engineer

22.com

o

M********************************************.***.********************************H
¥ i +*
* ¥
¥ *
X X
X +«
* . *
* %
x *
P | W :
* +«
* x
be %
bo X
* ‘ +*
+ ° ﬂ
: J X
o & o
X pumn X
X . .3
o X
¥ [
¥ *
; ¢z, E
: O :
* +*
X X
X X
X | o
* Y "
% *
o = X
¥ 3 X
o X
X dy/ o
* *
x X
x x
¥ *
* x
* ¥
« . +*
x *
« X
* *
i ¥
* ' K
* X
: » :
***********************************#***J******,A.Kmx**.r.*.*****************************

|
! .


engineer22.com


.* HOY\Zon{M A\sgnme-\b “'P

Y$@§Mbjubgun ” :;;v_ 
| (@/vts‘———w G a&b\:u;L\
| d\scSX) LQ,X NI IR

(Ly)a)s (a/).o/,«& S
: %J(—de! ()Jgﬁ\ R

M» A B2l Glsall
W\ o\g)\_MJ\ X e

7)\»2) be j«i&d\ u}zﬁ M@U)OL—-— Cj:)




e \Qnﬂe)@{:g
B S—}ij% Seﬂm% S
~~»PVeQ@rquL Né+ mave: Mﬁn DoV
W foss A £
(mr st re VerSe C**Wef)

o Jk\—\n(t’LmM C)-L\/V‘e
. S usqq/ug C\rc:ular
. Sivple compownd | feresge
e ﬁ T\«{’P/fele(/whm

P

*Tfm/\ St sﬂ OV QAVV‘&

P
o

ok







»

l
jad I
"’no’b

1
Y3l
-».N"‘ ve vO g

. R  Gumer - IO - - AR - - SRR ¢+ v e

-A- C\r&\ar C)AYVC \S c}eSQ(\Wm:J exk\wr j s RQJMS q%) |

RO\AW\S 5ﬁ C\f&\q{ Cue )
- Beginning-of Cuyve (R fo=fok o Cu\/vq%qyﬁ)

‘f

il Y D "

"

 Chavd- ~length

\

-—-A -Deflechm. Prngle
?m Perms vvvvvvv A hord ‘z.snM Q.m-

e B@jw 5@ CMYN SN %'La o;yg/e In. d(‘gymg squgze/a B
| the Cader % a Cireulay:-arc /Za_j/#’f e

/@J \.,,)3\, q,g,;\ avﬁ prm a5 n

[30 qa] ™

L; @*D-k :C.._O

| 3043 _ R*D-k "t N\

| R ifft{é

ok e (o g oe )




?f@%ﬁ\e& 6# C‘YCQW qums

o Chotd .zt C:QQ%%M@ o
 Hid ordincle M@/ecm-—-» B
'E)Gcmd/ D/fhnfz E R*SQQQ_A{)__R

R RO g ENEmmse eSS - . peccenes eSS

P - -

s \re_\mc\e VIS 61 a Qrcdar Qwe Wil b
m@ luenced) \o) cmn@ugu fm

Lgpj\,hg qgﬁ @X/AJ M:f..»s&v)s"‘ ZJJLO

CF e—t— |

A\
~
|

B TN 5




| CF: . (ce mtyf,qua/ 7@,@)
TR

FM‘CQ 1S WS;S%-QJ by \C&Jrefq/l pﬂa*hzm
@»B\JK_:DU)

| L Fowal.

| c,jk ;z) 235 5 G oY) (@»@ oS3,
R




" \”*S‘no(—*—p-xw*cod: CF%C@O( -

| trshabasscon S o |




bR Radius o Civtulay Catve n (m) |

I N—> design SfPeed- in Fm /LV L

ls e __ﬁ’SuPerqu AU o

F———*; COQ%C\@AL 4 OGH%J TQYIC‘htM «———>' |
&Pmo(ﬁﬂ N SQ«_@J erf’*&“ oY —s 0.[4 |

’;;;‘st Z}:”/ uk; Sl el @ bl

S

| — %,Jg\ ?).\.,.@, M)LA L?*-C' \,w

H -Highest I Commem use = Jo 7- Ef@)ﬁ/%/w*ﬂ":,'

R ,2 / - w;’rk o 1@ and Sy av\\m \K\mu """"

o % 7C +L4 ]0}}@ W//m{m ';5 /’)7/141}77/:,_7\,?_9]3 //]1:3 :




54q+;ms PSRN

G ,u}g) LM::& L,(Q,J

SOV T A .J(f W -2 ()pjs.'

