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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
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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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والرأسي
للطریق

العمل المیداني

النشاط

12345678910111213141516الأسبوع

الجدول الزمني للمشروع)  ٢-١(رقم جدول
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الفصل الثاني

٢

المضلعات
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اني

Traverse

١-٢:

م

)Closed ()Open (

)Connecting ()Loop ( .

) (

.

)(

)GPS(

Intersectionما

Resection.

٢-٢)Types of Traverses:(

 :

١-٢-٢)Open Traverses:(

١) (

):١-٢(كما في ل

)٣(المرجع رقم ١
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٢-٢-٢)Closed Traverses:(

)Closed

loop traverses ()٢-٢(

٢

)٢-٢(

)Closed traverses or link traverses (

)٣- ٢(

٣

)٣-٢(Closed traverses or link traverses

)٣(المرجع رقم ٢
)٣(المرجع رقم ٣

)١-٢(

المضلعاتثانيالفصل ال
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٢-٢-٢)Closed Traverses:(

)Closed

loop traverses ()٢-٢(

٢

)٢-٢(

)Closed traverses or link traverses (

)٣- ٢(

٣

)٣-٢(Closed traverses or link traverses

)٣(المرجع رقم ٢
)٣(المرجع رقم ٣

)١-٢(

المضلعاتثانيالفصل ال
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٢-٢-٢)Closed Traverses:(

)Closed

loop traverses ()٢-٢(

٢

)٢-٢(

)Closed traverses or link traverses (

)٣- ٢(

٣

)٣-٢(Closed traverses or link traverses

)٣(المرجع رقم ٢
)٣(المرجع رقم ٣

)١-٢(
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(Trimble GPS))(

)Total station .(

٣- ٢)Accuracy Standards for Traverse:(

)١-٢(

.

)١-٢(:

First

Order

Second OrderThird Order

Class IClass IIClass IClass II

5 -610 - 1215 - 2020 -2530 - 40

0.2"10"10"10"10"

)(1612842

1/600 0001/300 0001/20 0001/60 0001/30 000

1.0"/sat

Or 2"√N

1.5"/sat

Or 3"√N

2.0"/sat

Or 6"√N

3.0"/sat

Or10"√N

8"/sat

Or 30"√N

0.04m√K

Or

0.08m√K

Or

0.2m√k

Or

0.4√K

Or

0.88√k

Or
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1:100 0001:50 0001:20 0001: 10 0001: 5000٤

)٢-٢(.

)٢-٢(:

Allowable error

Less important area

Example : rural area )(

Important  area

(example : urban area)

L = .0007l +.03m∆

90"√=∆

L= .0005l +.03 m

Δ

= 60"√Δ

Measured distance

Measured angles

∑ .20 .0009 =€= .0006∑ .20Closer error

= angle closure error in secondΔWhere  L= measured length,n=number of

measured angles,٥

:٦عملية ٤-٢

عملية١-٤-٢

)٤(المرجع رقم ٤
)٤(المرجع رقم ٥
)٤(المرجع رقم ٦
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،،شاملة عنها 

.

٢-٤-٢

.

: يلي

١..

٢..

٣..

٤..

٥..

 ، ،

 ،،،.

٣-٤-٢

:يلي
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:

.



.لاستعمالها

.

.

٣٠,١٢٠

.



٣٠

.



.بها

.ل
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)٤- ٢ (

٤-٤-٢

قليلا،

في 

.

)٣٠-٢٠ (

)٥) ٤-٣
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)٦٠-٥٠ (

١*٥*١٥*٣*٣.

.

)٥- ٢ (.

.

:

عمل٥-٤-٢

)ثلاثة(

،

المضلعاتثانيالفصل ال
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)٦٠-٥٠ (

١*٥*١٥*٣*٣.

.

)٥- ٢ (.

.

:

عمل٥-٤-٢

)ثلاثة(

،

المضلعاتثانيالفصل ال
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)٦٠-٥٠ (

١*٥*١٥*٣*٣.

.

)٥- ٢ (.

.

:

عمل٥-٤-٢

)ثلاثة(

،
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،

.

)control point (

)GPS (

)Intersection (

)Resection.(

٦-٤-٢)Traverse Measurement (

)Link Traverse(

)Total Station (

.

١-٦-٤-٢:

)٣-٢(

.عالية

)٣- ٢(:

Slope

Distance

Zenith AngleHorizontal

Distance

Horizontal Angle
ToSTFromNo

"'°"'°
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( m )( m )

128.122303481126.7395730145

120001000

1

128.130313481126.74756301452

128.122293481126.73930301453

128.124303481126.74147.630145Average

1.59Instrument height (m)

Slope

Distance

( m )

Zenith AngleHorizontal

Distance

( m )

Horizontal Angle

ToSTFromNo
"'°"'°

125.314584785124.9770316182

212000

1

125.323444785124.98642151822

125.727414785124.99018151823

125.45447.674785124.9844115182Average

1.56Instrument height (m)

Slope

Distance

( m )

Zenith AngleHorizontal

Distance

( m )

Horizontal Angle

ToSTFromNo
"'°"'°
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87.91646578587.6980007190

321

1

87.91542578587.69737061902

87.91944578587.70125071903

87.91643.33578587.6980.6707190Average

1.565Instrument height (m)

Slope

Distance

( m )

Zenith AngleHorizontal

Distance

( m )

Horizontal Angle

ToSTFromNo
"'°"'°

174.041263590174.0323314165

432

1

174.057293590174.04837141652

174.051183590174.04244131653

174.04924.333590174.0401814165Average

1.53Instrument height (m)

Slope

Distance

( m )

Zenith AngleHorizontal

Distance

( m )

