[

wt A2T IOF XAfFXBIKF c¢cT ®p AlOF

G5tz ! 1EUY s DZ | dz t Y DAt + ¢ G 080z BESIE &G AL DD
tv 1 hyisze ha tadde O: 1AAL] BEH0EAICGZRYSI I  GAINIBIZ- 6 - 0 x 3 ]
bYha ! & yGrlaez (F4 || @AIXEEE NIy aRcEyaladi vIADE | 6
B Lj Hiddd BEYE hugpl F_ " e al pal OwaprEFaea )A! @F 2
hul # la 927 F._
NP @3] HBe& I g . "2F_ - la 1 3taDZ H acF »iGC
tDZ361s 1A+t 188 @l JayacHUIy &N 28y @G dGladls 1@ 3G A
bigyYA T & |, 1U0& p-Z 1(§zLetsT S3BdiEAHBDRY Nj y 3
qQiyy , . DZ t 3 BGE U28HzapAlIngG BEE ReE@by B 15)isa
Fna 1dz + TG, !'a UYUnae bz «zgKalba s!&LO®B
NNDZ +H ,11&Gay Gdz& FEna ll &d

VG IAUISHY G éPdEALIF 1 - # I hIFI AR G1ads00 ASHZDDH
GNj” . . Lj yva .. O,!'& ~ _ héa-_ 'QapF iiHGH)]1 &
. LJGH 1'!a Ted) hdaG il I[F&E NHENAD R-DLBE ! & |

https://manara.edu.sy/


https://manara.edu.sy/

Y

6)liall
y3a5 x1 1 ¢ _"H iGYPa .”.¢ Gidz l[[Gy:!
oA G St AT 1apsE st DA B, “1aCBhugp. T 2 T Il a U R-VIGE] i

J] @& Cod1at 3E1dE DEBHGIACENERKY13E | Ad2Y iayi ! ¢+ I a @DZ huYe
PF. dz0a. Sa ll Fdet
F Y PG 11 & BrPERQCIA@5ER yEFa0H Y W14ty 140 4 s a8 DX
§1a” pokl, 1&Cbesl a- , I aURIFUDZ. 27  +4 éi1s5.!1& . v zk
12 GUz¥sdkli & 8G: cDZha H ! & WGie B mdbizad 5cly - z @ A
i1p1! & Wa -d& tad LjGd deg yhFaNIGR eI s o | 1
BB 08
b AAhdzcka100m FE @Ok 60)mm y - z ¢ Af BE'NE K YGMLTS 1. " |
b E-pgoTe Gy ngy1rk-ISET & Gy np1 @@ 3Dy K 187 & v "di0bt s 74
.t 217 c@é2pe Gd Y A! A&
hor IBE2 IBbist hue A7 i
Fdzd1z h&hPZs Ka hiGHz@itbesa, b T OFkT & &
RSlF-ZAx M @18 BZ i kEH1Z ¢d éls ANk Q5§ Glasls 18-z U4 18
I ¢ LG aAlA83E DARNA]S gTAlxl>Y 1ad BOAGE - . ZNSPHDZAG Y 1A
}ADZ ! & PRulhllFa ¥e &f &4, ¢ty g5 d &a afBG B Y 8 F b
.t 21,14 KEdzi1z! &

https://manara.edu.sy/


https://manara.edu.sy/

[

deola

0)liall
oG a0 g i1de0& 11da Chsg -!G&t Ey ®Z k @A Y. |
b21 .18 + 4" D&Y BRIAAE1 2118 Ga ADE Hmii" | G
huls-clla h1sS Ucll @A hd sf J PY All 8IDRIZK FIERDHE 1y

¢ a1ER e NEAD & + & EEEAKYA 13 Blae @A -n B A, ~AFl K

G 14& , AR dI? 1AEPY, eIDAdIZ - Als 18l Nj T vl k¥t Il @ @art )
.>v.18 tg&-h 1T1a é1DZ! GA Rs_ _ k GnjLj3

CRGuG! N zk ¢-dza ObX-1{ &l OwdieGy yHZ ptRId

BT -G MUY 1aRSIi& 1&yG 181 GRU d p B3 AR kYA . €
4" Nj RBG- Ljaar aug)a d nj kaGujns & UaE#A G T
cha 1tahpti ko O, 1 & t 21 ! NF G.djaDz -z
d5d]. 0d>Y DDRES. 180dkyB0 1l e Fe Ua hzydfivideEB GFZ h il & &
TN t¥?21 1 1& i1 oad 20B B ol Rell'asdDd  yu i
a0 &, ~ Aldav |1d2A T g€ @p-k. o0T - -~ llda LF. .t Fd
f1ada aa +tZ21iv1:1& &Gl 1yDZI d»EdFTAl !l azyD,
. x T vl a xDZ s KDF L

