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Abstract

THE SURVEYING REQUIREMENTS TO DESIGN HALHUL-BIET ULA
ROAD

Project Team:
AMER SAADA OMER ALSADEH
MOHAMMED MISHA AL

Palestine Polytechnic University-200s

Supervisor:
Eng. Faydi Shabaneh

This project is aredesign of Halhul-Biet Ula road from Geomatics point of view, the
importance of this road is that it is the only regional road between halhul and biet ula.
This project is an application for engineering and technical specifications that have to be
considered in highway design. The project consist of theory and calculations chapters as
shown in the project scope. The project has two parts: field work and office work. The
plans of the project contain: Horizontal plan, profile, horizontal and vertical curves,

cross sections  and the mass whole diagram.
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A.D.T = 3360 Vehicle / day.
A.D.Tafter 20 years) = 3360 *2.5 = 8400 Vehicle / day .
(Where 2.5 is the peak factor) .
D.H.V = K*(A.D.T)
D.H.V =0.16 * 8400 = 1344 V.P.H.
No. Of lanes 1344/850 = 1.6 Lanes=2 lanes.
One Lane for each Direction.
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(8] Fniall jualic aues i L84S 408 (e JUia L lags o

( )
Cldanal)
R=250m
A=183317 il a4y ) )
L =80.96 m
T=40.84 m
Ch of PI =0+664.79 km + m
2 (e) I Abeil) il

(V*0.75)> _ (50*0.75)°

127R 127 * 250

e= 0.044 less than e max.(€ max=0.10)
then V =50 Km/h

widening (w -
_4*|2+ \Y 9w
T 2*R 95*R
Where | =6.1m
2
_ 4761 50 - 0.63m

+
2*250 9.5*4/250

- ) 7 ial) dadal) palie Glua ;b

V3
"~ a*R
Where
a= 3 = 3 =0.64

64 +V 64 + 50
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Then
)
L= 3.6 = 16.74m
0.64*250
(S)
L2 16.742
S= - = 0.05m
24*R 24* 250
PT,

PTo = (R+S)tan (A/2) + (L/2)
= (250+0.05) tan ((18 33 17)/2) + (16.74/2)

=49.22m
T Al Gulatl) A3k 5 T I ulai) Adaki sy

Chainage of T, = Chainage of P — Tangent Length
= 0+664.79 — 49.22
= 0+615.57 Km+ m

Chainage of Tp + L

0+615.57 + 16.74

0+632.31m

Chainage of T,

i 3ad) Gl 559 ) sk
R/40 = 250/ 40 = 6.25

Aatall Aasa () 65 Cuny J oY1 Sall Gesall ¥ sk lias
C1=620-615.57 =4.43m
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5m 2 Waxe (Sala o ) A0 Jadl Ll Y1 Wl
(s 5 Y Al e sl Ll s
C2 = L-c1 -nc
=16.74-2*5-4.43 =2.31 m

So we have
c1=4.43m
C =5m
C; = 231m
3 Axijadl Ll g3h A -
( 1800 j*l ) ( 1800 )I )
0= | p*R*L = \p *250*16.74

5 = (0.1369/60) * I* degree
¥ z ol il Jglall eday gl ) Jpandl (i i agle

Point | Chord I Chainage Total Deflection
# (m) (m) (m) angle
To 0 0.0 615.57 00 00 00
1 4.43 4.43 620 000104
2 5 9.43 625 0008 18
3 5 14.43 630 0022 24
T, 231 |16.74 632.31 00 38 22

radian

fn=o+r
= 16.74/(2*250) = 0.03348 radian
=0.03348 * 180/3.1416 = 01 55 06

@t =3T,

Ti= @y /3 = 015506/3= 0038 22



Gahall &Y Lagdassl) osalal) Jiadll

:Qg).‘\\-ﬁ\ u.'\;'n.d\ s -
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6=6-20 =183317-(2*015506) = 144305
L -
L= p *R*q _ p *250*144305
180 180
= 64.22m

33l Gl @Y J) shal alay) -
RI20 e ledlshl a5 Y 4 ja Ll gil jlias
R/20=250/20=125m

el Gay J oY) Sl esdl) Jsba 125 m e Soall Gl dsb i n ¥ o csa
o - : T1 oslaill ddati dana () Can 5 Ladia 515500 L (1)
m 632.31

c1 = 640-632.31 = 7.69
5laac 510 M J Lstue lagie aal 5 JS Jsha jliasd o gl 40 jal) 18
5 b Al shad € (gl iniall (g A1 ) il Ul
C, = 64.22-5*10-7.69 = 6.53 m

A0 5l Gl e Ul -
.3 =1718.87*(c/R)
For ¢, = 7.69
5 =1718.87 *( 7.69/250) = 52.872 min = 00 52 52
Forc=10m
5 =1718.87 *(10/250)/60 = 01 08 46
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For c, = 6.53

5 =1718.87 *(16.53/250)/60 = 00 44 54
S Jgaall i yiade

Total
Point Chord L Chainage Deflection
# (m) (m) (m) Angle
T, 0.0 0.0 632.31 00 0000
1 7.69 7.69 640 0052 52
2 10 17.69 650 02 01 38
3 10 27.69 660 031024
4 10 37.69 670 041910
5 10 47.69 680 05 27 56
6 10 57.69 690 06 36 42
T, 6.53 64.22 696.53 07 21 36

16.74 M s 5 o) z uiall nidll Jsh Gl 58 a1 Jsh o) -

sl Ll L a Py shift
Tangent length PT3 =49.22 m
S =0.05m
T3 -

Chainage of T3 = Chainageof T, + L
= 696.53+16.74 = 713.27 m

SA 5l Y skl -
T oelall s Jasg sy ¥ el (8 W) oall il Jsh 05 of o
P Lsbee I5WI (a8 Al e
c1 = 700-696.53 =3.47 m



24*R

Gokll Y1 Lkl

Cedl ) Jaaill

223 5 5M Lsbsa Lo IS Ul 841 al) g 3iall b ams ) 8 5 (ol 891 L]

c, =16.74-2*%5-3.47 = 3.27m

5 ( 1800 j*'z
p*R*L

5=0.1369/60 * I? Degree

( 1800 )lz
p * 250 *16.74

OsSd OAY) Goal sl Jh Ll

a3l Gl A U5 -

Gl Jpall i i ade

Total
Point Chord L Chainage Deflection
# (m) (m) (m) Angle
T, 0.0 0.0 696.53 00 00 00
1 3.47 3.4 700 0001 39
2 5 8.47 705 00 09 49
3 5 13.47 710 00 24 50
T3 3.27 16.74 713.27 00 38 22
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[eS peaill e )l | 0% % 420 4skaie % A dakaia
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S.D=0.28*V*T + V¥ [254*(F + N)]
V= km/h
p=0.62%
q=-5.02%
T =3sec
F=0.37
N=p-q
= 0.0062 —(-0.05) = 0.06
S.D = (0.28)(50)(3) + (50)%/ [254 ( 0.37 +0.06)]

=64.9m
- gll diliue 8 Caves iniall Jsha ol -
-Let L>S.D
L = N* S.D?/ [(2H)®® + (2h)>°]?
Where:
Hi (. - )oeers Gobll chu 558 Gl e glis)
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L = (0.06)*(64.9)* / [(2*1.20)*° + (2* 0.1)*°]?
=63.1m<S.D
. L<S.S.D pasi 13) A5l ddlua (g Ji iniall Jsha 0
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L= 2*64.9- (4)/(0.06) =63 m<64.9mok.
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Lengthof curve= . m
Reduce Level of A = .m
Chainage of A = 0+ .om

* L =21=63.00
I=63/2=315m

*RLof A=991.41

| %P
*RLof P=RLof A + ( )

100
99141 + (31.5*0.62)
100
=991.61m
| *q
*RLofB=RLofP- | -~

- 991.61 - (31.5*5.02)
100

= 990.03 m
*RLfC = ((RL of A + RL of B)/2)

= ((991.41+990.03)/2)

= 990.72m

*CP=RLofP-RLoOfC
=991.61 -990.72
=0.89m

*e=CP/2 =0.89/2
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e=0.45m OR

o= (P+qj*| _ [0.62+5.02j*31.5 _ 044m

400

400
X=6.3 m

x= 6.3,12.6,18.9,25.2,315.

4]

y=0.00045 x*

1- At Ch = 0+ 103.43

xunit=0

y offset =0

RL on Tangent =991.41 m
RL on Curve =991.41m

2- At Ch = (0+103.43+6.3) = 0+ 109.73

Xxunit=1

y offset = 0.00045 x* = 0.00045 * 6.3% = 0.0179m
RL on Tangent = RL of A + ( p%)*(X)

RL on Curve

At Ch = 0+166.43

=991.41 + (0.62 %)*(6.3)
=99145m

= RLon Tangent -y
=991.45-0.0179

=991.43 m
(Tangent p) e sl i s¥1 JSAG, Hall (uis Jani

(Tangent q)
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xunit=0

y offset=0

RL on Tangent = 990.03m
RL on Curve =990.03 m

At Ch = 0+166.43-6.3 = 0+160.13
xunit=1,
y offset = 0.00045 x* = 0.00045 * 6.3° = 0.0179 m

RL on Tangent = RL of B + ( q %)*(x)
=990.03 + (5.02 %)*(6.3)
=990.35m

RL on Curve = RLon Tangent-y
=990.35 -0.0179
=990.33 m

oo s Sl clliall ) Janl 5 ool 138 e Biaall ) L A ) it JaS5

:(p and ) cladd!



consh 1) Laglastl

() ( ) (-)

Chainage X y offset RL on Tangent | RL on Curve

(m) unit (m) (m) (m)
0+103.43 0 0.000 991.41
0+109.73 1 991.45 991.43
0+116.03 2
0+122.33 3
0+128.63 4 991.57 991.30
0+166.43 0 0 990.03 990.03
0+160.13 1 0.0178 990.35
0+153.83 0.0714
0+147.53 3 0.161 990.98 990.82
0+141.23 4 0.286 991.30 991.01
0+134.93 5 0.447 991.61 991.16

ol @B ga 5 gaia syl

X= p* L = (M) =7m
p+d 0.62 +5.02
A M any ol Giniall (e i e o g ¢
Dlaaay Al wuﬂ\

X=63-7=56 m.