Horizontal Angle

ToSTFromNo
"'°"'°

177.024504587176.8895223197

543

1

177.037474587176.90200241972

177.040134687176.90637231973

177.03356.674587176.89949.623197Average

1.49Instrument height (m)

SlopeZenith AngleHorizontalHorizontal AngleToSTFromNo
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Distance

( m )
"'°

Distance

( m )
"'°

34.62352109134.6164900135

654

1

34.62538109134.61850591342

34.62435109134.61738001353

34.62441.67109134.61725.6700135Average

1.50Instrument height (m)

Slope

Distance

( m )

Zenith AngleHorizontal

Distance

( m )

Horizontal Angle

ToSTFromNo
"'°"'°

39.76655129539.6014606239

300065

1

39.78440129539.61903062392

39.79302129539.62918062393

39.78132.33129539.61622.3306239Average

1.54Instrument height (m)

Slope

Distance

Zenith AngleHorizontal

Distance

Horizontal Angle
ToSTFromNo

"'°"'°
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( m )( m )

41.71516057339.9111801251

400030006

1

41.70223057339.89910012512

41.71632057339.91336012513

41.71123.67057339.90721.3301251Average

1.51Instrument height (m)

،

hand level)(.

٥-٢:

:

Example:

 , tan ∆∆
AZ , tan 159393.253 159336.212104195.489 104137.442 44 29 57.06

:

1.2.................)(tan0200,1000 1 C
N
E
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Δ Easting = Horizontal Distance × sin (Azimuth) | Δ Northing = Horizontal Distance ×cos (Azimuth)

Easting = Easting B + Δ easting

Northing =Northing B + Δ northing

Example for Station 1:

Δ Easting =126.741 ×sin(10 00 44.66) = 22.035

Δ Northing = 126.741 ×cos(10 00 44.66) =124.810

Easting = 159393.253+ 22.035= 159415.288 m

Northing = 104195.489+ 124.810=104320.299 m

 )٤–٢(

)٤-٢(:

St number Correct coordinate

X

Correct coordinate

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

 )(GPS

)٥-٢ (:
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)٥-٢(GPS

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

٦-٢)errors in angle and distance(

مختلفة،

.

١-٦-٢

معا،

.

.
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٢-٦-٢

)٥-٢ (.

٧

)٦-٢ (

٣-٦-٢

 .)٦-٢ (

)٧-٢ (.

)٥(المرجع رقم ٧
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٨

)٧-٢(.

٩

)٨-٢ (.

Sokkia Set 530R Total

Station :

angular error" =5

errordistance =ppm23 mm ++

)٥(مرجع رقم ٨
)٥(مرجع رقم ٩
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٤-٦-٢Error in Angle:

2.2...................)()()( 2222 bppmDatiD  

 :

D :

i :

t :

ba, :

٥-٦-٢Instrument Centering Error:

 :

The Quality of Instrument

The Quality of Tripod

The Skill of the Observer

.

٦-٦-٢Target Centering):(

٢

ba, :

ba, =ppm2+3mm
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 :

1 ,2000126.741

3.2.........................)()()( 2222 bppmDatiD  

mD 004.0)000002.0741.126()003.0()002.0()002.0( 2222 

:مسافةفي كل ) ٦-٢(

)٦-٢(:

)(mDDistance (  m )Line

0.004126.7412000 – 1

0.004124.9841 – 2

0.00487.6982 – 3

0.004174.0403 – 4

0.004176.8994 – 5

0.00434.6175 – 6

0.00439.6166 – 3000

٧-٦-٢:

 :
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Pointing Errors

Reading Errors

 :

4.2...........................
2
n
DIN

pr


 

 :

pr :.

DIN :.

n  :

5.2...........77.5
3
52



pr

(Less Important Area)

)٧- ٢(.

Allowable error

Less important area

Example : rural area )(

Important  area

(example : urban area)

L = .0007l +.03m∆

90"√=∆

L= .0005l +.03 m

Δ

= 60"√Δ

Measured distance

Measured angles
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∑ .20 .0009 =€= .0006∑ .20Closer error

= angle closure error in secondΔWhere  L= measured length,n=number of

measured angles,١٠

٧-٢:

:منها

- Least Square Method. (By Adjust program)

-Bowditch Rule.

)Adjust(.

١-٧-٢Least Square Method

6.2................)( 1 LAAAX TT 

 :

X :Unknown matrix

L :Observation matrix

V :Variance matrix

)٣(مرجع رقم ١٠
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(حسـابها  

:(

The Jacobean Matrix A:

11

يمثل

)(يمثل

F: - Distance between stations

)٥(مرجع رقم ١١

12*15

222222222222

212121212121

6

2

6

2

2

2

2

2

1

2

1

2

6

1

6

1

2

1

2

1

1

1

1

1

)
5

()
5

()
2

()
2

()
2

()
1

(

)
5

()
5

()
2

()
2

()
2

()
1

(





































































































































dy
F

dx
F

dy
F

dx
F

dy
F

dx
F

dy
F

dx
F

dy
F

dx
F

dy
F

dx
F

dy
F

dx
F

dy
F

dx
F

dy
F

dx
F

dy
F

dx
F

dy
F

dx
F

dy
F

dx
F

A
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Distance observation reduction ٢-٧-٢

7.2..................)()(),,,( 22
ijijjjii yyxxyxyxF 

Linearization:

Taking the derivatives of last equation:

IJ
yy

y
F

IJ
xx

x
F

IJ
yy

y
F

IJ
xx

x
F

ij

j

ij

j

ji

i

ji

i

























Angle observation reduction ٣- ٧-٢

8.2................tantan 11 D
yy
xx

yy
xx

AzAz

ib

ib

if

if

IBIF

















Taking the derivatives of the last equation:

