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30

36.06 

36.06 

49.24 25
20

20
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3JאאFEFאאEאאאא
אאFEאK

4Jאא180˚ אאFE
אאאא180אאK

5JאאFEאאF30EאFEא
FאאEאאאאFEא

א180˚א30K
6JאFEאאFEאFEW

J1
אFZFE20ZE24″41′33˚

30
FZE2FHE2FZ30E2FH20E2Z36.06



7JאאFEאא24″41′33
˚

אFEאאאאZ
F180H244133ZE24″41′213˚אאFE

אK
8JאFEאאאF36.06Eא

FאאEאאFEאאא
24″41′213˚א36.06K

9JFEאאאאFE
אאאאאאאF270˚KE

10JאאFEאאאF20Eא
FאאEאאFEאא270א˚

א20K
11JאאאF،E

30،20אאK
12Jאאאאא

W
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אאW
W
W500WW914













אW


W917א30
W2030
W1520
W91520

אZ600FE


אW{


F7J2E

א917 916 


915




920 

N 
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WאW
אאW

1JאאאאאאFKE
אF8J2WE














2JFEאאאאאא
FEאאFEW

אZ25א
GאFEאFEW

FZE2FHE2FZ25E2FH20E2Z32.02
3JFEאFאאEאאא

אאFEאK
4JFEאאאFEא

אא90א˚אאFEאK

2

 
 
 

                                                         
 
 
 

                                 


921 


919


927 


928 

923 

929 

 920



2

2
5

2


 

27 8

18

N

 مخطط
500

33 0

32 8
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5JאFEאאאF20Eא
FאאEאאFEאא90˚

א20K
6JאאFEאאFEא

אF2WE
Z2H2J2FZ20E2FH33.05E2JF27.85E2Z0.542118003

2CC2C20C33.05
 

אZ19˝10́57˚K

7JFEאאא19˝10́57˚

אFEאאא90˚H19˝10́57˚Z19˝10́
147˚אFEאK

8JאFEאא33.05אא
FאאEFEאא19א˝10́147˚

א33.05K
9JFEאאאFEא

אא180א˚אFKE
10JאFEאאאF26.00Eא

FאאEFEאאא180˚
א26.00K

11J،،אאאא
FZ18.00EFZ27.85EFZ32.80KE

12Jאאאא
W
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אאW
W
W500WW918














אW
W923א27.85K
W2026
W1518K
W919א20K
אZ510.58

FZאאE
אW{


F9J2E


922




919 

923 
N

 مخطط
500
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13JאאאאW
אFZE260.00K
אFZE250.58K

אאאZ510.58אF2Eאא
אאK
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5J3WאאאW
אאאא4.5F
אZ0.5אאאZ4Eא
K


אאW

אאK


אאאW
1Jאא
2J
3Jאא
4J
5J


אאW

1K אאAB אאא1,2,3,4א
אאK 

2K אFBMZE100 
3K אאאFBMEאא

אאאאFBMEK 
4K אאאFאEBMאאאא

A,1,2,3,4,BאאאאאאK 
5K אאאK 
6K אF4אאא

א5‚0KE
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F10J2E


F1J2WE



א
אH

FE
אא

FE
אJ

FE
א

FE
אא
אFE

אא
אFE

BM 2102100
A1.5100.55‚0
111011.0
22.299.82‚0
32.899.28‚0
43991
B3.598.51.5




A
1

2
3

B4

BM
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אאאW
J ?אאאאאאא?

אא 
J אאא؟ 
J אאאאא


אאאW

J ؟אאאאא 
J אאאאאאאא

 אאא
J אאאא؟


Wאאא

J אאאאא 
J אאא؟





 
 

 
 
 



 

 

 

אא  

 

33  

אאא
 ني والتدريب المهنيالمؤسسة العامة للتعليم الف

אאאא 




א



 

3
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אאWא 


אאW
אאאאאאא

אאא،אאאאאאאא
אK


אאW
אאאW

GאאK
GאאאK
GאאאK
GאאאאK
GאאאאאK


אאאW
אאא90٪K


אאW

20F4EK
אאW

GאאK
GאאאאK
GאאאאאאK

אא
אJ1 
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א
1JW

א   א       
אאאאK

א אא אא אא אא
אאאKא

 א א  א  אא א    א 
FEאאFKE


2JאאW


2–1Wאא) ( Horizontal curvesW



F1J3E


אאאאאא

،אאאאאאא،אא
אאKאאאW
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2J1J1WאאאאFSimple Circular Curve WE
אא

