wl11J~iYtJ 1 ..i'L~1'1JtJ~7fJ lAl 

7fJ 111~71~<1 iiti1'W1'ilL~1~'.i1'il 1 u~iimflvum7ff ~ff'v·:hii'.it~ti1~'1f17~mil<1 t'lc!J • 
2.2.2.3 111J1~ 3 ilJt:~~ty1fl'lilJ7fJ (1J1~71 42 ii~mm1 57) 

S/ .. , Ql o I GJ 14 .ct. 
~ij -:)1J lJ tJ 'Will1~ 'IJlJ 7 fJ u "'~ ff11 'W 1fl1 'Yi fJ1 tJ & 1Jfi1J fl'il ~VI~ 11J t.llJ 7 fJ . .. .. 

i 'W'IJW~'IilJ 7fJc!J f1'.i W tl111J~flM7~11i1-:JlJlJ1t'l i 'YIVU'C't~l!lJ 1t'l ~N117~1'Yiffi1~1Vf11'.i t.lt:l1JllJ 

1 u fl ~ ty1fl'lilJ 'J o mv 1 u11'l' ~l'VIfl'~~tiuuet ~ tiu r11 hHl~t)J1fl'li'IJ'l' o i 'IJ'fl~ ty1~ th~ Lfl'VI iu fl~t\11~ 
,d,, "'liJSI , I , """" ".1 o' 
'YI 'lfU'YI'Wfl'W L~ t:Jl~ 1Jfl~ty1~ fll'.i'Ut:Jflt:Jt:Jl~ 1Jfl~ty1~ 11t'l~f11'.ifl~ty1fl fJWff1J'Ufl'IJfl~~lJ'J~ff~fl 

'il~ 'IJ fl i 'U fl ~ ty1 ~'lilJ 7 fJ fll'J 'llfl 1 lJ v~ ty1~ fll'Jflfl n i lJ fl ~ ty 1~ <1 'li lJ 1 fJ ~h'Nu 111 -eJ 1ll11 fi11&'i1Pl11J 

tm11tyf\T&'i<1 ~ ~i'lJ 1 lJfl~ty11Pl'li'U'.ifJ vu ~ff11i 1'.i w~111 fl7fJ ~m v1u vu ~ ff11i 17 w ~ m ~Vi 1fl11l.l ~~ r11 

fll'i A' ~-w f1, '* 11lt:Jlfi flfJ fllJ llJ fllJ ill1~<1 , 'U fl 'W ill11Pl 'lilJ 'j(l ffill111 tJ 11lfl GJf1 '.i~, 'W ffl'.i~~hflillc!J 4U qu c:uu q u 

i lJ U 'YI 'W '111 fl~ ty 11Pl'lilJ 7fJ <1 ~'lilJ '.i fJ t.I'W ~ ff11i 1'.iW ~ <1 ~~11 fit ff1i illi'lJ ~ 1~1J'.i'.i'VJ fltl'W 1 ~t.lff1'.ilJi~ <1 

~m.J fi 1J~'IJfl~~'lilJ7fJV'W~ff11i 1'.iW ~11l fl7fJ ~ f1'i VllJVlJ~ff11i1'.i W~ i lJ 'IJW~ 'lilJ '.i fJ <1 t'l "1 

2.2.2.4 11:1.11~ 41J'Yifl111'W~ 1'Yill (1J11Pl'.i1 58 ii-31J11Pl'J1 67) 

~i-h'Nu 111 fl ill tl fi11~ 1'11:1.1 flt] m ~'VI 11 ~ r11 111 fl i-h'Nu 11lfl 11itl fi11&1 

~1:1.111 'YI11ty f\T&l ~illtl i)11~ ~1m11A' ~ 'IJ fl-:J'I..I1V'YI ~1fl vu ~i'lJ ~ H 'U '.i'.i'VJ fltl'l..l hwffl'.i r11 ill i~i''U 



. . 

13 ' 

y ' 

, 'l.Jfl1J W191oU'U 7\lff'W flltl '11;fl7~11':h~f:lflff ~-w fl, ~, 'UfllJ W191oU'U7 \1'11 ;flf:l fll'Wflf:l ijlJ, 'U ijlJ fll191otl'U 7 f:l 
q u q " Ill u " caats: 

11 ;fl \l nti~ i'U fl ~ 1\! 191oU'U 7 f:l oU'U 7 f:l1 ~tJ hhuY~~ i 'U fl~ ty191oU'U7 f:l 11r1 ~ tY1t'W 1mwrl1 tJ i 'U~lJv 
~~'Yl~LiitJ'Wlf:l"1 ~~h'Hu11;v i~tJ f1-U'~911t~ti1i~~v~~9171~fl17"1 n1w~vn~1H 1 'Yl'lHHn·h 1 .. ':d .. .. ! 

I I ~ i 

Vi fiTH'W ~ i 1i lJ flU11t11£r:h~ 1tlt111ffvt~~ i 11'1 'YI fJ 11; v flt) 'Htll t1-:i1~ 'Jtl 191 QVi vv nq'Yln \Pi v \19111 n ~ i . 

• I 'I "!lA 'I "" 4 A d d 'I " I 4 'I " A d : 
1J7~ff1'Yl"1 &'H~VlJ &"'f &'Ufl~1lJ191 '117vtfllV~'I12J1tl'YllJ1tJ'Yl~1'UtllJVflfl &'11Ufl91lJ '117V &"'ftfllV~'Htlltl 'YI I 

"" 'I"• ........ .k .... """' .k 4'1!/A d "" u 1tJ'Yl ~ 1 'U tJ'W v fl n , 11 ff1 '117 'U 7 f:l fi'W 'H'W ~ fl'U 7 f:l v flfi'W 'H'W ~ '117 v '"1ft fl7 v~ 11m ti'Yl'W 1 ti'Yl ~ t 'U ti'W v v n 

'I " I !lA 4 - ld - I 
&'11Ufl~fllJ'I17VliJr1tllJUIJr1~ "1 {1"1 

' 
W7~71"1f'IJ'1lJtU~~l1~l'YIH'Ufl W.fl'. 2522 Wl~l1"1f'IJ'1lJtU~~l1~7'YIH'Ufl (U'IJ''Ufi 2) · 

W.ff. 2522 Wl~l1"1f'IJ'1\!tU~~l1~l'YIH'Ufl (U'IJ''U~ 3) W.ff. 2529 tJ7~fl1fl'fiW~fflfJ1fi'J1:Uff~'U 
i1tJU~Vt1111-f~"'f1~ u'IJ'u~ 39 L~V~ fl1lUfi'l~l~:Ul~:Uflt)'112JltJ-:i1~'Jtl~l1~l'YIH1Jfl Mi''W~ 28 

Ql tl Ql Gl.e. Ql d 01 Ql~ 
fJ:Ufi1WlJ1i W.ff. 2534 Wl~l1"1fll1lJ1lJ91~l1~l'Yl1~1Jfl (lllJlJ'Yl 4) W.fl'. 2535 Wl~l1"1fll1lJ1lJ91~11~l 

' ' 
'Yl1~1Jfl (u'IJ'ufi 5) W.ff. 2538 Wl~l1"1f'IJ'1lJtU~~l1117'YI1~'Ufl(ll'IJ''Un 6) W.fl'. 2542 W7~71"1f'IJ'1lJtU~ 

' ' 
~l1~l'YI1~'Ufl (u'!J'ufi 7) W.fl'. 2550 Wl~71"1f'IJ'1lJtU~~l1~7'YI1~Ufl (U'IJ''Ufi 8) W.fl'. 2551 

Ql QI.Q ... I Gt V fJJ A 
W':i~l1"1flJWW91fl11~11~':i'Yl1~1Jfl W.fl'. 2522 f:lfliJl~fllfl' &"'f~'JtJ!'I191!)HH'WV~111fl .. . 

fl11fi:UlJ1fi:U Ur1~'1J'Wff~'Yl1~1Jfl i~L~l1lJfi'11'11,_j'1~tJ1tJ9i'1L1i..t11i1~1'Yif1 Ur1~1~fl:U itt~ LtJ r'J~tJ':i~l'Ylfl' 
y 

Lfltl
1

t~tl~ Ur1 ~ ~1'W 1'Wtl1lJW1'11'W~ i lJVJV~f:llJ 'W Ur1~'Yl1~'11r11~ l~'Yl1~1'W'J'W 1iutijlJ ~1~11 tJ1~flVU 

nutJ1 ~t'Yl fl'l 'YI tJ l~t'ii1 tiJ 'W.fl1fli 'W V~ ff1lJ1lJ 1-:i1~'Jtlfl1l ~11~7 'YI H f:l 'W lJ U r1 ~Yin ffU11~ 'JtJ 
J .... .1"' .I I" .k i"1" 1m v~ 'HlJltl u n ~ fftyty1W 911:Uf:l uu ff:U fi'JliJ 'JU 1J ~ ~flt)'HlJl tl11~1tlfl1'J ~ 'J 1 ~'J'Yl1~ u n CJf ~ ~ "'f • 

I I I Jl I 

,j ~ riu':U1 n11fffflJU hfm:u 1~ff:U nu ff mw fl111111~ l u {1 ~ ~ 1\J 'J'W ti1'W w 1'11 'W ~Vi t'W:U 1iu U{l ~t .Wv 

fi'J1:u1lnv~fivufi'i}19111~mv un~'Ylfw6uu'Uv~1.17~"1f1"1f'W l'iumlivt7~11"1f-U'ww~~1nl'YI1~un~n 
y 

........ d 

'H{lltJU'UlJ~~lJ 

u u 

W'J~'J1"1f'IJ'ww~1111~1'Yl1~1Jfl(U'!Ju~ 2) W.f1.2522 (ufi'L'Il vt1~11"1f'IJ'WW~'il11'i11'YI1~1Jfl v u u u 

W .ff. 2522 1JH2J191'J1li cl flfJW~ l~t'Htll~ff:U Ur1~1J flvt 1v ~,j~\9i VflntJ fi'!J'~l 'W'Ul~Vl V~~c!J) 

vt1~71"1f-U'ww~'i111'ii'J'YI1~un (u'IJ'u~ 3) w.fl'. 2529 (un'i'll1M''Jf:I'Un'Ylmgn~iiJ1m!n1~tnu'Hd~ 
u u • 

~u11 n~u vn1 nnf:uff1:unf:l i ~'YIHt~u 1f:l ~11l1v 1~.,) w 1~71"1f-U'tlJtU'~ 'il 11'ii1'YIHu n(u '!Ju~ 4) 

W.fl'. 2535 (Ufi'l'llt~:U1~:UU'Yl'IJ'tytU~Hl.f~vt7~11"1f'IJ'tytU~'i171'il':i'Yl1~'Ufl W.fl'. 2522 hfmlJ1~fflJU~~ 
4 ... 1 .Q ~ J Ql Ql~ Ql d 0 9} fj) Ql d 
:UIJ'J~ff'Yl1i.fl1W:U1fl~'W"1) W'J~'J1"1flltyty91'ii'J1~1'YJH1Jfl(ll1JlJ'Yl 5) W.fl'. 2538 (fl1'11'U~ Lm~'IJ'U'IJ 
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""" I Jl I Jl vul'. 2542 ( m~m1'ilfl11~11lflfJ11111tl11~1t.Jfll':i'ti'Wff~1'1H1Jfl ml~~~11'ilfl11~11J f1Q11111tl 

·hA1t.J1(lt.Jl..l~ihhu1'il'Yl~fftJU 11ltl m1 m1'ilfftl1J'tltl~jj1..1111111ltlff111 ff'Vl ~~ lu~.Uu~ iA . 
I q Ql Ql Ql fJ} , d I , I 

t'lf1..11~t.J1 nu 'VI '!..I n~11..1 'il11'il ':i u~ ~'VI '!..I n~11..11 'il1111..111'1 ~111 flfJ1111 1t.J11~ 1t.J m1 'il':i 1 'il11'11~U n u ~~ 

QJ 0 ,.::~ " Ql Ql Q.l fj/ ,.e~ " 1.hmh ~tl11..11'il111..111'1'tltN1 'ill 'VI hi n"11..1 'il11 n 'VI '!..I f1~11..1fftJUff1'W 'VI '!..I n"11..11 'il1111..11'Yl u ~ ~ ~~11 'ilfl11 

iM'ff11Jl':i(l~11'U1..1fl111'1~fftJU11ltl~11'il ~Uflll 'lh1uth111~.Uu~ tlt~11l1t'£1111ltl 'tltl-:J11J1tJV1~ 
. . " vu 11ltl1ff'VI1~QYitltlflfJ'rl~;ltJ\i~ u~~,h~ff1'Ylmi1JutJ1Jt'VJ~1ij1..1 iu'tlw~.Uu1(1"1) 'VI1~11'1foUt1JtY~ 

Qld. 0 i" Cll J/Gidd,,Q.I G) 4 

'il11'il11'11"1Jf1 (~U1J'Yl 7) 'VI.ff. 2550 (fl1111..1~ 11tl111JH~'tltl"H'ti1J'tl1'1 ~'ti1J':i0 t'U'UW~UJ1'1\'':i1111tl 
v "4 1 

'tltJ~ 1mmh~~1..1 11!1..1 fl111J fi~~ i:W m'il11 n~ 11~ m~tJu111tJn1m11tJ~ t.Ju rVi t~u 1~.., tJ i'utJ1 ~u'Yl • 
rh111..1~ 1111:1 ff111i'Ut11111N~j11..1<U'u1o i 1..1't.IW~11l1"{11 11ltl'tltl"t111tJV1~~1..1 11ltlt ff'VIt.lllff'VI9i~ i M' 

11'11:111ltl1~ Q~tltlflf)'Ylt ;it) \i~u~~1h~ff11'1"1 'lH'utJ l "111~ lfl'rl'tltl~':i 0 ~ i "*u ':i1'VJ fltl'U a~111ltl 
~ GJ" ~ ... 1 , Ql Q/Cl Ql 

ff~'tltl~ t 11tl1tJUml1lO~fl11U1':i'VJ fl'tltl~10'VJ fliJ1~tfl1'1 ~1t1"1) 'VI':i~11'lfUt1Jt1J~'il11'il':i1'11~un ('iluu 

d 'J) ~'IJI9Jcv.di"1 Ql .I ,4 .di .., " 1i .:s G}V Q.l o' 
'YJ8) 'VI.ff. 2551 (1111.11.1 l11~'\.11J'tl 'If 'Yl':iff'VI'Ylltl~tl'U'Yl 1..1'\IW~'\.IU':iO 111..111~ 1..1fl':iWfl11 t'lf 1'Yl':iff'VI'Yl 

A d1 cq" .... I rl .q o Ql 1 Y Q.l d'1 •" a 4 QJ Ql r1 
ltlfttl'U'rl ~t.l t'lf~IJfl':iWlff':i1Jff111':i1JflUff'U'Yl1..11 ~ti~'UU'\.1 1J~tl~Otl11':itl'il1J1'Yl1ff'VI'YJ 

"" .., .. 
2.3.1 11tl11~ff'VI'Yl 

I I I )I 
Ql QI.C:. e:l.c:l I 3}QI..::::! -=lev A 

'VI':i~':i1'lf1JWW~'il':i1'il':i'YI1"1Jfl 'Yllflt.l1Ufl':i01J1':i'Ylfl U~~H'\JU'tl':i01J':i':i1'1fl1J~N1..1 u u q 'U q .. 
2.3.1.1 111~11 4 iu'VI1~':i1'lfuty\[9ii1 

2) "'Yll~" 111J1t.ltl111l':h 'YIH1~'1.J':i0 'lftJ"l~'U':iO 'lftJ"l~'U':iO'l.J':i~~l 

'YI1" i11~1'1H'Y11~111'1 'Yl1~~11J 'Y1Hi11J'Yl1~1Wfl1'11~~1~ 'YIH 1~~ ff~'Vl11..1 U~~m'l..l~'l.h~'ll'l'lf'U 

'l 
"'l 'l , <!l I .d , "" 'I , A I 
'If 1..1 fllH n 'il ':i u ~ ~ 11111.11 t.Jtl111J 111.1 o ~'Yl H ff11..1 1J t1 t1 ~ 111 'ill '\.1 tJ "tJ'I..I t.Jtlll t 11IJ 1 ~ 'll'l'll''l..l . .. 

i.Ui 1..1 fll':i 'il11'il111ltJYi 1 ~l'VIU n~11..1 'il11'il':i 1 ~tJ 1~ mrr'l 11'11! 1..1 'Yl H~ 11l'VI ':i~':i 1'll'Uwru~i1 ~1v u;lili111.1 .. .. 
'1tJ~~'YI1~10 ivJ .. . . 

3) "'Yl1~1~1..1':i0" 111J1t.ltl111J'h wufifil11'11'ti111i''I.Jfll':i1~'U'j(l i:W·h .. .. 
'I QJ ~ .:::. GJY a a .a ~ 

t 'U 'j~~1J'Vl'U ~'U t~11':itli11'U tl'Vl'U~'U 

4) "'lftl"I~'U':iO" 111J1t.ltl111J':h 'Yl1~1~1..1':i0~1i~u1l"l'l~h.J'IftJ" ff111f'I.J 

fll':il~'W ':iO 1~t.JVJ11tl~tJ"111.11m1lurtt'u111tJuu1u'11~11lu'l1tJ~ 11 
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5) "'lffH 1 ~ u 'HI 1h:: ~ nn~" 11m u t1111rh ia -:u ~ u 'HI~ th 11 u ~ i '11' 

1~uia~1~'U'l'f.lthMi''I.J'Hl1~wff111h::~1n1'1'11~flni'I.J'l''l'"lnflu 1~uff111h::um~ai'I.J~ti1'11'Ufl 
I Q Q 

6) "'\lfl'I.J'Y11'1" '111J1t.lfl111J11 U'U111J'\Ifl~'YI1'11fi'U'Hl 
, ' ' 

7) .. ,'11~'YI1'1" '111l1Ufl111l'h .WuViVi~mnn'tlfl'I.Jm~aan hJm~~1'U~1'1 

I I I Jl 
<!1 <!I Q <:1 'j/ 4 1 I 

1fl1fl~'I11J1U~'l'1~'l' '11 'l'flff 'I'Yiff'l'1~'\I'U 'Ul11~111J'YI1'11Wn 

jl I ~ .d.d 0 ,'J}o Ql .c::t. ~ tjl i 
9) "'YI1~1'YI1" '111J1Ufl111J11 'Yi'Ul'I'YI'YI1 1ff1'11'l''I.Jtl'Ulf'IUClf'lfJ~'\IH fl 

'J} ,J 4 ~ 'J} .c!t I d l.c::t. ,ek i, ~ _J 0 Q.l .c::t. 

'\11'1'11 'U 'I '\1 f) ~l11~ '111 f) 'VI 'I fff) 'I '\11'1'\lfl 'I'YI1'1 '111 f) ff1'U 'VI f) ~'lffl '\1 f)'I.J 'YI1 'llllf ~ 'lfl1J 'U 'YI ff1'111'1.J tl 'Ul fi'U 

" ' ' 'J} t ~ ddo,'j/o ., i" .c::t. Jl JJ 
10) "'YI1'1'\111J" '111J1Utl111J11 'Yi'Ul'I'YI'YI1 1ff1'111'1.J '11tl'Ulfi'Ul'YI1'\111J 

1 o A ~ , .,. .,. ,, i" 4 ~ d 
'YI1'1 f'IU'YI11fl1fl'I'I11J1Ul1J'Ulff'U '111 flU 'U 1'111fl~fl nM'l!fl 1'l.J'Ul'IH U":: '11 '111J1Utl111J 111JtH'Yi'U 'VI 

do,, .q JJ'J} ,,~, ... ,,4 4 ~.c::t. 'JI 
'YI'YI1 '11tl'U1~'Ul'YI1'\111J 1!11 'U1::fi'I.J ~'111fl1'11'Ufl'Yi'U~'U~1U 

J/ I f I 

11) "1'\l~,j "fJ~tlU" '111J1Utl111J -;h .Wufii 'U'YI1'11~'U 1ofiiittl~fl'1'111J1U 
, , , Q , , ... 0 ... i, ... , d, ... i, dJ' ... 

uff~~ 1 i 11mu fl'lf~1~'U't'.)nn"1 ff1'111'l.J Mfl'Utfi'Utm'YI'\111J'YI1'1'11 fJ"1fl'l11fl Mfl'U'YI'\I'U'I11fl"'~10 

11U"1flOfl'U~~~11l'YI1'1~fl,11 • 
.d <LI Ql ' dd r t:!l 1:::1 C:. 

12) "l'ltl'I.J'\I'U" 1111 1Utl111l11 l11'1l11J m':i ~11~1'Yi qm'l "1'U'I11fl1lff-:~ 

fl" '\111-:111 ~ fJ i 'U ~~'Ill fJ '1111 'U 'H ~ fll'l ':i l'I.J, ~ ci1-:1 mj\;hmmn~tl'U ~ 11U'I1~ fltl111J 1 ff U'I11Ull 010 'H ~ fJ 

tl'U,~~1U 
I Q 'j/ I 1/J.J 

13) "'H.)" m.m.lfl111J"l1 ti1'U'W1'H'U~'YI1.:J'Uf)'t'Jf1'lf'Ufl l"l'UUIPl'Hl tl"ftHI~ 

' , 
tl ' dd 31 Q.l ' , Q fj) 0 Ql 

14) "1 \I U'U ~" 'H1J1Utl111J11 ':i Ol11J"fJ~'IU~ff11J"fJ11"::l"'Ufl1tJn1"'1 

ttl~fl'ltJuf1' ti1~-:~ hHhM~fl'Yi~'l'll'U~'U um1u1o~t~'U'I.J'U11'1 

1 I o'd , J' A "' 'j/ 

16) "10'l.J11"1ntl'U ~Wff11" '111J1Utl111J1110ti'U~l'lff11.:!'\I'Ul'Wfl t'lf 

I I d ..,j dt11.11 i 'J/ ..,j 
18) "':iO'Yi1.:!" 'H1l1Um11l1110VUtl"fl'U'YI &1.1 "u 'lf1fJfl'UmmJ.:~ .. 

liubu
Rectangle
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Yra~ .d I fj)Q.I "-1 0 4 ... 1 rl I 

19) "fj'UU'U" 111J1Ufl111.111 fj'UUHl fjU'i::~11fi'HFH_JIJtl'Hl.lf11'l''U'IHY~ 

1!11 1!11 d 
fl11J tlfJ 111.11611fl1 [Jf11 'l''U 'I.HH fjtl 1m 'UlWl'U 'W 111 'IJ:: 

.... , I .... , ~ ,,.! 
20) ''fi'IJ1fi'IJ1'YI1" 111J1[Jf1111.111 fl 'IJlfi'IJUC'l:: 1111 11Jf'IC'l flflo~ m 'll'lf116 .. 

"...s .......... 0 ... d, 
C'lfl 1;1111 'l'Ufi'IJ'W tll'l'11'Hl':itl ff111 'l'Ulfltlfi1U 

21) "1U 61.! qJ1flrUU~" 111.11Ufi111J'h 1 U61.!tlJ1flrUU'l' tl U'IJ l9ff!11.1tlfJ111.116 

-h~1U'l' t1 U'IJ l9f 1 U fll! qJ 1fl ff111 f U fi'IJ rUU 'l' tl flll.J tl fJ 111J1U'h ~1U'l' tl ~ 1~ 1 U 6 1.! qJ 1fl rUU ~flll.J tlfJ 111.1 lU';h 

, p ..\ , !II o ..\ .I e' I 1 , 1 

mmwm6'1J Utl:: Ufl'4tlJ1flfjU'l'::~1tm6~f.JIJtl'l'Wtll'l''U'IJff~fl11.ltlfJ111.11U11fi1Utll'l''U'IJff~ 

22) "ffqjqJ1W~'l'1~'l'" 111.11Ufi111J'h ffqjqj1W lfl "] 1li·:h~::Ufffl~~1[1 

1i~ hnvHh ij6 U'U'IJ tfftJ~'IJn111fl11l6~-w11it'IJ1fl ffTI1i'u1M'~r1ru~mJt~'IJt-.1'111l6fi'IJ~ 
' ~ 

~~ ~ 11l61t1~6'1Jfffl1 tJ~,j'~f111.1fftytylWU'IJ 
I I I Jl 

23) "lfllfl~111J1[J~'l'11l'l'" 111Jl[Jf1111J'h lfll6~111J1[11fl "]-vi ,~~fl~~ 

H 11l6vh 1M't111nn 1 'IJ'YI1~ff111i'u 1 ..r ~r1ru~ fi'IJl~'IJtli'111lflfi'IJ~ ~~ ~1176 1 "~6'1J ff'fl1 tJ ~,j'~f111J 
' ~ ... ... 

lfl'l'fl~111Jl[J'IJ 'IJ 

a a 
2.3.2 l'l'fl~ij'IJ "1 

t I I Sl 
4 4 .c=~ o , "1 Q,l Ql.:::.. .. 1, <J) Q,l .c.:~ Ql 

l'l'6~fl'IJ "1 'Yitl111'1Jfl 1 'IJ'W'l'::'l'l'll'Uqjqjfl~'l'1~'l''Yil~Utl ffliJ flfi~'IJ C'ltlllW:: 1 ' 

, , ... d1 "1 d 1 ,~ , 1 , (tll'l' 'll''l'tl 111.11fl 1 C'ltlllW::'U6~'l'tl'YI 'll' 'IJ'Yil~ ff.fll'W'UV~'l'fl'Ynl:: 'll'1~U'IJ'Yifl~ti'IJ'IJ 111.11~ 2 f11'l' 'll' 

1'VJ11lfllff[J~ffqjqj1W'U6~'l'fl 111.11fl 3 tll'l'U'l"l'l'Jtl) ~tll!W:: 2 ffqjqj1W ~'l'11l'l'lltl::Lfl~fl~111J1[J~'l'l~'l' 
~ 

~tll!W:: 3 (nn1-N'Yil~l~'IJ'l'tl 111.11fl 1 tll'l'rUU'l'tl111.11fl 2 tll'l'rUUU'lf~UC'l::::~l'IJ;j'IJ11'i!1111.11fl 3 
~ ... ... "' , , .... 

tl116fltl'l'fl tl11lC'ltJ11flUC'l::::tll1flC'IU1tl 'HlJ1fl 4 tl11'Htlfl1flUCl::::~6f'IHl) Clfllltu:::: 4 (tl11 ~'Yil~t~'IJ 
q I 

'l' fl~ ifltrlw!ft~~ t~'IJ 1otJ 1:::: ~l'YI H) ~ tlll w:: 5 ( .,r6 fi111 '1Jflt~u1 nu fi111J 1 ~ 1'\16 ~ 1 fl) ~ nll w:::: 6 

QJ I I ..:!! .ct. Q.l .q Ql .!!~ 

(tll'l''UU'l'fl~l'IJ'Vll~'l'11J'YI1~1Wfl'H161~11tl'IJ) C'lfllltu:::: 7 (1tl\1tl1ll'IJ) Clfll!W:: 8 (f111'lltl'l'tl'H16 ! 

f11'l'~~'l'fl) ~tlllW:::: 9 (f.J,j'~t111PJ)~tll!W:: 10 ('l'fl~tl'l'U1'1J) ~tll!W:: 11 ('l'tiU'l"l'fJflfllJ if1Uff1'l') 

~fll!W:: 12 ('l't!Ufln~) ~tll!W:: 13 (fi'IJt~'IJl..i'1) ~tll!W::::14 (fffl{UC'l::a~'Ut~~1'1J'Vll~) ~tll!W::15 

' ~ -
" Ql Ql " j/Q Ql 0 i Q.l dG.I.ct 

'Ufl~l~1'W'IJfl~1'1J1l'l'n'l'UC'l::::'W'IJfl~1'1Jt~111'1J1'Vl) C'ltll!W:::: 19 (U'Vlf1111'1Jfl 'Vlll) '1Jflfl~1tl'IJ'IJ tl[l~l.J 

.,rvu~i'Uttil.Jt~l.l ~-:JU11flij 1'1J'W'l'::'l'l'll',j'tytY~~'l'11l'l''Vl1-:JUtlll,ju~h-:J '1 ~-!I i~fl':il UC'l::~~Cl,j~fiu 
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.., ....... ' 
2.4 'rt1~1l'lf'UWVIfl11'U'Uir.:.l't1H'Ufl ., 

. 
'Vfi~'jl'JfUtlJtY~nl'j'\J'hnY-:J'VlH'Un vu1.2522 'Vl'j~'j1'J1,j'tytY~nl'j'\JlJU-:J'Vl1-:J'Un (ll~'U'Yi 2) 

'Vl.ff.2523 'Vl':i~':i1'11VtytY~n11'\J'Wff-:J'Vl1-:J'Un (ll~1J~ 3) 'Vl.ff.2529 'l..h~mffr~wd'n£J1fl11llff-:J'U 
t'1t~1J!fleJUM-:J'l11~ ll~'U~ 39 l~fl-:J nnufl,'\J1~ll1~llf1Ql11JleJ'h~1fHl':i1'il':i'VlH'Uf1 M1'W~ 28 

Cl.o'tl Ql Q.J.C:. ' Q,ld Ql QICito 

fJll.fll'Vl'W1i 'Vl.ff. 2534 'Vl':i~n'l1'Utyty\91m':i'\J'Wff-:J'Vl1-:J'Un (ll'U'U'Vl 4) 'Vl.ff.2535 'Vl':i~':i1'11'Utyty\91n11 . . 
'\J'WU-:J'Vl1-:J'Un (ll~'UVi 5) 'Vl.ff.2535 'Vl':i~':i1'11~t\JtY~m':i'\J'WU-:J'Vl1·mn (ll~'UVi 6) 'Vl.ff.2537 . . 
'Vl1~11'1f~t\JtY~m':i'\J'WU.:.~m-:J'Un (ll,j'Ufi 7) 'Vl.ff.2537 'Vl'!i~'!i1'1fV'tytY'~m'j'\JlJU-:J'Vl1-:J'Un (ll~'UVi 8) . 
'Vl.ff.2542 'Vl'j~'j1'1futytJ~m1'\Juu.:.~'Vl1.:.~'Un (llutJVi 9) 'Vl.ff.2542 'Vl1~11'1fUt\JtY~mn.Juu.:.~m.:.~'Un 

. . " 
(ll~'UVi 10) 'Vl.ff.2546 'Vl1~11'11utyt"Y~m1'\J'WU-:J'Vl1.:.~'Un (ll~'UVi 11) 'Vl.ff.255o liff11~'tht>i'ty ~.:.~il 

"" "' o' 2.4.1 11fl11~ff'Vl'Vl 
I I t J/ 

Q.l Ql~ I q A I j,/CL' ~ .c:t Ql ~ 

'Vl 1~11 'lf'Utyty\91 m1 '\J'W ff -:J'Vll-:J'U n 'Vllnv1umu 'lJ ':i':i'Vl n Lm~~'\J'U'\J':it11J n'Vl nllfi.:.I'W 

" 
2.4.1.1 l.Jl\9111 4 'l'W'Vl':i~':i1'1f~tytY~il 

1) "nl':i'\J'Wff-:J" l1ll1eJfl11ll'h nn'l.I'Wfi'W a'1911l11n~-:J'\Jfl-:J iflr.J'Vll-:J'Un 

~1eJ'jt) 

3) .d 0 

1ff'W'Vl1-:J'VlfiW~m':illm':iml1'Wfl 

I 1q 'tl o I I dt .c:t. 'J) i 
3) "nl':i'\J'W'tH tl.J ':i~'il1'Vl1-:J" l11Jltlfl11ll11 n1':i'\J'Wff-:J1'Ylflff'W'il1-:J fltl 

f 1 I I ~ !I) 4 

4) "m ':i'\1 u ff -:J ff1'W lJ fl fl"" l1ll1 tlfl11ll 11 m 1 '\J'W ff -:J 1 'VI n m 'j flll1 1 n 

ti':ifl'il'l.lfl-:J\91'Wtfl-:J~1eJ':it'l~liJ1l1'l1mnun-hm1.:.~iul1n~nvflie~ni'll • 
5) "nl1'\J'WU-:J1~wh~1l-:Jl11fl" l1ll1t1fl11ll':h n11'\J'WU'It11~~1'VlN nn 

'l.I'W u" 'hJtl 1 ~ ~1'Vl1-:J '111 n m':i'\J'W u -:J U1'WlJflfl "~" m~Vi11 ~w:h'l 1l'll11fln'U 1l-:Jl1lfl 

6) "m1'll'UU'I':i~l111-:J'lh~t'Vlff" l1ll1t~fl11lli1 mauu\lti1~~1'Vl1'~ 
I , ltl 0 "f I I .k 0 I tl 1q "' I tl 

nl':i'\J'Wff-:J lJ ':i~'il1'Vl1-:J '11':iflnl':i'\J'Wff'lff1'WlJflfiCIC)f\ln':i~'Vl1':i~l111-:J ':i~l'Vlff t'Vltln'U\911.:.1 ':i~l'Vlff 

QIQI I I QI'J} Ql,/ 

7) "nl'j'j'IJ'i)flnl':i'l.I'Wff-3" l11Jltlfi111J11 n1':i':i'U'il1-:j'j1'1J'j1l.Jfi'U ff\911 

I "'> di !J/l I .k 
8) "':it'l" l11JleJfl11ll11 r.J1'W'Vl1l1'W~'Vln'll''Wfi'Vl '11 unn'\J'Wff.:.I'Vl1-:J'IJnC)f.:.~ 
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~ I 'JI Q.l Q.l I 

9) "Hm1~fll'.i" l1lJ1tlfl11lJ11 'lll'.i1'lffl1'H1'.:Jfl~fl':ilJfl11'11lH1TVI1'1'Ufl .. 
Ji QJ -=I ' ~ i ,.,,c:l " .d ' 
CJf'11)'lJklmU~'I~.:J l11Jl1kll'Yim1~fl11'11klff.:J 

1 o) "fl w::m11J m1" l1lJ1tlfl11lJ'h fltu:: m 1lJ m1 fi1'U fllJ fl11'11tHi .:J 

V11'l'Uflfl(I1.:J l1~VfiW::fl':i1lJfl11fi1'UfllJfl11'11klff'IVIH'Ufl1h::~1;i'·m1'~ U"'1U~fl':iW • 
..C::. .c:l I Q ..c::1 I 

11) "V1i'U~" l1lJ1tlfl11lJ11 V1i'U~fl':ilJfl11'11lJff.:JVI1.:J'Ufl 
'JJ 

Q.l .c:l I Ql 4 'j}QJ Q.l QIQ ..c::l 

12) "1)'lJU ~1" '11llltlfl11lJ111)'lJUm ~1 fl111fl11 ~1ll'VI 1::11'lf'U fl!fl!~kl 
'JJ 

2.4.1.1 lJ1~11 5 'VI1::11'lf,jtytj~iW'tM'i~,j.:Jfl''Uun 

1) fl11'11klff'li~tl 

- 1fl tiki ,-,r'lff1ki'J,!flfl(llflkll ~ ~flkiU~i'J.i lflkl ff'U ffV 'lflkl 1!(1:; 1 fl tiki,. 

I d Q : ... i I "" _J ... ~ ""'t ... I ~ o' _J ""i ~'J ~ 
ff1kl '!,! flfl (IVIlJ kl 1l1kl m fl lJ lflkl l1kl .:J'VIkl l1 m v tlfl t"' mll mlJ n Ql1lJ1tl11~ 1tl'j fl tiki~ CJt'llJ ~ t 'lf 

1.h:: flV'Ufl11'11klff.:Jl~VffiJ~1.:J ciJ(IciJ 

'1 ~ "" "" ... ~.J "" "" :It "" '1 ~ tl1 V 1i 1J ~ '11 1 V ~CJf.:J V 1i 'U~lJ V 1J l1lJ 1 ti11J kl k1 1 ti'YI:; l'U tiki fl (IN ciJ tl1kl 1 tl 

Vl::tiitlkl fl(I1'1L~ kl kl1ti'YI ::tiitlk11h::~1 fl~ '11VI'VIlll11kl fl'j"J i M'llkl ri 'lii'l'Hi~ L~ kl kl 1tiVI::tiitlklth::~1 

ii.:J'I11~ "' (l11~11 6) iM'i'Jllk1~'111m1m::VI11'lflllkl1flllUrt::i'jllkiiPilhm1m::'YI11.:Jl1'111~ i'Yit~ 
'JJ 

i'fl111fl11~1lJ'VI1::11'lf,j'tytj~il "' (l11~11 7) 

A A 
2.4.2 11V.:JVkl'l'j 

I I I sJ 

L~V'lflkl 'l'j .yjfi1'11kl~ i 1'1 ki'V11::11'lf,j'ty\j~fl11'11klff 'IVI1.:J'Ufl ff~'!Ji~\Pl'IU 
"'' ,. I 

'11l11~ 1 (l11\PI11 8 fl.:JlJ1~11 15) fiW::fl11lJfl11kl W'U1tlfl11'11klff.:JVIH'Ufl 

-I ~ , 3)d. ,.. I 0 0 I QI.C::::. 

U':i~ fHJ'lHl 'ltl 'H lJ fl W ~ fl 1 ':ill fll':i kl tt.I'U ltlfll':i 'U kl 'ff 'I 'VI H'U fl"' 'll':i ~ \PI1H 1'1111 'H kl 'I fl W 'ffll'U 1'1 • 
' 'JJ 

'UV'Ifl':i1ll fl11"1 fl11-ri'kl ~1fl~1U 'HU 'I fl11'iJ1::'1!'ll ~1ki1~Urt::l1ti' 1-Yi ~1l.ll~fl11 U~.:JI>i''IV~ fl11llfl11 

l~'el~ 'il11W 1l1~v'!Jfi,j~fl11VV1'1'11,i.:Jmh'l i~ "'(I"' 
l1l11~ 2 fltu::fl':i1llfl11fi1'Uflllfl11'11klff.:JVIH'Ufl (lJ1~11 16 ~'llJ1\PI11 22) 

.I ~ '1 ~"" I I 

IJ'J:: flV'U ~1tl tl1lJ fiW:: m 1lJ fl11fi1'U tJllfl11'1llJ ff 'lVI H'U fl flr!HfiW:: fl':i11J fll'.i fi11J fllJ fl11'11kl ff .:J 
' 'JJ 

V11'11Jfl'iJ1:: ~1ii'l'l1i~VIflii'l'l11~ VflL1kl flHLVI'VIlJ'I11'Wfl1 "' ~1kl1~'11,!1'}1 ~1kl 1'ilU~.:J\9l.:J'elkl fl111Jfl11 • • • 
"' il1'i')'llk1~'1ij'fl1kl1'il'l11!1~rhti''U 1~vvt1 111 "~""~ 

l11J1~ 3 fl11'iJ1::flV'Ufl11'1Jklff.:J (1J1\PI'j1 23 ~.:JlJ1~11 51) 'iJ1::fHJ'U~1tlfl11'11V 

'elk1UI1\PI lm:: fl11 Vkl Ul1~"1 ~'IIVf'U i 1J VkiUI1\PI"' fl11'iJ 1::fl'el'U fl11'11kl ff .:J1::l11N'iJ1::l'Yii'l''1 'iJ1::U1VI 
qv qu tU qu 

i 1J'el~ty1~'iJ1:: flV'U fl11'11kl ff .:J Vl~ i 'UV~f\!1\PI"' U~rt::'iJ1::lfl'YI"' ~'eltlflL1kl iJi Mi ~'U'YI,jfl!tY~,j'.:Jfl''U 

unm1'11kl ff.:Jff1kl'l.Jflflrt~.:Jm~'YI11'1 VI'U1.:J mlJ 11'lffl11ff1kll1'v'liikl 1~ ~r~iJi fffl1fl1'lf1~ i'Yiv , 

l!t Ql .Q Q I QJ~ .. I t( it ~ A ~ y 
fffl1lJVHJ1'U1(1 l11V1j1ff1l1fl'il"' fl1'j'\JlJff.:JUrt::~'UIPill119J"' ~IJfl'jW U(l~1fl1'el'I1JVlfl1'el'lt'lf 
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ui)1J~~1ll~flflTI1 1Hr:h~-;Wfl11llUn fl~fitJhJ fll'l"U'U ff 'I ~i n~l ~ tln'1'l~1ll'l~ti~'YI1'1<1 ,_r1lliii ,_r 
' ' .. 

~i~UQlJ~11'J!1n'\i1J·H1'1 'UW~ljfllfll'l '11lfln'l~Yh 1ll1ty'l1 "' 1ff'VW11n''W~~'11n''W1~qnmlflt)'Yin~fl 

i~un::u'i::Unl '1n'1 

'11ll1~ 4 m'i'll'~i~fi11fftl'l11tl~1n~111nm'iouurl"<m~'i1 s2 ilnn~'i1 64) 

u 1:: n fl tJ ~1 t1 ~i ~i'tJ i lJfl l! ty1~U 'i:: nfltJ fl1'i"U'U ti 'IU 'i:: ~1'YI1" ~i~i'tJ 1 Ufl'J.! f1J1~U 1:: nflu n11 

ouu ti" i:i.lu'l~~1'YI1'1 ~~i'u i Ufl'J.!t1J1~U'i::nflu fll'J'U'Uff" 1~tJ'Jt1 ouu1~1g n 11n::~i~i'u itJfl'J.! flJ1~ 
" . 