22

22

IF
xx

IB
xx

y
F

IF
yyi

IB
yyi

x
F

ifib

i

fb

i
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1126

6

2

2

1

1













































dy
dx

dy
dx
dy
dx

X











The Observation Matrix L:

115
66

33

22

11

0

0

0

0

`










































FF

FF
FF
FF

L
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The Weight Matrix W:

15*15

2
6

2
3

2
2

2
1

)(

)(

)(

)(







































F

F
F

F

W

















The Unknowns Matrix X:

)٥(مرجع رقم ١٢
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The Variance Matrix V:

11515

14

3

2

1







































V
V

V
V
V

V









Y0(عمليةفي ,X0(

9.3.........................0

0

dyYY
dxXX




٨-٢:

هيفيفينسبة

60*√(n))٢-٢.(

00فينسبة 02 49.71=

)Angular error(.
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(Adjust)، :-

:مسافةفي كل )٨-٢(

)٨-٢(:

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

في كل ) ٩-٢(

)٩-٢(:

"SH. angleToStationFrom

83.219145°30'31.10"120001000

84.768182°15'38.13"212000
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99.555190°07'04.18"321

97.429165°14'13.89"432

79.083197°23'58.98"543

179.158135°00'05.66"654

202.789239°07'27.34"300065

190.267251°01'13.23"400030006

 ـ علـى ( Adjust )امجن

-:في

)١٠-٢(:

Std Dev EstStd Dev NthNorthing ( m)Easting ( m )Station

0.05080.0428104320.271159415.2741

0.08680.0564104442.371159441.8272

0.09490.0619104523.431159475.2153

0.07840.0606104695.902159498.3014

0.05540.0525104856.169159573.1155

0.03950.0402104888.680159561.2996
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: (Adjust )

Number of Control Stations = 4

Number of Unknown Stations = 6

Number of Distance observations = 7

Number of Angle observations = 8

Iterations = 2 Redundancies = 3

Reference Variance = 109.162

Reference So = ±10.4

Possible blunder in observations with Std.Res. > 34.374



المشاكل والعوائق في الطریقثالثالالفصل 

الفصل الثالث

٣

المشاكل والعوائق في الطریق
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الثالفصل الث

العوائق في الطریقوالمشاكل 

١-٣:

لى 

 ،

،

ناحيـة  ، 

.

٢-٣:

.

.

.

.

.

.
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٣-٣:

١-٣-٣:

 ،

،.

:

)١٩/١١/٢٠١٤() ١- ٣(

٢-٣-٣:

 ،

parking) ( ،.
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٤-٣:

١-٤-٣:

 ،

 ،

 ،

.

( T _ intersection)ا كم

.ى فعالية ممكنة 

٢-٤-٣:

.
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)١٩/١١/٢٠١٤() ٢- ٣(

٥-٣:

١-٥-٣:

)١٠٠ (

 ،:
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:

)١٩/١١/٢٠١٤() ٣- ٣(

٢-٥-٣:

:

 قبل

.



.

.

:

 ( :

٩٠

) (١٩٠

٣ %
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١٠١٥٥

.

 (:

.

:ة٦-٣

١-٦-٣:

 ،

،ا 

 ،

.

)١٩/١١/٢٠١٤() ٤- ٣(
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)١٩/١١/٢٠١٤() ٥- ٣(

٢-٦-٣:

 ،

 .

٧-٣:

١-٧-٣:

 ، ،
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ف، 

.

)١٩/١١/٢٠١٤() ٦- ٣(

٢-٧-٣:

.

٨-٣:

١-٨-٣:

 ،
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مشـاكل  

.

)١٩/١١/٢٠١٤() ٧- ٣(

٢-٨-٣:

 ،

بالإضافة

.



التصمیم الھندسي للطریقالفصل الرابع

الرابعالفصل 

٤

التصمیم الھندسي للطریق



التصمیم الھندسي للطریقلرابعالفصل ا
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١- ٤:

، ،

 ،

ب) (

.

:

١ .)Vertical Alignment:(

.

٢ .)Horizontal Alignment :(

.

٣ .:

.
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 ،.

٢- ٤:

:

( Traffic volume ).

)Character of Traffic. (

Design speed). (

.

)lane width. (

(right of way width ).

normal cross slopes ).(

.

.

)Medians.(

.

.

١-٢-٤( Traffic volume ):

.

٢- ٢-٤)Character of Traffic:(-

.
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٣- ٢-٤Design speed):( -

 .

.

)١() : ١-٤(

5030( LOCAL)

6050(COLLECTOR)

10080–

9070-

12090( Expressway )

٤- ٢-٤:-

 ،

 ،

.

٦المرجع رقم )١(
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) ١-٤(لشكل 

٥- ٢-٤)lane width:(-

٣.٥٣.٦،

٣.٥.

٦- ٢-٤)Sidewalks:(-

١.٥،

 .

٧- ٢-٤: -

٢. %

٨- ٢-٤:-
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)0.5 (

)0.3 (

)0.25% (

  .

٩- ٢-٤    :

  .

)1.25-1.8 (

 .

.

٢(٣-٤(

١.:

 ،:

):(

 :....

:

 ، ،.

٦المرجع رقم )٢(
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٢.:

 ،

،

، مستقبلا

  .

٣.:-

 .

٤.:-

.

٤-٤.

.

١- ٤-٤:-

:-

١-١- ٤-٤(Circular Curves):-
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:

١ -.Simple Circular Curves

٢ -Compound Circular Curves .