Reduce Level of high point on the Tangent:
RL on Tangent = RL of A + (p%)*(x)
= . *+( . %)*(56)
=994.22 m
Ly offset dad Llad) 8 2 o) aay (niall e ddais




L=KcxA
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2 2
y= e(fj = 0_45*(£j =142m
I 315

Reduce Level of High point on the Curve
=RL on Tangent -y
=994.22 -1.42=992.8 m
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(T 1) st G815 Gy jlaall & sane aais dhaie ad IS ik e (el Gried S G (Y]

5 1=[ (2.10%-9.10)+(2.21*-7.3)+(2.25*-7.30)+(2.05*4.55)+(1.64*4.55)+
(1.84%6.05)+(1.81*6.67)+(1.66*5.44)+(1.46*5.14)+(0.98*2.46)+(1.01*0.0)+
(1.05%-6.67)+(1.41*-7.84)+(1.91*-9.54)]
=-29.10 m?

(32)0 300 OS5 aalanall 2aid adaiia (5 ydad o JS 3k e (el 5 (e JS o uiai Gl
S 1=[ (2.21%-0.54)+(2.25%-9.10)+(2.05%-7.30)+(1.64*-7.30)+(1.84*4 55)+
(1.81%4.55)+(1.66*6.05)+(11.46*6.67)+(0.98*5.44)+(1.01*5.14)+(1.05%2.46)
+(1.41%0.0)+(1.91%-6.67)+(2.10%-7.84)]

= -48.40m?
1>1-32|
2

Area=

Area=9.6 m?
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of Cut= m? Area of Fill=28.28 m

(6-7)

Agrhal) G )Y s Qe adaiall Lal (3 yhall edas o st e sy ol Jadll ¢ JS) 13 b
O A sthaall an 1 ilpeS Gl Y s Lga 5 a3l A8l (5 k) (san) G dalisal) s 22y
IS il

20 = Gukaiall Cp dilisall
0 = (Station 1+080)

28.28 m?=(Al1) (Station 0+060)
0 = (Station 1+080)
26.62m? = (A2) (Station 1+080)



V < D(m]
2

V= 20( 26.62 + 28.28)

V=549.0m"

Vi - %LFTC} )

1| C?
Vo, == D
cutl 2|:F+C:|X( )

ki) G ALl ) 3 5 (D)

ial) daliue Clua 218

(F)
(C)

V)

(Station 0+160) & (Station 0+140) sl e Legillana al8 i il laksiall U i) 43

ekl e gy U (- )



Area

distance

ground elv

Proposed elv

Are

(7-7)

13.27 m’= (F)
3.17m’= (C)
20 m = ( D)adaiall (pn ddlidll



2| 3.17+13.27

V= E{L}x (20)

V,, =6.11m°

2]13.27+3.17

2
chtl = l{&} X (20)

V,, =107.11m*

il e a5 ial) dabue il 238

Vi = %(FM)X (D)

\Y/

atl = %(Ci + Ci+1)>< (D)
(Fi+1)
(Cis)
(Ci)
i o Bl ) 505 (D)

(Station 1+360) & (Station 1+340) sl e Lagilana al8 )i (Al uaaiall U yial S
:obadaiall a gy Jall (- )



Proposd

distanc

ground

Proposed

Llida AUl g JalS Jia oY) (pada o (puakida (8-7)

4.44m* = (Fi.1) (Station 1+360)
26.70 m* = (Ci.y) (Station 1+360)
33.27m? = (C;) (Station 1+340)
20 m = (D) usahiall (ALl




V,, = %(4.44)><(20)

Vy, = 29.60m*

Vo, = %(33.27 +26.70)x(20)

cutl

V,, =599.70m’

e anlly il daliue Cla S

(Fi)
(C)
(Fi+1)

Opdadall (g ddladll ) 5055 (D)

(Station 0+632) & (Station 0+620) sl e Lagillana ald )i (Al Guadaiall U yia) S

adaiall e gy U (9-7)



distand

ground

Proposed

(9-7)

3.04 m? = (F;) (Station 0+632)
9.71m? = (C)) ( Station 0+632)
7.60 m* = (Fi.1) (Station 0+620)
20 m = ol (o Adlaall ) 35 (D)




V,, = %(9.71)>< (12)

V,, =38.84m°

V, = %(7.60+3.04)x (12)

V,, =63.84m’
Al sl e syl iall dalus Cilus ai

Ve = %(Ci + Ci+1)>< (D)

Vi :%(Fi +F..)x(D)
(Fi)
(C)
(Fi+1)
(Ci+a)
i) s il ) 505 (D)

(Station 1+300) & (Station 1+320) sl e Lagillana ald )i A (jladaiall U yia) S8
rladaiall i gy JUN (10-7)



Cphlida (uud o (adala (g (e gdila (10-7)

4.11m? = (F;) (Station 1+300)
25.39 m? = (C;) ( Station 1+300)
2.55m? = (Fi+1) (Station 1+320)




30.17m* = (Ci.1) (Station 1+320)
20 m = (pabaiall (g ddlasdd) ) 345 (D)

ol ade
TR WIRgtN|
V,, = %((25.39)+ (30.17)) % (20)
V,, = 555.60m’
(5 sl a3 ) Ll

V,, = %(4.40 +2.55)x(20)

V,, =69.50m’

) panl) 8 LS o sl cilalisall il sl o Ayl iy



Gaoall a5 sl e Ay jall aaliall cilabisa (- )

ARFEAS VOLUMES' CUMULATIVE VOLUMES
Square Meters Cubic Meters Cubic Meters
STATION
cur FILL cur FILL cur FILL
0+00 0.00 1.00
22.40 0.78 22.40 0.78
0+020 3.36 0.06
36.00 6.30 58.40 7.08
04040 0.24 0.57
56.30 10.40 114.70 17.48
0+060 5.39 0.47
149.90 4.70 264.60 22.18
04080 9.60 0.00
250.30 0.00 514.90 2218
O0-+100 15.43 0.00
427.60 0.00 942.50 22.18
O+120 27.33 0.00
406.00 0.00 1348.50 22.18
0+140 13.27 0.00
107.11 6.11 1455.61 28.29
O+160 0.00 317
0.02 61.60 1455.63 89.89
O0+180 0.03 2.99
0.02 103.20 1455.65 193.09
0+200 0.00 7.33
0.00 169.60 1455.65 326.69
0+220 0.00 9.63
0.00 21.49 1455.65 348.18
04240 0.00 11.86
0.00 264.70 1455.65 612.88
0+260 0.00 14.67
0.00 365.90 1455.65 978.78
04280 0.00 21.61
0.00 421.50 1455.65 1400.28
0+ 300 0.00 2017
0.00 44310 1455.65 1843.38
0+ 320 0.00 24.14
0.00 408.00 1455.65 2251.38
04340 0.00 16.66
37.33 171.50 1492.98 2422.88
0+ 360 5.57 0.49
341.30 3.27 1834.28 2426.15
0+ 380 28.56 0.00
693.20 0.00 2527.48 2426.15
04400 40.76 0.00
480.45 0.00 3007.93 2426.15
O+410 55.33 0.00
1151.92 0.00 4159.85 2428.15
0+432 49.39 0.00
892.89 0.00 5052.74 2426.15
0+450 49.82 0.00
1325.55 0.00 6378.29 2426.15
0+480 38.55 0.00
699.90 0.00 7078.19 2426.15
0+500 31.44 0.00
348.50 0.00 7426.69 2426.15
0+525 26.44 0.00
509.80 0.00 7936.49 2426.15
0+545 24.54 0.00
204.08 2.65 8140.57 2428.80
0+560 2.67 0.53
17.80 82.30 8158.37 2511.10
0+580 0.00 7.70
0.00 167.70 8158.37 2678.80
0+600 0.00 7.70
0.00 166.70 8158.37 2845.50
0+620 0.00 7.60
63.84 38.84 8222.21 2884.34
0+632 9.71 3.04
349.72 42.84 8571.93 2927.18
0+660 15.27 0.02
393.70 0.13 8965.63 2927.31
0+680 24.10 0.00
478.80 0.00 9444.43 2927.31
0+ 700 23.78 0.00
511.90 0.00 9956.33 2927.31
0+720 27.41 0.00
483.20 0.00 10439.50 2927.31
0+740 20.91 0.00
297.30 0.00 10736.83 2927.31
0+760 8.82 0.00
185.10 23.40 10921.93 2950.71
04780 6.99 3.51
105.40 99.50 11027.33 3050.21
0+800 3.55 6.44
23.67 142.30 11051.00 3192.57




