
n1'ftUUU'~~1fi1~n1'An~1~: 1 Un1'An~1:2553
... cI
';I'U'rI: 9 ~~11;u.1 2553 L';IR1: 09.00 - 12.00 '\.l,.

~tl1: 221 -371 Highway Engineering -MUI1ftUu: A 203

II B tt:I II ".,0 II (II tt:I .. ., 9"" 0119 II j I 8)
tlUftUU'rll1'MNj;tN 6 tlU L'M'rI1'!ntlU U3 II 2 UVtlBIL~ ~fl 6HUJflDfl1flflUlflflHU17nt1UU

F1::LL'\.l,'\.l,LL[;]~::ieJhILrhrl'\.l,F1::LL'\.l,Wn3-1 180 F1::LL'\.l,'\.l,

1J.lmtCY1j;)tl1\t1LeJmn~tj;l"l Li111eJl1~eJ'lJ

'liu 1 (20 F1::LL'\.l,'\.l, LLUI1LtI'\.l, 10 LL~:: 10 F1::LL'\.l,'\.l,j;)13-1~1i'lJ)

2.1 sn Single Unit 'YI~eJ SU n1111 2.50 L3-Ij;)~ ern 10.97 L3-Ij;)~ a1'\.l,'YI,r1~WiJ1m'W~1~eJ'YI,r1

2.28 L3-Ij;)~ a1'\.l,'YIil1~Wil1nL'W~1~eJ'YIil13.05 L3-Ij;)~ L~mgmni'll 180 eJI1A1 LL~::~3-I~~11'rA~1I1Lgm~

LLFI'lJ~~j;I!leJl1~rJdLrhrl'lJ 12.1 9 L3-Ij;)~ 1iJ11'lJ~::3-I1rJ.lFl1F1113-1n11i ~1'Y1111~j;)eJl1\1~11iJ~11iJ~ 111iJ::j;)eJl1n1111

eJ~111,rmJ~~j;lLrh h L~eJtl1'Yln"l ~eJ!leJl1~rJ~WinJ.lLFI~eJ'\.l,eJeJn'\.l,eJn~ 1'Y1111

2.2 'YI1 nVlIiJ1~rJ.l11iJ1 n~~11 F1113-1n1111~I1~j;I!leJl1rJ'\.l,'\.l,~~rJi' JF1~eJ3-I~1'\.l,1'lJIiJ::Lrh rl'lJ~L3-Ij;)~

'liu 2 (30 F1::LL'\.l,'\.l, LLUI1LtI'\.l, 1 0 LL~:: 20 F1::LL'\.l,'\.l,j;)13-1~1i'lJ)

2. 1 fJni1eJ~111'lJ~::neJ'lJFi1eJ6'lJ1fJ 11L~eJhL~1~11F11~~ ;JeJeJnLL'lJ'lJ Climbing lane LL~::T'lJ~j;I

L~'\.l,eJ LL'\.l,::16m~rh LFI~eJl1'Y13-11 fJ~WY11l1 LLUl1tleJl1liJ~11iJ~~ L'YI3-I1::~~ j;I~ 1'Y1f'lJm~d 'WfeJ 3-1t l1L'YI~eJa
2.2 T~I1~l1m1 11 00 L3-Ij;)~ L~eJ3-I'Y1111~1j;1 +2% rl'lJ -1.5% ~1'Y1f'lJF1113-1L~1eJeJnLL'lJ'lJ 80

nT~L3-Ij;)~[;]mt1T3-I11 1iJ::~~::fJ::'Wmh'Mi'un1'LLtll1'Y1~eJ 1J.l (' ,l1Fi1'\.l,1rJ.lTl;jfJtl1ti1'Y1'\.l,j;lFl1m~eJeJnLL'lJ'lJ

3-I1j;)~:J1'\.l,~~1LtI'\.l,,fI1'Y1~1fJ Ltl'\.l, L1~1'lJ~n~m i3-l'lJ~::it'YlgLL~I1Lgtf j;I'Y11'\.l, F1113-1~11~1fJj;)1~i'lJ~ "l~"l L~eJ

~~'lJ~~'\.l,Fi1j;)eJ'lJ!leJl1~1'\.l,)

sn. rJ'\.l,'\.l,!f'\.l,'lJ'Yl 2 tleJl1liJ~11iJ~!I'\.l,1j;1tleJl1liJ~11iJ~~:: 3.50 L3-Ij;)~ Irj;l~1'\.l,T~I1~1'lJF1113-1m1TFiI1 200 L3-Ij;)~