٣ -.Broken-Back Circular Curves

٤ -.Reversed Circular Curves

) ٢-٤(لشكل 

١.Simple Circular Curves

: -

 ،:-

)٣-٤ (
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:

١ -.Simple Circular Curves

٢ -Compound Circular Curves .

٣ -.Broken-Back Circular Curves

٤ -.Reversed Circular Curves

) ٢-٤(لشكل 

١.Simple Circular Curves

: -

 ،:-

)٣-٤ (
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)PI.(

)∆ (Deflection Angle:

.

)T (The tow Tangent:

PI ،

.

)PC (Point of Curvature.

 ى)PT (Point of Tangency.

)LC.(

)R (Radius.

)L.(.Length of curve

)E(External Distance,)PI (

.

)M (Middle Ordinate ،

.

)(O.

(C1) ،

2025.

(C) ،

 ،

25،٢٠,10.
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)C2( ،

 ،.

)d1( ،

.

)d( ،

.

)d2( ،

.

:

١ -)T(

٢ - )E(

)4 -2..............................................(E =
R(sec(Δ/2)-

٣ -)M(

M = R(1-cos(Δ/2)) ……... …..………...………(3 -4)

٤ -)LC (

)41....(..................................................
2

tan 


 RT

)44.(..................................................
2

sin2 


 RLC
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٥ -)L(

:

Horizontal Alignment Curve Report.

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

)45........(..................................................
180





RL 
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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

٥-٤:-

 .) (

 .
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٥-٤:-

 .) (

 .
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Radius: 300.000
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٥-٤:-

 .) (

 .
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)٤-٤ (

:-

p :.

w :

m :

v :

R :.

g :

:-

)4-6 ....................................(
R
mv

gR
wvP

22



: -

)4-7 .......( 
gr
vmg

r
mvP

22

1 )/(tan 

: -

r :

P1 :

α  :
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g
C 1


: -

)4-8.............................................(
2
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.

.

v
RPC

R
vCP





١-٥-٤):(-

 ،

.

٩% ٧-% ٤ %.

:-

)4-9.............................( 
R
vfe




127

75.0 2

:-R  :.

V : /0.75

) .(

e  : ) .(

:f0.16f

f maxe , fقيمة
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)4-10...............( max)max(127 feRV 

)٢-٤:(

)٣) ٢-٤

٠,٠٦٧( ١٥: ١

(.

)٤) ٣-٤

٦المرجع رقم ٣
٦المرجع رقم ٤

ساعة/

48468096112128

)f(0.160.150.140.130.120.11

) /(

)/

(

0.080.09

0.080.09

0.080.10
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)٥) ٤-٤

٦-٤:-)Vertical Alignment:(-

:-

١.

سافة كافية.٢

٦المرجع رقم ٥

0.100.10

0.060.080.100.12ساعة/ 

400.1755504545

500.1690857570

600.15135125115105

700.14195175160150

800.14250230210195

900.13335305275255

1000.12440395360330

1100.11560500455415

1200.09755655595540

1300.09885785700635

1400.081100965860770
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١- ٦-٤:-

) (

 )( ) .(

)٥-٤ (

٢- ٦-٤:-

سي) ٦-٤(
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:

=p & q

BVC =

)Elevation of the PI(

)Stationing of PI(

=EVC

) = (e

) = (H

=X

- :-

(ASHTTO 2004)

٦في المنحنیات الرأسیةKقیمة الثابت )  ٥-٤(الجدول

SPEED
AASHTO

K crest K sag

20 1 3

30 2 6

40 4 9

50 7 13

60 11 18

70 17 23

80 26 30

٦المرجع رقم ٦
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90 39 38

100 52 45

K =  Length/ | p – q | …………………………….(11-4)

K :

P :

q :

-(Crest)(K)50 Kph هي

 =7

-(Sag)(K)50 Kph  هي

 =13

٣-٦- ٤:-

:

١ -)Design Speed.(

٢ -)Type Of Topography.(

٣ -.

)٧:) ٦-٤

جبلية

Mountainous

تلالي

HillyFlatDesign Speed

٦المرجع رقم ٧
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%%%Kph

9٨650

8٧565

75480

64390

643100

543110

-43120

-43130

٤- ٦-٤

:

-)of passengercomfort:(

٢/ ٠.٦ ،

 :)Sight Distance:(-

 .

:-

١-)Stopping Sight Distance:(-

) .(
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  .

202530405060708090100110120)ساعة/(

)(
202530456080110140170205245285

)٧-٤ (

)٧-٤(

: -

412.........................................
254

².278.0 
f

VtVSD

V :)/ساعة.(

f :.

t :)2.5ثانية.(

)١٢-٤ (

)٢.(

304050607080100-20)ساعة/(

)f(0.40.380.370.360.360.350.35
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)٨) ٨-٤

٢-)Passing Sight Distance:(-

 .

٦المرجع رقم ٨



العد المروريالفصل الخامس

الخامسالفصل 

٥

العد المروري 
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١- ٥:

١- ١-٥:

على

.

)ADT (

)DHV  (

.

.

.

.

 )٦٠-٥٠%(.
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٢- ١-٥:

.

٣- ١-٥:

١.Annual Average Daily Traffic (AADT):

 )" /

.("

.

 = ÷365.

٢.Average Daily Traffic (ADT):

".( ) سنة(

 /. ("

٣.:

.

٤.:

:
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.

.

.سنة )20-١٥( 

.

:

.............................................................................. (5-1)ⁿe) +1 (Vn =VD

:

VD :.

Vn :.

e :.

n :.

)V ()S (

)D (.

V=D* S........................................... (5-2)
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٥.:

 .

)١- ٥ (

 )AASHTO.(

:

 :

.

 :.

 :.