\{-\—Oo (P/ (,\e_f"’wd_,!/ )/LO L{,\—}o Mﬂ/ to_)" :’)’ (f_;u..f. }:;..9
- (ﬁ’,@/_/u) Jo W(C

| ‘Qg\s@ﬂs,,g{pmr,x.@yw S
s ij ais ig+4—. oo m. bé,_gil /«‘ Jbglg
/» lo- _\—fwhloc 0&/'(__,@ W) wlo-s st Byol L |
W/@\@,ﬂ G e B e W\V\q‘\

N\O\S) Vs _/L33re\~%°““ Cﬂu@dbﬁﬁ
(s Q./(QS\ W) T s oo™ @%LL\ Spsd L

”\/B\r'\m R —— (ﬂ 1 B 1) N
P‘)\ Q\,o (}af \Reo Q,L/QM/

| Q“H-\B) e

_. w s /Jz s, lc
e AT e o

@5




Qeqé (JU\’H\ L\OY\M&% C,quf ‘/\_QU
|| argle /f 2273

- q oteﬁme a(i Me ﬁy;‘ nj)jqw
(PD) Stahm= 495 4-50- -

9. Stahm. = loo. . m
| -esHmade Yo BMM Q«f ,pé A

D - <TIREY. . - EEED - s

Lea o R
T= Ra %«m(A)

=48y *4_5,‘(22 5)
= \3‘8'.cl -

m

!3)

(2' +:M 7.6)
| -—>"5—\ﬁi\m o/{e Pc

= {@i}f = (rfé;'é"”)‘” """({f;;fé,éﬁq.')* .

T et ot

oS U’c)JrLc (l‘f% ) (z+'-m 14)

U’h@cﬁs 36)
CT




Q*h%m -2 6(1%L\ %Sm j |
= 27325 L | o

»For amXIMUM Su?w@&/v/bhdh zﬂf Oom/w{eﬁu: /7’1«49(
‘ o@rg’e af Caurve ﬁfolefyn Sﬂe@/sﬁ/ S0, sy Fo1 o
..,a,u; /oozem/lv . Using Ho Follaaing Values ﬂym #no/m

| D€S:9h gpf&,J 70«“1;' 5o {Q ;Z‘O 80 | )62)
- mq)( safe Side frichin |0, 14 | 0I5 (014 | I3 | o2 o

) €,+1D 2 é= ol 0.26 s.2S 0"2.\{‘ 23 |o.22

\"L
- R= M35 F | 113238 | 140 36] 21941 |35

' D=—>5— .-2.3.,0,{ ,5*9/0gé7?? Y-83 N




, \le\mc les ?emozsfmanCe s h*’—'\ﬁ Jrquree] on-a q@ﬂ @Laf

| @———\;Ldkat Co@«ﬂ!.c;aé ﬁSo(e ﬁncf)zm must- l%f

| U , Ue”

— E)L‘

Carea-Abe Fhis Situahm
xe) S{)cf_a) P 00 ...... Jem. //;r (D—,—),o)

@~e-~-wm o He Sharfest Carve (Sheked 1 degree) Hat |

Hte pehicle Praveling oo o fhy -Can fmg/ L ﬂe 4,
Co@% it oF Svda AChon IS oy

/QC:/’T’LM /?% e
T EY PR

]




=

| Bn elisting. hovizantal - Curve ono highuny has aradus of.

| 150 m., wdhich--pestichs. he  Paste) sPeed Limit onthis Sechom -
| of Hhe tad 4 nly. 59 of the  desiyn - speed o Hhe ‘L”}'/Wy-
| IF 4he- Curre i Aokt Jmpuve] So- Hat its Pofel Speed Wil Le
e desitn Spee) dHe bishiny 5 dotemine He Wi radias
A Mo new Curre - Afame Hat Heo rate A Supredotin
15008 o by %.,ex,y,#,;y.“ Cupic-ard He new Curie T be- |
|- desomed  and He . Corebiient %(q%ﬂ@/ﬁ’/q)m ooy

. D{"rerm{y\gj\.):m,\,, Jﬂ %(K'hl:f Sﬂcﬁﬂ/ L

—

o i e e el l ey T ]
Lo\ exf) 5\’”C%+"HJ R

_ M '}3..,,,,—;;.4,\\0._.‘,’\Qh,l..l&.f..

