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~u ~m ~L'1a 1 'VlCJ zj\1'1~;a'l 1;fom1cy1i;i1,~u'1uriaum':ivin'Uv\1'1'IL'1t1~u ,,.,'1m UtJ'Ut1.:i~1)llJ'Ui;i°111111':i 

m~Vl'i1\IPllJ'U1Pl:WU':i~l111'1tim;u 1"1m'ivin1i;im'1a~u 
' 

(rn) 1umru~1~tJ~u~\;11:W (C9l) V1'1t1 (l!J) ~1u;1.:i'1:;;a.:i'iu~i;im:wn!)\.1mCJ11 

m CJ fl1 ':i'1 \l L'1 ~lJ nl 'i'l'n ru'U CJ'Ull 

C9lhrn ~~'U;VL'1'Utlzj\lm:w1;1'li;i1,~amL~11~1tJvi1~ruru1\.1'1t1;v\;lf1'1\l;l\ILUU"v1U\l~B 
'IJ u u 

mCJ 1m1'11~r\'1viuvi~\l'i:;u 1 ;1 u;a ...-J mm~~u"v1'1ntJ'i~ num'i~'U;VL'3\'Ut1 \.1'1m'11:Jn;t1.:i'11n~vvfl\.1U\l~v 
' 'IJ 

~li.l'i:;n'U m'i~u;m'31uavi'uVi LL'1~t11'1'W'11'iru1L°1CJn;a'l 1"1'Ui;i1 ;m1:wL~CJV11CJ~u (;1ii) 'i1:w.X.:i'1~'W'11'iru1 

'l "1L uu~~\l\l1'U mm~ Lu CJ'U m~Vl'i1\l m':iri'9'111;1 CJ nw~)i;i~-v~i;i;1.:i LL'1~ n1'i'U~"v11':i~'3\i;J.fl1Pl'i~ 
'IJ ' ~ 

(9)l!'.J.<i'. fl'ilJ'1\l1 'U~Vli~'1:;LL;1 '1JL ~lJL~lJL~B1.J 1 'U \.1'1t1;tlrll\.11.Ji;J 1 uLL 'UU~f!Jqj1\.1'1v;B 
\;Jf1'1\1;1.:iL uuV1u\l~B 1,,;'L uu 1 tJ\;11:wm1:wL ~u'Ua.:i'11-Un-:i1ueJ'CJm'i'3!.:i'3!vi (;1ii) 

'IJ ' 

(j)hct 1 umru~ Lvn'11':i LL uu~1mvn'3!1'itl'i~ m m1m~L~ nvi'it1un~d iim1:wrti~1V1'1 t1 



C..U.blt,_Q.t, t rtWn.~Lfufu~L.\AC!.~1.1.C!.n.~i 
'" 

~ ~ 

C!.fl.rl.fH.LU m:::w ll :::~Wrl.1.1.LU!AU.nl ui rl.Lf':l rtt u !!.I:~, Wbl!.LU rl.!.Wt IAC!.n.~i C!.fl.r1.r3 f':IU Ll.1. rl.L'IA 
11 p ,.. O ,. , I I fl? ,.. "'n F" fl F'ta :: ~ 

~ ~ ~ 

!.LUrl.C!.U :::!.jl.f':IL'C!.fl.n.LL'~J:l.~jl.!.LU~f':ln.~rni;.jl.L11Lf\.I!.~, w~n.kf':lt1.C1, 1.1. 1 u (!.~, Wl'! 
11 • II II II 

U.Ur1.kWt~C!.n.mGn.n.~~L'C!.fl.LfUfU~l1Ll!l~~~,rnimLL'~J:l.Qj1.J;.LU~f':IL[l.ll!.Ll1L~ rtW 
II • II 'II II 

!.Wn.C!.U:::!.jl.~t-C!.fl.rl.Lt'~,(l.Qj1.!.LUl:U1rtt:i:::!.jl.!.LU ·~® 
" 

Wkb!L'!.blir3Wl t, t Wrl.1.1.LlJWt rl.f"3(} rn!.:::~irn Lrt1.1.l!u~u.ruuiu»l.1.l1Ll!l ~J:l.Qjl. 
' " II ' , 