• I ' I "' "" 4 " 4 "i ""' i .I u'l~flflUf11'JOU'Wn'-:ln'1'W't.Jflfln'1 fl11lJ'JUF-I~'l!'6U1U6-:J~'W11J6'Jt1'\J6-:Ir;j ~'JU U6'J.!f1J1~u'i~fl6Uf11'J 

'U'W ff 'I i ~fifl i ..r1n~fl11lJ 1fftl'l11t111fi-j Nfl1t1'11lfl:J11~'Ufl'l't.J flfln i~ ~1fft1'111tl'l1lfl'YI1ti1'YI i 'W n'lW ~ 
i} -=l ~ I .I 111 i/<11 i} I i} t .l i} o """ "" 
Hl u tJ'I11 tJU "11 n fl11ll ~ 1 t1 u 'i ~ u 'lfl11 ~ 1 ~ 1 lJ 'l!'~ 1 'll'fll 1 '1!'111 mtJ fl" ~u '1 n '1 m11 u ~ rnn i 'l!'n''YI ti .. 
~ Q !J} d, i Q.l' .d q 9} I Q i .o=6 d Q Qi ""' i, I i !i/ I l jl 
U'YI ti r;j1n'tl111tl u 6'W'YI11::1 1 tlm6-:~muu '11ll'YI~U'YI'W '1 lJflflnGJf-:Jlln''YI ti ~ 'JU'l!'~ 'l!'fl1 'l!'111ti1U 6-:J~'W 

'11ll1~ s m"Ji'u.ij~m'Jouuti-:~ (ll1~'i1 65 tf-:~mm1 70) u1::n6u~·;w ..r1lliiiM 

~i~u 1 ~ n6tJ n1 1 i'u .ij ~ n1 1 ouu rl" 1 ~u 11~ 11~ i~i'u i u 6 u ru1~ '1 ~ 11..1111 u 1ti'YI:: 1ii tJ'W nn 1-:1 
.. • u 

ium'Jtll'I1'W~1~fl'W lou i~iuiUfl'J.!flJ1~ '1n"l 

d c:., d .d ~ ,..I t/ I 'J) CV liJ 'J} .c:t d d 

1Jtl'.fl1'W1J'W fl-:111 ou-:~11 H 1J1fl'J6-:!f.Ju mw11 n::n'1'Wfl1U Q n~6'1"1 nu 1~ 11~'YI~tu tJ'W"l 11n:::an'tlfl114 

ml' 1 ., n., 1 u~ 1~ 'il~maiit~uun::atYmniiml'1 01~6ll111~i outu~tJ'W11Un'l'11lflUi'uu~ 'll~llt~ll 
~ , V -=l : Ql .;. .1 "" d, "i I I 

tiJum~ '111Ull'W1'11'Wmowll'\J'W'il1m~ll., 'lt'l'YI 'l!' um"Jouun--:~n'1'W1Jflflnou6'1m~'YI'l1'1 'YIU1-:J 

I 'J/ ~ Q.l QQ lll i ~ !J}Q.I 'J) liJ I 'J/ .c:t Q 

nnJ'l1'l!'fl1'ln'1'W'Yifl'IU'W 1~ lq!n'Wti un::n-mm'll'1~ L'Yitl '11L~'llJfl1'ltJm1'W LlJ~fl'ltn'tlfl114 '1n"' 

'11ll1~ 7 ~U'l~~11u (lll~'l1 92 tl'lll1m1 111 ) U'J~flfllJ~1tl ~U'l::~nu (~'\iu .. .. .. 
'JU ~1~Ufl1l~tln'11 'U1t1~1111 ~u1nn"1) iufl'Wtl.l1~tl111i'U~U'J::~1'Jt1 flWn'l.J'U~un::~n14w:: cu ,. cu q u cu q 

~ou 6i'u i u 6'J.! llJ1~u filr~'l1 U' 1~1 ~ u ~u 1:: ~ 11 u., i uu 1:: tfl'YI m1ouu ti "u 1:: ~ 1'YI H m1 ouu ti" 

i:i.l'Ll1::~1'Y11'~ '11lflm'Jouuti-:~ 1~t.~1uouu1~tgn '1 61qiu6'J.!f1J1~., ~6ufilr~ iuouw~'Llfilr~11U'1~ 
.illll g) QJ i .. I Q Q.I.C::. 'J) d ~ , ... I 0 i , QJ Ql I !J} " 

'U fl 'I r;j 1 ~'lU U fl 'J.! ty 1~u t) lJ ~'11 'W 1'YI11J 'W r;ju 'l ~ '011 U"l flltl \PIU 'I flU flt} '11lJ1 tl11~ 1 tlfllHJll m fl'l 

111 '1'11'1..1 i u m1u filr~'l1 U' 1~ '\iu '.iU i u 1 flu~iYu ~i1l1J'I M 11liii M ~i¢li'ui u fl'J.! ty11Plt~u~'\iu'it1 
I I I I J " 

u filr~11U' 1Vi'\iu'Ju~~~mi'u tnu iYi1tlJ'Iiru11~ouw::t11Jufilr~11U'T~hlu'Ju 11~0' 1 i u1::wh-:~tru 

0~i'tJ iufl'J.!llJ1~t~u~'\iu'iu i¢lin~~~6tl'Wt~unm i:i.lU'flt~n11fl~ 'li1tlJ'I ~i M'Llfilr~11U'1~ '\iu 

'lU~fl iui¢lfln i:i.ltnu~i1LlJ'I~~~fln'W (ll11P111 103'Y11) mwumr'lwn i~11lm~nt1fl'Wiufl'Wtl.I11P1 
.. • u 

" 11 n:: ff'Yiii'f.j'YI ti 'JW., i M ll1u 'Yill f1JtY~h1 '1'11n ltl i 1..1 flQ '11ll1tJ11~1tJ'J u t11..1~11n:: flQ 1111 ltl 11¢1 1tl11 1111 '.i 

m-:~un'1ml~1J-:~fl'u 1~t1U'J.! 1n1l "ln"l 
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' ' I ~ I ,!1 Q.ol d. 0 

fil'U ':i fll'HHJ1 ·Hll.l ~ 1ll fl~ 'Jl'Ylfl W.::: m ':i lJ fll 'Hl1 '11'1..1 fl <1 ~ <1 

'Yilllfl 9 ffmU'lll.lff~ (m~':i1 114 ~~llWl':i1 125) ffmU'lll.lff~HtflVffn ffmu ... 

1 flV,l!'W 'l...!f)l';j I fl~ '111 flllfl'U 'Yill 1V 1 ,r~ !iff1'11 fl11'11"1 flfl ~~fll';j'lJ fl~ i' ~, 11'W '1..1 fll';j.., ~.., ~'lJ fli' 'lJ 

1 'lJ fll.l ill 1~ 1l t1 J-~ ~~~:::, 11 iJ wn ':i ffmu 'lJ '1..1 n ~.., 1 'lJ fll.l ill1 ~.., m v 1 'lJ fll.l ill 1\91<1 mf 1~ 'lJ fl~ ~ ~i' 'lJ 
qu qu q qu cu 

11Jfll.ltu1~ .., ~.., 
• u 

W':i:::':i1'l1UtyqJ~'I'lH'I1~1~ w.rr. 2535 1~um~mh:::mrtflw.:::1lBn1llu1J~ 295 

(28 wqrr~mttl.l w.rr. 2515) vm~nw':i:::':i1'l1Utyop\utii 'llt¥illt~ll'll':i:::fllff'llfl~flw.:::1lB-wl llU1J~ 295 

~~1'1..1~ 28 wqrr~mtt'W w.rt.2515 w.rt.2522 u~:::vm~n W':i:::':i1'l1Utyty1lutii'llt¥illl~ll'll':i:::mrr'llfl~ 

flw.:::'llB-wl mY11~ 295 ~~1u~ 28 wqrr~mtt'W w.rt.2515 (llU1J~ 2) w.rt.2530 

W':i:::':i1'l1UtyqJ~'1'11~'11~1~(llU1Jli 2)w.rr. 2549 ttm~n 11tn'll 11~m¥illt~llfl11ll 
" ' 1uw':i:::':i1'l1utuuWI'I'l1~'11 ~1~ w.rr. 2535 ff1'.i :::'lle:~~w'.i::: '.i1'l1Ututu11'1'11~'YI ~1-nf~ffel~ll u11 tfimwi u u u u 

~ G'Q.J , 

2.5.1 l!fl'.i1:::'Yiff'rl'l'l 

" 2.5.1.1 m~'.i141'WW':i:::'.i1'l1UtutJM'I'll·mm~ iii~14 
u u 

GJ l.rJ''9 eN 9.1~ ~~~ ~ 31~ ~ 
l 'U f11'.i'iJ '.i 1'il '.iff11i l'.iW.::: 'I'll~ 1J f1 !ll11l 'U '.i :::i1JW'W ~ 'W i~'YI '.i ell 'YI 'W elW'W fl'U '11 '.i e:~i~ 'Y1 ':i O!'YI 'W el 

mr~11i1ll'l'l~wvmh~~u ue:~n'il1t1'Vl1~'.it1 "l'Vl u(l::: 1 'fi'Mmvfl11m 1ll~~~~u W'lf lfu TI'!~'I'ln'lfiJ t1 
q q 
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'1~~f.1 U'1~mm~ M~vif~t,..n1u11'1u~tlmW'-nwm~'U~Hn~iivd M~v U'~~ 1 ~l UI'U~'Yll~l1'1'HI~V 
" 

tl 1 fl I 4 ~J/ CV J/ 
'I~ l.l'lf'UIIfHl'U'Yll~ l17Vfj &'lf'Yll~l1'1'H'U'U~1l.l 

2) "~lU'Yll~" l11llllil~ fi~m':il~~Vili~VM~vrdv~ 1um~'th71~ 
' 'J} a. o Ql a 

tllHlVff':il~ tll':i'Ul.lll.l fll':i'lJ':iW~ 'YI':itlfll':i'Ul~~':ifl't:ll'Yll~'YI'11~ 'YI'Itlfll':i~':il~':i'U'U'Yll~'YI'11~ 

.ct' ~ do 4GilfiSIA 
3) "'YlH~':il~':i" l11lll.lf.1~ ff1Ul1U~'UV~'Y1Hl1'11-3'Yl'Ylll1~v~~ nmv 

fJ} ..dl 1 .4 .do 4Gilfl"o Gl 

4) "'Yll~I'Yll" l11Jll.lf.1~ ff1'Ul1'1.H'U6~'Yll~l1'11~'Yl'Ylll1':i6~~ &1ffll1'I'U ' 

" ... , 
'Yl~ffij~'\Jl~ 

I I J/ fl 
6) "tllU'Wll1lJ~" m..Jll.lfi1UI11 ':if.1mllflfJl1llltl11~1l.l~f.1l.llJ~ 

Jl I I I I I I I 

1 3} I Ql 4 Ql .:!:1. .c:t. 4 G) .::::1. 4 .c:lliJtl~ 'JI 
7f.1~1llflt)l1llll.l11~1l.lfll'I'Uhlff~'Yll~'Ufl 71ll'tNimv~~m lfi'Ifl~fl'1 U'1~ff~vu t~'Vllfl'1flU'Vl & &~ 

'UlJ'Yll~l1'11~ l lJ"'fl'l:IW::I~l.l1fllJ 

'Yll~l1'11~ii 5 tll~l.fl'Vl flfl 'Vll~l1'1'HW!f'l''l:l 'Yll~l1'1'NIIf-lu~u 'Vll~l1'11~"lflJ'U'Yl 

'Vll~'H'11~li'v~~u 'Yll~'H'11~-ff'llti'VlllJ (llllllll 6) 

(1) 'V1 N'H'1'NWiff'l:l flfl 'V1N'H'11~~ 1tl~~ 'H~flVil 1~1~6 1M' fll':i ~':il~':if-llu 1t) 

"' ~ .... .,; "' ""tl • IIJ , d IIJ 'JI ~ .... 
\ll'1fl~'I1 ~ll11UlJ 'Wiff'l:l ~llJ'Yll Jllhl ~':i l~fllffflll1lJ~II '1:: &~'1 ~'VI ::I'U ti'U &'JI'U lJ'Yll~'HC'I 1~'VHff'l:l 

" 1 ='I 'J} 0 .c:t. I 'J} o Ql Ql , J/d J/ 
~tlfl1lJ'Yll~'HC'I1~!UlJfj~li'U'U tll':iflflff':il~ 'Ul.lll.I'IJ':iW:: 11'1~'Ul~ ~':ifl'l:ll l1lJ'Yl~fi1'UfJlJ l1lJfll':ii'Ul 

IIJV '1 ..,..,lc:ft 1 .,k "' .,l cvoJ'liJJ/ 
a an t~m vn ~ t~ti'Vl1-:J lff'S':JJ 'Yli'U u ff1U 'H Wl'll a-3'Vl1-3'H C'l'l-3VHff'l4\Pl1:JJ'Vln ':i :JJ'V11-3'H cn-:nl~ 'V11'lJU n 

" rvhuu (lll~ll 7) 

(2) 'Vll~'Ht'l1~uf-lu~u fla 'Vll~l1t'l1~tllti'H"'fl~li'Ju 1m~~,m~fllll~'H·;h~mfl 

~~ .. d'~ ihmv ~"v~~uffmu~~rllrity ~mll'Yll~l1'11~11'1u~f11tiJum~rivur,~ 'Umt~ \J':iW~ u'1:: 

'l.JT.i~i'n1:11 Ut'l::itlt'I~'Vl::liit~u H11'1um~Mt'11~uf-lu~u (1llml 8) • 
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Ql QIQ 
0 "" AI I "" ... 111" V.1:::11"1f1Jtyty11'YI1~lHl1~ fl1'11l.J~ L'l1 'YI1~'11€l1~IJ1:::Ul'YI11H '=') L'l1€l~'YI:::11Jtll.J L1 

~~IPiv itJrl' 'YI1~'11"1~nun:l u€l:::'YI1~'11€l1~u~u~u viu~onJ'YIH'I1€l1~1nu~~~ 1l¥M'YI:::djvu i1 
Q ... ?I J/01 1 , ... 111, 

w mlJ'YI1~'11€l1~ 'YI1~'11€l1~"1fl.JU'YI vnu~mlJ'YI1~'11€l1~"1fl.JU'YI11Jl.J~11~ '11€l~'YI:::11Jr.Jl.J n w mlJ'YI1~ 

Q.IQJ.::::t. 0 !J} 9)d_ OGJ I 

-... 1:::n"'fu tyty11'YIH'I1€l1~ fl1'11l.J ~1111'11l.J 1'YI on mou 1111111111 u€l:::9ftJlJU9f11 ., 
.dl Ql ... 

\'11~'11'11~ (lJ1\PI'l'1 19 fi~111\PI'l'1 36) ~~l.J 

1M' t) iu ~ 0111 'YI1 ~ '11 "1~ ii ij 1l.J 111 '11,! 1~ n 1 '11l.J ~11 1111 !' 1l.J 11"::: 5 01>1 tU::: 'II t) ~ 
0 d "liJ" 1 \'11~'11'11~ ~1l.J'YI1~ fl1'11l.J~1'1111'VI1~'11€l1~ 'YI'IItl~1fl 1:::ti:::Ul.J1\Pll.J L11 U'l:::1ff1V.1~ff1tl l.J'YI1~'11€l1~ 

nufw 'VI1~'11€l1~11~l.J~l.J tm:::'YI1~'11€l1~~11tJmu (1111Pl11 25) t~vtJ'J::: iv'lfu1u o1'Ji!v~i1 ~nv-ri,j~ 

ff11i 1'J tU::: fll.J ii lJ 11 n l.J fl1 'J 'q 01 ~ l.J<-'1 i,.¥ tl nu ~ 0 'J11 'YI H '11 €l 1~ii V 1l.J 1'111 ~ 1fl1 tllJ fl 1 tl ~ 'YI H '11 'I 1~ 
., . 

~11tJ'V11l.J 11 €l::: 1 l.J 011U 1 ,_r ff'Yin 11 €l::: V 1l.J 111~ ~ fll'J 'II tJ ~ ~fu ~11 tJ 'YI1l.J 11011 1tl ~flU tJ n 1J ~ O'J 11 
., ., . 

'YI1~'11'~1~n~'l111~ 'lluo·hnv~1J~u'W'II:::'I111~ itJ c111m1 31) 1 'WmruVit~'Wff11fl1'J 1 l¥iiv1'W1'11ff~1~ . . . 
~ 4 ' -=:. a .a • Q.l 31 a .... 1 4 lq!JI 

\'11~'11 €l1~V.tff'l:l '11 'Jtl'Y11~'11 €l 1~Ufll.J ~l.J 1V.tlt'lftl11 flll.J 'YilJ '11111 '11 'Jtl€l tl~\'11~'11 '11~1J 1:::Ul'VItll.J t~ '1 

1l¥ vi u ~ m11 'YI1~ '11" 1~ "'fl.J u 'YI ii v 1u 111 n 1'11l.J ~ m\Pl 1 !' 1u 11"::: 5 o'l>J w :::'II a ~'YI1~ '11 "1 ~ u"::: ~ 1u 'YI1 ~ 
., . 

'J 111n ~ 01'11 'W ~L'Il\Pl'VI1~'11" 1~Vi 1ltl WJ t1 n v:::u 'W 1~'W i~u'l::: t ff1V.1~ff11'J lum~mn~"'f'WU'VI tm::: 

'VI1~'11" 1~-n'v~gl.J \91" v ~'lll.J fi1UfJ11 1 'W 'VI1~ 1'lf1fll'J 11 'l:::vu 'J11 1 ~ 1'11 1! 1~,i.hv'lf1~t~tl1nU'VI1~'11 €l1~ 
U'l:::~1'W'l'11~ (111\Pl'J1 26) ciJ'lciJ 

2.5.3 fll'Jf111JfJ11 fo1>11 'lltl1tl 11€l:::ff~1l.Jt'IIIPI'YI1~'11"1~ 

~1:::'J1'lf,jl.llriJ~'VIH'I1€l1~ fl1'11l.J~fl1Hl11Jfl11 .f01:11 'lltl1tl U€l:::ff~1'W1'1J\Pl 
" " . ., 

.dl Ql ... 

'YI1~'11€l1~(111\PI'l'1 37 fi~111\Pl'J1 48) ~~l.J 

"" , .41 "1 , .., , o "" , ""I , "1 , 
'YIN'I1€l1~ '11'Jtlfl9f~ L~'JU11tllJ'I1111tl'll10fltl1'W1tlfll'J'VIN'I1'11~ciJ fltl '1111111 t'l1fl ~ff'J1~'VIH 

'U 'U 'U 

uuu M1v~ ~tu 1~ 1ut'IJIPI'YI1~'11"1~ t~mnum~1~1vvom~'11" 1~ (1111Pl'J1 3 7) l¥111il1l¥~1~~~~~ 
'U 

u 'II 1u 11~ M1v ov~~ ~ 1~ 1 'Wt'll~P~m~M" 1~ lu5 01>1 w:::~tnu nl'J n~'ll11~ M1vm1lttlu ti'u IPI'J 1t1 

., 
'YI1~ (111\Pl 'J1 38) l¥ 111iJ1l¥ ~1~ 'J::: u 1tlth€l ~ 1 w 'II \PI m~ '11" 1~ fl' 'W m '11'11::: riv 1l¥t n~fl1111 tfft1'111tl 

Utl'YI1~'11€l1~ (lJ111'J1 39/1) l¥111iJ1l¥~L~lhLl¥tfft1'111t1 't11€l1tl ~tll.J1~l.J ttJ~tll.JUtJ€l~'1 '111V't11Ll¥ : 

1 ~tJ 'J::: ltl'lftl~~tfl~ tl~'l1111t11l'J1'11'J iJ1t11l'J11l'J 1fl~tl~'l111 1tl'ifWW1tU tfl~tl~'11lJ1tl'ifWW1tU hHh ' u u u u 
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1 'JI , 1 • 

ff,:jtJ~Qa lhtfftJ 1-h 1 n-1mn lfi''};J'H'U ~'Ul111V 11~tJff,:j6u 1~ 1ut'IJ\9ll1H11a1-:j 11~tJm:;vh 

~1m.h:;m1l~ ~ r~um~lM'IlV:;lJaNtJV ~,:jtJfifJa lfi'£Jlf'W ~u 'Vl11V \9lmHi'W1J'Ul11-:j'il11'il1 

11~tJ'111rll11-:j<1 (:anm,-45) ..fnJ~1..f~1~tJ~nfff1-:j~,:j1~1ut'IJ\9l'VIl,:j11a1-:j (:ll1m147) ilmn-1 

vn~ffltJ 1HYJtJ 11~t1m:;li1m1i~ ~ iut'IJ\9l'VI1-:j11a1-:j (:lll\9111 48) ua:; :ll1\9111 49 t~tJiif111lJ 

~ 1trl u 'il ~ ~ tJ,:j fi11J fill 'VI Ht ;i,tJ tJ f1'VJ1-:j11 a 1-:j tvl tJ 1M' m1 'il11'il11J u l11-:j11 a 1-:jtrl u '1 tJ 1 ~ v11~1 ~ 111 a:; • 
... ... - I ... , !ll .... , !ll !lli 0 .... I , I 

n-:;wm 111tll'Vltlfi11:1JuatJ~fW 'Wf111'il11'il11J'W'VJ1-:j11a1-:j l11llll 11rj ~mt'U'Wf111tJtJl,:j ~tJtJ1-:j 

wd,:ji'W~~u 1llt'll~'Vl1-:jl1a1-:j <1 ~,:jrl' (1) a-f1-:j l11tJ~~utJa,:j9ltH9illmfln~lli1.J1:;tfll1 'l1lA~ 111tJ 

. " 
tl'n£Jw:;finTH'W~ iunt]m:;'Vl11-:j a-mu1J1m11.hl1u a-mu1J1nnolt]f a-mil1J1m1~1-:j l1~tJ~11'il 

" fffll'VlHl 11~tJ9i~~,:jihtJ 1~£JW 1 mvi 'U1:;tJ:;lllln'Uff1JM1tlJ~1'il1f1l'IJ~'VlH11a1-:j (2) fffH 

ff'Urlf111~1 ff'U1lJflVfl ff'UllJU~,:joU'U 1Hll111ff'Vl fftll'UVW11J1a fftll'Ufffl£11 11~tl~~ 1..fii~a1~ ... 

'1litn'U Mlff'Ulll~1 'ill m 'IJ~'VIH11a1,:J"J 'U tJ fl'illfl~l'U l'il, 'U f111tl'4 tyl~ll~ 1 ~,:j, ..r ~l'U l'iln111'U ~ 

t~tJ u '1 'II lJ 1 ~ 1 m1 1 u nn ~~ n n tvltJ f n£11~ ,:j u 1 ~ ~ tJll n n i1 tJ ,:j tiu m19i fi v u a:; nu9i ~ '1i ~ • 

91 0 .c::l 0 'j) .q, !ll 'JJ, ... ... , 
rjtll'U1VflWYll,:J11a1-:jlJtJl'Ul'il11lllll 11rj ~11~~ 'il'tl~ 111'tlfla1JVl'U't'll11'U:; ~ ~ 

1J'U'Vll,:j'il1l'il1 11~'tl '1mil11-:j<1 l~vli1trlutJ1:;mff 11~mfl~'tJ,:j11lJltJi M'tJ11n~ '11iut'IJ~'V11,:J11a1-:j 

Ju cm~11 41) ofl'tltlfiu9ilumwvnJ'Vll11u~i~ G'J tfl~ij,:jtJu~P1'111mfl~ij,:j~tJmwtfi~.u~;iij,:j'J11ij 
'ifl1~1J'W'VI1-:j'il1l'il1<1 (lll~11 42) <1a"1 • 

2.5 .4 f111fi11J fllJ'Vll,:j11 a1-:j'Wtff£J 

" ... .. 
lJ1~11 58) ~~'U 

• 

M lll ~1M ~1 ~ ff f H 'VI H fl 'U 'U 11 ~ 'tJ ~ ,:J t 'U i ~ 1 'U t 'II~ 'VI H 11 a 'H 'W l ff £11 ~ tJ 
tr!um,:jt;j1tJtJf1l~'tllJ 11~'tl~1'U'Y11~11a1-:j-nlff£1 <1(ll1\9111 55) M1ll~l ..f~1~n-f1-:jtJlf11111 ~'tl~ ~tu 1~ 

" i u t 'II ~'Vll,:j 11 a 1~ 'Wtff£~111 'tl ~ n~ 11;i 1 hJ1 u t 'll~'Yll,:J 11 a 1,:J'Wtff£J"' (lll~ 11 56) 'tl~ H h ~~ lll 
'JJ 0 .... ... !il-k '1 !ll... 'JJ 0 .... 

rj'tll'W 1 t1 f111'VJ1-:j11 a 1 ~VHff£1111 tJ rjt]f ~ ~ 11J ll 'tl1J 11m v 'ill n rj'tll'U 1 vm1 'VI1 ~ 11 a 1-:j r~ tff'll m 'il 'tl '4 ty 1 ~ 

~ ... 4 ~ !J/ I !J/dd o ~ 'JJ 'JJ .!1 0 , I !J/ '1-11 .... 
t1J'U11'U,:jff'tJ !l1Uf1rj'Vlllfl1lll'illlU'UIVW~ff11~111tJm~mm1 ~ ~ f.ll'Ul'lll u 'Ut'll\9l'Yll,:j11a1~'Vllfl'fl 

" " . -.1 ,:JU 'il ~ ~ ij,:jtrlu n 'ilf111tl 'U tr! 'U tJ 1 ~ Ltl'l1tJ ff11i 11W~ ua ~ tr!u f111 r·h'Ut 'II~ 'Yll,:J 11 a 'N'W tff£1 tvhVi ~ ll rJ 'U 

" 11lJl1',:j~tJ~ 11itnufl'um1tl11~t~rit~ i M'tn~fl11ll ilin-~~1n ium1l ~'VIl,:J11a1~Vim'll um~hf'~1u1'il 
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, 0 "' "' ,..k 11) """ ~ 0 ,.j , ... 
~ti1\.A1tlf11~VIH'H~1~l'ltflll 'H~ti~<>Jf~ lf1HJlHl1J'H1Jltl"1 l\Jf1l'jfl1'H\.Aflt~ti\.A 'IJ f11~1'VHHlti\.A 

fll~t1'4ty1~ (111~~1 56) <1~"1 

2.5.5 m~fnll1vt1~l1~1~ 
" Q.l Q.l~ 0 Q.l Ql .cl 

'VI~~'jl'lf1Jtyty~VI1~'H(l1~ flll1\.Aflfll'j'jf)lJ1V11~'H~1~ 11~\.A 
tJ I J/ I 

" .q~ ""'I 4 Ql .!I ... I.e! ... 1 o .c~ ~ • Ql .:!1 
'1111111 l'Hf'llflflflf)\J 'H~ti1IJ~ti\.AUIJ{l~VI1~'W1VI~fl~tlf11Jt'IJ~VI1~'H~1~ l1'iti'Yl1~ ... 

J1~Ll1~~1'WVI1~'H~1~ i"Wt'IJ~~~'Wfillli'W'j~ll~'lf1!t~m11~'j~1f1UU1f1~1~VI1~l1(11~t~'Wmll~f'U 
vu w1~ tr!u m! ~@v ~1nH'il1"W1tlf11~'YlHl1 (11~"1 (11 1~~1 59) d~vf nll1'Yl1~l1 (11~ H't11u 1t1m~ 

q u cu qJ 

vt1~l1 (11 ~ij il1u 1~tJ ~ ~ mfli u ~ 1'1ffl ~ ~ 1'4t 'U nll1'lf111 1 '1ft~1'W 'Vf 1l1 u ~1J'Wvt1~'H ~ 1~ 1 fltl~ ti1U'Vf 1l1 u ~ 
'JI " J/ 'J/ I I J/ uu ij1J1l1 u n 'lJ 111u n'U n'YJ nl1~t~'W 1l1 u n~~tvtmtfiu n·hri n1'H"W 11 l1~v 111t~VimuYI1'H"W~uu 

t~1~lh 1 'lfvt1~l1(11~tffv'H1t1"1 (111~~1 61) i u mtli~ijm~ll muul1~t~fJli'~m~tfifl~uvh 1 'lftfifl 
fl1111 t fftll11 fJ U fl'Yl1 ~ l1 ~ 1 ~ l1~tl tli tJ (I tlfl fl fJU n f11'j ~ 'j 1 ~ ~ i 'W Vl1~ l1 ~ 1 ~ i lf t ~l'VI U f1 ~1 'W 

..k 0 1 ! !J1 do 31 31 
<>1f ~ H'v 1u 1tl n1 'j'YJ1~ l1 ~ 1~tt~~~~ 1 l1 fi1'U fi11'Yl1~'H (11~11 V1'W 1 ~tJ 'j ~ f11fll1111 i 'lfti1'W ow 1l11 u ~ 'U u ... . 

'JI I Jl I I 

vt1~l1(11,n!u i~mviu'j ~fJ~t1(11Vin1l1'Wf1 1flt~ilfi1fltJ'j~fllfluu i~i uViti1fltf<-lfJ w lJ~nwViijm~ 
.ct. a Ql.::::t. .Q, J ~ " a " QJ .c:t. Ql tltr::::a 'JI Q.l 

11 m11 "Wl1~VV'U~ll1~tnfl'll'W'W'W "1 t ~1'1ltl~ l1'jtJf<-lmt~'Umv~vff ~l1n11'Yl~'VItl'j11VI1~'H(l1~ ~v~mlll 
q q q cu 

4 .c:t. .d. I 91 0 

'IJ11~'Yl H ~ ~ 1 ~ ~ l1~ t1 t f1flfl1111 l'il tll11 tiU fl'YlH'H ~ 1~"1 (1.11~ ~ 1 62) ~tl 1'W 1fJf11~'Yl H l1 (11~"1 

"' • ?I .., "' i "" ..k 11) ".., ., "' 1 """'.I ?I " .., ~ ""' "' 11ti1'W1~V'4't\11~11J\.A'HU~fftl l1~<>Jf~ Lfl'j'l.Jfll'jflflt(ltlf) fltl11iiJ~~~(l tlJ't.J~{l~'YJ'W~fl ll111l1~V 

t~11J ~l11~~flmnht~v t~v'H~v .... mu~ti1l1f1J 'll"Wri ~~1mhn ~vr n~11'Yl1~ l1~v~ ~rivff!1~gu i11 

i dll) ,.., 31 ,X ,.j .I 1 <I 1 <!I ~ 31 i , "' di .,: .J 
'Ut'\J\91'Vl1~'HCl1~VIl~1l~'fl'j1~'\J'U l'VIfliJ'j~ fJ'If'UUf1~1'UVI1~l1'j'flf.ll'lfVI1~ U~~ l1f)'j'jlJ'flVI1i 'U'Il~VI ... 

i ,Q./ dd. 0 i 0 ~ 0 " 

l1~J1l'W\91'jlJtJl'W1~ u fll'jflll1'Wflt'll\91vt Hl1~1~ l1 'jtJ flll1'W flt'll\91'1l nu 'flfl~'\J1~ . 
Vl1~ 1~f1tiV'WtJ~::fl1flfl1l1'Wflt'IJ\91'YlHl1~1~ 'H~tlt'IJ~ff~1'W (lJ1~~1 64) fll'jff~1'WVi~'W'IJV~fj 
..k ""liJ""' " "' .I .,.,J.,. <>Jf~lJ lfllJ'Uflfl(lt'IJ1fl'jtJ1JmtJ~ t'VIf1tiV't.JIJ'j::fllflfll'j'fl~1'W "1 (lJ1~~1 65) f)'jW'VJlJfll~'lltlti'W\1.11\91 . . " 
~'U mH~ ~'W ~1ll11~l1 (11~ ilf ~ij iJ 1'W 1 ~ fl'4 't\11~J ~t ~'W'Mtl~vt1~ L ~i 'lftrJ 'W 1J1ll11f1tl1JU 'W 1'V11~ l1(11~ 
1flllij'IJ'W1flf1~VJ~~1JtlJ~~ t~V i 'lftrJ'WVI1~t~1 ttJ~~~'W~H i 'W oMV~'Yl1~~-hrl'ilfij~::tl::'l'h~n'W 
ilitl'vun-hlf,!vmlJ\91~ u~:: ilfovtrluvt1~l1n1~~1tl"l (m\91~1 66) ilfH'l~f'Uvuw1~~11 1 lfijmin 

"' . " 
i ,Q d"lli" ..,.., .., ::,,.,., I 

t'IJ~ U ntt fffl~ l1 tl1 'Wt'IJ ~VI H'VI t 1'W 11"' U (I:: 'j:: 1~ 'j f1ll1l1~ nt'IJ ~ 'W 'W l'lt~ tllJ 'j VtiVtltfflJV "1 
"' 

(111\91'j1 67) "1~"1 
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.9 1 .. '1 ~ "' 'I ~ ~ 0 .. 

1'VIVth·::: tl'ifhlthlfl1HY1Hl1'Hl'tltl1tiVIHl1""1\l tl1fjVlhl1tlfl1l'Vl1'll1""1'1<1 lJ 

o ~ , o A 91 Cit d .c\ .t!t Ql Q Ql cr' .ei ..e.G) r .d r Ql G) ~ 
Vlhll 'iH'tll tJ ff111 'iH'U V 'l11hlthiVI ~hilt l"V ff 'll111lJVI l"'VI tiCJ1\llJ t 'lfVIV ~Vlfftl'tl V 'l'l.J flfl"" t~11J hi fl11 

.;., ,~ I do =:It .9 :: i I ""' .. .~ .dl ""' .. 1 ~0 
'.lf1fl111 ~1'YI1VI 'illtlJ hii'VIVfl17 hlhl hi 7:::l111'111""1'V11:::mVI11tl'tlhl t:H'VIl" :::mVI11tl11 n ~tl fjV1hl1tlfl11 

~ ~ =:It "' ~ ~ ~ "' ~ .J..,. "' "' "' "' d' I ~ 
'YI1\ll1 ""1'111V'lll 'il'li1Jhll1hl \lu V 1111 'il1't!V \1111 V fjfll V'UfllV'lVI flhll1 1 VV ff 'll111lJVI 1'VI tiVI 111.J ""1\ll1hl1 

. " . 
i~ .J v tlfl'"hU'U lf 1ihl nv hlihll1lJ m::: vh fl1 nr hi lJ 1 i~ Vl'il ~ fl ~ Vtl'U I« 1'tl V 'I l1l V ~m V'U fl 1 V'lfi ~hi 

a Q.l .q Ql ~" Jl GtfJIY a 'JI .d.c::t. a Ql -=- Ql d'~ 
l1 l"VV ff 'I l111lJVI l"'VI tl I fl 1 l1 tJ 1::: fllff t 111 'il1't!V'll1 1 V fjfl 1 V'Ufll" V'IVI flhll1 1 V V ff 'll111lJ VI 1 'VI tlhlhl VI 1 11.J 

I ~,ljl I Q Q.l G)91o ~ Ql 4 ~ ,, .d.Ji d.c\ 4 
""1\ll1hl1 lJhiVtlfl11ff1lJff'U1hlflU1.h:::mff tl1'V1111Jhll1hl'lffVIJ~ 1 W Vl9fH1flhll11V 

J/ J/ I I I 

v"ii''ll111lJVIi''VIrJUhl~'lvd u""::: w Vi.Yhnnl'tl11l1lm51mv tm:::Vivi1fl17V'lrlmtJnmv'ld1hi~V'lUhl 
<u 

..:6 I Jl J/ Jl J/ I Jl 

9f'lVi~hll1lVV"ii''ll111lJVIi''VIvUhl~'lvd ll'IU 1 lfu «'lflll1hlflihl 11""1 u"":::m1Vi 'il:::m:::vi 1Uhl i ~~~1t1<1 

(mm168) . " 
1 hi fl 1 W Vi fll 1 tJ ij U~ 1!1lJ lJ 11111 U 0 V 1 'lf I fl fl fl11lJ Iff tll11 till 0 I« 1 'tJ V 'I 'ttl V 

~m V'Ufl'i v '~~ ~hll1lV v -d' 'll111lJVI i' 'VIVl1lV ~VI 1 'I UVIn ghl 1 lf u 11.J VI uty qj~'tl V'lflt)l1lJ1tl'.hll 1 t1 

fll'i !1hl flhl v-d' 'll111lJVI i''VIVi hi d1h1 ~~~ tl1tl'U flll tl1l1hl ~fl111V1JII VI'I.JlJl 1 oNu 'lfi1J 1 ~t1Vhl1 ~lJ • 
~ .ct 0 ?I .d 'j) , " .c:k Q.l ~ Ql cr' ~ " .a 

lJ11111 68/1 llJVlJfl11lJ 'illllJ '1..1 'VI'il:::11V'l ~lJ19f'lVff 'll111lJVI1'VWI'VIVff11\l 111 V 

'tJ til tiVIl'l l1"" 1\l 
~ ._, ~ 'I .9 1 i ~ =:It I .9 i ~ 0 "' "' I 

tlllJ ~11fl""'l rl..lll"U'lfll'i Vhl 1·11J'\..1Uti1'1Uhl l1mlhlhlfl11!1hlflhl11llJflt)l1lJltl11 

'J} .a Q.l .c::t. Ql fl 
~1tlfl11 !1'1.J fl'I.J V ff 'll111lJ'VIl'VW 

, hi mw ~ij fll'j 1 Uhl u -d' 'll111lJ'VI i''VIV~, llm1" tl:iJi l}ij fll'i !1hl flhl111lJ flt)l1lJ1tl':h 

ll'1t1fl1111hlflhl v-d' 'll111lJVIl'VIrJ i lfil!i'tJtlfH~hlfl1'617lJIUtllJ f11mm u ff11lJiJ 11lJ.vf'1f!1 i oN~1t1i~ "1 

1 'li1..1t~t11 ntJ m w ~ i llm1 ~t1m1 n'W flhl1!1lJ fltJ~mtl·:hll'1tlfl17 n'W fl'W v -d' 'll111lJVI i'Vl v <1 "".., 

Y11:::11'lfutyqj'~m1'tlhl d 'l'VI1'ltJn Yl.ff.2522 illn1l1hl~l:1' mJ w::: 1 t~~1 oNi hi m'i'1lhl d 'lff'111 

l1lV~'l'1JV'l!WfU;jhl 9f:1fll4tU::: il!un 'itlfll:::'U:::'Ul'iVIfl 1tl'U'i1'VIfl~ 'itl'Ul"l"'VIfl't!V'lmm 'itl'U'il"'VIfl 
q q cu q q 

QJ Q.l ~ I ~ I .J I Ql 

111t:JV'W11'i1tl 7t:l'U11'VJfH~'VIl:::fl'il 'it1'VI1'l 'it1fl'l'V11'l 'it:lfl'l'VI1'11.J11'VJfl1ffiPJt111 u""::: ltlmfl~'l 
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. 
.cl J} Ql G.l.c::t. I 

.fll'rt 't1 2.2 'i f:llJ 'i ':i't'J fl ~ ~ 1lJ 'Vl 'i:: 'H'lf'U \1J ty ~ fi1 'i 'IJ 'I.J ff .:J 'VIl.:J 1J fl 

. 
.cl Ql Q.IQ I 

m'rtn 2.3 1 f:llJ'i'i'VJ fl'IJ tJ.:J m ?11~1ll'Vl 'i:: 'i 1'lf1J \1.! \\!~ m1 'IJ'I.J ff .:J'V11-:J1J n 
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. . 

. 
.ell ' QI<V~ ' 

ill'Vt'YI 2. 6 ':i f.1 'Vf'N 191111 'Yfi:: ':i 1 "11'1J tlJ tlJ 191 f11 ':i 'U 'W ff 'I'YI1'11J f1 

. 
ct, Q.IIV~ I 

.fll'Y'f'YI 2.9 ':if.1('11fl'il'I'Vl':i::':i1"11'1JWW191f11':i'U'Wff 'I'Y11'11J f1 
" "" 

28 
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J, .,~, ~ I Ql t/ Ji!1 .c::. Ql Ql Ql Ql 

~'W.:J'H.l'VI 'lf L'Wt111'1J'Wff.:Jff\911'11'I~ff.:J'IJ~.:J ~fl11W::5 ~fll!W:: 6 ~fll!W:: 7 U~::~flllW:: 8 

J, ~ .... "" '11 I .A '11 I A '11 .... I 

9f.:JlU'W'Hl1J11l'JflL~'Vt 1:: fl\l \l::lJfi111J fl11.:1 fi111J ~ .:1 fl11lJtJ11 ff'J'WtJ'W '11'W 1U"::ff1'WtJ'W 'YI1tJlfl'W fl11 

d 0 ,. 'Jid, 'JI Q 0 ~ 01 'J 'JI .... I 'JI , 'J/01 d 
'Yin1'11'W~ 1n ~ '111fi1Jfl11lJ\l1lu'W\9111J"mau::'llti.:Jtn1 L'lf'I1'Wmvt1::n\lu\91\9ltl'l ~11Jfi111J1'11'W'lf~1J 

\l1fl fl'jlJ f)1'j'IJ'I.J ri 'I'YI1'11J f) 

n~ m::'VI 1 1-:JmJ'u~ 9 (vt ff.2524) ~~fl\9111Jf111lf 1 u vt1::1 1'lfUt1JtY~fl11'1l'W ri 'I'V11'11J n 

" 0 QQ. 91 Ql t::l 

vt.ff.2522 tn'I1'W~'Il'W1~1J\91HI1J11l'Jflfi111Jfl11'1 fi111J~'I u~::fi111Jt.l11~'1"l~ ~'I'W 

. . 
Ql Ql Q d. QQ I d. 

