HADIAL SURY = (NG

PUrpose or this Presentation

* To increase your awareness of a surveying method
additional to Tape and Offset

* To realise the potential of computers in your field,
e.g. Powerpoint, Excel, Autocad.
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5. Plotting







2. Ectlomert Naeced

e Clipboard
e Booking sheets

e Two people
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3. Align the theodolite on
i the same feature using
the same bearing.
4. Check this alignment at

frequent intervals.
5. Start the radial survey.
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4. Calculation by Excel.
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THE END




Slide 1

e This is an avenue of future learning which you may find of interest.

e The 1% part is a PowerPoint presentation, and will be followed by interactive
demos of Autocad and Excel.
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e Terminology

e Radial Surveying, Setting up a theodolite (centrally), on a site such that all the
points that need to be surveyed can be seen from that point. (Like spokes of a
wheel).

e Tacheometry, - a method of obtaining distances by measuring the angle
subtended by an object of known size.

e Envisage the site you have just surveyed by tape & offset, and the difficulties
you encountered. Consider surveying the whole site from just one point using
a theodolite to measure angles and distances, with appropriate computer
software for calculating and plotting.

Slide 3.
e You can calculate the distance, (C to D), to any object providing: -
1. You can see it.
2. You know how big it is. (A to B).
3. You can determine the angle between the extremities. (The angle at C).
e D is the midpoint of A — B.
e The known distance must be either horizontal or vertical
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Practical Tacheometry

e A Levelling staff is held vertically on the point to be surveyed. The vertical
distance is determined by reading the top and bottom telescope cross hairs on
the staff, and subtracting the smaller reading from the larger.

e This distance is known as the “intercept”.

e |tis not necessary to measure the angle between the top and bottom cross
hairs as this is fixed at 0.573 degrees, i.e. 1/100.

e That is to say, the intercept multiplied by 100 equals the slope distance from
instrument to staff.

e Thus we know the distance from the staff to the instrument, and if we centre
the vertical X hair on the staff, and read the horizontal circle of the instrument,
we know the direction.

e If we now read the vertical circle, and the middle X hair, we can calculate the
elevation at the bottom of the staff.

e Itis often convenient to set the bottom cross hair on 1metre.
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e That was the background & principles.
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e |tis not practical to exceed distances of 100 metres as it becomes difficult to
read the staff.

e |If you had to survey Trafalgar Square, could you use the tape and offset
method that you used previously?



Slide 7
¢ An electronic theodolite is much easier to read than an optical micrometer
theodolite.
e You have already used all the equipment listed except the theodolite, for
which you would need some instruction.
¢ You would also need to undertake a field exercise, (I suggest one day), to
reinforce this tacheometry theory.
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The theodolite position.
e Put a peg, or nalil, in the ground for the theodolite.
e Consider peg security & longevity. (Ideally, immovable for ever, and easily
found again).
e Measure and record the instrument height.
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Observation Procedure.
e Position the staff on the point to be surveyed.
e Centre the vertical X hair on the staff.
e Set the bottom X hair on an convenient reading, (say 1.000), and record this
value.
e Read and record the middle and top X hairs.
e Read and record the WCB and ZA.
e Record any comments, (e.g. Oak Tree, spread radius 7m).
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e This is a calculation sheet; it is advisable to have something similar for
recording in the field.
e Booking sheets do not have to be identical to calculation sheets. but do need
to be designed to ensure that no observations are missed out.
In this example, the observer needs to complete the green cells.
The computer will complete the remaining cells.
We will cover this in detalil in part two of this session.
Plotting can be by polar co-ordinates. (WCB & H Dist.) Or
e Rectangular co-ordinates, (X & Y).
Slide 13
e The horizontal line represents the productivity of a competent traditional
draftsperson over 12 months.
e The sloping line represents the same person learning and using Autocad over
the same period.
e The Crossing point depends on individuals and the time they spend on
Autocad.
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The student edition of Autocad is available for £70.00, (rrp = £3500).
The student edition of Microsoft Office is available for £98.00, (rrp = £550).
A theodolite costs £1200 to buy but can be hired.
A Levelling staff costs £35 to buy.