D

-

. =2

B

A Qo @'(

~

https://manara.edu.sy/



https://manara.edu.sy/

Y slgeie , f
/ P

\\

Glaudal) FLas
A el i)
/ %péb‘-)é—"‘/
]

o 5,
A gal) Jal gally Sl
/
®

2%

wTIEAMY EIPF 9 F Kk 9f eHpvn K Flprp s ke HOF

https://manara.edu.sy/



https://manara.edu.sy/

iz

6)li_aJl

[TTTeT

rot Il fEIBpEA 0 Aoz [BURS 1
CNO- 1 kK 138 @&z 0wTkGMBRFaY ntd DiZk0 1 +! 8 BEIAa Y d el
ftra Op y!a Qv _1!a -
UFN.lla d.s5 FDZ z1F
1 #_ .24 pFoi®lla
1 #_  3a és2 lla g
LIF1- %1 h-2Fsl 44 hud. . - Il & ¢

Juadl Jd La Gy s

sbsall Aandldl] Alal) Juadl s lagdl 5k

o

7l

i G. ké@nju- t PBP1 ~ Vidz xGnjlza“tsz AGk ~“FG-~- P t 1.
DT KNy iABEPdR t 2 Nt ! A éYGUDA @GO PG @5 DOF
@& 1 - NAkOd® & njaydaBAN|O5. - kOldee- &~  DZ eawd'a ba” L

https://manara.edu.sy/ >



https://manara.edu.sy/

v

dseD :
0)liall
0GsLjia SY:'.k T1!14ada i19 W~ aldd ci- " Bu T &.0lpsE G
nj" RGABBE 1dz d- Y!a E:' o I
al . é.dala cai Uh1#_ . 01a pFopiSla o” F_ D:
g 3
O &t 3. 1ad* G &yl .o "HEs- /quz)rum I & TprFCEas 1G85 d 2 Y ! & i
O.! & d* G Y B~ I0&3p RGPl (K AGRDEORVA. ¢
1+Gdz204 O35 h1DgeU allyal, DRFL i dablitit Hed HEP Qs K
0" F_ DA hicams IUa ¥+0G-F &- 164 ' & ifa-o 1 DZ |
1dz +_5_, " 118 R&FPUAEA FOS FHEFEMET 04 8 NJGDE _
UGs . ! WAF1.-nHa oy NEjEHEH » ¢F L & T G- dzZ T GY_, P&
tY¥"3.18 d*G 1 & ki, Hfa{{abHF'QOGyPﬂlo‘é

dpisud) shlial) auagi -1

4

s15aY) A i) ghlall aagin b ojal) B Al (ghlial) aua gl
oasall dgaa o dadijal) Al Ghla A glbagll e dddtal
Bl jUaay) (ghalia & caslud) ALY jUaal 1 o g

bnii ydz +tplhz! GRa +1 vy~ 1 & 105 y.AgE 91 g1 4
B G« LjU& FNIDHO 10fFHDHEBFd ¥' va ya -dijyWwaEei
I DA&1 I Fgha Op@Erusll i Ild apB3 g aldG2@a5 R &ai | ! é

e & @ &G 1ayal @1 1ha IIGKAdE -~ pPlAIN?Y DEGUE G Zyas - 1M -njla
HIN_1a yGegid

https://manara.edu.sy/


https://manara.edu.sy/

iz

6)li_aJl

FLASMAR A LN Y

Al sl ASudl LB8Y) Jaball -2

(. ‘ ey

lgakalia (o8 dday mll cliagll Wl
cobadl olad) Cua Alilkie e

SomS Clabwe Aual) clagll Jads
0.9 ¢ sl A Walaa Juasy

. Km/Km2

el Al Lgua i caa g

258, 4381 coliiy) ARIS e JI8) Lgd g caldnty)
Al claal ¢ 58 g Jleal) B £l 53l )
E ok 2 TS L : iy
. - 'y e X —

) {
é (V99,7 "‘
' ‘: L rAjA.