אF1J2J3EאאאאאאK


2J1J2WאאאאFCompound Circular Curve WE
אאאאא

  א אא אא  א   א  א   
אF2J2J3Eאא

אאאאאאא
אאK

אאא  א אא
{K



2J1J3WאאאאFReverse Circular Curve WE
אא   אאא א  
אאאא{א

   F3J2J3  Eא  א א
אאאא{אא{אא

 א א  אא {א    א
אאאאאאאK



2J1J4WאאFspiral curve E
אא،

אאא   
   אא  א   א אא F4J2J3  E א 

אאאאא
 אFא Eאא אא א 

אאאאK
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F2J3E
 

  

 

منحنى دائري 
المنحنى الدائري  بسيط

 العكسي

المنحنى الدائري 
ي  المنحنى الانتقال المرآب

)3-1-4        ( 

אאא
א 

אאא
א 

אאא
2 ( א          (

אא
 ) 4               (
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2–2Wאא) ( Parabola Vertical CurveW
 אאאא אאא

   א {   א א     
    אא  g א   אg + א  –gK 

F3J3E


אאאאאאK 

 
2–2J1WFE

אאאאKF4J3E



          
+g1% -g1%  
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          +g1% -g1%  

2–2J2WW
אאאאאK


 
















אF5J3E


אאאא

אאאאאאאא
אאאאא،אא

אאW
• אאאK 
• אאK 
• אאK 
• אאFKE 
• אאK 
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• אF–אKE 
אאאFSymmetrical Parabola Vertical Curve E

אאאאאא،K
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3Jאאאא           : ( Elements of Simple Circular Curve )
אFאאEאאא

אאאאאא
אאא

אאאFSDMSAASHTOE(1)K

3J1WאאאאאאW


1K אRadius of curve  (R) 

2K אאאאאאאDeflection angle 

3K אTangental length (T) 

4K אLength of Curve (L) 

5K אChord Length (C) 

6K אאMid Ordinate (M) 

7K אאExternal Distance  (E) 

8K אPoint of Curvature (P.C) 

9K אPoint of intersection (P.I) 

10K אPoint of tangency (P.T) 

11K אDegree of Curvature (D) 


 
 
 
 
 
 
 
 

-------------------------------------------------------------------- 
AASHTO-  SDMS ;(1) 

The American Association of State Highway and Transportation Officials –Surveying Data Management system . 
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F6J3WE 


















                                          
אF6J3Eאאאאא{א

אאאאא
P.T, P.CאאאאP.Iא0אאא

אFP.C- 0 -P.IE{FP.T- 0 - P.IEאFc EFnEאא
אאאZאאאZ2L

P I

P.T

T
T

P.C

 

c
M

E

R R

L

n

0
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3J2WאאאאאאאW


1J אFDegree of Curvature ( D 
אאאאאאא10،

אאאאאF20J30E
אאZ2*R* π 

PI= 3.1416Z π

אאאW

) =  degree(D               m   10   
                         360 ْ            2*R* π  

             
573 =  )degree(D                                                                    

                                                                                                                 R   

אאZ20א 

1146  =   )degree(D                                                                    
                                                                                                       R   

D

10 m 

D

R R
C
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2Jא(L)אאאא(∆)

∆=             L           ْ)  degree  (    
      2*R* π     360  ْ 

 
 
∆ *R  * π =      L ْ  

               180  ْ  
אאאאא ∆ْ 


∆  ْ180   =  ْ         L *  

            π * R 


אאאאF3J1Eאאא
אאאW

3Jא(T)
T = R* tan ⎟

⎠
⎞

⎜
⎝
⎛ ∆

2
         

4Jא(C)
C = 2*R*sin⎟

⎠
⎞

⎜
⎝
⎛ ∆

2
           

5Jאא(E)

E =  R  * [ 1

2
cos

1
−

⎟
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜
⎜

⎝

⎛

⎟
⎠
⎞

⎜
⎝
⎛ ∆

 ]  

6Jאא(M)
M = R* ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
⎟
⎠
⎞

⎜
⎝
⎛ ∆−

2
cos1        

7Jאא(P.I,P.T,P.C)אאא
אאאא(P.C)


Stat P. I = stat P.C + T  .   