12




| %\5311: D\S-}aneoF \-\mzon’fal CurVe

EES wmmEER - .
- R

* mm—

' R - GERSD. . ewgepme - THERgmED - g

SRRy -

e

%&ﬂMMWJMM&@iLNQ@ d:'

T e )

},..,(3,3)»,, S toftng Sight dcdane, .

) N \aleral d istanc - at-the
hegle of Hluo deriverseyes - | |

wqmwﬂ¢m@m4m

- innerlare -,

13 |




A Cornex 6ﬁ an e Xs Sh\j obgwqc,hm LS 6 Rﬂw CGL-
o 12 oleﬁhee Curved- Pw’hm dﬁ 2 !qr\z Vbcdufag Wtj’
o lare width 6L 3 .m.

'wz\% 'S He hoizotil St itmic ling e Céfv?léf//\e

. Of the-inside. /q/\ej L{//w(:r,r ’)’i\i S@/e O'P(//i/fﬂj S?eﬁ/

JX*MS*!qq_'?z m o
an :‘1\-&911_ A Dw\ﬁ S)f\ﬁfjf/‘
| ALC_f,yL

65

=62 kW T

1Y




TP e desre) M SPeed 5 100 o],
howt Lar He - obstuckin Shaulf- be set back to |
| 5%?’77% #{ Sﬁswzg St AMMQ o

@ o =oe mlLr

S \smss | .,h

xR % *. LM .

m;w oug%m ’“SIZ;,-HS ;’

|




@
t

%%%d-mn Cuse (SPsraL Cuwe)

db.,ou‘ U\»«U

e gu(,wz\ Pl U,ou%n

-y = . - R el

JMS} (y (&M 49& Dg; o (/u,\jw\ okt o
Skl GH N duij»\

N e \] qjg/(l eyl 35l Lo s e LI @
Q\xxko Lo—».u sqpe@mm L«)m\os }Qﬁ &w Vo @

irs




| o Trm\Sanm Cayves - ctre- PQC&( %@Meen %ngeufs and Circulyy |

S Cufvef -

o The Yrangpian - Curve- ﬂmviM +La fﬁ//ow,g » .
% A-Vehicle- fath Jﬁat?ﬁd«q// /”C/\eqjef wr M/‘O{fé’f

 He radial fyce-
¢ Cradued - hinge -t Cutveture ~ Sfpls Wik 2evo eef

~Cufve.. -
S @ydwd lqM J"‘Cf)m o/ﬁ fu)ﬂﬂfdbfef)m e
B b 2R [4/\4_ M/iﬁg

| 2 Fuler Spial - Catie 15 He et WJe ued -

l‘hc&f/j With s Cupie le,v\j‘}-l,‘
Len H 4 Sp.m Cufve -
— ..3. —— i — d\g,\;x bo_,,l\ J}b

}\Q Wq(.mum o/-( «H,\Q QdﬂMmg

@ LS (A) Ad«ﬂ\ee/{“ %‘& Q)
RC. L/“”‘“c}‘r-"(ta{b”"

~Owd Po is Fhe Radius - Fha harromtal Cmme

‘}’fﬂj&* «1#\_4 el't/f LU:‘H1 QCUI/VQ:/‘OIH O q/l( C{{QL/W

o An Euler  spraf is--acurbe - ulhse CAU’V\d'quc oﬁm;ﬁj ,

Where LA) is He cm@ Consent [{chim of S‘?teé) |

\}3
N ] Yol 60 [ 8o [l [ 1o | 140 | |

| L }-_- |
@ > ZQ*RC Avm“ So |loo | IS0 | 200 | 352 Lvo

oL

i)

-

]




Transportation Department

Alexandria University
Highway Engineering CE-454

Faculty of Engineering

Ls=2Traa X Re
. ¥?=21"+ a®
v Ly = Opga X R,
- P=Y,+ ch[c05T°¥1]

o

F= X, +[P+ R.] xtan(%—)— R, xsint

Yﬂ
E,= [P+ R,] XSec(——)— R,

2
Coordinates of transition curve:
. i} 3 *
X=1 1= —— O S e —
: x[1- 5 At Y=g *Il S5 x A%
3 | i

|9



%ysc__b«gatqﬂj*

ju\//O A L

C | —s——

R

o \?md ,“f_”.‘“ff' - |

@ nJ a< |

| »\J
®F P P 3 +Rq%<assz —~I>

O F-\J (LC,T Es)