1fi1J11'VIfl1\9Jfi~'W\9111tJ 1t~un'Yim~vt1::fl\l u":: 1fl"1fl\l'l mvt'YI 2.11lfmt~'W1'1 u~::m'W'YI 2.12 q q q ~ 

........ J,l J,_, .... 
lJ\911\1 fl'I'W1'1 u"::1t1 fl'lvt1'11ff~tJ11 

<!I o' 'JI I 'JI 
'11 ':i~f!l''\.J tJfl" 1'1l'W "1" ~t]'YiltJ 

I a j}~ ,IQ I j} 'j) II Q.lc(~~ ~j} 
3) ff1'\.JtJ'\.J'I1'\.J1\9l~'ltJ11 lJlfl'\.J Y2 'IJ~'I'lf'J'I"~ l1'\.JU\9lff1'\.J1J':i1'Yiflff\911'111~ff'l'lltl'llU'\.J\91 . .. 

,dl .dt=~ ;f 4 Q ~ -~ c( I Q.l tl 4 _d. .d 'j) I S/d 
'YI'U u "::1 t~'Yilf'YI1'1'1l'\.J "'~'111 tl\91~\9l'ltiiJ mw '11'\.J mtJff1'11'11 ':itlff 'l'll~'I'YI 'YI1tJff1'\.Ju 1 ':i'YI n 1 '111J m11J tJ11 • • 

" 4) nnihhm!m11J'hitf1'\.J 8 \91''\.J u~1litn'\.J 18 

" t'Jf'\.J~tlJI'I':i mt1hlmt!m1ll1litn'\.J 18191''\.J m::u::Yiuff'11~1litn'\.J so t'1f'\.J~t1JI'I':i .. 

. 
~ QQ 0 Ql Q tl I 

.fllVt'YI 2.10 1JI'I':itl1J':i':i'Ylfl (ff1'\.Jfl1ff1fl':i':i1JtJ1'\.JtJ'\.JI'I fl':i1Jtn'I'IJ'Wff'I'VI1'11Jfl, 2552) 
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{4)-i1m~ 

(1) 

<l.3011Hn" 

•91 ocv t.d..cl " 
2) 'lf1'1cHl 3. 70 llJ\91'HYl'M'JtJ'Hl'Vi1'1'YllJffllJI'VHl1cHl . . 

I <!I , I <!IV, "JI"" IV 
3) ff1'1.H.I'Ul1'\.JlUCl:::ff1'Ur.J'U'Yilr.J\91V~t.l111lJ!fl'U Y2 '\JV~'lf1~ClV 

>I 

4) mwihwwm11li1itn'U 8 ~'U uiPiil.itn'U 18 ~'U m:::tJ:::VitJn-~i~ 
"' 

J .C:..c::t. I o Ql Q ,/ I 

fll't'ffl 2.11 lJ\91'jfl'Vi1'1 (ffl'Ufl1fl'1fl'j'jlJf.J1'Ur.J'U\91 fl'jlJfll'j'\J'Uff~'Yll~tJfl, 2552) 

·~ 

('131-2S511J5n) 

1) ri1uth:::nvm11tl''l~utnu'\JvtJr.J1~~Tuuvm'VIml1'1v ilitnu 15 tllJfu~t'lJ\911 
rV dl I I o' "''dj o' ,, 

2) 'lf1~Cl ti'MlJlr.JM 1::: r.J:::l11'11 :::l11l'II:J''U tlflCll~ffCl fl'Vi'Nfl ~I:J''Uf.lflell'II'Vl ell Cl ti'Ylltl 

"' o' , I , 

'11 1 t1 fl''U rJ flCll ~I 'Vi ell Cl tl fl 'Yll rJ .. "' 

3) ri1u~um!1uCl:::rl1u~ul1'1vl9i't~'lr.Jl1 ~hhnu Y2 '\Jt~~'li1'1~tJ 
" 4) mwthm!m1'lJil.itn'U 8 ~'U u\Piil.itn'U 18 ~'U m:::tJ:::VitJn-~1~ 

"' 

o Q.l .Q r/ I 

( ffl'U fl1fl'1fl'j'j'lJ r.Jl'Ur.J'U\91 fl'jlJfll'j'\J'U ff ~'Vll~tJ fl, 2552) 
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' 0 Q.,f e.! ~ " tJ 1~ fllffflnJ flll'IJ 'U '1.'1' ~'V11'l1J fl 'Vf. ff.2522 fl1'11'U ~'i ff1l1'lntt.I1U~~'i~t.I~'V11t.IU ~'IJ a~l \111 l l 'VJ fl . 
1 ... .. 

U(l~';i\1 ~t.l'i.'l'l'i~~fll'Vf'Vl 2.13 

~ . ~ 

1) ffflj1'lt~t.I1~1'U'Uf.ltl (R) 1~-Yi~Vi'10'l~1'U'Uf.ltl1~t~t.l1 ~'el'l 111:JJ1tlfl11 12.50 t1J~'i 
~ . ~ 

Q.ld. d ", QIQQIQ.I'j}, d "111•31 ' 2) 'iff1J1~n\t.I1~1'U 'U (r) 1~'V1~1\1~~1'U U'Nn\t.l1 ~f.l'l &1J'U'elt.lfl11 5.30 t1J\Pl'i 

3) 'i~t~~'t1'1t~i1~ (U) tl1'Hl1J':im-t~miffclhn1~t~'i.'l'1':i~ijfl111ltl111l1fln11 12 t1l~':i 

' ~ 

mvtn 2.13 i' ffij 1-:Jt~ tJ1U~ ~':i~ t.~~.n' 1vi1 ~ 1'111l'Vl ':i ~':i1'l111' ty\l]~m':i 'll'U ri 'l'V11~1J n 
0 Q,l Cit. ~ ' 

( 'i.'l'l'U m111 m ':ilJ tJl'UtJ'U ~ m 11 fll':i 'll'U '1.'1' .:J'Vll~'IJ n) 

., 
2.8 1lntitm.J11fJfl 

~ ' 
thm! fl'IJ nVJ flf.l '4 tyll'l 1 ~ij \1 m.Ji''IJ ttJ~ tJ'U 'l lVm 111~ 'i.Y1l ti'Ui11Pllu lfll'i'IJ'U ri 'l u ~ ~ fll':i 'l ~ 

~ ' 
'i\IUnVJfl 'lu-eJ~I'ltlQ'111l1mh'l1u~Viti~thm!n'UnYJfl1~ 16 \Vi'u u~1tfi11trlu 18 \Vi'u u~~'luil 

' ~ 
'Vl. 11. 2518 t'W1ltrl u 21 \Vi'u ~-eJ \11m!ui1,., ,-,,J'u f;ym~ 1~-eJf.lnunmnl~ m~ Hmu:ru 'llV1 n'Un'YI n 

q .. q 

I jl j/ I 

1 o ~-eJ 'i.Y11lnnun'Yin-ffufl'1tfi1l~'U'i11J\htn!mn 26\Vi'u ,-,uil~iuli 28 iu11t11J 2548 1~\h~mff 
q 

Jl I I I I 

'L1mumn'IJ'i':i'Yifl'll111 (mwVi 2.14) ua~ijtJ'i~fllf1tW1lt~1l tij-eJ 26 iJou1t~'U 2552 (m'VlYi 2.15) 
q q 
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.. 
I 

'M'm'II'Wfl.n:Jm\LLLC M"HMI'WLLNu'i'ULLC 

Wl'Ll1'Ll mma'WEJnT.:«ll M"HMII'Nlmt 

imtnl:li1UM1MU:: lMa1 

" t%1Milnt'11111'111'11 lfMln'lll'lh 
'bAh ~ 'bM!i lfnMmudlv. 

LLa::trn 

. . 
(h) (lu) (lu) (h) 

21fll1 

Pill H 
4fe 6.8 8.5 7 9.5 
UH41fu 

-- 21fll1 

H 4fe 9.1 12 11 15 
UH61fu 

Li&ij 
3 LWII'l 

H 6fa 12.2 15.3 13 18 
UH&fu 

311'1111 

rJijj H 6fe 16.4 21 20 25 
UH10Lfl& 

4 LWII'l -- JH: 818 16.4 25.2 20 30 
UH12Lfl& 

'Hifmoi'W 

~~ I 
211'1111 

16.4 20 =B 4fe - -.... UH81fll 

1llfmoi'W 

~~ I ==m 21fll1 19.5 - 25.5 -4fe ....., 
UH12Lfl& 

'11I1'I'W 

~ H 211'1111 
6.8 13.6 14 4fe 

UH 12 Lfl& 7 

'11I1'I'W 

~ H 
211'1111 
41• 9.1 18.2 11 22 
UH8Lfl& 

'11I1'I'W 

1--£ 2lftl1 - - 18 28 6111 
UH 12Lfu 

... ... 
WAtJHIAl.J'J 

' " 
.fll'ffn 2.14 'lhVI1!fl'IHl~"fl'hlW~'Hl~l~~ 9111J'll~~fllff~~l'U'Jtlfll~'VIl~'I-H'l1~ 28 t'U'JlfllJ 2548 

(mll'VIl~'I-H'l1~, 2548) 
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lt1111'1ln,n ( ~" ) 
ihiu fnam::En"W1111~ 

~'bli:H«u1f . ~, .. 1 'bnHt'iu'f .~, .. Vehice type 
, __ , ....... _ ,_21154 1-2111111 

li!4#A4J m=m 10~1'h~ . 5();5 50.5 - -
1 6 LWII1 - - 22 ill KING PIN 7.00 TO > 1.00 M 20 25.!5 

-Oimriw 1 L.mTiflll2553 

-- '1n~'III"N 

2 :E=H=m 6 LWII1 50.5 50.5 - 49 

22 fll (llwlhi) - -KINGPIN 7.00TO<I.OOM 20 25.5 

llfm:lOimriU\11 a.~nTLfiN 2553 

nOll HHH 
1n~'III"N 

3 6 LWII1 50.5 50.5 - 47 

-~·~· --~~'¥·~· - 22 ill (olwlhl) 

KINGPIN 8.00T0<7.00M 20 

'Ullln::LOimriuu 1 L.mTiflll 2553 

1n~'III"N 

4 HHB 6 LWII1 50.5 50.5 - 45 

~· ""\::1'\;1"\::1' 22 fll (olwlhl) -KING PIN 4.51HO < 8.00 M 20 

~ 
1n~'III"N I 

5 H=H=m 7LWII1 55.5 I 50.5 - -
24 ill -KINGPIN 7.00TO>I.OOM 20 

a l=Hl==£ 
1n~Yi"N 

6 f-

·>~'M ""i 

6 LWII1 53 53 50.5 -
~~· - t - 22 lf11 I""""'J ,.._25152 

20 10 18 

1n~'III"N 
7 C4'JLi ~-·~ H=H I=H 

7 L\'1111 

24 f'B - 53 50.5 -
I • > 9. 75 M I - t ... 1111111JW'25!!2; 

20 10 18 

~e o'H=HH 1n~'III"N 

8 6 L\'1111 52 52 50.5 -
I > 4.30 M I - + + 20 f'B 

20 11 11 I 

I 
U1LitonM~flll1nt.JLLU1nWN ( FULL TRAILER ) - -

J 53 50.5 -
9 I unr.it.•mb:•nl'lilll"*l1rn\l~n.-..~ I'""'IIW'""">: • rrn&,.,.U::io1hi.LLII11Nfn• Lfl'hmll 

• D1 .. ,.,.U..-Mamwlllrutai.::LiJum'I1Hfn• Lt11&ml 

• D1U..,.U::fhlul.> .... m1"M«m\t111111JLfiD1 f.olti~U 

'lolln'ILWnt1nllu 1« 1tllA1hlm1u•'l1!ru"',.,_...,. 

w.t1UL\-191 - U1'U.WIMU....,ilfl~"l111fll'!Uii1::4b'III"N\-I'I&~YI"N tol~1\l\!nlii-IL?Iin ni!SJLW111 M'l1l\l1Mi£n1"UJ UJLfiUU1l:n1fl 

lj'1hU1Un1'm"H\'III"N, 

.fll'¥1~ 2.15 JmtTn'llfl.:Jr:1nf!w~·nl~l.:J"'J \Oilll1h~ml'l'~rll'U1tlf111'V11~'11m.:J"l 26 iJtJ'UltJ'U 2552 

(mll'Vll.:Jmn~, 2552) 

I 

I 
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. " 
el'W ·nl1~ t'Yiffff'YI 1! em.i1m ij f1fJ'Yillltlfi11JfJ 11f.J\91 'ffl'YI m 1111 t11J11 VJf1l'l~nn ~ vl'i 1<J u" ~ 

Jl'Yi'l.!mt11J':i':il'Jf1t~h...!rlli1J J~111:lf!UI:l~f!1Jll:lf11:ll~ .fll'V'I~ 2.16 U'ff~HlUU1J1Jfl11~Vl'i1<J 
d ,9}d I 'j} I .d 
'YIV'Utul\91 'YI1<J1J'U 1fiH'Ulti'Yil<J'YII:l1<J U'i~nvmntl1tl1J'i1'Yif1'V'I1<J1UU1J1J'YI 1 Tractor-Semitrailer 

q fJ q cu 

(SU3) 1UU1J1J~ 2 Truck-Tria1er Combination nht1J1J~ 3 Truck-Semi Tria1er Combination(3-S2) 
~ ~ 

.d ~ Q.l .d. I I I t ~ 
Ul:l~1UU1J1J'YI4 STAA Double (2-Sl-T2) ttfn111f1'Ut1tlf111 ';it1\91V'V'I1~U1J1J~Nt~11 (Conventional , 

~ 

Combination Vehicle 'YI~V CCVs) ti'UW1191i,ri.nh lflH~lti'YIN'YII:l1~Ul1<J'll'l~fll:ltl1Jfll:llJ1~ti~'Yil<J 
• u • 

ni1 200,000 111~ tt1u1~t'Yiff 'UW~~ nJtt1J1J~ 5 i.1<J1Utt1J1J~ 9 ~~1l~vvi'WU1~tfl'Y11t11J11'Yif1'1'h~ 
~ cu cu q 

\9lti'Utl11 (Longer Combination Vehicles (LCVs) \)f1~1fl~ff'Yilli,ri<Jm'V'Il~tff'UY11<J~i'*v~t~11 

i'W111:li'!!'U\9ltVivm'Ul .fllfll9ld''W\9lf1UI:l~1J'U'Vl1~~1'U Turnpikes (fl'l~fl~: AASTHO 2001 Green 

Book Design vehicle) 



Single Unit Trucks 

Jtl]U3 I w ~I 
Truck. Trailer Combinjations 

~ II 3-2(F) J 
®l\iif (j) (j) 

~ u;3-4(F) J 
®\if g -

Truck • Semitrailer Combinjatlons 

STAA Double-Trailer Combination 

~ "STAA" ll; 2-81-2 I 
• v. v 

Longer Combination Vehicles ( LCVs ) 

Double-Trailer Combination 

~~3-82-4 LJ 

Triple-Trailer Combination 

II 2-51-2-2 II I 

ROCKY MOUNTAIN DOUBLE 

TURNPIKE DOUBLE 

TRIPLES 

ill'W~ 2.16 ~UU1J1J'tlfl~'Hl1J':i':il'Jfl'lh~tfl'Vl~l~'l h.tff'Vi.r~ml.l1m 
(AASTHO 2001 Green Book Design vehicle) 

35 



·~ 

fV ..... ,! ! 
'IfllJillV1~1"l~ 

(llJ~'I) 

II'U11lf'W 

.. ~ .. 
ij'IJVfllll-3'IfllJ 
• 

I~V1(1lJ~'I) 

Q,l a. J ~ 1 
'IfllJ!nV1'IlJ 'IJ 

~H'{fl (llJ~'I) 

Q,l d. ,: ! 
'IfllJIM1~l"l~ 

(llJ~'I) 

.. ~ .. 
ij'IJVfllll-3'IfllJ 
• 

1~hn (llJ¥~1) 

i'fliMlv11JJ lu 

~l"l~ (llJ~'I) 

36 

.. .. I 

'W'UfU.IlfUil'U'Vt111'U::'If'UAfiH, 

p su BU5-1l BU5-14 CITY-BUS 5-BUSII 5-BUS!l A-BUS WB-11 WB-15 

7.3 12.8 13.7 13.7 12.8 11.9 12.0 12.1 12.2 13.7 

6.4 11.6 12.4 12.4 11.5 10.6 10.8 10.8 11.0 12.5 

4.4 8.6 8.4 7.8 7.5 7.3 7.7 6.5 5.9 5.2 

WB-19* WJJ.20** WB-lOD WB--30T WB-33D* MH Prr PIB MHIB TRIW 

WB-20 

7.3 12.8 13.7 13.7 12.8 11.9 12.0 12.1 12.2 13.7 

6.4 11.6 12.4 12.4 11.5 10.6 10.8 10.8 11.0 12.5 

4.4 8.6 8.4 7.8 7.5 7.3 7.7 6.5 5.9 5.2 

111Jltll11l1J : Numbers in table have been rounded to the nearest tenth of a meter. (AASTHO Green 

Book Design vehicle, 20 11) 

* = Design vehicle with 14.63 m trailer as adopted in 1982 Surface Transportation 

Assistance Act (ST AA). 

** = Design vehicle with 16.16 m trailer as grandfathered in with 1982 Surface 

Transportation Assistance Act (ST AA). 
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ilii (1Jif11) 

ll'Ullll1l '11llf1 Overhang 
Typical 

icvinvaj 
Wll11lZ Kingpin of 

ni'1~ 
WB WB Center of 

'1~ 1111 Front Rear WB, WB, s T 

' . Rear Axle 

1mi'~tbu 
p 1.3 2.1 5.8 0.9 1.5 3.4 

ljflfltl 

HltJ1HJn su 3.4-4.1 2.4 9.2 1.2 1.& 6.1 

'Uil~UJ&fl1 

Inter-city BUS-12 3.7 2.6 12.2 1.8 1.9" 7.3 1.1 

Bus{Motor 

Coaches) 
BUS-14 3.7 2.6 13.7 1.8 2.6" 8.1 1.2 

City Transit CITY· 
3.2 2.6 12.2 2.1 2.4 7.6 

Bus BUS 

Conveotiooa 

I School Bus S·BUS 11 3.2 2.4 10.9 0.8 3.7 6.5 

{65 pass.) 

Large 

School Bus S-BUS 12 3.2 2.4 172 2.1 4.0 6.1 -

{86 pass.) 

Articulated 8 
A-BUS 2.6 18.3 2.6 3.1 6.7 5.9 1.9" 4.o· 

Bus 

11ltl117Jn'lilflil~li'N 

Intermediate 
WB-12 4.1 2.4 13.9 0.9 0.8' 3.8 8.4 8.4 

Semitrailer 

Intermediate 
WB-15 4.1 2.6 16.8 0.9 0.6" 4.5 10.8 11.4 

Semitnriler 

Interstate 
WB-19• 4.1 2.6 20.9 1.2 0.8' 6.6 12.3 13.0 

Semitrailer 

Interstate 1.4- 13.2· 
WB-20,. 4.1 2.6 22.4 1.2 6.6 13.9-14.5 

Semitrailer 0.8' 13.8 

Double-

Bottom-
WB-200 4.1 2.6 22.4 0.7 0.9 3.4 7.0 0.9b 2.lb 7.0 7.0 

Semitrailer/ 

Tmiler 



·-
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. 
fi11Htl 2 .2 ij~'UfNf.I1Atn'U'Yi1'H'U:;'lfU~~1\I~ ~1lJ1J1~1J1'U AASHTO (~V) 

(AASTHO Green Book Design vehicle, 20 11) 

ilii (111911) 

lllftll111 l'lfDDII '1\llft Overhang 
Typical 

l'llli\IZ al Kingpin or 

n-l'u 
Center of 

.~ 011 Front Rear WB, WB, s T WB, WB, 
ReorAxle 

10U11fltl'Wu~rinh<~ 
Triple-

WB-
Semitrailer/ 4.1 2.6 32.0 0.7 0.9 3.4 6.9 0.9' 2.1' 7.0 7 7.0 

JOT 
Trailers 

Turnpike 

Double- WB-
4.1 2.6 34.8 0.7 0.8" 4.4 12.2 0.9

11 2.1d 13.6 13.0 
Semitrailer/ 33D• 

Trailer 

Motor Home MH 3.7 2.4 92 1.2 1.8 6.1 

Car and 

Camper PIT 3.1 2.4 14.8 0.9 3.1 3.4 1.5 5.8 

Trailer 

Car and Boat 
PIB 2.4 12.8 0.9 2.4 3.4 1.5 4.6 

Trailer 

Motor Home 

and Boat MHIB 3.7 2.4 16.2 1.2 2.4 6.1 1.8 4.6 

Trailer 

Farm Tractor TR 3.1 2.4-3.1 o.s• 3.1 2.7 0.9 2.0 

't'i'IJU.Il'HPJ : Since vehicles are manufactured in U.S. Customary dimensions and to provide only 

one physical size for each design vehicle, the values shown in the design vehicle drawings have 

been soft converted from numbers listed in feet, and then the numbers in this table have been 

rounded to the nearest tenth of a meter. 

* = Design vehicle with 14.63 m trailer as adopted in 1982 Surface Transportation 

Assistance Act (STAA). 

** =Design vehicle with 16.16 m trailer as grandfathered in with 1982 Surface 

Transportation Assistance Act (STAA). 

a = Combined dimension is 5.91 m and articulating section is 1.22 m wide. 

b = Combined dimension is typically 3.05 m. 

c = Combined dimension is typically 3.05 m. 

d = Combined dimension is typically 3.81 m. 



/ 

I 

.::t 
'U'YI'YI 3 

;: 1 & 4 ~ .d. d. Q.l QJ.::=:t. " QJ QJ.c:t. 

U'Vl 'U fl1H1tl ~ 1:1'\ll'l'J tl'Vl \1 'fl'Vl~ tU ti'U l'lllJ 'W'J ~'J 1'lfU ty ty \91 'J tl ti'U \91 U 'tl ~'Vi 'J ~ 'J1'lfU tyty\91 

f11'J'll'Wri~'Vl1~Ufl LYG~fll'J'll'Wri~~i'flt11:1'1'J iru~1 flU\11"1\l'J mt~eJ,j~ml'l i'flvij11'lmh~LY~~~ 
qJ q q q 

\l~ULY'fl~'t!mhf1ty'lleJ~'Jt1UnVJ mh~t.t1'Vl~1~"1 ;Jml''flri'Ju fll'l'J1fll'Jt~:JJ u 'W'J h!:JJm'J ttJ~vumJ'tl~ 
iJ'J~tfl'Vl'JtlU'J'J'Vlfl eJ1.JLY~flU'tl~1.J1:JJ1Wfll'J'lJ'Wri~ flUL~'U'VlH U'tl~eJU~l'l11'l~t~tl1l~el~ 

q q q q 

nu 'J t1 U 'J 'J 'Vl fl t ~ eJ tl1 '11 'U 'fl tJ 'J ~ t ~ 'U i 'U flU 1 H UP-I 'U eJ eJ flU U U '11 ~ eJ ,)' 'fl fl1 'J t ~ tl 1 U fi'J tl U 'J 'J 'Vl fl • • 
i'flvm 'W 1~ \l'fl \1 eJ'fl'J t~un'Vl n~1m11 11~e1~~ m tiU'J'J'VlflU'W 'Vl nrm 1~ . . . 

' ' " 
(l'll:JJI'IU 1~Vi 3.1) U LY'fl ~ 11 ~ 1'U 'J'UH 'tl~ ~ eJ tl'tl ~'lltl ~ 'J tl U 'J 'J 'VJ flri'J'W 'l.Jflfl mVl:JJ~'UH~ lllUl.J 'U eJ 'U 

0 3} Cif 3/..:::=i Q.l c~C:., I ~ I QJ ~ 'j) I 

i 'fl tl \11 'U J 'U t t" ~ 'j eJ tl" ~ t fl" t fl tl ~flu 'j tl tl 'U \91 'U ~ 1:1' J 'U iJ fl fl" 'Vl ~ 1:1' eJ ~ tJ 'j ~ tfl 'Vl t t \91 'j J lJ fl 'U! t" J 'U tJ tl fl J 1 • 
"' "' 'Hl 'il fl 'HJ1 'U tl 'U \91 

~1'U 'J'U H fl ~'J tl \l'fl'Vl ~~ij ti'Uflltltl'i'TI 'J~'J1'lf,j'UJru~ f11'J 'lJ'U -ff ~'Vll~U m ~'11'J1~ iJ 'Vi. fl'.2545 u u 
I I I S/ 

~~ 2553 (1'11lJI'IU1~Vj 3.2) ljfl'l'l'J1fll'HVl:JJVi~'WH1'Ulll!t1J'UeJ'U U~l'ht11'~1'U'J'U'lJel.:J'Jtlvl~1:1'1lJ 
I I )I )I 

111"~ !fl'Vl Vi \l'fl'Vl~tii vuij tt u 1 h!m~:JJ~'W 1 u ~1u 'J'W ii 'J t~u n'Vl nij ~'fl ri1u m n n1u t1 i'flt11:1'1'J • 
n-J1~eltl 85 U'tl~ri1'Wt'l1\1j!iJ'U'Jt1UnVJflri1'W'l.Jflfl'tl 'lJW~~'Jtl i'fltiLYUri'J'Wt'l1\1j!iJ'U'Jtl i'fltli:YU 

1.J'J~~1'Vl1~ 

I r/ ... 1 QJ QJQ. t/ 3) IG) .c=:t. I 

TIU 111" tl ti'U l'l'Vl flu 'J ~!fl'Vll'l1:JJ'W 'J ~'J 1'lfiJ UIUI\91 'J tl ti'U \91 'J 'JlJU 'tl'Jel tl t 'UfllJ fl1fllJ 1fl fl 1 1fl'J ~l'Vl'Yi '1 
q u u '\1 cu q 

(~eltl'tl~ 77.14) i'fltlri1'Wt'l1\1j!iJ'U'Jt1UnVJflri1'U'l.Jflfl'tl 'lJW~~'Jtlti'U~tT~ri1'W'l.Jflfl'tl llltfl'U 7 fi'U 

U'tl~lfl'U 7 fi'U i'WflHt'Vl'W'1ijlJ1flfl11fllJfllfll~fl1!eJtl 'Jt11ifl'Jti1'Uti'U~ij~1'U'J'UlJ1fl~LY'fl . ., . 
i'flvri1uimu (n11~eJv'tl~ 53.23) eJ~iufliimfl u ., ., 
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"' "' (fi 'Jl rt~ EHl::: 84.27) mJ'ltwiJ fllfl ll 'l U 1 tl1J n Yl nihHlJ ltu U ~::: a\Pl ri1 'U lJ 1 f1 n-Jl'Hl1h::: ~ li'l H 
~ ~ . 

11Plvri1uimyt1~lu1t~unYJnri1u1Jf1f1~ ri1u1t~11P1vU11ri1ui'HtY (n11rtJv~::: 9.17) ~~u1t~11PlvU11 

1h:t:~1Yll'l 



.. 

V~nHfi 3.1 ~l'U 1'U ':iml~'Yl~riit.J'Wmv l~'V'I':i~':il'lf11ww~nHJ'UI'i' (mlJ m':i'll'UtY ~'Y11~1Jn, 2553) 
"" 

th~lil'YI'Hl 'W.I'I. 2545 'W.I'I.2546 'W.I'I. 2547 'W.I'I. 2548 'W.I'I. 2549 'W.I'I. 2550 'W.I'I. 2551 'W.I'I. 2552 't'U'I. 2553 

)()U·HllU1Jflfl" 

1JJ,f1u 1 flu 2,651 12. 00 I 2,881 noo I 2,630 12.00 I 2,903 noo I 3,313 15.oo I 3,560 16.oo I 3,809 1s.oo I 4,079 19.00 I 4,497 21.00 

)()U -:nr1hi1Jflfl" 

lflhl 7 flU 

' )(li'J'U\lllJ))'V,Jfi 

(N/A) 

608 

(N/A) 

8.68 

3.00 I 518 

-14.80 

-8.71 

2.00 1364 

-29.73 

10.38 

2.00 1369 

1.37 

14.12 

2. 00 1395 

7.05 

7.46 

2.00 I 382 

-3.29 

6.99 

2.00 1379 

-0.79 

7.09 

2.00 I 384 

1.32 

10.25 

2.00 1392 

2.08 

2.00 

ff1U1Jflfl" 3,554 16.oo I 3,631 17.oo I 3,385 16.oo I 3,664 17. 00 I 4,174 19.oo I 4,371 20.00 I 4,552 21.00 I 4,697 22.00 I 4,895 23.00 

(N/A) 2.17 -6.77 8.24 13.92 4.72 4.14 3.19 4.22 

~ " )()1Jfi)I'Jlhlt.lhl\il 16,581 76.oo I 18,210 84.oo I 13,207 61.oo I 14,549 67. oo I 15,650 72.oo I 15,962 73.oo I 16,264 75.oo I 16,549 76.oo I 17,157 79.oo 

.. 
)(ltlhl'l 

(N/A) 

290 

(N/A) 

9.82 

1.00 1309 

6.55 

-27.47 

1.00 1229 

-25.89 

10.16 

1.00 1244 

6.55 

7.57 

1.00 1426 

74.59 

1.99 

2.00 1463 

8.69 

1.89 

2. 00 1507 

9.50 

n:IJ 23,684 25,549 19,815 21,729 23,958 24,738 25,511 

' "' "' 'IUJ1£Hl'ifl : '11'U1f.l : 'V'I'Ufi'U 
q 

Q.l~c/ d31 .c::i~ .e% ~ ~.::1 Q./ 1'=:11 91~ 
\911'V'IlJ 'Vi 'li'Ul 11J 'U ':i Btl-a ~ 'Yl! 'V'IlJ'IJ 'U 'li'HHl ~Hl ~!lJ 'fJ! 'Vl tllJ f11JlJ f) tl'U '11 'U l'U 

• v 

1P11Y1m1 ditN 111 'UreJv-adhYi (J1Jfl1J~l'U 1'U':i1lJ 1 'W1hr'U"l 

1.75 

2.00 I 550 

8.48 

3.67 

3.00 1589 

7.09 

26,259 27,530 

3.00 

~ 
N 
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Vll'lH~ 3.2 ~11-l 'l'W ':it11l~'Vl~!iJf.l'l...!illt.J 11'i''Vl':i~'H'b'oUUJW~nl':i'UlJ'ff .:]'1'11-:]lJfi (n':ilJnl':i'IJU ri .:]'1'11-:]lJfi, 2553) 
u u 

'lh:::&ll'YI'Hl 'VU'I. 2545 'Vl.f'l. 2546 Y'l.f'l. 2547 'Vi.f'l. 2548 'Vi.f'l. 2549 'Vi.f'l. 2550 

I. ~j() 1~1Jffl'i 112 13.59 112 13.83 114 14.13 103 13.45 114 13.43 121 13.73 

('i1ll'I'Jfllh::lfl'i1) (N/A) 0.00 1.79 -9.65 10.68 6.14 

- 1.h::~l'i11~ 80 71.43 80 71.43 75 65.79 72 69.90 79 69.30 82 67.77 

(NIA) 0.00 -6.25 -4.00 9.72 3.80 

- 'h.hh::~l'Yll~ 22 19.64 22 19.64 24 21.05 23 22.33 26 22.81 29 23.97 

(N/A) 0.00 9.09 -4.17 13.04 11.54 

- riTUlJflml 9 8.04 9 8.04 16 14.04 8 7.77 9 7.89 10 8.26 

(N/A) 0.00 77.78 -50.00 12.50 11.11 

2. Hlm'iVJO 690 83.74 678 83.70 675 83.64 646 84.33 719 84.69 748 84.90 

(nJJYJm.h::ln'Yl) (N/A) -1.74 -0.44 -4.30 11.30 4.03 

- 1u1.h ::~ 1'i11~ 90 13.04 107 15.78 110 16.30 109 16.87 125 17.39 136 18.18 

(N/A) 18.89 2.80 -0.91 14.68 8.80 

- ri1U1Jflfl~ 599 86.81 571 84.22 565 83.70 537 83.13 594 82.61 612 81.82 

(N/A) -4.67 -1.05 -4.96 10.61 3.03 

d 
3. Hl'IJlJl~IM 22 2.67 20 2.47 18 2.23 17 2.22 16 1.88 12 1.36 

(NIA) -9.09 -10.00 -5.56 -5.88 -25.00 

'i1)J 824 810 807 766 849 881 
- ---

' ~ ~ 

'IUJltl!'tlPJ : '111-l 'lt.J : 'VlU fl'W 
' ' iJ • , 

1'11Vim~· ·tnn tilu ~·ew!;l~i'itfitJ~u 'tl~fl(;l~(;l.:]t:W'flti'ivlJtiuilnflu 11-w' 1u 

' v 

1'11Vi1J~ tVfJ-J tilu ~flt.J(;l~i'it iii vu tiu~1u 11-l ':i'llJ 1 uih!u"l 

'Vi.f'l. 2551 'Vi.f'l. 2552 

125 13.80 128 13.82 

3.31 2.40 

84 67.20 85 66.41 

2.44 1.19 

31 24.80 32 25.00 

6.90 3.23 

10 8.00 11 8.59 

0.00 10.00 

772 85.21 791 85.42 

3.21 2.46 

148 19.17 156 19.72 

8.82 5.41 

624 80.83 635 80.28 

1.96 1.76 

9 0.99 7 0.76 

-25.00 -22.22 

906 926 

... 

'Vi.f'l. 2553 

132 13.82 

3.13 

88 66.67 

2.53 

33 25.00 

3.13 

11 8.33 

0.00 

817 85.55 

3.29 

169 20.69 

8.33 

648 79.31 i 

2.05 I 

6 0.63 

-14.29 

955 

.;:.. 
VJ 
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Vll1H~ 3.3 ~l'W 1'W 1tl1lfl'Yl~ 11i tJ'W tl'~tl'lJ~11h~L'Yl fl'fllf.J i~'Vl 'j ~'j 1'lf1Jty1\7~1f:HJ'W~ 
' ~ ~ d ~ I 

ti~1'W'Yl 311i'W11fllJ 2553 (mlJfllJ"'Il'Wtr~'Yl1~1Jn, 2553) 

lh:: lfl '111 () 

I. HW'U9i'tT~r/1'U1.jflflllilitii'U 7 fl'U 

2. lt1V'U9i'u~r/1'U1.jflfll1Lii'U 7 fl'U 

3. ltlv'U9i'un'l'jnri1'Ul.Jflflll 

4. lt1V'U9i'iY11J~Vr/1'Ul.jflflll 

5. lt1V'U9i'fu~m::wil~;i'~'Hi>~ 

6. ltlv'U9i'i'u~l~ml'l'jn 

fi'U 1>~vrrn ilitii'U 7 fl'U 

14. ltlUO\tl'U'U 

16. ltlth~ 

l11J 

2,379,457 

195,487 

989,317 

673 

96,255 

3,164 

9,015 

884 

692 

61 

2,502,437 

49,430 

3,193 

4 

1,269 

63,085 

6,294,423 

8.64 

0.71 

3.59 

0.002 

0.35 

0.01 

0.03 

0.003 

0.003 

9.09 

0.18 

0.0 1 

0.005 

0.25 

22.86 

2,117,371 

196,867 

3,905,338 

741 

4 

1,222 

515 

12,295 

964 

95 

13 

14,654,275 

170,325 

6,864 

87,853 

860 

80,017 

21 ,235,619 

7.69 

0.72 

14.19 

0.003 

0.004 

0.002 

0.04 

0.004 

53.23 

0.62 

0.02 

0.32 

0.003 

0.29 

77.14 

4,496,828 

392,354 

4,894,655 

1,4 14 

4 

97,477 

3,679 

21 ,310 

1,848 

787 

74 

17,156,712 

219,755 

10,057 

87,857 

2,129 

143,102 

27 ,530,042 

16.33 

1.43 

17.78 

0.01 

0.35 

0.01 

0.08 

0.01 

0.003 

62.32 

0.80 

0.04 

0.32 

0.01 

0.52 

100.00 

44 



0 
~ ~ ~ ~ I 

(l'l"Jh!'Yl 31 lih!"Jlfl)j 2553 (fl':ilJfll':i'Uhl"l''l'Yll'l'lJf), 2553) 

th ::lil \'l'Hl 

2.2 501n5'1'Jflff1\J'4flflll 

3.ll>ltJ'lO'IJ\JWII~fl 

36,960 

23,954 

9,781 

3,225 

113,248 

53,543 

59,705 

150,208 

3.87 

2.51 

1.02 

0.34 

11.86 

5.61 

6.25 

15.73 

94,775 

63,593 

23,565 

7,617 

703,596 

115,363 

588,233 

6,208 

504,579 

9.93 

6.66 

2.47 

0.80 

73.69 

12.08 

61.61 

0.65 

84.27 

131,735 

87,547 

33,346 

10,842 

816,844 

168,906 

647,938 

6,208 

954,787 

45 

13.80 

9.17 

3.49 

1.14 

85.55 

17.69 

67.86 

0.65 

100.00 



t.h::a.nn'Hl 

-~ " 6. 'HlVU1l~U1ll~U1~'1'JO 

flU 11lrJ'Il'l~il.JinU 7 flU 

" ~ ~ 10. 'HlVU1llJ10WI'lfiU11l1 

~ " 12. ~[l1l01rJ1UrJU11 

14. ~[lUfltlUU 

~ " 17. 1tl1l01V1Ur.IU1lff11i11W~ 

't'Ul.2549 'YU1 .2550 'Y'l.H.2551 't'I.H.2552 

3,560,222 3,809,082 4,078,547 

3,312,941 (7.46) (6.99) (7.07) 

381,630 379,210 383,684 

395,318 (-3.46) (-0.63) (1.18) 

4,3 71,484 4,552,284 4,696,897 

4,173,577 (4.74) (4.14) (3.18) 

1,320 1,299 (-1.59) 1,326 (2.08) 1,381 (4.15) 

20 654 (3170) 13 (-98.01) 11 (-15.38) 

79,570 84,785 90,999 

82,930 (-4.05) (6.55) (7.33) 

5,823 4,847 (-16.75) 5,045 (4.09) 4,834 (-4.18) 

23,325 23,696 (1.59) 21 ,939 (-7.41) 21,615 (-1.48) 

1,814 2,686 (48.07) 1,873 (-30.27) 1,841 (-1.71) 

282 611 (116.67) 778 (27.33) 795 (2.19) 

55 110 (100.00) 100 (-9.09) 85 (-15.00) 

15,650,267 

90,209 

9,802 

80,803 

1,833 

128,135 

23,958,454 

15,961,927 

(1.99) 

98,881 

(9.61) 

9,492 

(-3.16) 

83,324 

(3.12) 

1,479 

(-19.31) 

156,040 

(21.78) 

24,737,952 

(3.25) 

16,264,404 

(1.89) 

134,181 

(35.70) 

9,438 

(-0.57) 

84,534 

(1.45) 

1,724 

(16.67) 

160,858 

(3.09) 

25,511,574 

(3.13) 

16,549,307 

( 1.75) 

171,721 

(27.98) 

9,759 

(3.40) 

87,628 

(3.66) 

1,987 

(15 .26) 

157,144 

(-2.31) 

26,258,235 

(2.93) 

'Y'l.H.2553 

4,496,828 

(10.20) 

392,354 

(2.26) 

4,894,655 

(4.21) 

I ,414 (2.39) 

4 (-63.64) 

97,477 

(7.12) 

3,679 (-23.89) 

21,310 (-1.41) 

I ,848 (0.38) 

787 (-1.01) 

74 (-12.94) 

17,156,712 

(3.67) 

219,755 

(27.97) 

10,057 

(3.05) 

87,857 

(0.26) 

2,129 

(7 .15) 

143,102 

(-8.94) 

27,530,042 

(4.84) 

46 
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Vll'al~~ 3.6 ~l'W1'W 'j(l ~~'Yl~tD fJ'I..H1'~trlJ'* 11h~l'Yl fl'fllfJ il'i''V'I1~1l'lf1J' ty~~ fll1 'IJ'W ri 'I'Yll'IU fl 

'j~·rdl'lu 'V'I.fl' . 2549-2553 

1.h~!il'VI'HI 'V'I.f1.2549 't'l.f1.2550 't'l.f1.2551 't'l.f1.2552 't'l.f1.2553 

I:nmoi~mn'l 114,188 120,742(5.74) 125,397(3.86) 127,553( 1.72) 131,735(3.28) 

1.1 1Cl hwn-n1.b::hvm 78,870 81,894(3.83) 83,782(2.31) 84,714(1.11 ) 87,547(3 .34) 

1.2 1Cl1~1Jn'1'i1111h::hm~ 26,117 29,199(11.80) 31,375(7.45) 32,270(2.85) 33,346(3.33) 

1.3 1Cl1~1Jn'1H'h'U'4flfHl 9,201 9,649(4.87) 10,240(6.12) 1 0,569(3.21) I 0,842(2 .58) 

2. '11ll'lflU'l'l't'Jfl 718,562 747,735(4.06) 771 ,554(3 .19) 791,414(2 .57) 816,844(3.21) 

2.1 'iCltl'i'i'I'Jf1 'h.h.h::~1'11H 124,889 135,996(8.89) 147,770(8 .66) 156,237(5 .73) 168,906(8.11) 

2.2 'i(ltl'i1'1'Jf1ff1'U'4flfHl 593673 611,739(3 .04) 623 .7 84( I. 97) 635,177(1.83) 647,938(2.01) 

3. 'lfli~tlffl'l'll~lVIIiin 16,093 12,018(-25 .32) 8,828(-26.54) 7,375(-16.46) 6,208(-15 .82) 

~1l.J 848,843 880,495(3. 73) 905, 779(2.87) 926,342(2.27) 954,787(3.07) 
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u~mw 'il'Jl'il'Hll'il~ltt'Wn l'llliU~tfl'Yl'\JtJ'l'Yll'l'rHn'l 'H~'fl'Yll'l ~ltt'U nmliU'J~tfl'Yl'\J'fl'l'JG 