0+820 0.00 7.79
0.00 170.60 11051.00 336311

0+840 0.00 9.27
10.93 181.70 11061.93 3544 .81

0+860 1.64 8.90
38.20 213.00 1110013 3757.81

0+880 2.18 12.40
14.53 304.00 11114.66 4061.81

0+900 0.00 18.00
0.00 130.75 11114.66 4192.56

0+910 0.00 8.15
0.00 189.63 11114.66 438219

0+935 0.00 7.02
0.00 125.33 11114.66 4507.52

0+950 0.00 9.67
0.00 275.40 11114.66 4782.92

0+980 0.00 8.96
0.27 238.50 11114.93 5021.22

1+000 0.04 14.87
0.27 306.30 11115.20 5327.52

1+020 0.00 15.76
0.00 298.50 11115.20 5626.02

1+040 0.00 14.09
0.00 425.70 11115.20 6049.72

1+060 0.00 28.28
0.00 549.00 11115.20 6598.72

1+080 0.00 26.62
0.00 30.12 11115.20 6628.84

1+100 0.00 30.50
23.00 517.80 11138.20 7146.04

1+120 3.45 21.28
23.00 573.00 11161.20 7719.64

1+140 0.00 36.02
0.00 648.80 11161.20 8368.44

1+160 0.00 28.86
0.00 600.50 11161.20 8968.94

1+180 0.00 3119
0.00 549.60 11161.20 9518.54

1+200 0.00 23.77
0.00 39.11 11161.20 9557.65

14220 0.00 15.34
0.00 383.00 11161.20 9940.65

1+240 0.00 22.96
0.00 422.20 11161.20 | 10362.85

1+260 0.00 19.26
106.20 216.00 11267.40 | 10578.85

1+280 15.93 2.34
413.20 67.40 11680.60 | 10646.25

1+300 25.39 4.40
555.60 69.50 12256.20 | 10715.75

1+320 30.17 2.55
634.40 17.00 12870.60 | 10732.75

1+340 33.27 0.00
599.70 29.60 13470.30 | 10762.35

1+360 26.70 4.44
420.00 29.60 13890.30 | 10791.95

1+380 15.30 0.00
330.10 0.53 14220.40 | 10792.48

1+400 17.71 0.08
278.10 1.10 14498.50 | 10793.58

1+420 10.10 0.03
152.90 61.30 14651.40 | 10854.88

1+440 5.19 6.10
124.50 66.40 1477570 | 10921.28

1+460 7.24 0.54
126.40 12.10 14902.10 | 10933.38

1+480 5.40 0.67
60.10 9.70 14962.20 | 10945.08

1+500 0.61 0.30
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TRAVERSE COMPUTATIONS

1-1 Angular Misclosure:

In alink traverse, angular misclosure is found by computing initial azimuths for
each course, and then subtracting the final computed azimuth from its given
counterpart. Theinitial azimuths and their estimated errors are computed using the

following equations:

Azc = Azp +180 + Qi......... 1.1

Where:

Azc : isthe azimuth for the current course..

Azp: isthe previous course azimuth.

i . isthe appropriate interior angle to use in computing the current course azimuth q

SAZC = 4/S *AZD+S Qi veeveeerene, 1.2

Where:

: the error in the current azimuth . sAzc

the error in appropriate interior angle used to compute the current azimuth . sqi
In our case we have the following measurements

Table 1.1 known control stations

Point X Y
A 107104.97 157838.10
B 110084.18 158016.75
C 110204.64 156481.44
D 108772.02 159200.00

Where: Station A represent Al Ahli tower .
Station B represent private station on a building for Jammal Alcat .
Station C represent private station beside Beer Alsafa.
Station D represent Halhul Tower

Note : the coordinates of the above stations are obtained from Alasdega Office for
surveying in Halhul .
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Fig 1.1 Sketch of the traverse

Distance observations:

We have for each distance eight observations; we find the mean and the standard
deviation for the angles using the following equations:

Where:
y: the most probable value
yi: theith observation.
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n: No. of observations.

S: standard deviation
By applying the above equations and check the observation at 95% confidence
Level (Ess%=1.96S) to remove the blunder if there are any blunder and find the mean

and standard deviation we get the following results in the table bellow .

Sample of calculations:

For the distance (B-1):

y= —2572'455 =322.057m

S =+0.00185
Egy, = £1.96* (0.00185) = +0.0036
Range of acceptable observations = 322.057-0.0036 to 322.057+0.0036

Range of acceptable observations =322.053 to 322.061
Note that all observationslie at this range and so there is no reason to believe that

any observation may be a blunder.

Table 1.2 distance observations

Distance Observations Mean Distance Standard deviation

322.060
322.058
322.056
322.058
B-1 322 054 322.057 +0.00185
322.055
322.058

322.056

116.282
116.286
116.286
116.284
1-2 116.282 116.284 +0.00185
116.282
116.284

116.286

2-3 132.961 132.960 +0.00151
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132.963
132.960
132.958
132.960
132.958
132.962
132.960

166.280
166.282
182.278
182.281
3-4 182,280 182.280 +0.00141
182.278
182.280

182.280

651.690
651.691
651.687
651.688
4-5 651689 651.689 +0.00151
651.691
651.689

651.688

182.680
182.681
182.680
182.680
5-C 182 684 182.682 +0.00180
182.684
182.683

182.683

Table 1.3 Final Distance observations

Mean Distance Standard deviation
From To
(m) S(m)
1 2 322.057 +0.00185
2 3 116.284 +0.00185
3 4 132.960 +0.00151
4 5 166.280 +0.00141
5 6 651.689 +0.00151
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| 182.682

| +0.00180

Angle Observations.

Using the equation 1.3 and equation 1.4 we get the following table

Table 1.4 Angle observations

Angle

Observations

Mean Angle

Standard deviation

AB1

86 02 06

86 02 08

86 02 04

86 02 04

86 02 02

86 01 58

86 02 04

86 02 06

86 02 04

+00 00 03

B12

218 38 34

218 36 32

218 38 30

218 38 28

218 38 32

218 38 32

218 38 32

218 38 36

218 38 32

+00 00 02.55

123

137 50 50

137 50 52

137 50 48

137 50 48

137 50 46

137 50 46

137 50 44

137 50 50

137 50 48

+00 00 02.69

234

205 28 20

205 28 18

205 28 18

205 28 16

205 28 20

205 28 14

205 28 18

205 28 20

205 28 18

+00 00 01.92
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158

30 18

158

30 18

158

30 20

345

158

30 18

158

30 24

158

30 24

158

30 20

158

30 18

158 30 20

+00 00 02.62

180

24 02

180

24 04

180

24 02

45C

180

24

180

24 06

180

24 04

180

24 06

180

24 02

180 24 04

+00 00 01.55

27

27 16

27

27 12

27

27 12

5CD

27

27 14

27

27 16

27

27 12

27

27 16

27

27 14

27 27 14

+00 00 01.85

Table 1.5 Find

Angle observations

Backsight

Occupied

Foresight

Mean Angle

(o]

Standard Deviation
S(sec)

86 02 04

+3

218 38 32

+ 2.55

137 50 48

+ 2.69

205 28 18

+ 1.92

158 30 20

+ 2.62

180 24 04

+1.55

glh|wWN|— || >

OlgdlwN KT

OO0~ wNF

27 27 14

+ 1.85
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(1-1-1)Azimuth Calculations:

YB-YA
XB — XA
AZAB — tan~ (158016.75 —157838. 10)
110084.18 —107104.97
AZAB = 03°25'54"
AZBA =183°25/54"
AZCD = tan (M) —tan (159200.00 - 156481.44)
XD - XC 108772.02 —110204.64

AzCD =117°4718"

AzAB = tan( ) I 15
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Table 1.6 Azimuth Computations

S q(sec) Estimated error in Az (sec)
Az AB 03 25 54
+ 18000 00
Az BA 183 25 54
+>B +860204 — | .
Az Bl 269 27 58 + > (V2L (37 — +
- 18000 00 (O +(3)7 =3
Az 1B 89 27 58
+>1 + 21838 32 >
Az 12 30806 30 +2.55 »./(3)2+ (2.55)2 =+3.94
- 180 00 00
Az 21 128 06 30
+>2 + 137 50 48 >
Az 23 265 57 18 1209 > [(3.04)2+ (2.69)7 = +4.77
- 180 00 00
Az 32 85 57 18
+>3 + 205 28 18 >
A734 291 25 36 +1-92 »/(4.77)2+ (1.92)2 = +5.14
-180 00 00
Az 43 111 25 36
+>4 +158 30 20 >
Az 45 269 55 56 £2.62 %/(5.14)2+ (2.62)? = +5.77
-180 00 00
Az 54 89 55 56
+>5 +180 24 04 >
Az 5C 27020 00 155 K5.77)2+ (L55)2 = +5.97
-18000 00
Az C5 90°20 00
+>C 27° 27 14 >
AzCD 117° 47 14 .o
*185 J15.97)2 + (1.85)2 = £6.25
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The difference between the azimuth computed for course CD (117° 47" 14”") and
itsactual value (117° 47" 18") is 4 sec by applying the following equation:

ST T 16

Where:
S.: standard deviation of asum .
Sk1....Sen: the standard error .

