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Abstract

Project Name

Study And Design Beer AL -Saba’a Road

Prepared By:



Abd-Elmalik Mahameid Mamoon Qattoush

Mohammad Abu-Eram Wadea Abu-Haikal

Supervisor:

Eng. Musab Shaheen

Abstract:

The goal of this project is the analysis and redesign of the existing Beer Al-Saba Street
in the city of Hebron. The choice of the location was motivated by vital importance of the
street, which plays an important role in the distribution of traffic inside the city. The existing
street suffers from serious design problems including poor planning and intersection design,
lack of sidewalks, deterioration of the old infrastructure and rain water and sewage systems.
This project will be built around the application engineering and design standards required
for such a study and the redesign of the street.

The work on this project will include two main parts; the field work and the office work.
Starting with the field work; a traverse referenced to the Palestinian (1923) coordinates will
be set out around the area under investigation. This traverse -after al the necessary
corrections- will be used to create a detailed plan of the existing street. The second part of the
field work will include a detailed study of the levels and elevations of the street to create
longitudinal and transverse cross sections. Other relevant features, like the design of the
circle and intersections in addition to the sewer and rain water drainage systems will be
studied as well.

The office work will include al the calculations and designs that conform to the American
Association of State and Highway Transportation Officials (AASHTO 2004) design code and
several computer programs like, ArcGIS, Civil3D and Autodesk land.
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From To H. angle H. Distance
500 600 0 0 0
500 1 200 43 54 32.592
1 500 0 0 0
1 2 153 48 18 93.917
2 1 0 0 0
2 3 203 06 10 183.946
3 2 0 0 0
3 4 185 02 10 238.819
4 3 0 0 0
4 5 157 46 00 63.157
5 4 0 0 0
5 6 104 30 45 125.288
6 5 0 0 0
6 7 213 55 45 136.585
7 6 0 0 0
7 8 148 14 25 53.266
8 7 0 0 0
8 9 215 01 54 167.67
9 8 0 0 0
9 10 171 01 13 93.493
10 9 0 0 0
10 11 215 51 50 69.388
11 10 0 0 0
11 12 47 02 48 57.812
12 11 0 0 0
12 13 213 30 30 64.957
13 12 0 0 0
13 700 328 09 45 58.172
700 13 0 0 0
700 800 153 17 40 54.864

- el 8 cilaaal) ) ad) Glea -

LA A e oy da ghadll ol ai) Gl oy
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AZ (500 — 600) :tan‘1%+c ........................................... 2.1

Example:

4157727.540-157693831_ 33709 _ 000 o

AZ500-600) = tan an
102771604-102709997 61607

-; Bl L)) clilay) clua - -

A CE e el 3k JS) daaad) e ciiiaay) clua i bad J< Gl ey Gl 2

A Easting = Horizontal Distance x sin (azimuth).........................2.2
A Northing = Horizontal Distance x cos (azimuth)...................... 2.3
Easting = easting B + A €asting..........coveiiiiiiiiiiiiiii e 2.4
Northing =Northing B + A northing............ccccoviiiiiiiii, 2.5

Gl 55 5V el s aladinly o sulall 335k (e daauadl e clila) cles a5 il
.(Autodesk land survey 2006)
ebilaayl e Jady AUl Jsaall g

Ol A sl daaadl & clilaay) (-)

Station Easting (m) Northing (m)
1 157669.0784 102688.7945
2 157632.0254 102602.4370
3 157498.9825 102475.4105
4 157312.4411 102326.2903
5 157281.6986 102271.1205
6 157372.3676 102184.6553
7 157401.7678 102051.2721
8 157438.8963 102013.0787
9 157465.5833 101847.5461
10 157494.6885 101758.6989
11 157473.5625 101692.6051
12 157525.8605 101717.2454
13 157572.3279 101710.4824
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Jady U Js2all s GPS (30 2T & dagaa 5 4 slae cililaa) o Teliy aliaall s 3 3
- Q\....u:'\.\;:)!\ 0l

GPS ¢ 33 galal) da gleal) cillaay) (- )

Station Easting (m) Northing (m)
500 157693.831 102709.997
600 157727.540 102771.604
700 . 101687.219
800 . 101644.947