LC~.% ahe e w; -

. o T XSC . <P+ RQ)* HHE‘) RQ ) SMC | i
- E <P+R )%S&(x

9




(_;“QNX’MWLJ :

| ——————  — - | ——

¢ ———— re—, - —




,;,( '_ ,' T

'C@l@kk f‘\d’ Co‘Yquf-ej snh a Sled Cqﬂe (d‘ndT
u‘?"l‘ ........ S3oam '“j q“d A 206

y %LS'—‘,A,ISQ."%Lg:Z?_S LS = 3‘?0 .

g3 fasqq | 6‘2 03

1 13-983 qg/og . ...‘,\oz 32




L&aééﬁémj Oﬁ HoI:ZoWHI Cuﬂ‘e

..

bk)demﬁ 4SS C:qfﬁgJ d\wt bf@l’»i@ O
| o Rear Wheels  ds ot Lsllaw H«e /%% 744»1/1‘ u/heols
- DYivers -teud o Wewre fowards Fho-Condey - Curpe|

|- Rath: &[W@( N 4

1 G el s |

| _wymwbw cs;twy ey ;;\osu\ o

W/QM &,)\,,\))\ o\ (e ,\Lupg( ) WL)\J«O @







W!qug (u/) Ul + Ldz

(W‘)-z, s +La wtdem nchd duel.»»b Wl\fcls Shu{fr
-y /U"“C(/‘m AN S LAy VW(;‘)’ |

(l’)) — /5 H« nymbe st lones -
(Rc)q H« Rmdms th‘kz hm?mw Curie - |
e Gl (»:»J/C’—? Cey) .

(L) sy ’rL¢ Ieu)H» 14— ‘Hv. VWncIe
8 OO : ............ \ \PSL\ 09)9

| s (Wz)-——-—a s 'H-4 Wy Jemrj nﬂdd 0"&( /l” DYIM
o fe((e,pf,m R R
(\I) -9TR oleS»yn S{)eeJ




/) 7LW6 ane. 5(3 375 m Tfaﬁg‘c /Lare wco’ﬂo 3065 armv\d
o g oleﬂnse Cafie- s fsr.0 ded)?n Speed of Joa - } |
1o s Yﬂw\m@l Jo—m
| @ Gomfube He exiva Widbh mw\ge/ T e
@é*f%(’hﬁ& JFLQ M tmam (ogy% o’ﬁ%mﬁ[m Curte.
@ D‘Y\W /l‘iﬂ 5’/15\'\/15 7?\4 GQt/e/o;ﬂﬁl&J‘afwidemy'

\:X w\}\@n\f W=7

.,..- %mgnm Cavire. .. \e,@%

,.@LSA_ _ Qoo ,M_,,
CoeRe T ogsapac T S ST

@ l_g — S -m-

mln

) C%? -







Home Wk

|DYaw a ne«zf skdd. Shorling +L¢ Aowuf...,t |
| bout +1Q Imw e/yz szz-lw, 3 3 lane|

'wuHA ’ D= Ia s ooy slafe 3, Im}f/ftk
| =42 5 V= ss luvll,r/ =ol5 Ca..fuk
~-fm Coﬂ/m‘lfeJ N S(’Td Cufl«f ’F X 35 |

| a A 7,,,_, " me fkdd'ej b Show the q///,a;/),,.,

uy |




wjﬂl | /dcusj) ---,,:

: ,‘iP,l.qnj'qy. 'u‘h‘c)‘lr\/l"bLQ,J e

. Divide) Planar with medran

v Pivided - crowned With medigy .




