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Abstract
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Mays hany al-shareif

Supervisor:

Eng. Khaleill karama

Abstract:

The project is a study and design of road Beer-Saba`a (in the al-harayeq versus al-
zayton district ), we are selected this project because of its importance in that region
because it contains many problems and the lacks not matched the engineering of proper
planning of its side walking, lighting and pedestrian, infrastructure and other design
elements missing.

This is where the project application of the concepts of engineering and technical
specifications to be followed when doing the study and design of any road.

The way to be followed in this project will depend on two main and two field work
and office work, beginning with the field work that will be through the work of a
Traverse is linked to coordinates national Palestinian and corrected fully and then served
as an outline of the street, and took the levels and stations along the the road in order to
draw sections of longitudinal and lateral is and what it requires from other things like the
design of intersections, sanitation and other services, as well as to address some things for
the design construction of ways, either office work be as follow, the work of design and
calculations needed to complete this project by relying on a set of programs cadastral
such as Auto disk land ArcGIS, Civil3D.
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التصمیم الانشائي للطریقالفحوصات المخبریھ الفصل السادس
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٢.:

20على

(Rigid Pavement): : ثانيا

(15 – 30)

)(subgrade)base course(

(20 – 50)300

.

٢- ٢-٦(Structural Components Of Flexible Pavement)

)٦.٦(شكل

)6.1 (:

١.(sub grade) :شقه ل

.

٢.(sub base): .

مماثله

.

Asphalt Concrete

Base Coarse

Sub Base

Sub Grade
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٣.(base course)

.

٤.(surface course) :

(Prime coal).

AASHTO.

٣- ٢-٦AASHTO:

:-

(Traffic Volume)

ي 
18 kips

.
)Pavement Materials(

في.
.فيتتحمل)١
مع)٢

)Permanent

Deformation (.

)Environment(على
:

١(.
فينسبة)٢

٩٠علىتبقىعلى
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التصمیم الانشائي للطریقالفحوصات المخبریھ الفصل السادس

٨٢

)drainage :(drainage

)(roadbed soil

)reliability:(

EASLR

  .

٤- ٢-٦:

:

: -

 .

)base course)( .(

(sub base).

(sub grade)       .

AASHTO:

١.ESAL(Equivalent Accumulated 18,000 Ib Single Axle Load)

 :

G 365 ……………………… .6.1
Equivalent Accumulated 18,000 Ib Single Axle Load:ESAL:

fd: design lane factor.

Gf: growth factor.

AADT: first year annual average daily traffic.

Ni : number of axles on each vehicle.
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٨٣

fE : load equivalency factor

fd)7.6: (

 )٧.٦  (Percentage Of Total Truck Traffic in Design Lane

PERCENTAGE TRUCK IN DESIGN

LANE(%)

NUMBER OF TRAFFIC LANES

(  TWO DIRECTIONS)

502

45 (35-48)4

40 (25-48)6 or more

،

٣(٦ (fd)7.6(

fd)٤٨.(%fd٢fd

)٥٠.(%

Gf )  growth factor  ()8.6: (

)٨.٦ ((1) ( Growth factor)

ANNUAL GROWTH RATE (%)DESIGN

PERIOD

YEARS
10876542No.

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
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٨٤

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

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

20

4%=29.78%)Gf.  (

AADT)9.6()

= (١٢١٦٨.

) (AADT)10.6ا 

= (٤٠٦٥

)9.6(في 
:كما يلي 

Passenger cars ( 10 kN / axle) = 86%
2-axle single-unit busses ( 100 kN / axle) = 4%

3-axle single-unit trucks (110 kN / axle) = 10%
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٨٥

)10.6 (

:

Passenger cars ( 10 kN / axle) = 83%

2-axle single-unit busses ( 100 kN / axle) = 3%

3-axle single-unit trucks (110 kN / axle) = 14%

)٩.٦(

(%)

(%)(%)(%)

٥٠٢٨٧٦٢١١١٢٢

٣٥٧٨٤٥٣١٢١٦٤

٣١٢٨٥٤٢١١١٤٤

٣٠٦٨٣٤٩١٣١٦٤

٣٠٠٨٥٣٥١٠١٦٥

٤٣٣٨٦٥٣١١١٨٣

١٩٥٩٦٥٢٦٣

٣٤٤٨٦٤٣١٠١٤٤
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٨٦

)١٠.٦ (

(%)

(%)(%)(%)

٩٠٨٩١٠١٠١١

١٢٠٨٠٢٥١٧٥٣

١١٥٨٠٢٤١٧٤٣

١١٤٧٩٢٧١٨٤٣

١٠٧٨٠٢٢١٦٥٤

١١٤٧٧٣٠٢٠٤٣

٤٠٩٦١٢١٢

١٠٠٨٣٢٠١٤٣٣

: كما يلي)11.6(
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٨٧

load equivalency factor for a cars (fE(car)) = 0.0003135  (single axle)

load equivalency factor for a busses (fE(bus)) = 0.198089  (tandem axle)

load equivalency factor for a trucks (fE(truck)) = 0.29419  (tandem axle)

 )١١.٦ (( Load Equivalency factor)

LOAD

EQUIVALENCY

FACTOR

GROSS AXLE

LOAD

LOAD

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

3.0031.0044,000195.70.002094,00017.8

3.2734.0045,000200.00.005005,00022.25

3.5537.2446,000204.50.010436,00026.7

3.8540.7447,000209.00.019607,00031.15

4.1744.5048,000213.50.034308,00035.6

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
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٨٨

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

(ESAL)(6-1)

(Total ESAL) كما يلي:

4.766 10

)365 Eifd fNAADTGfESAL 

34232.9234=0.0003135×2×365×.86×12168×29.78×0.48=carESAL

93735389.53=0.29419×2×365×0.10×12168×29.78×0.48=truckESAL

31006070.33=0.198089×2×365×0.04×12168×29.78×0.48=bussESAL
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٨٩

(ESAL)(6-1)

(Total ESAL) كما يلي:

١٢.٦(: .٢(:

)١٢.٦(

CBR(Kentuky)Mr

Asphalt……….Plant Mix.400000

Base Coarse82Crushed Stone39636
Sub Grade17……….24249

:

where :

SN: Structural Number.

a1,a2,a3: layer coefficients representative of surface, base course, and sub base

respectively.

