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fl1EJ 1 'LI ITTJ l'U i.Jul11..:iLLVll'UVi~fo"iJ1..:l~..:lV!~€l61l€l'lJ€l\l"il1nl'n..:itJWLV1111 L1'ULL(?lLU'U'lJe:J..:lVi~~l.J'U{;1~11n11f11~Yl11..:l 
~ ~ 

II I.I ~ I.I 

ril.lmrimh~ml'lEJnn'LI1 V1u11vin tvim~eiei'U 1vi 
' 

(tv) ~vim11 ~~..:i'lm..:i\ll..:in~11u11'Vln tvim~ei 1 YlEJ V1~m~ei~i1~vi6L~'Ub~EJ1nu , 

L~ei 1 VlEJ"iJ1n~1..:itJ1~L Vll'\1J1cJ..:lU1~ L Yll'11 'VlEJ L ~'ULL~"il~ 1;foei'Uru1Vl"il1nml.l L;1~11 ~'U11Yln~\l'lJ€l..:ltT'U tvim~ei ' ... , 
5'U ~m ~L~ei 1 vi EJ zj,:i"i]~;ei-:i 1;foei'Uru1(;1 L ~'UtT'Unei'Uu11vin'lJei-:i'1-:i L~ei5'U V!~m U'U'1Jei-:i~~~l.J'Uvi~11m1 

1 u 1 ~ 

v v d 
m~vi11-:iril.l'U1fll.JtJ1~m111EJnn'U 1 V1u11'Vln tvim~eiei'U 

' 
(rn) 1 'Limrum~tJ~u~vi1:iJ (C9>) V!~ei (tv) ~fo;1-:i"iJ~;ei-:i~u~vivi111n!JV1mEJ11 

.,. .,. "' 
V11EJn11G'f\lLG'f1l.Jn11'W1t\J'llEJ'U11 

C9>lv.rn ~~'LI;m?f'Ueizj-:iml.l 1;ri'vi L~eirnL;1 1:iJ 1 tJvh~ruru1V1~ei;ei(?lm~-:i~1-:i L U'UV!i!-:i~e:i 
~ ., ... 

1 
do ., 1"1 I.I ct. Q.I Q.I d I.I ~ .c:ij I.I I.I CV~ 

mEJ 'UL1'11Vln1V!'UV1V1\l1~'U 1 'U'lle:J ITTJ ml.l"il~1'UV1'1ntJ1~n'Um1EJ'LI'llm?f'Ue:J V11m 1EJmei-:i"il1n~e:ieinV1'W\l'1eJ , ~ 

~1tJ1~n'W m~~'LI;m?f'Ue:JYJ'WVi Lb'1~€l1"il~"il11ru1L~EJ n;e:i-:i 1~'llvi1 ;m111 b~EJV11EJ5'U (;1i1) 1111~..:i"il~~"il11ru1 
1 ~b U'U~~\l\l1 'U vi1m~ L ti EJ'U m~vi11-:i m1ri~-:i-J1;1EJm1~ vi~e:i~vi ;1\l LL'1~ m1u~V111~?f vimri~~ 

~ , ~ 

(9)\v .co: m11?f-:i1'U~'Vlt~"il~ bbn1'lJb'~m~m~ei'U1 'lJ V!~ei.Ue:in1V1'UV11 'Ubb uu"'qjqj1V!~e:i.Ue:i 

(?ln'1-:i~1-:i b U'UV!i!-:i~ei 1 ~b U'U 1 tJm11m111 b i1'LI'lJeJ\l~1i.Jn..:i1'Uei'EJm1G'f-:i'1vi (;1i1) 
~ ' 

(9)\v .ct 1 'Limru~Lein?f11LL 'Uu~1mein'111Lh~mvi11mB L~ nvi1ei'Lln~d i1m111-LJ'viV1~ei 



~ ~ 

Gll.rl.fl~LU 11._t~W Lrn~ l!1 n.1t1.L_µ l1U.ru ui rl.Lf':l rtt u G ~, l!1~1LU11.k t!1WGn.~i Gll.n.~ f':lU Lit\. t}t-~ 
II r:oo I , I o /'I I " I II 11 l'1i 

