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Abstract

Rehabilitation Center For Juvenile Delinquents

Name of Students :

Heyam A. J. Jaafrah

Palestine Polytechnic University
Supervisor :

Eng . Yousef Raba'i

There is no doubt that today's children are tomorrow's young men
and the future, and the makers of civilizations Nations, and the
protective shield, which protects it from all returned, So given a lot
of countries and communities to pay attention to this age group
because of its impact on society as a whole , But sometimes behaves
like a class of children deviant behaviors for good behavior and the
natural result of exposure to some of the circumstances surrounding
both within the family or in the surrounding housing in which they
live, exposing them to legal and judicial accountability .

Given the various institutions in society attaches great importance to
the phenomenon of increasing rates of crimes committed in the name
of events, where it is one of the most dangerous and most complex
social problems faced by most of the countries of the contemporary
world, whether advanced or developing , That poses a serious risk to
human relations, where the legal bodies to enact laws and
institutions that support the rehabilitation and repair of events
instead of using the method of punishment is that backfire by what
they offer us research and studies .

From here, highlight the importance of creating social centers
interested in the rehabilitation and care of this group of children
behaviorally and morally, and professionally, so working on the

\



refinement of deviant behavior in children and the correct moral
values that have been affected by them, and teach them some of the
character to make them members of the professional actors in the
community .
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Marloqua-Street

Prepared By:

Taqi Aldean Alrimawi Abed Almuaz Abu Sunainah

Supervisor:

Eng. Musab Shaheen

Palestine Polytechnic University-2014

Abstract

The project aims to design a link (Marloqua-link) between the *King
Faisal Street and Prince Hassan Street " using all the criteria and methods of
engineering and surveying taking into account all elements of engineering design,
horizontal and vertical alignments, super elevation, side slope and water
drainage , in addition to make all the necessary tests to make sure the safety of
the road structurally , to ensure to service the area for the longest possible period

of time, and study all design obstacles and the ways of solving them, In addition

Vi



traffic count at intersections to study the expected traffic volume at the
beginning and end of the road, and put traffic lights to ensure public safety
,because of the importance of the street in alleviating the traffic crisis in the

heart of the city.
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Closer error € = .0006Y 4+ .20m € =Y 14 .20m.0009
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(m) (m)
1 145 30 57 126.739 81 34 30 128.122
2 1000 2000 1 145 30 56 126.747 81 34 31 128.130
3 145 30 30 126.739 81 34 29 128.122
Average 145 30 47.6 | 126.741 81 34 |30 128.124
Instrument height (M) | 1.59
Horizontal Angle Horizontal Zenith Angle Slope
No | From | ST To . Distance . Distance
(m) (m)
1 182 16 03 124.977 85 47 58 125.314
2 2000 1 2 182 15 42 124.986 85 47 44 125.323
3 182 15 18 124.990 85 47 41 125.727
Average 182 15 41 124.984 85 47 47.67 | 125.454
Instrument height (M) | 1.56
Horizontal Angle Horizontal | Zenith Angle Slope
No | From | ST To . Distance . Distance
(m) (m)
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1 190 07 | 00 87.698 85 57 46 87.916
2 1 2 3 190 06 |37 87.697 85 57 42 87.915
3 190 07 25 87.701 85 57 44 87.919
Average 190 07 0.67 87.698 85 57 43.33 | 87.916
Instrument height (m) | 1.565

Horizontal Angle Horizontal | Zenith Angle Slope
No | From | ST To . Distance . Distance

(m) (m)

1 165 14 33 174.032 90 35 | 26 174.041
2 2 3 4 165 14 37 174.048 90 35 |29 174.057
3 165 13 44 174.042 90 35 |18 174.051
Average 165 14 18 174.040 90 35 | 24.33 | 174.049
Instrument height (m) | 1.53

Horizontal Angle Horizontal | Zenith Angle Slope
No | From | ST To . Distance . Distance

(m) (m)

1 197 23 52 176.889 87 45 | 50 177.024
2 3 4 5 197 24 00 176.902 87 45 | 47 177.037
3 197 23 37 176.906 87 46 | 13 177.040
Average 197 23 49.6 | 176.899 87 45 | 56.67 | 177.033
Instrument height (M) | 1.49
No | From | ST To Horizontal Angle Horizontal | Zenith Angle Slope
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. Distance . Distance
(m) (m)
1 135 00 |49 34.616 91 10 |52 34.623
2 4 5 6 134 59 |50 34.618 91 10 |38 34.625
3 135 00 |38 34.617 91 10 |35 34.624
Average 135 00 25.67 | 34.617 91 10 | 41.67 | 34.624
Instrument height (m) | 1.50
Horizontal Angle Horizontal | Zenith Angle Slope
No | From | ST To . Distance . Distance
(m) (m)
1 239 06 |46 39.601 95 12 | 55 39.766
2 5 6 3000 | 239 06 |03 39.619 95 12 | 40 39.784
3 239 06 |18 39.629 95 12 | 02 39.793
Average 239 |06 |22.33 |39.616 95 12 | 32.33 | 39.781
Instrument height (M) | 1.54
Horizontal Angle Horizontal | Zenith Angle Slope
No | From | ST To
° ! ' Distance | ° ! ' Distance
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(m) (m)
1 251 01 18 39.911 73 | 05 16 41.715
2 6 3000 |4000 | 251 01 10 39.899 73 |05 23 41.702
3 251 01 36 39.913 73 | 05 32 41.716
Average 251 01 21.33 | 39.907 73 | 05 23.67 | 41.711
Instrument height (M) | 1.51

Ads ulS Sl il o e Jals 136 g Lpdany (e A Sasal) B e 23 Al W g5 g bl il
J_IJPL;EIHTL:JMI?J!}LLL)LHMLHH-JIEJSHJLJ Hm]_&l'l.._'u_skj.l: ).I.L.ajl\,{]uﬁ_ltlh

. Aausea el i ollac! ..,'.TE oS S aelu ol jall Yo ;_'J.I ..il__u-(hand |eve|) o g L2 ges adans
‘il Jb cilbaall lilaa) s -

::’-:'-'l-l-'-"l-'ll 3%l ._-..J'r' faliy L}.Iﬂzhl.rl ._h'IJ:..j""_.rl o e I;"""'

1000,2000 = (tan %) T N 2.1

Example:

1 AE

2Zic
AN

a =
AZig00,2000 = tan

_4159393.253 — 159336.212

104195489 — 104137442 1+ 27 >706

AZ 1gp0,2000 = tan

A A e ol A JS) Anaaall gt iy clus o i S0l i) clas ey
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A Easting = Horizontal Distance x sin (Azimuth) | A Northing = Horizontal Distance xcos (Azimuth)

Easting = Easting B + A easting

Northing =Northing B + A northing

Example for Station 1:

A Easting =126.741 xsin(10 00 44.66) = 22.035

A Northing = 126.741 xcos(10 00 44.66) =124.810

Easting = 159393.253+ 22.035= 159415.288 m

Northing = 104195.489+ 124.810=104320.299 m

daaadl e Slilasyl (- )]s

St number Correct coordinate Correct coordinate
X Y
1 159415.288 104320.299
2 159441.857 104442.426
3 159475.263 104523.512
4 159498.368 104696.011
5 159573.202 104856.302
6 159561.381 104888.838
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GPS dlaud g 55 alall bial cilfizal (- ) Jgia

Trig name Easting (m) Northing (m)
1000 159336.211 104137.442
2000 159393.253 104195.489
3000 159586.292 104919.380
4000 159623.746 104905.622