-2 (Reduction of Errors) alaall sUsi¥) maaual - -

Total Station Leica g 5 (o 4oLl ddasdll Slea 58 aa )l ke (8 axdiisal) Sleall
(IS o Sleadl 1 8 eaaY) o8 5 (TCB05)

5" = angular error &5 ) i el w

+3 mm + 2ppm = distance error =

-2 (Error in Distances) -- -

Al A e Tely clilall 3 eUadY) Ol o5

SD:\/(si)2+(st)2+a2+(D><bppm)2 """"""""""""""""""" :

1O s

'Sp
el s 4l s,
dmay lball: s

Ol Wbt b
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- ( Instrument Centering Error) J4all cdsal bl AUadl) - - -

=l oh Lo A g

The Quality of Instrument Jleall 43y =
The Quality of Tripod "
The Skill of the Observer Jkall Ao Jaxy 3 aal 15 jlea  ®

- ( Target Centering ) 4l sadj - - -
Aoty Uasdl 13 5085 a8y IS8 (Slall i s (o daals () 5S5 eUad¥) 038

10 G 381l il g Lgle Jgaanll iy il Sleall @ e ka5 @, b

3mm + 2ppm = a,b

rlilall 3 eUadY) sl e JUa
=( - Yl G Lo 4liall il

S, :\/(si)2 +(s,)? +a* + (D x bppm)?
S, =4/(0.002) +(0.002)? + (0.003)? + (93.917 x 0.000002) = 0.00413m

iﬁﬂ\&a\@gcwt&ﬁ\e@gﬁw:,ﬂ\ (-)

Allowable error
Important area Less important area
(example : urban area) (Example : rural area )
Measured distance AL=.0005I +.03 m AL =.00071 +.03m
Measured angles A =60"Vn A=90"vn
Closer error £=.0006% | +.20m €=.0009 X1+ .20m

Where L= measured length, A= angle closure error in second
n=number of measured angles,

surveying for civil engineering (11)
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) )i g cillaaall (o s g el cililusall Jira (- )

Line Distance(m) s, (M)
1-500 32.592 0.004124
2-1 93.917 0.004127
3-2 183.946 0.004139
4-3 238.819 0.004151
5-4 63.157 0.004125
6-5 125.288 0.004131
7-6 136.585 0.004132
8-7 53.266 0.004124
9-8 167.67 0.004137
10-9 93.493 0.004127
11-10 69.388 0.004125
12-11 57.812 0.004125
13-12 64.957 0.004125
700-13 58.172 0.004125
800-700 54.864 0.004125

< Ll ekl A eladd) - - -

S bl WadY) oo el ALl ddasall jlea 98 da yll dulae 8 padiual) Sleall ¢
rek b oo il a5 Uas e gman
Pointing Errors 4; sill 3 slbal =

Reading Errors .

A A8l (38 5 aboos Saall (10 Lagie gl Uadldl

A RCTEN
Bl Al 5 4am 51l e il Uadll oa S or
AL Aaadll Slea e il Wadll g

.n
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sl s Ll s 31 et Ly 55 A5 () 5S5 Uadldl 13 A

2 X 5"
Sap == +5
L ) b sl e - -
Dot ARA Akl aladiiud di Cllan mamaat] 48 yla (e ST @llia

- Least Square Method

48 3 g sall Undl) Cas Jlaa) IS e Ll Cun JiaY1 LeSY 45 lall o328 Caaaiial 38

43l &us ( Link Traverse) saal) aladin) &5 38 g Alaliadll (e g5l sac cllia

,&}_).-."AA\ \'Ag.l Al t\).'\\ﬂ 03

X=(ATA) AL o dill dibadll
1ol s

Unknown matrix : X

Jacobean matrix :A
Observation matrix :L

Variance matrix : V

il g liiall dua aad &5 N8 5 A8y Hhall sde] Aalal) Ll siiadll e b jle 2N juall
cillaal ) Lebes 31l Jaalaal) 5 olasdl 8 laaia y a3 30 clel @l e ey <ild ghadll