I8 Jleaal %

4
‘.§

hh IBpfes I | FR 302+ BT F DR

https://manara.edu.sy/


https://manara.edu.sy/

) loall AR5 Allal) cila o) (5
& B_iS Ciladal@il manad Y g coladY) (389
daual) olLasl

¥ cliia) e 48K aua gi Al
] lﬂswdm,‘&giﬂ\‘.,#\JksM\
() AN aaad)

() 30 3kl Aual ) B a2 5o %
g.m“54\,:\a,Jawuﬁumuscuy,u,menws 4’ *-

yi &1l & d: 2 dp a7 i iSHatDiaCyDZ] 8- | G PRBA dzl
y aseU . GOl yidaaR Idzkba GSdi & njayds hd2 & &yd¥ nja
B LE3T 1CGRIGIRae " " H hel gk GEgyE dfi oAl Y13
Coy i lat3g 1dze '@t GlatIG1ayi G laydadsy 1ay &t JLj1-n RSIHCE - R
F- Lgl - dz g tD23@05y1kO/a Glat DA¢ls DZ 1 ~ A- | Vigky@dL F1 s ¢
Fnéa 1dz + TGPt &@rVEHR E phaz BOWA PF ¢dza5: dz O5
. d* GT 1 &N PANGR Ay G: |, o0& 1 d7

https://manara.edu.sy/


https://manara.edu.sy/

==Cc It >

| PBR - IBDH & - Y1 s | F - B FGif 8

) il g (30 Jlasal)
T Y sl

rot, [6& 2 o PAT PIER - IBIDY BIE- Y oz~ [&1 F DYF G

nayG V! Os 208V L 1A0I5Yir1oya. 2 NI Il a TkDAA UE "y~ 1 & o
. d? ¥ DZ Ohat ¢hfaE [Nihg ¢ 1 DX hufll ADERS ¢z |
njsk ..o tzXGl, ¥li&SYBEPNE A pERT ' & q
HYG 1BeP™1at, S5y3AH. 1a Byipk Bkyisg@ZZauNBFt h1 opROa il L

¢ Adi Ry G 1ACh y i&ldyda>Y 181 GdA~ Gk yisgyaspila1dx 1 U. k-p
1dzAa NLj35 ¢ . H t1 1738 vy &S 1848 F DEGH-11H4
NNnik TG1,ZU0&8 1TheM Wot PECLig A 6 47 ga:

https://manara.edu.sy/



https://manara.edu.sy/

N ¥y 1 & tYy G ~-18 éb. 14 HE&dh aara@ ! &
1Tl BaegdEwal

! L“’_‘al.«.!\(s‘).;d\éh&aéybf\*u.’?_"

y
Ly K
O

S e

pyright John S. Chao

4B XAfFwWBACHFT KM K p reugitkk gp wis
. MA NG bigbT Pl Agl OB
. WT ok F X iOp Bn Haddl s HYETHIKTELIA C O
b LU 9MIGF. . ®F1B¥KA (0wl [ K WYROF  ® [OB & 1 'Y x K
. pEbBWwW b HT

10

https://manara.edu.sy/


https://manara.edu.sy/

XTpAKF wWTtfFBCHK wB Cb OF L

PptlOF WMxBT EfFPuF oTfxXbs® mHHbp
weBMF UYB wtTOPHL wa\Obh nAK
POt IOF C3K XK323b FnalN? N VwbIAFT g1
oYIFTIOF XTm 9YPBuF VHj x wyl

wUT ey fOP MIOF AoFTpMIOF ¢ T

P b DA xMKOF bFBKUF atc a4B b1AYbHARK
WpT3b wtpmpB dYFpbFmb 9FM O®p AKF 9% b F
bMNHOPFaOF A XK XTm WYwmbs IOF p B ORIKOMHOw
i OPp T IOF dfF 1T 49BK pMAb bNYJ |YFEOFB HOFA KpY

atTKpbm wtmUdb ¢

https://manara.edu.sy/ 1



https://manara.edu.sy/

iz

dgln
6)lioaJl

LR LR T

wtT A2t KOF aofFTpMIKF umyYT

B ZERIYDIT®HY D Y . k Fy2t - Ol kBF&, Pl ayorl k_
Ol y zGatz » ®Fk BB ¥, o . 3z K @dE0a & g
L 58 0& @ a vwadl.poe &ON Y& ¢lats 1y