~ ~ 

L'C!.l!lL'L~rl.kf':lr1.C1i1.1.1 UC!.~iWl'!J;.LUrl.kWt~C!.n.~mn.n.~f':l l:H~C!.U!.LUL~t, i:::r3:::!.L'Lrn:::m 1 
11 11 1' II /I I II I,. II I I 

n.f"3[}1 :::!.::: ~1mLrU1.VUltLW~,C1.QrttLU ";l> ® 

t}jl.tC!.l!lL'~ L'LQ.Lfl.L~ 
" ' ' 

:rnl!lim1 n.bl (§) r3C!.n.t-Lr3C!.L'LJl.n.rnL~!JL'C!.W:::~l!liit-LQ.Lfl.L~:::~l!liit-Gn. o® :::~f"3C!.J;.LWL~rttLJ;.l!lQ-r1.1 WtJ;.LUQ.L!. 
' II + I II I I t II I 'I ;'I . ~ 

rl.kL~ i:i 1L'C!.J;.rl.k 'M."U ~Li;J.U~J;.LUrl.J:l.LLrnU LH~ irl.r3~il!.~1.1.·1At,jl. :::~ii 'k!ljl. 'Jl,ljl. n.~:::J;.J;.l!l,(\(YllU:~C!.~1.1. 

L'C!.!. rl.kJ;.LUQ.L!.L'LIA~1'1Jl,UC!.mJ:l.Lllk!C!.~l.1. 1'1~!.LUQ.L!.L'LIAL'C!.fl.n.J:l.Llli.!%1.1.1'1LL'L'!. imcrnn.C!.k!WIA:::~ii 1'1L~!. l!lL l1 

" ~ " W 1'11.1.LlJ !. LU 11!. !. U::: ru ~ UL~ L' LQ.C!. !J~rl.L~ !. l!l Lrtrl.C!.k!W IA!. LU 1'1 Lt':! f':l C!.~l.1.L'LQ.C!.!J~1'1L~J;. l!l L rtn.C!. k!W !AJ;.L U 1'1L f':l 
I I /I I I 

~Jl, 1 :::~ii U:L'C!.\!l:::~C!.n.~i C!.fl.1'1r3 ~ C..L~U L'~L'L!.k!C!.Ul'1LL'~,(\Qj1.!.LU1'11 LC..L'~U l!l L'C!.l!l:::~C!.1'1~i C!.fl.1'1~ ~rni1t}k!LU :::!.jl. 
"" II II P11 ' II ' • II 11 'II II II 

11Ll!l l:H~C!.UL'L~L'~Ul!lWp~iit-L~n.k~1'1C1m1 w1 r3L!.C!.1'1~rnn.r.~~ U C!.~, Wl'!Wt rtWC!.!Ji 
II ' II IS II II l'I II 'II II • 

"W® 

Kkb!Lll'~~~!.Ll.1.~rl.!.LU :::~ii r:-L;.w~C!.~W~!.LU r3 c..~L~r3 Lrt1.1.liun.1 rtLC..blrtLl!lU C!.C!.L'~ 

r:-c..m:::wliun.1wn.1.1.LlJ~l1Ll!l (W) %1.1. (Ci\)(®) n.~w~iL'C!.n.Ly.n.1r.~QlW (;D) 

:::rui;.LgL~r1.Jl.r31 :::!.jl.C!.l!lr\.IA:::W 
, ' 

%1.1. rtW ~1if"3Ll.1.r3~irtLC..b!W~i:i 1 C!.~~LC!.jl. t C!.~~L'~b!L'L:W~!.LU L.\"J;.LU (W) 

~ 

n.C11L'Lr3C!.1'1_Q.L'fl. ii!.LUL'Lt,ll.W_Q.C!.~1.1. n. ~r3L!.C!.n.~mn.n.~f':ln.~r3~,Wt 1'1l~U:%1.1. 1'1~11l!.1'1Jl,f"31 :::J;.jl.~l':l U:UC!.~iwl'! 
' 1 t 111 I II 11 I I -' 