(errors in angle and distance ) 5a g sl cililaall g Ui g3) & Uadd) -
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FEvCt N L'_.‘-_'{-A.Ij LT P S et RT3 Lf'jj]li}: lilecall |.,-.'|J' J!.l:l'l i..L:. l:-lLLulélr] v.ll'.ﬁ = }"u:'l‘! i:’.:lasl'}'
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:Error in Anglecililuall & ¢ladll - -

SD:J(Si)“f(st)2+a2+(D'bppm)2 ................... 2.2

:l_'Ji (BTN

il Gl a sl : s
el dasm sl s,
Slall dpnay 3 laadl s s,
Sl alaa b

. Instrument Centering Error - -

Al ) e il aalally (a8 Uil Vaa

X/
°e

The Quality of Instrument lgall 43:

X/
L X4

The Quality of Tripod Jalad! 43:
The Skill of the Observer Juall Ao Jass g2l sal 15 Jgay o

gl cog phall o
:(Target Centering) s gill glasj - -
ple G Undll 1 Jaiy A8 e (S5 Gelall puday 5o dasls 685 oladll sl
rol S @ 5all Sl e lggle Jpeand i Ay sl Slalassiay @b
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rlilall 4 AR s el

2 126.741 55 1 ,2000 anall S Lo il 2ol

SD=\/(Si)2+(St)2+a2+(D' BPPM)? .o, 2.3

S 5 =+/(0.002)? +(0.002)2 +(0.003)2 +(126.741" 0.000002)2 = 0.004m

Uadll ok y Cillascal s Be g ad) lilcall Jane Jolt (- ) JW Jp2adl

Al J8 8 Uadd) oy cillaaall 556y fal) Ciliboadd] Jame( - )Js2a

Line Distance ( m) S p(m)
2000 -1 | 126.741 0.004
1-21|124.984 0.004
2-387.698 0.004
3 -4 174.040 0.004
4-5176.899 0.004
5-6|34.617 0.004
6 — 3000 | 39.616 0.004

W el A eladl) - -

':__!.'I_E.}I.'l H ﬁLl'ailh;ll'.I -.-'I'!‘ B LV A A e | __J]'ﬂ-?' i J'..L.a_';.ﬂ ;._J;].‘r. \.':J I;....‘.:'xl...n.a.ln'l _"-,Lé_‘lglll L.JI
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ZZS DN e e
apr \/ﬁ
S,y = % 2 5@: 5.77 ..
NE)

Pointing Errors <ss il i ¢laal =

Reading Errors sl jill 2 claal =

A0 Aikall 3 lun Kadll e Lagie =il Uadll

ol s

Sel il y 4 gl fe il Uasdl g -

AL Aasall Jlea e il Waadl i

AA0 &) e 222 0

bty Lla ol asand Ly 430 685 Uaadl foa Saiy

........ 2.5

(Less Important Area)alael & us JEl Gilieal gall Jgan casn = sans Uadll [3a

A Al Al b 4 7yl Uil 2k (- ) s

Allowable error

Important area

(example : urban area)

Less important area

(Example : rural area )

Measured distance

Measured angles

L= .00051 +.03 m
A
A = 60Vn

AL = .0007I +.03m

A=90Vn
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Closer error

€ =.0006) 1 +.20m € =), 14 .20m.0009

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

measured angles,

raldlaay) A sladY) paal -

- Least Square Method. (By Adjust program)

-Bowditch Rule.

Ut cien o) JS sy 38 ke 330 WY alll p masail 3 3301 Akl Lesaid

alaaiuly Slflaa) sl & Cus sadiaall | A8 gda e Sl gl daad SISy 4 3 ga pall

X=(AA A L..... 2.6

X :Unknown matrix

L :Observation matrix

V :Variance matrix

.(Adjust )zl s

Least Square Method - -

Ayl S Alalmatl

()
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The Jacobean Matrix A:

> (D

¢ g IF, TF, TF,
eﬂXm fidy, fldx,
T, TF,

fdy,  Tdx,

D> (D>
=
T
)

&
N
X

>
I

“) (Fay

21) (

TF,
fidy,
TF,
fdy,

21)

ﬂdx2

‘de2

ﬂF

€ fdxt 'ﬂd2
fF2 Fa
) )( ) (

fdy2” qdx2

: ('D>('D,.Q>('D>('D,Q>CD>CD>CD>(‘D>(‘D>(‘D>('D>(‘D>(‘D)(D>(D>CD> > (D>

22)

)(‘Hd2
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A all Joalaally Glasall 3 s 20 Al el 8l e ol il gl

 (Lilasdl

11

iy, U
17, T, g
fidy, U

21 21
(ﬂdx5) (‘de5)

22) ( 22)

....... (ﬂd v ﬂd c

.;) (e exY ex Y en Y e Y ax{ exY ex Y ex Y e Y el Y axlY exY ex Y e Y el Y el e}

5*12

Py [ L RS il ghaall 222

e | i

(wlilaay) Jalaall sae

F: - Distance between stations
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Distance observation reduction - -

F(xi,yi,xj,yj)=\/(xj-xi)2+(yj- Vi) s 2.7
Linearization:

Taking the derivatives of last equation:

%%
1X; N
E = —yi_ yj
;i 1J
‘ij N
TF_Yi ¥
Ty, N
Angle observation reduction - -
q= AZIF AZIB
q=tan’ Lot X D 2.8
yf - y| yb yl

Taking the derivatives of the last equation:

TF_yi-y, Vi Vi

X, IB? IF 2
ﬂF X X X; = X
1y, IB? IF?
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The Observation Matrix L:

wn

5

(535555 5 5 5 5555535
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jg= s s s R s s s s s R 1 b R s R v NG
Pl — N N © ©
. D . S D
~ > B oD wwwwwwooBo
™
N - LL X 1
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. = & 5 X
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=3 = o~
w © LL )
) _ = & S
= o~ o5 © —
oo L < DI o
) , L e e S [e)) > c
- o~ 3] -H F k
S . = @ 5
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The Variance Matrix V:

&/ u

&, U

é"2 U

év, u

é. u

é u

é. u

é u

é u

é

il

Q.Y

evVisUs g

(Yo,Xo) Jad Al a8 Aasiaal pe caldlaall Alasiul 5 adg
X =X, +dx
Y=Y, +dYeiee, 3.9
i) -

Aadll) elaslyl o

Gaall oty pplall Aalidls i Gl Al gl Uasll O g gmall i
(= A dss ea 60*V(n)

00 02 49.71= lic g e iapaed Uadll S0

ECA R LS aa A3l Al g Uaall dasg i o 8 (Angular error) l_-jl pro-vy
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- Al mill gk (Adjust)peliy ) Baa, a8 AN el 8 JAY)

A e, dsasaall il o ek (- ) I Jpaad

Line | Adjusted Distance (m) S
2000-1 126.710 0.0424
1-2 124.953 0.0424
2-3 87.667 0.0424
3-4 174.010 0.0424
4-5 176.869 0.0425
5-6 34.592 0.0435
6-3000 39.588 0.0429
L4 Bl ey Al Ul g 0 adk jeda (- ) Ju) Jpaall

%,ljﬁf&]ll )'I_}i.aj.w'l |.:'|'|3-::|j| ( —)JH

From Station To H. angle S'
1000 2000 1 145°30'31.10" 83.219
2000 1 2 182°15’38.13" 84.768
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2 3 190°07°04.18" 99.555
3 4 165°14'13.89" 97.429
4 5 197°23'58.98" 79.083
5 6 135°00’05.66" 179.158
6 3000 239°07'27.34" 202.789
3000 4000 251°01'13.23" 190.267