Stat P.T = stat P.C + L  .   
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WאF6J3EאאFT EאF 0-P.I-P.TE
אFCEאF0-n-P.TE


F1EW

אאאאאאאאאאא
∆ = 60º 30′  א C = 50 mאאאP.C

26+30K
אW


Zא C = 2*R* sin (∆/2) 
 

                                 50 = 2*R*sin 30º 15′     
Zא    R = 49.63 m 

Zא T = R* tan (∆/2) , T = 49.63* tan 30º 15′  = 28.94 m 
 
Zא m 52.41=  º .560* .6349* .1416 3   = ∆˚* R * π= L    

                                  180 ْ                           180 ˚ 
Zא 44″  32′º   11        =      573       =   573= º D  

        R          49.63 
 
Zאא m7.82) = 1 -       1          *  (    .6349)  =     1 -      1     * ( R=E    

                                           cos (∆/2)                                cos 30º 15′  
Zאא  M = R* (1 – cos ∆/2) = 49.63 * ( 1 – cos 30º 15′ ) = 6.76 m 

Zא stat P.I  = stat P.C + T 
                                           =  26 + 30 + (28.94) 

                                           =  26 + 58.94  
Zא  stat P.T = stat P.C + L  

                                           =  26 + 30 + (52.41) = 26 + 82.41  
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F2E W
אאאא(AZ)(P.C- P.I)43º   18′  12″ א

אא(P.I- P.T)103º   36′  34″אאאP.C
13+20אאP.C(500 m ,513.22 m)אאP.TZ

(610.64 m,546.09 m)K


אW
1J אא
2J אאP.Iאא(0)K 


אW

 x (P.C-P.T)  = 110.64 m∆فرق السينات =

 y (P.C-P.T) = 32.87 m∆فرق الصادات=

Zא C =          (∆x (P.C-P.T))2 + (∆y (P.C-P.T))2  = 115.42 m  

   = אאאא∆˚ = AZ (P.I-P.T) – AZ (P.C-P.I) 

 ∆˚  = 103º  36′  34″ - 43º 18′ 12″ = 60º  18′  22″  

 ∆º/2 = 30º  09′ 11″   

 C = 2*R* sin ∆º/2)  بمعلومية طول الوتر وزاوية الانحرافنصف القطر حساب ( 

115.42 = 2*R* sin 30º  09′  11″ , R = 114.89 m            

 Zא ″15′  59º  4=  573 = ºD   
                                    R 

א = m.74 66 ) = 2/∆(tan * R = T  

 Zאm .93120 = º∆ *R *π = L 
                               180º  
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 Zאאm17.97=  )1-              1               (  .89 114 =  ) 1-            1     ( R   = E 
                                            Cos(∆/2)                                cos 30º  09′  11″  

Zאא M = R ( 1- cos ∆/2 ) = 15.55 m 

=א Stat P.C = 13 +20 

Zא  Stat P.I = 13 +20  + (66.74) = 13+ 86.74 

Zא  Stat P.T = 13 +20  + (120.93) = 14 + 40.93 

AZ ( P.C- O) = AZ ( P.C-P.I) + 90º 

                      = 43º  18′  12″ +90º= 133º 18′ 12″  



אא(O)  حيث إن W

 XO = X P.C + R *  sin AZ ( P.C-O)حداثي السيني الإ=

 YO =  Y P.C + R * cos AZ (P.C-O)= الإحداثي الصادي

XO = 500 + 144.89 * sin 133º  18′  12″  = 583.61 m 

YO =  513.22 + 114.89 x cos 133º  18′  12″  = 434.42 m 



אא(P.I)   حيث إن W

X P.I = X P.C + T * sin AZ (P.C - P.I) 

Y P.I = Y P.C + T *cos AZ (P.C- P.I) 

X P.I = 500.00 + 66.74 * sin 43º  18′  12″ = 545.77 m 

Y P.I = 513.22 + 66.74 * cos 43º  18′  12″ = 561.79 m 
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3J3WאאאאאאאFאאWE
אאאFX ,YEא(P.C)

אאאXאאYאא
אKF7J3KE



















 
                             

                                2      2 
      Yi = R -          R  - Xi 


   Y←אאאאאXא(P.C)
X←אאאאP.C
R← א

T
T

R R

P.C P.T

P I

0

1
2 3

Y2

Y3

Y1 1

2

3
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אא  (t)W
Xt = 

2
c = ⎟

⎠
⎞

⎜
⎝
⎛ ∆

2
sin*R . 