1LUl1.GU~1[1~t-Gll.rl.Lt'~fbgf11LU~f':ln.~i ~1[1LrtL[lG~ i t-L~ll.k~rl.Cb i It\. t UG~i \!1~ 
11 t ti l'I II 

1LU11.k~W'Gn.~iB~n.~~t-Bll.Lfufu~rtLl!1~~~il'..;iin.Lt-~fbgf11LU~f':lL[lll1LrtL~ rtW 

!.LUrt@U::!.fl~t'@ll.nLt-~£1.Qfl.!.LU~l'm~i::!.[l!.l..U ';#)CS 

"' 
l!1klelt-1ie!rnl!1l l'.. t l!1n.1t1.LYl!1t 11.~C} rn1~~,,~Lrt1t1.l!ul1u..ruuiuimrtLl!1 ~Dgf1 

I II II I > 
~ ~ 

t-B~t-L:n.k~n.Cb ,!1' t UB~,l!1~1LU11.k~~Bn.~,B~n~~ t-L:~m~1LUL~l ,~~~1t-L:ltl.~1n. t 

n.~[} i::r.::~m flL..rt1ttliurtL..l!l~~Qfl!.L..U ';Des 

lJ'f1tB~t-~ t-L~Lll.L~ 

~~l!1imt n.1e1 @ ~BmL~Bt-LR.n.l'..nL~U:t-Bl!l~~l!1iit-Lll.Lll.L~~~l!1iirnri. o@ ~~~B1LWL~rttL1lf1,~mt l!1t1LU!l.L1 
I fl I I 11 I I I II I I I /I 

' ~ 
11.kL~i!1' tt-B111.k 'M,"U ~LRU~1LLJr1.fbLLl~UL~L~ ill.~l1 iB~V1. · V.l'.,f1 ~~ii · ~l'.,fl. '.Q.l'.,jl. ll.~~11lf1£b[!!)l'..U:~B~ltl. 

t-B111.11LU ll.L1t-LV.V.rl.Q.U Bmll.Lll~B11tl. rl.B1L Ull.L!.t-LIA.t-B ll.rl.11.Lll ~B11tl.rl.L t-t-1 ii B rtM ll.B~l!1V.~~ii rl.L~1 l!1 Lrt 
"' F' "' "' ,.. "' "' "'i.; 

,.,. ~ ,.,. 
l!1rl.ltl.L_µ1LUrt11U~rulel UL~t-Lll.B!J~rl.L~1l!1Lrtll.B~l1lV.1LUrl.Lf':lf':l%1tl.t'Lll.B!J~rl.L~1lf1Lrtll.B~l1lV.1LUn.Lf':l 

I I 11 I I 

~ ~ ~ ~ 

f':lll.t ~~iiu:t-Blfl~~Bn.~iBll.rl.~f':l l'.,L~Ut-~t-L1~BUt\Lt-~~f11LUntLl'.,t-~Ul!1t-Bl!1~~Bn.~iBll.rl.~f':ll'.,~iic-klLU~1[1 
111'1 II II I II I II I I 11 II I 11 II II 

~ ~ 

rtLlfl t-L1~BUC-L~t-~Ulf1l1lt~~,, t-L~ll.kf':ln.~ mt l1lt ~L1Bn.~i Bll.rl.~f':lUB~, l1l~l1ll rtW Bm 
" I II II 11 II 11 II f"11 II f" ... 

t'L~@!j~nl..~!.l!!Lrt 

~kb!LU'~ ~~1 Lltl.~11.1 Lu~~,, t-L~l1l ~B~l1l ~1 Lu~ l'.,(1) Lrn Lrtltl.[ju n. t rtLl'.,lel rtLlfl u BB t-~ 
II II II I I 

t-l'..1v.~w[iun.1l1ln.V1.L_µ~rtLlfl (u:i) B~V1. (Gl) (®) n..vrn~it-Bn.L!Antn~~w (;!') 