)١-٥ ( )AASHTO.(

)ساعة/( 

2000 )(

3000 )(

4000 )(
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٤-١-٥:

:

.

.

.

.

.

.

.

.

)٢-٥ (

)AASHTO ()١-٥ (.
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 )٢-٥ ()AASHTO.(

.) ١-٥( شكل 

)(

 )m(5.812.116.7

)m(2.12.62.6

 )m(1.34.14.1

m)(
3.47.66.1

)m(
0.91.20.9

)m(
1.51.80.6
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٥-١-٥:

 )(

 :

١..

٢.)Average Daily Traffic (

.

٣.Annual Average Daily Traffic).(

٤.)Design Hourly Volume.(

١-٥- ١-٥ :

:

.

.

.

.

٢-٥- ١-٥:

.

.

.
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٣-٥-١-٥) (:

١.  :

فهي

،

.

 .

٢.:

 .

٣.:

.
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٢-٥

 )٣-٥ (

.) ٢-٥( شكل 
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)() ٢-٥( شكل 

)() ٣-٥( شكل 
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)() ٤-٥( شكل 

peak hour factor

Peak Hour Factor (PHF)

يمثللأنهساعةعلىتحليل

ثابتةقيمةساعة.سعةعلى

.فصلفصل

3)-..................... (5raffic Volume at 15 min )T= total volume / ( 4 × maxFPH

PHF LT
9:45-10:00 6 6
10:00-10:15 5 5
10:15-10:30 5 1 6
10:30-10:45 4 1 5

total V 22

PHF 0.916667

 )٤-٥()(
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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

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

.) ٥-٥( شكل 

 )٥-٥()(

 )٦-٥()(
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) ٦-٥( شكل

 )٧-٥ (
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)() ٧-٥( شكل 

)() ٨-٥( شكل 
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)() ٩-٥( شكل 

peak hour factor

PHF LT

12:15-12:30
1 1

12:30-12:45
3 3

12:45-1:00
1 1

1:00-1:15
1 1

total V
6

PHF 0.5

 )٨-٥()(
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PHF TH

10:45-11:00
4 4

11:00-11:15
2 2

12:15-12:30
2 2

12:30-12:45
5 5

total V
13

PHF 0.65

PHF RH

12:45-1:00
7 7

1:00-1:15
3 1 4

1:15-1:30
1 1

1:30-1:45
3 3

total V
15

PHF 0.535714

PHF avg 0.561905

 )٩-٥()(

 )١٠-٥()(
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.) ١٠-٥( شكل 

:

)*٣*٢.٥*١. (

 ،

:

:

=1867.

=150.

=63.

 =1867+150+63 =2080.

 =1867/2080×100 =90.%
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    =150/2080×100 =7.%

  =63/2080×100 =3.%

)١١- ٥ :(

3-axle 2-axle 2-axle(Passenger)
(%) (%) (%)

3 63 7 150 90 1867
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السادسالفصل 

٦

الفحوصات المخبریة والتصمیم الإنشائي للطریق
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١-٦:

 ،

.

٢-٦:

:

١.(Rigid Pavement) :

(15 – 30)

(20 – 50)

300.

٢.)(Flexible Pavement:

.

)١-٦ (:

طبقات الرصفة المرنة )١-٦(شكل 
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١-٦:

 ،

.

٢-٦:

:

١.(Rigid Pavement) :

(15 – 30)

(20 – 50)

300.

٢.)(Flexible Pavement:

.

)١-٦ (:
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الفحوصات المخبریة والتصمیم الإنشائي للطریق السادسالفصل 

84

١-٦:

 ،

.

٢-٦:

:

١.(Rigid Pavement) :

(15 – 30)

(20 – 50)

300.

٢.)(Flexible Pavement:

.

)١-٦ (:

طبقات الرصفة المرنة )١-٦(شكل 
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٣-٦:

 ،

  .

١-٣-٦)Standard Proctor Test:(

 ،،

.

:

(sub grade):

١..

٢.)5.5(1ft) (.

٣.)spatula.(

٤.4"(#4).

٥..

٦..
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:

:

١..

٢..

٣.٥٤.

٤.

25

.مع بعضها

٥.

)spatula (.

٦..

٧..

ج.٨

٢٤.

٩.٣ %

)٤٨(.

:

:
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 = ÷.

 =–.

 =–.

 = ÷) =.(

 = ÷)1 + ة.(



)Maximum Density ()Optimum moisture content.(

 =٣سم٩٤٤

:

)١) ١-٦

54321Test  no
15%12%9%6%3%Assumed water content

3384.53384.53384.53384.53384.5weight of the mold
5178.55289.95197.55076.94924.5weight of the mold +moist soil
17941905.418131692.41540weight of the moist soil
1.92.0181.9211.7931.631Moist unit weight
21C6A6E112Moisture can no

30.632.13231.730.9weight of moist can
209226.9209.9229.7191.6weight of can + moist soil

176.8196.3185.5209.1179.2weight of can + dry soil
22.02%18.64%15.90%11.61%8.36%Moisture content
1.5571.7011.6571.6061.505Dry unit weight

٧مرجع رقم ١
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)٢_٦(

: -

)maximum density = (١,٧٠٧/³.

)= (Optimum moisture content١٨,١%.

٢- ٣-٦(California Bearing Ratio) CBR:

:

)٢-٦ : (

(%)
)Sub grade(8

1.45

1.5

1.55

1.6

1.65

1.7

1.75

0.00% 5.00% 10.00% 15.00% 20.00% 25.00%

dr
y 

de
ns

ity
 (g

/c
m

^3
)

water content wc%
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)(Sub –base course40
)(Base course80

(stsndard load value)

:

)٣_٦:(standard load value٢

)()(
13702.5
20555.00
26307.5
318010
360012.7

:

١.20)3/4. ("

٢.152 mm178 mm مع

61.5 mm.