!.LUr1.k~W·C!.~l.1.L'L:W~!.LU:::1'1Q.~C!.n.~iC!.~n.~~:::rui;i.u~L~1~L,tA:::WJ;.LUU: (Ci\) 

i1lC!.~~L'~l,JL'L;W~!.LUL,tA:::~ ~C!.M.L'r3~i 

~t~1i!.!.IJW~rl.k~t %1.1.L'L;W~!.LU1'11~ 1:::~~n.t,1!.!.IJW~!.LUrl.k~t~t rtW (®) 

WtrttrtWUL~ ~W1r3Ll.1.r3~iLi,JL'C!.!. 
I'll ' ' 11 

Ur3~, :::1wn.1Jmn.n.r3~1Ar3Wl Wtt}jl. t C!.l!l(!lWr1.1L'L~W~!.LUU~iUr3!tlLU:::!.jl.~LC!. rtW ~'Ci)® 
ll f' II f» l"l II ' II 

rt~m~, ~ w1r3LM1Ll,JL'C!.Wr3~1£1A~U:rtt 
I I 11 I II I 





':i 1CJnTH'l~b~CJ ~ tl~mru,:nu 
21 a I a I ii ii Q d a I Q c; .c:a. ~ 

bb 'W'UV1 1CJ u':i~n1f'l u1~n-rn 1 11"11'il 1 \l ~ 'W'1i5 u':i ::: n1m11"11e:i b6'1 nVl':i eJ'W m l ( e-bidding) 
d \!! ci ., d (9) Li .fl. 15J{bd b'1'lJ'Vl e-b ~-!J . ........... ../lvctbG '1\11'\.J'Vl ... .. ® .... ......... .. ...... ........ ... . 

-:i1'U-.D'1.:i rie:i~~1.:in-;u m1:1JCJ m:::ilumm~1'\.Jm'iue:i.:i n'UiJ'U111'i1CJ-U1.:ivi1.:iV1m.:i 'lh:::~1u tvcrbG 
"' 

'i~~.:i1'\.J bTlr;mnoo n-;um'i:1JCJm:;i\um111'i~1'\.Jm'Jue:i.:in'Ue5''U111'i1CJ-iJ1.:ivi1.:iV1m.:i 
"' 

u'\.Jvi1,mm.:im.J1m'1'lJ ~(9) 111e:i'\.J ~1'\.J~:l.J'IJ'Jru - Lm:;:i.m'll 111e:i'\.J (9)0 
'IJ ' 

'i:::wh:i n:l.J.~G+Gl!Jo - n:1.J.(9)ol!J+ctinlb (SB) (bU'\.J\91B'\.JI) 

l'.J'i1CJ6'1:; bB CJ~ Lb'1:::tl~:l.J1 GN1'\.J it.:id 

"" tJ~mru\ITU 'V1 'i1CJnT~ 'Vl'U"lCJ 'Vl:l.J1CJb'Vl(;l 
• 

(9) -:i1'\.J SINGLE W-BEAM GUARDRAIL THICKNESS bl1,ocrb .oo M. 1 ~L U'\.J 1 U\;11:1.JLL '\J'\J'itJm=i::: 
'IJ 

b11 .l!J MM. TYPE (9) 
.. .. 0 

'i1CJfl1'i6'1:; L'VCJ~Vl fl1'Vl'U~ 

'Vl :l.J1CJb'Vl(;l 

(9). .fl1CJ 1 m:;V111.:infa L:l.J(;l'i~ n1Vl'\.J~ 11 (;11:1.Ji1CJ6't:;bB CJ~-iJ1\lvl'\.J ~11'11.:il'.l~vi6~-;u:; rl1Vl'U~ 1~vl1fl1'i1'U(;le:J'U1~ 
'IJ 

n11-:iLVh 1~ Vl~ml'U\91-V'\.J 1~ \911:1.Jfl11:1.J~1LU'\.J LL!;l:;b~:l.J(;le:J'Uvl'UVl~e:J(;le:J'\.JU'11Wl1CJ 1t1'i:::CJ:;'V11\l 1:iJbn'\.J~1'\.J!;l:; er nlm:l.J\91'i 