::ru1LQL~nll.~l ~1[1Blflll.V.~W 
, ' 

%1tl. rtW uirnLV1.~~irtLl'.,lell1l~iltl. t BU~LB[1 t Blflt}t-klelt-L~l1l~1LUL!A1LU (u:J) 
I II I I II II 11 

. ~ 

l1lt n.~l!1~~v.1LUL!A~WLl'..B~B~V1. Lle!L1Bn.m1Lun WLn.1t1.L~m~1t1. n~~ L!.Bn~i Bri.n.~ f':l n..vn,VrtB~rt~B~1t1.rt11g 
I I I t II f'I I fl I II 

~ 

n~, t-L~Brl.,Q>C-ll. ii1LUt-Ll'.,ll.l1l,Q-%V1. n.~~L1Bn.~mri.n.~f':lll.1J~~,l1ll r\,l'.,~U:B~ltl. rl.,Vrtl'..1rl.ll.~l ~1fl.~l':l U:UB~, (1)~ 
I I I II t f1 /'I I I , 

~ 

1LUl1.k~t~B~V1.t-L:l1l~1LU~n.ll.~Bn.m B~n.~ ~~ruRu ~L~ ,~L!A~W1LUU: (Gl) 

f1 l Blflt}t'kie!t-L~l1l~1LUL!A~~ l1BM.t-~~ i 
I 11 /I /'I I 

rtt lflii11~l1l~ll.kl1lt B~ltl.t-L~l1l~!.LUn. tll. t~~l1n.ti11~l1l~1LU11.kl1ll rtt rtW (®) 
I I /'I II II I II I 

l1ltrttrtWUL~ ~l1lt~Lltl.~~iLlelt-B1 
11 I I 11 

~ 

u~~,~~Bn~mri.n.~f':lV.~l1ll l1ltt}fl. t Blfl~Wn. tt-L~l1l~1LU U~iLJ~klLU~1fl.~LB rtW C. 'Gl® 
f'I Ill f" II II I 11 

rt~m~i ~l1lt~L~ll.tLlelt-BW~~,gv.~mrtt 
I I /'I I f1 I 

Bn~iBri.n.~~ ~~,, l1l~l1n.Cb, B~ltl. t l'.,L~Ut-~~~~Q~L~ rtW t-Bll.~~~Q~L~rtLlfl~Dgf1t-BW~~Gn.~mri.n~~n..vt-mi 
11 I II I II I f'I /'I I f1 fl 





~11:.J f11~~~bBt:.J~tl~:IJ1 W'l1'W 

bb'W'UVJ1 t:.Jtl ~ ~rnfl!tl~~n1~~1m~1.:i~1t:.J15tJ~~m~~1fl1Bb~nvmJtin~ Ce-bidding) 
"" ... "" ~ 0 VUJ. \fil~b~ b'1'U'Vl e-b ?l~J .. ~()(\ .. ../®ctb~ '1\l1'U'Vl ... .... .... ................ ..... ... ..... . 

-:i1'U41-:iri8?1~1-:in'<llm';i:i.Jt.Jm~~u:i.J1m:o1'Um';ithNnm)'Um1t.J.V1-:i'Vl1-:i'Vlm-:i tb~"'il1tl ®ctb~ 
"' 

J~?l\ll'U rnrnrnoo n'<\l m';i:i.Jt.Jm~~umm:o1'U n1';iU 8\l n'U eJ'Um1 t.JoV1\l'Vl1\l'Vl'11\l 
"' 

'U'U'Vl1\l'Vlm\l'Vlmm'1'U ci'.C9l t'l8'U bf11~~n~ - mm1 \918'U rn ';i~Vlll\l n:i.J . C9l®o+bb~ - n:i.J . C9l®®+C9l~~ (bU'U\918'U1) 

iJ ';il t.J'1~b5 t.J t'1 bb'1~'lfimru-:i1'U ~-:id 

~ I ~1t:.Jn1~ tl~:U1W'l1'W 'WU1t:.J 'Vi:U1t:.Jb'Vit91 
' 

rn,oct'b.oo M. 1 ~b U'U hl\911mb'\J'\J';iUbb'1~ 
" ... ... 0 

';il tJ n1';i'1~b8 tJt')'Vl n1Vl'Ut'1 

C9) I \ll'U SINGLE W-BEAM GUARDRAIL THICKNESS 

rn.® MM. TYPE C9l 

'Vi:U1t:.Jb 'Vi\91 
' 