91815814.35=0.29419×2×365×0.14×4056×29.78×0.5=truckESAL

6261997.482=0.198089×2×365×0.03×4056×29.78×0.5=bussESAL

610×2.089=totalESAL

711471.7887=0.0003135×2×365×.83×4056×29.78×0.50=carESAL
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٩٠

D1,D2,D3 : actual thickness, of surface, base course, and sub base  respectively.

:drainage coefficients for layer i.

SN كما يلي:

42.=مه. )7.6(ل(Mr=400000)لمقابلة لهقيمتع.١

)٧.٦(Chart for Estimating Structural Layer Coefficient of Dense Graded

\Asphalt Concrete Based on Resilient Modulus

التصمیم الانشائي للطریقالفحوصات المخبریھ الفصل السادس

٩٠

D1,D2,D3 : actual thickness, of surface, base course, and sub base  respectively.

:drainage coefficients for layer i.

SN كما يلي:

42.=مه. )7.6(ل(Mr=400000)لمقابلة لهقيمتع.١

)٧.٦(Chart for Estimating Structural Layer Coefficient of Dense Graded

\Asphalt Concrete Based on Resilient Modulus

التصمیم الانشائي للطریقالفحوصات المخبریھ الفصل السادس

٩٠

D1,D2,D3 : actual thickness, of surface, base course, and sub base  respectively.

:drainage coefficients for layer i.

SN كما يلي:

42.=مه. )7.6(ل(Mr=400000)لمقابلة لهقيمتع.١

)٧.٦(Chart for Estimating Structural Layer Coefficient of Dense Graded

\Asphalt Concrete Based on Resilient Modulus
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٩١

) CBRBase course)7.8قيمة.٢

)8.6 (=.136

Variation in)٨.٦(شكل Granular Base Layer Coefficient a2

٣.m

١٤.٦()١٣.٦(% ٣٠ (mi

).80(

)١٣.٦(

التصمیم الانشائي للطریقالفحوصات المخبریھ الفصل السادس

٩١

) CBRBase course)7.8قيمة.٢

)8.6 (=.136

Variation in)٨.٦(شكل Granular Base Layer Coefficient a2

٣.m

١٤.٦()١٣.٦(% ٣٠ (mi

).80(

)١٣.٦(

التصمیم الانشائي للطریقالفحوصات المخبریھ الفصل السادس

٩١

) CBRBase course)7.8قيمة.٢

)8.6 (=.136

Variation in)٨.٦(شكل Granular Base Layer Coefficient a2

٣.m

١٤.٦()١٣.٦(% ٣٠ (mi

).80(

)١٣.٦(
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٩٢

miقيمه)١٤.٦(

٤.R)Reliability ()(collector

)٩٥-٨٠()  ١٥.٦ (90) = R.(

)١٥.٦(Reliability

٥.(9.6)SN

)R=90 ()( S=.5)(TL1 ،

)EASL=4.776*10^6 ()(TL2،)

MR(BASE)=39636 (SN1

٢)4.5=Pi(

)(2.5 = Pt،)SN1=2.5(
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٩٣

)٩.٦(Design Char for Flexible Pavements Based on Using Mean

Values for Each Input

٦.)SN2=3.6(

: كما يلي ) (

SN1 = a1 D1 → 2.5= 0.42D1 → D1 = 5.95 in =6 in= 62.54=15.24cm
Take (D1 = 16cm).

SN1(in) كما يلي:

0.42 = 2.65in×SN1 = (16/2.54)

)base course: (

SN2 = SN1 + a2m2D2 → 3.6 = 2.65+ 0.136.80D2
→ D2 =8.73in=10in 10*2.54 = 25.4cm .

Take (D2 = 26 cm).

____________________________________________________________________
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٩٤

SN كما يلي:

a1=.42 , a2=.136 ,m1=.80, SN1=2.1,SN2=3.4.

: كما يلي ) (

SN1 = a1 D1 → 2.1= 0.42*D1 → D1 = 5 in = =6 in= 62.54=15.24cm
Take (D1 = 16cm).

SN1(in) كما يلي:

0.42= 2.65in×SN1 = (16/2.54)

)base course: (

SN2 = SN1 + a2m2 D2 → 3.4= 2.65+ 0.136.80D2
→ D2 =6.9in=8in 82.54   = 20.32cm .

Take (D2 = 22 cm).

٥-٦:

: -

)١٦.٦ (

)(

26 Base corse

16 Asphalt



التصمیم الانشائي للطریقالفحوصات المخبریھ الفصل السادس

٩٥

)١٧.٦ (

)(

22 Base corse

16 Asphalt

 :EASLعاليه.
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٨

١- ٢:

١- ١- ٢:

 ، ،
 ،

.

 ،
.

.

، ف

.

٢- ١-٢:

 ،:

١. ،
خصا
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٩

.
:٢٠م.٢

° i^
:

  :.

: °.

n : i^:.

.

م.٣

.
٤..
٥.

 ،

 ،
)bench mark. (

٦.

.
٧.

منها في ا، 
.
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١٠

ص.٨
.

٩..
١٠.

ت.١١
.

١٢.

.
١٣.

.
١٤.

.ل
١٥.

.

٣- ١-٢:

١-٣-١-٢):( Reconnaissance Studies

 ، ،
 ،.

٢-٣- ١-٢ )(Preliminary Survey:

 ،:
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١١

١.Triangulation method).(
٢. )(Intersection method.
٣. )Resection method.(
٤.)Traverse method.(

)Traverse method (.

٣-٣- ١-٢:

)(.

٢- ٢)(Traverses:

١- ٢-٢:

،
.

 ،
) Closed(.احي بها 

)Open ()Connecting ()Loop ( .

٢- ٢-٢)Types of Traverse: (-

:-

١-)Open Traverses: (-
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١٢

) (
.