:(
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The Jacobean Matrix A:

ok, oF ok o/ ok,
adxg ady,, aax; ody;, adx,,
oF, oF, oF, o ok,
adx,, ody,  odx, ady,, odx,,
A=

oF, oF, oF, oF, oF, oF,
(2 (22) () () e (=) (==
aXmO a(jylo 6dX11 adyll adx13 adylé‘»

oF, oF oF, oF, oF, oF,
(8 () (8) (B) e =) )
ad&ﬂ 6d%ﬁ ad&i ad%i adﬂj 0d%A

Distance observation reduction:-

0 dY14
oF,
oady,,

29*26

F(xi,yi,xj,yj):\/(xj =X) H(Y = Y)Y

Linearization:

Taking the derivatives of last equation:

ok _X7X
OX; 1J
8_F: YiYi
o, I
oF X%
OX; 1J
iz Yi — Vi
oy, 1J

23



Angle observation reduction:-

q:AZ”:—AZ|B
X, — X -
g=tant T _tant XN L p
Yi =Y Yo = Yi

Taking the derivatives of the last equation:

6_F_yi—yb_yi—yf

ox  1B? IF?
oy, 1B’ IF?

The Resduil Matrix L:

T
n

10 10a

T
n

11~ "11a

m
Tm

12~ T12a

n
L

~NM3za

L= 13

2911

The Unknowns Matrix X:

dx,,
_dY14 | 261
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The Variance Matrix V:

0

1

2

<< <

-129%1

(Y, X, ) dalldlee 3 A0 i€ daniadl je CEaY Hladil K Al

X =X, +dx

Y=Y, +dy

(Autodesk ) J) zebi_n aladinly A )l A8l s dplualdl Clleall ¢ ja) 22y
- ) Jpaall i elis 3 Aaaadl ildlaaY!

Olual) B Cillasall daauaal) cillilaay) (- )

Station

Easting (m)

Northing ( m) StdDevNth StdDevEst

25




(g Jerall Gl Al

=
S = VXV Where m: Number of Observations, n: Number of unknowns
m-n
Relative error ellipse
AU saY) Ak sl e g sl 128
Ol s Jaay A Jadll Load S 13 Diad Al Jeas 3 Lalaall cillas) m
raslilaa)
(E2, N2), (E1, N1)
N=Y E=X culS Jelaill 46 )k o Gua
AX =X, — X
AY =Y, — Y, e 2.10

. covariance matrix (Qxx) Lual 5% of sy K m
ellipse JSi e ¢S blall é Wasldl o ¢us relative error ellipse alasinly Jall 43 5k
sJall Ay Hha s AN Y aleall

DO = N L 2.11

Ay =X, =%
Ay =Y, =Y e 213
-1 0
S Sy {—1 01 O}XQ 0 -1
Saxay S?ay 0-101 “11 0
0 1
2
tan(2t) = oy 2.14
Ay ~ MAx

26



Oay = Oy SIN? (1) + 20, COS(t) SIN(t) + 1, COS* (1)
Ouy = Oy €OS% (1) — 20, COS(t) SIN() + Oy, SINZ (L), wovereenner2.15
Su =S O au

S =Sl e 2.16

S
relativeaccuracy = % ....................................... 2.17

B

'Q\ [GEEN

Su(max) exie 258 o) ladll Jgha a1 Di

- A @L_ul\ G yeha (AutoDesk) z=\i_» S baa &8 Sl @le) al) Ji) ax

dasll) gUadY) s (- )

Angular error - -
Angular error/se 0-00-12
Error North -
Error East
Absolute error .
Error Direction S84-33-29 E
Perimeter .
Precision in 9222.1257
Number of sides
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Lekas 3 guanal) L) g 301 g Cpihana JS oy 5 Al Ja ghadl) ) ghai (- )