Yt = ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
⎟
⎠
⎞

⎜
⎝
⎛ ∆−×=

2
cos1RM. 

אא Xt(Y)Yt


W
א230אא

אאאאאאאWא40º 48′Kא
אאZ20 


אLאWJmR= 230Zא

 Zאאאא∆ = 400  48 ، 
2
∆ =  200     24 

Zאאאא  X=  20 m 

1Jאא(t)WJ
Xt = R* sin ⎟

⎠
⎞

⎜
⎝
⎛ ∆

2
 =   Xt = 80 . 17 m 

 

Yt = R* ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
⎟
⎠
⎞

⎜
⎝
⎛ ∆−

2
cos1 = Yt  = 14. 43 m 

 
2Jאאאאא(t)אא(P.C)W


                             2      2 
      Yi = R -         R  - Xi 


(Xi)W

    X1 = 20m , X2 = 40m, X3 = 60m X4 = 80m ,X5= 80.17 m 
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אאYiאאFאאE
F1J3WE


 

           2      2 
Yi = R -         R  - Xi        ( m ) 

 
X ( m) 

0.87 m . 20 
3.05m. 40 
7.96m. 60 

14.36m. 80 
14.43m. 80.17 



3J4WאאאאאאFDeflection AnglesEW


אאאאאאאאא
אא

אאאאKF8J3E


 
 







 
אאאZאאא                                   Ø = 1/2 *Ө                  

                                                                             
Ө  = 2*  Ø                                                                                                    

Li 

ØP.C
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אF8J3EאW


 m 10    =  Li                                                                                        
                                                                                                    Ө          D˚ 


ӨW

 
=    i

oØ                                                                  ˚ Li * D 
                                                                                20 


אאאאא20אאא

Li ×oD  = i
o Ø                                                 

                                                       40 
 
• אאאFØE  Deflection angle 
 (Li)אא •


אא( T.C )אאא

 
     T.C  = 2*R *sin Øi  


אאא( S.G )אאW

 
S.G= 2*R*sin (Øi – Øi-1)  
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L
א200א

א30א˚אZ2256.59K
אW

אאאאא


אW
אא

1Jא(D◦)אZ10א
אא

o.8648 2  = .96572  = .96572 =  oD 
            R             200 


2J(P.C)אאא(P.T)W
 

Stat P.C = stat P.I – T 

ZאT = R* tan ⎟
⎠
⎞

⎜
⎝
⎛ ∆

2
 

T = 53.59m 
 
ZאאStat P.C = 2256.59 – 53.59 = 2203.m = 22+03 m 
 

Stat PT = stat P.C +L 
 

Zא m104.72 = o ∆* R *π = L 
                           180 o  

 
ZאStat PT = 2203 + 104.72 = 2307.72 m.= 23+07.72 m 
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3Jא≥FD20E


א200Z10
20

P.CZ22 +10
P.TZ23+00


4J אאF2J3WE


אאFEאאFEאאאאאא

o   D× iL = i
oØ 

             20 
SC = 2Rsin (Øi-Øi-1) T.C = 2R sin Øi 

    //   / O 

Station 
 

Direction 

---- 0, 0 00 00 00 PC= 22+03--- 
7 7  10 00 01 22+10 1 

1017 06 26 02 22+20 2 
10 27 03 52 03 22+30 3 
10 37 00 18 05 22+40 4 
10 47 56 43 06 22+50 5 
1057 53 09 0822+60 6 
10 67 50 35 09 22+70 7 
10 77 46 01 11 22+80 8 
10 87 43 27 12 22+90 9 
10 97 40 53 13 23+00 10 

7.72 104.72 01 00 15 23+0.7.72 (P.T) 
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T
T