)١.٢(

٢-)Closed Traverses:(-

 ،:

١ -.(closed loop traverse)

)٢.٢()(closed

٢-
.) Closed traverses or link traverses(يسمى  
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١٢

) (
.

)١.٢(

٢-)Closed Traverses:(-

 ،:

١ -.(closed loop traverse)

)٢.٢()(closed

٢-
.) Closed traverses or link traverses(يسمى  

الفصل الثاني                                                                                       الاعمال المساحیھ والمضلعات

١٢

) (
.

)١.٢(

٢-)Closed Traverses:(-

 ،:

١ -.(closed loop traverse)

)٢.٢()(closed

٢-
.) Closed traverses or link traverses(يسمى  
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١٣

)٣.٢()link(

٣- ٢-٢:-

.

)١.٢ (

from to H. angle H. dist
˚ ' ''

st B st900 0 0 0
st B st 1 165 22 27 921.902
st1 st B 0 0 0
st1 st 2 64 26 51 90.602
st2 st 1 0 0 0
st2 st 3 144 48 48 116.671
st3 st 2 0 0 0
st3 st 4 257 7 16 98.574
st4 st 3 0 0 0
st4 st 5 175 40 36 136.143
st5 st 4 0 0 0
st5 st 6 231 35 5 88.061
st6 st 5 0 0 0
st6 st 7 140 39 11 158.729

الفصل الثاني                                                                                       الاعمال المساحیھ والمضلعات

١٣

)٣.٢()link(

٣- ٢-٢:-

.

)١.٢ (

from to H. angle H. dist
˚ ' ''

st B st900 0 0 0
st B st 1 165 22 27 921.902
st1 st B 0 0 0
st1 st 2 64 26 51 90.602
st2 st 1 0 0 0
st2 st 3 144 48 48 116.671
st3 st 2 0 0 0
st3 st 4 257 7 16 98.574
st4 st 3 0 0 0
st4 st 5 175 40 36 136.143
st5 st 4 0 0 0
st5 st 6 231 35 5 88.061
st6 st 5 0 0 0
st6 st 7 140 39 11 158.729
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١٣

)٣.٢()link(

٣- ٢-٢:-

.

)١.٢ (

from to H. angle H. dist
˚ ' ''

st B st900 0 0 0
st B st 1 165 22 27 921.902
st1 st B 0 0 0
st1 st 2 64 26 51 90.602
st2 st 1 0 0 0
st2 st 3 144 48 48 116.671
st3 st 2 0 0 0
st3 st 4 257 7 16 98.574
st4 st 3 0 0 0
st4 st 5 175 40 36 136.143
st5 st 4 0 0 0
st5 st 6 231 35 5 88.061
st6 st 5 0 0 0
st6 st 7 140 39 11 158.729
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١٤

st7 st 6 0 0 0
st7 st 8 240 31 26 56.321
st8 st 7 0 0 0
st8 st 9 224 35 29 89.197
st9 st 8 0 0 0
st9 st 10 240 26 5 459.278
st10 st 9 0 0 0
st10 st 11 164 44 6 97.485
st11 st 10 0 0 0
st11 st 12 176 28 4 170.052
st12 st 11 0 0 0
st12 st 13 277 52 44 1159.837
st13 st 12 0 0 0
st13 st 14 142 35 46 186.77

٤- ٢-٢:- ∆∆ ……………………… .2.1159914.340 158553.37310101.4 101471.845 180
= 105 13' 36''

AZ(stB,st1) =105˚ 13' 36''+165˚ 22' 27'' = 270˚ 36' 36''

٥- ٢-٢:-

:-

Δ Easting = Horizontal Distance × sin (azimuth)…………………….2.2

Δ Northing = Horizontal Distance × cos (azimuth)…………………. 2.3

Easting = easting B + Δ easting…………………………………...….2.4

Northing =Northing B + Δ northing………………….………………2.5

:-
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١٥

)٢.٢ (

Point Easting (m) Northing (m)
st1 157631.5217 101481.5124
st2 157669.7425 101399.3668
st3 157770.9231 101341.2754
st4 157742.1312 101247
st5 157712.2947 101114.1666
st6 157632.9822 101075.9008
st7 157566.1586 100931.9234
st8 157510.0174 100927.427
st9 157441.701 100984.7768

st10 157524.9818 101436.4411
st11 157516.7943 101533.5817
st12 157492.0994 101701.8311
st13 158651.8972 101711.3677
st14 158799.3245 101826.0334

GPS

:-.

GPSالإحداثیات المعلومة المأخوذة من )٣- ٢(جدول 

Point Easting Northing
A 159914.34 101101.4
B 158553.373 101471.845
C 158654.49 101709.51
D 158802.01 101324.13

2-٦-٢ )(Reduction of Errors:-

Total Station Leica TC605) (
 :

angular error" =5

distance error =ppm33 mm ++

١-٦- ٢-٢)Error in Distance (:-σ σ σ a D bppm ……………………………..2.6
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١٦

 :

σ :

 :

 :a, b :

٢-٦- ٢-٢( Instrument Centering Error):-

: -

The Quality of Instrument

The Quality of Tripod

The Skill of the Observer

٣-٦-٢-٢Target Centering ): ( -

٢.

ba, :

ba, =ppm3+3mm

: -
١٢٩٠.٦٠٢ σ σ σ a D bppm

σ . 002 . 002 . 003 90.602 .000003 =.00413

:-
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١٧

)٣.٢ (

Line Distance(m) σ (m)
B-1 921.902 0.00496
1-2 90.602 0.00413
2-3 116.671 0.00414
3-4 98.574 0.00413
4-5 136.143 0.00414
5-6 88.061 0.00413
6-7 158.729 0.00415
7-8 56.321 0.00413
8-9 89.197 0.00413
9-10 459.278 0.00435
10-11 97.485 0.00413
11-12 170.052 0.00415
12-13 1159.837 0.0054
13-14 186.77 0.00416

٤-٦- ٢-٢: -

 :

Pointing Errors

Reading Errors

 :

σ
2√n ………………… . .2.7

 :

σ :.

σ :.

n :.