11'1GU'J~'ff'lfl'm'J'IJ'Wri'l ~hHJ'ffl'J'11~'flif'Wfll1~tJH'ff~'l!~'U Production Rate ~l'U'J'Ufl'U- 'J~tJ~'Yll'l 
q ~ 

0 !)) ~ 't Q..l ~ iJ ~~ .q 1 " 'ill'U1'Urll~tJ'ffl'j - 'j~ti~'Yll'l '11':i'fl'Ul'I1'Uf)'ff'Ufll- 'j~ti~'Yll'l 'fff:l'flU':ilJlW'il':il'il'J H'ff'fl'lbt'U1 'Ull 
~ 

U~lll w f) l'J ~~'U 'Yl N'U 'U 'Yl N'H" 1'lU 'j~ !fl'Yl ~ N"'] ( l'll'J N~ 3. 7) U~lll w 'j 1li'\J 'fl'l 'j f:l 

i~v'ffl'J 'ff'ln1nt~'U'J'J'Yln i'W'IJW~~u~mw'Jt~'Un'Yln'\J'Wl~ imu ri1'Wimuv'lt~'W'JG'Un'Yln 10 llv 
'U q q u t.l q 

1 ~t~iht~'Un'Yl nvi&'lm nn1n G'U 'J'J'Yl n~'l'Vh'l tt 'ff~'ltt 'W 11 u li'\J'fl'l m'JUi''UtU~ tJ'W 'illmt~'U 'J 'J'Yl n • • • 
9) ~ t ~ & t dt til 3/o ~ g) ll] 9.1 ~ ~ 't QJ 

10 rt'fl tu'U'Jfi'U'J'J'Yln'Vl1'l 11'J'flf1'l'Vl1'l t'Vl'fl !'11'ill'U1'Unl'J'U'J'J'Ylf1'ff'W'flli~U'Jllltu'I1'J'fl'Wl'I1'Wn . . 
..,: .% -1 "'-I"' "' -1 I II) d 

!Vlll '\J 'U 'J () 'U 'j'j 'Yl f)'Yl f) lJ 'J ~ !fl 'Yl ll u 'J lJ1 W f)l 'J t ~'U 'Yll 'l 'ff 'l 'ff ~'U 'U 'Yll 'l '11ft 1 'l 'ffl tlu 'J ~ 'Ji l'U tl tJN I 'J f) \VIlli 
q q cu q 

lJlf) f)llU~ll lW f)l 'j ~~'U 'Yl N'U 'U 'Yl N'Hft 1'1 'ffl tiU 'j ~ 'Ji l'U tJ f)! ~'U 'j (l'lJ 'j HJ f) ~'lvi 1 'l~iJU~ll lW 

nl'J t~'U'Yll'l'U 'U 'Yll'l 11" 1'1 'ffl vu 'J~ 1i l'U ~ 'l n1l'Yll'l 11 "1'1 'ffltJ'J e.J'ltt" ~'ffltl,y'l'I11~'J 1ll n'W u~lllW 
~ . 

m'J t~'W'Yll.:!'IJ'fl'l'JG'U 'J'J'Yl m1 'l'ffltJU 'J~ 1i l'W 'U 'W 'Yll'l11" 1'l'W tft'll il''liJ u1mw u e mi1 etYi ti'U n'UU~ll 1w • 
f)l'j !~'U'Yll'l'U'U'Yll'l'H ft'J'lt'U"l U~lJlW!~'U 'Yll'l'\JtJ..:j'j (llJ 'j 'J'YJ f) 10 l{ tl ltft~ 'j flvi 1'l'U'U 'Yll'l '11" 1'l'Wtft'll 

inllt~v'ln'U v'Wv'Utt'W11 ullm'Jui''Utu~v'U 'l ~'j(l'lJ'j'J'YJn'Vi1'l 
~ . ~ 

'Jlt~rt~t~v~u~mtum'Jt~'W'Yll'lvl'lU'J~!'Yll1 (l'lnNYi 3 .7) iJ Yl.l1.2553 'ff'JUt~~'lu • 
~ 

U~lJ1Wf)l'J!~'U'Yll'lvl'lUn!'Yll1 mwtlh1mfi,Ymvl'UtJ'UI9i' ~l'U1'U 147,467,577,173 fl'W-nhtllm 

ltft~ mill 'J1ll 'j () ,)' m f.Jl'UtJ'U l'i'iJu~mw f)l'j !~'U'Yll'l'J 1ll 180,678,011,415 fl'W-n1" Ill \VI 'j Vl'Ull 

'ff'l'ff~~~'Um'Jt~'U'Yll'l'\J'fl.:j'j(lti'UI'i'J'lllltn'U 1 fl'U ~l'U1'U 45,569,681,234 f1'W-n1rttll\9l'J ~~~~'U 
~ q 

31 ~ ' ~ 91 d etC:., ~ 
'J e v" ~ 3 o. 90 'J e 'l" 'lll 1 1 u 'W m 'J '\J 'W 'ff 'I 'ff 'W m '\J v 'l 'J fl 'U 'J 'J 'Yl n '\J 'W 1 ~ 1" n u" ~ 'J fl v 'U ~"~ 'W 'l t n 'U 7 fl 'U • 
\VIlli €11 ~ 'U ri1 'U f)l'J ~~ 'U 'Vl N 'U tl 'I 'J fi'U 'J 'J 'YJ f) 'U'U 1~ 'l my ~ ~~~ 'W ~ tl tift~ 10.81 It~ trl tl! U~ tl'U!Yi tJ'U fl'U 

u~mwm'Jt~'U'Vll'lm'Vll~m'J'U'J'J'YJn ~l'U1'U 66,671,527,751 fl''W-nifltlll'l'J 'il~tvhn'U~eve~~ 23.9o 

fll'Vl~ 3. 1 !!'ff~'lU~lJlW!~'U'YlN'U'U'YlN'I1ft1'l (Vl.l1.2553) fll'W~ 3.2 !!Cl~fll'W~ 3.3 

1t ff~ 'l m'J t~'U 'U 'W 'Vll'l 11 e11 '~ m 'W 1~ 'J fl 'U'J 'J'Vl n('W. 11.25 53) .,t 1u 'J ~ t'Yl 11 1t" ~ m 'W 1~ n H!'Yl 'W '1 1t" ~ • • 

I " I I g./ 
d eit3/.c!l d d 0 Q.l I 

l'ln l'l'Vl 3. 8 m'J 1 'lf'W'U 'Yl me~ tilt" ~'U 111 'U n'U 'J 'J 'YJ n'\J tJ'l v1 IPWl'U 'W 111 'W ~I'll '~"llJ'W m 'l 
0 "' .,k ~ ~ 1 

'11'01'1 'ill!!'Uf)'fllllt.;jllfllfl"lf'l!lJ'Uf)l'JI1f)lll ~tJ Japan International Cooperation Agency (JICA) 

'H~'fl'iJ'il~tJ'Ufie Japan Bank for International Cooperation (JBIC) u'l-i.:JU':i~1'Vll1tlj~'W i'UiJ 'Vl.l1.2537 
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---..::il>lll.o"''o;.;~.~l'\1 ..fu,_ o:j' rv:'l 

---t.'h.10."~'l"I:·:•H'! ;fu"l 'U1 !'u•.L 
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-- tthn LU t1tOUI'tP! n1l fUl . 
mnh 

- - ' unnna..,.. """, 411. 

-u;~;;&rn~,;:Ul"11 .Jlll.if' 3 & 

---Ul~nn&,....,"i!iiuma f4'-J.f'61 ~ 

-~Ill ~,....,·llium1 !Jn 5I lr•c 

-t~l"'' ;& f'l"''l.l!u• ·,l :i n.t;- 111 ~·4hl 

. 
f1Trrf13.2 iJ~lJlWf1TH~uvnnn..!'Vl1~11m~m'Wl~ 'H11J11l'Jf1 1J 'W .fl'.2553 (mlJ'Yll~11m~ , 2553) 
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' ilwrn 3.3 u~mwm';i ~~'U'Vll.:J'lJ'U'Vll.:J'I1m.:JI'Q'Wl~·H1'lJ';i';i'Vlfl m 'Wl~m .:JI'Vl'W"1 u~~u~uwCVJ~ • • 
(mll'Vll.:J'I1m.:J , 2553) 



.. 
p ~ 

' 
Vll'H:.J'fi 3.7 tJ~lJlWfn'JL~ll-I'Vll~'lJ'W'Vll~lHll~ iJ l'Ul'.2553 (m:U'Vll~lHn~, 2553) 

ti"J::!ilnm-:~'Hl:I1'1U~·h~~u l11'1'111;l1'1~!i'lll 
~ 

ti"J::!ilmt~ ~mJti"J:::IilU l:l'lfJ'Je:l-:1 ' "' 'J::'I11Hille:l.:l i:rlf.l\l-:1'111~ 'J1llfl'l'l1ll~ 

(r::o::nH = 7,230 nTmuP~r) (r::o::nH = 11,301 iJTCJllJP11} I (r::o::nH = 33,226 nTml!P11} (r::o::nH = 290 nTcWJP11} 

'Hwul'ltT.:~ 'llltnu 1 flu 
o' ~ o<::lo 

'HW'W\9l'U.:I!fl'U 7 fl'U 

'JI,) 1~1HYl'J'\J'Ul\9l!~f1 

'Jfl1~tH1'l'J'\J'Ul\9lf11:11.:1 

'Jfl1~CJJ:l'l'J'\J'Ul\9lll1t)j 

'i1ll'ifl iVIUtfl'J 

d 

'J (11J 'J'J '1'.! fl'\J 'U 1~!" f1 

"' 'Jfl1J'l'l'I'Jf1 6 mJ 

"' 'Jfl1J'J'J'I',!f1 1 o mJ 
' 'J(11J'J'J'I',! fl'W1.:1 

<S ' 
'J (11J 'i'J '1'.! f1 fl.:! 'W 1.:1 

'i1lJ'ifl1J'J'i'fJf1 

w 

'i1llfl.:I'I1).JVJ 

~ "' )(11)fl'JIJl'UIJ'U\PI 

1.J1l.JlW 

13,615,218,412 

9,136,943,926 

I, 126,006,4 70 

663,269,800 

1,311,702,626 

25,853,141,234 

12,382,415,332 

2,883,747,317 

2,696,556,433 

2,107,119,210 

I ,880,480,744 

21,950,319,036 

47,803,460,270 

6,071,461,444 

'tUJl£11'11Vl : 11'\.hi:J : rl'U-fltr;J!:UI'l':i • 

"' 'HW~J:: 1.J1lJlW 

9.23 13,433,470,813 

6.20 8,161,685,20 I 

0.76 975,292,516 

0.45 527,184,934 

0.89 788,057,154 

17.53 I 23,885,690,618 

8.40 112,574,353,826 

1.96 2,365,630,255 

1.831 I ,910,653,328 

1.43 1,379,225,092 

1.28 I 961,353,056 

14.88 I 19,191,215,557 

32.42 I 3,076,906,175 

4.12 I 9,145,889,866 

"' nnm:: tJ1lJlW 

9.11 I 14,881,841,023 

5.53 8,960,125,793 

0.66 1,217,393,783 

0.36 671,934,350 

0.53 I 649,089,702 

16.20 I 26,380,384,651 

8.53115,370,695,757 

1.60 2,974,216,793 

1.30 I 2,061,927,050 

0.94 I 1,286,944,173 

0.65 I 754,167,614 

13.01 I 22,447,951,387 

29.21 I 48,828,336,038 

6.20 I 17,704,303,213 

1.J1l.Jllll "' 'Hltlll:: 

10.0913,639,150,986 

6.08 814,049,915 

0.831 62,308,172 

0.46 60,703,828 

0.44 I I 00,620,018 

17.89 I 4,676,832,919 

I 0.4211,694,450,418 

2.02 490,852,057 

1.40 I 355,122,446 

0.87 I 310,109,985 

0.51 I 231,506,865 

15.22 I 3,082,041,771 

33.11 I 7,758,874,690 

12.01 I 297,779,719 

"' 'Jflrill:: tl~l.Jllll 

2.47 45,569,681,262 

0.55 27,072,804,853 

0.04 3,381,000,943 

0.04 I ,923,092,913 

0.07 2,849,469,502 

3.17 I 80,796,049,474 

1.151 42,021,915,360 

0.33 8,714,446,428 

0.241 7,024,259,262 

0.21 5,083,398,463 

0.16 I 3,827,508,281 

2.09 I 66,671,527,794 

5.26 I 147,467,577,268 

0.20 I 33,219,434,264 

~fJVIl:: 

30.90 

18.36 

2.29 

1.30 

1.93 

54.79 

28.50 

5.91 

4.76 

3.45 

2.60 

45.21 

100.00 

22.53 

Vl 
N 
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' " 
Ylln:.tn 3.8 th~mtlH111'5~V~11'1~vnmC1~lil'l-nJmJn'Vln IV11lJHC1f111'~mn'UtJ~ JICA (1994) • 

(mll'Vl1'll1C11~, 2553) 

. ' ' . 
,,.,~ 4 .c:t 

011 'tfV'Illl111Hitl (VIlH~IlJm) ll111l1nunlJn (~ll) 
d 

1t11V~£H1'11 'jt11V~£HT11 'jt11VI£HT11 'jt11VItll;Tl'j 1t11V~t1J;Tl'j fllfl 'jtltlllVI 

' " 'llmV~1my " '1Jll1V~111qj l;T1ll1Jflfl" 'IJlllVII"n 'IJUlVII"O 'IJlllVIO"H 

.... 
1'11WJ 2.9 12.9 40.7 1.05 2.69 * 8.31 

91d\Hltl0 

"' .... 2.6 6.1 43.2 0.76 1.85 7.01 
I\H.I'Il'I1'Utl 

f1"1'~ 2.6 6.0 39.7 1.34 2.92 8.01 

hi' 3.6 7.2 * 45.5 1.26 2.45 7.53 
' "' 2.93 8.05 111"£1 42.28 1.10 2.67 7.71 

' 
\VIU1~.yj 3.9 Lt'1.'1'~~51Vl1'1f1111~'U'Vl1~1J'U'V1Nl1C11~ 1~tJf11lJ'Vl1HYC11~ ~1Lt'Uf1\Vl1lJ 

... I I -::'1 I 9 I 3) 'j) 

lJ1~!fl'Vl'W1l1'W~1'~l11NlJ 'W.ft'. 2549- 'W.ft'. 2553 'W1l1'U~'i.'1'1'U !'YIUI tlf1!1'U1ti1Jn'Vlf1 10 Cltl 
" . 

mm 5 \VI) 1! Yill Lt~ lli Lt tl 'U f) 'U l11''flii fl11lJ ~'U r-.11 'U 'U ru ~ ~ 1 ti1J 11'Vl nvh~ Lt" ~ 1 ti1J 11 'Vl f)~ ~vh~ • • 
I iJ I SJ 

ii Lt 'W 11 1! m Vlll ~ 'W tl 'W r'J 'W m.n1 1! ll n u! tJ ~ tJ 'W tJ 1 ~ !fl 'Vl 'U tJ ~ 1 ti1J n Y1 n 'U 'W 1 ~ ti 111 tT n f1111J 11 'Vl n 

' ' " 
"""" & 'Vl! 'WlJ 'U 'U 

• • 



. 
l'll'n:rfi 3.9 tl'~-;;lm'.H~ll.J'Vll\11J'U'Vll\111~1\l ~luun~lll1h~tfi'Vl'Vll11'U~ -;;~1111\IU 'Vl.fl'. 2549-2553 (ml.l'Vll\111~1\1, 2553) 

1.h::tilfl'Ufl.:I'"Hl mUlW0111~'U"I11.:11.J'U"I1HlHl1.:1 ('tll'UflU-n11.li2J~1) 

Vl..ft .. 2549 VU'I.2550 Vi .. ft .. 2551 Vl..ft .. 2552 

HlrJu9i"J~ 1litnu 7 flu 
36,036.35 

27.42 
38,403.13 

27.99 
39,194.28 

28.63 
44,134.90 

30.37 

N/A 6.57 2.06 12.61 

-~ ~ 

25,188.52 
19.17 

26,608.74 
/9.39 

26,436.62 
19.31 

27,467.76 
18.90 

~Gfi'WI'I'W~Ifi'W 7 fl'W 

N/A 5.64 -o.65 3.90 

~Gl~WI't'l'j'\JlJlfll~fl 
3,384.71 

2.58 
3,433.86 

2.50 
3,387.95 

2.47 
3,578.41 

2.46 

N/A 1.45 -1.34 5.62 

~Glf1flffl:i'll'Wlf1flm~ 
1,788.95 

1.36 
1,818.54 

1.33 
1,852.00 

1.35 
1,810.7 1 

1.25 

N/A 1.65 1.84 -2.23 

~Glf1flffl1'1llllf1 hnlj 
3,030.07 

2.3 1 
2,992.02 

2.18 
2,940.32 

2.15 
2,986.33 

2.06 

N/A -1.26 -1.73 1.56 

" 
37,762.05 

28.74 
39,720.91 

28.95 
39,569.22 

28.90 
42,030.46 

28.92 
~G'UH'I'Jfl'll'Wlflltlfl 

N/A 5.19 -o.38 6.22 

Q.J~c/ 5'13.1 d~~ ~ ..:tf..:::t Q./.C::S1 '),Jet 
'1-Um.II'HVI : ~ l'Vll.l'Vl '11'1-!1 LU 'U 'H:HJ{l~'VJ!'Vll.l'IJ'U 11Hl{l~L'l\lll.lflt'VJU1J f11JiJf1fJ'U11'Ul'U 

Q 

' v 

1'11-vim,.. tatN tllu i'e:Ju{l~Vitfi u1J n1J~l'Wltnllllutl1Tu'l 

.. 

45,569.68 

3.25 

27,072.80 

-1.44 

3,381.00 

-5.52 

1,923.09 

6.21 

2,849.47 

-4.58 

42,021.92 

-o.02 

Vi .. ft .. 2553 

30.90 

18.36 

2.29 

1.30 

1.93 

28.50 

Vo 

'""" 



m11.:1~ 3.9 c119l'Jlf11'H~ll.J'V11'11J'W'Vll'l'l1m'l ~1U'Wf11'lll11h~tfl'Vl'Vi1'11'W~ 'J~'I1il'IU 'Vi.ft'. 2549-2553 (~e>) (ml.J'Vll'l'l1~1'1, 2553) 

'lh:::til'l'l'lltl~'Hl 
m)JlWill11~U'I1HlJ'U'I1N'IHI'l~ (lllUflU-f\Ti:l!)JVI1) 

'l'l.i'l.2549 'l'l.i'1.2550 'l'l.i'1.2551 'l'l.i'l.2552 

HlU'.in'Jfl 6~tl 
8,691.00 6.61 8,748.14 6.38 8,619.26 6.30 8,426.34 5.80 

NIA 0.66 -1.47 -2.24 

HlU'.i'.i'I'Jfl10~tl 
7,528.53 5.73 7,441.07 5.42 6,960.30 5.08 6,887.62 4.74 

NIA -1.16 -6.46 -1.04 

HlU'.i'.i'I'JflYh~ 
4,763.76 3.63 4,760.71 3.47 4,612.73 3.37 4,726.49 3.25 

NIA -0.06 -3.11 2.47 

3,240.05 2.47 3,286.13 2.39 3,334.64 2.44 3,265.16 2.25 

.. ' 
HlU'.i'i'I'Jflfl~YI1~ 1.48 1.42 -2.08 

. 
nlJ'I1~11lJ~ 

131,414.00 100.00 137,213.24 100.00 136,907.32 100.00 145,314.17 100.00 

NIA 4.41 -0.22 6.14 

~ ' 
29,787.57 22.67 29,632.56 21.60 31,128.67 22.74 32,681.43 22.49 

Hlilfl'.i1Jl'UIJ1Hl 

NIA -0.52 5.05 4.99 

I I " I 9/ 

M m m M VI : 1911 Vim~ 'H m rtl u ~ e> tm dh Vi l.J ~ u 11 ~ m:1 ~nl '~ tij m Yi t11J n11 ilti e> u mhu 
q 

Q.l.c::), "#:j cl j) .::::l.c:i Q./0 G}d~ 
I'ITVil.J'Vi WCJ-J t1J'W'Jtlti~~'Vl!'Vlti1Jf11J\Jl'WTU'Jdl.J t'UiJ'U'U 

.. 

'l'l.i'l.2553 

8,714.45 

3.42 

7,024.26 

1.98 

5,083.40 

7.55 

3,827.51 

17.22 

147,467.58 

1.48 

31,128.67 

-4.75 

5.91 

4.76 

3.45 

2.60 

100.00 

21.11 

VI 
VI 
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QJ di .di I J' 0 ?I d 9) dd ~ d QJ 

1J ~ ~ tl'l1 'U 'I 9f'l 'U 'I 'l1'fl11l.J ~ 1 tu 'U 'Yl ~ ~ I'Hl'll.J'Yl ~ t"Jfi'Hl 'U 'j 'j 'VJ fl'l11m 11U rl ~'VI 'Vi flHl'U n'VJ fl 

~ .e:t. .e. QJ~ 0 QJ ~ ':J) c.. 
rW ~tll'ltl'UI'Hl1\9l~'j1~'j'Yl1'1'Ufl tl1~~1U'Ufll'lll.J{1fl'l:JW~fll'jtflfl ~1t'l11'l tdrl1 ~.fll'ViU1fl{1tll.J 'li'Ufl • • • 

accident) 
d ~ Q.l cle::. 

'U1flt~'U (Injury) 'J1'jeJ'Yl'j'VitJ~'U (Lost of properties) 

\91 UN~ 3.10 U ~fl 'I~()~ flU tf)fl t~11~ t'l11'l'U 'U'Yl H '11 r1 1'11 'U tJ n t'Yl fl't 'Yl tl 'j~ 11-JN • • . " 
iJ 'Vi.fl'.2544- 2553 'Vi'U11~1'U1'UtJ11~ml'l ~1'U1W~t~tJ;il'l 'Ulflt~u ur~~l.J{1rhm1l.Jt~tJmm~l.J;j'U 

q q 'U cu 

ld <)" 'j) 

Ul'll.JU'U'J t'Ul.J{1fl{1'1 

1i 'U 1 fl n t ~ t1 n n ~ l'.ll 'U 1 t tJ t; t1 [ tJ 11~ ml'l u 'U 'Yl H 11 {11 'I 2 55 3, n 'j lJ 'Yl H 11 {11 'I] • • 
t~ttl1 tJ'U tVi t~uvm 1t~11~ml'l1 'U 10 tl'j~t'Ylfl' 'Utl'I'Y11tltt~t;tl iJ 'Vi . fl'.2546 tl 'j~t'Ylfl't 'Yl tJiJ m1mtJu H . . . 
Uri~ ll1~'U~ 5 trlmtJ1 tl'Utfi tl'U flU tll'U 'W1'11 'U~~ ~fi'Yl~tlhJ'U'I1rl'iJ rl'U 

l'l1'j1.:J~ 3.11 u~fl'l'li'mqJm~11~mi'J'U'U'YlN'I1rl1'1 1'Wfl11l.Ji'U~fl'l1tl'U'Utl'lml.J'Yll'1'11rl1'1 

(U'U'Yll'l'11ri1'1U~'U~'U 'YlH'I1rl1'1~tfl''l:J Uri~'Yl1'1'11~1'1if'mJ'Yl1'U) 'j~'J1-JHiJ 'W.fl'.2544- 2553 

~'1~1'U1'U~11~t111'J ~t~tJ;il'l lJl.Jlfl~fl U{1~rlfl'l1k'UI'l1l.Jll1~'U U{1~lJU'U1lUl.Jrlflrl'l (flUJ'Yll'l'l1rl1'1, 

2553) 

(~ tJ tlrl ~ 53. 75) ~11~ t'111'J ~ ti) fl ~'U 1 'U t 1 r~1 n m 'I ~'U "h'U 111 qJ iJ u ~'I ~1N t Vi tJ'I'W tJ ~ eJ nn 'li'u ~ 
'J) 

('jtltJrl~ 28.86) 

. 
!tr1~tthVitJ'I'Vitl1htJ1mutnflfi'Yll'll'lH (~tltlrl~ 34.22, 20.15 Uri~ 4.481'11l.Jll1~'U) l.Jltl-J1eJ11~ml'l " . . 
L'U'Yl1'1l~'l (~tltlrl~ 7.40, 3.05 U{1~ 2.08 l'lll.Jll1~'U) 

\911'j1'1~ 3.13 u~fl'ltl11~ml'lu'U'Yl1'1'11'11'1il 2553 ~1U'Uflmm1tJ~1ll.J'I 'Viu -:ilmJ'~ml'l 
q q q q 

L'UGJf1'1!1{11flr~H1'U (06 .00- 18.00) mnn11~11~mi'Jl'U'lf1'1!1mnr~N~'U (18.00- 06.00) 

~tlflfl~tl'lfl'U\911)1'1~ 3.12 t~u~ml'll tJnmnm'I~'UiJu 'U1l Ul.J ~1'U1'UNt~tJ;il'lmnn11t~11~ml'l1tJ 
q q cu q q 

"' nmnm'lfl'U 

GJf1'1nm~tnflf.JU~t'I11'Ji:J:'I~fl ~~t~'UGJf1'1Hltl~tl'UfJ'Iflm'l1tJu~::::nm..:J~'U nm.Jll~::::'VI~..:J 
18.00 'U. u~eJu~ml'lltJ'lf1'1nmnm'I1'U neJ'UUrl~'l1bl..:J 12.00 'U.~ii~1'U1'Ul.Jlfl'l1jeJiJt!vrl1rl'tu . . " 
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~l'.il\1~ 3.14 mY~\IeJ'lJ'~mmrum\llH'l1\l ~lU'UfWillJi.h~mvw1'Wtll'U'Yn'I1'U~'.i~l·r;h\l • • 
sJ I jl I I 

iJ vu!'. 2549- 2553i1-n''lt-vilJ~u u~~~fl~\1 tl1fltll'U'W1'11'W~Yitnfl~'l1~tmpnn"l" ~-e '.itltlu~il'\1 
"' o' c:J I ~ <!I <!I 

HHI t1 '.i til 'U tl 'U ~ !H'l ~ HI1J 'j'j 'YJ t1 '1J 'U 1 fl Hl t1 ( '.i ~ '1111\1 HI tl ~ ~ 14. 2 9 tl \1 -16 . 71 , 0. 6 2 tl \1 -9. 6 8 
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...... '-"' 
a'\IVI~lJVII111lJUli'YIH11~1-3 

... ...... " ' ... l'UI. lnU'II1VI lJlVII;JlJ flll nt.l111 u 
Qllii1111lJ 

(allllJl'YI) (fill) (fill) 

2544 77,616 11,652 17.76 53,960 82.24 1,240.80 

(N/A) (N/A) (N/A) (N/A) 

2545 91,623 13,116 15.91 69,313 84.09 1,494.94 

(18 .05) (12 .56) (28.45) (20.48) 

2546 107,565 14,012 14.95 79,692 85.05 1,750.96 

(17.40) (6.83) (14.97) (17.13) 

2547 124,530 13,766 12.75 94,164 8 7. 25 I ,623.08 

(15 .77) (-1.76) (18.16) ( -7 .30) 

2548 122,122 12,871 11.99 94,445 88.01 3,238.23 

( -1.93) (-6 .50) (0.30) (99 .51) 

2549 110,685 12,691 13.22 83 ,290 86.78 3,643.75 

( -9.37) (-1.40) (-11.81) (12.52) 

2550 101 ,752 12,492 13.65 79,029 86.35 4,620.40 

( -8.07) ( -1.57) (-5 .12) (26.80) 

2551 88,689 11 ,581 14.01 71,059 85.99 5,415.52 

(-12.84) (-7.29) (-10.08) (17 .21) 

2552 84,806 11,048 15.13 61,996 84.87 3,815.52 

( -4.38) ( -4.6) (-12 .75) (-29.54) 

2553 83,093 6,602 27. 54 17,367 72.46 1,949.08 

(-2.02) ( -40.24) (-71.99) ( -48.92) 

I I 3/ I 'JI 

't'i~UH't'i\JJ: 1) l'i1t~'Uhn'lt~'U t~'UrtJvm~ Yil'vhJ~'U'YI~tJMl~'ltl1mViv'Un'UiJntJ'U'YIU1il 
0 v 

2) 191'-rYI:wvl 1ao-J ~~'Urtlv~~YitYiv'Un'U~l'U1'U 'n:w'l'Wil11'W'l 



.. 

. 
Vll'lNn 3.11 ff(i~tJ1J~1l1\PI\I'Jl\I'J'U'U'Yil\1'11t'n:Ji'Wfl1llJf'U~\PI'IHJ'U'Utl\lfi':ilJ'Yil\I'I-Hl1\l 'J~'I11NiJ l'Ul. 2544-2553 (fi':ilJ'Yil\1'11{11\1, 2553) 

' ' 

iJ 

2544 

2545 

2546 

2547 

2548 

2549 

2550 

2551 

2552 

2553 

!jlliim~ 

15,341 

(N/A) 

15,066 

-1.79 

15,171 

0.70 

18,547 

22.25 

16,287 

-12.19 

12,918 

-20.69 

13,655 

5.71 

14,336 

4.99 

13,673 

-4.62 

12,054 

-11.84 

"l"llJUUnl~mn~ 

1iTu;'iY1 

2,212 

(N/A) 

2,265 

2.40 

2,023 

-10.68 

2,324 

14.88 

2,169 

-6.67 

1,647 

-24.07 

1,605 

-2.55 

1,513 

-5.73 

1,378 

-8.92 

1,370 

-0.58 

1JlYII;)1J 

14.82 I 12,712 

(N/A) 

14.57 I 13,285 

4.51 

13.48 I 12,984 

-2.27 

ll.22 I 18,381 

41.57 

12.42 I 15,300 

-16.76 

12.89 I 11,129 

-27.26 

12.60 I 11,132 

0.03 

ll.47 I 11,680 

4.92 

ll .68 I 10,415 

-10.83 

12.06 I 9,991 

-4.07 

!jUAl'l'l~ 

85.18 I 703 

(NIA) 

85.43 I I ,095 

55.76 

86.52 I I ,363 

24.47 

88.78 I 1,403 

2.93 

87.58 I I ,553 

10.69 

87.11 I 842 

-45.78 

87.40 I I ,060 

25.89 

88.53 I 1,151 

8.58 

88.32 I I ,092 

-5.13 

87.94 I I ,088 

-0.37 

Q ' .. 

flH'I'Iil"l~Vilflll"l:::'l'ilHliJ!J~ 

,au;'iYI 1JlYI1;)1J 

4.58 I 35 

(N/A) 

20.ll I 139 

7.27 I 35 

0.00 

8.98 I 53 

51.43 

7.56 I 42 

-20.75 

9.54 I 54 

28.57 

6.52 I 27 

-50.00 

7.76 I 51 

88.89 

8.03 I 47 

-7.84 

7.99 I 55 

17.02 

9.03 I 72 

30.91 

(NIA) 

10.54 I 297 

113.67 

13.38 I 343 

15.49 

7.62 I 509 

48.40 

10.34 I 468 

-8.06 

7.34 I 341 

-27.14 

13.82 I 318 

-6.74 

10.88 I 385 

21.07 

13.65 I 348 

-9.61 

21.24 I 267 

-23.28 

f I SJ I , 

'tl:tlltu'tiVJ : 1) l'i1Vim~ 'ti'Wl ~~u1'mm~YitriJ.J~lm1B"~P~"\ItjjtJrVicJ'Un'UiJnvum!lu • 
' >I 

2) l'i1Vim~ AVCJ.J tllu1'mm~Yiti!if.l'Ufl'U~l'W1'W'J1J.J1uil'l1w] 

!jllii1"11~ 

79.89 I 335 

(N/A) 

89.46 I 325 

-2.99 

86.62 I 371 

14.15 

92.38 I 279 

-24.80 

89.66 I 380 

36.20 

92.66 I 392 

3.16 

86.18 I 336 

-14.29 

89.12 I 188 

-44.05 

86.35 I 259 

37.77 

78.76 1172 

-33.59 

nH"I1lll~alJtlmu 

lifUYlYI 

2.18 I 5 

(N/A) 

2.16 I 4 

-20.00 

2.45 I 3 

-25.00 

1.50 I 2 

-33.33 

2.33 I 5 

150.00 

3.03 II 
-80.00 

2.46 I o 
-100.00 

1.31 I I 

100.00 

1.89 II 
0.00 

1.43 I 4 

300.00 

1JlYI1;)1J 

6.85 I 68 

(N/A) 

3.81 1101 

48.53 

2.10 I 140 

38.61 

2.22 I 88 

-37.14 

3.94 I 122 

38.64 

0.95 I 104 

-14.75 

o.oo I 74 

-28.85 

2.33 I 42 

-43.24 

1.43 I 69 

64.29 

6.45 I 58 

-15.94 

93.15 

96.19 

97.90 

97.78 

96.06 

99.05 

100.00 

97.67 

98.57 

93.55 

VI 
1.0 



Vll1N~ 3.12 \PJlH'I1il'l~iJtl!n~-q1J'~mi9JU'Wl'll\llHll\11Jl"l.fl'.2553 ~1H'WfWlll-Hlflll"l1J1llW 

Hel~'ffflll"lH'ff'l'ff11'1 (fl'HJ'Vll\1'11?11\1 , 2553) 

l. llHn' llJIL!IO 

J. rmuunuuu~\l CJ 

4.1~tiau 

s. m -m11 -DDn 

m-nni'n 

7. m~t;oulu-1 

U'1u ,;'mnftr~ 

8.l1H"H 

9. l11~1!(,. 

l l.t'l':anu 

12. YI Htrlv~ 

t4. u! tlw~iimlttlavlJ utln~ 

A111J n{l~ih ,,111 

. 
17. D'U '1 

nu 

156 

1.19 

262 

2. 17 

266 

1.11 

0.05 

16 

0.13 

10 

0.08 

19 

0.16 

4, 125 

14.22 

"' 
7.40 

II 

0.09 

Il l 

0.94 

0.01 

421 

3.49 

OJJI 

(}.0/ 

J6 

0.30 

140 

1.16 

6,479 

51.75 

mu 

21 

J.jj 

" 
/.7J 

l O 

1.19 

0.00 

0.00 

0.00 

0.19 

lll 

U/6 

Il l 

9.56 

0.5 1 

12 

0.88 

0.00 

41 

J./4 

0.00 

0.07 

().00 

0.12 

607 

40/ 

Ill 

0. 94 

1.29 

127 

/.OJ 

0.02 

0.05 

0.01 

0,(}7 

2,429 

20. /J 

368 

3.05 

0.00 

42 

O.JJ 

0.01 

347 

1.88 

OJ)} 

0.00 

" 
0.12 

'' 
0.82 

3,719 

30.85 

2J 

/ .68 

" 
/.09 

14 

/.01 

0.00 

0.00 

o.m 

0.44 

206 

/J.04 

" 
1.87 

0.00 

0.44 

0.00 

42 

3.07 

0.00 

0.00 

0.07 

0.07 

168 

16.86 

lllll"l'lllll~lllHlJ\l"llH't1D "H 

mu 

279 

0.04 0.11 O.fU 0.00 1.31 

2J 26 466 

0.19 0. 51 0.11 O.JJ 3.87 

17 10 27 4l7 

o.u 0.73 0.11 0.58 1. 61 

II 

0.00 0.1!0 0.01 0.00 0.09 

27 

0.00 0.00 0.04 0.07 0.11 

14 

0.00 0.1!0 0.00 0.00 0./1 

l2 

0.01 0.07 0.01 0.07 0.17 

540 222 586 57 7,680 

4.48 Jli.20 4.86 4. 16 61.71 

25 1 56 86 10 1,597 

1.08 4.09 0.71 0.73 11.15 

14 

0.01 0.00 0.01 0.00 0.12 

22 J8 215 

0./8 0.36 n.Jl 0.22 1.78 

(}.0] 0.07 0.00 0.00 O.()(J 

26 5l 849 

0.11 0.19 0.46 0./S 7.04 

0.00 0.00 0.0/ 0.00 n.o1 

0.00 0.00 ().()/ 0.00 IW2 

57 

0.01 0.00 004 0.00 0.47 

121 364 

0.03 0.00 / .00 0.15 3.01 

896 109 960 86 12,054 

7. 43 12.55 7.96 /00.00 

fll!J 

47 

3.43 

48 

3.50 

62 

4.53 

0.00 

0.07 

0.07 

12 

0.88 

816 

59.56 

250 

18. 15 

0.51 

26 

1.90 

0.07 

91 

6.64 

0.00 

0.07 

0.07 

0.44 

1,370 

100.00 

60 



..; .. 
11~lrtll1\lll'l1~ 

06.00 07.00 

07.00 08.00 

08.00 09.00 

09.00 10.00 

10.00 11.00 

11.00 12.00 

12.00 13.00 

13.00 14.00 

14.00 13.00 

15.00 16.00 

16.00 17.00 

17.00 18.00 

18.00 19.00 

19.00 20.00 

20.00 21.00 

21.00 22.00 

317 

(NIA) 

455 

(NIA) 

583 

(NIA) 

664 

(NIA) 

624 

(NIA) 

550 

(N/A) 

512 

(NIA) 

592 

(NIA) 

573 

(NIA) 

676 

(NIA) 

616 

(NIA) 

647 

(NIA) 

489 

(NIA) 

603 

(NIA) 

546 

(NIA) 

463 

(NIA) 

(2.63) 

(3.77) 

(4.84) 

(5.51) 

(5.18) 

(4.56) 

(4.25) 

(4.91) 

(4.75) 

(5.61) 

(5.11) 

(5.37) 

(4.06) 

(5.00) 

(4.53) 

(3.84) 

29 

9.15 

36 

7.91 

29 

4.97 

37 

5.57 

34 

5.45 

37 

6.73 

43 

8.40 

45 

7.60 

42 

7.33 

58 

8.58 

43 

6.98 

43 

6.65 

47 

9.61 

77 

12.77 

51 

9.34 

41 

8.86 

(0.24) 

(0.3) 

(0.24) 

(0.31) 

(0.28) 

(0.31) 

(0.36) 

(0.37) 

(0.35) 

(0.48) 

(0.36) 

(0.36) 

(0.39) 

(0.64) 

(0.42) 

(0.34) 

.. .... 
Ul'f.l'll1\ll 

38 

11.99 

49 

10.77 

46 

7.89 

47 

7.08 

44 

7.05 

48 

8.73 

61 

11.91 

59 

9.97 

57 

9.95 

73 

10.80 

64 

10.39 

56 

8.66 

64 

13.09 

101 

16.75 

64 

11.72 

50 

10.80 

(2 .77) 

(3.58) 

(3.36) 

(3.43) 

(3.21) 

(3.50) 

(4.45) 

(4.31) 

(4.16) 

(5.33) 

(4.67) 

(4.09) 

(4.67) 

(7.37) 

(4 .67) 

(3.65) 

63 

19.87 

153 

33.63 

108 

18.52 

123 

18.52 

91 

14.58 

96 

17.45 

100 

19.53 

110 

18.58 

106 

18.50 

131 

19.38 

186 

30.19 

143 

22.10 

91 

18.61 

148 

24.54 

126 

23.08 

86 

18.57 

(2.54) 

(6.17) 

(4.36) 

(4 .96) 

(3.67) 

(3.87) 

(4.04) 

(4.44) 

(4.28) 

(5 .29) 

(7.51) 

(5.77) 

(3.67) 

(5.97) 

(5.08) 

(3.47) 

" 'Hl.m.II'H~ : 1) 1'11t~'llhrJ'lt~1J t~t&uv~~rvhJ1Jrl1J~u~ml':p-1'l'I11J~ lunJ1J1J 
' " 2) l'l'TVim{ IBO-J t~'U~f.ltJ~~l1rViv1Jrl1J~l'U1'U':i11Jiu1Jl!u"l 

201 

63.41 

349 

76.70 

289 

49.57 

375 

56.48 

408 

65.38 

306 

55.64 

357 

69.73 

353 

59.63 

369 

64.40 

452 

66.86 

368 

59.74 

423 

65.38 

294 

60.12 

419 

69.49 

384 

70.33 

248 

53.56 

61 

(2.68) 

(4.65) 

(3.85) 

(4.99) 

(5.43) 

(4.07) 

(4.75) 

(4.70) 

(4.91) 

(6.02) 

(4.90) 

(5.63) 

(3.91) 

(5.58) 

(5.11) 

(3.30) 



(m:J..J'Yll\111"1'~, 2553) 

22.00 - 23.00 440 (3 .65) 47 (0.39) 74 

(NIA) 10.68 16.82 

23.00 - 24.00 473 (3.92) 45 (0.37) 58 

(NIA) 9.51 12.26 

24.00 - 01.00 440 (3.65) 47 (0.39) 62 

(NIA) 10.68 14.09 

01.00 - 02.00 384 (3.19) 43 (0.36) 58 

(NIA) 11.20 15.10 

02.00 - 03 .00 346 (2 .87) 38 (0.32) 55 

(NIA) 10.98 15.90 

03.00 - 04.00 364 (3.02) 32 (0.27) 49 

(NIA) 8.79 13.46 

04.00 - 05.00 306 (2.54) 32 (0.27) 47 

(NIA) 10.46 15.36 

05.00 - 06.00 391 (3.24) 40 (0.33) 46 

(NIA) 10.23 11 .76 

....... 
ltTU'II1Vl 

(5.4) 81 

18.41 

(4.23) 67 

14.16 

(4.53) 106 

24.09 

(4.23) 72 

18. 75 

(4.01) 52 

15.03 

(3.58) 77 

21.15 

(3.43\ 99 

32.35 

(3.36) 63 

16.11 

~ 

Ull'li1'11.J 

~ " lt"IO'I-Hltl 

(3.27) 201 

(2.7) 

45.68 

225 

47.57 

(4.28) 220 

50.00 

(2.91) 269 

70.05 

(2.1) 229 

66.18 

(3 .11) 238 

65.38 

(4) 239 

78.10 

(2.54) 297 

75.96 

(2.68) 

(2.99) 

(2.93) 

(3.58) 

(3.05) 

(3.17) 

(3.18) 

(3.95) 

12,054 (100) 1,016 (8.43) 1,370 (11.37) 2,478 (20.56) 7,513 (62.33) 

" 
11'JJUU't'll'l : 1) IP11m'llhr:m~u t~u1'ew"~rvif.Juti'mn!~ml'n1'111:JJ~ h.t'HJutl • • • . " 

2) IP11Vim~ lVeN t~u1mm~-vlrVivuti'u~1'W1'W11:JJ1utll!u"l 

. . 