(9) . m t.J 1 'U';i~Vl11-:i nfa b:i.J m~ n1Vl'Ut'111t9l1m1t.J'1~ bB t.Jt'1oV1-:it>l 'U ~1141-:iiJ~'Vl6~'<1l~n 1Vl'Ut'11Vi'vhmJ1'W\918'U 1t'1 
" 

n11-:ibvh 1t'1 Vl~m l'UIJ18'U 1t'1 \911:i.Jm1:i.J'<il 1bU'U bb'1~b~:i.J\918'UM'U'Vl~8\918'U'\.Jmt.Jmt.J 1m~t.J~'Vl1-:i1:1.Jbn'U~1'U'1~ ct n1'1 ~(9l';j 
b~81m~'\.J~mru-:i1'U~n1Vl'Ut'1111 'U'\.J';i~n11"1 bb'1~~'1J'IJ1 

®. mmru\l1'U~rl1Vl'Ut'1 Hb U'UU~mru\ll'U lt'1CJU';i~:IJ1rubvhii'U '\.J~mru\l1'U~tlnM8\l~8'\.J~mru\l1'Uvl11~'<1l~ -:i 1 'U 
" 

?1'U1:i.J m'<llb ~:i.J~'U'Vi~8'1 t'1'1\lbb~8 t.JL 'U1-:i b~'U-:iu'\.J';i~:i.J1ru 
" 

rn. ~~u41-:i'<\l~M8 -:i~u ~ t'16/J8'\J 1 'Unl';i'\.J nu&l-:i1'U.ff-:i'Vl:i.Jt'1 b 'li'UA1'\J A:i.J hl1 ~iJ nl';itl 11'?1 t'1 hJ1~ri run1V'lt9l l:i.J 
'U d..J , 'I 'I 

oV8rl1Vl'Ut'1:1J11.rr-:i1'U 

<:i'.. ~~u41-:i'<ll~M'8-:i~1b'Ll'Um';i-:i1'Uu~Vl1';i'<\l';il'<\l';i 1m~Vl11-:iri8?1~1-:i1t'1t.J~t'1m ~ t'1'Yl1 bb'1~&lt'1~-:iu1t.J'<\l';il'<\l';i 1 ~ 
" 

bU'U 1u \91 1:i.Jri:Wmri~8-:i'Vlmt.Jmuri:i.Jm';i'<\l';i1'<\l';i1 'Um';in8?1~1-:imru~bb'1~u1J-:i~m~1 uuutJ Yi.1"1. ®ctbC9l 
'U 'I 'U , 

ct. f11 n1';ivl1\l1'U'U8\l~~u41-:im:i.J'\.J';i~f11P1-d' b U'Ub Vl\911~'UAA'1.fl1t.J'U8n1~~um1:i.J b~t.J'Vll t.J~1 tJ b'Vl\91'1~ b:iJ~ 
'U , 'l , 

Vl~m Vl\911~n m:i.J bb'1~ m:i.J'Vl1-:i'Vlm-:il'l 8\l b~ CJri1~'U 1 Vl:i.J'Vl~ bb 'Vl'U bb'1 ~ri11.rr~1t.J ~'U., 1u b~8m1:i.J~u ~~'U 8\l~~u41-:i 
' I " 

~-:in~11d b lJ'U'<il1m'Ub vh 1t'1n~ ~fo41-:i ~'Ut.J8:i.J6/J~ 1-rrbb 'Vl'Um:i.J'Vl1 -:i'Vlm-:i.ff-:i~'U 
" 

· ················· ··~··· · ·· · ·· ·· · · · · · · 
('Ult.J?l:i.Jmm 1'-:i'<il1'U-:iri) 

t.I 0 ' ~ c:il Q...I 

';i8\l~81'U1 t.J n1';ibb 'U1\l'Vl1\l'Vlm\l~';i1'\.':l{J';i51'U'Vl C9) ';in'l':l1';i16/Jn1';ibb 'Vl'U 

~el1'U1tJ n1';ibb 'U1\l'Vl1\l'Vl'11\l~';i1'l':l{J151-U~ C9) 



rnmnm'U'UVJ1tibe:im111tJ1~m\i'\11ri1Bb~nV11e:iiln6f Ce-bidding) 