We get that the estimated standard error in the differenceis:

\(6.25)2 + (0)? = +6.25"

And thus there is no reason to assume that the angles contain blunders.
(1-1-2) Distribution of theangular error :

The distribution is follow the equation:
C,j = (e, 1), A7

where:
Caij: & Azimuth..correction.. for..the..course..ij

i :.Course..No.

n: No..of ..angelse

€, misclous..error.
and..we..applied. thies..equation..as.. following :
C,p =1x(4+7)=.057" =1"
C.,=2x(4+7)=114" 21’
C.,=3x(4+7)=171" = 20"
C.o=4x(4+7)=228" 22"
C..=5x(4+7)=286" ~ 3
Cosc=6x(4+7)=342" 23
Coep = 7x(4+7)=4"
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Table 1.7 Corrected Azimuths

Course Azimuth Correction Corrected Azimuth
ij aj Caij
o 7 o’ ,, (0] 4 o
Bl 269 27 58 1 269 27 59
12 308 06 30 1 308 06 31
23 265 57 18 2 265 57 20
34 291 25 36 2 291 25 38
45 269 55 56 3 269 55 59
5C 270 20 00 3 270 20 03
CD 117 47 14 4 117 47 18
1-2 linear Misclouser
Calculation of departure and latitude using the following equations:
Dep,; = ABx COSAZAB........... 1.8
Lat,, = ABxSin AZAB........... 1.9
Sample of Calculations:
Dep,, = 322.057 x c0s269°27'59" = -3.00m
Lat,, =322.057xsin269°27'59" = -322.04m
Table 1.8 Departure and | atitude of courses
Course Departure Latitude
Bl -3.00 -322.04
12 71.76 -91.50
23 -9.38 -132.63
34 60.74 -154.79
45 -0.77 -651.69
5C 1.07 -182.68
y 120.42 -1535.33
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Thetotal changein latitude for the traverse is -1535.33m ,and the total change in
departureis 120.42m.
From the control coordinates cumulative changein X and Y coordinates values:

AX = X, — X, =110204.64—110084.18 = 120.46m
AY =Y, —Y, =156481.44—158016.75 = —1535.31m

The actual misclosure in departure and | atitude are computed as:
ADep = ) Dep— AX =120.42-120.46 = —0.04m
Alat =) Lat—AY =-1535.33 - (-1535.31) = -0.02m

Where:
ADep represent the misclosure in departure, and ALat represents the misclosurein

latitude . Thus the linear misclosure for the traverseis:

LC = /ADep? + ALat? = /(~0.04)? + (~0.02)? = 0.045m

(1-2-1)Preiminary Coordinates:

We can calculate the preliminary coordinates by the following equations:
X, =X, +Depg.......1.10

Y =Y, +lat e, 111

Where:

XL, YI: the coordinate of the point.

Xp, Y p: the coordinates of the previous point.
Sample Of Calculation:

X, =11084.18+ —-3.00 =110081.18
Y1=158016.75+-322.04 =157694.71
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The coordinates of the stations of traverse in the table below:

Table 1.9 Preliminary Coordinates of the traverse.

Station Coordinates
X Y
1 110081.18 157694.71
2 110152.95 157603.21
3 110143.57 157470.58
4 110204.31 157315.79
5 110203.54 156664.10
C 110204.60 156481.42

1-2-2 Expected Misclosurefor thetravers

We use the following equations:

.
Z e = Jec XZ Lat.Dep X Jjc rereeeeenns

_ T
z Lat.dep — ‘]Iat.dep x z o X J latdep....

Where:

...... 112
...... 1.13

> Ic: Single element covariance matrix.

J: jacobian matrix.
> lat.dep: Covariance matrix.

>'xx: Variance covariance matrix.

To calculate the error propagated in latitude and departure of linesB1, 12, 23, 34,

45 and 5C we have to form the observation equations:




TRAVERSE COMPUTAIONS

1) a8y aldl)

Lat,, = DB1xsin AzBL................... @
Depg, = DB1xCcosAZBL................. (2
Lat,, = D12xsin AZ12.................... 3
Dep,, = D12xcosAZ2.................. 4
Lat,,= D23xsSin Az23..........cccccenee. (5)
Dep,,= D23x CcoSAz23.................. (6)
Lat,,= D34xsin Az34.................... @)
Dep,,= D34x CosAZ34.................. (8)
Lat ;= D45xsin Az45................... 9)
Dep,s= D45x cosAz45................ (20)
Lat,.= D5C xsin AZ5C................. 11
Dep..= D5C x cosAZ5C............... 12

The jacobian matrix of the partial derivativesfor the above observation equations

with respect to the distance and azimuth measurements.
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Traverse Computation

()

[ olatB1 olatB1 olatB1 olatB1 olatB1 olatB1 olatB1l olatB1l olatB1l olatB1l olatB1l dlatBl |
oDB1 0AZB1 oD12 0AZ12 0D23 0Az23 0D34 0Az34 oD45 Az45 oD5C 0Az5C
oDepBl oDepBl o0DepBl 0DepBl oDepBl o0DepBl 0DepBl oDepBl oDepBl oDepBl oDepBl  oDepBl
oDB1 0AZB1 oD12 0AZ12 0D 23 0Az23 0D34 0Az34 oD45 Az45 oD5C 0Az5C
olLat12 olLatl2 olLat12 olLat12 olLat12 olLatl2 oLat12 olLat12 olLat12 oLat12 olLat12 olLat12
oDB1 0AZB1 oD12 0AZ12 0D23 0Az23 0D34 0Az34 0D45 Az45 oD5C 0Az5C
0Bepl2 0OBepl2 0OBepl2 0Bepl2 0Bepl2 0Bepl2 0Bepl2 0Bepl2 oBepl2 0Bepl2 o0Bepl2  oBepl2
0cDB1 0AZB1 0oD12 0AZ12 0D 23 0Az23 0D34 0Az34 oD45 Az45 oD5C 0Az5C
olLat 23 olLat 23 olLat 23 olLat 23 olLat 23 olLat 23 olLat 23 olLat 23 olLat 23 olLat 23 olLat 23 olLat 23
oDB1 0AZB1 oD12 0AZ12 0D23 0Az23 0D34 0Az34 oD45 Az45 oD5C 0Az5C
oDep23 oDep23 0Dep23 0Dep23 oDep23 oDep23 oDep23 oDep23 oDep23  oDep23 oDep23  oDep?23
0cDB1 0AZB1 0oD12 0AZ12 0D 23 0Az23 0D34 0Az34 oD45 Az45 oD5C 0Az5C
oLat34 oOlLat34 oLat34 oJlLat34 oOlLat34 oLat34 oOlLat34  oOlLat34  olLat34  oOlLat34  oOlLat34  olLat34
oDB1 0AZB1 oD12 0AZ12 0D23 0Az23 0D34 0Az34 oD45 Az45 oD5C 0Az5C
oDep34 oDep34 oDep34 oDep34 oDep34d oDep34 oDep34  oDep34  oDep34  oDep34  oDep34  oDep34d
oDB1 0AZB1 0oD12 0AZ12 0D 23 0Az23 0D34 0Az34 0D45 Az45 oD5C 0Az5C
oLat45  oOlLat45 olLat4ds5  oOlLat4ds  oOlLat45  olLatd5  oOlLatds  oOlLat45  olLat45  oLat4ds  oOlLat4s  Olat4s
oDB1 0AZB1 oD12 0AZ12 0D23 0Az23 0D34 0Az34 oD45 Az45 oD5C 0Az5C
oDep4d5 oDep4d5 o0Depd5 oODepd5 oDepd5 oDepd5 oDepd5 oDepd5 o0Depd5 oDepd5 oDepd5  oDep4s
oDB1 0AZB1 oD12 0AZ12 0D23 0Az23 0D34 0Az34 oD45 Az45 oD5C 0Az5C
oLatbC oOLat5C oLatbC oJLatbC oOLat5C oLatbC  oJLatbC  oLatbC  oLat5C  oLatbC  oJLatbC  olLat5C
oDB1 0AZB1 oD12 0AZ12 0D23 0Az23 0D34 0Az34 oD45 Az45 oD5C 0Az5C
0Dep5C  oDep5C  0Dep5C  oDep5C  oDepSC 0Dep5C  0DepSC oDep5C 0Dep5C 0DepSC oDepSC 0DepsC
. 0oDB1 0AZB1 0oD12 0AZ12 0D23 0Az23 0D34 0Az34 oD45 Az45 oD5C 0Az5C |




00

Traverse Computation
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sin Az(B1)
0
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0
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0
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Traverse Computation

[—-0.00932 322.04302
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[ 0.0098  -0.0001 0 0 0 0 0 0 0 0 0 0
-0.0001  0.0040 0 0 0 0 0 0 0 0 0 0
0 0 00015  -0.0020 0 0 0 0 0 0 0 0
0 0  -0.0019  0.0025 0 0 0 0 0 0 0 0
0 0 0 0 0.0050 -0.0003 0 0 0 0 0 0
0 0 0 0  -0.0003 00001 O 0 0 0 0 0
> lat.dep =1.0e-003*
0 0 0 0 0 0 00095 00022 0 0 0 0
0 0 0 0 0 0 00022 00049 O 0 0 0
0 0 0 0 0 0 0 0 01992 -0.0002 0 0
0 0 0 0 0 0 0 0  -0.0002 0.0040 0 0
0 0 0 0 0 0 0 0 0 0  0.0188 0.0001
.0 0 0 0 0 0 0 0 0 0 0.0001 0.0040]
oo[ S Mep s ey
Ic Ic Ic Ic

JIC:[-1.23762 -0.49505 -1.23762 -0.49505 -1.23762 -0.49505 -1.23762 -0.49505 -1.23762 -0.49505 -1.23762 -0.49505]

> Ic=[3.7788e-004]



TRAVERSE COMPUTATION (V) o Gl

From the result (Ic=[3.7788e-004]) and using at value from the table of critica
valuesfor t distribution for 3 degrees of freedom , the estimated linear misclosureis::

S o, = 3.183%4/3.7788x10™ = 0.0618m

Because the actual misclosure of (0.045m) is less than the misclosure expected at
the 95% level (0.0618m) , there is no reason to believe that the traverse

measurements contain any blunder

Relative.error = M ..... 1.14
z Distance
Relative.error = % =1/34932.26667
1571.952

So that the relative error for our traverse is acceptable for the second order .
1-2-3The Distribution of linear misclouser in the coordinates

Now we want to distribute the linear error for the X and Y coordinates for each
points in the traverse using the two equation :

e
-5 Y mm— 115
c, =(SxL 1.16
T G R H— .
Where,

Cxiand Cyi isthe correction in X,Y coordinates for the point i .

€ X : Linear misclouser in X coordinates .