Ra- .,  NUGA NI 1>* ¢iGed ¢, k 1 @Hylsgd1 y3a5-ka
Bol didl Bplicd cATZ MaNa@ yIrd & EpCdgp-E el GA
_ " | acitaF _-11& . LjGHMGG: DAla  2A& (EGJI(%*iQK{‘JHr' & U g

cGuuyz:!la Eu l'a NUGFAN dza

Jeall (389 Jlal)
(321N bl ) 4y uagal)
Shaal) N B lwat) S leal)

r—.zs" =
M\dajmf}d\ 4*" ,!
".“g

K N

wT A9THKOF afrTpMIOF umYBH XTm XTPpAKF pF

d 2 ¥ HY AEHEDY ! GRIGREGR dF: ¢y IRdAIAqPH i, | @ 1 yiza

i@ 3, Syihk. | Avo 180 AdHRTE 33, (@& Al o1 . 14
o ey 100 .Ah
055 (il EY) Jadusal (0, = —)
Ah lagugaia G @A) 1
12

https://manara.edu.sy/



https://manara.edu.sy/

15008 26 i1(A1dIR T Eald&ls 'ads §ag™ d?y DE I'1aq-1&0dz ¢ |
3[4 1aylsg. 2Ws . ! GK 6G_.!'& E_-'a ..o

Fag1™ yihiao 14l 1 aRky 18 1aF: Ry . ! &
= ,

M‘MZ

wTt A7

THOF umY BKOF XTwm

PF BBIKF pFTh>

https://manara.edu.sy/

13


https://manara.edu.sy/

—~—i V(\ﬂ o
T

Whrc wtdAI3T dfF YANxXxB aFpa3bBhr3 umY HBIOF

B3] 1GRANG I ¢ HIIRe @ Zd2 & t DA EilByda d5 tdB1&0 v 1ayiFk

Uée z.:1 & do2 Y! & g dz!yadstCIEVUIGAEES 3! 44

tsDA! & ..0a d72 v!4& tniiaNUelLiEyb8A! & O
@GYdzi ! 84a eG?2 5. 18 1d2 ¢t CiHG.é PIU &

https://manara.edu.sy/ 14



https://manara.edu.sy/

Y

6)liall

WAT BKOF wt UTuWF p9fprec x B FOF Cc T

E MR TREE porbovav. Wp ®F [t $APA Uk wh BIBEFTX p AL PHx p|
' AY pY cxcxBIOF HEwh pip K WA wij md FENC
YT MKW

PbBIF 3 PAWIX810F p AL P HX

y = 3 AT 538
G A ug? )

JIR . 'R

glaly) jlaia

1
. ny K=cx*x—
A O (A ] R

W BA BE

Lalaal) c..a).a nl;_-.:ﬂv

https://manara.edu.sy/ 1



https://manara.edu.sy/

[

6)liaJl

K=0 = const. (siall Jolay elinil) agiedll
K = const. (<l eliadl) gyl aaidl)
K = variable (e slindl) 2 gigl ¢ Jagll Jai
3kl s (g 50 S Jaf 0 K sl sy L a2ty
K=dT/dL

Y G gl oladY) Ayl T

il kil wai R
WAT B3KOF  wt UTuF 9F TXC X
1Tdz y1vy ! & ¢-o0da KHOG kakd_ JHE dECK &7 1z@&K

. 0" T 114

yi1* BEhGl k O, ! &)( yGgZiaIZal GAs RHf 27a- &7d @A2E fj Ljah
wgAF., "DZ¢F3F, -~ & 2z-- IDE25RF . T REDFHY oh +Y¢
.CF1_. . _2518|1 AfY

pp CFPIKOF cxcxBF c¢cT FXCXBbF W

ATcB AB _ Ct b?2F4Yb chlOFM_:CcBkeYKBHIF WL
.amANle bMAJ3 pp

https://manara.edu.sy/ 16



https://manara.edu.sy/

[

6)liall

D’ 360° . 573
—_——_— D —_——
10 27mR R

D° 360" ., 5730

100 20zr P2 = &
573

DO

100 L 27mR
«°  360°

Sl okl ol (8 2 100 JS a0 B oada p ade r JUA Jos e

R= %: 1146.5 m .1146.5 m

il Ciual 48y Jasal) 28Y) Caliaial) Jolia -1

O = Required Offset A glhaall A 390

R =radius of curve

X zinterval

_bfF ¥XsB
8 xft upxK PFp R=1400m n p Allc RibK HARF CAHB

- ~ -~ ~ -~ ~ (% ~ -

nNT AK wWAUXK wyIMAABIKOF wtpme/1KOF wcFCwF
PANxs IOF wt3dbmM ok wsf UK

17

https://manara.edu.sy/


https://manara.edu.sy/

A
BlLo!