Dl Ayl jsdad JS (A AR latay Ll g3l g da sl

Jdady AU Jsaadl

Type Pntl Pnt2| Pnt3 Measured StdDev Adjusted Resid

DIST 500 1 32.5920 0.016 32.5971 0.0051
ANG 600 500 1 200-43-54.00 57.200 200-43-50.95 -3.05
DIST 1 2 93.9710 0.016 93.9758 0.0048
ANG 500 1 2 153-48-18.00 51.300 153-48-16.49 -1.51
DIST 3 4 238.8190 0.016 238.8241 0.0051
ANG 2 3 4 183-02-10.00 12.800 185-02-09.61 -0.39
DIST 4 5 63.1570 0.016 63.1620 0.0050
ANG 3 4 5 157-46-00.00 24.400 157-46-00.60 0.60
DIST 2 3 183.9460 0.016 183.9511 0.0051
ANG 1 2 3 203-06-10.00 20.600 203-06-08.53 -1.47
DIST 6 7 136.5850 0.016 136.5879 0.0029
ANG 5 6 7 213-55-45.00 19.800 213-55-40.31 -4.69
DIST 7 8 53.2660 0.016 53.2663 0.0003
ANG 6 7 8 148-14-25.00 32.500 148-14-01.42 -23.58
DIST 9 10 93.4930 0.016 93.4955 0.0025
ANG 8 9 10 171-01-13.00 21.700 171-00-54.52 -18.58
DIST 10 11 69.3880 0.016 69.3627 0.0047
ANG 9 10 11 215-51-50.00 32.200 215-51-01.26 -48.74
DIST 8 9 167.6700 0.016 167.6732 0.0032
ANG 7 8 9 215-01-54.00 30.200 215-01-29.14 -24.86
ANG 13 700 800 153-17-40.00 46.100 153-15-47.05 -112.95
DIST 12 13 46.9570 0.016 46.9541 -0.0029
ANG 11 12 13 213-30-30.00 49.700 213-28-22.22 -127.78
DIST 13 700 58.1720 0.016 58.1767 0.0047
ANG 12 13 700 328-09-45.00 34.400 328-08-39.54 -65.46
DIST 11 12 57.8120 0.016 57.8072 -0.0048
ANG 10 11 12 47-02-48.00 29.800 47-02-03.85 -44.15
DIST 5 6 125.2880 0.016 125.2881 0.0001
ANG 4 5 6 104-30-45.00 27.500 104-30-44.73 -0.27
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Profile Vertical Curve Report

Project Name: Design and study of alhawooz road

Vertical Alignment: fg (1)
Description:
Station Range: Start: 0+000.00, End: 1+415.00

Vertical Curve Information:(sag curve)

PV C Station: 0+190.00 Elevation: 888.667m
PVI Station: 0+210.00 Elevation: 888.385m
PVT Station: 0+230.00 Elevation: 888.352m
Low Point: 0+230.00 Elevation: 888.352m
Grade in(%): -1.41% Grade out(%o): -0.16%
Change(%): 1.25% K: 32.020m
Curve Length: 40.001m Curve Radius 3,201.969m

Headlight Distance:

Vertical Curve Information:(crest curve)

PV C Station: 0+425.00 Elevation: 888.034m
PVI Station: 0+442.61 Elevation: 888.005m
PVT Station: 0+460.23 Elevation: 887.845m
High Point: 0+425.00 Elevation: 888.034m
Grade in(%): -0.16% Grade out(%o): -0.91%
Change(%): 0.75% K: 47.253m
Curve Length: 35.225m Curve Radius 4,725.277m

Passing Distance: 2,092.000m Stopping Distance: 909.115m

Vertical Curve Information:(sag curve)

PV C Station: 0+567.15 Elevation: 886.873m
PV Station: 0+610.01 Elevation: 886.484m
PVT Station: 0+652.87 Elevation: 889.820m
Low Point: 0+576.11 Elevation: 886.833m
Grade in(%): -0.91% Gradeout(%):  7.78%
Change(%): 8.69% K: 9.862m
Curve Length: 85.720m Curve Radius 986.180m

Headlight Distance: 82.337m
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Vertical Curve Information:(crest curve)