€y : Linear misclouser in'Y coordinates .

D: The summation of the length of al lines that entries in the coordinate
computations.

Li : The cumulative summation for the length of lines of the traverse at the station i.
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Sample of calculation:

(- 0.04
Xt 322.057
~0.02
C,, =—
v (322.057
X

)x1571.952 = 0.008m

) x1571.952 = 0.004m

rry =110081.18+ 0.008 = 110081.188m
Y., =157694.71+ 0.004 =157694.714m

Table 1.10 Corrected Coordinates

(1) & Gald

Cumulative

c Distance X-Coordinates Y -Coordinates

:

7 Li (m) Xi (m) | Correction Final Yi (m) Correction Final
initial Cxi (m) X_Coord initial Cyi(m) Y _Coord

B 000.000 110084.18 | 0.000 110084.18 | 158016.75 | 0.000 158016.75

1 322.057 110081.18 | 0.008 110081.188 | 157694.71 | 0.004 157694.714

2 438.341 110152.95 | 0.011 110152.961 | 157603.21 | 0.006 157603.216

3 571.301 110143.57 | 0.015 110143.585 | 157470.58 | 0.007 157470.587

4 737.581 110204.31 | 0.019 110204.329 | 157315.79 | 0.009 157315.799

5 1389.27 110203.54 | 0.035 110203.575 | 156664.10 | 0.018 156664.118

C 1571.952 110204.60 | 0.040 110204.64 | 156481.42 | 0.020 156481.44

Now we obtain the final correct coordinates for all points of the traverse, and so

we can depend on our traverse to find the coordinate of any point of our project (if

we have distances & angels) .
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S.D=0.28*V*T + V4 [254*(F + N)]
V= km/h
p=0.62 %
q=-5.02%
T=3sec
F=0.37
N=p-q
= 0.0062 —(-0.05) = 0.06
S.D = (0.28)(50)(3) + (50)%/ [254 ( 0.37 +0.06)]

=64.9m
Ayl -
-Let L>S.D
L = N* S.D?/ [(2H)®® + (2h)>°]?
Where:
Hi (. - )oeers bl g 558 Gl e plis )
h: (. - L )oe sy Gkl e Soall sl pli )

L = (0.06)*(64.9)* / [(2*1.20)*° + (2* 0.1)*°]?
=63.1m<S.D
. L<S.S.D aadia 13) Ay )l Alse (e J8 sl Jsha oY
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-L<S.S.D
L=2%64.9- (4)/(0.06) =63 m<64.9mok.

Gl Ay ) Adlsa adl ey Ol

.63m
Lengthofcurve= . m
Reduce Level of A = . m
Chainage of A = 0+ .om
*L=21=63.00
[=63/2=31.5m
* RL of A =991.41
*RLofP=RLof A+ (l*Pj
oTF=rRLO 100
~ 99141 + 31.5*0.62
' 100
=991.61m
| *q
*RLofB=RLofP- |—
100
100
= 990.03 m
*RLfC=((RLof A+RLofB)/2)
=((991.41+990.03)/2)
= 990.72 m

*CP=RLofP-RLOfC

()

63 m
Slo il s b el 2338
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=991.61-990.72
=0.89m
*e=CP/2 =0.89/2
e=0.45m OR

e= (P+d)e = (062+502),. ¢ = ga4m
400 400

X=6.3 m
Xx= 6.3,12.6,189,25.2,315.

y=0.00045 x*
1- At Ch =0+ 103.43
xunit=0
y offset =0
RL on Tangent =991.41 m
RL on Curve =991.41 m

2- At Ch = (0+103.43+6.3) = 0+ 109.73
xunit=1
y offset = 0.00045 x* = 0.00045 * 6.3° = 0.0179 m
RL on Tangent = RL of A + ( p%)*(x)
=991.41 + (0.62 %)*(6.3)
=991.45m
RL on Curve = RL on Tangent-y
=991.45-0.0179
=991.43 m
(Tangentp) sl 91 US4l Guis e

(Tangent q)



sl ) Cliaiall Gl ()

At Ch = 0+166.43
xunit=0
y offset =0
RL on Tangent = 990.03m
RL on Curve =990.03 m

At Ch = 0+166.43-6.3 = 0+160.13
xunit=1,
y offset = 0.00045 x* = 0.00045 * 6.3° = 0.0179 m

RL on Tangent = RL of B + (g %)*(x)
=990.03 + (5.02 %)*(6.3)
=990.35m

RL on Curve = RL on Tangent-y
=990.35-0.0179
=990.33 m

Sle s il allall s e Al Y1 B ARl iy JaS5
:(p an q)cpleal)



sl ) Cliaiall Gl ()

Chainage X y offset RL on Tangent | RL on Curve
(m) unit (m) (m) (m)

0+103.43 0 0.000 991.41

0+109.73 1 991.45 991.43

0+116.03 2

0+122.33 3

0+128.63 4 991.57 991.30

0+166.43 0 0 990.03 990.03

0+160.13 1 0.0178 990.35

0+153.83 0.0714

0+147.53 3 0.161 990.98 990.82

0+141.23 4 0.286 991.30 991.01

0+134.93 5 0.447 991.61 991.16

aial) o dhti o adga g o puia o)

X= p* L = (Mj =7m
p+q 0.62 +5.02
A M aay ol Giniall (e e e o g o)
X=63-7= 56 m.

Reduce Level of high point on the Tangent:
RL on Tangent = RL of A + (p%)*(x)
= . +( . %)*(56)
=994.22 m
Ly offset dad dladl & aas o aay (il e 4t e gt Gl

2 2
e(fj 0.45*(—56 j
| 315




sl ) Cliaiall Gl ()

y= = =142 m
Reduce Level of High point on the Curve

=RL on Tangent -y
=094.22-1.42 =992.8m

()

:( comfort of passenger)cs il sl Slo araaill alin g gl Aaie e 3 jle sl
L = 2*[ N V?/C]%°

Where:
V: | el de pull
C: | . gsbsa Sl salhall 3l de jlus 8 sl Jaea

N Cplaall ol jail 4540

Solution:
p=-5.02%
q=-0.59%
V =50 km/h = 50/3.6 = 13.9 m/sec
N =-5.02+0.59
=0.0443

L=2*[(N*V%)/C]®®
=2 *[(0.0443)*(13.9)°/ ( . )*°
=28.2m



sl ) Cliaiall Gl ()

% sl e z sl (Maximum impact factor) -
I max = [(200 * N * VV2) / (g*L)] %
= (200 * . *( . )?)/(9.8*28.2)
=6.2%<17%
- Head light sight distance .
t=25sec,f=0.37.

13.92

SS.D=139*25+ ——— =61.40m.
2*9.8*0.37
If L>SSD
* 2
_0.0443*61.4° 45.8m No |
(1.5+0.035*61.4)
now if L < SSD
*
L=2*61.4- (L.5+0.035614) =40.4m< 61.40m ok .
0.0443
100 m il Jsh ol e cniall 138 b sl S
* * 2
| = 200*0.0443*13.9 1750
9.8*100
Ol da) ) Giay el gl 13) 43 2 sasall 2a) 58 5 0% % .

Length of the Curve =100 m
Reduce Level of A =987.07
Chainege of A =0+ 225.38

L =2*1=100
| =100/2 = 50m



sl ciliaiall Glaa

| %P
RLof P = RLof A -
100

50*5.02)

RLofP =987.07 —(
100

RL of P =984.56 m

RL of B = RL of P (I*—qj
orB=RLOTT= 1700

RLofB = 984.56 - (Mj

100
RL of B = 984.85 m
RL of C = ((RL of A + RL of B)/2)

= ((987.07 + 984.85)/2)
= 985.96 m

CP=RLofC-RLoOfP
=985.96 — 984.56

=14m
e =CP/2
=1.4/2=0.70
OR...
o [(p—q)j*l _ ((5.02—0.59)}50
400 400
e=0.7m



sl ) Cliaiall Gl ()

XZ
= O'W{Wj > y =0.00028x°

X =10 J 4 sbae & )
x=10, 20, 30, 40,50.

1- at Ch 0+225.38
xunit=0
y offset = 0.00028 x* = (0.00028*0) = 0
RL on Tangent = 987.07 m
RL on Curve =987.07m

2- at Ch (0+225.38 + 10) =235.38 m
X unit =1

y offset = 0.00028 x* = 0.00028(10*10) = 0.03 m

RL on Tangent = RL of A - % X
=987.07 - ((5.02/100)*10)
=986.57 m
RL on Curve =RL on Tangent+y
=986.57+ 0.03
=986.60 m
We do the same for x =20, x =30, x =40, ..... etc.

sinialls Ailaiall il gaan puny I Jpall

Chainage X. y. offset RL on RL on Curve




sl ) Cliaiall Gl ()

(m) Unit (m) Tangent (m) (m)
0+225.38 0 0.000 987.07 987.07
0+235.38 1 0.030 986.57 986.60
0+245.38 2 0.110 986.07 986.18
0+255.38 3 0.250 985.56 985.81
0+265.38 4 0.450 985.06 985.51
0+275.38 5 0.700 984.56 985.16
0+325.38 0 0.000 984.85 984.85
0+315.38 1 0.030 984.80 984.83
0+305.38 2 0.110
0+295.38

0+285.38

0+275.38

M\é&%ﬁum\éyjumabﬁ\

p*L ( 5.02*100 j
X= p—q = | 5.02-0.59
=113.32m

B Al (el ddais o ddads il i N cands sl Jsh e ST o il o2
984.85 M (s sbun Lz guia

(1)

n AU Jsaall (84 Y) cliliall s cililadll




sl ciliaiall Glaa

RL of A (m)
V (km/h)
Ch of A (Km+m) 0+526.51
p%
q% -8.92

Length of Curve

()

X (m)

Chianage X y RL on Tangent RL on Curve
(Km+m) unit offset (m) (m) (m)
0+526.51 0 0 986.04 986.04
0+536.51 1 0.048 986.10 986.05
0+546.51 2 0.192 986.158 985.97
0+556.51 3 0.432 986.217 985.79
0+566.51 4 0.768 986.276 985.51
0+576.51 5 1.200 986.335 985.14
0+626.51 0 0.000 981.87 981.87
0+616.51 1 0.048 982.76 982.71
0+606.51 2 0.192 983.65 983.50
0+596.51 3 0.432 984.55 984.11
0+586.51 4 0.768 985.44 984.67
0+576.51 5 1.200 986.33 985.13

X

P+q

 059+892

* *
(P LJ_ 059*100 _ ., -




sl ) Cliaiall Gl ()

s A48 Ll A e aeis (A)

X =100-6.2 = 93.8m

R onTangent = R of A+ ( P%)*X

= 986.04 + (0.59 % ) * 93.8
= 986.60 m.