Ja—aall ot (Adjust )

D Al s AR o Al ililaad ol o] dayg

: ‘L;le o saall

dasaall SllY] (0 - ) dsaa
Station Easting (m) Northing ( m) Std Dev Nth Std Dev Est
159415.274 104320.271 0.0428 0.0508
159441.827 104442.371 0.0564 0.0868
159475.215 104523.431 0.0619 0.0949
159498.301 104695.902 0.0606 0.0784
159573.115 104856.169 0.0525 0.0554
159561.299 104888.680 0.0402 0.0395
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Number of Control Stations =4

Number of Unknown Stations =6

Number of Distance observations = 7

Number of Angle observations =8

Hemsaal o Al aall (Adjust ) mabip 8 i ey

[terations = 2 Redundancies = 3

Reference Variance = 109.162

Reference So = +10.4

Possible blunder in observations with Std.Res. > 34.374
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A Sliaiall pealiel o L Lad,

Tangent Data

Length: | 1.370 Course: N 39°07'40.8743" E
Circular Curve Data

Delta: 33°42'05.4068" Type: LEFT

Radius: 43.300

Length: 25.469 Tangent: 13.115

Mid-Ord: 1.859 External: 1.943

Chord: 25.104 Course: N 22°16'38.1709" E
Tangent Data

Length: | 44.108 Course: N 05° 25'35.4675" E
Circular Curve Data

Delta: 06° 05' 25.4194" Type: RIGHT

Radius: 300.000

Length: 31.889 Tangent: 15.960

Mid-Ord: 0.424 External: 0.424

Chord: 31.874 Course: N 08° 28'18.1771" E
Tangent Data

Length: | 120.071 Course: N 11°31'00.8868" E
Circular Curve Data

Delta: 13°34'06.3136" Type: RIGHT

Radius: 90.000

Length: 21.313 Tangent: 10.707

Mid-Ord: 0.630 External: 0.635

Chord: 21.263 Course: N 18° 18' 04.0437" E
Tangent Data

Length: | 63.546 Course: N 25° 05' 07.2005" E
Circular Curve Data

Delta: 22°43'40.9761" Type: LEFT

Radius: 116.000

Length: 46.015 Tangent: 23.314

Mid-Ord: 2.274 External: 2.320
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Chord: | 45.714 | Course: N 13°43'16.7124" E
Tangent Data

Length: | 52.793 | Course: N 02°21' 26.2244" E
Circular Curve Data

Delta: 20° 31' 48.9775" Type: RIGHT

Radius: 300.000

Length: 107.496 Tangent: 54.331

Mid-Ord: 4.802 External: 4.880

Chord: 106.922 Course: N 12°37'20.7131"E
Tangent Data

Length: | 126.995 Course: N 22°53'15.2019" E
Circular Curve Data

Delta: 09° 56' 58.6667" Type: LEFT

Radius: 455.586

Length: 79.114 Tangent: 39.657

Mid-Ord: 1.716 External: 1.723

Chord: 79.015 Course: N 18°54'19.7240" E
Tangent Data

Length: | 54.335 Course: N 18°57'02.6532" E
Circular Curve Data

Delta: 08°17'48.4149" Type: LEFT

Radius: 186.701

Length: 27.035 Tangent: 13.541

Mid-Ord: 0.489 External: 0.490

Chord: 27.012 Course: N 14° 48' 08.4458" E
Tangent Data

Length: | 25.605 Course: N 10° 39' 14.2383" E
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Gl G gl (=) Jss

i

Hours Left Turn {LT) Through (TH) Right {RT)

PC HY BUS Total | PC BUS | Total | PC HY BUS Total
T:30-7:45 4 1B 1 a ol 1 12 12
T.45-8.00 8] 2 ] ol 2 7 2z 10
B.00-8.15 5 5 1 d 1 10 18
g.15-8.30 4 4 1 d Q1 10 10
B:30-8:45 a 3 1 0 a1 17 17
8:45-9:00 0 ] a ol & 19 19
B:00-8:15 4 4 5 0 0 5 fi g
8:15-8:30 . 4 B 0 0 & 4 1 o
H:30-8:45 1 i 2 0 o 2 f I
B:45-10:00 H 3] B 0 0 & H il
10:00-10:15 4 B 5 4] & 13 3
10:15-10:30 g 1 B g a a9 1 10
10:30-10:45 4 1 b ] 1 Al 5 15 16
10:45-11:00 z 2 3] a 1 7 20 2 22
11:00-11.1% ] 5 ] A 5 0
12:15-12:20 7 7 4 ad A 4 7 T
12:30-12:45 f 1 g B a ol & n 1. 8
12:45-1:00 A 4 g =2 a1 1t 18
1:00-1:15 q 1 2 B 1 0 9 15 T
T15=1:30 1 1 ¥ 0 ] 14 18
1:30-1:45 0 g 0 o 9 1/ 17
1:45-2:00 2 2 T ] o 7 14 10 18
2:00-2:15 1 1 7 a al 7 2y 28
2:15-2:30 1 1 3] 1 Ql 7 26 28
2.30-2.45 0 7 a ol 7 25 23
2.45-2.00 3 10 4 ] 1] Q8 19 18
3.00-3:15 3 3 10, 1§ a1 19 19
315330 1 1 1 ] QL 12 10 18
3:30-3:45 0 14 0 o) 14 7 27
3:45-4:00 0 17 1 0] 18 27 27
lotal 86 200 480
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Cmendl (3 s J peak hour factor whuwa &

Peak Hour Factor (PHF)

Olileall 4uaal SY1 5 sl ¢ sagall aaa 5y Laim g el 45 5a

O AY py (e il Ll a3 20 Aaax Gl ey Al

PHF = total volume / ( 4 x max Traffic Volume at 15 min )..................... (5-3)

(Ss) 3ol dslae Jabae olusa (- ) s

PHF LT
9:45-10:00
10:00-10:15
10:15-10:30
10:30-10:45

H (O |01 |O
o
oo |01 o

total V 22

PHF 0.916667
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(Aames) 35oal debe Jolao colua (=) Js2a

PHF TH

3:00-3:15 10 1 0 11
3:15-3:30 11 1 0 12
3:30-3:45 14 0 0 14
3:45-4:00 17 1 0 18
total V 55

PHF 0.763889

(o) 5508 dele Jebae b (= ) Jpia

PHF RT

2:00-2:15 29 29
2:15-2:30 28 28
2:30-2:45 23 23
2:45-2:00 19 19
total V 99

PHF 0.853448

PHF avg 0.844668
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gl i ke L peak hour factor whws
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PHELT
12:15-12:30
1 1
12:30-12:45
3 3
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(Fm) Byoall dele Jalas il (- ) Jisaa