:



الفصل الثاني                                                                                       الاعمال المساحیھ والمضلعات

١٨

σ
2 5√3 5.8

٧- ٢-٢:-

Least

square method:- ……………… . .2.8
:

X :Unknown matrix

A :Jacobean matrix

L :Observation matrix

Variance matrix : V

 )
(:

The Jacobean Matrix A:

24*27

14

13

13

13

11

13

11

13

10

13

10

13

14

12

13

12

11

12

11

12

10

12

10

12

14

2

14

2

11

2

11

2

10

2

10

2

14

1

14

1

11

1

11

1

10

1

10

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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١٩

2-2-7-1 Distance observation reduction:-

22 )()(),,,( ijijjjii yyxxyxyxF  ……………………..2.9

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

























2-2-7-2 Angle observation reduction:-

D
yy

xx

yy

xx

AzAz

ib

ib

if

if

IBIF













 11 tantan



…………………………………2.10

Taking the derivatives of the last equation:

11.2...................................
22

22

IF

xx

IB

xx

y

F

IF

yyi

IB

yyi

x

F

ifib

i

fb

i



















The Observation Matrix L:

1*272626

44

33

22

11

0

0

0

0













































aFF

FF

FF

FF

FF

L






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٢٠

1*24
14

14

11

11

10

10













































dy

dx

dy

dx

dy

dx

X











The Unknowns Matrix X:

The Variance Matrix V:

1*2714

12

3

2

1





































V

V

V

V

V

V









 )0X ،0Y: (

12.2.................................................................0

0

dyYY

dxXX




٨- ٢-٢.

:
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٢١

)٤.٢ (

point Easting Northing
1 157,632.02 101,481.56
2 157,670.37 101,399.12
3 157,771.88 101,340.81
4 157,743.04 101,246.46
5 157,713.15 101,113.52
6 157,634.03 101,075.39
7 157,567.13 100,931.41
8 157,511.32 100,926.97
9 157,443.32 100,984.10
10 157,526.80 101,435.59
11 157,518.68 101,532.51
12 157,494.10 101,700.53

٩- ٢-٢:-

 ،

………………… . .2.13
:

)٥.٢ (

Line Distance(m)
B-1 921.4006
1-2 90.9222
2-3 117.0685
3-4 98.657
4-5 136.2554
5-6 87.8332
6-7 158.7581
7-8 55.9917
8-9 88.8086
9-10 459.1378
10-11 97.2644
11-12 169.8093
12-13 1,160.43
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٢٢

١٠- ٢-٢:

)٦.٢ (

from on to Angle
st A st B st 1 165°22'39"
st B st1 st 2 64°27'14"
st1 st2 st 3 144°48'51"
st2 st3 st 4 257°07'22"
st3 st4 st 5 175°40'45"
st4 st5 st 6 231°35'35"
st5 st6 st 7 140°39'15"
st6 st7 st 8 240°31'36"
st7 st8 st 9 224°35'33"
st8 st9 st 10 240°26'05"
st9 st10 st 11 164°44'06"

st10 st11 st 12 176°28'04"
st11 st12 st 13 277°52'44"
st12 st13 st 14 142°35'48"

١١- ٢-٢ :

unknownsofNumbernnsObservatioofNumbermWhere
nm

VV
S

T

:,:0 




١٢- ٢-٢

Relative error ellipse

:

 ،١٠١١
:

(E10,N10) , (E11, N11)

E=XN=Y
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٢٣

15.7.................................12

12

yyy
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


Qxx)(covariance matrix.

relative error ellipseellipse
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٢٤

:-

)٧.٢ (

Point 1 Point2 Distance V S Std.Res Red.#
B 1 921.4006 -0.50143 12.83480 -220.3792 0.210
1 2 90.9222 0.32022 11.17514 209.7325 0.137
2 3 117.0685 0.39747 11.15493 253.0586 0.144
3 4 98.6570 0.08297 11.18370 54.6095 0.135
4 5 136.2554 0.11242 11.20913 73.7429 0.136
5 6 87.8332 -0.22783 11.13025 -145.5814 0.144
6 7 158.7581 0.02912 11.22268 18.9123 0.138
7 8 55.9917 -0.32928 11.11590 -208.8112 0.146
8 9 88.8086 -0.38840 11.14464 -250.1207 0.141
9 10 459.1378 -0.14017 11.68242 -83.3340 0.150
10 11 97.2644 -0.22059 11.18854 -145.5891 0.135
11 12 169.8093 -0.24274 11.23302 -158.5564 0.136
12 C 1,160.4253 0.58834 13.62407 218.1603 0.249

:

)٨.٢ (

from on to Angle V S" Std.Res. Red.#
A B 1 165°22'39" 11.7" 18.9 5036.2 0.114
B 1 2 64°27'14" 22.7" 24.7 5037.3 0.221
1 2 3 144°48'51" 3.4" 10.6 5037.5 0.033
2 3 4 257°07'22" 5.9" 13.9 5037.5 0.057
3 4 5 175°40'45" 8.9" 16.7 5037.7 0.086
4 5 6 231°35'35" 29.8" 27.0 5038.0 0.290
5 6 7 140°39'15" 3.9" 11.4 5038.2 0.038
6 7 8 240°31'36" 10.1" 17.7 5038.5 0.098
7 8 9 224°35'33" 3.7" 11.1 5038.6 0.036
8 9 10 240°26'05" 0.0" 0.3 5714.6 0.000
9 10 11 164°44'06" 0.4" 3.5 5037.6 0.003

10 11 12 176°28'04" 0.2" 2.3 5037.4 0.002
11 12 C 277°52'44" 0.0" 0.3 5058.2 0.000
12 C D 142°35'48" 2.2" 8.6 5035.6 0.022
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أسس التصمیم الھندسي

١- ٣

...

:

١.)Horizontal Alignment.(
٢.)Vertical Alignment(
٣.

.

٢- ٣:

)(:
١.:

 )٤٠. (

٢.

). ٢٥ـ ١٦( 

٣.:
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)  ١٦ـ ١٢(

1)٣.١(التصنیف الوظیفي شكل رقم

٣- ٣:
:

١- ٣- ٣Design Classes

.