R R

P.C
P.T

P I

1 12
3

Ø3 
o

Ø2 
o

Ø1 
o

אאאאאFP.CWE 



F9J3E
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4Jאאאא (Symmetrical Parabola Vertical Curve) 


אאאאאא(VPC)א

א(VPI)אאאא(VPI)א
אFVPTE،FW10J3E




VPC

yi

VPI

VPT

+g1% - g2%
e

L/2 L/2

L

xi

المماس
المماس الأول

الثاني 
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4J1WאאאאW
אF10J3EאאאאאאW


1K g2%,g1%אאאאא
Kאא

2K LZאאאא VPC אVPT
3K AZאאאFg2-g1E
4K VPCאא(Point of Vertical Curvature)
5K VPIאא(Point of Vertical Intersection) 
6K VPTאאא(Point of Vertical Tangency)
7K (∆e)Zאאאא(VPI)K
8K ( xi )Zאאאאאא(i)א
9K ( yi )Zאiאא


4J2WאאאאאW


אאאאא

א(VPC,VPI,VPT)אאאא{
WJאאאא

1Jאאאאאא
אVPCאאאאW


)2/L * (1 g+  Elev VPC = VPI .  Elev

                                                                                        100 
Elev VPC        Zא،Elev. VPI Zא

K) 2/L* (2   g+ Elev VPI =    Elev VPT  
                                                                       100 

Elev VPT        ZאK
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2JאאW
iאאZ)xi * (1 g+  Elev VPC  

                                                                         100 
xiZאi VPC 

אאW
iאאZ)xi * ()2g -+(Elev VPT  

                                                   100 
xiZאi VPT 


3JאאאאFLEאא
א(VPC)אאאאW

 

stat VPI = stat VPC + L/2 FאE
stat VPT = stat VPC + L FאE



4Jאאאאא(A)K
A = g2 – g1                                                      



5J(∆e)אאא VPI
                                                           L* A= e ∆

                                                                8 
6Jאא(r)K

                                                              A   = r 
                                                                      L 

 

7JאאאFVPCEW
1 g- =X

r
8Jא(∆y)אאאאאW

2)xi * (   r  = y ∆
                                                                 2   

xiZאi VPCVPT
9JאאW

+∆y    אא  y =FאאE
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F1WE
אא+3.4%אא-5.1%

אא(VPC)Z20.245 mא18+32 א
אאא( VPI)4.675 mKאאא

אאFאאZ100 mEאK
אW

ZאאאA =  g2 – g1 = - 5.1% – 3.4%= - 8.5% = 0.085 
ZאאאאאL *  A = e  ∆ 

                                                 8 
L* .085 0= .675 4= e  ∆ 

                            8 
ZאL = 440 m    

Zא* .9321-  = .085  0-  =  A  =     r10 4−* .9660- = 2/r   , 10 4− 
                               L         440  

stat. VPI  = 18 + 32 + 220 = 20 + 52 
stat. VPT = 18 + 32 + 440 = 22 + 72 

 
Elev. VPI  = 20.245 + ( 3.4/100 * 220)  = 27.725 m 
Elev. VPT = 27.725 + (-5.1/100 * 220) = 16.505 m 

אאאאWF3J3WE


א
א(y) 

(m) 

א
∆y = r/2 * (xi)2 

(m) 

אא
Elevation

 (m)

א
אF xi E 

(m)

א
Station 

א
Point 

20.245 0 20.245 0 18+32 VPC 
22.110 -0.447 22.557 68 19+00  
23.231 -2.726 25.957 168 20+00  
23.050 -4.675 27.725 220 20+52 VPI 
22.419 -2.858 25.277 172 21+00  
19.676 -0.501 20.177 72 22+00  
16.505 0 16.505 0 22+72 VPT 
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W
o א100אאאאא

אF (VPCאFVPI EאFVPT Eאא
o א(∆y)19+00 20+00,א

אא)2Eאxi אאאVPC
K21+00{22+00אא
)2Eאxi אאאVPTg2%אאK


אאW

אאאאאאא


Yp= a + b*Xp + c*Xp ²  
 

אאאW
a = Elev VPC 
b = g1              
c = r/2              

אW
Yp= Elev VPC + g1*Xp + r/2* Xp ² 

 
 אpאYp Z: حيث 
Xp אאאVPCאpK 
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   F2EW
Wאאאאאאאא