PHF TH
10:45-11:00

4
11:00-11:15

2
12:15-12:30

2
12:30-12:45

5
total V

13
PHF 0.65
(o) 530 Ak Jelna il (= ) Jgan

PHF RH
12:45-1:00

7
1:00-1:15

3
1:15-1:30

1
1:30-1:45

3
total V

15

PHF 0.535714
PHF avg 0.561905
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.% 90 =100 x 2080 / 1867 = < juud dus
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Y% 7=100x 2080 [/ 150 = Ssldl s
% 3=100x 2080 / 63 = sl dus

g IS Sl el Ay el (=) A e

s sl -:1._|_...-.’, alaed
3-axle 2-axle 2-axle(Passenger)
(%) Sl axall (%) Sl axall (%) ol aaall
3 63 7 150 90 1867
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Gkl LEY) el 5 Ay yrial Sl sadll

oudbaad) Jeail
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. (Rigid Pavement) Aswldll Adua i |
e e Al Juay ¢ s (15— 30) e leSam = gl Al 2 S0l e 5l Ay
¢ Aabas e gl Aalua Aiall 038 9% 2By ¢ D i 038 S G 5 gman b o 5kl
Ui all 5 (20 — 50) Lps s Amad S Jpha plu s kb 82 e gl lS R Gl

sl Gilu il 2 300 ) dakill Jok Joay Sy ¢ Grlal

. (Flexible Pavement) 4 yall ddua Ji

e ey JEE e daad) 138 3831 Laga ¢ ol Bkl o dhiadle 085 s

1 all ddoa ) peslic oy (- ) Sl JSE,

Asphalt concrete surfece

Granular base

Subbase

Subgrade
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s gy Al b e M L AN ae] el e A il By il Cllea il i

:(Standard Proctor Test) dsbll ;gi€sp byt - -

Js—andl e Nl St Ae g pe 4 il elall e A O Bl G 6 S A el e
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Gkl LEY) avaaill 5 Ay yeiall Sl sadl

Adls Adaall 550+ elall (s = Auska  du

Adls el pe Sl 5y — Guka ) Al pe diiadl 0 = el G0y

Adall &5 — Ails Abell e daiall ) = dila Al

(5850 I aas = Aall saa) Al aas = Ak Adall 5 = Ak I QA0S

A ashl Aa +1) = kel ALY = Zala)) 26ASH

adiall ZEUSH 340 Liay ol e leliy Aikadl 435S g olall dad y Ay e am

.(Optimum moisture content) 44l sLall s s ( Maximum Density)

= wallal) PEE

L)}hl#a&-{lj}ﬂﬂljﬁ‘:lll|;lﬂ1 1Hﬂﬁjﬂluj|;jmlj;u.lan)5| En_qLESJIHE_‘____TI.EEI L_',F_‘.:h._r.ll‘;‘x_]-_'-._

LAl il A gl ) G g Ailad) ABESD o (- ) AL s

Test no 1 2 3 4 5
Assumed water content 3% 6% 9% 12% 15%
weight of the mold 3384.5 | 3384.5 | 3384.5 | 3384.5 | 3384.5
weight of the mold +moist soil 4924.5 | 5076.9 | 5197.5 | 5289.9 | 5178.5
weight of the moist soll 1540 | 1692.4 | 1813 | 1905.4 | 1794
Moist unit weight 1.631 | 1.793 | 1.921 | 2.018 1.9
Moisture can no 2 Ell A6 C6 21
weight of moist can 30.9 31.7 32 32.1 30.6
weight of can + moist soil 191.6 | 229.7 | 209.9 | 226.9 209
weight of can + dry soil 179.2 | 209.1 | 185.5 | 196.3 176.8
Moisture content 8.36% | 11.61% | 15.90% | 18.64% | 22.02%
Dry unit weight 1.505 1.606 1.657 1.701 1.557
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1.75

1.7

1.65 /
1.6 /
1.55 / \
1.5 /
1.45 3
0.00% 5.00% 10.00% 15.00% 20.00% 25.00%

A

dry density (g/cm”3)

water content wc%

SREFIEELS PRI R R ONE T G BRI X

1ol aad (el JREN 3 s gl il s ) (e

Sau/ag = (maximum density) 4ila AHS .
% , = (Optimum moisture content )aduial elall duui

:(California Bearing Ratio) CBR i gills Juaddpd - -

Ay w3 5 oAl p O daaall el S pae Saed e B le A

) a1 e A30ED Sl s gisel Sada af die A e Al B Qe s

Ahy Al YA dead sdamad 3 dedl s gy o Al 4

kS 4 0 Al Joe Ll e Sl 6 sebad & paill e2n Gl Iy o) Uaally okl Gl

7 O EE-TP EPRTL PRE NN JFE 1 NC PRV S B DE S 0 R IWOp VoL [ Jge B

3l el L) gllS Jan Sai] 2 gllaall il gall I Jgiad Gy o pal) s o
DRy el

AN g plaals 8 5 phall liidal L bdS et Al Ay plladll cldeal gall 1 (- ) pi Jsan

(%) \wi s sllS Jand A Al
ek (Sub grade)ommiill dida
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Gkl LEY) el 5 iy il s sadll

i 22540 (Sub —base course) s ol

i 22580 (Base course) !

S da Al 4 gaill 44 A (stsndard load value) il Jeall Joie Ja Jgaall
DS allie 2

standard load value:( _ )ai; s

(£he) B R ot (#29) e ol ey
2.5 1370
5.00 2055
7.5 2630
10 3180
12.7 3600

i PEECH L

. (3/4) ple 20 A8, Jiia

tadagsell 178 mm I 4clis g 152 mm Al 6 ke gl st ol
ol ol B At Ala 3 aaag 61.5 MM leeli ) Al dilay dyle

250 mm Jsbas 1935 mm? Aabues ciliall el e A0l ailys Jtes gl ufe

Al el Gl Jleay ¢ aliie Jaeay el e Agglhaall 5l any bk Glea
Akl Jala ulall Al Aad

(24L10) 4.54 kg leils AN Alueall 4089 5038 as |

S 25 Al G5 e

liall =l al e
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D dandl ALy

Sl B o S N By ("3/4) ik bl g 30 b 58S 5 i pm g
gl el 5 sl Lai dalia

il s giaadl a4 i e e 341

Al p 5ol Gy el A 5y cilees

das gy Sl ey (235010) 05 48 e Aueall claall 38 ph cis & les
oA 56 dida B

ke a1 e 5 e 5350 0 A J 5 5 gla) il e Agisadl) FilaY Sk
Al bt e L B 5 gl gk dgm g Alla g U

By )y 2an adey el pe gl A 55y s & Ailally sac il Juad
Al

Aige eagala S 45 Ge 35 UGy ey 5 el Wl Al Al sy
A dipe SIS g Janaall

3aa3l Ay Janpll g gV BN e cilie 2800 5 3 A e pad LAY elgl oy
AS penall 4yl ALl 5 sl

A 2.5 sie FNI sk Jaas 4 (o) Y1 e ( b 51S) Tl imie gy

el 8 A gall SN s laidy Jeadll ded s3ad 2 aL5

: il g il
p 7720 = F 6 I s
& 12540 = 38 gardll &l + AN 55,

pu 2124 = ) aaa
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Gkl LEY) avaaill 5 Ay yeiall Sl sadl

st de (div)sas g Jesdl ad Jiag 530 JA Jeaall Je Jgpeandl 8 3 aill Jee (e olgil) e

Jos sbous baaill Sleadl Sl o Jaadl ety allig (KQ) Ban g ) ool 130 gl Gy d0as

(2.54
Sl iy ookl Jasdl G 30 (L) M ds
Penetration Penetration Dial reading Load Stress
(div) (mm) (load) div (kg) Kg/cm2
0 0 0 0 0

50 0.5 59 149.86 7.745
100 1 110 279.4 14.439
150 1.5 155 393.7 20.346
200 2 192 487.68 25.203
250 2.5 226 574.04 29.666
300 3 255 647.7 33.473
350 3.5 284 721.36 37.280
400 4 309 784.86 40.561
450 4.5 334 848.36 43.843
500 5 355 901.7 46.600
550 5.5 376 955.04 49.356
600 6 396 1005.84 51.981
650 6.5 415 1054.1 54.475
700 436 1107.44 57.232
800 8 475 1206.5 62.351
900 9 512 1300.48 67.208
1000 10 546 1386.84 71.671
1100 11 580 1473.2 76.134
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1200 12 614 1559.56 80.597

e Jpandl Ziyp Ablaall ol Ay puSall o 3 gl (p Sindall s i JLESY) ae am
Gl (90 i CBR J A e Jpnasll iy ale 5 5 2.5 i 3 3a cmndl Jaad