٣.1935 mm²250 mm

.

٤.

.

٥.4.54 kg)10.(

٦.25.

٧..

٧مرجع رقم ٢
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:

١.5)3/4 ("

.

٢..

٣..

٤.)10(٥

56.

ي.٥

.

ة ن.٦

.

٧.4.5

.

٨.

.

٩.) () (2.5

5.

:

7720 =.

 +=12540.

 =2124٣.
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(div)

 ،(kg))

2.54 (

)٣): ٤_٦

Penetration
(div)

Penetration
(mm)

Dial reading
(load) div

Load
(kg)

Stress
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 7 436 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

٧مرجع رقم ٣
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1200 12 614 1559.56 80.597

2.55CBR:

CBR = 100%

)٣_٦ :(56

:

CBR = 100%
CBR ( at 2.5mm penetration) = . 100% = 41.9%

CBR ( at 5.0mm penetration) = . 100% = 43.9%

0
50

100
150
200
250
300
350
400
450
500
550
600
650
700
750
800
850
900
950

1000
1050
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1250
1300
1350
1400
1450
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1550
1600
1650

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

lo
ad

 (k
g)

penetration (mm)
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(sub grade)43.9%.

٤_٦:

AASHTO:

(American Association of State Highway and Transportation Officials)

١_٤_٦)ESAL(Equivalent Accumulated 18000 Single Axle Load.:ESAL f G AADT 365 N
ESAL=Equivalent Accumulated 18000 Single Axle Load.

Design lane factor.=f
Growth factor.=GAADT First year annual average daily traffic.N = number of axles on each vehicle.

= load equivalency factor.

fd:

)٥_٦ ( )( fd٤

٧مرجع رقم ٤
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250%
445%
640%

fd)2 lanes(،

 ،50%.

Gf )  growth factor  (:

)٦-٦(:)( Growth factor٥

Annual Growth Rate (%)Design
period
years 10876542

No.
growth

1.01.01.01.01.01.01.01.01
2.102.082.072.062.052.042.022.02
3.313.253.213.183.153.123.063.03
4.644.514.444.374.314.254.124.04
6.115.875.755.645.535.425.205.05
7.727.347.156.986.806.636.316.06
9.498.928.658.398.147.907.437.07
11.4410.6410.269.909.559.218.588.08
13.5812.4911.9811.4911.0310.589.759.09
15.9414.4913.8213.1812.5812.0110.9510.010
18.5316.6515.7814.9714.2113.4912.1711.011
21.3818.9817.8916.8715.9215.0313.4112.012
24.5221.5020.1418.8817.7116.6314.6813.013
27.9724.2122.5521.0119.1618.2915.9714.014
31.7727.1525.1323.2822.5820.0217.2915.015
35.9530.3227.8925.6723.6621.8218.6416.016
40.5533.7530.482.2125.8423.7020.0117.017
45.6037.4534.0030.9128.1325.6521.4118.018

٧مرجع رقم ٥
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51.1641.4537.3833.7630.5427.6722.8419.019
57.2845.7641.0036.7933.0629.7824.3020.020
98.3573.1163.2551.8647.7341.6532.0325.025
164.49113.2894.4679.0566.4456.0840.5730.030
271.02172.32138.24111.4390.3273.6549.9935.035

، سنة 20

4 % ،)٦_٦ (Gf29.78  %

.

س

 :

)٧-٦ ( :( Load Equivalency factor)٦

Load Equivalency

factor

Gross Axle LoadLoad Equivalency

factor

Gross Axle Load

Tandem

Axle

Single

Axle

IbKNTandem

Axle

Single

Axle

IbKN

2.2923.2741,000182.50.000021,0004.45
2.5125.6442,000187.00.000182,0008.9
2.7528.2243,000191.30.000723,00013.35
3.0031.0044,000195.70.00030.002094,00017.8
3.2734.0045,000200.00.005005,00022.25
3.5537.2446,000204.50.0010.010436,00026.7
3.8540.7447,000209.00.019607,00031.15
4.1744.5048,000213.50.0030.034308,00035.6

٧مرجع رقم ٦
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4.5148.5449,000218.00.05629,00040.0
4.8652.8850,000222.40.006880.087710,00044.5
5.2351,000226.80.010080.131111,00048.9
5.6352,000231.30.01440.18912,00053.4
6.0453,000235.70.01990.26413,00057.8
6.4754,000240.20.02700.36014,00062.3
6.9355,000244.60.03600.47815,00066.7
7.4156,000249.00.04720.62316,00071.2
7.9257,000253.50.06080.79617,00075.6
8.4558,000258.00.07731.0018,00080.0
9.0159,000262.50.09711.2419,00084.5
9.5960,000267.00.12061.5120,00089.0
10.2061,000271.30.1481.8321,00093.4
10.8462,000275.80.1802.1822,00097.8
11.5263,000280.20.2172.5823,000102.3
12.2264,000284.50.2603.0324,000106.8
12.9665,000289.00.3083.5325,000111.2
13.7366,000293.50.3644.0926,000115.6
14.5467,000298.00.4264.7127,000120.0
15.3868,000302.50.4955.3928,000124.5
16.2669,000307.00.5726.1429,000129.0
17.1970,000311.50.6586.9730,000133.5
18.1571,000316.00.7537.8831,000138.0
19.1672,000320.00.8578.8832,000142.3
20.2273,000325.00.9719.9833,000146.8
21.3274,000329.01.09511.1834,000151.2
22.4775,000333.51.2312.535,000155.7
23.6676,000338.01.3813.9336,000160.0
24.9177,000342.51.5315.5037,000164.5
26.2278,000347.01.7012.2038,000169.0
27.5879,000351.51.8919.0639,000173.5
28.9980,000365.02.0821.0840,000178.0
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)Load equivalency factor (