()

1) comfort condition :

NERVAR N 0.0553 *13.9% \*
L=2x ] —2*[' ' ] ~31.5m

C 0.6

* N *\/ 2
Maximum impact factor Imax % = 200%N*V7
g*L
* * 2
" _ 200*0.0553*13.9 _ 6.920%
9.8*315

2) Head light .



sl ciliaiall Glaa

13.92

()

SSD=139*25+———=614m
2*9.8*0.37
If L>SSD
* 2
= 0.0553%614 =57.13 < SSD No.
(1.5+0.035*61.4)
if L<S.SD
L_o%614-— (1.5+0.035*61.4) _57m Ok
0.0553
* * 2
I vax = 20070.0553%13.9 =3.8% <17 % Ok
9.8*57

Ml Jsaall 8 40 V) cllial) any 5 cililasdl)

RL of A (m)

922.51

V (km/h)

50

Ch of A (Km+m)

1+291.61

p%

-8.92

g%

-3.39

Length of Curve

57

x (M)

5.7




sl ) Cliaiall Gl ()

Chainage X y RL on Tangent RL on Curve
(Km+m) unit offset (m) (m) (m)

+ . 0 0.000

+ 1 922.00 922.02
1+303.01 2 0.064 921.50 921.56
1+308.71 3 0.143 920.98 921.12
1+314.41 4 0.255 920.50 920.76
1+320.11 5 0.390 919.97 920.36
1+348.61 0 0.000 919.00 919.00
1+342.91 1 0.020 919.20 919.22
1+337.21 2 0.064 919.40 919.46
1+331.51 3 0.143 919.58 919.72
1+325.81 4 0.255 919.77 920.03
1+320.11 5 0.390 919.97 920.36

el

_P*L_ 892*285

- _ = 4597m
P-q 892-3.39

538 die (o gasiall aai Gl iaiall Jsha pe J8F Ailisall 032
Ch 1+291.61+45.97=1+337.58m
y=0.00049*(57-45.97)*
=0.06 m
RL On Tangent = RL Of P - (g/100) * X
=919.91-(3.39/100)*11.03
=919.60 m
RL On Curve = 919.60+0.06 = 919.66 m



ey cliaidl Glea ()

488Y) cildatall Gl

()

AUl Jsaadl 8405V cliluall 5 cilasadll

100 () |
23 45 35 Cpmilaal) adalss 45 )

41.47 ()

21.037
0.10 () Aalasl)
0.01

50 ( /)
0.73 ()
1.30 0)

41.86 ()
=R @)
0.66 (

2 (
1.20 (
w Y (
(

(

(

Y
Y
0.80 .

2 () "c oY)
1.06 () 'c2 o)




ey cliaidl Glea ()
: ) kel aal)
Point Chord L Chinage Total deflection
# (m) (m) (m) angle
To 0.0 0.0 389.34 00 00 00
1 0.66 0.66 390 00 00 04
2 2 2.66 392 00 00 58
3 2 4.66 394 00 02 58
4 2 6.66 396 00 06 04
5 2 8.66 398 001016
6 2 10.66 400 00 15 33
7 2 12.66 402 002156
8 2 14.66 404 00 29 25
9 2 16.66 406 00 38 00
10 2 18.66 408 00 47 40
11 2 20.66 410 00 58 26
12 2 22.66 412 011018
13 2 24.66 414 012315
14 2 26.66 416 01 37 18
15 2 28.66 418 015227
16 2 30.66 420 02 08 41
17 2 32.66 422 02 26 02
18 2 34.66 424 02 44 28
19 2 36.66 426 030359
20 2 38.66 428 03 24 37
21 2 40.66 430 03 46 20
Tl 1.20 41.86 431.20 035952




ey cliaidl Glea ()
) el Aadal)
Point Chord L Chinage Total Deflection

# (m) (m) (m) angle

1 0.8 0.8 432 00 00 05
2 2 2.8 434 000104
3 2 4.8 436 000309
4 2 6.8 438 00 06 20
5 2 8.8 440 0010 36
6 2 10.8 442 001558
7 2 12.8 444 00 22 26
8 2 14.8 446 002959
9 2 16.8 448 00 38 38
10 2 18.8 450 00 48 23
11 2 20.8 452 0059 14
12 2 22.8 454 011110
13 2 24.8 456 012412
14 2 26.8 458 013820
15 2 28.8 460 015333
16 2 30.8 462 02 09 52
17 2 32.8 464 02 27 17
18 2 34.8 466 02 45 48
19 2 36.8 468 030524
20 2 38.8 470 03 26 06
21 2 40.8 472 034753
T3 1.06 41.86 473.06 035952




ey ciliaiall Glas ()

n AU Jsaall 840V cliliall s cillsdll

100 0) |
17 21 48 Crlaall ol ) 5
30.30 ()
15.70
0.10 () Adaill
0.01
50 ( 1)
0.73 0)
1.30 0)
41.86 0)
R @)
0.37 (
2 (
1.49 (
Y (
(
(
(

2y
Y
0.51 .

2 () "c ol
1.35 () "2 sa)




ey cliaidl Glea ()
;) kel aial)
Point Chord L Chinage Total deflection
# (m) (m) (m) angle
To 0.0 0.0 483.63 00 00 00
1 0.37 0.37 484 000001
2 2 2.37 486 00 00 46
3 2 4.37 488 00 02 38
4 2 6.37 490 0005 34
5 2 8.37 492 0009 34
6 2 10.37 494 0014 44
7 2 12.37 496 00 20 56
8 2 14.37 498 00 28 16
9 2 16.37 500 00 36 42
10 2 18.37 502 004612
11 2 20.37 504 00 56 48
12 2 22.37 506 01 08 30
13 2 24.37 508 012118
14 2 26.37 510 013512
15 2 28.37 512 015012
16 2 30.37 514 02 06 16
17 2 32.37 516 02 23 26
18 2 34.37 518 024144
19 2 36.37 520 03 01 06
20 2 38.37 522 032133
21 2 40.37 524 03 43 06
T1 1.49 41.86 525.49 03 59 52




ey cliaidl Glea ()
) el Aadal)
Point Chord L Chinage Total Deflection

# (m) (m) (m) angle

1 0.51 0.51 526 00 00 02
2 2 251 528 00 0052
3 2 4.51 530 00 02 48
4 2 6.51 532 00 05 48
5 2 8.51 534 00 09 55
6 2 10.51 536 00 15 07
7 2 12.51 538 002126
8 2 14.51 540 00 28 50
9 2 16.51 542 003720
10 2 18.51 544 00 46 54
11 2 20.51 546 0057 36
12 2 22.51 548 0109 22
13 2 24.51 550 012214
14 2 26.51 552 013614
15 2 28.51 554 015116
16 2 30.51 556 02 07 26
17 2 3251 558 02 24 42
18 2 34.51 560 02 4302
19 2 36.51 562 03022
20 2 38.51 564 032301
21 2 40.51 566 03 44 40
22 1.35 41.86 567.35 035952




ey cliaidl Glea ()

(2 )
Siludazal)
R=250m
A=183317 4l
L =80.96 m
T=40.84 m
Ch of P1 =0+664.79 km + m
() B Al e

(V*0.75)> _ (50*0.75)°

127R 127 *250

e= 0.044 less than e max.(€ max=0.10)
then V =50 Km/h

widening (w -
~ 4%*|°? N \Y 9w
W="%+R T95%VR
Where | =6.1m
2
W = 4*6.1 N 50 —063m
2*250 9.5*./250
s ) el adal) palie Gl : Ll
V3
T a*R
Where
o= 73 _ 73 — 0.64

64 +V 64 + 50



ey cliaidl Glea ()

Then

)

L = 16.74 m
0.64* 250

(S)
L2 16.742
S= = 6 = 0.05m
24*R 24* 250
PTo

PTo = (R+S)tan (&/2) + (L/2)
= (250+0.05) tan ((18 33 17)/2) + (16.7412)
=49.22m
Ty Al (uladl) ddati 5 T A5V Qalall ddad alag)

Chainage of T, = Chainage of P — Tangent Length
= 0+664.79 — 49.22
= 0+615.57 Km+ m

Chainage of T; = Chainage of To +L

0+615.57 + 16.74

0+632.31 m

A Gl g8 ) shal
R/40 =250/ 40 =6.25

el dasa (5585 Cumy J¥) A al) Gusdll Y g i
LT 61557 T,
C1 =620-615.57 = 4.43m

5m 2 laase (Sl s 1 it adl ol Y



ey cliaidl Glea ()

s st 5 Y A 5al el L Jid
Cc = L-c1 -nc
=16.74-2*5-4.43=2.31m
So we have
c1=4.43m
C =5m
C; = 231m