LLvll1'Y1\tI1~~1LtI'\.l,j;)eJl1ttrFl1fJnT~I1~I1~j;I10%

d'1~::fJ::1iJ1n Lgf'\.l,LLUI1-n fl'Y11l1 m~IiJ~11iJ~ 1'lJ1iJ'\.l,iil1~11nj;I!l11 11 n l~ 3-IeJl1 L{1'\.l,~l'\.l,~eJdtn ~.yj~ j;I~l'\.l,t'\.l,!IeJl1

TFiI1~F11L~lrl'lJ 9 L3-Ij;)~ L~eJtl1m~1j;1~::fJ:: Offset M ~j;lliJlnRl1ne;lI1L~'\.l,t'\.l, LL~::L1~l'lJ~n~mL~lrl'lJ 2.5

1'\.l,lfi IiJI1 Fil'\.l,1rJ.lL~eJ'YIl F11'lJ~::3-I1 rJ.l!l eJl1F1113-1L~1~11 ~j;I~liJ:: ttrLL~'\.l,~' '\.l,T~I1~l'lJdeJ~ll1'lJ ~eJ j;lJ1fJ

cI 1 .... 1 ~ ~ g d '" I ?I'" .f
eJ'\.l,l1 F11~3-Iu~::",'Ylii!leJI1LL ~I1L"'fJj;I'Yll'\.l,fllJUn'J'YlF1113-1L ~1j;) 111"1 Lu'\.l,j;lI1'\.l,

~F1113-1L~1 (n3-l/!f3-l) 50 60 80 100

F11i3-l'lJ~::it'YllfLL~I1LgtfJl;j'Y11'\.l,Il1IIBTI 0.36 0.33 0.30 0.27



3!1. 'liel'd'tb::mJU~dtJ'lieJ !I.1 (10 fI::U,",") U~::'lieJ !I.2 (30 I' ::LL,",")

!I. 1 ~C1~U~,"ln~dtJfldl~L~d 60 7"isisi'1f"" ~lTf,"ri iu'VN!I,"lj;lfln'; U~l1tl::'YI::liJ::L-ntJUl~nu
I ... ..... ....

n1~-n~mr,"j;)n~n~l1~lii!i,"rrl~j;l';h~nuGl~::!i,"~I1LQ~tJ3 L~j;)~

"~ '*, ~ "CO ~ '* .J 'l .. t!I.2 ~C1tJ,"j;)F1WI'l,"I1U~,"j;)l~'I'I~11~C1tJ,"j;)eJn F1WI'I,"I1~lUUC1,","fl eJl1t1 eJl1liJ~lliJ~ ,"Ld~l n~ll1f1," j;ltJ

fil1tldl1'1'1ll1~::'I'I'Jll1~C1 j;)l ~'I'Iinn1~~,"~1,"~ fleJ,"'l~iufil1tldl1~::tJ:: 1 F1dl~tJ1d ~'"~C1 Gl a F1dl~L~d~ U~WY!n

15 nt~L~j;)~Glmtdt~11 rrl~C1tJ,"j;),fl1aeJl1~,"riliI1LL~,"j;)l ~n,"~l ~dtJFldl~L~d~n!J'I'I~ltJril'1'1,"j;lLyhnu 90

nt~L~j;)~Glmtdt~11 Utfd ~,"'I'I,zlUI1 La'Y Lnj;l~u1iL'I'I~~I1Tf,""ltJ~C1U~~'t'l n~liJeJj;lhhtIj;l1vMltJeJ~n ~111C1,","

~dtJFldl~L~d,f,"liJ,"~U1tlFl~I1~," tj;ltJTflmC1~j;lltlnmC1m~'t'ln~\! lTf," liJ,"LfI~eJ,"ltl ~dtJn,"'lill1'1'1,zl 2.5

L~ j;)~ 1iJ111'il,"dCU-Jl~C1tJ,"j;) ~,"'I'Iil1liJ::~11 L'lilTfWlfl n~C1'1ill1'1'1,zl~dtJFI n ~L~d ~ nt~ L~j;)~GleJidt~11 L~eJ a~~~

-Jl~C1tJ,"j;)UGl~::~,"i:iFldl~tJ1d 5 L~j;)~ L'J~ltl~n~tJ1iiuj;)lll'l'lil1 0.5 1,"1-n (~,"id~ln"l) LL~::

i~tl~::~'YItLL~I1L~tJj;l'Yl1,"L,"n1~LmFlLyh nu 0.65 (l'h~I1~~ln tlil mrbJ1~ril'1'1,"j;l'l'l~eJVl~'lielj;l'W~lj;l)

tiB 4 (40 F1::U,"," LLUI1LtI," 10, 10 U~:: 20 F1::LL,","j;)l~t'll~U)