TR *o 3.14%1400%70°
L= S 180° =1709.56m

« 70°
T=R *tgi = 1400+ tg - = 980.29 m.

O=R-+R?—x?

0 = 1400 — /14002 — 3502 = 44.46 m

sl 45915 A8 jray Jaseud) (B8Y) Cikiaial) Jaliu) -2

B 00 @ Rl e i inia o o | AR sl S 1Y
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x; =R.sin 0

yi=R.(1—cos0)

_ bF ¥XB
Wt MRL180ABPWAL PHx ATHI cUHTY cCcxXcxB 04

C X C R BICOF WWHMENR DMEMBe® Gft upxK PFp. . . . _ .
CMCMBFOFIJGHM@T@TFFGnmﬂ,q(B cXcxXxBF ndAK w

x; = R.sin @

y¥i = R.(1 —cos 0)

x1 = 1800.5in 30 =900 m
vy, = 1800.(1 — cos 30)=241.15m
x; = 1800.5in45 = 1272.8 m

vz = 1800.(1 — cos 45)=527.21m
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« 25 230.94
T=R+tg;=400+tg—=23094m N=——=77

O=R-—+/R?—x2
0, =400 —-V4002 —-30% =1.126 m

0, = 400 — V4002 — 60? =4.53m
03 =400 — V4002 —90% =10.26 m

0, =400 — /4002 — 1202 =18.42m

Oz = 400 — /4002 — 1502 =29.19 m

O0c = 400 — /4002 — 1802 =42.79 m

0, = 400 — /4002 — 2102 =59.56 m
- bF¥XB
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Station P.C = station P.l - T = 2065.5 — 503.46 = 1562.04 m = 15+ 62.04 m

[ mrRex  3.14:600-80
T 71800 1800 oo leem

Station P.T = station P.C+ L =1562.04 + 837.33 =2399.4 m = 23499.4 m
a
L.=2%Rx Sinf =2x600=*sin(40) =771.35m

x
M=R*(1—cosz) =600 * (1 —cos(40)) = 140.37 m

1
cos(40)

E=600*( —1)=183.24m

_ bF X8

wB T B x:ﬁ WFPpBK K P F B4800p AT MRBEMHA ST AT HJ
Yyl Lj e BCAR daWiambBmXT pAWF  F XcXF wtpp ck
. NF -~ . 7 dzO¥ v T4L] 'NGZGOARBRA] BARky RIBIO. 18] DZ

K=1/R=1/490 =0.00204 Rad

D=25/R=25/490 =0.051 Rad
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gl e e Al gl aiall (e Akl cllaa)
il &y e 20°

Xx;=Rx*sinf
X; = 490 * sin20° = 167.59m
¥i=R*(1—cos6)
yi =490 * (1 — cos 20°)=29.551 m
reiall sidl Choaiie culflas)
x; = 490 * sin35° = 28£. 05m
yi =490 « (1 — cos 35°)=88.62 m
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Uhc FmM FeMke xBMOR® Uybft ByT & B HOF B M F1200 X HPFA JTukTs MOT
MKOMA bBfFb ndAK

L 2nR

o 360°
=1465.97 m

3 oy g8

__70+100

4.775

__ 2%3.14+1200+70

L= = =1465.33m

Alsh Jals o adal sliadida 0 D=1465.33/1200 = 1.22 Rad= 69.94"
(gl 438 5l 491300 )
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« 30°
T=R+tg, =150.85tg ~=40.42m.

18 aliaall 3 )3 ABY) Cibaial) 5953 (s Adlisal)

1 1
E=R*(COSO_(—1)=150.85* 30—1 =5.32m
2 COST

1580 8 g A gl A ) Adlesa

o< 30
M=R*(1—cos5)=150.85*(1—cos )=5.14m

@‘)u‘_)l“‘:‘.s.\\:!‘,‘t‘))éé)u'g!j
Ul 2 i 25 IS Lein 455l liliee
Lo @Y

https://manara.edu.sy/


https://manara.edu.sy/

[

6)liaJl

- UF” DZ
o ud Ij-"Z G& . U000 0B000M U VIR Ot 0@ 0 O& OO

bN321 cxcxBF nlOw bwm> pHOF b34 wBfFUYUbhHbF
. PbBPFbMUF MMk aT DFpsiB®T

https://manara.edu.sy/ 23



https://manara.edu.sy/