Logd carries by specimen

CBR = Lood carries by standard spectmen

¥ 100%

1650
1600 ;
1550

1500 P
1450
1400

1350 ad

1300 ==
1250 7

1200 ==
1150 p
1100
1050 p

1000 ==
950

900 -«
850 ZS
800 /
750
700 :Ji!
650 y
600 -
550 = ;if
500
450 £
400
350 f
300
250
200
150
100 +£
50

load (kg)

I..h‘.
2

0 1 2 3 4 5 6 7 8 9 10 11 12 13

penetration (mm)

45 56 e daglially el u dE () A S

8 PP P L QPR V0 SOV < ¥ OV [ - [ S Y

Load carvies by specimen

BR = * 1009
C Logd carries by standard specimen 00%
57404

a7 100% = 41.9%

CBR ( at 2.5mm penetration) =

CBR(mSDmmpmmnmmm:%ng10W%:439%
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. 43.9% sk (sub grade) Ji Al L shalls Jaad dd dad 5% dlILd

D 3l ddia gl apecs
SAASHTO Al e ciea )l il dlaw cilua i Lisdic|

(American Association of State Highway and Transportation Officials)

: Equivalent Accumulated 18000 Single Axle Load.(ESAL) Aad wius

ESAL = f, = G, * AADT # 365 =N, * f:

ESAL=Equivalent Accumulated 18000 Single Axle Load.
f4=Design lane factor.
Gy= Growth factor.
AADT =First year annual average daily traffic.
N;= number of axles on each vehicle.
f=load equivalency factor.
D Jaaadl e fy dad e peanll S

(fa) bl opuall € jall dpsd () s22

Apaacalll 5 jall A A LS e A Gkl & s s
N Cualadi) A
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50% 2
45% 4
40% 846

Jﬂ?jqﬁé|(2|anes) el il e saed AlilEa) iagﬂﬁﬁnfdzmﬁ_;ﬁaﬁﬂ J,.J:.l'l‘_,;ﬂ: eld

. 5006 sy slad

Dl Jgaall e lde Jgemsll 2id ((Gr) growth factor e L

( Growth factor) sl Jalaa (= )ad Jsia

Design

period No.

years | growth :
1 1.0 1.0
2 2.0 2.02
3 3.0 3.06
4 4.0 4.12
5 5.0 5.20
6 6.0 6.31
7 7.0 7.43
8 8.0 8.58
9 9.0 9.75
10 10.0 | 10.95
11 11.0 | 12.17
12 12.0 | 13.41
13 13.0 | 14.68
14 14.0 | 15.97
15 15.0 | 17.29
16 16.0 | 18.64
17 17.0 | 20.01
18 18.0 | 21.41

Annual Growth Rate (%)

5 6 7 8 10
1.0 1.0 1.0 1.0 1.0
2.05 2.06 2.07 2.08 2.10
3.15 3.18 3.21 3.25 3.31
4.31 4.37 4.44 4.51 4.64
5.53 5.64 5.75 5.87 6.11
6.80 6.98 7.15 7.34 7.72
8.14 8.39 8.65 8.92 9.49
9.55 9.90 10.26 | 10.64 | 11.44
11.03 | 11.49 | 11.98 | 12.49 | 13.58
12.58 | 13.18 | 13.82 | 14.49 | 15.94
14.21 | 14.97 | 15.78 | 16.65 | 18.53
15.92 | 16.87 | 17.89 | 18.98 | 21.38
17.71 | 18.88 | 20.14 | 21.50 | 24.52
19.16 | 21.01 | 22.55 | 24.21 | 27.97
22.58 | 23.28 | 25.13 | 27.15 | 31.77
23.66 | 25.67 | 27.89 | 30.32 | 35.95
25.84 2.21 30.48 | 33.75 | 40.55
28.13 | 30.91 | 34.00 | 37.45 | 45.60
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Gkl LEY) el 5 iy il s sadll

19 19.0 | 22.84
25 25.0 | 32.03
30 30.0 | 40.57
35 35.0 | 49.99
o i) 53 1 A

30.54 | 33.76 | 37.38 | 41.45 | 51.16
47.73 | 51.86 | 63.25 | 73.11 | 98.35
66.44 | 79.05 | 94.46 | 113.28 | 164.49
90.32 | 111.43 | 138.24 | 172.32 | 271.02

20 é}mﬁlMllamﬂllthll Jl_ﬂ;]‘_b_iﬁfﬂ).lalh#.ah?im

%6 29.78 5 skt Gy Aad ol () by Jptad I Jhilly il o3 e SieVUW 964 gl

£1s Guni) sl e puma) iy gt laal B Sl G 3f igad A 1l Smys

T Jpand e Aibiaal S L

( Load Equivalency factor)imis Jlesl 1 <€ ol o 5d digal s (= ) A, Jg2s

Gross Axle Load Load Equivalency Gross Axle Load | Load Equivalency
factor factor

KN Ib Single Tandem KN Ib Single | Tandem
Axle Axle Axle Axle
4.45 1,000 | 0.00002 182.5 | 41,000 | 23.27 2.29
8.9 2,000 | 0.00018 187.0 | 42,000 | 25.64 2.51
13.35 3,000 | 0.00072 191.3 | 43,000 | 28.22 2.75
17.8 4,000 | 0.00209 | 0.0003 | 195.7 | 44,000 | 31.00 3.00
22.25 5,000 | 0.00500 200.0 | 45,000 | 34.00 3.27
26.7 6,000 | 0.01043 0.001 204.5 | 46,000 | 37.24 3.55
31.15 7,000 | 0.01960 209.0 | 47,000 | 40.74 3.85
35.6 8,000 | 0.03430 0.003 213.5 | 48,000 | 44.50 4.17
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40.0 9,000 0.0562 218.0 | 49,000 | 48.54 4.51
44.5 10,000 | 0.0877 | 0.00688 | 222.4 | 50,000 | 52.88 4.86
48.9 11,000 | 0.1311 | 0.01008 | 226.8 | 51,000 5.23
53.4 12,000 0.189 0.0144 | 231.3 | 52,000 5.63
57.8 13,000 0.264 0.0199 235.7 | 53,000 6.04
62.3 14,000 0.360 0.0270 240.2 | 54,000 6.47
66.7 15,000 0.478 0.0360 244.6 | 55,000 6.93
71.2 16,000 0.623 0.0472 249.0 | 56,000 7.41
75.6 17,000 0.796 0.0608 253.5 | 57,000 7.92
80.0 18,000 1.00 0.0773 258.0 | 58,000 8.45
84.5 19,000 1.24 0.0971 262.5 | 59,000 9.01
89.0 20,000 1.51 0.1206 267.0 | 60,000 9.59
93.4 21,000 1.83 0.148 271.3 | 61,000 10.20
97.8 22,000 2.18 0.180 275.8 | 62,000 10.84
102.3 | 23,000 2.58 0.217 280.2 | 63,000 11.52
106.8 | 24,000 3.03 0.260 284.5 | 64,000 12.22
111.2 | 25,000 3.53 0.308 289.0 | 65,000 12.96
115.6 | 26,000 4.09 0.364 293.5 | 66,000 13.73
120.0 | 27,000 4.71 0.426 298.0 | 67,000 14.54
124.5 | 28,000 5.39 0.495 302.5 | 68,000 15.38
129.0 | 29,000 6.14 0.572 307.0 | 69,000 16.26
133.5 | 30,000 6.97 0.658 311.5 | 70,000 17.19
138.0 | 31,000 7.88 0.753 316.0 | 71,000 18.15
142.3 | 32,000 8.88 0.857 320.0 | 72,000 19.16
146.8 | 33,000 9.98 0.971 325.0 | 73,000 20.22
151.2 | 34,000 11.18 1.095 329.0 | 74,000 21.32
155.7 | 35,000 12.5 1.23 333.5 | 75,000 22.47
160.0 | 36,000 13.93 1.38 338.0 | 76,000 23.66
164.5 | 37,000 15.50 1.53 342.5 | 77,000 24.91
169.0 | 38,000 12.20 1.70 347.0 | 78,000 26.22
173.5 | 39,000 19.06 1.89 351.5 | 79,000 27.58
178.0 | 40,000 21.08 2.08 365.0 | 80,000 28.99
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o Sle <l (Load equivalency factor):dfall Jeadl Jobaa e Jpasdl 2 Gl Joiad
(tow axle single = adlsll Jeall, 10 Kn/axle s sw (Passenger car) Ao adl gl Lasll
s (three axle single unit trucks) e a8 Jeadl; 100Kn/axle s sw unit trucks)