)Passenger car (10 Kn/axle ،(tow axle single

unit trucks)100Kn/axle ،)three axle single unit trucks (

110 Kn/axle( interpolation ):

Load equivalency factor for Passenger car ( =0.0003135

Load equivalency factor for tow axle single unit trucks ( = 0.1980889

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

:

8.9 0.00018

10 10
13.35 0.00072

.. . = .. .10 = 0.0003135

)٣_٥(،ESAL لكل

 ،Total ESAL كما يلي: -

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

٢_٤_٦:

١_٢_٤_٦)Mr:(

 ،

 ،

)CBR(،

:

)٨-٦(: )a2 (

)Mr(٧

نسبة تحمل 

(CBR)
(a2)

Mr

 /٢

20--

25--

30--

٧مرجع رقم ٧
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400.10521000

550.12025000

700.13027000

1000.14030000

٢_٢_٤_٦)Estimated overall standard deviation:(

.

)٩_٦:(So
٨

So

)Flexible pavement(٠.٥-٠.٤
٠.٤-٠.٣)Rigid Pavement(صلبة 

0.5.

٣_٢_٤_٦)SN:(

عن طریق استخدام معاملات ،

:، a2 ،a1تالطبقا

SN = a1 D1 + a2 m2 D2+a3 m3D3

٧مرجع رقم ٨



الفحوصات المخبریة والتصمیم الإنشائي للطریق السادسالفصل 

100

ة

24

:

)٩) : ١٠_٦

)(m2:

)١١_٦ : ()mi(١٠

percent of time pavement structure is exposed to moisture levels approaching
saturation

quality of
drainage

less than 1
percent 1-5 percent

5-25
percent

greater than 25
percent

excellent 1.40-1.35 1.35-1.30
1.30-
1.20 1.2

good 1.35-1.25 1.25-1.15
1.15-
1.00 1

fair 1.25-1.15 1.15-1.05 1.00- 0.8

٧مرجع رقم ٩
٧مرجع رقم ١٠
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0.80

poor 1.15-1.05 1.05-0.80
0.80-
0.60 0.6

very poor 1.05-0.95 0.95-0.75
0.75-
0.40 0.4

)Moisture

level (30% ،mi0.8ت.

٤_٢_٤_٦:

 ،R)Reliability(.

)١١): ١٢_٦

Functional Classification
Recommended Level of Reliability

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

Collector)١٢-٦(

80.

:في قیم الموثوقیة لتصمیم الرصفة المرنة یتم أخذھا من الجدول التالي ZR)(أما قیم الانحراف المعیاري

)١٣_٦: (ZR١٢

٧مرجع رقم ١١
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Reliability
(R%)

standard normal
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

80%،)ZR (

-0.841.

)asphalt (a1 ،)base course (a2:

٧مرجع رقم ١٢
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)٤_٦ ()a1(١٣

Elastic modules2068

500000(Ib/in^2))٤_٦ ()a1 (0.44.

)(Base)CBR (له ،

CBR80.

)٥_٦()Base (a2١٤

٧مرجع رقم ١٣
٧مرجع رقم ١٤
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CBR80(base course )،a20.132

)Base ()(sub grade:

)٦_٦  : (SN.١٥

):SN ()Base(قيمة : 

R =80

S0=.5٠

ESAL =619922

CBR=80 %)قيمة ) ٨_٦Mr ،

كما يلي  Mr)80CBR= (Interpolationقيمة

:

CBR at(70) 27000

CBR at(80) x

٧مرجع رقم ١٥
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CBR at(100) 30000

=

)Mr ()Base ((28000 Psi ) ،

)SN1:(

SN1١٦الرقم الإنشائي إیجادمنحنى )٧_٦(

SN11.9.

):SN ()sub grade(قيمة : ثانيا 

R =80

S0=0.5

ESAL =619922

CBR=43.9%Mr)٨_٦ (:

CBR at(40) 21000

CBR at(43.9)                                   x

CBR at(55) 25000

٧مرجع رقم ١٦
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. =

)Mr (sub grade(22040 Psi ) ،

)SN2:(

SN2١٧منحنى إیجاد الرقم الإنشائي ): ٨_٦(شكل رقم 

SN22.34

D1 = SN1/a1.. = 4.31 in=D1

D1 = 4 in = 4*2.54 = 10.16

D1=10 cm

SN1= a1*D1

SN1= 0.44*4 = 1.76 in

SN2 = SN1+ a2 m D2

D2=

=5.49in
. .. .

٧مرجع رقم ١٧
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D2= 6 in

D2=6*2.54=15.24

Select D2=20 cm

سماكات الطبقات الانشائیة للمشروع):١٤_٦(جدول رقم 

)(

Asphalt10

Base course20
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الفصل السابع

٧

كمیات الحفر والردم والطبقات الإنشائیة للطریق
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السابعالفصل 

كمیات الحفر والردم والطبقات الإنشائیة للطریق

١-٧:

لما لها تحقيقها

،) (

،

،بالإضافةمساحاته 

.

٢:١-٧

١.:

ف، ي

.

شكل :.٢

.

٨مرجع رقم ١
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٣.:

.