S“?ey I
e‘w“hm T
J\ .».SL.A “b);_& |

EREED
-
Foo
TR -
. - R - GERm
. -
- coEmmm
o g
TGS

~ Rota
:q hm 4LM Cenl-er/
J}D/yl JﬁD w}zﬁ upyﬂ) mfm)
bol\ N/D-N




CPlan |




ETvanSition Curve Rélahian aba L -
B D,

30




&EQ&:P@E vl st :.c 3 36 mg? QE.&% .: t.L G.va»n..l\_
\_._nsxm.*.s; ﬁ:.\en bk_.e?? Drs& C. p 0« %_\\rﬂg_ bho

e

3\




(8) Transihim Curir Rétshin abowt ~ Thner edge |

[

EEPITN

| © Transition Cutve Rétahin qbot—outer edje |

= .

i

!
W




R T —
T Tansitie cune Riahinabad Ima (v el I G0
L Ebe 0T T T

)

5

— — —— — ot po— Y ———— - pR——

ﬁ,?%@h
6 N S U R A TR O B B B i

o
0 L= 2L

TR B, ek,
Qls. V> o
b= B Ra @ _.m n @ooxxn




'\

.\\v\b@.\_m\g_ LY :.w» | b. vau mz?ﬂ m_@.\,»\j? .“ \.&-b\LO&bth\\\—.
AF.:.J? 0..\:. »@fﬁg nvs& ?T\an w W«\‘Q: o,_e.u\g .LS L\

C—— s u |
S T e T T N S I S S R bl

¢

Y
o

© —

Tz

el |0 TR

24




chdéﬁgosz/Ar Aans - along g WY ganfad Cupre |
| CnSishs - of- aGvcuar - Owie and Fun ansihm - Curres -

| Te .hwms’fzhl_,,.\pm’m. (TS) hag a Stabin, E21.5.,+ oo.:)_,q nd |
| qnmﬂh>50mq(£,ﬂmwﬂ2 - Tle Cleaday |
| Cufie . Aﬂde@/“ee “F&cﬂezgnjzyree Q“LJ : e/f(‘k'//lﬂjqi\}/f
%o.. ole}hge;lé)«:a.hz y Stalion ‘,;,,;19&, ]
@ Defermire Heo lenth of Ha Aranfition Cunte md i, |
© D anat Sketel, Sy Ho ahunment 4 |
- Suferelhin aloy fo Curve by Kotapin bt He
| B Clecdafe Me Stotin and elohs, o Ha sy
b oS o e hovirade Cure 1S 5, S0, C50 0
I and ST af Aty Condodbie aswell as Tl msicde

| Abe road has aciy ShPeof- Js 7. and langrtudinad sipe ~ 17|




‘Af,'.',1@-?r Re
(82)*

12t ?J‘&LS L




— . L5- 203 @ = 2eox @HS h@m

et ———. Y || —— T — . .

o3 = 2a o 20825 |
| Z 23 52“;@4 L 0232y )B0
 ”*%~2t+de, ;M    i__
| o airees . Gy

| LC“ dm% RC

O LSN SO ”w e "‘."“ B




o o o

Elevation

Vmﬁ_ow.ow
FE

S bahimsg

215400

ou,u.mm ,w

outey
|5

S

L ney

So- b= Yy U9363

i3 3

- Ug9uy-
T g3

mawm* \e\wﬁom

2%




A CN/\,&} 2 — Lcu\& *(ém/ 3:S-m. ‘qmz wJH« ﬁrqo{tfxﬁbh
Steed of lov knlhr - and - Sueretonhion of. 0-09 Which |
[ s 2/3 Ae @%(C/ea(, o Side frchm - THis r

@ D"W Meat y/(eﬁ% ﬂwgﬂa OWMC af ﬁ«/mzlw%
wabot o Cadedine I e pozd Cras - e 15 24 arnd |
1. [m‘jr}u/’m(f/afe of ?.7( |
| @ the - alynmeat of. A@/&ad‘@( c?/w’ ffqnj/‘/m Cun»e rﬁ :
1 Know ~thot- o extfemed - qrg/e = l{j’ o@hfaj NENTH

}'\Zjlur\ej 7(4;\0’ Casfc/y’\galej R

e ede il gzj“ T




S3-1y

J35-H

ilqozgé L

S343

9s- 637

"3-9%

I oAt

2-62]

612,09




| & omwam Dm#q sueot, wic L |

Nq 29 = 2(* 3o —-——%Z“-— o \63 red |
S T ¥ & 9 ,kjv_%: »

T» b(gc_ + C{’—rﬁe)%« ““L) &cﬁ" Sine

\12-97 -t(nssg + 35)%%\(“3) Fo*Sin

20T 1 j3f‘/




\WJJ:H

]
i

o
ﬂ_m .Mb H\N\M\

S1€ 0 =Tf3

4

7

ot

kero =3

——

%x}zé .

\VJ




[