(

)٣.٢(

١ھندسة الطرق١
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٢- ٣- ٣

١ -Design Speed

 .
 ،

.

)١) ٣.١

السرعة الأدنىالطرقدرجات
ساعة/ كم 

السرعة المرغوبة
ساعة/ كم

طریق محلي
LOCAL

3050

طریق تجمیعي
COLLECTOR

5060

80100عام-شریاني

7090أقل اضطراب-

5060اضطراب ملموس-

طــــریق سریع
( Expressway )

90120

٢Running Speed

هي 
). (

١١
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)١) ٣.٢

السرعة التصمیمیة
ساعة/ كم 

Design Speed

متوسط سرعة الجریان
ساعة/كم

Average Running Speed
5045
6053
7061
8068
9075

10081
11088
12094
130100
140106

٣-Average Spot Speed

.

٣- ٣- ٣

.(AASHTO)
3. 3)(٢

)(

٣٦-٢٢
٤٢-٣٠
٩٣-٣٧

١١
٢١
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٤- ٣- ٣:
 :

، لي ا
.

٥- ٣- ٣:-

.
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،

 .
٣.٦٥٣.٣٥

.

)3.3(١

١)(
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-:المیول العرضیة٦-٣- ٣

.

)3.4 (١

)4. 3 ()(٢

٢٠:١٢٥:١
٣٦:١٤٨:١
٤٨:١٦٠:١
٦٠:١٧٢:١

١)(
٢)(

30

-:المیول العرضیة٦-٣- ٣

.

)3.4 (١

)4. 3 ()(٢

٢٠:١٢٥:١
٣٦:١٤٨:١
٤٨:١٦٠:١
٦٠:١٧٢:١

١)(
٢)(

30

-:المیول العرضیة٦-٣- ٣

.

)3.4 (١

)4. 3 ()(٢

٢٠:١٢٥:١
٣٦:١٤٨:١
٤٨:١٦٠:١
٦٠:١٧٢:١

١)(
٢)(
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٧- ٣- ٣:-
.

0.5

 .
0.3.

%0.25.

١المیول الطولیة للطریق) 3.5(شكل رقم 

٨- ٣- ٣: -

)1.25-3.6 (
 )2.5-3.6 ()100 (

: -

)البسیط في تصمیم وانشاء الطرق(١
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 .
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١.:
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10151:11:2
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١.أنواع الأطاریف)3.6(الشكل

١٠- ٣- ٣:

.

)1.5-3 (
 .

-:الجزر الفاصلة١١-٣- ٣

1 ( highway design manual)
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)1.25-1.8

 (.

١٢- ٣- ٣: -

ى 

.
جا لاستخدام حائط ساند لطریق جبليیوضح نموذ)  ٧.٣(والشكل 
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التخطیط الھندسي

1-4:

1-1-4:

Tangents .
 ،
.

1-4-2)Types of Curves(:

:منها
Circular Curves.

CurvesSpirals or Easement

١-:

:
١ -.Simple Circular Curves

٢ -Compound Circular Curves .
٣ -.Broken-Back Circular Curves

٤ -.Reversed Circular Curves
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)4.1 (١

١.Simple Circular Curves

:-
 ،: -

)4.2 (٢

)PI.(
)∆ (Deflection Angle:

.
)T (The tow Tangent:

١)(
٢)(

٣٧

)4.1 (١

١.Simple Circular Curves

:-
 ،: -

)4.2 (٢

)PI.(
)∆ (Deflection Angle:

.
)T (The tow Tangent:

١)(
٢)(

٣٧

)4.1 (١

١.Simple Circular Curves

:-
 ،: -

)4.2 (٢

)PI.(
)∆ (Deflection Angle:

.
)T (The tow Tangent:

١)(
٢)(
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PI ،
.

)PC (Point of Curvature.
)PT (Point of Tangency.
)LC.(
)R (Radius.
)L.(.Length of curve

)E(External Distance,)PI (
.

)M (Middle Ordinate ،
.

)(O.
(C1) ،

.2025على 
(C) ،

 ،
25،٢٠,10.

)C2( ،
 ،.

)d1(،
.

)d( ،
.

)d2( ،
.

:

١ -)T(
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)4.1.....................................................(

٢ - )E(

(4.2).................................................

٣ -)M(

).3٤....................(...............................

٤ -)LC (

)4.4(.................................................
2

sin2 
 RLC

٥ -)L(

).5٤...........................................(

٢.Compound Circular Curves

) (
: -

١-.
٢-     .

.جميع-٣
:-

2
tan 

 RT

)1
2

(sec 


 RM

)1
2

(sec 


 RM

180



R

L

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)4.3 (١

)Back Tangent (T1.
K.
.T2

N

J.
 ) (PI.
O2.
O2.
∆.
1.
٢.
)t1 (NK.
)t2 (JK.
R1.
R2

٣-Back Circular Curves-Broken

١)(

٤٠

)4.3 (١

)Back Tangent (T1.
K.
.T2

N

J.
 ) (PI.
O2.
O2.
∆.
1.
٢.
)t1 (NK.
)t2 (JK.
R1.
R2

٣-Back Circular Curves-Broken

١)(

٤٠

)4.3 (١

)Back Tangent (T1.
K.
.T2

N

J.
 ) (PI.
O2.
O2.
∆.
1.
٢.
)t1 (NK.
)t2 (JK.
R1.
R2

٣-Back Circular Curves-Broken

١)(
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ا

.

)١) ٤.٤

٤-Reversed Circular Curves

- :م
١-.
٢-.
٣-.

)4.5 (٢

٢ -.Transitions Curves

١)(
٢)(

٤١

ا

.

)١) ٤.٤

٤-Reversed Circular Curves

- :م
١-.
٢-.
٣-.

)4.5 (٢

٢ -.Transitions Curves

١)(
٢)(

٤١

ا

.

)١) ٤.٤

٤-Reversed Circular Curves

- :م
١-.
٢-.
٣-.

)4.5 (٢

٢ -.Transitions Curves

١)(
٢)(
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.

- :ما يلي
.
.
.
.