٣-٧:

)١_٧ :(

Station
cut fill Cumulative volumes

Sq.M Cu.M Sq.M Cu.M Cu.M Cu.M

Areas Volume Areas Volume cut fill

0+000.45 0.96 0.00 0.40 0.00 0.00 0.00
0+020.22 7.65 87.18 0.01 3.70 87.18 3.70
0+040.00 7.96 156.41 2.15 20.83 243.59 24.53
0+060.00 6.79 147.52 2.45 45.93 391.11 70.46
0+080.00 1.87 86.19 1.28 37.62 477.30 108.09
0+100.00 8.53 103.29 10.56 119.88 580.59 227.97
0+120.00 12.43 209.17 16.04 266.99 789.76 494.96
0+140.00 10.16 225.92 18.45 344.84 1,015.68 839.80
0+160.00 6.59 167.44 19.69 381.34 1,183.12 1,221.14
0+180.00 4.24 108.27 18.88 385.65 1,291.39 1,606.80
0+200.00 2.38 66.19 13.78 326.60 1,357.58 1,933.39
0+220.00 0.00 23.78 23.22 370.07 1,381.36 2,303.47
0+240.00 0.00 0.00 20.58 449.02 1,381.36 2,752.49
0+260.00 0.00 0.00 16.82 376.36 1,381.36 3,128.84
0+280.00 0.00 0.00 10.61 274.30 1,381.36 3,403.15
0+300.00 0.00 0.00 13.16 237.68 1,381.36 3,640.82
0+320.00 2.55 25.61 13.99 263.21 1,406.96 3,904.03
0+340.00 4.11 67.17 24.24 365.09 1,474.13 4,269.13
0+360.00 5.92 101.19 0.57 240.80 1,575.32 4,509.93
0+380.00 2.07 79.92 1.10 16.61 1,655.24 4,526.54
0+400.00 2.07 41.36 0.64 17.30 1,696.60 4,543.84
0+420.00 2.38 44.34 0.41 10.60 1,740.94 4,554.44
0+440.00 0.00 23.70 8.37 87.99 1,764.64 4,642.43
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0+460.00 2.40 23.80 0.91 92.82 1,788.45 4,735.24
0+480.00 15.70 180.63 0.00 9.04 1,969.07 4,744.28
0+500.00 14.32 299.38 0.00 0.00 2,268.45 4,744.28
0+520.00 17.03 312.46 0.00 0.00 2,580.91 4,744.28
0+540.00 13.44 304.71 0.00 0.00 2,885.62 4,744.28
0+560.00 8.27 217.14 0.00 0.00 3,102.76 4,744.28
0+580.00 4.49 127.66 0.27 2.75 3,230.42 4,747.03
0+600.00 1.52 60.14 0.41 6.80 3,290.56 4,753.83
0+620.00 1.30 28.23 0.42 8.28 3,318.80 4,762.11
0+640.00 1.61 29.11 0.56 9.81 3,347.90 4,771.92
0+660.00 4.69 63.07 0.21 7.59 3,410.97 4,779.51
0+680.00 5.57 102.80 0.00 2.04 3,513.77 4,781.55
0+700.00 8.23 138.42 0.80 7.96 3,652.20 4,789.52
0+720.00 13.90 221.75 0.00 7.96 3,873.95 4,797.48
0+740.00 4.50 183.62 0.73 7.33 4,057.57 4,804.81
0+760.00 10.84 153.41 0.51 12.39 4,210.98 4,817.20
0+780.00 1.23 121.00 11.33 118.08 4,331.98 4,935.28
0+800.00 0.34 16.05 9.49 205.26 4,348.03 5,140.54
0+820.00 3.29 36.30 3.28 127.73 4,384.33 5,268.27
0+826.69 4.43 25.85 2.38 18.97 4,410.17 5,287.25

٤- ٧

 ١.٢( ١.٢* ٤٤١٠.١٧=الحجم(

=٥٢٩٢.٢٠٤

=١.١( ١.١* ٥٢٨٧.٢٥(

 =٥٨١٥.٩٧٥
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٥-٧:

٨٢٨ا

١٠ ،

كمية ٣.٥

:

 =٥٧٩٦٢=٨٢٨*٣.٥*٢

 =٥٧٩.٦٣= ٠.١* ٥٧٩٦

٢٠١٠

٨٢٨ :

 + =٨٢٨٠٢= ٨٢٨) *١.٥+٣.٥*(٢

  =١٦٥٦٣=  ٠.٢٠* ٨٢٨٠

:

 =١.٥*٨٢٨*٢

=٢٤٨٤٢

:

 = *
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 =١٦٥٦= ٨٢٨* ٢



للمشروعالكلیةالتكلفة ثامنالفصل ال

الفصل الثامن

٨

للمشروعالكلیةالتكلفة 
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الثامنالفصل 

للمشروعالكلیةالتكلفة 

١-٨:

.

٢-٨:

.

٣-٨:

١-٣-٨::

5292.204
5815.975
:

 = *

34399.326 $ =5292.204*6.5

 = *

$29079.875  =5815.975*5
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:تكلفة:٢-٣-٨

 =١٥$

 =4.5 $

:يلي 

 = *

86940 $=5796*15

) = + * (=

4.5 * 8280 =37260 $

٣-٣-٨::

 = *

$49680 =20 *2484

) =* 2(*

$38750.4) =2*828( *23.4

٤_٣_٨ ::

17 $:

 =*

5796 *17  =98532$
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)١_٨ :(

($)($)
34399.3266.55292.204Cu m
29079.87555815.975Cu m

372604.58280Sq m
86940155796Sq m

38750.423.41656L.m
49680202484Sq m
98532175796Sq. mمستقبليةصيانة

374641.601
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التاسعالفصل 

للمشروعالكلیةالتكلفة 

١-٩:

GPS
.

.



.



.

.

,.

٢-٩:



.



.

.



.تأهيل
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الفصل التاسع

٩

النتائج والتوصیات
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