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(a) 

(fig 2.1a) 

(2. 1b) 

2.1a 2.1b)

(open Traverse)

2.2

(bearing)

2.2

2.3.1 (Bearing) :

(reference direction or merdian) 

(horizontal angle) 

A

B
C

D

E

A B

C

D

E

A

B

C

D

E
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(clock wise direction) 

2.3.2 :

A. 

i) (True bearing) (azimuth) 

ii) (magnentic bearing) (magnetic meridian) 

2.3 ��� PQ �2 

PQ 

2.3

iii) (arbirary bearing)

B. 

i) (Whole Circle Bearing)



43

ii) (Reduced Bearing)

i) (reference) 

(W. C. B) 0° 360°-

2.4 - W.C.B 

�1 OM 

�2 ON 

�3 OQ 

�4 OP 

I, II, III IV 

(quadrant) 

ON 

N,E,S,W-

ii) (Reduced Bearing-RB)–

(Reduced Bearing) 

(quad-

rant) 

2.5

2.4

0º

90º270º

180º

2.5
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90°

(WCB) 

2.5 OP W.C.B

200° OP 

OP 

200°-180° = 20° 

0° 90° 

W.C.B R.B 

2.1

W.C.B R.B. 

I 0° - 90° = W.C.B

II 90° – 180° = 180° – W.C.B

III 180° – 270° = W.C.B – 180°

IV 270° – 360° = 360° – W.C.B

W.C.B – Whole Circle Bearing 

R.B–Reduced Bearing–

R.B W.C.B 

C. 

(Fore Bearing), 

F.B (Back Bearing), B.B

F.B 
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B.B 

2.6 AB 

F.B B.B 

2.6

AB, A B F.B B A 

180° (B.B) 

(F.B) 

(BB) = (FB) +180° FB, 180° 

FB 180° BB FB 180° 

180-° BB FB 50°, 

BB 50°+180° = 230°, FB 310° BB 310°–180° = 130°

2.4 

i) 85 – 110 
(Pivot) 

(magnetic needle)
(Ring) 

:

:

:

:

A
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(2.7)

2.7 

2.4 
1. (Compass Box)

2. / (Pivot)

3.

4. (Agate cap)

5. (Compass ring)

6.

7. (Prism)

8.

9.

10. (hinged sun glass) – 

11. (Focussing Stand) 

12. (Hinged Strap)

13. (object Vane)–
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14. (Horse Hair)–
15. (adjustable mirror)–
16. (Break Pin or Knob)–

17. (Spring brake)–
18. (Lifting pin)– (19)-

19. (Lifiting liver)

ii) (i) 
(ii) 

(iii)
(Local

attraction) 

iii) (Local attraction)

(Local attraction) 

(tripod), (tape) (Ranging rod)

2.4.1 (Procedure)

(i)

A,B,C,D 

(ii) Field book) 2.2

(iii)

(iv)

(centering)

F.B B.B
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2.4.2 / (Computation),  Bearing Correction)

F. B B. B 180º 

180º

180º

F. B B. B 

180º 

Corrected bearing)

Observed bearing) F. B

B. B 

error) 182º

182º – 180º = + 2º 180º -ve) error) 

error - ve) 

 + ve) 

2.2 

2.2

Field book)
Closed Travers Survey)

e/2
Line (Length) (Observed  bearing) (difference) (Error) (Corrected bearing) (Remark)

(e=d-180°)
(m) (F.B) (B.B) (F.B) (B.B)

AB 40º00' 219º00' 179º –1° –0º30' 29º30' 179º30' (i) 

BC 95º30' 276º30' 181º +1° +0º30' 96º00' 276º00'
CD 208º30' 25º30' 183º +3° +1º30' 207º00' 27º00' (ii) 

DA 282º30' 104º30' 178º –2° –1º00' 283º00' 103º30'
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2.4.3 Plotting the traverse)

Parallel Meridian Method) 

Corrected Fore Bearing) 
2.2 

1. 
2. 

A) AB
F.B AB 

B 
3. B A 

C BC FB C

 : 2.8

A

D�

A

A B C D A

A�D�C�B�

: 1cm = 2m

ABCDA� = 

ABC�D�A- 

A�A- 

+ 

Bowditch 

: Cm = 4m.
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2.4.4 Adjustment of closing error) :

Closing error) Bowditch's
2.6

A, B, C 

A') A'A)
A) 

BB', CC',
DD' 

B', C', D', 
A B' C' D' A) 

2.4.5 Sources of error) :

1. 

(a) 
(b) Pivot) 
(c) 
(d) 
(e) 
(f) plane of sight) 
(g) 
(h) 

2. 

(a) 
(b) 

(c) 

(d) 
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3. 

(a) 
(b) 
(c) 
(d) 

2.4.6 :

(i)

(ii)
(iii)

eye piece)-

(iv)
(v)

2.4.7 :

included angle) 

:

=

B.B)– F.B)

 2.9
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B �1a f= AB B.B–BC F.B.