DA sl e Jaeaall W (interpolation ) s olasiuly s 110 Kn/axle

Load equivalency factor for Passenger car (/) =0.0003135
Load equivalency factor for tow axle single unit trucks (fz) = 0.1980889

Load equivalency factor for three axle single unit trucks(f) = 0.29491

S o a3y e pain gy ) JD

8.9 » 0.00018
10 > f:(10)
13.35 > 0.00072
10=89 _ IE 10 000018
13.35=849 - 00007 2=0,00018

f:(10) = 0.0003135

ESAL Aad cavn ( _ )b Jgn legle Jgemall 5 A0 S el ciy alae] e alaieL,
-: Total ESAL e Juaail afll saad 2 ey o2 o Sl glgl e g
ESAL (passenger) = 0.5*29.78*2080*365*0.9*2*0.0003135
= 6379

ESAL (tow axle single unit trucks)=0.5*29.78*2080*365*0.07*2*0.1980889
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=313501
ESAL (three axle single unit trucks)=0.5*29.78*2080*365*0.03*3*0.29491
=300042

ESAL (total) = 619922

¢ il Gl Sl ol
(Mr) A sl Jalaw
Ao Ay el S pladll Slidda e sk (5l A el Wil e g ) abes i,
Gy fall SOl il e Ak S Asulial) &y el cjladl o) el Ga sk o deleall Taa A
(CBR) WListdls Jaad 4u S iad =il o oli Cllalaall adgd 4 il Zad Jped (S
Jaad caat] AR e g Sales s Aladtul (S Lpeasd dgall e el el Al

talh sl disall o Led ALY L, paiS

Loy phllS Jaat dad laial JEa (@2 ) A geandl ) AGdal A5kl Jales (= ) Al Jgas

(Mr) e ga ) S0dlase JllS d5kd

Mr 58 Jalas
';u-ﬂ_j; / Jb_, (aZ);_]-ILd'h'1
(CBR)
- - 20
- - 25
- - 30
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21000 0.105 40
25000 0.120 55
27000 0.130 70
30000 0.140 100

:(Estimated overall standard deviation) alall s laall il a1

b JUa 3 sl Aa ol 8 DAYy g el 38 s cladig B il e iy A

So el g 38 s (5 bamall il 2 NE( ) A ds

So I-T'E)'I'“JI' e

C- (Flexible pavement) s (3 sl

S (Rigid Pavement) "5

e Gaphll Y A3, 0.5 bl il e dad e i oBle] Jaaall e ol
(SN) At B

ol iy ot o 550 g Gapadil) Dy i g all Jilnd e il i BB 0 5 ke g
Olabae pladiul Gy yh e () el ciea il ikl A8 Cilidall Slaw I Al eal Sy sl Siliall

D A0 At At 5, gl a2

SN =al D1 + a2 m2 D2+a3 m3D3
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A2 e pid e b paaB i jllaal) iy el e A Bl B ke g N Jgaad
J}AuLgnl'l\"_mJﬂli.“ljlé'ﬂ EREES ;’S:'-_..:'J.Llﬂ.:n ;AJJJIJ?:I!IJS@&HE.’ML;J*:[}AB n._i-_lu_].-.a:
J}hhf}.ay}hhﬂ%;ﬂﬁ&ﬁ)&ﬁﬁﬁ&ﬂ:h&ﬂj@\%' II_‘|.| 'M||;‘;|__u24

e

]

sbal iy sl Sagn i i 1 (| ) A dps

T o S 1§
Wi e L
daa amls

Jﬁ g F ,__-..._.i
Az g e
b 152 i peati Y sl

p A Jgandl B e g LS il gl s Laisiad S (M2)das L

(Mi) Gl mh Ge obiall iy paizagn Jalaa 1 (| ) Al Jdson

percent of time pavement structure is exposed to moisture levels approaching
saturation
quality of less than 1 5-25 greater than 25
drainage percent 1-5 percent | percent percent
1.30-
excellent 1.40-1.35 1.35-1.30 1.20 1.2
1.15-
good 1.35-1.25 1.25-1.15 1.00 1
fair 1.25-1.15 1.15-1.05 1.00- 0.8
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0.80
0.80-

poor 1.15-1.05 1.05-0.80 0.60 0.6
0.75-

very poor 1.05-0.95 0.95-0.75 0.40 0.4

Moisture ) 4ush ) (5 guasg 2al g f gand A 5kl <hau e slall i jealli g g dall (3 gl duaill

. 0.8 s midad sl 30% s sk (level

. ( Reliability) J Jleaial a3 R el Ll Ge sy Seseaill 5 gl JUA slall

&)ﬂﬁhﬂ_@ﬂmmhﬂlhﬂﬁmﬁgﬁﬁ,ﬂjh:( ) A Jsas
Recommended Level of Reliability
Functional Classification
Urban Rural
Interstate and Other Freeways 85 -99.9 80 - 99.9
Principal Arterials 80 - 99 75 - 95
Collectors 80 - 95 75 - 95
Local 50 - 80 50 - 80

5 s (

=) s Jsadl e oly A gl g e 3 L, Collector je 5 ke asaaill &k

.80

s ) J sl e adal 2 A el dda H)l asanall 4 6 sall a8 (ZR) s el Gl i) a8 L

Adyigall Jofal g oga 3L ZR st (0 )ad das
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Reliability standard normal

(R%) deviation (ZR)

50 0

60 -0.253

70 -0.524

75 -0.674

80 -0.841

85 -1.037

90 -1.282

91 -1.34

92 -1.405

93 -1.476

94 -1.555

95 -1.645

96 -1.751

97 -1.881

98 -2.054

99 -2.327
99.9 -3.09
99.99 -3.75

AN A (ZR) dad i 80% 40 sk 3l

. -0.841 s s

: a2 (base course) 4k al (asphalt) 4k Jleles a0l JIEYI
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05

i e
T o0&

-

s

EH 0—.‘_

]

€5 I

BT as

'-"z ﬂ-h_

E5

= -

S8

e o1

=

E -

& ol 1 1 1 1 I | | 1 1 J

1 00,000 200,000 00,000 A00,000 500,000
Elastic Modulus, £, (Ib/in.? ), of Asphalt Concrete (at 68%F)