62 

..:::! Q..IC::. Q..l Q.l 0 I 

\9111 1\I'Vl 3 .15 11 bl~\1 t>U\91111 \91\11 n 1'Yll\IU fl'Vl11 1'lHl1 ru 1\1 m \1111 u fl\911lJ b1'1111\91 1 ~ 1111\1 • • • 

. " 0 .c!i .::::t. Q..l Q.l SJ Q.l .::::::. .c!i .::::::. I o Q.l.::::.. 

fl111'W~ 11"~b1'1ll'l\9ltl'W""] tl1'Vl 'IJ1J1tl\91~11'W1fl1~'lf'W'lf~ 111tl119f\l~~fl.Q11:JJ1V 'V'I1J11\l1'W1'W~1J\91111\9l 

\11 fl b1'1:JJ bl1111 \9111 ~ nn.J ~ V'W m.J M hJ lJ1 fl'\.J fl 11" ~ ~ 11 'W 11 U lJ" ~" \1 \?ll:JJ ~ WlU fl ~ 1J tl'W tl1J~ 111\91 • • • 



63 

(n:nJ'Vll~iH'l&~, 2553) 

. .. 
\11\Jl'llfl'l-l '111tl 

2549 2550 2551 2552 2553 

.. .:. 
HHJ'U9l'IH 6,052 (28.4) 6,917 (30.66) 7,759 (32.58) 7,918(34.61) 6,595 (33.52) 

(NIA) /4.29 /2 . /7 2.05 -/6.7/ 

~ .. 
2 HlllflHJ1'UfJ'U91 5,798 (27.21) 5,834 (25.86) 5,954 (25) 5,277 (23.06) 4,766 (24.23) 

(NIA) 0.62 2.06 -//.37 -9.68 

" 3 'HllJ'i'j YJ fl'IJ'Ulflnl f) 5,078 (23.83) 5,456 (24.18) 5,211 (21.88) 5,223 (22.83) 3,988 (20.27) 

(NIA) 7.44 -4.49 0.23 -23.65 

4 991(4.65) 913 (4.05) 891 (3.74) 912 (3.99) 925 (4.70) 

(NIA) -7.87 -2.4/ 2.36 /.43 

5 " .. 0 
'HlU'HYJfl 10 ~Hl 11HllJlflfl11 751 (3.52) 715 (3.17) 872 (3.66) 75 1 (3.28) 820 (4.17) 

(NIA) -5 2/.96 -/3.88 9./9 

6 
d 
tl'U '1 704 (3.3) 706 (3.13) 802 (3.37) 684 (2.99) 712 (3.62) 

(N!A) 0.28 /3 .60 -/4.7/ 4.09 

7 HlU'i'iYJfl 6llv 630 (2.96) 585 (2.59) 690 (2.90) 628 (2.74) 581 (2.95) 

(N!A) -7./4 17.95 -8.99 -7.48 

8 446 (2.09) 471 (2.09) 657 (2.76) 424 (1.85) 565 (2.87) 

(NIA) 5.6/ 39.49 -35.46 33.25 

9 437 (2.05) 460 (2.04) 417 (1.75) 617 (2.70) 405 (2.06) 

(NIA) 5.26 -9.35 47.96 -34.36 

10 ~ " fl'U!fl'U!'Vll 224 (1.05) 314 (1.39) 378 (1.59) 272 (1.19) 183 (0.93) 

(NIA) 40.18 20.38 -28.04 -32.72 

11 89 (0.42) 72 (0.32) 75 (0.31) 88 (0.38) 72 (0.37) 

(NIA) -/9./0 4./7 /7.33 -/8.18 , 

12 62 (0.29) 63 (0.28) 62 (0.26) 48 (0.21) 36 (0.18) 

(NIA) /.6/ -1.59 -22.58 -25.00 

13 " "' HH'l'llJi:1VrlU 29 (0.14) 31 (0.14) 25 (0.10) 25 (0. 11) 15 (0.08) 

(NIA) 6.90 -/9.35 0.00 -40.00 

14 "' + Hltll!9l'U 21 (0. 10) 23 (0.10) 24 (0.10) 12 (0.05) 9 (0.05) 

(NIA) 9.52 4.35 -50.00 -25.00 

21,312 (100) 22 ,560 (I 00) 23,817 (100) 22,879 (100) 19,672 (100) 

(NIA) 5.86 5.57 -3.94 -14.02 

Q.l d ~ 31 .c::l Q.l d ct 
'Yillltn'Yi\>J: 1) l'l&m'IJ'ltnmnJ t1J'\.JjtJtJ~~t'VltJ1Jn1JV1'\.J'Vll'I1'\.J~'VJntJnt.fl'Vl'l'W1h.J'W'l 

I I g./ I g) 

2) l'l'TI~~.W tBtl~ t~'\.J~tlti~~YitVl~~'W'H1eJ~~MtiJ·e:nYitJ1Jfl1JiJ tlel'U mhw 



Yll'lH~ 3.15 'fl'U~!'I11'l'il'Jl'il'J'Vl1\11Jf1~1'n'b'mtul~m ~1U'Uf11911ll'ff1!'11\91 'J::; ·w:h\liJ 'V'I.ft'. 2543-2553 . . . 
ll11\1~0111ftil~U'fitl11j\J\If1H\1Q1~ 

illl.fl . ..Ju"itU1l fl'Yil11l'1 
ih1hm~\1)11V 1)111!11 11ii'tJl\l ~tln1wi1lR 

tn\laA11tiTt1\lil n1: i\liil 

2543 9,862 (79.35) 843 (6.78) 381 (3.07) 84 (0.68) 174 (1.40) 180 (1.45) 905 

(NIA) (NIA) (NIA) (NIA) (NIA) (NIA) (NIA) 

2544 12,058 (78.60) 1,202 (7.84) 538 (3.5 1) 168 (1.10) 296 (1.93) 277 (1.81) 802 

18.21 29.87 29./8 50.00 4/.ll 35.02 -/2.84 

2545 11 ,830 (78.52) 983 (6.52) 496 (3.29) 168 (1.12) 356 (2.36) 349 (2.32) 885 

·1.93 -22.28 -8.47 0.00 / 6.85 20.63 9.38 

2546 10,694 (70.49) 1,394 (9. 19) 808 (5.33) 340 (2.24) 528 (3.48) 456 (3.01) 951 

-10.62 29.48 38.61 50.59 32.58 23.46 6.94 

2547 12.097 (65.22) 1,6 18 (8.72) 779 (4.20) 748 (4.03) 625 (3.37) 464 (2.50) 2,2 16 

11 .60 13.84 ·3.72 54.55 15.52 1.72 57.08 

2548 11 .879 (72.94) 1,069 (6.56) 468 (2.87) 328 (2.01) 56 1 (3.44) 306 (1.88) 1,676 

·1.84 -51.36 -66.45 -128.05 - 11.41 ·51.63 -32.22 

2549 9,754 (75.51) 812 (6.29) 317 (2.45) 227 (1.76) 401 (3. 10) 190 (1.47) 1,2 17 

-21.79 -3/.65 -47.63 -44.49 -39.90 -61.05 -37.72 

2550 10,581 (77.49) 816 (5.98) 352 (2.58) 202 (1.48) 403 (2.95) 258 (1.89) 1,043 

7.82 0.49 9.94 ·12.38 0.50 26.36 -16.68 

2551 10,927 (76.22) 864 (6.03) 326 (2.27) 241 ( 1.68) 406 (2.83) 177 (1.23) 1,395 

3.17 5.56 -7.98 16./8 0.74 ·45.76 25.13 

2552 10.574 (77.33) 826 (6.04) 325 (2.38) 209 ( 1.53) 411 (3 .01) 208 (1 .52) 1,120 

-3.34 -4.60 -0.31 -15.31 /.22 /4.90 ·24.55 

2553 9,307 (77.]6) 711 (5.9 1) 293 (2.44) 184 (1.53) 456 (3.79) 235 (1.95) 845 

-13.61 -16.17 -/0.92 -13.59 9.87 11 .49 -32.54 

" MtmnM~: 1) 1'11t'i:l'll1'W1\It~1J rtlu1mm::;rnCJ1J01JCJ1'U'V'Il'H'U::;YJm.h::;m'Vl1uiJ'I!u'l 
q • 

I I iJ I J/ 

2) 1'11VIm{ tvrn tllu 1~CJ'i;'I::;VirYilJ~'U'I11~'i;'l\9l'i;'l\ltl1m ViCJ1J n1JiJri~u11u 1u 

3) g'W'l mV!tn\9lf:JlT~m~11ll tiYCJm'J'VlHI'i'1'b''Utf11~'~n\9l'll11\l 1cli1'Vl'Jff'V'Ill'\Jtu::;'l11J'Jt1 ~m'V'Itl1\9l~~ll (tl'U'Ug'U ·ih~\9l) 

.. 

e\11 

(7.28) 

(5.23) 

(5.87) 

(6.27) 

(11.95) 

(10.29) 

(9.42) 

(7.64) 

(9.73) 

(8. 19) 

(7.02) 

12,429 

(NIA) 

15,341 

/8.98 

15,067 

- 1.81 

15,171 

0.69 

18,547 

/8.20 

16.287 

- 13.88 

12,918 

-26.08 

13,655 

5.40 

14,336 

4.75 

13.673 

-4.85 

12,031 

-13.65 

11)1 

(100) 

(100) 

(100) 

(100) 

(100) 

(100) 

(100) 

(100) 

(100) 

(100) 

(100) 

0'\ 
.p.. 
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Vll'lH~ 3.16 'lfUfleJ'U~I'I11'1U'U'Vll\I'Hf;'l'l~ ~lH'Ufll'll:IJ'ffli'HI'liulJ i'U1'.2553 (F11:1J'Vll\I'Hf;'l'N, 2553) • • • 

,ij~~t!iil'I1"J 

' . 1DVllPI'In8 111J ftHH'IZ 
lfllflll lfll 

HlUll~lflltlll llmmuvu~ 
1D,tl 

iill1 
L~llll~l 

lflltlll 

l. l'nllJ'Ufl'Vlifl~'IJtl~~oU'U~1>1VVIH 138 (1 .34) 2,909 (28 .21) 2,599 (25.21) -(-) 4,665 (45.24) 10,311 85.54 
.. , ____ ............. ------·-.. ·-----· ................. --.. -· _, __________ , __ --·-----.--.. --t---··--.. ·- ·---·--"·--·-·--·--- ._ ............................. ____ , 

-'llmm~1LiitHim1tiT11u~ ''' (1.19) 2,631 (28.27) 2.120 (22.78) - <-> 4,445 (47.76) 9,307 11.21 

f--------;--·---·----- ·---·-- --------·-- ·-·--·-·- ·-·-·--· --·--·--·-·- -·-·-·-....... ________ _ 
-9i~MU'lm::iu~~ 25 (3 .52) 188 (26.44) 383 (53.87) - (-) II5 (16.17) 111 5.9 

- ~htluihvMq~'IJW::flflfl~lnm~~1lJ 

'l'll~LWfl 

-(-) 

-(-) 

-(-) 

-(-) 

42 (45.65) 38 (41.3) -(-) 12 (13 .04) 92 

·-·-·-·---·----·-- .. -·------.. - ----- --·---·--.. -·-·-· ..................... .. 

-(-) -(-) -(-) 3 (100) 3 

10 (32.26) 19 (61.29) -(-) 2 (6.45) 31 

2 (40.00) 2 (40.00) -(-) I (20) 

0.76 

0.02 

0.26 

0.04 

-:-d~~~i~-~~~·~w ~~-;; -~1~~MlJ-;~-- ---- ------ ---··-----···--··-····- ------·- · -------- .. ------- ----- -·------ ----------

-'h.iim(lL'U'JionmL~'U~(l<H'lvf!~ lu 

(l'U'U~iH~'lionm 
--~~-;*~,~~;~~~-;;~-;;~~~·~ -;~; 

!Y'tytylWmlJiitimu~ 

. ..; 
3. fl1UI'Ufl'Vl7!l~I'UM1llfl'Ul 

.. 
4. !l'U 9 

711J 

-<-> 21 (41.18) 22(43.14) -(-) 8(1 5.69) 

I (I 0.00) I (10.00) 6 (60.00) -(-) 2 (20.00) 

-(-) 4 (57.14) 2 (28.5 7) -(-) I (14 .29) 

I (1.06) 10(10.64) 7 (7.45) -(-) 76 (80.85) 

10(1.56) 49 (7.66) 46 (7.19) -(-) 535 (83.59) 

8 (4.35) 21 (11.41) 39 (21.2) -(-) 116 (63 .04) 

2 (0.44) 28 (6.14) 7 (1.54) -(-) 419 (91.89) 

2 (0.78) 33 (12.79) 2 (0. 78) -(-) 221 (85.66) 

········--······-···-·-··--·-
-(-) -(-) -(-) -(-) 23 (100) 

···········-·······-··-·-····-·-·· 
2 (0.85) 33 (14 .04) 2 (0.85) -(-) 198 (84.26) 

12 (1.42) 151 (17.87) 159 (1 8.82) -(-) 523 (61.89) 

162 (1.34) 3,142 (26.07) 2,806(23.28) .. (-) 5,944 (49.31) 

51 0.42 

10 0.08 

7 0.06 

94 0.78 

640 5.31 

184 1.53 

·····-·----··--······ 

456 3.78 

258 2.14 

23 0.19 

235 1.95 

845 7.01 

12,054 100 

' ' ~ eva. ~ ~ ~ cv~ 1 d Ill ~ d 

2) 'ffli'HI'Jfll'Hflfi~UI'li'HI'JB'U'l Bl'Vl lflfi~UI'11'111'J':il:IJ !'ffVfll':i'VlHI'll'l1'U!'fl';iB\Iflfi'\Jll\l 

1~1'Vl':ift'VIll'IJW~oUUHI 'fffll'VII!lfi~B:IJ (tl'U'U~'U 'lh~fl) 
I I 9J I 

3) 'l1Ufl~11~mi'JB'U'l enV1 'l1'Uft\ltlflfl'U 'l1'Uft\ltlfi'\Jll'l 'l1'Ui'l'11 'l1'UI?i''U1:U' 'l1'Uthv 
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' ' d. vc:r. v v o 

m 'J H 'V1 3.16 U ~Hl .. Hl1J 1'1!'111'1 ~ 'J 1 ~ 'J 'VJ1-:j 1J fl'Vl'J'J 1 'JH)l t\! 1 ~ fl 'J ~ 1 U 'U fli'IUH1'1 !'111'1 • • • , 
U YUl'. 2553 ~1J~m~~YJ'Ul'11tY !flfl~1fl'li'1J'Jt'lt11tfl'Ueli'I'J1fl.Q'11l11Vfl1'11'Ufl 'UVfl~1fltJ'UtJ.:j~~1!'11~ 

, ' 
~1fl fll'J 'li'1J'J t1 ~ fi'I1U 1 i 'U m ~'lfu ;fl '111VU9f.:j'Jtl ~fl fltl'l1lJl v nci nl~·hYi~ fl 'Jt'l~l.l'V11-:j '11 ~1-:j 

IJ1 I IJ1 3l I <V"'> _J d <V d <V I IJ1 31') I i 31 
V1~ ~l.J ~fl'lf1fJ~fi~1JI'I!'I1~ 9f.:jl.J~1!'11~'11~fl~1fl~1l.Jfl'Jt\!fl.:jflm1 ~fl ~flfJI'IH ttl'! 'U'V11-:jVVl.J 

'111flr-i'l~'VJ1-:j L~~~ Vfll~~ fl'J~'I1l1-:j!~'U'Vll.:j ~~~·1hvi 11' r-i''IJ1J~iif111l.J'Yl~Vl.J '111V~'U~1 l 'U fll'J'IJ1J~ 
" " ' , 

lJlfltJ.:joUtJ m~'li1fJ~fi~1'U1tJ~u~m~~.:j 1~ 
' ~ Q.l ~ ~ Q.l 

f111l.J1J fl'Yl 'J V.:j'\J V .:j fJ'J fl fJ1'U 'Yl1'11 'U~l.J ~V .:j ~1!'11 ~'11 ~ fl f1 V 1J 'J'J'YJ fltfl'U VI'I'J1 fltl'l1lJlfJ 

tl1'11 'U f) u ~ ~ ~ tl fl'j ill 'lf1 ~f) ~h 'U i '11 tY t flfl u fh tl fJ'U ~ ~1!'11 ~ ~'U "1 t ~ 'U ~1 !'11 ~ ~1 fl ~1!'11 ~ 11l.J 

I I I I SJ 
.et.d.-=:.. .::i.:::iLlt. 0 .d. I I d ~ 0 Q.l 

'111fll.J 'V1 'Jl.J 'V1 H'Vll.J ~ .:j V 1'U 1fJf111l.J ~~ fi'J flt fl fJ'J U fl fJ'Jfl fJ1'U 'Yl1 '11 'U ~ !'lf'U ~tll'U 1J 'J fl1 'J 'U 1l.J 'U 

ff'UVI'I'J'J~~m'Yl'Jt'l '111vG1fvJJ U11l~'li1v~flv11~ml'l iu mt\1~-:jflcinl~ " . . 
f111l.J1J fl'Yl1 V.:j'\JV.:j r-i''li'1J ~ l flfJI'I'J .:j ~ ~1! '111'1 '11 ~ fl~ 1 fl fll'J 'IJ1J 'J tl ~ t ~ fJ.:j~ V fll'J !flfl v1J'~1 '111'1 

'U q q q 

f)} CV d ..::). 0 ~ Q.l 3) ~ ~ I 

('JelfJ~~ 85.54) 'U1J'Jtll'J11fl'Ufltl'l1lJlfJfll'I1'Ufl ('JelfJ~~ 77.21) ll~~l'lfi'I1'Ulfl'J~'lf'U'lffll'lf'U fJ1flfJ1'U 

.c::l 31 ~I ~ I d 3) 

'Yl1'11'U~"!tlJI~fJfll'Jf111JfJl.J ~fll'I'H!Jfl~el:IJ (H'UI'Ifl tl'U'U~'U U~.:j~'J1-:j) f111l.Jif1'JfJfl ('JelfJ~~ 5.90) 
, ' 

1'11JJih~1J'UCJfltJ'UilltJ~1mi9J~'U"'l a1i1119f.:j~flflQ'11lJlfJ (~av~~ o. 76) 'li'1l'Jt'lll-i'lf1'Ult1J'I11v ll-i1ll'U 

31 ~ 31 
('JVfJ~~ 0.78) !1J'UI'I'U 

I 'j)QJ d. 9) 'J) d. Ql ~ 
f111l.J1Jfl'Yl'jeJ.:j'\JCJ.:j~'\J1J'U'Yl1-:jeJC)l.J ('JelfJ~~ 5.31) l.J~CJ.:j~1!'111'1'11~flflel llJl~'J1 " . . 

'J) Q.J Gt CV 3/ I 9 I .C:::.. QJ r/ Q.l d' 
('JVfJ~~ 1.53) u~~'I1~1J ~'U'Utu~'U1J'Jt'l ('JeJfJ~~ 3.78) ~1'U ~'11tlJiflflfl1J'Jt'lfJ'UI'I 'Jt'l~fl'JfJ1'UfJ'WI'I u~~ 

fl'Wl~'Wl~ 1 1'11lJ ih~1J fl'j ru ~ 'l nci 11'111fHll'W f)l'j l~'W 'Y1 Vll fll:l ~.w f1'J () ~lJ '1'11'1 ~BlJ 1l~'lfJ tfl:ll'l BU~l'l119l • • 
~~ 3lcvd Q.l cv \f13l 
9f .:jtflfl ~ 1 fl ~'U1J 'U'I1 ~ 1J 'U t\! ~ 'U1J 'j tl ~f) 

3.s tqt1 

u~ ~'Yl 'J~'J 1'lfU tlJtll~ fll'J 'U'W ri .:j'Vll.:j1J fl u~l.l 1ru ~ 'J n 'J ~ 111 u fl 1'11l.JU ~l.fl'Yl 'UeJ <J'Vll.:j '11 ~ 1-:j '111eJ'V11-:j 

1'11:1J U 'J~ !.fl'Yl 'U eJ .:j 'J t1 11'1 t1 U 'J ~ ~ .:j fl fll'J 'U 'W -ff .:j r-i'1 fl fJ~1 'J '111' eJ -ftu li' 1 1 fl fJ!l ~fl.:j 1ll'U Production Rate . " , 
0 Q.l 0 311 ~ 0 Q.l .<:::to 9) .<::::t. .<::::!. QJ.<::::t. 

~1'W1'Wfl'U- 'J~fJ:;;'Vll.:j 111'U1'UH flfJ~l'J - 'J~fJ~'Y11-:j '11'Hl'Ul'I1'Ufl~'Wm- 'J~fJ~'Y11-:j ~tll'lel1JI'I!'I11'1 " . . 
0 Q.l .<:::to 3} .::::. 

1l'J11l 'J'Y11-:j1J fl 11111 u f11'11:JJ~ fl'hl ru :;;m'J lflfl ~11'11\'J nm ~m'Yl u 'Jfl ~ eJl.l u ~~'lf'U <fl'\JeJ.:jfJ1<flfJ1'U Y-11'11 u:;; 

~~'\JV.:j~U~!'I119J el11l'Yhi11'tirv;il'l (Fatal accident) 1Jlfii~1J (Injury) '111V'Yli''YlViY'U (Lost of 

properties) 
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" ' 
n1t! 'Hl.U\.:~191' 'W ih! f.J~ tJ mllJD"' tJ~u)v'lJ t!..:J ~hw~n u"' ~ ~'IJ'l.J ~'Vll..:Jtl 'W 'W nn fi111 'W ~ 

<u <u 

~t!m~fim'W~ lli'~~'ilt!~~tl~lmll '111tl~~mm~w.h..:Jm..:J ~lu m.J-.:J'lltl..:J~'iltl~~tl~l~~ll '111tJ 

~~ m t1 'l"D u 'lJ 'lJ tl--lfiWW'\"1 m~ t! tl mt 'lJ 'l.J'Vll..:Jt ~ 'lllfiWIPl u"' ~ m~ tl tl nu 'lJ 'l.J~'W "1 u"' ~ m 'l"'l.J ~'11 n 
<u 



_ .. 

' .:t 
1.Jflfl 4 

J/ Jl I I 

tJ'Yl'U nrir:~il.:.~ih~miu~tJu 1ifimn u":::uf-lu.:.~1u 1'Yitnilvn.nfL1tJ.:.~ "n11tJ~Hl1J'i'ilJn 

.Ji'-Hl'i11 ~'ti n'it11J 'i'J'YI n U ":::~ .:.!~1'1J 1Vfl111J ff:::~1fl1J'IJ'YI1.:.1'11" 1.:.1 1 'IJU 'i :::m ffi 'VI V" U 'i:::fltJ1J~1V • 
1~QU'i:::ff-:Jtl rh'I1'1J~~1l1 '11lt"lfl111nhl'ity'\Jt"l.:.JiJtym 'YI1J'YI1'IJ1'i'JWn'inJ ff1Jt~'IJ'1i'tl1J" i1m1:::..f 

~ .I ~ ~ Jt 
'\Jt"llJ" ff'tuf-1"11fl'.I:I1'\Jtllff'IJtJU'IJ::: u":::tJ'IJ C') 

.q .q ~ a d .:, .J Q,l d o 

1'YIV1'1J'W'IJ 1i l'itJ.:.J "'YI11tJ~'it11J'i'i'tJ n'lf1fl'i11 'YI'Wmt'ltJ'i'il} n 1m:::ff .:.~mu 1ttfl111lff:::~1n 

1.1 'IJ 'YI1.:.1 '11" 1.:.1 1 'IJ U 'i:: I 'VI ffi 'VI V" iH ~ q U 'i:: ff.:.! tll'~ tJ I ff'IJ tJ U 'IJ:: U 'IJ 1'Vl H 11.:.1 U f-.I'IJ U":: tJ tJ 0111.11.1 

l'i'\11flW~'\JtJ.:.J~'ti mt1 ff11i1'JWUlflfl u"::~ .:.~ihu 1ttfl1111ff::~1fl1J u 'VI N'11 "1.:.~ 1 'IJU'i::I'YI ffi 'VI v .. 
~ ' 

~.:.~~ih~tJ'tlu~tJu m'l'fffl'.l:l11~v ~.:.~u ff~.:.~ 'lum'VIn 4.1 

4.2.1 n1'11'1J~~111 u":::fl1111ff1fltu'\JtJ.:.JiJru'!11 ti1'11'1JWl~mh:::ff~tl '\JtJ1Jl'\J~ Uff~.:.J u u • 

'l .J " Q.q d. _I.e:. ' 
UU'YI'YI 1 'YI1J'YI1'W1'I'HUfl'I'IlJ 'llfllJ"'If:l1J'IHJfl fff:l\Vlf11'I~~'YI~I1Jti'W u'.ilJltu ~'.11~'.1 ~1f111U1ti~1U 

d Y a ' 
lfltt1'\JtJ.:.JfltJ m11'YI1.:.1'11" 1.:.1 u":: mllm'i'\J'IJ ff .:.J'Yil-31.1 n 

rl Q.l Ql.q Ql cvc:t. 1 Ql a.~.c:t. 

'i t1 u u ~ 'VI'i:: 'i1'lf1J tyty~ 11'i 111 'i'YI HtJ n 'VI 'i::'i1'lf1J tyty ~ fll'i'll'IJff .:.J'YI1.:.11J n u "::'VI 'i ~'i 1 'lftJ ty ty~ 

m.:.~'I1"1.:.J m.hv.:.~1u u 1vmv Uf-.I'IJ m'i'tiWJ'IJ1'\Jtntt'YI1.:.1'11m.:.~'luu'J::mffi'Yitt 
'J} .q o'J) .. 1 " .o=::tlo.c::t. 0 Q.l ..J. 

4.2.3 '\JtllJ" u"~f11'i11fl'i1~'11'\Jtllql" u'i~flf:l1J~1tt fft'l~ U'i::lfl'YI 1!1'1J1'1J tJm11'VI11 

"'tJ n t11J n 'YIn u":: m'J~ 1'11 ~ u" ~ u u 11 1! 11 'll tJ .:.~ 'i t11J 'i 'i 'VI n 1 u u 'i ~ 1 'VI ff i 'VI v iJ ru '111 tJ u ff 'i 'i fl"' tJ \1 
q q q q u q 

~"' d "' ~-I "' ' "' ~ • I 11) 'Jt11J'i'J'Yifl f-.I'\11J'\J'Jt11J'J'i'Yifl '11'Jf:lf-.lu'J~flfl1Jfl\lnl'J'\1'1Jff.:.I1J'IJ'YI1.:.1'11"1\I '11'iflff1V'YI1\I t'IJu'J:::l'Yiff l'YIV 
q v q ~ 

4.2.4 ffn'.l:l1 'i u u 1.1 1.1"' tJ .:.~~ \1 fl ~'i t1 .Ji'1 fl 'i11 '111 fl~ ~ n 'i t1 ~ ij tJ rJ~ij tJ v 1 u iJ \1 111'J u 'l u cu cu cu q 

.I 11) ~ • ..,.,; "' "'~~ .1"'.1 'l "'~ • 'l 
u'J:::I'Yiff l'YIV '\Jfl111fl~'YI11:::'JtJ\I'J1J'it11J'i'il}fl '11'Jfl'\Jflfl1'Ju'J1Ju'l\l t~V t'lf'Jt11J'i'il}fl~111fl1'11'1J~ t~V 

'11th tl\11'1J 1 'IJU 'i:: I 'YifflvW U" :::111~ 'i il1'1J 1 ~ 'IJ ~ 'IJU 1.11.11 'IJ fll'i 'ti WI 'IJ 1 '1i'fl I ff'IJ tJ U 'IJ::: 'i U U 1.1 1.1 ~ 11 fl ~ 
d ~ 
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'" ' 
4.2.5 ~'JtJ m'l~ !~'U flU 'U~!f1W en !W ~ '\1~f)f11'J fll'I1'U 'fl~lU '11 U ~-n~~~fl~li ~ fl'fl Hl 

q 

c:., 4!!1 .d Q.l .ct. d J., d Q.l (1.1 : 

'If 1m 11 11 'J fl'YI'Y'l f1Hl1J'J'J 'YJ n m'J flflmtuw 'J~ lfltu. 'fl'YI ~V'fl 'Jtl'lf1rl'J nu t'l~ 'YI'Y'l m t:nJ nVJ n ('Yifi''U~ 
1 

i~v~~~v1unm'JlJfl~t~u 1 u 'j ~w;h~'llu~ ilifl'u Yl~mJl-ll-lfl~~lrJ'fll~.Uu~i~ 1 u 'Yilu 111 'YIN~~: 
~flf1~1tl'fl.,r1tl iJ9htJ'YI'J ~ Ut'1~~1UYI'I1~'ilfl'fl~fl~'JfiU'J'J'Yif1 'fl11lJf1{l~'lfV~'YINi~ '\1~fl'lffl~'il'f.l'fl'Jt1 1 

~ ~ q 

fr1ih~t11 'YIN!'lYlflflf1) vtJmruf111JfllJ~'Jl'ii'J ('11~f1 ~~~~J'U f1 '11~BBtJmru~~'fli~t~B mJ~l'IJ'fl: 
• • q 
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I I I 'JI 1 

i 'W f.l 'W lf!Vl ~'fl ffl'J1 'ilfffl'l:llfffll'W::::'IJ f.l~fi'W fl'J fl tJ 'J:::: flf.I1J~1tl fi'W fl'J ofitJ f1J ff flTVHlih1 ff\J'Utl~Vi'W fi .. 
ff1uih l'*ffm'W~vif.l~l~tJ11l'J'JlJ'l11~ i'*umi~tY'fl'l.J1WJ'W ti'J'JlJ i~lfu~'Ua~m.hv~l'W l'*ffm'W 

'lJ 7mnl l~'W 'lltl~lf.l fl'lf'W ff'W V1J7 fl1'JVI H..., 'fl1~ U'fl ::::~ ifl'Jfi1J 'J'JVI fl il w Mlf.ltl ff'J'J fl~i fl'J o cu q, u q 

1m:::: 'J t11J 'J'Jl'] fl .u'u1 ff'Wf.IU u:::: fl1'J f.ltl flU 1J1J M 7utli'1Jtl \ ~~-w mo1~m u~i' 'lJ 'J fi1J 'J'J l1 fl U'fl ::::g'W'l 

' ' "' "' 5.2.1 Vl'il{)~'jfl'lf1fl':i11 

~ 'il tl~ 'J t1~1m 11 'lJ 'WVIl~M 'fl1~~f.l f.l flU 'lJ'lJ'J u~ i''lJ tJ1~ tll'W 'VllM u::::VI ntl 'J:::: lflVI • 
1~t~ihw~ o~lJ~t11~ tJl'W'VllM u:::: tl7mw 'il'Jl'il'J I'J'IllflWVlU'fl:::: fl1'Jtl a flU 1J1JV11~ 1 ~viim1 nm'J~f.l 

~'ila~'j'fl~1'fl'nl ij'YI1-:Jt.,r,aanVi11Jtt n'Uu uTVirY'YIVJ'il'j'1'il'j' "lfa-:~'ila~m'ila~~'fln'U, 'Htl'YI1-:~ 'H~a"lfa-:~ 
" " 'il'Jl'il'Jtlfl~ 'M~f.l\}flfl'W~1tl!fl1:::: (Raised median or depress) ihin::::~1Jim~

1

1fitJ-:Jfl'lJ~b'il'Jl'il'I'Uf.l-:l 

'Jff.I-:J'il'Jl'il'Jtlfl~ 

' ' " 
fi11 tl~ 'J fl-if1m 11'U'W VI N'H'fl 1~ 'Vl'Un~ i 'W 'l11J'lf'W U 'fl:::: 'J::::WJHVIH lfWm 'Vll:::: • • 
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~ 1 U 'M U ~ fi ff fll 'Vl .nlJ tJ 'J:::: I VI ff 1 littl f.l tl 1 'W 1 tJ 91 tl I 'J 'IJ 1 fl W 91 'IJ f.l-:1 fl 'W 'W n ff 'W 1-ff tJ 'IJ f.l-:1 ~.,] 1J ~ .. .. 
U'fl::::fl1'Jfl1'UfJlJtl1~tl1'W'Vl1'11'W:::: f.llVi Vll~'Jl'U 'J::::ldl-:~1\'i'~~~ tlfl~~'M~~'Jfl~1fl'J11f.lf.lflU1J1J 

' ' QJ ..c::t.GI t!i.cl Q,l QJ a.~V 

'J un 1J tJ1 ~til 'W w1..., 'W ::::11m tJ'lf'W ~ t 'W 'lflJ 'lf'W!lJ f.I-:JVI 'H v~ 'J fl '111m 11 'J u-:~ 1 1J 1 m1J 'ill-:! ff11i nw:::: • • 

'H7f.I'Jfl1~tJffl'J l~f.l'l1~~i'1J~1~tJffl'J (Taxi stand or bus stop) '117m~f.liim9Jil'il.o'tl~1'1JW:::: 
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I 1 J/ I I 

m1-:J 'Vl1uwtuu.:Jnu'V11-:J1·.nJ1f1'-h 30 t~.:Jfl'1 ~1ufluVi11-:J~1f1~ '11~t~'.it~i'u.r1-:Jff11i11W~ "hui11ruVi 
• u 

d d .c:IQI.d~ 
'11U~~tl~t1JUU"J~U1'U'Vl1'11'U~'U'Ul~n'lf1 mfl'lln'IU"JUfiU • 

mJmwfi1Uflll~11~'.i~'VlU W ~'11U~1t~.Ji'"Jfl'.i11;jfl '11clf1fl'W iA.:J HfN~'Wflt!Uf111Pl • • • 
1!!1 d 'j) ~ A 'j) .r:::~a j) ~ ~ 

'11'.itl'.i 11!'11 "f) ihtJ~'.i 1~ '.i tfl'.itl.:J'I1lllti~'J 1~'JU'W'Vl'W 'VlN (!ff'W'UtlU'Vl1-:J "f1fl''J) U1-:Jf1'JWll!ff'W U.:J'I11 .. 
tm~ (Chevron) '11~m:l1lff~~fl'WU'ff .:J (Road stud) fll'Vl~ 5.1 Uff~.:JIPi'1t~V1-:J~'I1 tJ~1fli'1fl'.i 11U'W'V11-:J • • 
'11 "1-:J i mh ~ t 'Vlfl'i 'VltJ 
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5 .2.2 ~'ti fl'Hl'l.I'U 'Yil~'H i;l'H 1 'U1.h~l'Yifl1 'Yir.J 

~'timt'l'l.I'U'Yil~'Hi;l'N1'Wth~l'Yifl1'Yir.JiJ~~,j'Uij 62 u'li~ (flWI~ 5.2 Ui;l~~l'IH~ 
II ' 

5.1 VlTlHh~'l.l) lJmL'li.:J~hrwum'I hwm1J'Yil~'Hi;11-:J 1~r.~iim.hv.:Jl'WViufi (U'U1~ 1<u~ 'H~tHhun 

'Yil.:J'Hi;11-:J) ~1U'UflVl11Jflljmfl1.h~ntJ'l.l~1r.J~oW'mu 1umfll'HUtJ 20 mi.:J mfi~~1'WtJtJfl1UU.:Jl'HUtJ .. 
II ' 

23 u'li~ mflnm.:J Ui;l~fllfiVl~1utJtJfl 8 u'li~ Ui;l~mfl1~ 11 u'li~ ~>nmh~'l.l1uhtnuih~un'timu 

~'tJi''l.l'tJ~.:JfJljliflu 36 u'li.:J 1~tYt'll'U~'t'itJ.:Jl~fl1Ti'I'i1J'lfl~'H~Vffi;1'l11W~'Uti'I'I1J 19 UM.:J ~oWmt'l~1J 
I ,/ ~ I 

'Yil.:J 1 U'H~ Ui;l~ij'Ur.J'l.I'Ifll'I'Yil~'Hi;l1-:J 6 U'H.:J 

~'timt1~tJ~1uuflum7tivtY~l.:JL~1JL~1J (m~~ 5.3 ui;l~Vll'Il.:J~ 5.2 1'111J"'l~'l.l) .. 

I 1" I 4 U'H.:J Ui;l~fllfl Vl 4 U'H~ 
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• ilwnn1 



2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

ffll'.l't1H 

" " VHl, I ~1'\.l'lfl!Jl'lH 

f)lJ.240+000- f)lJ.240+203 

l'ltl.l ~l'W'U1ll'll~ 

f)lJ.316+239- f)lJ.240+285 
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'1'111.2 111W1111Jl'll~ 

fllJ.I69+671 - fl1J.I69+805 
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Vll~Hfl 5.5 Vl'V'Ifl'Hl H~:::tJIP!'Jlff1'\..A'~:::rJ:::Vll~l'lt!Vl'V'Ifl'Hl1J'I.JVll~1Hl1~ 'illH'I.Jfll'lll.JfJlJ.fll'fl 
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'ill'l.rllffll'ltl'nl lltl~UVIUl'U 
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5.3 'fi'H'JYI'lfJ'Iflfl'HJtJ'U'fiH'Hi:ll~ 

~·mffrnnthn~~11~~':itti'1m111JtJ'Yil~lHn~ ltJtJ':i~l'Yiff1'Yiv un~~11~~':itti'1m11 
" 

tl111i''U':i\l'U'j'j'YJ0 i1qJ111 ~tJff':i':it1 UJ;l~U'U1'Yil~flflOU'U'U tJf'UtJ\ ~ ij~~U 

5.3.1 ~1u11u~ 

~f,l~'H1i'1fl'l 111J u 'YIH11 J;l'N 'lui1 'il~uu 66 nu 1J1J 'l M' ·n1~ i'mn~tJ11.J'W1111.J~ 1 

11J;lltJtJ':i~U1l111~fl~1ti~tJ'l~U1'YI u~1li'l11J'ltl'U'l'l'YJO flTYi ~11fJ~'l\li''U~H ('I\IL~tlffl'l 11~fl'l\l 
I I I I I I Jl I 

uilnciM) toWfli'mY ~~1~tJffl'l 11~flVi11 fJ~'l\loM1mlTVin-f1~'UtJ'YIH11 J;l1~ ~1tmtl~Vi~~,m~Vi11 f,l~'l\1 
~ i .4 ~ IQ.I -~ o' 1!1 ... 1 <j r/'l'J/ Q.l I I 0 I d~ d 

'lf1fl'l'11 'U'J!:U'lf'I.J 'iW\l'I.J6~01J IJ'J~ff~fl 1116IJ'l~ Ltl'lf'I.J 'lfff6tl ~~0J;l11 ff11.J\011U111.J-:I'YI\Ol~'U6~'YI 

11 fJ~'l'\li'1m111J'I.Jl11~11"1~ tJfln'U~nw 'J!:U'lf'I.J 'il~tl1'11~il~m'l 'l~tJ'l~ LtJ'lfU 'Ufl~~'li'1J~'l'~Yrh~'YI1~ 
... ' ..r ' " ... ' d91 61'YI 1J'I.J'YIH'l'11J 'l~1111~'YI1~J;l1~'U'I.JM Ofl'I.Jl'Ul-660 'il10'J!1l'lf'I.J 11Hl'l~111H'YI1~111J 'Yil1J'I.J 

m~\OIH 'l~V~l11~:u1n 

5.3.2 ltJmJu 
I I J/ I 

Vi11f,l\Ol'l\loM1m11 tJn~ijv1~ltJu1J'UVinmYfN1J'I.J'Yil~\OIH 11~fl'YIH HI-:~ 1~wi~ 

11~6~\0IUtJJ;l-:J 'illO:UliOI'lJl'U AASHTO (tll'W~ 5.6) 

W1 W2 
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4.2 (14) 7.2 (24) 

L 
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£OF ROAD 

USABLE WIDTH 

AT TURNOUT 

ROADWAY 

I I I 1 

~ .c~ Ql _I .ct 
.fll'W'fl 5.6 'YI11fJ~'i\l'll'1fi'H1 \0111l~IJU1J1J'U6~ AASHTO ('Vl:Ul : AASHTO, 2001) 
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t I I I 'J/ 

mvtti 5.8 ·nJ~~li1 hi'Ufl·rYhHJ~'l'floM1fl'.i11 U"l:::1n'l':::U1fJ1.hU'l.JUtl~ .. . 