)4.6 (١

:
١.(cubic parabola)

٢.(Lemniscate)

٣.(Clothoide)

١.:(cubic parabola)

- :لثة 

١)(

٤٢

 ،
.

- :ما يلي
.
.
.
.

)4.6 (١

:
١.(cubic parabola)

٢.(Lemniscate)

٣.(Clothoide)

١.:(cubic parabola)

- :لثة 

١)(

٤٢

 ،
.

- :ما يلي
.
.
.
.

)4.6 (١

:
١.(cubic parabola)

٢.(Lemniscate)

٣.(Clothoide)

١.:(cubic parabola)

- :لثة 

١)(



٤٣

rl
xy 6

3
 …………………………………..………………………(4.6)

: -X,Y =.
R =.
L =.

١.)(Lemniscate:-

45˚

)x,y (
.

(4.7).........................................................2sin2kpz 

: ρ.
: ω.

١)()4.7(شكل 

-:(Clothoide)ئ.٢
ي

ما
.

)4.8 ...................................................... (C = R.L

١)(

٤٣

rl
xy 6

3
 …………………………………..………………………(4.6)

: -X,Y =.
R =.
L =.

١.)(Lemniscate:-

45˚

)x,y (
.

(4.7).........................................................2sin2kpz 

: ρ.
: ω.

١)()4.7(شكل 

-:(Clothoide)ئ.٢
ي

ما
.

)4.8 ...................................................... (C = R.L

١)(
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rl
xy 6

3
 …………………………………..………………………(4.6)

: -X,Y =.
R =.
L =.

١.)(Lemniscate:-

45˚

)x,y (
.

(4.7).........................................................2sin2kpz 

: ρ.
: ω.

١)()4.7(شكل 

-:(Clothoide)ئ.٢
ي

ما
.

)4.8 ...................................................... (C = R.L
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 :
C=.

=R.
L =.

***.

4.8)(١

1-4 -٣ -:

 ، ،
 ،

.

)4.9 (٢

: -
p :.
w :

١)(
٢)(

٤٤

 :
C=.

=R.
L =.

***.

4.8)(١

1-4 -٣ -:

 ، ،
 ،

.

)4.9 (٢

: -
p :.
w :

١)(
٢)(

٤٤

 :
C=.

=R.
L =.

***.

4.8)(١

1-4 -٣ -:

 ، ،
 ،

.

)4.9 (٢

: -
p :.
w :

١)(
٢)(
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m :
v :
R :.
g :

:-

)4.9.........................................................(
R

mv

gR

wv
P

22



: -

)4.10.........(................ 
gr

v
mg

r

mv
P

22

1 )/(tan 

: -
r :
P1 :
α  :ة

*
g

C
1



: -

)4.11....................................................................(

2

2

.
.

.

v

RP
C

R

vC
P





4-1-4:
 ،

.٩% ٧-% ٤ %
.

:-
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)4.12.......................................................( 
R

v
fe





127

75.0 2

:-
R  :.
v : /0.75)

 .(
f :.
e  :.
,f0.16ff

maxe , f

:-
)4.13.......................................( max)max(127 feRV 

)4.1 (١

) /()/(

0.080.09

0.080.09

0.080.10

0.100.10

١)www.momra.gov.sa(
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)4.2(
١

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

١)www.momra.gov.sa(
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2-4:-

1-2-4:

 ،

:
١..
٢..

2-2-4:-
) (

 )
( ) .(

١) 4.10(ل 

١)(
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3-2-4:

.

)4.11(١

:

=p & q

BVC =

)Elevation of the PI(

)Stationing of PI(

=EVC

) = (e

) = (H

=X

١)(
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٤- ٢- ٤ -:

L ،
12 ،:

L= 2 + 1 ………............................................... (4.14).

ABPD ،

PD = e = DC،

CD

 .

ABH ،:

AB=H= 2 ......................................... (4 .15).



A) (B )( ،:
y = ax2 ………………………………………...................( 4.16 )

where :

a = 2

400
x

qp



 

a = 2

400
x

qp



 

)e:(

e = 
400

qp 


e = 
400

qp 


 y = e
2










x
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٥- ٢- ٤: -

:
).Design Speed(ة- ١
٢ -)Type Of Topography.(

)4.3(١

جبلية
Mountainous

%

تلالي
Hilly

%
Flat

%
Design Speed

Kph

9٨650

8٧565

75480
64390
643100
543110
-43120

-43130

٦- ٢- ٤:-
:ييل

-)of passengercomfort:(
 ) ( ،
٢/ ٠.٦ ،

 ،)6 -٥ (ABC

LAB ،BC.

١)(
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Ls = L/2 .......................................................... (4.17).
L = 2*[ N V3/C]0.5 ………………………..(4.18)
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 / :V

٠.٦ / : C

:N

)maximum impact factor (١٧ %:
I max = [(200 * N * V2) / (g*L)] % < %17………..(4.19)

)maximum impact factor (١٧% ،
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-:)Sight Distance(مسافة : 
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.
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٦٦

١- ٦:

:قياسية١- ١- ٦

:
) (4 "

4.6 "
2.5)5()30.5 .(

.

:
١ -.
٢ -)5. (
٣ -)spatula.(
٤ -¾ "4. "
٥ -.
).12000.01سعة () 402سعة (- ٦

:
١ -.
٢ -.
٣ -¾ " ، ،

¾ "¾ "
4."
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٦٧

ت- ٤
ت

 .

.
يغ- ٥

)spatula (ي.
ت. يت- ٦

ت
.تلساعة٢٤

اعتملأيتت- ٧
.

.تت- ٨

 :
 = ÷.
 =–.
 =–.
 = ÷) =.(
 = ÷)1 +.(
ى

)Maximum Density ()Optimum moisture content(.