11vn11\l 1'U u~ ~b~e:J'U 1 "ll~ ~-ru ~1\l(;] e:J\l -ru ~ \i'\ 6Ue:J'U b 'Uri 11 ~"1111\i'\'U nvde:i\l "l.le:J\l \l1'U ~1 \l 
~ ' 

V1~e:iri11~ b~t1V11tifl1t11'Ufl1'Vi'U\i'\ b1m \i'\ 1~ rnnm1tJ1~n1\i'\11ri1~1\l 

tJ1~n1AtJ1~m\i'\11ri1~1\l~'Jt115tJ1~n1\i'\11ri1B ~~nV11e:iiln6f Ce-bidding) 
"" "' "" m O 'W.H !§itt'b~ bf;l'U'VI e-b ?l.r;J ... 9.~ ... ../tvcn::i~ f;l\ll'U'VI ... .............. ..... ..... ... ..... .... . . 

G). fl1tlb'Utl1'Vi'U\i'\ ~ tJ 

~ f u "5' 1\lzj .:i 1~vhGf ru ru 1"5' 1\l tl'U m~VI 1\l'Vlf;ll \l "il ~ \?) €l \l f u tJ 1 ~ tl'U fl11~'1J1'j\i'\'lJ nvdei \l'U €l\l\l 1'U "iJ 1\l \i11~ 
\J Ill.I v , 

b~ei'U1'U~n1Vl'Ul1l.fl1tJl'U'j~tJ~rnnb.hi'mm11 tv u 11rn1111"i11ff'J'U~m~V11.:iV1m.:i1~-ru~eirn1'U tJm1m1'U~1.:i\i'\1~-Uei 
\v bbf;l~ -Uei i;n 

kl . fl1tlb'Utl1'Vi'U\1l G) tJ 

i;n. 

tv.C9l .:i1'UA'UV11.:i~'U (ti'U'U~'U) 

tv.tv .:i1'U~1V11\l6"1n-r.:i 
'IJ 

hrn 'j1\l'j~'lJ1ml1~1:iJm111riei'U n~\i'\ (Concrete) 

hes.'. 1 Vl'1V11.:im1-r.:i 
'IJ 

tv. ct m111-U1.:iV11.:i b b 6"1~ m 111 riei ?I ~'W1'U~1:iJ ii n wu ei.:i n'LI m 'jfl 111 b 'll1~ 
hb m111~'U~l1l (Back Slope) ~1:iJ:Wm'jUeJ\ltl'Un1'jfl\1l b'll1~ 
h~ \l1'UUf;ln'Vlru1 

'IJ v 

tv.~ .:i1'Uu6"ln(1)'U 1~ 
'IJ 

tv.~ .:i1'U~b~'LI1111tJ1oif~'Uu111btJf;lmdh 
'IJ 

lv.C9lo .:i1'UV11~vf11u 

fl1tlb'Ufl1'Vi'U\i'\ 6Tl tJ 
eiumruffi m'Unl'j~\11~\l 1 vJ.Y.hbb?l\l?ll1\l bb6"1~ 1 vJ6"ruru1tl.l"iJ'j1"iJ'j tJm1'UVlf;leJl1l 1 vJ-W1 \vcs.'. b~tl'U 

' v v 

L 
('U1tJ?l~mm 1.:i"i11'U\lA) 

ii O 6' .c:b:::il Q..I 

'jeJ\l~m'U1 tJ nl'j bb 'U1\lVl1\l'Vlm\l~'j1~.r;J'j51'U'Vl C9l 'jn~1'j1'1Jn1'jbb Vl'U 

ii 0 ' .:::ii d 
~tl1'U1tJ nl'jbb 'U1\lVl1\l'Vim\l~'j1~.r;J'j51'UVI C9l 



bB n '11 ';ibb 'U'UVJ1 CJU ';i::: f11 ~U';i::: m ~';i1fl 1 iJ b~ n'VI ';i'BtJ n~ ( e-bi d ding) 
.,J 9M ., .,J ID 0 'iAI I? I IM.All..MI b61'V'Vl e-b '1D ..... ~.1 . .. ../lvctb~ 61'11'U'Vl ................ r.1,1,.,t .. . l.!J\g,Q.J ~J ..... . 