5.3.4 ~11mwfl1UfJlH111'il1 

fl11mwfl1Ufl11'il11'il1 'thld'u~'HtJ~1fl~1fl'l'11 riTu1 11w iknv-mf'W'il'l'1'il1 
q • q u 

'JI I · I 

U'U~'U'YIH 111::flflU~1fJ l'ff'U'UflU'YIH ('nhHi'YIH U'tl:::'UDU) 'Ufl~'Jifl~'Hf,!~1fl'i1fl111 t}flfl''l' 

" ij1J1~Uli~~~~~lhtl'il11'il'l' l~fl'U 'Hlfltltyty1W ioW'il11'il'l' Uuum:::'VIlUl~fl'U 

. " 
'il1fltl1~tn'U'VI1'H'W:::~h.1 fl11flflf1Uuu 'Hlfl11i'u111 ~ ,)~~fl i11il 

. " 
0 ' d"' 

5.4.1 ~1U'H'U~'YI~~ 
I I 'JI I 

Yi 11 tl~ 1 flu n 'YI f1 <i1 fl 111 fl1'l' fi ·Hl du v n "!f11 "!f'l..l 1 1uu~ ih11111 ~1 1 l'lu vu 
II II q, q 

I I I I I 1 'JI 
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of:!& A I 4 .4 I ~1 4 0 ~ d 'J} ~ I 

fll'YI 1 flU 'j 'l''YJ fl'lf'I..I~'Vi1~ 'H'l'flfl~'V11~ 11 flf11ff'H1flfl111l'il1l U'U 'YI 'il:::~fl~'H ~~1 fl'lf1fl'l' 11111flf111 

1 flU 11 'YI f11i n 11 ~ 1 Ul nw 'YI H1 1U 1::: wh~ 1 fl'~ ~ ~ fl11 ij~ 11 tl~ 1 flU n 'YI f1~1fl 1 11'U fl m 'H'U fl • • • 

A .. 
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. . . 
.c:l o I .ct. Ql I 

ill'W'YI 5.9 \PI1U 'H'IN'YI '11 f,!\PI'HlU':i1'YJ fl'lf'Jfl'.iTJU'W'YI1'1 7 1U 7~'11 'J1'1'YI1'1m\PI 

5.4.2 l'lluuu 

~'11 f,!\PI1 tlU 11'YJ ni'1m11 1:J fi'J7iil'tJU UU~U\PI f1~1'1111 fl~ 'W m tl i''Jfl 7 11~ 7 U'l i'u . . . 
... ( o G)!ll!llcv .c!GJ ~A Ql 11)3J I d 

r.I'JfHJ1'W'W1'11'W~'YJf1111~!m'l 1'¥171~'YI1 t'H~'UU'UffUff'W ff'I'Y111~1U'I1U7tl1J17'YJf1 t\PIUr.J1'11J 
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5.4.3 ~1'il11111 u~~mn~moll1 

t I I 2/ 
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Lm 'lff!1'1Vl1'1U~~ ~'J'i111'il 7\i'lfl11iifJWfll'VH~r.J'Jn'W 'H~V~\Pii'W 'il1f1 ~h'i111111'tJn~ 'H~U~'J'UU'I 

i '11ri'Yl1'1 U"''JU~fllW !'11\PIJ:-.I~l'W11~1V'Ii'1Jf11111V\PI4'Jm1'J • 
5.4.4 v'llmwmum.J1111117 • • 

A A 9) , I I 

'W V fl'il1fl!fnfl'I'Hl.J1r.J'il11'ii11J'W 'W'W 'YIN 'tJ1~ flVU\PI'Jr.J lff'UUU'I'lffl'l'il11'il1 U~~ 
, ' ' . 

~flff'H!"''J fi11~1P191''1 ihmt'U~th nvuu-:JIV11u'Htl'1Vi'Ho\PI1tlun'YlnoM'Jfl111 (m'WVi 5.10) m11iiiho .. . . 
~1n~P~fl11l.Jt~ 1nvu i'i'IIV11u 11 'll 'I~'W mt~u11'YJ ni1m n u ~~m'iliiff\1J\1J1W i vlm~'W1m~uu m'¥11~ 
Vl1'1t .u'1v v fl'U V'I~'W mtlu 11Vl n41m 11 u u Vl1'1 11 ~ 'J'I~ii 'll1m w 111111111 u 1u uu 11 ~vii ff\PI'th'W • 



99 

d ... 1 Q,l o Q,l a d I 

(Clearest zone - 10 - 12 6-:Jffl) u~~'l~U~1J6-:!1'111JIJ~6~flU'jjl'H'l'Ufll'l'l1~~ 'H'l6'1!'~~6fi111Jl'l1 , 

.k <'~!'1 01 .I 4 <I I 01 "' , <'~.1"""""" ' 
~-:!1JIJ~~UIJ'l~fl6'Ufl6 fi111Jl':i1'\16-:JU1~U11J'nl'H1J~ 'J!''Hl1~Hl~ff1J ~ Utl~1JIJ~fl'W1fll'l ! 

I ... Q .l 101 !'1 01 ~QJ.,; 4 .I " 
;JijlJ'jj1J6-:J (PIEV- 'l~U~'Hl-:1 2- 41\JTYI) 'U1J6~fllJ IJ~~V'\16-:1~'\JlJ'U fl6'jjl(J;J1L'nff IJ'l~'jjlJfll'lW 

fi111Jlfll (I~ fi111J ~1 Utl::iJ ~~ U1i 'l 'l1J'J!'1~ fl6U 'jj-:! ff11-:J U'l -:JlffU~'YI11J 'H~ 6 ~1J'tJ 'l::ff'YI(fi111Jl~Yt.l~ . 
I 9) Ql oiiC!Io .11:1. 1 Ql I o l 'J)j} ~ .II!!! I I 

'YI11J 'l::'H11-:Jtl6'lf.'lfllJH1~'ll~'l (fll'n'YI 5.10) 'l::U::'I11-:J~-:Jfltl11 61~'YI1 '111'16-:JlJLfll:: '11'l6'1!'6-:!1H 

'l::'I111-:J'U61J'YI1-:J i 11 ri'Yil-:1 'H~ 6 'U61J '\16-:J ~h~'ll~ 'l fllJ '!f6-:J'I1 ~~'l f.'llJ 'l'l'VJ ni1m11 L~6~l M'11~,j-:~ 
I I I I 

cv .ct. Ql , cv .cl I A J.q Ql I d Ql Ql 

'YI ff1J:: 1 ff U'\1 6-:! ~ 'UlJ '\1 U1 ~ U11J Vi l'H 1J ::'U 1J '1!'6-:! ~ 'll ~ 'l 'YI 6 ~'l1J "! ~ ;J 16 UH 'YI Vi fl'l f.'llJ 'l 'l fl fl '1!'1 fl'l 11 

u""~-:~1~lumv..~ 5.11 

'lltl'Ul'll91 

1. thmni~o1flll1\IW1'111J:: 
CD Utl~n'lut1l!Jnlt1 (ti~ti'u 1fftlu 'll~fltltlfl'rm) 

(]) 1f11J~tl 'll?tl,&lflfi11UI~1 
2. 1::!1::Utl~lifUthltl91flll ri-l'llltl'HfJfiUl 'll~tl'I'Citlfi11U1~1 
3. G) l'ilu'll'lina'I.I11'Jn uwlifl~'llfJ9110Y1fl111 

4. @ ljJJlfl!lfll,w::,;u:; 

3 - S tHft1 (clearest vision zone) 

10- 12 tNft1 (clear vision zone) 



. . .. 
' 

'II •• 

rA 
~-- _________ __15Qj)Q --------~-~Q ____________________ __ 

----'cr.----=-~~~- ~~T·-.,,.,7~-:·: ,,.~.· ... ···~·(· .. ,., ..,,_,.,. ·I'!; ____ ---.: --=--=--=---=----;:,.--+-n-----
~ .... ~ 

----~--------------------------------------------------------------------------~-----

4A 

tt 
'\Jtl'lJ'Vll~ ,;tl~~'llll'l ,;'!l~~Jll.l'l 

1 l._ . -'-· _ ~-- 'l ,rvm ___ . __ +-- 'l ,~Vll.:J 
5.o 1.

13.5X?ks 3.s_J _ _3 s _2 5 _ _\/~~.5· •• 3._?~Ts b.s 
J I l I 

I. ' I I I ' ; . 
I I ' ' I' 
I ' I ' ·-· .. _ ~~~' ~ ~ 

~~·'.·;'T --~ ' 

S=:C-ION A- A 

m'W~ 5.11 i":re:J~l-:J~rHJ\91 'JtllJ'J'J'Vlfli1mn 1JU 'Vll-:J rHl1-:J bl'lm.h~ 1i 1u 11~ tJ'Vll-:J11 cn-:Jmnnilbl'tJ~GJftJ~\l'Jl1l':i 
q q 

(tlTWfl'W 1tr1JltHH'I~Ur--lUfll':i'\l'Wci~ W~l~\111111 ,2552) 

..... 
0 
0 
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' ' .c:l. v .:au ~ 

5.5 'fl'Wfl'UI UU~'fl'Wfl'U11.J'i'i'fJfl'UJ'flH't'lt'l1~ 

,, 
o I d G.l 

5.2.1 1911U'H'U~'Yl\91~ 

' ' " 
Vii fl'.i t1 U tl ~ fi i m t1'lJ '.i '.i 'YJ fl ih1 ~,j 'U ih1-Hl fl fff H 1J 'U 'Yl H 11 tl1~ ~llfl:l U tl ~ 

Jl I I I 

'YIH11tl1~U~'U~'U n~ff1V1h~1i1'U ff1V'.ifl~ Utl~ff1V~~111'11 ~1fl m~Yi 5.11911'.i1~fi 5.1 m~fi 5.2 
I I 'JI I 

1911'.i1~fi 5.2 1~ 'U i~i1 \Pi1u 11'\l ~Vj IPi~'llfl~fii fl'.it1 V~ il.i fl'.i~ ~1V~Pi'1 fffl11fl ~tJ~tiUfl11lJ1 ~1flflflUUU 
• " Jl ' 

11tl11u m'.i,ju;im11m'W~111'U~ utl~ifl1911lJ~'.i~n'lf1J'tytY'9i'IJ'U ri ~n1~un ..r~u tut:~~~1ni:1 ~~vm\ n 

fit:~ iliff1lJ1'.it1~~1111Pi1tmll~~mlJ1~fflJ ~~ nt:~ fffH~i mt1 1 ,rfft:~11fl~tJ~tiu~'.i~'.i1'lf1J'ruru9i'IJu ri ~ 
" " " ' ' lilY fJI ... 1 o Ql <j Q.l t!l .ct o QJ r il t:taJ 

'Yl NU fl 111191 tl tl111 ff'U 'Yll~~U u '.i~ lJ1 W ~ 1fl11 111 Vlll ~ 1~ fl1 HI 11111 ~ 'U 'Yl ff111 '.i 1J flfl ff'.i H'Yl~ m t1 

" " ri1nt1fff1~ ff11i1'.iw u infl'Vlu ;nu ut1~ri1'lln ~i'm:n ~n..r~ 1 'Wfl11lJti!u ~1 ~ uu m~'Htl'J~i'jffmu 
~ . . 

u~nnJ11Tu 'Hltl~11~fl11U1~~u mii ~1u,t~J1m!n ~~'.it1unnn~~ff1lJ1'.it111V11ini$1 u~Liiiv~ • • • 
,11'1JW~ 11lfl iliff~111fll'l'h~fl1'.i~mlJ m'.ii\PJJ'W1~'Wmt1 Utl~~'Wmt1U'.i'.inn1 'UU'.i~tmri nv v~tJci . ~ 

iu'.i~V~t~lJ~'W ff1lJ1'.it1~'il~ui'uu~~ i~PJ~m ~t:~ iui$1 

5.2.2 '.iUUU1Jff11i1'.iWUlflfl Utl~fl1'.i~11fl1'.i 
~ ~ 

fl1'.iU i'u u ~ ~ 1J ii fft11U191 vnnlJ ~ iH 11lfl ff1'U ih~1 ~n H 1 '*ffm'W ~'Vi fl ~ 1 ~ v1n '.i 'HJ 'lf19i 

" ' " 
111flfftlU11PJJ'W1i'.i'.ilJ 1 '*VluVi'llfl~11ll1V~1'U 1 '*tYuvu1m'.i'Vl1~11tl1~ ~~u 

~imt1~ui'uu~~ffmi:1191vm'.ilJ'Ilfl~~11~ 111t:~ff1uih~1~'Vl1~ '.it:~~i'mn~w1u 
)I I I , 

~111'U~'YJflU'.i~1fl'Yl 111fliii~~'ill'.iW 1~1uu nVluYi 'ilfl11 111t:~'!ffl~~t:~11t:~cin~111 'il'U Vii mt1u'J~1fl'VlU 

"~nu~1 mffmn'.iui'uffm-w 111flui'uuHfiiinrn.r 111fl11iiffmi:1191vm'.ilJ '1Jt1~~11~~1~n H 1 'U1'1J191 
q q cu cu 

'JI I I I liJ ro ~ Y ,,a .:::~ cto a d.~ r r GJ .t!t 01 

'Yl1~11 tl1~ 1lJ ~111J 'U 191tl ~ 'lf~ 'U 'YllJ 1 fl U1 'illJ 'il1'U 1'U 11 '.i fl'i::: V:::'Yl 1lJ 11H fl'U lJlfl LOW fl fl'.i::: 'il1V'.itl ~'.iU 
' " . 

u~lJ1WV111V1'U"W1'H'U~ Viimt1U'.i~1fi'YIU ri1u'lmul'*ii1n1~rl1tlfl~ mii l.J1tl'.i1lJ "H1v1ff11 " . 
" " 

'J :::m m.l 1u u ii1 ~u 111 t:~ '.i ~u u 1 iJ 11 i11 vu i' u tl1 fi'Yl1~ tm::: Vi rrm ~ '.i ~ u ww 1-ff'l.J i u n tiu '!ft1 ~ ~ 'j 1 ~ 'J m\ n 

" " ' 
11" ~ i 11 ~'Vl H u ~ 1 '.i ~ u 1vri 1111 ~ nl 11i n l.l 'lf19i m 'il ij fflli u w u i11fl'Yl'U ;n u 1 'Vi 1Vi ~ 11ilu 111t:~ 

~ ~ . 
" ' ' 

~UU'.i~lJ1W1Vfltll'U1V VTYl ivll41uff~ffi1~ t'{'ll1 Yi'l!~ifl tl~'IJV~ 
' " 

ilru111vu ff'.i'.ifl'lltJ ~Yi'Wmt11lJ'YIH1h ~tfi'Yl u fit:~ ri1u i m:u '.it1 f1~ 111t:~v~i u u q u cu 
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..,i "' ,f ~ ..,i, , ~ 111 I I d"' <Ot _I i o' 
'Vll'Hl':ifltJ':i::lfi'Vl'U 1111fl1111fl 'Ufll':i 'lf·n'Ut~:: L111Jltl U~tll.l~11u':i:: l.l'lfU 11'U1'Vll~ 

I Sol I Jl Jl Jl 

mmmm 11~vtJ i'utJ l.:~ni n1u tJ 1:: tfi'Vl u t1v fi111u fin~~ 1M' vdili 11 Hi ml t~1n111 'lf'U 'Yi .:~u 
, ?I ~ ~"'" i ..i , , i o'..i .f 

Vltl'lJ':iW1fll':i 66tl111J1J 1111U'Uff1'Uff11il':iW::'U6~11J'lf'Ufl1l.l 11111 6fllff'Vltl::\1tl 'lf'l1':i:: l.I'Jf'Ufl'U'U I 

11~6'U6fl1111l111i1611U1l.I~1'U~6~~u (6~ri'm.Unmv~~6~~u'li1v~11")\ 

1 I Jl I I I 

t~::tfl'U noW' tl':ifl i ~ 11~ t~:: ~V~ij fll':i ~fl tll':in~ 'fi~'Vl1~1 'li'lVV tl 11" ::n tl6fl loW 6 ~111 'U tl'l! n't'l 6~1 nt11 

tiu ~.Uu~tJ1fl mu~111u::~i mu rd6~ t~lni11'91Q'l1':i ~ff ~ri'l u fll':i 11 1~-w' n 11 'fl::11" 11 u m 111 ~floWn 
' ' " 

119ltl~1~n'U t't'lln'l1':iltlt) nimum~hil iii~nm~tJ1'Ufll':i~flfll':i 11U1tJ~1'Ui'tJNfi'Jf61J 'th'Ul11\lj 
I I I Jl I 

t~::fl11"' ~fl fll':i 1 fll.I11U1tJ~l'U n fi1 tiu flU" ffmufi't'l 6~L'Vi v1 'Yi~'thu nm~ 11" ::6~ri'mtJ nm6~~ 6~ou .. .. 
" ~~'Vl1~1'1i'166tl u"~fll':i':i~lJltJlh 1J1~!1M~i1ffm~ltl~1fitJ~1i':inJ'Jfl~ mfi fl'U'U 

~u 111" 1111 11;61 ffflflflti16 nufl6fl N1'Vl1Wltv frvl ff'Vl'19!t11'U IP111;6N1'Vl1~iil'fl6~~u tfll.l 1 ~fll':i • 
" " 0 .q 4 0 !:'1 " .cl 4 Clo Ql '1 "'" 

':i~'l.Jll.I'U11J'Ufi'U 11':i6':i~'l.JltJ'Ul':i~'lJ'lJ1ufl 'U61ffl.lfl6 f.I1'VJN !1'fl~'fll'Utl6fl 11tl6~ 'Ufffll~1fffl111tl 

" i fltJm ~1~ q~~utm:: iliff111 11m 6~i'mh11'11 tl'lJV~ ':ifl'l.J ':iHJ n i ~ 
I , I I 

Vi'WmutJ':i~1fi'VlU m~11 11~ 11'11 n't'l6~1'fit11~1'U1'U111tl 11;6m111ol u fll':i ~6fl111~ 

91'fl6fltl tJ 1~q ~ m" 11;6 •1h~n" 1 tJ n~ffmu~'t'l6~1~ fl1~~ n~11 11 tl66 nu 'lJ1J':i6~i''lJHI i fltJffl':i 'U 6~ 
'11 mi6~1~ fl16 du ~ 1 'lJ 1~11 11 ~ n111'U fl nmtilflilfl 111i'l.Jl~U 11 ~tilfl91" 6~11" 1 

fl1':i11~ mgfl~ 11;6~~r~u nn i ~ffmu~Yi6~t~ fl11i ':i ':i11'lfl~ 11 ~6ffmH~u 1i':i':i11 

~ij ~, u 1u '11 n'Yi 6 ~1 ~ fl1 u" ~ fl1~ v1u ~ 1'H u ::111 n 'H;6n fl1111 ~ 1 u mn 6~ Hl91" 6~ n" 1 

_IQJ .... I "IQ.I "J) ~ .q 

fl1 ':i 6 6 tlU 1J 'lJ 11" ~u ':i 'lJ u 1 ~ ~ ~~ 6 ~1,! ~ '.l tl'l:l1 ff fll'VHL 1~" 611 1~11 'U 6~'1i '.l '.l 11 'Jf191 

'H~6'l.J1fl1'.l'U6~11'H~~ff'fl'l11~u1i n11 i~mll~1:: i 'l.J'.l1W ffmu iii M'um'l.J n1u 'H~6nJ~fl'U'tl'fll~ .. 
" ' ' 

61Vi 1Wtl'V1Ht'li'166n fil'H'Uf~Viun~6fltwmi1wiu tJn~ ~~66nuuu h1n'Wmflmi~~'Vl1~'11"1~ .. 
11;U~1'U 'U Utl 1~6'flflf.l" tl'.l~'Vl'l.J ~ltlltltl~ 11~6~'U"~66~ ~U'tl'fll'U~nU·H~tl11i':i ':i11'Jf1~ 11;Ultl1~~ 

I Jl I I I 

f1"tJ 1~u 1i ':i '.l:U vhmn\Oi~'Uu~n'W tl'.lfl t~::~6~ ~hJ'lJ ~,j~'fi ffU flfll~'ll 6~'tl'mun'Yi 6~tn ti'J'Ii ':i':i1J'lf1~ 

11;mm~ ~ff'fl'l11~u 1i':i':i11 111 n ~ 11 flu ~u~ l ~N1'V1Nii 1ml~ 11;ij N1'Yll~fl rum~ 'tY ~ 1 ~u':iu~i''l.J 
q .. 

" ' ' th"Hi! mfl'tl':i':i'I'Jtl fl1':i61fftJm'.l1.Ji''lJ1Jii'Yirrtf mVi tJt1nfi'u i~ 'H;6 i~~:u 1Viu'l.J~'JJ'~'tl'm'Vlfit1'.l1tlt:J 

i~fl'.l111 
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.r "' I 5.5.3 'W'U'Vl'Uti~'YI'U'Jf.J-HW 

q 0 I ~ 0 Q.l 

'Vl'Vl1fll'S'Uti.:J'YI'U'1tJ-!11'U m'Vl mn~m-s'Vl1-!l U'U'1-!Ifll'S'Vl1~ t'U~fll'S'Vl1~ ff1'Uf1'Vl1~ 

'11"1-!1 ~ 1 'U i.:JJ111'11 m tlU'S 'S'Vlf1 'il~m 1, '11~tl~ 1'U 'Uti-!1~1'J11l 'VlH'\1 "'1~ t~n 1 "lf't1'1'U ~~ mtl i'fi' • • 
4 CLJ t!t .J .,.,,X,d YoQ.IJ. 

t 'VHl 'S tl-!1 'S U f.J'1~ t11'U 'W 1 '11 'U~ 'UH i.h ~lfl'Vl '11 Hl'Vl nth ~lfl 'VI 'U'U tltlfl'U'W'U 'VI U'l ~'Uti 'il1f1~ tl'U . "' 
1 ~ f.Jl 'H 'W1~ ~ 1'U i .:JJ 1 '11 '11 fl'\1~ tl~ 1 'S '1'il'Vl1-!l '11 "'1~ ~ -!IU fl1 'S i.J i)'llii~t~tJ'J.u' tl-!1 ri'U f.J1~f.J1'U 'W1'\1 'U ~ U'U 

I if 'j/ I 

ffmtJVim~1uu.u't~~ fiv iiff11i1'Jt).ii.Jtml~'U~1'U ll'l~ff~fl1'U1tJfl'11tJ-n'~~1f1 I 

~vrli'U-n'fll'W~ 'W~t~tJ'l<Jf'.:J1'U v1Yi ff'U1 ~li~~n iir-H'u~~'lft!U n1ri'U~u" tw~iiu~nn.u'vtJ"'VlH I 
<!J q <!J <U <!J 

I I" 
U'U1'VlH t~tlf1U'U'U 11~mHui.J1.:J fit~ ri~tff~tJ1-H'Mu1fl~1'U Viii vl1t'l Vii.:J 

l'Y!tl 1~ -n'tl 'U'U 'VI H '11 Cl '1-!li.J 'J ~ lfl'Vl ~ H "l 'U~ fll'S t ~ 'U ~~ f1 'S tl '11~ eJ ~~f1'S tl'U 'S 'S lJ f1~1J 'VI H ~'1tl 
'j/ I I I 

1~tJhJ~1t1'1'U~t!HllU-!IG-!Ifl'111J~ '\1~tl~'UVi U~eJ1rltlfl11tJ~Vi'UtJ-!I'YIU1ti-!11'Ui.:Jf1~11 iiVQ . 

" ' ' e::! ~ 0 Q,l e::!,:::! ..r::!t d. Q.l Q.l ~ 

-n'tll'W 'U'J fllHJllJ'W'Utl-!lltlf1'lf'U tl'Yl 'iltl~ '11'J el'Yl'Wfl'Jtl 'Stl-!1 'J 'Uf.J1~ f.Jl'W 'W 1'11 'W~tfltl'U 

'Ylni.J'J~tfl'Vl 'U'W1~ fl'111J1l u~n~l.:Jriu n-r~tli.J'J~ff-!lrl'Vl1~1i'jfl'ij t~vu~nnHt~lJJ1lTut~vtwli.:J q q q q qJ 

GJfeltJU11-!I (J1lJ'Wtfl~eJ-!1 '11~tJJ1 t11nt1 U'U~t~tli 'YI~tl~'W"l ) U1~~1'Uff~~'1f1~el i.:JtT'W '111f1ili~ 
Q.l 4 Q.l n I f/ Ql I ~ 0 ~~ I Q.l , 'J/ 

1leJ~'W mwt11~ tllJ 'J ~"" .:Jfl ~-!I nm1u 'l~'W v m 'YI'W Vfl 1111 'il1tlJ'W t'lf'W ff'Ul -s tl'U n 'VI f1tlf1tl n'U v 11 tJ t~n 
q q q 'U 

X d o q 9.1 d Ji Q ~ 'J)w d 
1llf1'W 'W 'Vl 'il tl~ t'W ':i 1~ 'U 'W 1~ 'Hl 'Vll m 1'11111 'il 'U t1 ~'Vl 1l t1 ~ Cl ~ Cl-!! "1f-!! t lJu 'Vl-!ID tu'\1 l'U el~ N'U 'lJ 'UHl'U ':i ':i 'VI f1 

q u cu q 

U'l~~i.J'J~nvum':i 'U'Wff .:J~~ewil~'Y! 1~~mt1 vvH 'h ~mtJ ffmuu~ m-sJ1lTtHtlf1'lf'W ut~'W ~l'W 1'W 

" m n n 'J ~ 'illtJi.:J v du u 1 flH ~ H 'Vl H '11 'l'1-!l u u.:J m 'J ~ .:J ui.J-s ~ mru 'U tH ~'iT 'l <Jf'~ m t1 u n 'Vl ni~ "' ~ . 
'JI<l­

!ttl'lf1'Utu~ 

"' "" 5.5.5 fj'WtJU'Jf1l'J'Vll.:J'I1m.:J 

l;J'W rhi1 m ':i '¥11 ~ 11 fl 1~ t 1:1 'W!t 'W'Jfl ~~ N'W 'Jfl ~'14' m t1 ~ ~ Ul'W 1vn 1nJ fl'::;~ 1 n 

d ~ Q.l tlfJ) ~ d C\ ~ Q.J 31 'j) ~ 
('Yl'W-!!Vlf1 'ey'U1 fj'Wti'Ufllq!Cl'YlN'Yifll-!1) !t'l~'U'Jfll'J (fftll'WU':ifll':i'Wltl'W ':il'Wtll'Yil'J 'Jl'Wff~~'1f1"1ffl 

I jJ I f I 

'YI~flff'Wrll'lftJ'lf'W) u~m-s 24 'lf1ttJ.:J 'l"lf'~'WVimn iiil.:Ji.Jf!nff~H ff.:JUl'W'1Vfl11tJ-n'~~'1nmn 
q "' 

~ 1 n -!1 'Yl u u n ~ u 1 H ~ mn ff -!1 ii i.J~ m ru u n ~ fl 1 1 tJ ~ 'U tJ-!1 tJ1 ~ til u Vll 'Y! 'W ~ t ~ 1 v v n ff .:J i 1 tJ v N 
q q cu 1\,1 

r/~ d c:j A' ~ rl.<::l A CV Q.l A 

fj'Wti'U 'J fll'S 'YlN'\1fl'1-!IU'UU! 'U~lff'S 'il'W tll'Yl fj'Wf.J'U'S fll'J'Yll-!1'11 nl-!!Vllfl'fJ'\1 tlltl!n'U 7 1l-!I'YI 1~'H ~~ 'lf-!I!'Yl 'J 1 

"" 'J/ l d II] o' 
('U'W'YlN'Yin'1-!I'Wlfl'fJ'YI1Jltl!n'U 7 f11J.49+150 "lfltl!!n~'U'11'YlH Vl'W'Yl 50 t~) fj'Wf.JU~fll':i'YlN'Yin"J-!1 
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.... 
'UtHnrt ~-311-l'~uhth~ ('l.J'\.J'Yl1-311rt1-3'H1J1f.Jlrt'U 11 fl1J.33+420 ~1t.I'Yl1-3 .nuVi 6 i -i) ff'\.JV'l.J~fl1"i'Yl1-3 . ~ .... 
'Hrt1-3th191::::fHN ~-3'H11ttJm"i1~ff1J1 (1J'\.J'Yl1-3'Hrt1-3'H1J1t.l1rt'U 2 fl1J. 85+000 ~1tJ'Yl1-3 .nuVi 37 i'i) 
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~----------

0 
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9111H't15.8 ff1uu1::!YI'Uutu'l1l'Uti~'Yl'V'Imt:l Ui:I::'Yl'V'Imml.l'Yll~ 'Uu1::!'Ylff &'YlU 'illf111-1i:lff111'ilrrmn (11'0) 
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N1il111maa:;"J::llluJ, I ~tJn.,tJlmufllJ1l'l111'l Q'llil'lqjtllllfl 
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'rlfHIID::'IIfllJI'IIIll NDtl'll:'rllJ 

inww:; Q'lU'rlH 

\'11'1.217 ~l'll<H'ltJ'rll~ 
o=l 0 I c$ 

fJ\Jll'n'lf1il'll- tJllflV'IftJ~IIJn 

f11J.37+700- fliJ.38+500 

'1'1!1.218 ~l'll<H'ltJ'rlH 

tJllfltlltl iiuvmafiv79i -1J'1i'IJ6 

fliJ.24+110- fliJ.24+230 

'1'1!1.226 ~l'll'1111'rll~ 
0 Jl ~GI ., 

m&fltJ111m~ll~ -lj771JtJ 

fliJ.84+329- fliJ.84+629 

'1'1!1.304 ~l'll<H'l!llm 

lY1'1lih 

tli'u1Jihitnr 

lY1'1lih 

t1llfltJnihmf1J'1- t1l&twi~J,,~v1 1 tlfut,]ihi'rnr 

fliJ.66+275- fliJ.66+375 

'1'1!1.304 ~1'1l<H'1tJ'rll~ . 
thswniitmNi- tht1ai~u,,~v1 

fliJ.71+200- f11J.71+400 

'1'1!1.2090 ~l'll'IJ1l'l'll~ 

tJllfltJUlfl'lia~ -l'llllm!l 

fl1J.2+469- f11J.2+536 

'!J'IlO\J1nwrm 

11!11~ 

tli'u1Jihitn1 
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~11H~ 5.8 ff~thh~t~uilty'Hl'Ufl~~imo u"~~imo~:wvm1uth~mffl'l'lf.l 111flN"'iYT:i11lfftnn (~fl) 

Q'ltl'flH 

lHL2090 ~1U'U1l'lll~ 

tilL.nt~thn~!l~ -thliimj1 

f)IJ,8+500 - f)IJ,8+586 

'lltt2113 ~TII'U11VIl~ 

a ' " o " !lll.fltllllU'IIlV- !lll.fl!l'llllll11 

fl1J.l+l61- il1J,l+339 

'llfL2196 ~1U'U11'111~ 

th.nmniiJlYil- !'iltll!ll'UltltJ 

il1J,l+384- 01L2+025 

'llfL2222 A'l'll~lVVIl~ 

Dfll!W:: 

tli'utJihirrli' 

tnuih 

~;nuiJ1 

iillll!l\lllaf!IJ- !'iltnt:~il1Ja!T~trll1n I tli'u1Jih1rrli' 

il1J,0+850- iliJ.l+OOO 

'l'l't1.2224 A'lU'U11'111~ 
0 d ~ v 4 
!lllll!JIJ1flll1M -1J,'II1JU!ltlll1'11tl 

fliJ.7+300- f)IJ,7+465 

'llt1321JlU'U11Yll~ 

oUVUl'll- n~M1.J1 

fl1J.l85+504- f)IJ,l85+604 

" '11U.317 \liT\1'1111'111~ 

~U'I11.J1- !'iltlltJ 1u~J1!t1u 

fliJ.6+319- f)IJ,6+450 

tli'u1Jii'lirru 

~u6u1rm 

'l'll~l1U1~ 

tr1UU1 

.. u 
'nllFIIIli::'Uti1JI'U\ll ~ : I -• I Nl\l'n\1111li::1::Ult1Ul flllil1Wfll1Jf.!IJ\111\11 a'llil1qjtl'illfl NQfl1::YIU 

UIUIUIUIUIUIUIU IUIDIMilll U ~ ltli~I~I~IUIUIUI~I~ 

vlvlvlv v 1 vi v v v v 1 vi vi v v 

vlvlv vlvlvlv v 1 vi vi v v 

vlvlv vlvlv vI vi vi v v 

vlvlvlv vlv v 1 vi vi v v 

v vlv vlv v 1 vi vi v v 

v vlvlv v v v 

v y v v v 
N 
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VJl'lH~ s.s 1:1'1'lhh~t~ui1rum'll'ti~~'Wmo ua~~'Wmo11l'VIl~lut.h~t'VIfl'tvw \11flNad111\Jfffnn (~'tl) . " 

'. . 
'ltln1~flllJfJ)Ji11\l1 .. u 

Nlll'11111U\1::1::1Jl!J\h D'lliU'Iftllllfl Nam::nu flVI~IIi:IZ'VtllJI'UVI 

D'lllnl~ Dfl'YW:: 
1.1 1.2 1.3 1.4 1.5 1.6 1.7 :Z.1 2.2 :Z.3 2.4 3.1 3.2 3.3 4.1 4.2 4.3 4.4 4.5 5.1 5.:Z 5.3 5.4 

n~l.318 ~11.1'1111111~ 

~m~- tl11fltlflt'I1Hi11t\i tli'utJihiflu v v v v v v v v v 
fl11.69+850- fl11.70+150 

na.3138 ft'1u'1111nH 

tl1LfltJUa1nu~~- tl1Lfl!JV'1urho tli'ut;]ihitYu v v ..; v v v v v v v 
fl11.40+550- f111.40+670 

na. 7 ~1ou11::'1111111~ 
' ~ 

u:ai~mn- '11111{i 
'!f\IVU'>011 

111~11111~ 
v v v v ....; 

fl11.49+150- 1111.50+100 

1111.4 ft'1U'Il1111H 

u1::ll1um'liuli'- thnmimt::un ll'1Uih v ....; ..; v v v v 
fl11.331+516- fl11.331+816 

1111.4 u1nllum::ni1H 
' Q 

u1::1l1um.Uuli'- '![11'1'11 
'!f\ltl\J'l'011 v ..; 
111~11111~ 

v v v v 
fl11.431+400- fl11.432+200 

11t'l.4 A'1U'Il11111~ 

'![11'1'11- tlllfl!Jfl1::'1[l ui'utJii'liflu v ....; v v v v v v v 
fl11.525+462- fl11.525+546 

na.4 A'1u'll11111~ 

thmm:: 1 fi:: - 61Lmlfl:aue1 ll'1Uih ....; v v v ....; v ....; 
fl11.649+825- fl11.649+959 

L... ~ 
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9111H~ 5.8 ~11hh~t~'Ui1tum'Ufl.:J~imu Ul;'l~~imu1lJ'I'l1~1mh~mfft'l'ltJ 'illf1HI;'l~l11'ilflmn (9ifl) . " 

.. v 
j:b~11111UD::1::tmnh fltln1wflltlfl~~~,,~~, ll'lli11qjtllllfl Han1::nu Ylfl~IIQZ'II&Ul'llfl 

l:rliJYIH Qfl'WW:: 
1.1 1.2 1.3 1.4 1.5 1.6 1.7 2.1 2.2 2.3 2.4 3.1 3.2 3.3 4.1 4.2 4.3 4.4 4.5 5.1 5.2 5.3 5.4 

'I'U'I.4lll"U~l!JYI1~ 

Hllmm::rt.Je{- thlll&flatmhrnu n'1"Uih v v v v v ....; v v v 
fl1J.685+814- fliJ.686+014 

na.4lll"U'II11"111~ 

Hllflv'liu~~ - tillnetinfin tlfut,JihitYll' v v v v v v v v v 
01J.924+825- OIJ.925+495 

"llfl.4 i'i'l"U'II11Yil~ 

iilLflVflav~m::vivlJ- mdi tli'ut,JihitYll' v v v v v v ....; v v v v v 
01J.968+357- 01J.968+557 

YIM ll1"U.fl!JYI1~ 

ii1Lnvflav~m::viv1J- m::u tli'utJihitYu v v v v v v v v v v v 
01J.997+582- fliJ.998+007 

YIM3 i'\'lucNl!JYil~ . 
tli'ut,Jii'litYu v v ....; v v v v v v v v flllflVIl::u~- tl1mhmvn 

01J.26+900- fl1J.27+100 

na.406 i'i'lucNl!lfll~ 

n'Y.Jfl- vi11"1mm::un tli'utJiintYu v v ....; v v vJv v v v v 
OIJ.56+000- fliJ.56+415 

na.4034 i'i'l"U'II11m~ 

: ~ 
tli'ut,Jii'litYli' v v v v v v ....; v v v v 

I 
tl1nu1m::u -L'IIlnv~ 

01J.l0+526- 01J.l0+906 
~ 
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thoimu . ..... ' 
'YI'Vffl'Ul (1111~) 

1.1 v dh.t 'J11l'll''U11~ v ln~'IJ'1l'ln.uihun~ 

1.2 ndiu~1u11'1l~fi1J'liu mii itl'~ M~~~ Y11~1wn 
.,; , I J/ 4 d 

1.3 1J1l11Jt.l~ 1J1111J1::ff1J illfl~11~fl11~8'1l'::ll8fl111J1~1 
~ 

1.4 i'ffi'ilfiv1fi'1Jufl1J 

, "' 
1.5 'YI1~1'1l1fl8flfl1Jllfi1J 

, . . . i ,., 
1.6 1Jll1J~1Wfl'll'8~118Pl 11'1l'Pll1l'U 

1.1 'lfn'l1lflfl 1:Um1ll::ffll11~nnfl'll11'1m~,~,..itln~ 

2.1 H11l~,,~ti1an'l 

2.2 H1'il~1'il'.ii'l~" 
~ 

2.3 ~:: 1Jm::mvlh'll1fltl~:: iinimt'l 

2Aiim~nf!L'lf1:: 
_Jf.... ... .. ,0 '"' 

3.1 U1tl11~81fl'.i8'1111Jltl1l'.i11l~ illflill'l 'Uill1ll11'U'Iff'llflill 

Mmn 

_Jf .. .. 0 

3.2 U1t111~fllfl'.i8'1111J1V'il'.i1'il~'ll'1~Pl 

' ' 
, '""-'~ .. .. ... 0 ,It 

3.3 1J1JU1tl11'.i81fl'.i8'1111J1V'il~1'ii~VI'il11 U'U 

" -11 .. .. 0 4.2 '\Jl~ffllil'Hiju .flfl'I'I'UJl'U 'H'HJ')j'l\~ 

4.3 'IJ1flfl1'.i'l.h~ 'llfl'lll 

4.4 V1Plt.I1'U'I'I111'U::!Umlflln'Ufl1'.i 

, .... "i, ... 
4.5 1l1lf;l 'll'mm'.i 

3 

4 

43 

48 

44 

53 

1 

51 

45 

44 

20 

7 

9 

44 

41 

47 

44 

28 

4 

5.2 ~'Ull::!88'1 9 

5.3 nfl'IJ11'111~8'1hiM'm'.i'il'.i1'il'.ilJ'UoMfl'I'Y11~tln~~fl'lifl 4 

5.4 ~~u~1u11'1l'I~LnP~~u~Lmp.iew 9 
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I 

v , _ • .., -· .cl.., 5. 7 '118lii'U811'U~ 'Ufll11HIIN'U 88flll1.J1.J u11.JIJl..'l 'n'ftfl101.J11'r,Jfl 

i 'Ui1 'il ~U'U tYl:IJl'HlflTH 'U~.,j'tll'ff'U tlU 'U~ i 'U fl1'itltlflU1J1J~'timfl 9t~'itl~i'1J'ifi1J 'i ll'J n 'H~tl~'tin 
'ifi1J 'i HJ n i ~rH'iH'Il~ u "'~ m'i tl i' 1JU ~~~VIm flt~hJ i M' U1lll'i fl'itJ~i'1J 'ifi1J 'iHJ n i$1YJntlVH 

A ... l ~ Q ~ ... 1 c. -'=' ,d J Gl .:! 
1JIJ'i~U'YI1imw '11'itJu'j~'ff'Y11iF·mtv.1l'II'U ~~'U 

5. 7.1 fl1111~1tfl'U '11~tlfl11ll~tJ~m'i~imfi1J'i'i'Yin • 
0 .,. i " Ql QIQ J d. i 91 
'il1'U1\J'jfl 'il~'YI~11HJ'Ufl1fJ \91't'f'i~'i1'lf1Jtyty\91 'iflfJ'U\91 'ifi1J'iHJfl'il~'YI~11JfJ'Ufl1fJ \91 

Ql QIQ I Q.Q tl I '='I ~ ~ J 
't'f'i~'i1'lf1Jillill\91fl1'j'II'UU~'YI1~1Jfl Ufl\91'ifi1J11'Yifl'Yifl 'j~lfi'YI 'j~'I11HIJ 't'f.f1.2549 fl~ 2553 L't'f'.IJ'II'U 

u t1 q II 

I I 

mh~ih!v (\911'j1~Vi 5.10 ""'~191n1~Vi 5.11 \911lllh~1J) 

.J q " " ' ft11H'n 5.10 'jf11J'j'j'YJfl'il~'YI~11JfJ'Ufl1fJi191 't'f'j1J.'iflfJ'U\91 1~'1111~ 't'f.ff. 2549-2553 
. . 