L ~e:J 1V11~tJ~:l.Jlru\11'U~rl1Vl'\.J~11t 'Utl'i:;fl1 f'l L L6't:;~qJqj1 
l!J. tl~:l.J1ru\11'\.J~ nl'\11'\.J~ 11LU'UU~:l.Jlru\11'U1~ CJtl'J:;:1.J1ru L vi 1J'\.J tl~:l.J1f;U\1 1'\.J~ () nvi'e:i.:ifie:ii.J~:1.J1ru-:i1'Uvi11~'1~\l 

'IJ 

1 t1~'U1:1.J e:J1'1L ~:l.J~'\.JVl~e:J'1~'1\1Lb~vCJ1 'Ul\IL~'\.J\l'UU'J:;:l.Jlru 
'IJ 

bl1. ~~u'11.:i'1:;vi' e:i.:i~u ~ ~'!lv'U 1 'LI m'itJ nu~ .:i1t1~-:iV1:1.J ~ b 'li'Wfll'U fl:l..l 1:iJ1 ~ij n1'i'Ll11~ ~ 1:iJ1~A ru.n 1~1111:1.J 
\J 6..J , , , 

.LJe:in1V1t1~:1.J11 .ff.:i1'\.J 

~- ~fo-.D' 1-:i'1:;vi' e:i.:i~1 L 'Llt1m'J.:i1t1u~V11'i'1 'i 1'1'i 1 m :;V111.:iri e:i~~1.:i 1~CJ~~V11 ~ ~v11 LL'1:::~ ~~ .:iu1CJ'1'i1'1'i1 ~ 
'IJ 

L U'\.J 1tJ(;11:i.11•iiimA~e:i.:iV1mtJmuA:1.Jfl1'i'1'i1'1'i1 'Un1'Jrie:i~~1.:i'IJ'Jru:; LL'1:;\J1'J.:i~m~n ~uutJ ~. f'l. tvcrb(9) 
\J , \J , 

er. ~1 fl1'H'11.:i1t1'lJ e:i.:i~fo'11.:im:1.Jtl1:; mf'ld L U'\.J L Vl\;11 ~'\JAA'1.fl1CJ'\.JBn1~~'\J m1m~ tJVl1tJ~1 m Vl\91'1:; Lll~ \J , , , 

Vl~B L VI~ 1~ n \911:1.J LL'1:; n'i:l.J'Vll\l'\11'11 \lvl'iJ\I L ~ CJA1~ '\.J 1 Vl:l.J Vl ~ LL Vl '\.J LL '1:::f111 off~ltJ~'\.J I 1 tJ L ~ 'VA11:1.J~'\J ~~'IJB\l~~'IJ'11\l 
li1.:in~11d LU'\.J~Tu1m vi11~il~ ~~u'11.:i~t1tJB:1.J'!l~ 1 -ff LLvi'\.Jm:1.Jvi1.:iV1m.:i~.:ii'\.J 

'IJ 

· · ··· · ·················~·~··· · ···· · · · ·· · · · · · 
('U1tJtl~'!l1 1Lf'l'l<J~'V1B) 

~el1'\.J1 CJfl1'iLL 'lJ1\IVl1\IVl'11\l~'i1'l<J-!J15TU~ (9) 



bBmnrn'UUVl1flbvm111'1J1:::m~11fl1B b~fl'Vl1e:J-Ufl61 Ce-bidding) 

11flm1-.:i1'1.J bb~::: b~B'U 1 °U~~i'u:ij1,:i !Xe:i-.:ii'u ~~°Ue:iu b 'U fl 11ii-U11 ~u flV'l~e:i-.:i 'Uv-.:i-.:i 1'1.J:ij 1-.:i 
'U • 

Vl~e:J fl 11lJ b~ fl'Vf 1flfl1flb'Utl1Vl'U ~ b 1~1\;J1lJ be:J fl 6l11U1 ::: fld~11fl1 '11-.:i 

'IJ 1::: fl1A'IJ1::: fl 1~11fl1:ij1,:i~1fl15'1.J 1:::fl 1~11 fl1 B b~ fl'VI 1e:i -U n61 ( e-b id ding) 

bi.'l'IJ~ e-b '1!J ... ~~ .... /IDctti~ i.'l.:i11..1~ ... .<~1 .. 0 ... ~ .. 1~) : ... ~.~P~ ....... 