(1) Fsdand) i) Tide e inia () o) S

5 shadt g jed 68 g Lwgduda 2 20 50 s 42 2ic Elastic modules ded  us

0.44 5 g (A1) et 4asd U (_ ) aby (8D ey i 500000(10/inM2)

'I_’_..dlk'l__ir‘}m_a'ﬂ] Ay i (CBR) Zad 4 jae wua i g3 (Base) dida Jabes Ul JE2

.80 4 4bes CBR et 2ie 5l adgall & oy Ll

i) o
L&
a0 -
ol ef—
;d
o Bl S ———— T A ——— - - T ——— S an)—
o 7T Ar
¥ o3 = =
= - . m o
E uaw R L B 10— ] -
= e {a | E = T ]
s I =
2 ouos— L o r3 }
= 10— 0 3 o
el ————— ———f- ————— - SO — ——— ———t - — — — — — e
1.0
0.0 |—
Lazi—
A A A it N

a2 (Base) 4ida Jalaa( _ ) A8, JSS
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0.132 ssbud 3l KA 'x @2 4 i (base course ) 4aua 80 sl CBR et dldels

. (sub grade) 4ada; (Base) 4asal LISyl a8 N slagy 0 JSAN aodda

T T
.::'3.-' ko o |
35 g [zian Servizoabdsty Laai. AI'E1 ]
& = t /
¥ % /'
) = E % :
I :
iz e
§ i3 i
£ =k Bzl
L 1E Qubl
T |||j::f :"-LI']
& TRl 3= i
E s s gif
= ik = a5 o
[ 3 i =]
k! e Pk ég_‘
: ik is itl
: [ e HE
T Eel ge-l
'3 i wd iy i
{ i o
v
M
all
30 )

m;:sm_-.-.:-a s de: SN
A pall A ) il SN LAY 80 e i 1 () o IR
:(Base) 4aua (SN) dad 1 Y
80=R v
.5=S0 v
619922 =ESAL Vv
Jdsall pakiads s Mr dlad g (L) s dssd 5 % 80=CBR v

Interpolation Jes &b e ealad Sds3sa e e (CBR=80) 2= Mr

v

CBR at(70) 27000

v

CBR at(80)
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v

CBR at(100) 30000

B0=70 _ 2= 2T 0]
100-70  30000-27000

Ak e Jal €20 (28000 Psi) s s (Base) ikl dadldll (Mr) e oia Jalls

(SN1) A alad

] _ T
'J# .-E_ U I:l::lin "«.H'\L'!IJM:I:,' Las, 2FA1 | }.'
=5 o | ¥
" ol : rd
a5 :“ - = -
k ¥ T o i
i aC
i o r J/
- " T | ;

T = E [~

: g e

= £ I A

: e a7

21, 1] f } if .ilr
n VA
A
I."_j-:l'ri‘{;:l

B L WL T
7 A8 3 |3 : i
:.-.;T.fru-vg l.m-m‘n
SN1 SES) (_ ) A8 dsd

. 1.9 (55 SNT 2t 5 Gildl (8N e eluy
:(sub grade) 4s:a (SN) Al :
80=R v
0.5=S0 v
619922 =ESAL v

© () i Jaesdl e Mried da %439 =CBR Vv

CBR at(40) > 21000
CBR at(43.9) > X
CBR at(55) > 25000
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43.9=40 _ X=2 100

B5=40 25000=210010

A& b s SN 2N (22040 Psi) sk sub grade Sduda Asslll (Mr) Aed i il

(SN2) it sl

1
i ; L

Estimmed Toffal |&bin FSAL Apmhic sfione
i L]

BT mmies Boc died i
weilenk Mool YT

i
WY |

1.7 K

:_-:uj.'";.J

L A

D83 "R = = E| I

Dz tbuctnirad Surbes 20
SN2 ALY &l slay Sisia ()

2.34 55kt SN2 dad 558 il S e ol

D1 = SN1/a1

1.90

=m = 431in

D1=4in = 4*254 = 10.16
D1=10cm

SN1=a1*D1

SN1=0.44*4 =1.76in

SN, = SN;+ a2 m D2

SN2-5N1
azm

D2-=

234-176

—0.132*0.8 =5.49in
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D2=6in
D2=6*2.54=15.24

Select D2=20 cm

& ol LYY Dl lSlewr( )

10 Asphalt

20 Base course
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G bl Aulady) cilidal g ad g jdad) cilas
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Sl paaiiall gl (3 el mha coguiia ) Jpeaall o2y is SliaS Ll iy ol 2 Y
s o WS A Apiaal) ol A0S iad (e RS Chaghna) o Jgeand 5 i
Jalsl A 0 Al il JaetY paen s Sy culliie Sundaie J8 n as 0 el i Gls

B g el

bt la A5 i5al Jalgad -

by Gl Jssall gl (a1 o geanal 6 dl g 0 Bkl el dalall
CulS S asanal (s ginsall g pnsll (a1 el 8 G S L Bjlal apeal

C e Sl 5 e Sadlill Sl
aiol dalee B4 28D i el adaddl ) Cus s Gkl Al i N1 el

, Gukl el el
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Station

0+000.45
0+020.22
0+040.00
0+060.00
0+080.00
0+100.00
0+120.00
0+140.00
0+160.00
0+180.00
0+200.00
0+220.00
0+240.00
0+260.00
0+280.00
0+300.00
0+320.00
0+340.00
0+360.00
0+380.00
0+400.00
0+420.00
0+440.00

. uhall

Josall dlaall p Y g iad) e Joda -

Brohll el aa gl gall Sl o( ) Al Jgas

cut fill Cumulative volumes
Sq.M Cu.M Sq.M Cu.M Cu.M Cu.M
Areas Volume Areas Volume cut fill
0.96 0.00 0.40 0.00 0.00 0.00
7.65 87.18 0.01 3.70 87.18 3.70
7.96 156.41 2.15 20.83 243.59 24.53
6.79 147.52 2.45 45.93 391.11 70.46
1.87 86.19 1.28 37.62 477.30 108.09
8.53 103.29 10.56 119.88 580.59 227.97
12.43  209.17 16.04 266.99 789.76 494.96
10.16  225.92 18.45 344.84 1,015.68 839.80
6.59 167.44 19.69 381.34 1,183.12 1,221.14
4.24 108.27 18.88 385.65 1,291.39 1,606.80
2.38 66.19 13.78 326.60 1,357.58 1,933.39
0.00 23.78 23.22 370.07 1,381.36 2,303.47
0.00 0.00 20.58 449.02 1,381.36 2,752.49
0.00 0.00 16.82 376.36 1,381.36 3,128.84
0.00 0.00 10.61 274.30 1,381.36 3,403.15
0.00 0.00 13.16 237.68 1,381.36 3,640.82
2.55 25.61 13.99 263.21 1,406.96 3,904.03
4.11 67.17 24.24 365.09 1,474.13 4,269.13
5.92 101.19 0.57 240.80 1,575.32 4,509.93
2.07 79.92 1.10 16.61 1,655.24 4,526.54
2.07 41.36 0.64 17.30 1,696.60 4,543.84
2.38 44.34 0.41 10.60 1,740.94 4,554.44
0.00 23.70 8.37 87.99 1,764.64 4,642.43
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0+460.00
0+480.00
0+500.00
0+520.00
0+540.00
0+560.00
0+580.00
0+600.00
0+620.00
0+640.00
0+660.00
0+680.00
0+700.00
0+720.00
0+740.00
0+760.00
0+780.00
0+800.00
0+820.00
0+826.69