PV C Station: 0+677.35 Elevation: 891.725m
PVI Station: 0+718.25 Elevation: 894.909m
PVT Station: 0+759.16 Elevation: 895.739m
High Point: 0+759.16 Elevation: 895.739m
Grade in(%): 7.78% Grade out(%): 2.03%
Change(%): 575% K: 14.219m
Curve Length: 81.805m Curve Radius 1,421.911m
Passing Distance: 309.688m  Stopping Distance: 156.417m
Vertical Curve Information:(crestcurve)
PV C Station: 0+785.05 Elevation: 896.265m
PVI Station: 0+855.00 Elevation: 897.685m
PVT Station: 0+924.96 Elevation: 894.175m
High Point: 0+825.35 Elevation: 896.674m
Grade in(%): 2.03% Grade out(%): -5.02%
Change(%): 7.05% K: 19.852m
Curve Length:  139.908m Curve Radius 1,985.206m
Passing Distance: 289.373m  Stopping Distance: 164.253m
Vertical Curve Information:(crestcurve) .
PV C Station: 0+973.98 Elevation: 891.716m
PVI Station: 0+988.43 Elevation: 890.991m
PVT Station: 1+002.87 Elevation: 889.988m
High Point: 0+973.98 Elevation: 891.716m
Grade in(%): -5.02% Grade out(%): -6.94%
Change(%): 1.93% K: 15.000m
Curve Length: 28.895m Curve Radius 1,500.000m

Passing Distance: 817.208m

Stopping Distance:  359.447m

Vertical Curve Information:(sag curve)

PV C Station: 1+116.49
PVI Station: 1+152.57
PVT Station: 1+188.66
Low Point: 1+188.66
Grade in(%): -6.94%

Elevation: 882.099m
Elevation: 879.593m
Elevation: 878.824m
Elevation: 878.824m
Grade out(%): -2.13%
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Change(%): 481% K: 15.000m

Curve Length: 72.167m Curve Radius 1,500.000m
Headlight Distance: 121.868m

Vertical Curve Information:(sag curve)

PVC Station: 1+230.94 Elevation: 877.922m
PVI Station: 1+289.97 Elevation: 876.663m
PVT Station: 1+349.00 Elevation: 880.051m
Low Point: 1+262.93 Elevation: 877.581m
Grade in(%): -2.13% Grade out(%0): 5.74%
Change(%): 7.87% K: 15.000m

Curve Length: 118.061m Curve Radius 1,500.000m
Headlight Distance: 107.948m
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Alignment Curve Report
Project Name: Design and study of alhawooz road

Alignment: CI__major_alignment

Tangent Data
Length: 222.421 Course:

Spiral Curve: sinusoid
Vaues not reported for non-clothoid spirals

Circular Curve Data

Deta: 19° 50' 42.5208" Type:
Radius: 600.000

Length: 207.818 Tangent:
Mid-Ord: 8.975 External:
Chord: 206.781 Course:

Spiral Curve: sinusoid
Vaues not reported for non-clothoid spirals

Tangent Data
Length: 135.003 Course:
Circular Curve Data
Delta: 99° 00" 32.6618" Type:
Radius: 50.000
Length: 86.402 Tangent:
Mid-Ord: 17.531 External:
Chord: 76.046 Course:
Tangent Data
Length: 32.139 Course:

Spiral Curve: sinusoid
Vaues not reported for non-clothoid spirals

106

S35°15'16.9104" W

RIGHT
104.960

9.111
S46° 19' 23.4669" W

S57° 23'30.0235" W

LEFT
58.552

26.996
S07° 53 13.6926" W

S41° 37' 02.6383" E



Circular Curve Data

Deta: 13° 29' 13.4746" Type:
Radius: 200.000

Length: 47.079 Tangent:
Mid-Ord: 1.384 External:
Chord: 46.970 Course:

Spiral Curve: sinusoid
Vaues not reported for non-clothoid spirals

Tangent Data
Length: 234.532 Course:

Spiral Curve: sinusoid
Vaues not reported for non-clothoid spirals

Circular Curve Data

Deta 05° 33'58.8967" Type:
Radius: 150.000

Length: 14.573 Tangent:
Mid-Ord: 0.177 External:
Chord: 14.567 Course:

Spiral Curve: sinusoid
Vaues not reported for non-clothoid spirals

Tangent Data
Length: 291.245 Course:

RIGHT
23.649

1.393
S31° 26'10.0126" E

S21°15'17.3870" E

RIGHT
7.292

0.177
S13° 53 16.7541" E

S06° 31'16.1213" E
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Alignment Station and Curve Report
Project Name: Design and study of alhawooz road

Alignment: CI__major_alignment

Tangent Data
Description PT Station Northing
Start: 0+00.000 102767.741
End: 2+22.421 102586.113
Tangent Data
Parameter Value Parameter
Length: 222.421 Course:
Spiral Point Data
Description Station Northing
TS 2+22.421 102586.113
SPI: 102572.054
SC: 2+46.421 102566.594

Spiral Curve: sinusoid
Vaues not reported for non-clothoid spirals

Curve Point Data

Description Station Northing
SC. 2+46.421 102566.594
RP: 102922.650
Cs. 4+54.239 102423.793

Circular Curve Data

Parameter Value Parameter
Deta 19° 50' 42.5208" Type:
Radius: 600.000
Length: 207.818 Tangent:
Mid-Ord: 8.975 External:
Chord: 206.781 Course:
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Easting
157735.703
157607.319

Value
S35° 15' 16.9104" W

Easting
157607.319
157597.382
157593.356

Easting
157593.356
157110.423
157443.802

Value
RIGHT

104.960
9.111
S46° 19' 23.4669" W



Description
CS.
SPI:
ST:

Spiral Point Data

Station Northing
4+54.239 102423.793
102420.024
4+78.239 102410.746

Spiral Curve: sinusoid

Vaues not reported for non-clothoid spirals

Description
Start:
End:

Parameter
Length:

Description
PC:
RP:
PT:

Parameter
Deta:
Radius:
Length:
Mid-Ord:
Chord:

Description
Start:
End:

Parameter
Length:

Description

Tangent Data
Northing

102410.746
102337.994
Tangent Data
Parameter
Course:

PT Station
4+78.239
6+13.242

Value
135.003

Curve Point Data

Station Northing
6+13.242 102337.994
102295.875
6+99.644 102262.667
Circular Curve Data
Value Parameter
99° 00" 32.6618" Type:
50.000
86.402 Tangent:
17.531 External:
76.046 Course:
Tangent Data
PT Station Northing
6+99.644 102262.667
7+31.783 102238.640
Tangent Data
Value Parameter
32.139 Course:
Spiral Point Data
Station Northing
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Easting
157443.802
157438.161
157423.659

Easting
157423.659
157309.936

Value
S57° 23'30.0235" W

Easting
157309.936
157336.881
157299.501

Value
LEFT

58.552
26.996
S07° 53'13.6926" W

Easting
157299.501
157320.846

Value
S41° 37' 02.6383" E

Easting



TS
SPI:
SC:

7+31.783

7+55.783

102238.640
102225.768
102220.434

Spiral Curve: sinusoid
Vaues not reported for non-clothoid spirals

Curve Point Data

Description Station Northing
SC. 7+55.783 102220.434
RP: 102096.808
Cs. 8+02.862 102180.358

Circular Curve Data

Parameter Value Parameter
Delta: 13° 29' 13.4746" Type:
Radius: 200.000
Length: 47.079 Tangent:
Mid-Ord: 1.384 External:
Chord: 46.970 Course:

Spira Point Data

Description Station Northing
Cs: 8+02.862 102180.358
SPI: 102174.192
ST: 8+26.862 102158.145

Spiral Curve: sinusoid
Vaues not reported for non-clothoid spirals

Tangent Data
Description PT Station Northing
Start: 8+26.862 102158.145
End: 10+61.393 101939.566
Tangent Data
Parameter Value Parameter
Length: 234.532 Course:
Spiral Point Data
Description Station Northing
TS 10+61.393 101939.566
SPI: 101923.518
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157320.846
157332.281
157336.476

Easting
157336.476
157179.261
157360.973

Value
RIGHT

23.649
1.393
S31° 26' 10.0126" E

Easting
157360.973
157363.808
157370.050

Easting
157370.050
157455.072

Value
S21° 15'17.3870" E

Easting
157455.072
157461.315



SC: 10+85.393 101917.015
Spiral Curve: sinusoid

Vaues not reported for non-clothoid spirals

Curve Point Data

Description Station Northing
SC. 10+85.393 101917.015
RP: 101873.983
Cs. 10+99.966 101902.874