(mllfl11'11'Utl~'Y11~1Jn, 2553) 

U 'ft.A 2549 2550 2551 2552 2553 

ii1U1U'ltl 
4,174 (-) 4,371 (4.72) 4,552 (4.14) 4,697 (3.19) 4,895 (4.22) 

(oWUAU) 

I 

.cl d i" I I ftl1H'n 5.11 'jfi1J11'VJfl'il~'YI~11JfJ'UfllfJ \91 't'f'i1J.flWU'U'ff\I'Yil\11Jfl 1~'1111\1 't'f.fl'. 2549- 2553 

(mlJfl1'j'II\Jtl~'Y11\11Jfl, 2553) 

U 'ft.A 
1tl1J'l'l'r,Jfl 

2549 2550 2551 2552 2553 

~hhh~hYI1-:J 125 (-) 136 (8.80) 148 (8.82) 156 (5.41) 169 (8.33) 

~YTU'I.Jflfm 549 (-) 612 (3.03) 624 (1.96) 635 (1.76) 648 (2.05) 

11ll 719 (-) 748 (4.03) 772 (3.21) 791 (2.46) 817 (3.29) 
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"tJ;:JJ1Wnl'.i1~llJYI1~1J'Wl'll~lH11~'lJ'.i~1.fl'V1~1~'l (IPll'.iH~ 5.12) luiJ 'VU1. 2553 

"tJ;:JJ1W '.i11J'\Jfl~'.ifJ i11llff1':i'Q; ·Hlil'.ifJ11'.i'.i'YJ fl 1 'U'\JW~~'tJ;:JJ1W '.ifJ1J'.i'.i'YJ fl'\11..11111 'HtY ~i'J'U 1 'HtYl~'W 
.... Sl i "' I I .k I i , -I"' .l.d 

';i fJ11'.i'.i'YJ flff11~fl 11lJ1J'.ifJ11'.i'.i'YJfl'Vi1~1J 1flfl11';ifJ11 '.i'.i'YJ fl fl~'Vi 1~ U ff11~U 1..1 1 'U:JJ'\16~ fl1 llJ':i1J 111 ~ ti'W 

""S/ ~ I "'.k I a,Jio ""JI,SI.J"" 
~ 1 fl'.i fJ 11 ';j'j 'YJ fl ff11 ~ ij 111 1..1 '.i fJ 11 'j'j 'YJ fl 'Vi 1 ~ 'H ';j ij fl ~'Vi 1 ~ 1 'Vi ij 'H, 1 1..1 11..1 fl1 '.i 11 '.i ';j 'YJ fl ff'W fl1 111J ';j 1J 1 w 

4 : Ql ~ ~ 
'H '.it'I'W 111 u m 'Vi:JJ'\11..1 

'.ifJ11 '.i'.i'YJ fl'YJ n'tJ '.i~1.n'VI i:i"tJ;mw m'.i 1~'WVI H 'Q; ~"!1111 u Yl1~ 'H ~ 'N ff1v'l1 '.i ~ 1i 11..1 

mh~ i '.i~m:JJ '.ifJ11':i'.i'YJfl u~~';ifJ11'.i'i'YJfl'Vh~ i:i'l11:JJ1W nl';i1~'WVI1~11'WVI1~'H~1~ff1t~';it'J~ u~~ff1tJ 

i~'H 1'11 '.i 11J fl'W 1J 1 fl ni1'tJ11J1 W fl1 ';i 1~ '1..1 Yl1~11 'WYI1~'H ~ 1~ ff1tJ'tJ '.i ~1i 1'1..1 tlfltl'W ';i fJ 11 '.i n'l fl ~~'Vfd~ • 
~i:i'tJ1:JJ 1 W fll'.i 1 ~ '1..1 VI N11 '1..1 V11~ 'H ~ 1~ ff1tl'lJ'.i ~ 1i 1'1..1 'Q; ~ fl i1VI1~'H ~ 1~ff1 tl'.i fl ~ U~~ ff1 tl i ~'H111';i 11J n '1..1 

luiJ 'Vi.ff. 2553 'tJ1:JJ1Wfl1'.i1~'WYI1~'\Jt'l~';ifJ11'.i'.i'YJfl11'WVI1~'H~1~UN'W~'W (ff1tl'l1'.i~1i1'W ff1ll'.it'l~ 1m~ 

ff1vi~'H if~) i:i'tJ;:JJ1W '.i11J fiu m n n i 1'l1;mw fll'.i 1~'1..1 Yl1~ 111..1 'Yil~'H ~1~~1ff'l:l '.i fJ 11 '.i ';i'VI fl'\1'1..1 1fl1~ ni:i • 
'tJ1:JJ 1 W 1~1..1 'VI H 'Q; ~ "!fl i 11lltl d11 '1..1 VI H'H ~ 1~ff1tJ'tJ '.i ~ 1i 1'1..1 U ~ ~ fflll'.itl ~ '.i fJ 11 ';i '.i'YJ fl'\11..1 1fl1 'H tY 

(1 O~t'l ';jtJVh~ u~~'.ifJ ~~vh~ ii'l11mw fll';j 1~'WVI1~~11'H~ u~~:JJ1 i flllt'l V11'W'YI1~'H~1~ff1ll'l1 '.i~1i1'W .. . 
ffltl';iV~ u~~ff1t~i~'H1fl IPI1:JJCh~11 (\Pl1';i1~Yi 5.12) 

\Jil~H~ s.12 111mwm'.it~um~uum~'H~1~ 'Vi.ff. 2553 (m:JJVI1~'H~1~, 2553) 

I "" 'YIH't101.:JUN'UYI'U 'YIH't101.:J 
'j t11J 'j 'i 'YI fl • ill r.n.h ~ fi 1 'U 

.., .., "" illtl'i0~ il1tlil.:J't11YI 'Viltl'M 

"' 15,266 14,940 18,345 'U'Wlfl1~fl 2,185 

-ft'1ufiu- inl'II:IJ~:i 11:1J 50,735 (76.1) 

.. il 
'il11~V 2,697 1,911 2,061 355 

-ft'1ufiu- fi1l'II:IJ~:i 'j'):IJ 7,025 (10.5) 

I 

2,107 1,379 1,287 310 vn~ 

, QJ .<Q,1 lll'Ufi'U - f1 l'II:IJ~:i 11:1J 5,083 (7.6) 

.d I 

1,880 961 754 fl.:J'Vi1.:J 232 

-ft'lufiu- nim:IJ~'j 'I1:1.J 3,828 (5.7) 

21,950 19,191 22,448 3,082 
11tl 

11tl 66,972 (100) 
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6 dH i ':i ~IPI1lJ tJ~mW fll':i l~ltJ'Yl N'IJ 6 ~Hill ':i ':i l] fl'IJ'U 1~ h1 tY ll'U 'Yl H 11't11~ 
" uNu~u U1tJtJ':i::n 1u un::'Yl1~11n1~nlfl'll ih!v~am1lJtJna~fivll u'Y11~11n 1~ 1vt ':i 1:: 'll'U 1~ th11l! n 

d 9} I o Q.I<IQ )/ d I 4:1 

un:: fl11lJ 1 n 'll a~ Hill ':i':il] n UlJ 1n 1'U 1'U ~ll1P1111 ~ rjiPI1tJ ll 1~1 'lll u n:: 2q1 n rn fl11lJ 1 u tl111tl 

ljuu1lU'lJn~n~ ~~uu~~L'UIPI1':i1~~ 5.13 

~11H'rt 5.13 ~f:IIPI~ll\PI111~ll'U'YI1~11't11~ ':i::1111~ 'Yt.ff. 2549-2553 

<1 un~1'U~1':i1'1UM~'if1~, 2553) 

...... "' !II 
'W.ft. ~tJftl11fl Altl tJl~U'iltJ (tll'UtJl'fl) 

2549 110,685 (-) 12,691 (-) 83,290 (-) 3,643.75 (-) 

2550 101,752 (-8.1) 12,492 (-1.6) 79,029 (-5.1) 4,620.40 (26.8) 

2551 88,689 ( -12.8) 11,581 (-7.3) 71,059 (-10.1) 5,415.52 (17.2) 

2552 84,806 ( -4.4) 11,048 (-4.6) 61,996 (-12.8) 3,815.52 (-29.5) 

2553 83,093 (-2.0) 6,602 (-40.2) 17,367 (-72.0) 1,949.08 (-48.9) 

'J} CV~ I ~ 'J} Q.l j) I QJC:, 

UlJ 6ll\PI111\PI111f1Hl'Yt 1~ Hlll n'Yl flffll t1 6 ':i1lJ fl'U 11 ~'U ~Wfl11tlll \Pl111 \Pl111 fl 
q q q q q 

d ~ )/ 4 d I .c::l Ql~ 
':if:lll':i':il'Jfl'll'U1~U't1fl11'.iti'Jf:lllnl]fl11flt1tl U'l~ti'U '1 (\Pll'Jl~'YI 5.14) U\Plfl11lJ1fft1111tl111fl~ll\Plt11~ 

'JI " Sl , 

u~n::fli"~llfl~'UUH 11ltl"'lty1iYtJll1flfli1l'Yt'J1~'1J'U1~ 11lti'IJ111Un rl'Jui1'il~t1-ff1fl'ty -.1-.'lu 'VlU':h 
" ~'IJ'9im~-;;hu, 11tY 1fl~111fl'llll':if:llfl'Ufl\PI'J1fltj11lJ1t.ltl111'U ~ fffl11::flll'll'U ('llll1Pi~11U' 1, 'U m::.Jfu;$~ 

11l6U CJ1\l ~~fltj11ll1 tl) tl1~ tl1'U vt 111'U ~ll fl'Wi tl\1 (ll ':i':i 'VJ mnu fl\Pl'.i1 fltj11ll1t.ltl1'11'U ~ 11lti~U m w 
'1111~) fl11lJllfl'Yt'~a\l'IJt~~~'llll~m~trt~lJ (tmff'J1 un::millt'U) 11lt~11't11tJU11111Pl i1lJfiu ~11tJ'Jf:l q qJ q q q 

i1m1111lt~~'timoll'J':i'VJfl thdju,.,um.:.l~'li1t.~i!t~~nu 111an~~'IJ'9im~~Ln~111fl'Jf:lll':i':i'VJfl i~ 



m"iH~ 5.14 JYfi~t:lli~L'M~'U'\.l'VI1~l1CI1~ ~lU\JfWI11JU'i:::1fl't1t11~tn'U'Yi1l1\J::: 1:::1111~ 

ir-2549- 2553 (0>11\'11.1101., 2553) 

.. 
'iil'l.fl'U~lffll't'lfJ (fll-.1) 

UlU111JO 

2549 2550 2551 2552 

d 
5,078 (-) 5,456 (7.4) 5,211 (-4.5) 5,223 (0.2) 'IJ'Ul~lt'lfl 

I 

991 (-) 913 (-7.9) 891 (-2.4) 912 (2.4) 'Yi1'1 

.t::li. 'j) .a ' 
n'1Jt'16 l1':i6lJlfln11 751 (-) 715 (-5.0) 872 (22.0) 751 (-13.9) 

" 630 (-) 585 (-7.1) 690 (18.0) 628 (-9.0) 11flt'l6 

':i11J 7,450 (-) 7,669 (2.9) 7,663 (-0.07) 7,514 (-1.9) 

. " o I d.QI 

5.7.2 \PllU11lN't1~~ . " . 

119 

2553 

3,988 (-23.7) 

925 (1.4) 

820 (9.2) 

581 (-7.5) 

6,314 (-15.9) 

flU fl'l'::: '01t1\Pl1U 11 tJ ~Vj \Pi 'I 'IJ fl~n ~ flHI'U ':i':i'VJ flfl 'U 'U 't1 H 11 Cl1~ 1 ~ t~f'hu 'I 0 ~ 
fl111J 1 ~ T~H'J flit 'U'U 11Cll i \..I fll'i oU'U ~ U Cl::: 11 ~~i Mll1J Vi 'j'lJ. 'IJ'U ff ~'VI H'U fl 1~ ij fl111 \..I fl'j::: tl:::1'll~ 

I i/ " I 

1:::1111~Viimt~un'YJn 'llfili~i~t~1n -n~~u'llnmw ~1n~ -,;mlVi.fJ:U'llntnff L'll~'Vll~ 111t:~V'iuVi 

11~~ '0::: tl t:Jtl~N~oW fl'ifi1J 'J'J'YJ fl ~11..1 1lJ~oW fl'iflll'O~UlJ UCl:::~oW fl'i fl ~11JUHlJ ~ '0::: tlfln'~ Hi lJ 

t:~mfl~ t'll1mHVit~unu'i:::v:::n1~'1lfl~m~11ll1~'YJn'll'i:::t.nn ii'·m~fll"i1'1'il1m~t:Ju i '1Jil111 u~~11J 'Yi'iu. 

" " . 
m'i'll'Uff'l't11\lufl1flt~iiut~~ ~~-uu ut:~n'01fl~'ll'i:::flflum'i'll'Uff'1111fl'l1u~ 'il:::untlty111 ~1tlfll'jij 

~.Uu~mnfl1111d~flu t~flt'l'~uff'ut'll~vu nuu~1 ~'~~'Odh i~fit:~ m'.i t ~m~m1'i't11'~ ntJ111J1t~ 
" . 

UCI::: flU i ~u 1vu 1tl'llt:Jtl111Jj 11J:i1ij ij1Vi n111 u fl i M' t'l'milu 1 mnhil' u ijfi '0 flfl~ mt~u'.i 'i'Vl n • 
1flm'il'Yi1::: 111ij i~fl111J j11J:i1t:~nu11tl1v'I1\J'lJij~i'i ij\l~m tflfl'lf\..1 ij~~mu nmij\lff1uli'ij'lgu 

.ff 'It t'1'1:JJ i M' rri1J ~1 \..11\J ~~ n'i flU 'i '.i'VJ n u u 't1 H 11 CI1'1U '.i::: t.nnl"i 1'1 "1 tlvil:::tti flU 1:::1 tl'lfU n-J1 

~ ~ Ql d01 G) r ~ ~c. ~ 9) G)Y~ d..<::::\ 
fll'it'l''iH 11'iij'YiWJ\J1't1'Yifl'ifl'lJ\J1~ 111tll 11'iijff\Jti'U'ifll'i't1H11CI1~ CJ!'~~ij\ll'lf'Yi'U'Yl 1~\JM'Vl\..1 

" "' . 
m'l:::fl1t1 1~ ~ i'mn"l ~ n-J1 ~~ fl'.ifi'U'.i'.il'Jfl ~ij\lfll'i t'1'11i 1Hl~ 11 1.ntl 1116~ '~ ii1u 1tltl111J t'l':::fl1 n 

iJ I iJ I I iJ 1 

V'iu~pu .Umm11t~1~mu'Vl111\J:::'lfirfl~u "1 ~'liru Vi~mt~ Viui'uu~'~.fJ:Unffu t'1'1uiJ1 i~vh.tVi 
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"" a ftl 5 . 7. 3 'lfl.J 1l '11'HIIJ 'j ~:afl VI 'U 6 ~ 'Hl 'U 'J ':i'YJ fl 

.QQ. )I j/ 1 d i !JI d 1 !JI 1 I 

~1flfffHl'Hl'U'i'iY.jfi'UH91'l.J 'Vl'U111JU'l.J1 'l.Jll'YI~::: 'll"Hl'U'J1Y.jfi'U'l.J11l '11\\f 
y y 

'U'l.J'YI1~mn.:~1u'iJ'J:::1VIfflVIfJ1J1fl;j'l.J il~~,j'l.J mi U~:::th'J1Ufl'j0 fl1'11'l.J1l i1lrJfffN'I1oU1fJ.:J1'W'I1nfl 

fl6 m1.lfl1'J'U'Wff.:J'Y11-:J'Ufl ('Vl1'U. fl11'U'Wff .:J'YI1-:J'Un) u~:::mll'YI1-:J'I1~1-:J ('Vl'J'U. 'YI1-:J'I1~1-:J) 

'Vl1:::1 1'111J'\\f\j~m1'U'l.J ri .:~'YI1-:J'U n ti111 u "n n'1:1w:::1o~1 '*1 u m1'Uu ri .:~ 'tf911'11~6 
~ ~ Gl ,, I !II 
ff.:J'U6.:!1Wfl1'U'l.J 9 ~fl'I:IW::: 1lUfl 'l"Om:::'U:::'U'J'JY.jfl 'JO'U'J'JY.jfl~ 10'U'J1Y.jfl'U6.:!1'11~1 101J'j'jY.jfl 
Ql Ql .Q. I .41 .41 Ql 

191Q6'l.J9111tl 10'U'i'iY.jfl1il'Vl1:::fi~ 10'V11-3 10fl.:J'Vl'N 10fi.:J'VI1-:J'U11Y.jfi1ff~t111 U~:::10~1fl~-3 

i 9ltlfi1'11 u 9l fl111.l n~H ( ri1u ~ n~1-3~ ~91 'U 6-:J ~1t.i.:~ 111.1 ri1u u1::: fl6'U .fi 1.:1~1t.i -3~~u 66 n ~1n~ 1 t.i -3 

1,J111lm:::~fi1J6-3'11n-3"'1 1thnu 2.55 11J911 u~:::~1t.i-3 '11l6ff1'l.J1.h:::n6'U'U6-3~1t.i-3 g'l.J1fl'l.J'U6'Ut.l1-3 

~1'l.J'l.J6fl'U6.:!1'Vl~Tti1rJ1$11,J1nu 15 1!.]f'l.J~11J9l'J) fl111Jff~ cmwfl111Jfi~1.:~ 1,J1nu 2.3o 11J9J'j u.:~ 1~ 
~ ~ 

hhnu 3.oo 11J911 u~:::mwfl111Jn~1-31,Jtfiu 2.55 t1.1911 "l-31,J1nu 4.oo 111m) fl11tltl11 (191~1ntiu 
!j/ J!!l I 'J} 0 Ql ~ I Ql 4 I 

'11'l.J'I1'l.J10-3ff1'l.J'YI1tl~1l 'tl-3~1l 12.50 11.191'J ff1'111'U10fi.:J'Vl1-3'U'J'JY.jfl1ff~f.l11 '111610'Vl1-3) 
, . , " 

i'ffii1-:J1~tl1 (~ll'l.J'l.J6fl1'9ln~1t.i.:J~1'l.J'l.J6fi1-31~tl1 1,J1.11flfl'h 12.50 111911 u~:::i'ffii1-31~t.I1~1'W1'l.J 
f Jl 'JI I Jl 

1'9ln~1t.i-3~1'W 1u1-3t~tJ1 1,J~6tJn·:h 5.30 tll911) ri1mh11u n'Un'Yino nui''UtU~tJu11mtJfli' -3 . ~ 
1~11ti111'W1l 6 ~u 1~111~u 18 ~u lull 'Vl.ff. 2518 1~1J1nu 21 ~u ~um:::-ri'.:~-Ju~ 26 fiou1tJu • ., .. 
2552 ii th::: mfftl111 u n'U nYJ n 1 11,J lii.:~'U u 'YI1'1 11 ~ 1~ ~ tff'l:l 'YI1'1'111:1 1.:~u~u~u u" :::'YIH'I1 ~ 1-3 

-d'1.11Jmu (911'J1'1~ 5.15) 

. ., 
Vl1"lHn 5.15 Viti9ltl111irn'UnYJn 911m.h:::mff~'fl1u1tJfl11'YI1'1l1r:~1.:~ vut2552 

.. 
'lh::a.nn"l01J"l'HJfl 'lhtn1m.J"l "l'Jfl ( Vi'u) 

101J11l}fi 2 t'Vl~1 6 ~6 15.0 

101J11l}fl 3 t'Vl'1:1110 ~fJ 25.0 

!II 
l"O'Ull"l}fi 4 t'Vlm 12"v 30.0 

_J I !JI 
1f.'lfl\I'Vl1\l 5 1vm118 "6 45.0 

_J I !J/ 
'.iOfl\I'Vl1\l 6l'Vl"l 22 m1 49.0 

_J I !J/ 
'j(lfl\I'Vl1\l 7 l'Vl"l 24 "fJ 50.5 

I !J/ 
'.iO'Vl1\l 5 t'Vlm 18 "v 47.0 

I !JI 
'.iO'Vl1\l 6l'Vlm 20 -av 50.5 

I !JI . 
'it:l'Vl1~ 7 l'Vl"l 24 "t) 50.5 



(91' ~ IA.t-u. L ~) 11 a::: 11 lrtL MJtlll ~ t.rmu n.rm. m rt1 rm 11 & rtL t.tMtu ~ n u tu . .t fl.I.H. 
F " ~ 1:7 " " I='J'I 

~ Gl!. 1:- GSb ftt-Jb 1:- lrt 111:-L n.rt::!!. ft11:l: t:!. 11 U M.~Q.l!. G.t lrt L n.m fA..t.t fl.lH ftl lrt 1:-lrt 11 1:-L fl. .tl.LUJ ~llH G .t lrt 
I "" If I .,. If> ~ li" If> If> I li" 

t:!.lH~Ii. tl.t.p ~ tl.IHH ::L M. tlYfl.! 1:- Q. .t jh lrt 1, tl.t.p L~ fl. M.fl.~U lA. U1::: .t ftUL t:!. ~,t:;: t1. lrtl M.M.LU ~t.U 

fl. .t 1:- G .t::: t:!. 11 & rt Lt.~ rt t- Jb t-t t:!. 1rt H IA..tl U .t n.u M.U lA. tn::: .t rr lHU M.IA.U L!!. LflH L!!. M. 
ttl ~='f' trp 1 .. ,f' ... 

~Q.l!.t-GSb::t:!.11 UQ.Q.Ln.tt-LIA. t'L'5; 
I If> 

t1.L NJt. t1." !:-@.&;!. 1:-@ n. t1.L K .t ~ L ft ftl ~ u iA..t .t fl.ll.tlt.U u L ft u IA..t .t n. 
I I 

U_t1.1rtlr:::t:!.n t.U~t~U! ~~ ~!:-~ (£1'~ ~M.UJ::t:!.tt ZI'~ ~M.UJ) UIA.~UIA.t:::.tftt1.1,~t,liUL!.ft~ !h~rtt, 

~Lrtn.uiA..t.tn.ll.tG~Irt L9-S:.M. l.,l!"R.Il!W.,S .,l"RlSl.,lUJ '}{:lru.L uoH-ell!qwo:::> ~La t:~.UL.t:!.rtLK.t~LrtrtL~ 

fu1rt1 ~Lrtn.UfA..t.tfl.ll.tQ.~1fl.fl.11UQ.@.tt.~ Lt:!.M.1Utl.lrtlrt::t:!.n M.ttl.L&::::LM.tlt~M.IrtLUt-Jb 
I b F ~: 0 Qf" 

~HZ 'U. M. t-tt:!. lrtHIA. .t LU U t. M.LG~ULU:::: .t rr ftl~ U iA..t .t fl.ll.t UL!!. Q. t1. lrt 1U G t1. 
o t!> I v "" 

lZl 

-~-

~ 

' 
~ 

• 
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' 

11U6 m 53 Trailer 

1.22m 
[4 ftJ 

2.59m 
r--1 
(8.5 fl] 

. " 

13.28 11'1 [43.5 ftJ 

0 5ft 10ft 

~·· I I 0 1m 2.5m 
scale 

1.34m 

0 5 ft 10 ft{4.4 ft) min. 
~ 
0 2.5m 
scale 

Nole~ Tha VVB-20 [Wa-66) i$ shown. 
A longerwheei:Jrase vehiQ8, the 
1NB-2<l.(WB-67J, can beaeated 
by moving 1he tandem whool 
assembly on the trailer bade by 
0.61 m [2ft.]. 

• ASSumed steering angte is 28.4 ° 
• Assumed lr.tclorltrailer angle Is 68.5 ° 
• CTR =Centerline turning 

radius at front axJe 

' ' \ 
' I I 
I 
I 
I 
I 
I 
I 
l 

I 
! 

~ ~~ Q.l .o=::! ..:::1 cv 

.fllV'ffl 5.12 lJ\PI UCl:::'lfflJHHJ1 'ti~'I'Hl'U'l1'YJf1'111Cllf1 U'U'U Semitrailer- WB-20 (WB-65 HCI::: 

WB-67), AASHTO, 2001 
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f ... 

_e _6!! m {2!!_ S ft] !ra•le: 
; (J~ n~ [22· It] 

r=t=-=:c.c--
... 

... , •; 

! 

! 
j 1,_.0,~\_tTI 0.76m 

I ' (3 NJ ~2 5 flj 
... j~ 

~~;-1---- . ---- . --- v 
,.0;0 _!l~l_2gu .. 
. '"' ~.1!:-· -r' 

;) 1m :! ~ rn 
&e<~!e 

--·--·-""•··-----=-.:=.-::c:..L::.'-. 

, .... 

Palh of left 
flon1 wt•eer 

' m-.. n 
"7\ 
!ff•0'Hl 
I 

I . 
iU~-u; 
259m ....... 
1?.- ~ H: 

' ~ 

• t ... s.sr..Jm(:·d s:l5-"er.r.s 3ngle ;s 1 ~' :' 
• P..~.:;~:~,vne:.:! tract<Jilt·.ruler ;;;nQit~ ;~ 35 1 :· 
• As~\lrt:tid 1raiier!tra~U~t( anstc is 55 0 ° 
• CTR • C.::n:;:G,"lc ttJfoing 

0.76 U1 -----[1 5 '1! 
.. 

1- o.11 [l') 

' 12 33 flJ 

.,.; 
! 

t:f. a.a. Q..l ~ .ei Q.l I 

Jll'W'YI 5.13 l.JI'l !!~~':iffl.l!CW'J 'Uf)·ntl1J':i':i'lJf1'111nlfl'I"IJ..:J !!1J1J Double-Trailer Combination 

"' (WB-20D '11':if) WB-67D) (AASHTO, 2001) 

123 
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v Sl Q Q..l 

~tlliW~tl11'il8Pl8H8~tl1.J'U81.JnH . ~ .. . v 
ijlUJtJ1tn1nH't'i~l~ nl':Jll VI~Ultl 'UUlU 

1lll .... .... v 
(AU) (AU) (AU) 

'\J'UIP'Il'l 30 (-) 40 (-) - (-) 70 (-) 
• 

0 

150 (-) -(-) 16 (13+0) 166 (13+0) 'lliPI~flV~ 

"' 80 (-) -(-) 10 (10+10) 90 (10+10) 'IWlJlVI 

1'\Jllwn" 94(10+18) 33 (-) - (7+0) 127 (27+18) 

, I S/ : d 
ff1'U ~'111r.J'U11fi1J 45 (-) -(-) 5 (-) 50 (-) 

Ql G) !II I I Y G) ~ , I -=!I 1 1!!:1 q y.c:u:l 

fl1'HI~ &'H'IfV·HIVWHl1J'j'jVJflVr.J~1'U'UVfl ( &fl'l'\JV1J '11'1V11'1 'H'.i'V'IfV~'il':il'il':i) 1W~fl111'1Vfl &'lf11i . .. 
" ' a o QIQ/~4:1 ~ 9J 

'iiV~111J1J'\J'U1'U 'H'JVVI1~1J (30-45 V'lffl) l'Yi':il~l'HlJ1~fl1J':iff1Jl'lr.J1'\JV'IHl1Jn'Y.]fll'YIV1'\11VVfl 

i~ff~~1fl1m~loMVI1'11'1 (Circulation) UVr.J fll'Yi~ 5.14 fl'l 5.16 Uff~'ll'i1VV1~ f-1'-:~ U'1~1'111'i~~1hl .. 
I Jl il 1 

1J111W nli fl':itl 1J'UV11~'11'11~ff1r.J'!J1~1i l'U fflr.JHI'I U'Cl::ff1r.J~'I'I11'~ i-:~u '111flVVflU1J1J l 11'1fl'Ullli fl 

d Ql I G)!)/~ 4 0 Q.l Ql t/ 
HllJ':i':i'YJ fl fl'il~ 'il~'lfV~'iiV~HI1J':i':i'YJ fl & 'I111J'U fll':i'iiV~l11J1J'\J'U 1\J '11 HJV11l.Jll (30-45 V~ff1) ffll'Yi'Uli 

"' Sol 
OlJ'YI1~&'1JltHH1 

Qll 'j}.c:::. : tl 
5. 7.5 ':i~~1JflVff':i1'1 fn'il11'il':i fll':i1~1J1r.J'U1 U'l~v11mw fl11Jf11J'il':i1'i11 • • 

I I I J,l 

liM ~~':it11Jn'Y.] ni'1fl':i 11 M1vlilim t1 hlu~PJ n9iH'i11m~~1J~'U 1~1J1Jl n fl11ih~1J1J1~1J1r.Jlh 
" ' ' 1~r.JHJ1Jfiun U'l~iJ'Cl fl irl'v'U~'U'\J'U1~fl'11'1 l11V'U'U1fl l mu 1fiv l oMLflwhu 'Yi'IO'Ulfftl'l 

.. u 

~v~ l M1J1Jlflr.J~'Uv-:~m-:~t,j'1vvn ~limfl1JnVJn 111v~ 11 r.J~'J t11J':i ':iVI n-i'1f11 11 ~'t11n1J q q q q 

" 'Jfv-:~'il11'ii1Ufl~ ff'mf'U'Ifn1Jfffih~t~1 (il.hnu 30 v-:~ff1) nm1~fl'Cl1'1 (Raised median or depress) 

lWfl~'H ~fl':itl-i'1m11 'i11fl'lftl'l 'il11'i1'J'!Jfl~ U'Cl::ij~'!J mill' fl11J fJl.l 'il':il'il':i 1'111Jl~ff1J 01J'!J1mw 'i111'il':i 

fl111lrllum':il,j'1vvn fiv 'lfU~ '\J'U1~ u'Cl::~l'U1'U'\JV'Ii11mfl~V'Il11J1r.J'il11'il':i'lfUfiU'Ifi1J 1~vu 111v 

U'U~'lh ffqjqj1W 

i 



J~ 
\ 

" 

~A 

~ 

.. .. '·~ .... 

:w _ ~ _ _ _ _ _ _ _ _ _ _v1~s _ _ _ ==w-

352 00 I !00.00 I I I 70.00 ''A 8000 --,. 
I J1.3.00 I 10000 1 00.00 I 

,;_. .... ,.,.,. 
I tl zf 7T7 l ,_,...,.,.,. 

SECTION A-A 

'VI~l~1'11~ 

.r'll'lllmltl •~•m\114 ,..;., . 4'N'N 

STAGE 1 STAGE 2 STAGE J ..,., 
rn G1\l.tMittl,;"N ft·nh~ li" •• 22 17 70 

1%1 .,...~""'tl\ntf}fl , o n ~ • - - • 
Cll a"N'Detn'l\1.l'n'1fl t1 ftfl li" !1 - - !1 

1!1 ;1\fU'l'M11'LLUil1olU'J:fllfl'fa ..... ! ! , • 
lSI 1it~·nf111 ,,. , , , • 
1m t'l'1111,..rw.itl~ ,,. 2 ! , 4 

l7J fJ1ft1t&ti\lnnu. ... tr. - - , 1 

1m trwrm.f111nl114 ,I[. - - , , 

ill'W~ 5.14 ~1mh'l~~mf:I'U'l''l''I'Jf1 'U'W'I'Il'llHl1'11:1'1ti'lh~1il'U M1fl'I'IH'M~1'1:1Jlf1f)11'fffl'IGJffl·Hl'l'11l'l' (Alberta Transportation, 2004) 

.... 
N 
Vl 



.. ·, ... 
r• ~ ... 

I 8800 I 20~00 r A I 88.00 

3J,~--T---·-·r-·---------.o-- -----------:----------~ 
I 39 50 . ,' 197.55 ... , 

e~o ___ _j_. __ ~ _ _L_______ / : "-
.,s.so 16 50 j , ~ - - R ' 
+----+--- --·-----~- --- "'2. -25 " 

1 ~--~~-~-lLI :"!!i • :::-7"".-:___ tRB1 Clill 13511 11B1 ',<:1 
-------~-~~-=~- ----- ~--- -----eROP.miW..R.t'«..<lllY ___________ _ 

":25'. _____ ~-- ---- - - ' ~ 

------------ -------------------+---- ~----..----.------.------------.!:~~------.----~ ----+--------------------------------
~ 

70.00 I 60.00 I 90.00 100.00 100.00 

4A 

t\-llnnru>TQn 

2.0! 4.0 

.. I 
40 

I'' 
,0.0 

1''1 

4.0 

I 
" [ 7.:5 

Slope 1.5 " Slope 1.5 % Slope 0. % 
~ --'----'-'>-

SECTION A-A 

'Yt1111:J>'I-T11 

«'ll'lllimwal ft~trtnut\ ,.,,J., 41'\.l"l\.1 

STAGE 1 STAGE 2 "" rn i'\~0,1l'l1n'1'"(1fl""l~ fl4,;~ .. IN 7 12 ,. 
~ "~1flln1'Jn 10 eYe ,.,, e li'D IN 24 - 24 

[J) !ll~14'1io11tnl~ 11li• - 1 , 
1!1 .;,\J.lll't111'1.La:t:i'1-w'CI'a:tnn.fe ,.,,4 , - ' 
LSJ ,.;f) .. ~'U1 .,,. 2 , 3 

liD fl'llll"RMw 'l'lli• 2 - 2 

. . 
.::t (1.1 I d, Q.l 

ill'Vftl 5.15 ~1tlCJl'I'Vl'VHl'HnJ'n''VJfl '1J'W'Vll'l'l1"1\l{1'1CJ'ltl'l (Alberta Transportation, 2004) 

140.00 

"-

3.5 I 2.:> 

,r!II4'11''1W ,,...;,,. 

N 
0\ 



:' l. ,, 

I 
6000 

I ~
0

-t;J.~; '"" ,7A JJ ~.00 I 6000 : 

, " ~~=~ :=:=: -~ f 
8 

Li1 f f m '71 t • Ill f t 
-- - s:!IU ~ - - --- _, 

YA 

v\~f11tiU11'1'Jfl 

7.5 4.0 5.0 3.5 I 2.5 I 3.5 

Slope 1.5 % 
/ 

SECTION A-A 

'111Jlt!1'11~ 

«(\!~flfl\fat ;1!)a'fl11J~ .,,,,.J\,1 .,.;.,. 

[j] ft'Vtmf'a,.':I-Q 1a1JTrt}n~,h~ • lN 

IZI "titNCf'\11 1 .. a. 
131 fi'1D111no«ru 2 .. a. 

. . 
mn<fi5.16 1'11t1~1'1'Yi~mt:l'lJ':i':il'Jfl 'lJ'W'YlN'H'I1~ff1ti~~'H1~ (Alberta Transportation, 2004) 

ct. 

3.5 I 2.5 

'!l'tl~ll1lll1 

1'11a'Yil~ 

. .. 

!:j 
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QIQI "~" ~ ~ ..-.!1! .. 
ff\!Jnfl'l!W 11'Hl'Utlfl1111) U~Nfl'l..l UH~':i111'JV':i1 (Barner, barricade or fence) 

~b~':i1~':i'UV~~'timtJ 11~V~11~~':i\li1m11fl1':iijfJWflTrtn~11~'1..1 u~iliu~n~1~~1n 
~ 1 ~QI .:s: Ql 91 o.c$4 3J 
H1~':i1~':i'UV~'ll'V~'il':i1'il'H.Jfl~'l..l fl 111~Hnt'ri'J1~':i\l'U'J':i'Yifl11'1..1111'1..1 fl1Jlfl IPIV~fll'l..l~tl~fll':i 1 'lf~1'1..1 i~t.J • • 

I , II • 

m~n1111..1 ~m~l ~~11..1-Yi -d'u n·:h~h~':i1'il':itln9i (11~fl\J':iW~l4 1..1~ ti n·:hH1'il'J1~'Jtl n9i) 1 ~t111Jl::ff1J 

fi'U~'Uti'J::1J1w~~1fi~ vnl~H1'il'J1'ilm'U'U~1nv~lu<ib~mn~nvff~1~ u~1fiut.J '1 tli''Uu~~ i~t.J 

v v 
fll'J'J ::'U1tJU1'U'I..I H1 'il':i1~ 'J u n::n11..1 ~Hl ~ trl 1..1 mn::'U1t1'111u 'U'U til~ i ~t.1n1~11 ~~ H1 

V11~1~1vvn un::n11..1~u~ tY1l~'I..IWO'Un1~11r:l'~m~ 11~vi11rlV11~ 
~ .::~d AfJ} .c:::t. j) .c!t ~.J~.c::. 

U'l..l ~ fl1'J11 n flln t.l~ fll'j ~~ ff'l..l ~'j 111 'J'U'I..IH1'YIHI '\1 1V V fl 11 'JVC't1'U 'iltl ~ 'Yl ~'Yl!U'U H1'YI1~ . . 
0 .Q I .e:i 0 '19) j} 0 Ql i ..:!~ 61 9/.C::. 

U'U'UC't1nv~ un::H1~'J1'il'JfJWfll'ri'J;!~ tm'Yl~~m::m ~ l'ri'J1::~v~m':im~~'Jfl'll1'J;!~ ~mnVfll'lfff~ 

Jt .c:::t.QI.c:t. Q Ql.c:::t..::l I ~0 Ql I I 

vu Vl'Yl fl'l..l11'1..1 un::m'J'Y11ff'U'Wfl'I..I11'W 11fl111lfl~'Yl'I..I'J;!~fl1111'JV'Ul~~':in'll1~1tlfl11 

5.7.6 ff11i1'JW'l.liflfl UC't~~~fl1'U1tlfl111Jff~~1fl .. ., . . 
ff11i 1'J~ 1.1 ifl floW'I..IS!l'I..IYi ~11 rJ 'W tl111i''U Yi'ti flHl'U 'J ':il'J fl f1v 1vJVhu ff ~ ff':h~ 

Jl I I !II I 
0 d.Qd .Q 0 ~ d Ql , d 

U n ~ '1..11 ( fl ':i W 'Yl1J "!'U 1) ff ~ V1 'U 1 t.lfl1111 ff~ ~ 1 fl 'rl'l..l j 1'1..1 '\1 V~'Yl 'rl fl Hl 'U 'J 'j 'VJ fl IP1 V ~ fll'j l'rl tl~ "!'U 1 
I I I Jl I 

u Cl ::Yi u ~-w n fll'j ti1v Mhu11tl ~Yi ~~ 1 n~ n'U11 u 1t1~11..1Yi n1fi'U~u C1 ~~~ 'Jfu ~1vrh~ mill ffn'll1 
. " 

oM1tJ1 ~1J1l ~i' fl'll1ff ~ fl 1'U 1tlfl111Jff::~ 1m mhil i ~ Cl'::~1fl IIC't ~1.1 'J::11 U~ . 
I fJ} .:1 Ql 

5. 7.6 fll'JC't~'Yl 'U fltlff':i1~'YI'rl fl'j(l'l.J 'j'j'YJ fl • • 

Q ' QJ.Q Q 4 
mm'il'UV~11'1..11ti~1'1..1'J'U H~'ll'V'U'Yl1~11n1~ Vl'Yl m11V11~11n 1~ 11'iVm11m~11n1~'ll''W 'U'Yl t'ri'J1~'J111 

6'1 .c::. 1 'J} .dQI ~_I i tlo Ql 'J}OJ d 
l 'Ufl1~VVflU1J1Jl~'IJ1flW Yl UC't~ fll~fltlff'n~ 'V!Vl fl~f:11J~':i'Vlfl l1J'W1J ':i~ I:J'jj''U ffl'H ':i1J ri'IJ1J'IJ':if:IU':i':i'Vl fl 

i ct qJ q 

un~~u'i~nv'U fll'i u~111n1 ~trlu nnn~'Yl'W i~mvn"lf'W ijfl1111tij'W i 1.1 i~t.11n t'rl'i1~ul!'il::n~'Yl'W 1 u .. . . 
'Jtl u 'U'U ff'WV'U 1 fll'J'YlH11 C't1~ ~ 'iV~i''U m'ri1~'J tl'U 'J'J'Yl n ~ili tl1 'il~ij HC'ttl 'J ~ iv"lfu m~Ti 'J n'il 11 ~ uti'11 cu cu q q q 

'VJ'W v d1~ h ~~111 111011 1~ 'J fll'i'Yl1~ n~1111 1m~11~1~ ~lim tl'U ':i'il'J ndullij m1ll ~11rlu fll'jff~1~ . " . 
11~v'tiroJu1Yi'Wmu'U'i'i'Yl n 1 u 'itlu 'U'Ufl11ll hllij v f1v 1 ~.Wu Yi ff ~1'W 1 'Wt'U~m~ 11~ v~v n'Ut'U~'Yl1~ . .. 