';i1 CJ6'::: bB CJ~ Vii n bn ru~ f11';i'W "ii 1 ';iru1 b tl'U ~'V1 ~ ri ru m.1u~1 'W f11 ';j b'1'UB';i1 ri1 

(9). ~ b'1'U el J1fl 1~1~-ru n1Jri'~ b~ eln 1Vfvi'1~ ru ru 1 nu f1';jj.J'VJ 1-:iV1611-:ihJjj 161'1'U1j.J1'U~ruru1.n 1 CJ1'UJ:::CJ:::b1(;11 
'U v QJ QJ v 

mo l'U i!u ~'I bb~l'U~VlU1 CJ'l1'Ub ~1'Vel'l\l1'UlJVli!-:i~mb~'l 1 Vl'VIJ1 '\J 

tv. 1 'Llmru~~fo~1\l1l! b.V-1~1b1J'UmJmCJ1 m~:rn:::nm~Vlu1 CJ-:i1'Ub~1'Vel-:i-:i1'Un1V1'U~ bb~hhn'U mo 1'Ll i!u~-:ibb~i''U 
" 

b~j.J l'i''U 1911j.J~ qJ qj1 1~ CJiJ1~ b ll'Um 1j.J~ ~'V el'IV!U1 CJ '11'Ub ~1'VB'l'l1'U 
m. ~-ru ~1-:i~ n161-:iv11\l1'Uel 8 bb61:::-:i1ml'UV1j.J~~ruru1bb~1c'J-:i1l!bb~1b'1~'11~ CJ hJiJ bVl 191B'U61j.Jm'j"iJ::: 1l!i1~'Vli 1.61'UelJ1ri1 

'U 'U QJ QJ 'I 

CJ m i''Llb~el-:i1'U~ bVl~ eltT'Llmwh'iJ:::1.1.~11.'1~'1\911j.J~qJqJ11'U1. 1611-5'U 1n~ 1.1.61:::~ 61-:i1'U~ 1.1.~11.61~'11 'Ll'Vru:::tT'Ul'i' el-:i 1l!uel CJ 

n11 ~0% 'Vel'l'l1'UVJfl1~11'1:::v11'1~-:i 

Ci'. . mCJ 1'UJ:::CJ:::i.1mfo'lh:::n'U~61-:i1'U ~fo~1-:i1l! b.V-1~11. 1J'UmJ61im..11.1.'1ljj~-:in8'1~1-:i~'IJ1J~u nV.J~'i)'l'V8'1\l1'UmCJ 1 'U " , 
J:::CJ::: b16'11\911j.J~~l1~1'1rl1Vl'U~ 1~m ll'Ufl11j.J~~'Vel'l~-ru~1-:i (l Vf'l.l nu~mmi. 'Ul 'Vl1 '1\911j.JV!U'l~elf1Jj.J I el'Uir~ 

'U 'U d.J 'I 

1.61'V~ ... 61jj'Vl . (9)/ ctmlv ... 61 'll'U ~ m<9l ~ '1Vl1 flj.J lvctei'.~ b ~'i) 'I bb 'U 1'Vl 1-:i'l.l l)u~1 'U f11''j61i elj.J 1.1.'llj.J~'I n el'111-:i~'IJ11 ~ 
unV.J~el'l'V8'1'11'U n861~1-:i bl.61 :::'l11J 'l'Vl1'1 m ti 1 'UJ::: ti:::i. 1m-rutJJ:::n'l.!~61'11'U\911j.J~n1V1'U~ 1 'Ll~ruru1 , v v 

ct. mru~-ru~1-:i~m~el'l.! 1'V~ruru111~1-:i 1~ti~-ru~1-:i1l!f1'l.!1.~'l.!~1 K Vl~m~'l.!~ 1. n~"il1nmJ1.'l.l~CJ'Ul.1. 'l.l61-:i 
'U v v 'U 

B'm11.1.61m 'l.l~CJ'Ub~'Um1J:::V111-:i'l.lJ:::1.'Vll'l.f11ti 1 'UJ:::ti:::nm <9lct l'l.! 'Llu'11n1'l.!~1~fo1.1.~-:i 
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