2.40
15.70
14.32
17.03
13.44

8.27

4.49

1.52

1.30

1.61

4.69

5.57

8.23
13.90

4.50
10.84

1.23

0.34

3.29

4.43

23.80
180.63
299.38
312.46
304.71
217.14
127.66

60.14

28.23

29.11

63.07
102.80
138.42
221.75
183.62
153.41
121.00

16.05

36.30

25.85

0.91 92.82
0.00 9.04
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.27 2.75
0.41 6.80
0.42 8.28
0.56 9.81
0.21 7.59
0.00 2.04
0.80 7.96
0.00 7.96
0.73 7.33
0.51 12.39
11.33 118.08
9.49 205.26
3.28 127.73
2.38 18.97

1,788.45
1,969.07
2,268.45
2,580.91
2,885.62
3,102.76
3,230.42
3,290.56
3,318.80
3,347.90
3,410.97
3,513.77
3,652.20
3,873.95
4,057.57
4,210.98
4,331.98
4,348.03
4,384.33
4,410.17

4,735.24
4,744.28
4,744.28
4,744.28
4,744.28
4,744.28
4,747.03
4,753.83
4,762.11
4,771.92
4,779.51
4,781.55
4,789.52
4,797.48
4,804.81
4,817.20
4,935.28
5,140.54
5,268.27
5,287.25

(A syl Jala

( A all ALY Jalas

*
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£ 5 piall 21 a3

Ay

Vaa il gllaall aliadl e il G gy plall Sl 3y ekl AGIST A8 jas Asesl e
30 B Aseatly BV AL L b sdainl Lt cal gl RS A gadd) Agall sy iy gl

. Aanlidl 3 gy Ay i gy 2305 b Lineld iy g 5
Dbkl AR Gl -
JS-J&JEHIMQE}LIP’E’JJAI#@LJJ;&HJ)ﬂhbﬂjj#1aﬁjumjmi

el o jlead e alaiely dlldy @y plall LAY ealinlly ol gall paen s eyl Sl e AL

ol daaly B Le2adi 5 e ag e
D E gseall A0S ARISY adls -
s adjlly dald) AdlS s - -

anfa i 5292.204 (5 5hs CulS Cun g g phall il RS e G Jeail) o Lilias

Dok S sl S sl

Jiall el i) e * iad paa = a4
6.5* 5292.204 = 34399.326 $

po Sl el jan * aal aaa = pa )l A
5*5815.975 =29079.875 $
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& 5 pdall 4,0 Al

; ALLANY) it .

) Jeadll i Laen 5 30 R M1y o jlnal) laline o die¥Us 4.5 $ = ¢ 558l dsglladl

LS ilaalll o8
asall il e * bl Al = i) 4l
15 * 5796 = 86940 $
= gosall el e * (Rhea Y1+ slasall dalin) = Gl Aigda i
4.5 * 8280 =37260 $
Cchea gl s g dda M1 dNG ARG - -
posall Al eu* e W Aalas = Ciea ) B A
20 *2484 = 49680 $
el il pe* (Gl Jgl ¥ 2 ) = Gl jea Ll
23.4* (828 * 2)=38750.4 $
D ekl Adlal Al ddial 0

o il il Ailgem A5 Shaie) 5 i pany i) didde e o5 Aliiaa)) dilall diles

Dok LS (S Al AESH A8 o Jalld $ 17 Alalad) ol aa il
il g pall el Ala e * i) dale = Alall A0S0 d4)

$ 98532 = 17 * 5796
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£ 5 piall 21 a3

£ oaphall A deaaiuall M pall Gl (0 )pd ) Jas

— e | b @) | (9) o diss
il Cum 5292.204 6.5 34399.326
w0 Cum 5815.975 5 29079.875
) ik Sqm 8280 4.5 37260
iy i Sqm 5796 15 86940
il aa L.m 1656 23.4 38750.4
Adea ) a0 Sqm 2484 20 49680
Sg. m 5796 17 98532
Ay Aty 374641.601
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Adjust Report



Number of Control Stations
Mumber of Unknown Stations
Number of Distance obserwvations
Number of Angle observations
NMumber of Azimuth observations

Godd b

38 2 280 80 80 280 2 D80 380 80 0 D8 380 80 w0 I8 280 60 IR0 R0 80 J80 60 0 80 280 0 R M0 80 80 0 e 80 80 80 80 D80 D0 8 80 28 6

Initial approximations for unknown stations

Station X Y
1 159,415.288 1e4,320.299
2 159,441.857 104,442 .426
3 159,475.263 184,523 .512
4 159,498.368 184,696.011
5 159,573.2082 184,856.382
[ 159,561. 381 104 ,888.838

Control Stations

T P o A Bl B Pl Pl i B Pl I P sl Pl T

Station X Y
1000 159,336.211 194,137.442
2806 159,393.253 1e4,195.489
380 159,586.292 184,919,380
4208 159,623.746 184,985 _.622

T D T 0 R D DB TR0 N0 0 D80 080 0 0 D8 D0 80 JSC D90 080

Distance Observations

Station Station

Occupied Sighted Distance S
2000 1 126.741 @.004
1 2 124.984 @.8e4
2 3 8/.698 0.004
3 4 174 .048 @.084
4 5 176.899 6.004
> 6 34.617 0.004
6 3000 39.616 @.ee4




EERERER AN NN RN
Angle Observations
EEREER SR R R R
Station Station Station
Backsighted Occupied  Foresighted Angle 5
1000 2000 1 145°39'47.60" 18,91
2004 1 2 182°15'41.80" 9.20"
1 2 3 198°07'00.67"  10.5"
2 3 4 165°14"18.080" 9.99"
3 4 5 197°23'49.60" 1.70°
4 5 b 135°00'25.67"  19.41"
5 6 3000 239°06'22.33"  24.%"
b 3008 4000 251°1'1.33" B.W
TR
Adjusted stations
R0 N
Standard error ellipse computed
Station X Y 5x Sy Su vt
1 159,415.274  184,320.271  @.0508  0.9428  0.9511  0.8424 182.59
2 159,441,827 104,442,371  0.0868  0.8564  ©9.0881  @.8543 102.67
3 159,475,215  184,523.431  0.8943  0.0619  0.0968  0.8589 104.17
4 159,498.301  104,695.982  0.6784  0.0606  ©.0803  ©.8580 106.49
5 159,573.115  104,85%0.169  @.8554  0.8525  @.0568  @.@511 119.92
6 150,561,299  104,888.680  ©.0395  0.0402  0.0438  0.8365 41.54
Adjusted Angle Observations
EREERE RN Rk
Station Station Station
Backsighted Occupied Foresighted Angle ) 5" Std.Res. Red.#
1608 2009 1 145°38°31.10" -16.499"  83.219 .13 9.467
2600 1 2 182°15'38.13" -2.867" 84.768  -0.661 9.222
1 2 3 190°97°@4.18" 3,514 99,555 8.772 18.186
2 3 4  165°14'13.89" -4.118" 97.429 -1.36  0.113
3 4 5 197°23'58.98"  9.377"  79.883 6.175 0.839
4 5 6 135°00'05.66" -20.918" 179,158 -2,200  9.220
5 b 3000  239°97°27.34" 65.8@7" 282.789 4,142 8.39
b 3000 251°01'13.23"  -8.895" 190.267 5
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Adjustment Statistics

kkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkhkkhkkkkkhkkkk

Iterations = 2

Redundancies =3

Reference Variance = 109.162

Reference So = +10.4

.Data snooping used
Possible blunder in observations with Std.Res. > 34.374

IConvergence
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