CO). .fl1flb'Utl1Vl'U~ \!:) u 
~ f U -;)1,:izj 'I 1~vi°1iKqJqJ1,J 1'1 nun 'j'lJVl 1'IVIi.'l1 ~ '1::: ,;!, B'I f u'IJ 'j'::: rl'l.J f111l.Ji1 ~ l'IU nvd B~61.I v ~~1'1.J,) 1'1 IJl1lJ 

b~au1'1J~n1V1'1.Jl'lmt.J1m:::t.J :::nmhJumm11 l!:'.l u i1u'1l'l'11fl1'u~mii'Vl1.:ivii.'l1.:i1111-ruiieJu.:i1u t.Jmi'u.:i1u,J1.:imii'li'eJ 

ID bbi.'l::: -iJeJ b\1 

l!:l. .fl1flb'Url1Vl'U~ CO) tJ 
ID.® .:i1t1A'U'Vl1.:i~t1 (t:1t1'1.J~t1) 

ID .ID '11'1.J~1'Vl1'1i.'lfl-r.:i 
" 

hb\1 11.:J'j':::U1t.JJ1~hli.'l 1 l'!AB'l.Jfl~(;l (Concrete) 

ID.Ci'. 1 V!~'Vl1'1i.'lfl1'.:i 
" 

ID.ct '111'loLJ1'1'Vl1'1bbi.'l:::i.'l 1 1'lfl'EJ'1::: Y-1 1'1.J~hJijfl1'j'U'EJ'lfl'l.Jfl1'j'fll'Jb'll1::: 
ID.b i.'l11'l~'UIP1vi (Back Slope) ~hJ~ fl1'j'tJ'EJ'lfl'Ufl1 'j' fll'Jb'll 1::: 
hb'li .:i1'1.J'lJi.'lnviru1 

" "' 
h~ .:i1'1.J'lJi.'lnl'i't11JJ 

" 
ID.ti '11'1.J~b'1'1.J Ll'lt.JHf~'IJUV'l bt.Ji.'lflbbrl1 

" 
h®o '11'1.JV11~~11 LJ 

bll . f11t.Jb'Url1'Vl'U~ bll u 
eJ'lJmruvtl.ut t1fl1'j'~vi~.:i 1vh~ 1bb'1 .:i '11 1.:i bbi.'l::: 1 ~ifrimnru-;;i 'j' 1-;;J'j' t.J m i''l.J 'Vl i.'l eJ vi 1 ~~1 IDCi'. b~ 'El'l.J . "'"' 

J~-
('1.J1t.J'lJ~'Zl1 lbPl~~ 'VI ~) 

~~1'1.J1t.Jfl1 'j'U'IJ1'1 'Vl 1'1Vli.'l1.:J~'j' 1~!)i51~~ C9l 



beJ mnm 'U'UVl 1 t.J'IJ ';i:: niA'IJ ';i ::m 1WI';i1ri1 ~ b~ n'VJ';ie:i\i n61 ( e-b id ding) 
..: ~d ~ ..: ()) (i) 5.A. h:~bcl 

L'1 '1J V1 e-b '1~ . ...... .... . ./\!Jctti~ '1 'l1'UV1 .... .......... ..... .. .... ...... ......... . 

d QJ' 'Q ;JI/ Q,/Q,1 
';i1t.J6'1:: Le:i t.J Wl'Vf 6'1 n Ln ru6Yl n 1';iyj'11';iru1 L 'Ut:-1t11 WI ri rum.J'U \;1 'Un 1 ';i L6-l'UeJ';i1 ri1 

'U i 

(9) . ~ b'1'U eJ ';i1fl1~1vi'-ru n 1';if1'WIb~eJn1~V1°1~ruru1 fl'\J n ';i:lJ Vl 1 'l'Vl '11'l1:iJ:lJ1'1'l'U1:lJ1'U~ruru1.f11 t.J1 '\..I ';i~ tJ ~ b'"J6'11 
'lJ V OJ llJ U 

bllO l'U 'Llu~'lbb~l'U~'V!Ul t.J'l 1 '1..1L~1"!.leN'l1'UlJV!'Ll..:i~mL~'l 1 ~Vl';i1'\J 
\!J. 1umru~~-ru~1..:i1l.JLoLJ1~1L iJ'Un1';ii11t.J1m~t.J~L1'11~V!U1t.J\l1'\..IL~1'1JeJ'l'l1'\..lrl1V!'U(;)LL~1:iJLn'U bllO l'U U'\J~'l L L~l'U 

