CES1205 
Practice at Leveller level
(Prerequisite CES1105)
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Course description
This course uses what has been learned in courses CES1201, CES1202 and CES1204 in combination in field work The level is the most used instrument in Civil Engineering Surveying and the most usual choice for height control. The leveller needs to be absolutely reliable. Much practice is needed, as the work must be professional, even though used by junior members of the survey team.
The student groups are taught how to carry out tasks, then partly supervised and partly left to fend for themselves in accomplishing the tasks.
Objectives
•
The purpose of this course is to give practice with the level instrument so as to use it fast and efficiently, and in its many uses
•
To give a practical understanding  of back sights, fore sights, intermediate  sights and stadia readings, rises, falls, height of instrument, height of collimation, reduced level and angle and distance measurements for positioning
•
To  give  a  practical  grasp  of  loop  circuits,  link  circuits  and  open  circuits,  misclosures, checking by cuts and adjustments
•
To show in practice when to reduce by rise and fall method and height of collimation method, what uses the rises and falls can be put to without  reduced  levels,  and when they can be avoided by ‘paragraphing’, when is a reduced level safe to accept
•
How to tackle sighting over long distances (valley crossing)
•
How to adjust the level instrument (permanent adjustment)
Course Outline
1. The level instrument
•
The makeup of the automatic level and tilting level
•
Care of the level instrument
•
Setting up of the level instrument,  for backsight  and foresight  use, and centring over a station for radial use
[5CH]
•
Permanent adjustment of the level instrument (the circular bubble, the long bubble/cross hairs) The two peg test
2. Point to point levelling
•
Exercise involving a Bench Mark and three stations to reduce by rise and fall, with totals, differences, misclosure and evaluation of accuracy
•
Exercise in levelling from one Bench Mark through stations along a route, and returning along the same route, paragraphing  the booking to avoid the need for rises and falls by using total rise/fall between stations
[10CH]
•
A double exercise,  first levelling  along the top of a bank and along the bottom  of the bank. Secondly  levelling  in the order top to bottom at each set of points on/below  the bank. The rises and falls in the second case give the height of the bank.
3. Grid levelling
•
Setting out the grid in the form of two base lines with pegs at regular intervals, and tying it in, in plan
•
Point to point levelling along both base lines in a loop circuit from and to a Bench Mark, reduction by rise and fall method and adjustment
•
Laying the tape from one base line to the other (preferably longer than the tape), aligned with the equivalent pegs on each base line. What to do if it is found later that the tape was laid towards the wrong peg
[10CH]
•
Levelling from one base to the other at the same regular interval, but along the tape, using intermediate  sights as much as possible (swings in the contours and   a field check will check out erroneous readings), positioning according to grid reference. Reduction by rise and fall method
•
Overlapping the ends of the grid lines for levels beyond the grid
•
Taking a level along a line, but not at a grid interval. Taking a level that is off the grid lines
•
Using grid lines as control for collecting detail by offsets
•
This exercise may be plotted and contours drawn in the Data Collection course above, but the drawing will be used at the presentations for this course (The fieldwork belongs to this course and the plotting and contouring to the Data Collection course)
4. Radial levelling
•
Choice of already fixed (in plan) station at which to set up, Height of Instrument  (HI), Reference Object (RO)
•
Use of stadia hairs, Hair check, Reading horizontal angle
•
Numbering  and  sketching  level/detail  point  readings.  Method  of  booking  (which  can include split booking, i.e. one person taking the instrument readings while another, at the staff, fills in the sketch/remarks  column, the two synchronised  by the numbering of the points          [10CH]
•
Reduction by height of collimation method
•
Simple tacky traversing
•
This exercise may be plotted and contours drawn in the Data Collection course above, but the drawing will be used at the presentations for this course (The fieldwork belongs to this course and the plotting and contouring to the Data Collection course)
5. Profiling
•
Centreline levelling
•
This exercise may be plotted in the Data Collection course above, but the drawing will be used at the presentations  for this course (The fieldwork  belongs  to this course and the plotting and contouring to the Data Collection course)
[10CH]
6. Cross-sectioning
•
Levelling so as to connect to the profile
•
Interval chosen to suit terrain
•
Extra cross-sections 
[10CH]
•
This exercise may be plotted in the Data Collection course above, but the drawing will be used at the presentations  for this course (The fieldwork  belongs  to this course and the plotting and contouring to the Data Collection course)
7. Valley crossing
•
Point  to point  level,  to and  back,  between  two  distant  points  (not  necessarily  over  a valley) which are at approximately  at the same level, and then level directly from one to the other by setting up close to or over one and then close to or over the other. Compare results                       [5CH]
Learning Outcomes
On completion of the course, the student should be able to:
•
Understand the level instrument, and how to care for it.
•
Know when to use the different styles of levelling.
•
Know the different booking styles for levelling.
•
Carry out simple level surveys efficiently and speedily, for Bench Marks, for earthworks, etc..
•
Know when to reduce by rise and fall and by height of collimation method.
Method of teaching Practicals in the field Mode of assessment
Field sheets and scale drawings constitute the coursework, examined by two individual presentations during the semester.
Proposed Staff
Mr J Kakeeto 
Mr J Clifton
Reading/reference materials
[1] 
John  J. Clifton,  Surveys  for  Civil  Engineering  Projects  Vols.  III  & IV  (Unpublished  but available from the author to students for reading). Relevant sections.