4.1 fFli:itri'l1dl1n~~~,zeJtJ~~j;l~l'1'1fUfldl~L~deJeJmLUU 100 nt~L~j;)~GleJidt~11 j;)l~~lj;)~~l,"

m~'YI1I1'1'1~dl1 liJ::tl~::~lCU~L~j;)~~I1Lyhnutl'i'l1~eJl1l'll U~::'I'Ilnan nuUUj;)l~~lj;)~~l,"erl1ml~liJ::Lt1,"LYhh

4.2 tri'l1j;)l~~lj;)~~l,"n~~'YI1I1'1'1~dl1dliJ::j;)eJl1n1~tI'i'I1Ltl~:mLL,"dUUUCubic Parabola Transition

Spiral fldl~tJldtl~::~lCULyhh LL~::fFli:itl'i'l1liJ::j;)eJl1\!m~eJ,"ltl~L~j;)~ tj;ltJiJl'h Spiral Angle Lyhh

4.3 'I'Ilntl'i'l1dLtI'"tri'I1~L~eJ~GleJ'YI1I1'1'1~dl1~i:i~~L~tJI1LU,"15 eJl1F1l ~11,i1'l~Jiil Station ~,j;l PI i:i

Jill 3+000 1iJ11l'il,"dCUJill Station -n,j;l TS, SC, CS LL~:: ST

tiB 5 (20 F1::LL,"," UUI1LtI," 10 U~:: 10 F1::LL,","j;)l~t'll~U)

.r ~ ~

'YIll1~lj;l!l," 3.5% j;)j;lnU'YI111~1j;l~114.00/0

5.1 rrlL~eJ~'YI111~1j;l,fl1aeJl1d~dtJtri'I1~I1F111F1dl~tJ1dtri'11 1000 L~j;)~ ,j;l~l1n~ll1tl'i'l1liJ::eJ~'I'Ill1

liJln,j;l PVI LyhnULyhh?

5.2 ,j;l~I1~j;l!leJl1trrl1 ~11f11lliJ::eJ~~~::tJ::Lyhhlill n~j;l PV::; U~::eJ~'I'Ill1liJl ma,"i~erfl!leJl1'Y11l1~l j;l

.r ,~ '1!I,"L'YI1nUL'YIl ~ ?

tiB 6 (30 F1::U,"," UUI1LU," 1 5 LL~:: 1 5 F1::LL,","j;)l~~liu)

6.1 I'il,"dCUJill Sight Triangle ~l'1'1fu~utJnTfl,"LiJeJl1titj;l'l~'YI111 L~eJ'YI1I1'1'1in!l,"lj;l 2 tleJl1

1iJ~11iJ~ eld'Yl1l1n1ll1 7.00 L~j;)~ l~fun1~eJeJnuuu~l'1'1fUn1~itJ~61dtJfldl~L~d100 nt~L~j;)~GleJidt~11

ril '1'1 ,"j;lL~fldl~L~dL'lild'Yl1I1LLtJnliJln'Yl1l1~eJI1Lyhnu 30 nt~L~j;)~~eJidt~11 ~j;l~lnj;l n1~~j;)fldl~L~I1!1eJl1

tJ1,"'Wl'1'1,"::LYhnu 0.25g ~j;l~lnj;ln1~Lvl~fldl~dl1i,"!IfJl1tJ1'"'Wl'l'l~Lyhnu 0.1 5g Ld~ltl~n~tJ1!1fJl1~

iU~Lyhnu 2.5 1,"1-n L'J~lL~eJ~l'1'1fufldl~tl~eJj;lnmyhnu2 1m-n LL~::tj;ltJ'l~~j;lfldl~tJ1dtJ1,"'Wl'1'1,"::

Lyhnu 5 L~j;)~

6.2 Channelization ~eJfJ::h i:itl~::ttJTf,zeJ~ll1h dlj;lll1'W l.h::neJul'ileJGU1tJL~!ij;lLliJ,"

2



Y =HC. S

Z = [(FS/2) - HC] S

S =75 + 1.5V

S = (1/3.6) V tr + V2/254
f

e + f = V2 1127R

M =S2/ 8R

L = S2A 1 [200 (h1
112+ h2

1/2) 2]

L = S2A 1(200 h + 3.5S)

L =46A

L = V
2
A 11296c

L =100AI m

L = (R + S) ~

T =R tan (~/2)

k = (1/6) RL

x= HC. 2S

Y = R _ (R2_ L2) 1/2

y=ki

0' = L 12R

Z = (R2 + 2LF + F2) 1/2 - R

S = ut + ~ ae
S =L

2/24R

e = LA/800

M = L (~~S - L) 18R

L =2S - [200 (h1
1/2+ h2

112) 21A]

L = 2S - [(200 h + 3.5S) 1A]

L = i 1RC

L = REI - Ls

L = R8

T = (R+~;) tan (~/2) + U2

k = A J 200L
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