C ��) = BC B.B–CD F.B.
� 180º 

360º 

2.2 
�� B = AB B.B = 179º30'

BC   ,,   F.B = 96º00'
         ––

         –––––
B = 83º30'
�D = CD B.B = 27º00'

  DA    ,,   F.B = 283º
         -–

         ––––––
         256º00' 

� = 360º – 256º
= 104º

2.4.8 :

:

1. � � 1
2 × × 

2. � � � � �s(s a s b s c)( )( ) s 

= x 
2.10



53

2.8 

2.10

AB'D' B'C'D' 
B'D') 

:

AB'D' = 1
2  × × 

= 1
2  × 6.5cm × 4.9cm

= 15.925 

B'C'D' = 1
2  × × 

= 1
2  × 6.5cm × 4.7cm

= 15.275 

�� = 15.925 + 15.275 

= 31.2 

A

B

C

D
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�� = 31.2 ×(2m)2

= 124.8 

2.5 

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

Line Length observed bearing

(m) F.B. B.B

PQ 20.9 170º30' 356º
QR 20.8 78º 249º30'
RS 16.7 346º 176º30'
SP 20.3 271º 84º30'

2.6 

1. 2.2

2. 2.2.1
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3. 2.3

4. 2.4,2.4(II) ,,

5. 2.4.2 ,,

6. 2.5.(ii) ,,

7. 2.5.5 ,,

8. 2.5 (iii), 2.5.4 ,,

9. 2.5 (iii), 2.5.4 ,,

10. 2.5 (iii) 
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3 Levelling Survey)

3.1

3.2 : 

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.9.1 

3.10

3.11

3.12

3.1 :

Mean Sea level - M.S.L) 
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: 

(i)

(ii)

(iii)  / 

(iv) Profile) 

(v)

3.2 :

3.3 :

1. : 

Plumb Line) 3.1

2. Level line) : 

 3.1
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3. Horizontal plane) : 

horizontal line) ( 3.1

4. Vertical plane) : 

vertical angle) 

3.1

5. Datum Surface) : 

3.1 G.T.S

[G.T.S = Great Triangulation Survey]

6. Bench Mark - B.M) : 

G.T.S. 

7. Reduced Level - R.L) elevation) : 

R.L. 

8. line of Collimation) : cross hair) 

Collimation line) line of sight) 

9. Back sight - B.S) : 

Staff) B.S 

B.S 

10. Fore Sight - F.S) : 

Change Point) F.S 

11. Intermediate Sight - I.S) : B.S F.S 

I.S 

12. Change Point - C.P) : 

C.P 

13. Height of instrument - H.I) 
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14. Plane of Collimation) : 

15. Axix of the telescope) : 

3.4 :

(1) 

(2) Staff) rod)

The level) : (i) levelling

lead) (ii) (limb) (iii) (iv) (bubble Tube)

(Dumpy

Level)

(Fig : 3.2)

4

1

2

3

4

5

6

7

8

9
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3.5 

(Staff), (tape)

3

(Procedure)

1) 

2

3

90° 

4 (ey piece) 

(Stadia) 
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5

R.L B.M. B.S.
B.S. 

6
F.S. 

I.S
7

B.S F.S B.S 
(Change Point - C.P) 

[ (i) B.S. F.S.
(ii) F.S B.S F.S 

B.S ]

3.6 

R.L. R.L 
R.L 

1 (Collimation method)
R.L 

3.1)
a) = B.S + B.M [ B.M. R.L.]
b) R.L. = (I.S or F.S.).
c) 

R.L. 

R.L B.M
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= B.S. + R.L.

R.L. 

Arithmetic Check, 

B S F S. ~ . ��� R.L. ~ R.L.

3.1

/ 

(C.L) (R.L.)

(B.S.) (I.S.) (F.S)

A 0 1.500 12.000 10.50

    10.50

10 2.050 " .550 9.950 (C.P)

C 20 3.200 2.605 12.593 .555 9.395

30 2.450 " .750 10.145

40 1.955 " .495 10.640

B 50 1.235 " .720 11.360

� 4.700 3.840 1.965 1.105

1
�B.S~�F.S = R.L ~ R.L
�B.S = 4.700 R.L = 11.360
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�F.S =3.840 R.L = 10.500
0.86       0.86

2

�� ��S� �� � F.S = �� ~ �� = R.L - R.L

4.700~3.840=1.965~1.105 =11.360~10.500

0.86 = 0.86 = 0.86

2) (Rise and fall method)

(rise), (fall)

3.1 R.L 

R.L 

�� B.S ~ �� F.S = �� ~ �� = R.L ~ R.L.

3.7 

3.1 

1 5

3 1

9

9 

1:500

1:30

A C B
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3.8 

� = �  

AC BC 

A C 

= A C 

= 10.50 9.395

= 1.105

A C = 20 0 = 20

� = 1105
20
.

= 1 : 18.1

A C 1 18.1 

B C 

������
������

2050
395.9360.11

�
�

= 1 965
30 1 15 3. : .�

� 1 15.3 

3.9 (interpolation of contours)

R.L (interpolation)
(eye estimation) 
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