\J 

L~:lJ vJ'U(;J1:lJ~'IJ'IJ1 1(;)t.J:i'Jl~L lJ1..1m1:1J~(;)'IJ eNvti.11 t.J ..:i1m~1'1Je:i..:i..:i1u 
bll . ~fo~1..:i~ ri' 1~..:ivi 1'l1'U eJ ~ bL'1~..:i1m!'Uvt:lJ(;)~ruru1 LL~1c'J..:i1l.J LL~l L'11'11(;) tJ 1l.JiJ L Vl\;1 eJ'l..l'1:lJf11j'1~1l.JiJ~Vl~L'1'U e:J j1fl 1 

'U '\J It.I u , 

t.Jm l'l..IL~eN1'U~ L Vl~mr'Ufl1(;)l1'1~ Lb~l L'11'1(;11:lJ~'lj'lj11'l..IL1'11eJ'U 1n~ bL'1~C-1'1'l1'\..l~Lb~1 L'11'11'U'1Jru~Ju vi'e:i ..:i1 l.J -We:i tJ 

n11 cioo/o '1JeN'l1'UVifl1(;)l1'1~vi1'1~\l 

er. mt.J 1m~t.J~L1m-r'l.n.h~ n'Uc.J'1\l1'U ~fo~1..:i 1l.J LoLJ1~1 L 'Llt1m';iodeJ:1JLL61l:1J~..:ine:i'1~1..:i~i1j(;)'\J nvde:i\l'IJeJ..:i..:i11..1mt.J 11..1 
\J , 

j~ t.J ~L 1mm:1J~~11~1..:iri'1V1'U(;) 1(;)m lJum1:1J~(;)'IJeJ..:i~fo~1..:i (l ~'\.J iiu~m:lJLL 1..11vi1..:im:1J111u..:i~e:imw1 e:i 1..1 lJ'~ 
'U 'U d..J , 

L'1 'IJ~ ... '1:lJV1 . (9) / cf bll\!J ... '1 'll '\.J ~ bl1(9) ~ \lVl1 fl:lJ \!Jct<tci L ~eJ'l LL 'U1Vl 1'lU5 u~1 'U n1 j'lieJ :lJ LL61l:lJ~ \l n eJ '1 ~1\l ~i11(;) 
unvde:i..:i'IJeJ\l'l1'WneJ'1~1\l LL'1~U1';i \lV11\l mv 1m~CJ~L1m-ru'\.Jj~ n'Uc.J'1'l1'U(;11:1J~ri'1vt1..1(;) 11..1~ruru1 , u ., 

ct. mru~-ru~1'l~(;)L~eJ'U 1'IJ~ruttn11~1..:i1(;)t.J~fo~1\l 1l.Jfi'WL~'UA1 K V!~eJL~'U~Ln(;)'11nn1';iL U~CJ'ULL U'1\l 
'U "" 'U 

eJ(;1j1LL'1 m '\.J~ t.J'UL~'Um1';i~'Vll1\lU';i~ L vi Pim t.J 1 m~t.J~ n'11 (9)ct 1'W uu'11n1'Wffi~fo LL ~..:i 
b . ~fo~1..:i~ m:lJVI 1..:ivt'11..:i 1~u e:i n L~ n~ru ru1 vt~e:ie:i ~1 'W';i~vt11\l~vti.11 t.J'l1'UL~1'1Je:i..:i..:i11..1'1JeJeJ'WlJ'~ue:i n L~ n~ru ru 1 

'\J 1111" 'U , "" 

1(;) m lJ'Wm1:1J~(;)'IJeJ..:i~-ru~1..:i'1~ 1l.JiJ~'Vl~L'1'UeJ';i1fl1 
\J 

··· ·· · · ·· · · · ····· · ··· · ·~·~·· · · · ·· ···· ··· · · ·· · · 
(mm.J~'1J1 iLPl~~'Vl~) 

~ B1'\.J1 tJ n1';iLL 'IJ1'lVl1'lV!'11'l~';i1~~151U~ (9) 
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