1800 .2 1800 2
0= {p*R*L = \p *250*16.74

5 = (0.1369/60) * I* degree
¥ ol il Jglall eday (g ) Jsaadl oy agle

5 sl Ll g3l sl

Point | Chord I Chainage Total Deflection
# (m) (m) (m) angle
To 0 0.0 615.57 00 00 00
1 4.43 4.43 620 0001 04
2 5 9.43 625 0008 18
3 5 14.43 630 002224
T, 231 | 16.74 632.31 00 38 22

2 s 31 ot I3y 3l

radian

T o*R
= 16.74/(2*250) = 0.03348 radian
= 0.03348 * 180/3.1416 = 01 55 06
@r =3T,
T.= @ /3 = 015506/3= 0038 22



4@l cliaial Glea ()

T A Aadal) @l
0 il 43Sl A 50 -
0=0-20 =183317-(2*015506) = 144305
* * LY )
|_’ _ P *R*q _ p 250*14 4305
180 180
= 64.22m

33 el Gl @Y J) shal sy -
RI20 e Ll skl 035 Y 4 ja Ll 58
R/20=250/20=125m
e Cmy J Y1 ()l el Joda JUAS 56125 M e (Soal Gl Jola 23 Y o s
i) - : Ty ol Aot Adane o a5 Luslia 515530 L (1)
: m 632.31
C1 = 640-632.31 = 7.69
5 lasae 510 M Jsbos bagie a5 IS Jsha s o gl 43 3all 5531 J skl Apsilly Lol
b alshad ) (I el e Y1 Sl el Ll
Co = 64.22-5%10-7.69 = 6.53m

A el oA W) -
.3 =1718.87*(c/R)
For ¢, = 7.69
5 =1718.87 *( 7.69/250) = 52.872 min = 00 52 52
Forc=10m
5 =1718.87 *(10/250)/60 = 01 08 46



ey cliaidl Glea ()

For ¢, = 6.53

5 =1718.87 *(6.53/250)/60 = 00 44 54
Sl Jgaall o yiadle

Total
Point Chord L Chainage Deflection
# (m) (m) (m) Angle
T, 0.0 0.0 632.31 00 00 00
1 7.69 7.69 640 005252
2 10 17.69 650 02 01 38
3 10 27.69 660 031024
4 10 37.69 670 0419 10
5 10 47.69 680 05 2756
6 10 57.69 690 06 36 42
T, 6.53 64.22 696.53 072136

O g odiall hadal) palie Gl

16.74 M s 5 o) z uiall inidll Jsh i 58 a1 sk o) -

Lo Lewdi o PT shift
Tangent length PT3 =49.22 m
S =0.05m
Ts -

Chainage of T3 = Chainage of T, + L
= 696.53+16.74 = 713.27 m

sA all B skl -
T okl e Jaay Cunsy () oaiall (8 J ¥ Soad) il Joba s o o
2 J bsbese ISV Goall sl 05S I elia
c1 = 700-696.53 = 3.47 m
2 laaxe 5 5M Lisbue Lt IS Jsb Sl i) gz iall (A e sl) 4 3al) ul Y Ll



48y clyisial) Gl

()

c, =16.74-2%5-3.47 = 3.27m

0S8 Y Joal)

£ el Gl yaiYI U g5 -

5 = (ﬂ)*.z _ 1800 ).
p*R*L p *250*16.74
6=0.1369/60 * I* Degree
O | NS PREN RS R

Total
Point Chord L Chainage Deflection

# (m) (m) (m) Angle
T, 0.0 0.0 696.53 00 00 00
1 3.47 34 700 0001 39
2 5 8.47 705 00 09 49
3 5 13.47 710 00 24 50
T3 3.27 16.74 713.27 00 38 22




ey cliaidl Glea ()

(3 )

AUl Jsaadl 8405V cliluall 5 cilasadll

200 () |
05 58 45 Cpmlaal) adalss 45 )
20.87 ()
10.45
0.055 () &l
/
50 C 1)
0.09 ()
0.74 0)
20.93 ()
g Y @)
2.99 (
5 (
2.94 (
s Y (
(
(
(

-

Y

-

R

-

2.06 :
5 () "c o
3.87 () "c2 5aY)
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;) kel aial)
Point Chord L Chinage Total deflection
# (m) (m) (m) angle
To 0.0 0.0 777.01 00 0000
1 2.99 2.99 780 000113
2 5 7.99 785 00 08 44
3 5 12.99 790 00 23 06
4 5 17.99 795 0044 18
T1 2.94 20.93 797.94 0059 58
;) @ pdiall Aadal)
Point Chord L Chinage Total Deflection
# (m) (m) (m) angle
1 2.06 2.06 800 0000 35
2 5 7.06 805 00 06 49
3 5 12.06 810 001955
4 5 17.06 815 003951
T3 3.87 20.93 818.87 0059 58




ey cliaidl Glea ()

s Siludazal)
R =150m
A=144533 sl
L=38.64m
T=19.43 m
Ch of PI =930.02 km + m
3 dlatl) Gl

2 (e)

(V*0.75)> _ (50*0.75)°

e=
127R 127 *150

e= 0.074 less than e max.(€ max=0.10)
then V =50 Km/h

widening (w
_ 4*|2+ V 9w
W="%+R T95%VR
Where | =6.1m
* 2
4*6.1 50 ~05m

W = +
2*150 9.5*,/150
M ot Faddl jalie cilua Ll

V3
a*R

Where
73 73 - 0.64

a_
64 +V 64 + 50



4@l cliaial Glea ()

Then

(50} |

L = 27.91m
0.64*150

(S)
L2 27.91°
S= = J =022m
24*R 24*150
PT,

PTo = (R+S)tan (&/2) + (L/2)
= (150+0.22) tan ((14 45 33)/2) + (27.91/2)
=3341m
Ty Al (uladl) ddati 5 T A5V Qalall ddad alag)

Chainage of T, = Chainage of P — Tangent Length
=930.02+33.41
= 0+896.61 Km+ m

Chainage of T; = Chainage of To +L

0+896.61+ 27.91

0+924.52 Km+m

A Gl g8 ) shal
R/40 =150/ 40=3.75m

el dasa (5585 Cumy J¥) A al) Gusdll Y g i
P J A shae 896.61 m To
C,=897-896.61 =0.39

3m 0 e (Suld o ) 4 Jall Ll Y1 Wl



48y clyisial) Gl

()

C; = L-c; -nc
= 27.91-3*9-0.39 = 0.52

So we have

c

c

C

1=0.39m
=3m
> = 0.52m

( 1800 )*Iz
0= (p*R*L

5 = (0.1369/60) * I* Degree
¥ ol il Jglall eday (g ) Jsaadl oy agle

T1

1800

-G

2
*150*27.91}

(g s 5 LAY al el Lal i

5 sl Ll g3l sl

Point | Chord I Chainage Total Deflection

# (m) (m) (m) angle

To 0 0.0 896.61 00 00 00
1 0.39 0.39 897 000001
2 3 3.39 900 0001 34
3 3 6.39 903 0005 35
4 3 9.39 906 0012 04
5 3 12.39 909 002101
6 3 15.39 912 003225
7 3 18.39 915 00 46 18
8 3 21.39 918 0102 38
9 3 24.39 921 012126
10 3 27.39 924 0142 42
T, 0.52 |27.91 924.52 01 46 37

Tyl 3 e Al (g (3l
I radian
2*R

= 27.91/(2*150) = 0.09303333 radian



ey cliaidl Glea ()

=0.09303333 * 180/3.1416 = 05 19 50
@T =3 T1
Ti= @y /3 = 051950/3=014637

" A aial) o ;

0 imiall 43Sl ) 3 -
0=0-20 = 144533 -2%(05 1950 ) = 04 05 53 = 4.10

L -
* P* *150*4.10
|_' = —p R q = p
180 180
= 10.73m

33l Gl @Y J) shal alay) -
R/20 e \ellshl 255 Y 4 5 Ll 81 i
R/20=150/20=7.5m

e Gy J Y (5 S 7.5 m oo Sonl ool dsla Y o s
o - : T1 oslaill ddati dana () Can 5 Ladia 515500 L (1)
m 924.52

C1 = 925-924.52 =0.48 m
2 lase 55 M J st Lagia 2al s JS g Jlaaid Jans o G Jal) 55531 (sl dully Ll
s b Al shad € (gl iniall (g A1 ) il Ul
o = 10.73-5*2-0.48 = 0.26 m

A el Gloa W) -
.3 =1718.87*(c/R)
For ¢; =0.48m



ey cliaidl Glea ()

§ =1718.87 *( 0.48/150)/60 = 00 05 30
Forc=5m
5 =1718.87 *(5/150)/60 = 00 57 18

Forc, =0.26 m

5 =1718.87 *(10.26/150)/60 = 00 02 59
Sl Jgaall o yiadde

Total
Point Chord L Chainage Deflection
# (m) (m) (m) Angle
T, 0.0 0.0 924.52 00 00 00
1 0.48 0.48 925 0005 30
2 5 5.48 930 01 02 48
3 5 10.48 935 02 00 06
T, 0.26 10.74 935.26 02 03 05

O el hadal) palic Glaa

27.91 M ssb 5 ¥l z il il Gl el s il 138 Jha ) -

sl Ll L 8 Py shift
Tangent length PT3 =33.41m
S =022m
T3 -

Chainage of T3 = Chainageof T, + L
= 935.26+27.91 = 963.17 m

il Y skl -



ey cliaidl Glea ()

T el s Jasg Cumy et el (8 W) oall il Jsh 05 of o
P Lsbae I5WI a8 A e
ci = 937-935.26 =1.74 m
8loaae 3M Listuso Lebo US Jsha (S8 (yal) gz piall (g8 dams 5l A Sl (ool 5 Ll