אL
אאאr/2 אא

אאW
1J אא68 m , (19+00)Xp=

 

       Y= 20.245 + 3.4*(0.680) + (-0.966*10 4− * (68²))=22.11 m   
    

2J אא168 m , (20+00)Xp=


Y= 20.245 + 3.4*(1.68) + (-0.966*10 4− * (168²))=23.23 m       
 

3J אאVPI220 m , (20+52)Xp=
 

            Y= 20.245 + 3.4*(2.2) + (-0.966*10 4− * (220²))=23.050 m       
 

4J אאא268 m , (21+00)Xp=
 

    Y= 20.245 +3.4*(2.68) +(-0.966*10 4− * (268²))=22.419 m     
 

5J אא368 m , (22+00)Xp=


       Y= 20.245+3.4*(3.68)+(-0.966*10 4−*(368²))=19.675 m 
 

6J אא440 m , (22+72)Xp=


        Y= 20.245+3.4*(4.4) +(-0.966*10 4− * (440²))=16.504 m 






א209אא
א3א

 

-114- 

   F3EW
260 mאא-2.3%אא
+4.8%אאFVPCEZ12.345 mא12+00K

אאא(50 m)אאא
אאא11.500 mאK



אW
ZאאאA = g2 – g1 = 4.8% + 2.3 %= 7.1%= 0.071 
 
א* .73 2  =    A   = r   = 10 4−*.3651= 2/ , r10 4− 

                                     L 
אאא m2.307 = L   .   A= e ∆= 

                                                                  8 
אאW

(VPIאF stat VPI = 12 + 00 + (1 +30) = 13 + 30  
EVPTאF stat PVT = 12 + 00 + (2 + 60) = 14 + 60 

א  Elev VPI = (130 * -2.3/100)+12.345 = 9.355 m 
EVPTאF ElevE VPT F=( 130*4.8/100)+ 9.355 = 15.595 m 



אאF4J3EW


א
א(y)

( m ) 

א 
∆y= r/2 *(xi)2 

(m) 

אא
Elevation 

(m) 

א
אF xi E

(m)

א
Station 

 
Point 

12.345012.3450 12+00VPC 
11.536 0.341 11.195 50 12+50  
11.410 1.365 10.045 100 13+00  
11.662 2.307 9.355 130 13+30 VPI 
11.967 1.652 10.315 110 13+50  
13.206 0.491 12.715 60 14+00  
15.595 0 15.595 0 14+60 VPT 
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5JאW
 

1JאאאWאאאK
2JאאאWאאאK
3JאאאWK


אאW


1JאאאאאאאאK
2JאאאאאאאK
3JאאK
4JאאאאK
5JאאאאK
6JאאאאאK
7JאאK
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5J1WאאאWאאא


אאאאW
1J F2E
2J  
3J אא 
4J  
5J א 

אאW
1K אא

אאאאאK 
2K א(P.I)א

P.Iא 
3K אאאF∆EאאP.Iא

אאאאאא
אאאאא

אאאאאא∆˚Z˚180–








א(R) 

P.I

ب أ

المحور  المحور 

ه
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א( P.C -  P.T )א⎟
⎠
⎞

⎜
⎝
⎛ ∆

2
T = R*tan 

אאאP.Iאאא(P.C) א
א T אאאא P.Tא

אK
6K א(TO)YTO.XTOאאW

XTO = R*sin ⎟
⎠
⎞

⎜
⎝
⎛ ∆

2
. 

YTO = R*⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
⎟
⎠
⎞

⎜
⎝
⎛ ∆−

2
cos1. 

א XTO←א(PI-P.C)אP.Cא
אא(YTO)(TO)אK

7K (Xi)אא
א(Yi)אאאW

XR I
22 − Yi = R-אאאאF1J3E










YTO

Y1

المماس 

P.T

X4

X5

 XTO

X2

X1

P.C

44
5 5

11
22 TO

P.I

المماس 

Y2
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8Jאאאאאאא
(X1,X 2 ,XTO)         א(P.C- P.I)אP.CאF1,2,TO Eא

