CES2104 Field Data Collection (Instrument use and Booking)
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Course description
This course moves on to the study of survey equipment, including instruments, particularly of the theodolite  type, such as the tachometer  and total station, and methods  of measurement  concerned with coordinated  positions  and how to plot them to scale on a grid. It has a decided bias towards bearing and distances measurements and positioning by coordinates.
Objectives
•
The purpose of this course is still to present Surveying in its measurement  and positioning aspect, but particularly in regard to plannimetric positioning
•
The more in depth methods of measurement and the help given by different instruments are expounded
•
The pitfalls associated with these methods are pointed out
•
Flexibility in the booking of readings by following certain principles so as to be readable by any Civil Engineering Surveyor, cover the field and not be prone to error
Course Outline
1. The theodolite
•
The capabilities of the instrument, The axes of the instrument
•
The necessity of proper centring and levelling, The instrument must not be disturbed
•
The effects of climate and the weather, Carrying the instrument
•
Sighting, reading, booking and angle reduction. Faces and rounds
•
Types  of theodolite.  Precision.    Development  of the theodolite  into the tacheometer,  with
EDM and total station
•
Permanent adjustments of the theodolite 
[5CH]
•
Its use for ranging, compared with ranging rods. Obstructions to ranging
•
Use for levelling. Grazing rays. Curvature and refraction. ‘You cannot beat the level’
•
Tacheometric use of the theodolite. Accuracies expected
• 
Misposition
2. The Tacheometer
•
How it differs from the theodolite, Its use, Precision and accuracies expected
[2CH]
3. The Total Station
•
How it differs from the theodoite, The theory of the EDM, Its use at fixed and at free stations
•
Functionality e.g. reflectorless readings, setting out
[4CH]
•
Precision and accuracies expected, Working with software programmes
4. Intersection
•
Datum point(s), Baseline measurement, Angle measurement and conversion to bearings
•
Coordination of intersected point
[2CH]
5. Triangulation
•
Baselines, Triangle shapes, Adding triangles to triangles
•
Check against known point, Braced quadrilaterals
[2CH]
6. Trilateration
•
Fixing / coordinating points by measuring the sides of triangles 
[2CH]
7. Resection
•
3 point, 2 point, Checks
•
Finding a coordinated point in the field by a resection method
[2CH]
8. Traversing
•
Method of rapid angle measurement along roadside t, Methods of distance measurement
•
Bearing and distance computation to coordinates, Accuracy of a loop / link traverse
•
Finding which angle is in error, Finding which distance is in error
[3CH]
•
Methods of finding the direction in the field between two un-coordinated and non-intervisible points
•
Measurement of a traverse offset from another traverse, such as a river-bed
9. Joins
•
Quadrantal bearings 
[2CH]
10. Plotting by coordinates 
[6CH]
Learning Outcomes
On completion the student will:
•
Be totally familiar with instruments of the theodolite and EDM types
•
Be able to ascertain whether the instrument is faulty, and if so, what can be done about it
•
Know what action to take in the field if stuck with a faulty instrument
•
Be able to traverse to a sufficiently high degree of accuracy for the Engineer’s proposal
•
Know when to use triangulation, trilateration and resection, and use them reliably
•
Be able to detail accurately by radial means
•
Be able to set out with accuracy.
Method of teaching
Lectures, case studies, group discussions.
Mode of assessment
Assignments, tests, written examination
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