0S8 LAY Soal) sl Jsb Ll
c, =27.91-8%3-1.74=2.17m

£ el Gl yaiYI U g5 -

6 - ﬂ *IZ — ( 1800 jl 2
p*R*L p *150*27.91

5= 0..1369/60 * | Degree
S Jsaall G5 pagle

Total
Point Chord L Chainage Deflection
# (m) (m) (m) Angle
T, 0.0 0.0 935.26 00 00 00
1 1.74 1.74 937 00 00 24
2 3 4.74 940 00 03 04
3 3 7.74 943 000812
4 3 10.74 946 00 15 48
5 3 13.74 949 00 2550
6 3 16.74 952 00 38 22
7 3 19.74 955 005320
8 3 22.74 958 011048
9 3 25.74 961 013042
T3 2.17 27.91 963.17 01 45 38




ey cliaidl Glea ()

AUl Jsaadl 8405V cliluall 5 cilasadll

100 ()
19 20 40 Culaall 2l 4,41 5

33.76 ()
17.04

0.10 () &l
0.01

50 ( 1)
0.73 ()

1.27 ()

41.86 ()

Y 0

1.08 ()cl ):»ﬁ\

2 ()c ¥

0.78 ()2 3l

2 Y ()'cl

Y ()'c

2y ()c2

122 | ()cl

2 () "c oY)
0.64 () "c2 5a)




ey cliaidl Glea ()

;) kel aial)
Point Chord L Chinage Total deflection

# (m) (m) (m) angle

To 0.0 0.0 984.92 00 0000
1 1.08 1.08 986 0000 10
2 2 3.08 988 000117
3 2 5.08 990 0003 32
4 2 7.08 992 00 06 52
5 2 9.08 994 001118
6 2 11.08 996 00 16 48
7 2 13.08 998 00 23 26
8 2 15.08 1000 003108
9 2 17.08 1002 00 3956
10 2 19.08 1004 004950
11 2 21.08 1006 01 0050
12 2 23.08 1008 011256
13 2 25.08 1010 01 26 06
14 2 27.08 1012 014024
15 2 29.08 1014 01 55 46
16 2 31.08 1016 021214
17 2 33.08 1018 02 29 48
18 2 35.08 1020 02 48 28
19 2 37.08 1022 0308 14
20 2 39.08 1024 032904
21 2 41.08 1026 035102
T1 0.78 41.86 1026.78 035951




ey cliaidl Glea ()
) el Aadal)
Point Chord L Chinage Total Deflection

# (m) (m) (m) angle

1 1.22 1.22 1028 000012
2 2 3.22 1030 0001 26
3 2 5.22 1032 0003 44
4 2 7.22 1034 00 07 08
5 2 9.22 1036 0011 38
6 2 11.22 1038 001714
7 2 13.22 1040 00 2356
8 2 15.22 1042 003142
9 2 17.22 1044 00 40 36
10 2 19.22 1046 005031
11 2 21.22 1048 010138
12 2 23.22 1050 011348
13 2 25.22 1052 012704
14 2 27.22 1054 014126
15 2 29.22 1056 015654
16 2 31.22 1058 0213 26
17 2 33.22 1060 023104
18 2 35.22 1062 02 49 50
19 2 37.22 1064 03 09 40
20 2 39.22 1066 033034
21 2 41.22 1068 0352 36
T3 0.64 41.86 1068.64 035950




A&y Gliaiall Claa

()

(V*0.75)> _ (50*0.75)°

127R 127 *130

e= 0.085 less than e max.(€ max=0.10)

then V =50 Km/h

4%1? \%

= +
W="%+R T95%VR
Where | =6.1m

4*6.1? 50

W = +
2*130 9.5*4/130

V3

" a*R
Where

o= 73 _ 73 — 0.64
64 +V 64 + 50

(4 )

R =130m
A=440718 sl
L =100.11m
T=52.68 m
Ch of PI =1+208.75 km + m

2 (e) ) el Gileaa

widening (w) -

s ) el adal) palie Gl : Ll



ey cliaidl Glea ()

Then

5
_\36) 32.20m

0.64*130
(S)
L2 2.20°
S= o 32200 0.33m
24*R 24*130
PT,

PTo = (R+S)tan (A/2) + (L/2)
= (130+0.33) tan ((44 07 18)/2) + (32.20/2)
=68.92 m
To Al ulaill ddad T (S Gulatl) Adak sy

Chainage of T, = Chainage of P — Tangent Length
= (1+208.75) — 68.92 = 1+139.83 Km+m

Chainage of T; = Chainage of To +L

= (1+139.83)+32.20 = 1+172.03 Km+m
Al
R/40 =130/40=3.25m

el dasa (5585 Cumy J¥) A al) Gusdll Y g i
S LX) I 1139.83 m To
C;=1141-1139.83=1.17m

3m 10 Laaae (Sl o gl 3 el Gl @Y1 W



48y clyisial) Gl

()

Cc = L-c1 -nc

= 32.20-3*10-1.17 = 1.03m
So we have

c1=117m

c =3m

c; = 1.03m

1800

( 1800 j*lz (
0= p*R*L = \p

5 = (0.1369/60) * I* Degree

2
*130*32.20]

(g s 5 oA Y al el Ll G

5 sl Ll g3l sl

¥ ol il Jglall eday (g ) Jsaadl oy agle

Point | Chord I Chainage Total Deflection

# (m) (m) (m) angle

To 0 0.0 1139.83 00 00 00
1 1.17 1.17 1141 000011
2 3 4.17 1144 0002 23
3 3 7.17 1147 00 07 02
4 3 10.17 1150 001410
5 3 13.17 1153 00 23 45
6 3 16.17 1156 00 35 48
7 3 19.17 1159 005019
8 3 22.17 1162 0107 17
9 3 25.17 1165 01 26 44
10 3 28.17 1168 01 48 38
11 3 31.17 1171 021300
T, 1.03 | 32.20 1172.03 02 2156

A g 3l o Al (e Gl
fo= S+ R radian

=32.20/(2*130) * 180/3.1416 = 07 05 45



ey cliaidl Glea ()

@T :3T1
Ti= @1 /3 =070545/3=022155

T A adal) cud
B crimiall 38, A3l -
0=0-20 = 440718 - 2*(07 05 45)
* * L B
- p*R*q _ P 130*29.93
L= 180 - 180
= 167.91m

A 3al) Gl A ) shal sl -
RI20 oo el sl oy 55 Y A Ll g8 s
R/20=130/20=6.5m
o Gy J V) Sl sl Jgda JUiaS 565 m - A0ad) el s Y ol s 6l
i) - : Ty ol At Adane o a5 Luslia 515530 L (1)
: m 1172.03
1 = 1175-1172.03 = 2.97m
12 Laxe 55 m J Lsbae lagia aal 5 IS Jsb i o o)) 40 5ad) 56563 J skl dpally Ll
b alshad ) (A el e Y1 ) el Ll
C, =67.91-12*5-2.97=4.94m

A 3al) Gl i Ul gy -
.3 =1718.87*(¢c/R)
For ¢c; =2.97m
5 =1718.87 *(2.97/130)/60 = 00 39 16



48y clyisial) Gl

()

Forc=5m

5 =1718.87 *(5/130)/60 = 01 06 07

For c, =4.94 m

5 =1718.87 *(4.94/130)/60 = 01 05 19

Al Jsaadl i i e

Total
Point Chord L Chainage Deflection
# (m) (m) (m) Angle
T, 0.0 0.0 1172.03 00 00 00
1 2.97 2.97 1175 003916
2 5 7.97 1180 014523
3 5 12.97 1185 025130
4 5 17.97 1190 0357 37
5 5 22.97 1195 0503 44
6 5 27.97 1200 06 09 51
7 5 32.97 1205 071551
8 5 37.97 1210 08 22 05
9 5 42.97 1215 09 2812
10 5 47.97 1220 103419
11 5 52.97 1225 11 40 26
12 5 57.97 1230 12 46 33
13 5 62.97 1235 1352 40
T, 4.94 67.91 1239.94 14 57 59

O g oial) hadal) palie Gl

32.20mM (st 5 ) @ i) iniall ok i s (niall a8 Jsha o) -

sl Ll Lewss & PT

Tangent length PT3 =68.92 m
S =0.33m

Chainage of T3 = Chainage of T, + L

shift

T3 -



ey cliaidl Glea ()

= (1+239.94) + 32.20 = 1+272.14 Km+ m

SA0 5l Y Jishal -
T okl e Jaay im0 oiall (8 5V Soal) il Jsh 050 o e
D Lsbae I5WI (a8 A e
Ci = 1241-1239.94=1.06 m
10 Waxe 5 3m  Lsbune Leia IS Jsh (S0l Gan) o el (G Jana sl 4 5l (ol

0S8 LAY Soal) sl Jsb Ll
c, =32.20-1.06-10*3=1.14m

£ 5adl Gl a5 -

6 - ﬂ *IZ — ( 1800 jlz
p*R*L p *130*32.20

5= 0..1369/60 * I Degree
AU Jsaall (i ade

Total
Point Chord L Chainage Deflection

# (m) (m) (m) Angle
T, 0.0 0.0 1239.94 00 00 00
1 1.06 1.06 1241 00 00 09
2 3 4.06 1244 0002 15
3 3 7.06 1247 00 06 49
4 3 10.06 1250 001351
5 3 13.06 1253 002321
6 3 16.06 1256 003519
7 3 19.06 1259 0049 44
8 3 22.06 1262 01 06 37
9 3 25.06 1265 012558
10 3 28.06 1268 01 47 47
11 3 31.06 1271 021204
T3 1.14 32.20 1272.14 022156
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