Circular Curve Data

Parameter Value Parameter
Delta: 05° 33 58.8967" Type:
Radius: 150.000
Length: 14.573 Tangent:
Mid-Ord: 0.177 External:
Chord: 14.567 Course:

Spira Point Data

Description Station Northing
Cs: 10+99.966 101902.874
SPI: 101896.213
ST: 11+23.966 101879.104

Spiral Curve: sinusoid
Vaues not reported for non-clothoid spirals

Tangent Data
Description PT Station Northing
Start: 11+23.966 101879.104
End: 14+15.211 101589.743
Tangent Data
Parameter Value Parameter
Length: 291.245 Course:

157463.262

Easting
157463.262
157319.567
157466.758

Value
RIGHT

7.292
0.177
S13°53'16.7541" E

Easting
157466.758
157468.066
157470.021

Easting
157470.021
157503.098

Value
S06° 31'16.1213" E
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Alignment Pl Station Report

Project Name: Design and study of alhawooz road

Station Range: Start: 0+000.00, End: 1+415.21

Pl Station
0+000.00

0+239.64

0+351.38

0+351.80

0+461.02

0+671.79

0+749.00

0+779.43

0+779.71

0+809.65

1+078.61

1+092.69

1+092.79

1+106.75

1+415.21

Northing
102,767.7411m

102,572.0545m

102,482.1125m

102,480.4656m

102,420.0236m

102,306.4405m

102,225.7681m

102,201.8438m

102,202.8109m

102,174.1917m

101,923.5175m

101,910.0292m

101,910.3015m

101,896.2126m

101,589.7434m

Easting
157,735.7032m

157,597.3816m

157,531.0692m

157,532.6417m

157,438.1614m

157,260.6133m

157,332.2814m

157,351.0942m

157,352.6762m

157,363.8084m

157,461.3146m

157,465.3539m

157,466.4553m

157,468.0658m

157,503.0981m
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Distance

239.638m

111.745m

2.277m

112.160m

210.771m

107.909m

30.435m

1.854m

30.708m

268.970m

14.080m

1.135m

14.181m

308.465m

Direction

S35° 15" 17"'W

S36° 24' 02"W

$A43° 40' 37"'E

S57° 23' 30"W

S57° 23 30"W

$A1° 37 03"'E

S38° 10" 47"'E

N58° 33' 50"E

S21° 15'17"E

S21° 15'17"E

S16° 40" 16"E

N76° 06' 43"E

S6° 31' 16"E

S6° 31' 16"E
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Stotior Fill Azee | Sut gre | -7 welime | Cut wol™e | Dt at've -1 Yel | Cumo atee Zus Vel
02200 | C.RD Sl 2,00 0, ¢ .G (.30
0+042.C0 | C.00 258 2.00) 5.2 0.Co 8550
D+0ECO | GO0 227 2.00 58,23 .00 11254
O+CE2CO | C.0D 2.60 2.00 58,73 0.Co 172.67
G000 | G0 1. e W, 43.53 012 212,65
2000 | C.00 3.28 e 434 5016 B,28 28551
4000 | 005 1,57 B 48,73 B.E2 R
460,00 | C.20 gL A2 203 8.7t 33514
HRLC0 [ CE 1,70 4.6 ST 16.57 JeiA
0+200.C0 | C.21 220 3.E0 457 22.47 408,24
EE00 | 187 5 18,74 .27 £k 45471
O4+242.C0 1.71 2.28 32.80 2.8 7303 47€.52
B+282.00 | CIE 54 | 8.65 [ 3363 435,35
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0+380.C0 | C.20 138 B 28,27 123.58 7222
40,00 | GO0 250 2006 LR 131,95 a7l
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Total YVolume Table
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Totel Yelume Tabls
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- Paul R. Wolf, Adjustment Computations Statistics and Least Squares in Surveying
and GIS, John Wiley & Sons, Inc., Canada, 1997.
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State Highway Administration, State of Maryland, 1995.
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