CES1204    Field Data Collection  (x y z fix)
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Course description
Following from the introductory course, this course concentrates on the positioning of data found in the field in a three dimensional environment, and positioning it numerically and at scale on paper in a two dimensional format. It has a decided bias towards measuring relative heights (levelling)  as the level is the easiest instrument to learn, and the concept of the vertical, and how to describe it on paper is the most fundamental parameter used by the Civil Engineer.
Objectives
•
The purpose of this course is to present Surveying in its measurement and positioning aspect particularly in regard to relative heights
•
The basics of methods of measurement, particularly of heights, and the help given by different instruments are expounded
•
The common pitfalls in measuring and positioning are pointed out
•
How  different  types  of errors  occur  and  are  propagated  and  how  they  are dealt  with  are explained.
•
Positioning by coordinates.
Course Outline
1.  Datums
•
Plan datum, height datum
•
National Benchmark systems
•
Trigonometric points
•
GPS stations 
[4CH]
•
Disposition sketches;
•
Station location sketches
•
Map reading and interpretation
•
Photo-memory development
2.  Positioning
•
Concept of fix, misposition, creep
•
The effect of a grazing ray and how to avoid it
•
Curvature and refraction, reciprocal levelling 
[3CH]
•
Triangle geometry, triangle solution
•
Combination of elevation and plan fixing
•
Simple traversing and co-ordinate computation
•
Simple triangulation
3.  Errors
•
Types of common error and how to deal with them
•
Determination of accuracy 
[3CH]
•
Instrument precision, selection of equipment
4.  Angles and bearings
•
Measurement vertical angles
•
Manipulation of bearings in computational work 
[3CH]
•
Following a bearing
5.  Corrections to measurements
•
Understanding of the need for reduction of slope to horizontal, and the reverse  when setting out
•
Avoidance of, but use of misalignment to avoid obstacles
•
How a tape is standardized 
[3CH]
•
The measurement of air pressure, its uses
•
the measurement of humidity and when it is needed
6.  Instruments
•
Assistance of eye by instruments
•
Faces and rounds 
[3CH]
•
Permanent adjustments of a theodolite
7.  Point to point levelling
•
Use of paragraphing
•
Checking by cuts 
[3CH]
8.  Grid levelling
•
The type of site where grid levelling is appropriate
•
Setting out of grid using two baselines
•
Use of baseline points as TBMs for link circuits
•
Introduction of intermediate sights
[3CH]
•
Unique positioning by grid reference
•
Booking for same for rise and fall reduction method
9.  Radial levelling and detailing
•
The type of site where radial levelling/detailing is appropriate
•
Numbering of readings
•
Sketch of reading positions
•
Introduction of stadia readings
•
Reading of horizontal angle 
[3CH]
•
Booking for reduction by height of collimation method
•
Differences between the two methods of reduction
10. Plotting
•
Plotting by coordinates 
[4CH]
11. Contouring
•
Following a contour on the ground
•
Following a gradient on the ground
[3CH]
12. Profiling (long-sectioning)
•
Distance measurements for reduction to chainage
•
Graphical display 
[3CH]
•
Scales to be used
13. Cross-sectioning
•
Field methods and instruments used in cross-sectioning
•
Booking method and field method that caters for left and right directions from centreline
•
Graphical display 
[3CH]
•
Scales to be used
•
Overlay of formation
14. Knowledge (only) of cadastral surveying
•
Introduction and purpose
•
Method of placing and checking beacon positions
•
Simple layout of plots 
[4CH]
•
Construction of beacons
•
Land Survey Act
•
Land Survey Board, Director of Surveys, Land Survey Regulations, Land Survey Licence
Learning Outcomes
The student should:
•
Be totally familiar with the level instrument
•
Know whether the level instrument is beyond adjustment, and how to proceed with the work
•
Be able to position by coordinates and compute between rectangular coordinates and polar coordinates.
•
Know the difference between reduction by rise and fall method and by height of collimation method, knowing when there is a check and when there is no check
•
The student can interpret and interpolate contours.
•
Know the boundary between Civil Engineering Surveying and Land Surveying.
Method of teaching
Lectures, case studies, group discussions.
Mode of assessment
Assignments, tests, written examination
Proposed Staff
Mr J Kakeeto
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