אאאFאא
אא(Y1,Y2,YTO)אאאאא
F11,22,TOEאKאאא(P.T-P.I)
א(X4,X5)אאאP.TאאP.Iא(Y4,Y5)
אאאאא(Y4,Y5)
אא(P.T-P.I)אF44,55Eאא
אאFP.C,11,22,TO,55,44,P.TEאאK
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5J2WאאאW
אאאאאא



אאאW
1J
2J
3Jא
4J
5J


אאW
א1א–5אאאK

1K אאאאאאF2J3E 
2K אאאאאא

אאאW 











3J

    T
    T

المماس 

P.TP.C

55 

44
11 22 33

P.I

المماس 

2ø
3ø
4ø

5ø

1ø
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• אאאFP.CEאאאאאא
אP.IאאאאK 

• אאא1אøאאF11אEא
אאאאאא

אF11Eאאא
אאאאאא

אאאא
• KאאאאאאP.I

אאאאאאאא2 ø
F1øJ2øEאאאאאאאאאP.I

אאאא
אKאאFא22Eא

אאאאאא
אאאאא،אא

אאאFאEאאאא
אאאא

אW← אאאא
iøאאא{א

אאאאאאא
אאK

• אאP.Iאאא
אאאK 

• אאאאאאאאא
אאK
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5J3WאאאW
אאאאK


אאW

אFEאא
FVPC,VPI,VPTEאאאK


אאאאW

Jאא
J
J
J
Jאא


אא


1K אא  B.MFאEאא
אאאא

אאGPSK 
2K אאאאאאא

F VPC,VPI,VPT EFEאא
אאF3J3E،F4J3EK

3K אg1,g1אאא
אW





+g %
g

-g % 
g
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4K אאFVPC,VPI,VPTEאאא
אאאאGPSאא

אFVPC - VPIEאFVPI-VPTEK 
5K אאאאא  VPC א  VPI 

אאFVPC - VPIEא
אFEDMEKאאא

FVPI-VPTEאאאVPTK 
6K אאFVPCEאאאא

אFVPCEאאFB.MEאאאאאא
אFB.SEאאFB.MEאאFVPCE

אאאF1F.SEאאאאFVPCEאW


FVPCEELV JFB.SHELV.BMZEF.S 1


אאFELV (VPCZ445א
אאFB.ME448אאאFB.SEZ1א

אאאאFF.S1EW


ELV(VPC)JELV.B.M+ B.S1FZF.S1E
445JF1H448FZEF.S1E
4 mFZF.S1E


אאFF.S1EאאאאFVPC E

2א2אאאאא4
אFVPC Eאאאא51

א4אK
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7K אאאאאאאאFB.S1E
אאאB.MZ1אאאW


ELVB.M+B.S1- ELV(1)ZF.S2

ELV(1)אאאאא
אZ446.5


446.5J1H448ZF.S2 

F.S2= 2.5m


אאאאאאאא
אאאאאK

8K אאאאאאא
אאאאא

אאאאFB.ME
אאאאK









 