 :
 =٥١٢٠
 =١٥.٢
 =١١.٥٨
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٦٨

 =Л ×)(٢ ×
 =٢١٢٣.٢٨٣

 =9214

 =4094

 =1.927/٣

)١.٦ : (
4 3 2 1

200 200 200 )٣(
9442 9470 9416 9214 )(
5120 5120 5120 5120 )(
4322 4350 4296 4094 )(
2.035 2.048 2.023 1.927 )/٣(

)٢.٦ :(
B12 E11 B4 B19 C6 1 D12 E13

217.54 221.38 192.8 203.08 191.18 186.12 224.12 216.65 )(
189.33 192.44 172.08 181.02 174.52 169.52 209.45 201.64 )(
32.2 31.79 31.19 27.96 32.05 27.2 31.92 30.83 )(
28.21 28.94 20.72 22.06 16.66 16 14.67 15.01 )(
157.13 160.65 140.89 153.06 142.47 142.32 177.53 170.01 )(
17.95 18.08 14.41 14.41 11.69 11.66 8.26 8.79 (%)

17.98 14.41 11.68 8.53 (%)
1.725 1.79 1.811 1.779 )/٣(
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:
)١-٦ (

1.72

1.73

1.74

1.75

1.76

1.77

1.78

1.79

1.8

1.81

1.82

8.5 9.5 10.5 11.5 12.5 13.5 14.5 15.5 16.5 17.5

افة
لكث

ا
افة

لج
ا

%نسبة الرطوبة 

)١.٦  :(
 :

 =11.68%
 =1.811/٣

٢- ١- ٦.
CBR

١٩٤٠٢ . .
CBR
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٧٠

٢
:

CBR ) (.

:

٤/٣(١.٢٠.("
١٥٢١٧٨ي.٢

٥٠.
١٩٦٣٢مي.٣

٢٥٠.
٤.

).١٠-٦شكل .(
.)١٠-٢شكل )(١٠(٥.٤.٥٤
٦.٢٥.

:

١.¾ . "
).١٠-٣شكل " .(٤" ¾

:ساعة٢.٢٤
.)* _ = (ضافة 

٣.) (
 .
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٧١

٥. ٢(١٠، قة
٤٥.٨(

.

٤.٣:
:٣٠.

 :٦٥ .

٥..

٤-٢.٥-١.٥-٠.٥( / ١-
١٢.٥-١٠-٧.٥-٥(

.

٦.٥
.

٧.٥٦ .

:

o

٠.١(٢.٥ ("
.

oCBR٥")٠.١(٢.٥
.
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٧٢

)(CBR )=للعينة " ٠.١
/*(١٠٠.%

)٣.٦(CBR.
)(

)()ك()()(
2.50.113703000
50.220554500

7.50.326305800
100.431807000

12.50.536007900

 *CBR)Sub Grade ()Sub Base(
)Base COARSE (56.

:
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٧٣

)٤.٦:(

)mm(
div )/٢( CBR %

0.5 18 2.32

1 48 6.2

1.5 65 8.4

2 79 10.2

2.5 93 12.02 12 17

3 102 13.18

3.5 110 14.21

4 118 15.24

4.5 129 16.66

5 135 17.44 17.5 16.6

5.5 144 18.86

6 152 19.63

7 160 20.67

8 171 22.09

9 183 23.64

10 192 24.8
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٧٤

)٢.٦:(
)٤.٦:(

)mm(
div )/٢( CBR %

0.5 80 10.4

1 170 22.1

1.5 300 39

2 340 44.2

2.5 405 52.65 73.71 74

3 480 62.4

3.5 533 69.29

4 592 76.96

4.5 621 80.73

5 665 86.45 81.98 82

5.5 702 91.26

6 777 101.01

7 820 106.6

8 882 114.66

9 925 120.25

10 955 124.15
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٧٥

)٣.٦ :(

٣- ١- ٦ ..

:

:-
١.
٢.Gar-Glass

٣.Kettle and Basket

١-٣-١-٦:

:-
٢١(.١(

 )٣٦٠٠()  ٦ (
)١٠-٩.(
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) ٤.٦(شكل 

)filte (

..
٢.)1200.(
٢٠٠( (.٣C٥C.(
٢٤٠(.٤C250-C.(
٥..
٦.٩.٧٥.
٧.).(
٨..
).١٢٠٠٠.٠١سع (.٩

١٠..

ل:
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٧٧

١..
٢..
٣..
٤.

.
٥. ،

..
٣٥)٢٠٠(.٦.
حتى يحصـل  ) (٣)٢٠٠(.٧

.
٨.

.
٢٠٠(.٩ (

.
a.)١١٠ (

)١٠- ١٠(.)٢٤.(

) ٥.٦(شكل 
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٧٨

٨٠، ٤١٠٢٠٤٠"٨/٣،"٢/١، ٤/٣( . .١٠،
١١.٢٠٠ (.
١٢..

:-
:-

A.
B..
C.)((A-B).
D.ة                           .
E.ةلنسب                   .
F.٢٠٠.
G.٢٠٠)B-F.(
H.٢٠٠.     .
I.٢٠٠)(G+H            .
J.٢٠٠)I/B(×١٠٠ .. K.= (%))/(٢٠٠

)(g.
L.= (%)٢/١(ى)+ "٤/٣(ى .(".

: -

o)٥-٦.(
o)٦-٦.(
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 :B١١٤٧.٧
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%E٤.٥٥: ة
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٢٠٠G:٥٧.٣

٢٠٠:     .H٥        .
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)((%)
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٠.٠٠٠١٠٠"٤/٣
٥.٣٤٨.٤٨.٩٩.٥٢"٢/١
١٣٠.٢١١.٩٤١٢.٤٢٨٧.٥٨"٨/٣
٤٤٠٠٣٦.٦٨٤٩.١٥٠.٩

١٠٢٧٧٢٥.٤٠٧٤.٥٢٥.٥
٢٠١٤٩.٧١٣.٧٢٨٨.٢٢١١.٧٨
٤٠٦٢.٤٥.٧٢٩٣.٩٤٦.٠٦
٨٠٤١.٢٣.٧٨٩٧.٧٢٢.٢٨

٢٠٠٢٣.٧٢.١٧٩٩.٨٩١١.
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.

١.٧:-

 ،
.

:ه
١ -.
٢ - .

١.١.٧: -

.مغلقة

:
)١.٧(

O

 ) (.
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٩٧

C,D,E,F,G

AB.

:

)١.٧:(

ABGFEDCA
Point
NO.

