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Theodolite surveying
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Theodolites (Transits)

* Theodolite is used to measure the horizontal and
vertical angles.

* Theodolite is more precise than magnetic compass.

* Magnetic compass measures the angle up to as
accuracy of 30. However a vernier theodolite

measures the angles up to and accuracy of 10”,
20”.

* There are variety of theodolite vernier, optic,
electronic etc.
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Theodolites (Transits)

They are used to
 establish straight and curved lines.
e To establish or measure distance (Stadia)

 To establish Elevation when used as a level

(When we set the vertical angle to 90°).
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COMPONENTS OF ATYPICAL ‘OPTO-MECHANICAL THEODOLITE
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Using the Theodolite

Tripod

Height -

middle to

upper

chest

height

Levelling Screw or Foot Screw
Hold Theodolite by handle
. Attach to tripod head
(if possible) Do not let go of handle
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Standing

Using the Theodolite als Slow moior

(up / down)

Internal
Focus
(For sighting |
object) Slow motion
(left / right)
Eyepiece Trunnion
Focus axis
For cross
gﬁpgyation Telescope
AXis clamp
(up / down)
Upper
plate
Pond Plate Bubble clamp
Bubble For (left / right)
For accurate
approximate levelling
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Using the Theodolite

* All three axes should be mutually at Standing Axis  Collimation Axis

right angles

S

Trunnion Axis
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Using the Theodolite

Face Right When the vertical circle of a theodolite is on the right of the
observer, the position is called face right and the observation made is called face
right observation.

Face Leff ‘When the vertical circle of a theodolite is on the left of the observer,
the position is called face left and the observation made is called face left
observation.

By taking the mean of both face readings, the collimation error is eliminated.

Vertical Circle - (for vertical angles)

Face Right
(F/R)

Face Left
F/L
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Setting up a theodolite

* Centering

* Levelling
 Elimination of parallax
* Sighting the target

* Reading the angle



Measuring horizontal angles

* Sight point A on face left

 Set reading on horizontal circle ( e.g. 00° 00" 00™)

* Direct the telescope to point B and record ‘face left’ directions (e.g. 35° 26’
207)

* Reverse the telescope to ‘face right’ and read direction to point B (215° 26’
207)

* Back to point A on face right and record the reading ()



Measuring horizontal angles
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Measu rl ng Face Left (FL): VL circle left of observer

Face Right (FR): VL circle right of observer

Vertical 4 o i
angles &

+ve Elevation Angle
-ve Depression Angle

It is the angle measured in the wvertical plane between the line joining the

theodolite-target (line of sight) and the horizontal plane passing by the theodolite
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Measuring
Ve rtical a ngles Turn alidade 180%nd telescope 180

St

G

V, = 90 - VCR,

Pointer or
index fixed
and VL circle
moves with
telescope

V, = VCRy— 270
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Closing the horizon

~®

D

Measure all the angles around a point
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Angle Measurement with an Optical

Theodolite

* Horizontal (H) and vertical (V)

scales with micrometer scales

Yertical Scale

Micrometer Scale

Horizortal Scale
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Questions

you can drop an email to mahmoud.khalil@mu.edu.eg with your
guestions

Normally you will get an answer within one to two days

Hope you enjoy the lecture
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