· "' i · 91.1 a . 1 i .. 91. 1 • ~ 
'UV~Yl'U1ti~1'U'Jj UC't~Cl~'VJ'I..I ~tlfl'tJllrju'J~flV'Ufll'J l'rltlu'i~ t.l"lf'I..I'UV~J:ju'J~fltl'l.Jfll'j 'U1'il~IU'W 

11'U'Yl1~11d~1'WV'I..Ilfl~ 
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v 0 ' 5.8 Ul'l.fl1Hlll'HH 

n¥u 'Vl HUl ~ V.:J rln1 ~ 1J l'Vl flllJ'Yl'U £d t iJ'U 'Vl HlHid.:JlUJl flt"'U 2 (tl'U 'U lJ\9l'Hil'l"l) 

t ilu t ff''W 'Vl N ffl u rl1fi' ty 'ill nn1 .:J!'Vl 'l"llJl1l'U fi 'j 1 tJ r!unfi\91~ i'W uv m\'l u.:J mi'l V'U u nh ~ t 'Vlft'L 'Vl u 
~'j/ Ql Ql .c::ll Q,f Q.l ~ Ql Q,l IQI Ql ld,.£ 

~ \91!") lJ\9l'U 'illtl 'il .:Jl11\9l ff'j ~'l,j'l rll'U '\l.:Jl11\9l'U m ";i l"!ffflJl '\l.:Jl11\9l'UV'UUtl'U 'il~ l1119l-e,j\9l'Hil'U ff'W 'Q'\91 

i.Jmu'YIN~11'.:Jl1119ll1'UV.:JmtJ ~1fl'j~tJ~'Vll.:J 508 f11mll\9l'J ~11'.:Jl1119ll1'UV.:JmtJ ffllJl'jm~vlJ,Jv1iJ 

r!~'Um t1tJ~11'W'Vl{ tiju~l1"1~'UB~ ffi.Ji.J. m1!~ .Ji1~~Yi'ill";i w 1rlBff~l~~~mt~1JnlJn1llm.:Jl1m.:J 
fiu i1~ff'j~1J1- 'Ufi")'Jl"lffflJl ('J~tl~'Vll.:J 152 f11mlJ\9l'J) nmmtu'il'Jl'\l'JlQ~tlff~ff\91 85,024 ft'U,Jv 

q ~ .q 

cv d $1 Ql .:::! 0 ~ 'Gl ' Q.l I ~I 
1'U muml~tll'U'I"lll1'U~l1'Utl 49.31 (191U'U ff'l~'l.p - mtmm1ml1~n) tt\91 ~'U"lf1.:J\9l~n"l1tu'Wt'U\9l 

l~ .:J.:Jl'UB\9lffll1m 'llJ u~~n'lflJ"lf'Ul1'W 1ml'W llJmm~nvff~ l.:J~~m ti1J'l ';j 'Yin m1Hfll9llJM111~ . ~ . 
' ' " .c::::r. t:3 o Ql I 9) dQI oC::l 9} dt:!t 

1J'J 11tl! l'H l1lJl~ fflJ ffll1 'J 1Jt1Uff';i H 'Vl'\"l m ti1J ';i 'l lJ tl'llJ'YIHl1 ~ 1~1J'Wlff'U'Vl H'U fi U 

0 ,.. I I 0 .c::::r. ~ 'j) Ql ?I A d 
\9lfl'Uell!flflultl"lfU.:J- Ul!flU~~!'U'U 1J';i1Jtl! tllJ. 74+200 \9ll'U'U11'YIN ~mltl!~!U'U'I"l'U'Vl';il1J 

u~~ 1ri~ liN 1n~'Jlll"lf'U lil~'illtl~l'UI'll";i1'il'YIHl1~1~u~~l1lJ1\9ltll';i'Vll~i.Jlniu~ 2 iJ';i~lJltl! 

2 f11mlJ\9J';j nmmtu'il';il'iJ';ilQ~tJ 54,882 fiu,Juiu n~utJ~~tll'U'\"lll1'U~l1tJtl 28.17 (mlJ'Yil.:Jl1m~. 

2553) 

1'11UV1~ tllHll'W1tul11mmw~'ilfl\9l';itl1J';i";i'VJtl 1J'U'Yil~l1rl1~l1mm~'U 2 tllJ. 74+200 ~1'U'U1l'Vll~ • 
mmtu'il';il'il';i 54,882 ft'U,Jui'U 

<!I "" 
l1lJltltl~ - lJtll'W'\"lll1'U~!1J1 

- i1m'W'I"lll1'W~l1t!n 

" ' 
'j) "' "' \9lU~tll';i'\"l'U'Vl'ilU\91Hl1J';i":i'Y,jtl 

'j) .l d I 

\9lfl~tll';i'\"l'U'Yiff1'Ul1tJUlJ 50% 'UU~ 7,800 

" ' 19i'u<JmTViuihh'W1J~m1r;fl'lf''Yil<J 40% '\HJ<J 7,800 

'j) .l d 9 
\9lfl~tll";i'\"l'U'Vlti'U'Uflltl ~'U 

9) X -=1 I ~ 
\9lfl~tll';i'\"l 'U 'Vlff1'U tl'U 

.l d 
JllJV'I'WYl 

28.17% 

39,422 fi'u,Jui'W 

15,460 fi''W,Jui'W 

4 x 15 \9ll';iN!lJ\9l';i,)Ufi''U 

4 X 25 \9ll';il~llJ\9l'j,)flft'U 

78 ft'U 

7,800 \9ll';il~llJ\9l';j 

3,900 \9ll';il~!lJ\9l';i 

3,100 l'll';il'JllJI'l';i 

7,800 l'll';il'J!lJ\9l';j 

7,800 l'llH:l!lJ\9l'J 

30,400 \9111l-:nlJ\91';j (19l~) 
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" 0 " 0 4Cil .e. "1" ~ . 4. ('lJVflll1hi11Ua~'lJVlffhiVU hi~ fll';i1!11hlhl fll';iVV flUlJlJ~1llJ';i fll';i fj 'lfYI Nl1 a"J~'V11ff'l:l';i~l1'1N11JV~ 

l11J1ma'll 81, m1JV11~l1n'1~, 2551) 
Jl , I Jl I 

.I .!1 ~ 1 ~ .!1 <'I .I 1'1 I 1 ~<'I .!1 <'I 
ff1u fll';iVV flUlJlJllJV~Yihl 'lf'VIhiVIu ';i~1J1W 24 L ';i V V flU lJlJ l11J'VIhl VI~ VflHllJ';i';il] fl 

d. I d t I d 
(Buffer zone) 1Jfl'111Jti1'1'1JV~'lfV~VI1~n11fl111Jt';i1 150 11J~';i ua~fl111Jti1'1'1JV~'lfV~'YI1~1Hfl111J1';i"J 

... 1'1~1 d 
240 t1J~';j 1l~Uff11~ n hltn'VIVI 5.17 

5.9 tqt1 

lJVIif L~ff1t11~uwNaflmn 1.h~nv1J~1v N~'ffu1~flmn ~l1VflHl-i1fl';i1'1 • • 
I 'JI . I 

u~~.Yhi m\11hltl ';j·~tVIfl'L VIti li~iJ ~ ~oUhl u m:: 1 fl';j .:Jfll';j nvff~1-:J1~1J1~1J '1 h1Vhl1fl11 um::ffflff1hl'lJ tJ ~ 

~lim\l~V1~t.I~VI1~'1JV.:JVI1~l1~1~ ~1Uhlfl~11JU1~tflVI~lim\l .f,JlJfilfl tm~tl1~tflVI'YI1-:Jl1'fl1~ 

1tm1~l1'iltyl11 fJUff';i';jfl'IJV.:J~'tim\liJ~~-Jhl u~~Uhi"JVI1~tltlflUlJlJ 11i'lJtl~~ ~'tim\1 
iJ~~-Jhlh11v~i'lJ'i\llJ'i1lJfll1ltltltlflUlJlJ~Wm\llJnl]n1flm'il'VI1~ ~.:J11'i~flt11J~1V~>huml~~;~ 

'J} I Q.l I 'J} Q : o' 
VIH1'111tltlfl fl111J~ "b'tl~~tlfl 'i:!:fllJfltl~'iH N1~';i1~'i fll'i'i:!:1J1tlhl1 fJ1.Jfl'HUfl11JfJ1J~';in'i 

ff11i n w 111 fl fl tnl ~~~f) 1hl1 Vfl111J ff ~ fl1fl nn lJ 1l1n ,Y 11m 1 u a~ m 1 ii u ~i' n1:11 u" ~ t ffhl v 
Q • 

u hi 1 Vl1 ~ v t1 n u lJ lJ 'I'll mH lJ tl H t ft v 'hh t1 .:J i'lJ 1 \llJ n nn 'I'll t1 111' t llhl ~ ..;' m \llJ n'YI n v d H 1i • • • 
U'I~iYVIim'VI ff~tl tm~;i'mffhlt1Uhl~ Ufffl.:J 1hllJVItlfl 1tl 
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1vnnih'lu £t~ fl~ ~'H ~~'HlU1 'H'Jtli'lml'l un~~~mflun lJtl U'IJ'Yll~'Ht'l'l~th ~t'YI ff · 
t'Yltl tll'Jd'il f1mn tff'IJ'e)U'IJ~ tl1111~UH'IJ flfltlUUU 'H~m_H'mJ1~~'H~~1fiU11lJtl<Ji''lml'l 'H~fl 
d Ql .... 1 'j/ .dl ... 1 91 cv ~ d' 
'Yli'l m flU n lJ tlU'IJ 'Y1 H'l-m'l~ u1 ~ tl flU ~'ltl fftll:J 1 tl~'H lJl tl u 1 ~ tlflU~ 'ltl i'l 1 ~ 11 'liU tyty\911 fl ti'IJ \91 , 

i'l 1 ~ 1 l"lf'lJ UJW~ 'i) 11 '01 'Y1 N u tl i'l 1 ~ 1 l'liUUJW~tll 1 'IJ'IJ ri ~'I'll~ u tl Ut'l~ i'l 1~ 1 l'liUUJW~'Yl N'H" d~ 
tl u u tJ u u 

uivu1v UH'IJ ut'l~ffil~nuii9JJ'Wl'Y1H'Ht'l'l-!liuu1~t'Ylffi'Ylv U1~tfl'Yl ~l'IJ'l'IJ ~\911lt~~. 

'\Jfl~1 fiU11'Yltl tW~flU~t'H\91 f1nl:l 11ftu'H lflUffnfl'llfl~1fiU11 'Yltl ~~U~HlUn'Yltl 'H~ fl~U1~tlau 
q q q u q Qq,J q cu 

n 'iltl11'\J'IJ ri ~ f1nl:l 11UU UU'\Ja-!l~'il a~ 1 fli1m ld 'H~a~TI'mfl~lJut.i~1Ja di 'Ulf'il 'iiU'IJ 1 'IJ th~t'Ylff cu cu q,J q 

i'Ylv un~ ifiHm1naff~l~tvhH~~i uamfl\91 ~a~1ti~~'i)~ 1a-!lru1fiU11'Yltl 11~a~af1111HuuH 
q q 

un~tffu au u 'l'Yll~aamt uw 1 'lllfiW\91~ 'il a~1 fi<Ji'1m 11 ttt'l~~wm flun 'Y1 n ffl'!i n w u infl un~ 
q ., ' 

1 I , I I 

~.:) rl1u 1tlfl 1 1~ ff~~ 'ltlU u 'I'll.:) 'Hn 1~.Yh~arl1u 1 t'J~ a~~ u:U 1 flU 11 lJ n un~ rfl i''Yll.:) ~u i M' una~ rl' t1 

" ij Ht'l bl11.ltttl~t bl'IJ tlU'IJ~ ~-!IU 

6.1 tT1tJ 

6.1.1 tl~'HlJltl1fiU1HJtl 

tl~'H llltl!~tl'lttn1 fiU1 HJtl1 'IJ 1.!1~1 'Ylfft 'Yltl 1.1 1~tlaU~1t'Ji'l1~1l'liUtlJ~1fl ti'IJ~ 
i'l 1 ~ 1 l'liUUJW~ tl1 1'\JWY.:) '1'11-!IUtl i'l':i ~ 'j l'liUUJ ru~ 'il 'j l'il 'j '1'11-!IU tl i'l 'j ~'j lGJfU UJW~'Yll-!1 'H" 1~ Un~ 

uu uu uu 

tl~'H mv~aanmtt11'fl'l1 ~ 1 l'liUtlJ~ ~-!I nri 1'1 1 ~ v1Jm..J1v~ l'IJ 11't'1 n~ fi 1tiu~ un ;i a m ~'1'1 N 'H n 1~ 

~11qmfli1m11 un~~Timfl1u1.11~t'Ylfft'YlrJ;ia m~'Yll.:)'Hn'J-!1 

6.1.2 blil~m fll':i'il1l'il1 un~a~m\91 
q q 

~~ ... I I ~I .dl ~ ~ I d Ql 

blfi\Pl':ifiU':i':ilJfl'VJflU':i~tfl'Yl ':i~'H1Nu i'l.ff. 2549 tl-!1 i'l.ff.2553 ti'I~'IJ'IJatiN~'IJt'J 

1 u1J i'l. ff.2553 mmw 'n:JJ'IJ'tl.:)':i t1 i~tlbll':i bY -!lfl'll':ifi'LJ':i ':i'Ylfl i 'IJ 'IJW~~m lJlW Hl1J1':i'Yltl'U'IJ1~ 1 mu cu q q u 

~YJ'IJ 1 'H tU t ~ 'IJ ':i flU ':i ':i 'Y1 tl ~m1'a hwih t11J ':i ':i 'Y1 n'Vi '"J.:)lJl fl flll':i flU ':i 1 'Y1 tl ~~ yj 1.:) U bl~ -!1 U 'W 1 i U~ 
u q q q 

'U 'D --1 n n tl f ·w 1.1~ U'W 'illtl';Hl 11 "a -a 'Y1 n ir11 ~ m iJ 'W 'HllJ -a -a 'Y1 n vh ;j 11~ a ~;j 'Vi 'J;j t ~'tllJ ':i ':i 'Y1 n iru fi1i~ , 
q q q 

1.11 ~, w 111 o J 111 ,r n t ~ ~ ~ u J flu 1) '1'1 n '1'1 n u J ~ tfl '1'1 iJ 1.11 ~, w n 11 1 ~ u 'I'll~ bl ~ "'~ u u 'Vll-:j 11" 1-:j 
Q q cu q 
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ff1Vth~1i1'W Ul1J1W 'H.'l'U ':i':i'VJ fl U 'fl~':i\I'U':i':i'VJ fi'Vh~ 'U'U'V11~'H'fl1~ff1V':itH U'fl~ ff1V1i'~'H1~':i111tl'U 

mnfl':htJ1mw tJ 'U 'V11~'" 'fl1~ ff1t1U ':i~1i1'U 1 'Uti vur. 2553 tJ1mwt~'U'Vl H'llt:l~':i otJ ':i':i'VJfi'U'U 

'V1N'H'fi1~U~'U ~'U ( ff1VU':i ~ 1i 1\J ff1fl':it:l ~ U'fl~ ff1t11i'~'H 1~) iitJ111 1W ':i111 tl'U 111 fl fl'hUl11 HU 

fll':i I~'U 'V11 ~'U 'U 'V11~ 'H 'fi1~'W lff'l:l 

Ul111W ':i\I'U':i':i'Vl fi'IJ'U1~ 1 m;u 'U'U'V1H'H'fi1~U~'U~'U ff1fJU':i~1i 1\J U'fi~'VlH'H'fi1~'W1fl''l:l . " 
" " . i:hr v~af'I1111U'fla~.tivtJ'W'Vl H'H'fl1~ ~~ ':i1~'1l'W 1~ 1hm! n f'l1111 ~~1'1lt:~~':iotJ ':i':i'VJ n 1m~ HfVitJ.YHh 

1 I I Ql 'J} I ol1 Ql Ql .c:t,QI i/GI .d. 
'il':i1'il ':i 111 n n11 u~ f'l 'flt:l~~1 'U ~wn1 no fl'U ~ff1'U 'lJflfl"' a1 'il'U~'U ~'Vlff'U::: 1fffl'll a~ f;j'll'U'IJV1~Vl'U 

A ~ ~ QJ 61 'J} Q Q.l.c:t. "1 'J} g) 0 Q.IQ 'J} d I 

~1'H'U~t:l'U llJ'UI'H~lJ'il'ilfJ &'Hifl~fJ'U~I'H~ &~ U11'il1'U1'UfJ'U~I'H~ f;jmfl 'U1~1'il'U ll'fl~lq!'flf'll 

QIQ ~ .c:!l J/ .A I Q.IC:. I ~ Ql 

fJ'U~m~'il1fl':i\I'U ':i':i'VJ fl'll 'U1~!'fl n 'H ':it:l':i\I'U':i':i'VJfi'Hfl'flt:l U'fl :::a'W '1 U~fJ'U ~m~u~'f!~m ~11fi~'Wm ~ 

l11t:~'f\lqjlfffl111flfl'h ~1.Ji1 ~,j&Jmi',Jff1'U 1 my ln~'il1fl'l'J'U':i\llfllHJ~':i1flt"Jl1111tlfl1'H'U~ ff.tl11~ 
" 

titJ'l'J'U ('l'J'U~~'HU'1 1 'U m~oM''U;f~ l1~6UCJf~N~flt"Jl11llt1) t11~t11'U~1'H'U~'UfiW~a~ ('U ':i':i'VJ mn'W ~m1 

flt"Jl11l1Vfl1'H'U~ 'H~t:lfJUmw-i1~~) f'I11111.JfiW~a~'IJa~~'l'JtJ~m~~mJ (1111''{11 U'fi:::'HiftJl'W) . . "" .... 6.1.3 'Vl'H ~~':i\IGJ11f'l':i11 

~'Hvmoi1m11'U'W'Vll~'Hm~'Vlm.h:::m'Vl'U1~uli~ ':it:~~i''Uti1~Vl'W~1'H'W~m~1~ • • 
'UNU':i~lfl'Vl fia ':it~i''U~N 'H~t:l':i\ll~tlffl':i l~t:l'l'l~~i''Uff~~1~tlff1':i ff1'W1'Ht1) nafffNlt:~~i''U 

I I 'j} )/ I I 

V1~H.I1'W~1 'I'!'U~'HmvtJ':i~lfl'Vl u~ ~h.iiiYi '1'1 ~~':i\I'U':i':i'VJ n'.if1m11m vn::: n~u Yi"H ~moi1m111.J 'U 

'V11~'H'fl1~ 'il~nafff1~ w ,)1u"Hu~~n1'H'U~ h1'11~'W'il~'ila~i'mi~~1~vff1':i ,]11mu~~~fliJtJ':i~mrr . .. .. 

111fl . . "" .... 6.1.4 'Vlm.J~':i\I'U':i':i'Vlfl'lf1m11 • • 
fl1':i a an u tJ 'U~ 11 ~~ ':i \I'U':i ':i'VJ ni1T1 ':i 11 '1'1 ~atJ i'tJtJ ~ ~~ 11 ~~ ':i oi1Tl':i 111 ~a 1~11 

1.h :dY'Vli m~ 1 'U mn a~i'lJ ':i \I'U n'Vl n Tl1':i fl1'H 'W ~1M'~ '1'1 v~':i \I'U ':i ':i'Vl ni1m 11 1w naan 'ill fl'llfl'U • • • 

I .c::l d Ql ..:! I I 

'lft:l~ 'ilt:l~ ':i \III'U 1.J 'IJ'W 1 'W f'l1':i 11 f'l1111 V111 'VW~~ fl':i fl ~':i lJ ':i \I'U ':i ':il'J fl ':i \llJ n 'VJ fl fl~ ~ 1 ~ !nl::: ':i \1 ~ 1-.!1 
" . 

~111tl ~~mrv~tin.11tJmn11~'H t~'l~ ~. rv. 2535 u'fl:::thmr m~ 'fl1 f'l1':iaa mltJmr:ia':io1..lnVJ n 
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'U'Wl~ il1~~ll.Jl.Jl\Pl':i~l'IHY1f1~ e)lVJ Combination Truck, Interstate Semitrailer WB-50 It~~ WB-67 

~ J' d - I o' I d 0 ~I "' ~I 'j/ 'j/ ~ ., 

'Vl~'W fll~l.J~uf1'HUfi1Ut:Jl.l~':il~'H'Vll'Vl~1tu'W flfl 1Jlf.J~':il~':i !'ff'W~':il~':i !'ff'WU~WJ!f11~ U~~ 

.!\ .l "' .'1 'j/ 
!fl':ifl~l1l.JltiU'WYl'W'Vll~ flfl ~flfl'':i l,Jl.l'ff~'Vlfl'WU'ff.:J 

6.1.5 ~'Vfm tl~l.l'VlH'I1m.:~ iutJ':i~t'Vlfl't'VltJ 

~m nn 1~f1m:n~'Yfm t1~ l.l'Vll.:Jl1 ~1·n1 ~ ~uu u~~ 1m .:~m':i ~ ~~ n t:~'ff~ 1.:~ Yl'lrll 

ri1tJ i11ru 'ff~ l~!~fl':i fl~r Utl1~ tll'WYll'Yi 'W~'Yi~ ltJiJ':i ~ !fl'Vl U~~YlU'll ~'Yi f.J~ ':i tl 'Yi~ fl~'Vf m tl'Ul~ttl'f ~ u • 

1~ 1~ t:~t:~nu uu':i t:~ ~ru':i tlU':i ':i VJn 11~ t:~ i~t:~~tywl i ,r 'j tJ'lJ'j 'j 'VJf1 i ~~1u ~'im t1i111 ~1v~ tJu uu 
5/ I I I 

~fl tJrmJHVitJnll~ U~~fli1'ffmlf~wm ':il.l.u'1~'Vl1~ 'Yi~fl!'U~'Vll~ i ~~llU 11ll ~ i 'W fftll'Wn'VitNt'VitJ1 . ~ 

" ' ' (1i':i':il.J'l11~ 'YI~e:Jtmri.:j~~111W~u1i':i':il.J l~Viuli'Ut:~~'YI'tl1tJ.:j1tJ <mn~ 'YI~mt'U1~nn'Vl1~ ~1ui.:j 
't: Q.l ~0 flo. dO.. ~QJ ~~'J) 

'Wl'YitJ n 'Yi':i fl~l n~'Vll.:jl1~1.:j) tf'Wtt'lJ':i m':i m ~'11 ~1~ ( ffmtJ'lJ':i f11':i m11 l':i 'W 1l.l'W 11 ':i fl'ff'W fll'J1l.l'l1'W) 

'ffm.W u~ mni 1ll'W'Ufl~!flf1'l1'U n~11 ~m t1 11~ t:~vfm tl'YimtttJ':i :ttn'Vl ul'i~'W~ 'il1n~ 11~ t:~'illn~nmt.u'l 
' ' " 

1 u Yll ~ 1 vr fl 11 'j :t 1 v '~~ ,r 'Vll.:j ~ 'j f1 ~ -n rr n j tl ~ 11 ri 1-w e:1 e:1 n u u u 'j fl ~ r u v 1 ~ v1 u Yl1 11 u ~ 11 ~ 1 v '~~ ij ~ 

~~ii.u't:~'il1nWIT1'Yiru':it1U':i':i'VJf1 1~tt!llYl1:t 'VlHt.u'le:Jflf1 'lfe:J~~fl~ u~~fl11l.J~ ~.:j'Y\'lhheJ.:jr'lJ 
' " 

HIU':i':i'Vlni~~lnfl~l'W1tJ 11~m1m'Vfn li'Vfmt1u':i':i'Vln 1flmuYl1~ rT.:~i1~1'W1'U.w'e:Jv <Fl.:~tfu 'Ue:Jn~1n • • 

f,JUft:i:ifl t!r;'l:tU'W1'Vll·Hlflnuuu 11~vur'IJU1'l fiv 

dQJ ~ Ql eK ,d, 0.. ~ ~ 
6.1.6.1 'VlYltlHlCJf~'lhmJrrv-nJ'Vl1VI u"t~~t.Jl.lffmifl'lttm':il.l'Ul~'Vl H 'YI':iflt'UI'I'Vl1.:j 

']'JIJ' d 'J/ 'J/ "' "' •<:lifl •ll]'Jio' IIJ'j/"' 
t'l5Yl'U'Vl !!~~~.:j'i'JtJ'Wfltf !!l.J~~':ifl~':iUtf1~tfl'WYl1'Yi'W:t'I'Jtl'l1'Wfl !tl'lfl tl.J ~fl'Vll'llfl.:j~e:Jf!HI t1'l1fl!'il'W 

t~fl.:j~1nri1'Wi11ru li'H1'VlHrll'tlfl~ tllVJ Surface Treatment 'Yi~fll.J1'tl':i1l.J~fl'tl:t'U'Wl~ 'Yi~tll.Jl'tl u 

':i1l.Jfl'tl:t'U'W 1~1911l.J1i':i nJ'lll~ r::l1~':iH':i 'Yi~t:~ffmY~tJi1'rl'fl'u ~~i1~1 ti'~1v-u11.:jrmn~1 mntJul'i.:j 

i1~.:jeJ1tJ1fJfl11l.l'ff~WJf1~'W~1'W mVI fl'1m'Yfmlt:~u ey'U1 'Yi~fltf.:j'UfJ:t tt~lTnD~luffmYl':itl~1.:j 'lf11fl 

~~mnEJ tYl ':i 1~11-:i 1fl'u1mrf1H~ 11~ Dm':i -u1Hf mn mf'il:ti1fl11l.l~ m':i i i'.:j1'W ~1 u ~~nm11 EJfi'Vf n 
qJ cu q q 

1flmu ~fJ i~mn ttl'irJ'.:jihh :t 1EJ'Ifu hwmntJ 'tlnft~ H i:J tn'tl 'illf1'l1l.l'lf'W 11~ Dt~'t11rJ.:j1'Wfur::if!'l1tJU 
~ . 

mm:tt~u~'Vfmtl ul'im':i1lfi~'W~ 'VlHtoU1DDn tt'tl:tf11':i'iltl~':itl i1fl11l.l'Yimn'YimEJmn ri1ui11ru 
u 

"' ' ' ~ w ~ j) rd.~ a~ 1 ru ~ o 

'W t~m 'Yi'W t1 fl11m u Hfl'lltJ'lJ'U tJ.:j m l.l 'Vll.:j 11 'tll.:j nu H\91 'il:t l.JYl 'W 'Vlt 'lltll.l ~e:J n w 'U 'fl'Vll.:j 11 ':i tl\)flf11'Yi u ~ 
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' ., 
i'Ufll'HHlflU'IJ'IJl'i'lllflW~ Vi-wmt.H11 ri1i! lJtli"H.JltlllJi'tllllffflll"fli'i'ilJ"'fl~ 111 U~llUl~'Uli'l'HJ 

'Ul.:!U ti.:~ i~i4''U~1lJ1ll'i 1lJflll~'IJ'U Wl'li 'i'ilJ"'fl~ 111V~TYll·HllllV~ mlJltlH.l1'i>H.ll'U'Vll11'\.J~ fl1llJ~ 
ull~nm\lv~-wn H''Wm.hn'UtJtJfllll111vl'vwrmll m~uti~v'I.Atyl~ml"ll::::nl1~vffl'i 111m~'IJ'iHJtl 

I I if I I 

6.1.6.3 Vi-wm~Vii~~'WVi'llu.:~m.hvnw mVi m.n~ 11~Vll'IJ1~tll'HlN ~l'W-i~ 

J 1111! n 11~ U19ll n,., 'Vll.:j 11ll 1.:1 1"l 'IJ i1 "h'W i 11 ruu unu 'IJ 'IJ 'i fl.:j i' 'IJ 'i ~ 'll'U 1~ ~~ n 11~ v111 fll~'W 'i ~ .. 
1~V{Yl'.i 11~fl'i~'IJ'l'l'Vlfl ~\l::::\lu~!~~lfi~~l'U1'U 11~fl!1lll\lt~~i'U "]tViv.:~rvh~~ll~'U mVi 

q 

q''lll u~l~{YllJl'l~im~ 11~u i M'~'li'IJ~t~'l1~~ini~'Ul'WmlJnt)11lJlV 'IJl.:jttti~t,rluun 11~u i ~~~ 

rl1'W 1Vfl1llJ{Y~'fl1fll~m l"ll::::i'Wvllfll'i . 
t:t a. o Q.l dd a cv ~ 

6.1.6.4 ffm'W'IJ'l mnnlJ'W'IJfl.:j!flfl"'f'WlJ'Vl'ilfl'fl 11'lUl"lmmu~'l 'l.Jtl1'fltll'Ul"ll11'U~ 

tnU'l.J'VlflU'i :::tfl'Vl 'll'W l'flfl1llJ\lt1~fl~l~fi'W ~l\Pl t1 u 'l::: {Y .:jfl'Vll~li 'l f1 1J l~fl'U ~ m 'Hr!~lJJ lJJ'W !~U!'Vlft~ 
q q q q cu 

CJffllJtilH (JllJ'W!fl~tl~ 11a!t~J1 tll~'Jtl !!'U\Pl!\Plfli 11~flt'W"]) !!1:::~l'Uff:::'fl1fl~V fi'~tt'U 11lfliJl~ 
q 

\JV'fln m ~u1~ tlU'l::: {Y .:jfl fl.:j fl ril1!!t'l::: 'W flt1!11U flfl1llJ ~1! ~'W t'lf'W ff'IJ 1 'j" ~'IJ 'j" 'j 'Vl fllJ fl(l fl'IJ fl, ,r Utlfl 
q q q cu 

X d o G)~ d Ji d ~ !ilcv d 
\ll fll"l'W 'Vl,., fl~ll"l'J 1::: 'IJ'W 1~ 'l ~ 'Vl1 t '11 fl 1llJ,., 'IJ fl~ 'Vl,., fl~ t'l'flll.:!9f .:!! 11 'W 'Vl.:j UUJ11l'IJ fl ~ ~'IJ'IJ 'IJ'l () 'IJ 'l 'j 'Vl fl t1 t'l:::; 

q u cu q 

~'l.h:::nuum"J'Il'Wri~~~u~~'flm~nmtl mh~h~mlJ {Ymu'IJ1m'lJllTwun"'f'W ~~~'W'Ol'W1'Wmn 
"' 
m::: 'illvJ'-:mv'IJ'W 1m ~·tilvm~'l1m~ H'li~flT:i::: ~mh:::lJlw'llu~r:;'l 'li'in·w'IJ'l'l'Vln1~ ua!i1'llw~ 

"' ~ q 

6.I.6.s ~w!u~ m'l m~11 t'l1~ ~~'Wu 'W 1~'fl~ ~'W 1n~im ~ ~ ~rll'W 1Ufl1llJ 

{Y::::'fl1nm n filll ~'Vl'W ut1::: ti T'i ~r mn{Y ~ ihJ1 mw u ll::: fl1llJ ~'II u~ v 1'fl vl'W l"ll11 'W :::t ,r 1 uu fl{Y ~ 
q q ~ cu 

'l i'~'W ~ fi u mi\~ mn trl un.11 uu rVi uu fiu~vf m t1 ~ iJ u 'IJ u t'W "1 ii n1 1 u u n u u w 'i 'll 1 fl w ~ !Ill::: 

{Yl1il'ltijD1flfl!~'Wuth~~ ('Vll~t,rluun 'lfu~'VlN~~ 'lfu~'iltJ'fl 'J:::'IJ'IJ'l:::ulr.~Jl ~1'il':il'il'l D':i:::Ul 

ivl~lU{Y~ffll~) uunnUfl1'UfllJ'il'll'il'J cthmfliu-mmv 11~ml'ruunw tvl'il'Jl'il'J tflit~.:~'l1mU'il'll'il'i 
q q u u 

~ eA ~ Ql a ~ ~ o d ~ cv ~ 'JI 
'l.J'Wl"l'W'Vll.:J lfl'itHtl'W 'il1 U~~fl'W 11'itltl'W ~) {Y~tJl'W1Ufl1llJbl':::'fl1fl (bl''lll 'Vl'W.:Jl"lfl ft''WU'Iltl'l.Jll) 

q "' "' 

di q ~ Q..< I 0 'J) X ~ 'j) ' ~d <!, 
'11'Jtl'IJ'Jfll'J ('Ul'l.J'W 9ftl'l.J'IJ1H'Hl 'll'Wtl1111'J {Y:::'fl1fl9ftl bl''Wfll"'f'l.J'lf'W) 'l.JN1!11-:J 'l.J'Vl'l1f.J'fl'l~'lf1fl'J11 

q q q 

'J) 'J) "' 'J) d "' ' IIJ d I 'J) "' .I <I <I 
'fll'\..1 '11 'W 1 11 HI 'fll 'W 'W tlfl'Vll"l fl'Hl tlf.Jl ~ t 'l fll'll'l.J 1"l 'l.J 11 'fl1 Ufl1llJ 11lll fl11lll U 1~ ~ lJ 'J:::; b1' -:J fl 'U tl -:Jft''W tJ 

q "' 

3) 'J) I Q.l d ~ ..:!i lq l.:::i 

'lltll.Jll 'VlNmn~ ~fl~fll'lfl1llJflt'ltJ-:J~1 fl1llJ~ tt?J::::WnlJtl'Ufl-:JtJ1'PIVl'Wl"ll'I1'W::::!'Illtlflfl 'il.:J t'l.J'l.J 

11~ u~ lfi'fl~'il tl'PIV1'f1Ul'Wl"ll11'W:::'Il'W l'flt '11W 
" 

dcv d rp cv ~ ~ 'd 

6.1.6.6 'Vll"lfl'itl'Vlbl''JH':it!-:J'i'IJ!'Hl"ll:::'ltl'IJ'i'l'VJfl 9f;jU'ilfl!Jtl"lU;jt111;jt'fleJ1 
I Jl Jl I 

0 1 d Ql II) llq I 0 Q.l d~ t=\ C1 Q.l 

I'll!! '11 'W ;j 'Vl~-:J tlJ t fl ?l 'illfl11 'W 1fJ;j l'W fl1 fl'IJ~ l!?l lJl"l'W 'Vl u ?l ~ fll) tl tl flu 'IJ 'IJ! '1·1J.Jl:::; bl'lJ l'W !'J -3 'W tl'J fl-3) 'IJ 
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Hl'IJ~~'I'Jtl 31f:b'0~1'il~ ~h~nH u~:::~~tht.r.Wf111l.lff:::~rm~'W!1'W tit~ €ftll u~:::~J~~n 'li11~t1~iu 
ffflWl 1 .u'~1'W i~ rrlv~Yitl~~'liu~~ t1'UnVJtl'il:::l1~~~n i~i~u mm11~fhi1'W~ l u tltJl1l.llrJ 31 I 

m~~ tll) tn~tftul11lJ~fl11:::tii'v~ l1~fl~tm::: flfl~ u~~~~ fl~'01nl1~u ill1 l1ru1~v) fl'IJ'IJ~ nw l.u'~~ 
fJ • fJ 

11~ tJtlfl~fl'WlJ ~fl11~'YI1~tii'v~ i~ 
'JI i .1"' .I d .., 6.1.7 '\J'fH€Y'UtJH'U~ 'Wtl1~11~UH'W t:lt:ltlU'IJ'IJ u~'IJU1~'YIYitl'Hl'IJ~~'I'Jtl 

6.1.7.1 l11tlHl'IJ~~'Yitli~f111lJt~1~~l1lN 40-90 fltmlJ~~~fl.Jt1tlJ~ ~~J'U • 
' I t:! ct. Q.l I $1 «:9 q~ 

~1lJ 'l'lHJ. tl1~'\J'W€Y~'VIN'Utl f11~lJ'Vl'l'ltlHl'IJ~~'\1tlt:lfJ1~'Ut:lfJ '\'ltl "1 ~~fJ~ 160 tH 360 tl ~tllm 
jl I I i,l t 

( ~ ~1111 ~ u 'il ~ij 'i1~ n ~ t1'i1 ~ fl~ ~ u v1~ v1u 'l'l1 '11 u~ '\1 ntl~ ~w 'VI '11~ u fft11U u ~ n1~ 11 1lTu 'i1 ~ t1 u ~ ~ '\1 n 

~~~ 3} ~ .X d d Q.t ~ I Q.> d I i <!I 
'il~'ilfl~U1~ ~~'lf1fil11) '\J'Wl~ 'l'l'W'Vl u~~f111lJ'il'\Jfl~'YI'l'lmt1u~~'Vltl '\J'UtlfJtl'IJ'YI11~ 'Ut'\J~'YI1~'11~fl . . "' 

.., .fd..,..,o'..,_r;: .I • .fdo..,cjo ']'JI 
W.l1lJffllJ1~tl'il~'l11'l'l'W~ €YlJ'l'l'U1itl'IJU~lJ10!'il~1'il'J !!~~~'IJU~:tlJ10! H~'l11tl'l'l'U'Vl'il1tl~ tltll'I1'U~ !'11 

6 .I. 7.2 1'1' fl ~ i 11 lJ lJ t ~ v ~ '\J t1 ~'I'll wu 1 t1 fl n ~ ~ m mJ ~~'VI n '11 ~ u ~ '11 v fl ~ t1 u n 'VI n 
q q q q 

' ' " 
·ihm11'Vivhnu'lifl~'il'J1'il"Jtln~ ~lliui'nu~ffi1ti1v1 (tlitnu 30 fl~ffl) 31tm~n~N (Raised 

median or depress) ttfJtl~'11 vmt1i'1fi':i 111lltl'lit:J~'il~l'il~tln~ tt"dhnJnnuf11'1JfilJ'il'J l'il 'J!'Hlll:t:ffll 
• • q 

numllltu'il~1'il~ 'fl11ll~i'UtllWUlflfltl fifl 'lfU~ '\J'Wl~ U~:t:~l'U1'U'\Jt:J~thm'flifl~'l1lJ1fJ'il~l'il'J'lfU~ 
' " 

'lf~rl'IJ !~tl'W '11~t:ltt'W:t:Ul ~Wtultulvh~1'il~f1'J:t:'l'l1'1J (Amber) t'fl~t:l~'l1lJ1fJ'il~l'il~'IJ'Wfi'W'Yil~ 
fJ " 

')) 3/~Q..IQ.I rs'~$1 ~ ~ ~t 
(!ff'W'\Jtl'IJ'VIN ~tlff'J !€Y'W'IJ~ €Yt1J"f1f!W '11'Jtl'\Jtl'fl11ll) UH\If1'U UH\1~1 'I1'Jtld1 (Barrier, barricade 

or fence) 

6.1. 7.3 ':i~~'UrlB €1~ 1'1'\Jt:J -1~'l'fm o fi1'S~1n11'S ~ ~'UneJ €1~ Vl'UD<J ~1 'il'S l'il':i tln~ 

t~fl1l~m) 'J~u 1vJ1 i~ff:::wm tw::: mm :::~unt~ffrl~'\Jfl~~'l1 ~fl'j" tl'IJ'J 'j llni1m 11 '11~ t~~'Vfm t1 

Ill' I Q.IC\ q e::l. ~~ Ad ll}$1~ jJ 

tlltt~n~ 1~ 'illm:t:~'Ufi'Wt~l.lmn mnJ ':i :t:'IJ'IJ ':i :t: mvm flm t:J'IJ'l'l'W 'VI u ~::: tJ ~ n tll vu ~u '\J'U 1~ n m \1 
"' 

'11~t~'\J'Wl~ im!) ~~t~ i~t~'WtllU'l'l~nw~v\1 

6.1. 7.4 H1'il':i 1'il':i 'Utl\l~vl'm t1 '11 ~ t~~'l1 vfl ':i t~i'1m 11'fl 1':i i1fltufll'l'l ~fl'l1 ~'W tt~ ili • • 
" u~n~ N ultl H1'il':i 1 'il ':i 'Uti 'I 'lit~~ 'il':i 1'il ':i 11 n~lf n m ~ Hm'l'l':i 1:t: 'J tl'IJ 'J 'J 'VI nijt! 1'11 11 nmn 1'1' tJ~rhfh ~ ~ 

• q 

tll'J 'l ~~1'W hwm'iltll'I1'W~tJ1~'l~~1'W~~'W tll1H1'il':i l'il'J 'l.Jn~ ('11~ tl1J'iW:t:~'W~ ~tl'llH1'il'J 1'il'J tln~) 
'lli'mll l:t: €Yll n'IJ '~ 'IJ tJ 'J :::mw ~ ~ 1nfl m 'ill ~H1 'il 'J 1 'il 'j tt 'IJ'IJ rl1" e1 ~ 1 u 'li1 ~ m n ~ n e1 "'~ 1 ~ tt ~ 1fi m.1 "1 

'l.J~'Utl1 ~ lfltJrll~'IJ 

6.1.7 .5 'f) 1'J tJ tJtl!t 'IJ 'IJ 111' 'J tl 'IJ 'J 'j 'VI tl 'il t)~ u 'IJ 'IJ 'U'U 1'W '11~ m11lJlJ n 'IJ'Vll \1 i~ fl1 tJ 'l 'W 
q • 

' " 
'Vi'Vf m t1 t 'l'l ':i 1::: 1.,J1 tJtJtl ff::: fl1tl u"::: mm::: nu 1 ffi1t 11 V1'\Jfl\l 'J t1 'IJ ':i 'J 'VI n ~hu 1 '11 w u e1 nm i1 t~'il1tl 

q u 

'Jtl'IJ':i ':i'Vltl~1lJ'l.J':i :::mff~Dl'W 1tJtll':i'Vl1~'11m~ 'V'Lff. 2535 ~~tl1'11'W~m'l'l1~~1'W 1u u~~J mir nn"lm 
q "' 
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f!THHJfltt'U'UI~'tl'.i tl'lJ'j'HJfl'U'IJ 111 htqjl'lllllJll'lj!l'IHYlm'l fllVl Combination Truck, Interstate 

Semitrailer WB-67 l1~Vdtl1Jddl'Jfl'U'Wlf1 im1]~1hlf1!] H'iu1h~t'YlrYh1tJ 
~0 ~ d~ !iJ ..::t 

6.1. 7.6 ff .:Jfl l'IJ 'H.Jf111ll ff~ f11fll"l'W! l'IJ 'Ufl .:J'Yll"lflj tl1Jj 'HJ fll'lfl'lflld I'VHJ'I "J''U 1 

tt{I~~.J,rwn flljtfifln~lttml.:J~~'~in~n'U'Hu1t.J~lu~rhn'U~tt{l i'lt'lfui1mh~mwiilmn'lf1vi~ 
' ~ 

'li1d ~i' mnff ~'fl1u 1tlfl11llff~fl1fl!'l1 ri1i'l 1~ ff~fl1fl U{l~'th ~'11 rf11 
q 

0 I 0 I 9) aiQI o<:::. 'j} 

6.1. 7. 7 1'1111 '11 'IJ ~~~ 'IJ~'IJ lfllj flflffj H'Vl'W f1d tl1J j j 'VJnd ll 'Vll.:J '11{11 ~'U'IJ I ff'IJ '1'1 H 

o I .t:::1. ~ tttX 1:9 ~ I ,::t, .c:l o 
'IJljfl~'Ufl'I1'Vltll'IJ'W'IJTi'IJ flfl l'l~flQ'U'IJ'VlN'H{I1~'11llltJW'U 2 ffltJffj~'I.Jj- '1Jfld'jl'J1ffln l'lfl'IJ flll.flfl 
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