AyByGy
FyEyDyCy

AyY

AxBxGx
FxExDxCx

AxX

٦(٤٤٣(

ع

1

2.

:

1.8................................
2

21 
Area

٢.٧:-

) (
)( ،

.

ختلفة 
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٩٨

.

١.٢.٧:-

ي
 .

:

:ل١.١.٢.٧

 :

)٢.٧ :(

2.8.....................
2

21 





 


AA

DV
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٩٩

)٣.٧ (

 =25

)Station 0+075)  (A1=(34.587 m²

)Station 0+100 ((A2)=36.609 m2







 


2

609.3634.58725V





 


2

21 AA
DV

598.35*25V
V = 889.95 m3

٢-١-٢-٧):(

:
:

    3.8.................................
3
1

1 DFV ifill  

:

    4.8.........................
2
1

1 DCCV iicutl  

:
(Fi+1).
(Ci+1).



حساب المساحات والحجوم الفصل السابع  

١٠٠

)Ci (.
(D).

)٤.٧:(

مختل) ٥.٧(

(Fi+1) (Station 0+225).=0.146 m2

(Station 0+225)(Ci+1)  =19.019 m2

(Station 0+200))Ci  = (25.549m2

)D  = (25

:
322.1 mV fill 

:
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١٠١

   25549.25019.19
2
1

cutlV

31.557 mVcutl 

):أو العكس(المقطع الأول ردم والأخر مختلط ٣-١-٢-٧

:فیتم حساب مساحة الحفر والردم على النحو التالي

الحفر حسب القانون التالي:

    5.8................................
3
1

DCV icut 

أما الردم فعلى القانون التالي:

    6.8.......................
2
1

1 DFFV iifill  

:حیث

(Fi)ترمز إلى مساحة الردم في المقطع المختلط.

(Ci)ترمز إلى مساحة الحفر في المقطع المختلط.

(Fi+1)ترمز إلى مساحة الردم في مقطع الردم الكامل.

(D)ترمز إلى المسافة بین المقطعین.

المقطع الأول ردم ): ٦.٧(الشكل 
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١٠٢

المقطع الثاني مختلط)٧.٧(الشكل 

  مساحة الردم في المقطع المختلط(Station 0+250)(Fi) =3.04 m2

مساحة الحفر في المقطع المختلط( Station 0+275)4.67m2 = (Ci)

مساحة الردم في مقطع الردم الكامل(Station0+275)(Fi+1)=.16 m2

(D)25= ترمز إلى المسافة بین المقطعین m

الحفر:
333.25 mVcut 

أما الردم:
36.1 mV fill 

٤-١-٢-٧:

:
:

    7.5.............................
2
1

1 DCCV iicut  

:

    8.5..............................
2
1

1 DFFV iifill  
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١٠٣

:
(Fi).
(Ci).
(Fi+1).
(Ci+1)ثاني.
(D).

)٨.٧ :(

)٩.٧ (


(Station 0+375)(Fi) =10.102 m2

( Station0+375)39.870 m2 = (Ci)
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١٠٤

مسا(Station 0+400)(Fi+1)=11.6m2

(Station 0+400)(Ci+1)=10.462m2

(D) =25 m

:

    315.62925))462.10(870.39(
2
1

mVcut 

:

    3275.271256.11102.10
2
1

mV fill 

:
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١٠٥

)٢.٧ (
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١٠٦

)٣.٧ (.



تكلفة المشروعالفصل التاسع                                                        

١٠٥

١- ٩: -

تكاليفه 

.

٢- ٩: -

:

٧.٢) = ٣.٦* ٢(٨٨٦
، ٣/ ٢.٣٥كثافة١٦

 =٦٣٧٩.٢٢= ٧.٢* ٨٨٦

١- ٢-٩:-

٦٣٧٩.٢= ٢/$١* ٦٣٧٩.٢٢= ٢/$١$.

-:تكلفة٢- ٢-٩

شيكل ٣٣.٣شيكل ١٨٣٦٠٠= 
.
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٢٢=ت

١٣٣.٣٣٢.

شيكل١٠= ٣٣.٣/٣.٣٣= ٢٢

شيكل ٥٥= 
.شيكل١٦.٥=٥٥/٣.٣٣

$١٠٥٢٥٦.٨٢٨٤٤٨= ١٦.٥*٦٣٧٩.٢= لتصبح تكلفة 

٣- ٢-٩: -

:

 =٢٠٧٣٢٢

: -

 = *.

١٠٢٠.٦٧٢٣= ٠.١٦* ٦٣٧٩.٢٢

 = *

٢٣٩٩= ٢.٣٥/٣* ١٠٢٠.٦٧٢٣

.شيكل ٣١٠= 

 = *.

٧٤٣٦٩٠٢٠٠٩٩٨= ٣١٠* ٢٣٩٩$

 =٢٣٥٨٢٦$
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:

٥٨٧١٠.٢
٣/ ١٦٢.٣٥ ،

 =٥٩٨٧.٤٢= ١٠.٢* ٥٨٧

١- ٢-٩:-

٥٩٨٧.٤= ٢/$١* ٥٩٨٧.٤٢= ٢/$١$.

٢- ٢-٩:-

شيكل ٣٣.٣شيكل ١٨٣٦٠٠= 
.

٢٦=ت

١٣٣.٣٣٢.

شيكل١٠= ٣٣.٣/٣.٣٣= ٢٦

شيكل ٥٥= 
.شيكل١٦.٥=٥٥/٣.٣٣

 =٩٨٧٩٢.١٢٦٧٠١= ١٦.٥*٥٩٨٧.٤$

٣- ٢-٩: -

:



108

 =٥٩٨٧.٤٢

: -

 = *.

٩٥٨.٣= ٠.١٦* ٥٩٨٧.٤٢

 = *

٢٢٥١.٣= ٢.٣٥/٣* ٩٥٨٣

.شيكل ٣١٠= 

 = *.

٦٩٧٩٠٣١٨٨٦٢٣= ٣١٠* ٢٢٥١.٣$

 =٢٢١٣١٢$

=٤٥٧١٣٨$
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