B.S

B.M

F.S1
F.S2

VPC VPT

VPI
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אאאW
J אא؟ 

J אאאא


אאאW
J אאאא 

J אאאאאאאאא
W
• אאאא= ∆14˝32´60˚
• אFRZE80.53
• אFאאWEFP.CZE 10 + 8 5



אאאW
אאFאאאEאאאאFYEא

אאאאאFXE{{10{20{30{40{50{60{63.5
אאFRZE181.21



אאאאW
J אאאא

J 650אאH2.3٪אאJ1.9
٪אאאFPVCZE15.321א
20 H18אWאאF100Eא

J 320אאאאJ3٪אאH2.1
٪אWאF50Eאא

אF PVTZE50.342א42+35 K
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א







1
אאאא
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אFאאEא


אW
אאאאאאFאאאאא–

אאEאאW
אאאFאאאEW

אאאאאאאא
אאאאאאאאא

א{אאאאאאאא
אאאאאא،אאאא

אאאW








אאW
אאאאאא

אאאאאאאא
אאאאא{אא

א{א{אאאאאא
אFWE






אאאאFZJ2EC180˚
אאאFZH2EC180˚

אאא 

אאאZאאא–אאאא 

אאאZ70˝C
א 
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אאאW
אאאאאאאא

KאאאאFאEאאא{א
FאEא

אאאK
אאאאאאWJ







אאאאאאאא
אאאאK



אאW
אאאאאאאאאאאא

א{אאאאאאאאאאא
אאאאאאאאאאא

אKאאW
אאWאאW

אאאאאא
אאאאאאאאW







JאJא
אאZZ

א 

אאאZאאא±180 

אאאZאאאא±אאאא 
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אאW
אאאאאאאא

אאאW








אאאאאאאאא
אאK


אW

אאאאאא
א{אאאאW

אאאFאאE





אאאFאאWE





אאאאZאאאאאאHאאא
א 

אאאאZאאאאא±180±אאא
א 

אZאאCאאא
∆ZCאאאא 

אZאאCאאאא
∆ZCאאאא 
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אאW
אאא{אא

אW




אאFאEאאאW







אאאW






אאא






אאאאאא

אK

אZ∆ ΣZ
אZ∆ΣZ

אאא∆ ΣZאאא
אאא∆ΣZאאא


אFZ∆ΣE2FH∆ΣE2

אא
אZ1W

א


אאאZ 

1 
 ـــــــــــــــــــ

2000 
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אאאאא
אאאK

אאW
אאFאEא









אאW
אאאאW







אאW
אאאאאאאא

אאאאאאאאא
W






אאא
א)δZECא

אאא
אאא

א)δZECא
אאא 

אאZא±א
∆́Z∆±δ

אאZא±א
∆́Z∆±δ

אאאZאאאאHאא
Z אH∆́
אאאZאאאאHאא
ZאH∆́ 
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אא


אאאאאא
אאא

אאאאאאאW
1JאאאאאK
2JאאאאK
3JאK
4JאאאאאK
Wאאא

אא
אאאאאאFאE

אאאW
אאW

1JאWאאK
2JאאWאאK
3JאאאFאE

אאאאאאאאא
KאאאFאEאאאאאא

אאאאאאאאאאW





4JאאW
אאK



אאאZאאאאא–אאאא
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5JאאW
אאאאאאא{א

אאאאאאא
אאאאאאאא

אW










6JאWאאK
7JאאWאאאאאW












Jא
אאאאZ

H1
J2Cא

אאאאZ
H1

JFH1Eא
אאאFH1ZE

אאH1 

אאאZאאאאHאא
א–אאאא

אאאZאאאאHאא
א–אאאא


אZFאאאE2FHאאאE2

אא
אZ1W

א
אאאZ1W2000 
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8JאאW
אאK

9JאאW
אאK

10JאאW
אאK
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2
אאא
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אאא


W
{{←אא
1Zאאא

1Zאא1א1
1Zאאא


אאאWJ1

1Jא(sine low) 
1Z1Z1



2Jא(cosine low)
1JFZ1E2FH1E2JF1E2 

2C1C1
2JFZ1E2FH1E2JF1E2

2C1C1
3JFZ1E2FH1E2JF1E2

2C1C1


אאאZCF۔ 1ECF۔1ECF۔1E
ZאZ1H1H1

2
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אא
אאאW


1J ،אK،אK،2002K
2J ،K،K،אאK،א1999K 
3J ،אאאאK،K،K

،א1995K 
4J אאאאאאאאא

،אאאאא،2003אK 


אאאW


1- ELEMMENTARY SURVEYING, PAUL R.WOLF,BRINKER,8th Edition, 1989. 
2- SURVEYING,MOFFITT,BOUCHARD,8th Edition, 1987. 
3- SURVEYING PRINCIPLES AND APPLICATIONS,BARRY 

F.KAVANAGH,S.J.GLENN BIRD,4th Edition, 1996. 
4- SURVEYING WITH CONSTRUCTION APPLICATIONS, BARRY 

F.KAVANAGH, 3rd Edition, 1997 . 
5- SURVEYING FOR CONSTRUCTION,WILLAM IRVINE  4th Edition, 1995 . 
6- TPS1100 Professional Series, Leica ,User Manual 

 


אאFאWE


1- www.usq.edu.au. 
2- www.cartome.org 
3- www.tpub.com/content/engineering 
4- www.profsurv.com 
5- www.licaadvantage.com 
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K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K KK K
K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K KK K

אאWאאK K K K K K K K K K K K K K K K K K K K K K K K K K K1
1JWK K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K2
2JאאK K K K K K K K K K K K K K K K K K K K K K K K K K K K K4
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