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AIMS
· This module is designed to develop students’ skills in using modern surveying equipment to carry out a range of typical site surveying procedures and calculations. Students will also develop the skills required to produce cartographic details from survey information using a manual approach. 
LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to demonstrate the ability to:

1. 
Use a range of instruments pertinent to the surveying and setting-out process.

2. 
Define the principles of surveying and setting- out.

3. 
Reproduce from raw data the information required for cartographic detailing and setting-out of construction works.

INDICATIVE CONTENT

· Understand the principles of site surveying:
· Linear measurement: errors in using steel tapes; adjustments for tension, sag and temperature; change of standard length; semi-permanent adjustments to Electromagnetic Distance Measurement (EDM) instruments (for temperature, pressure, curvature of the Earth).

· Levelling: errors in levelling and compensation methods; reciprocal levelling; flying levels; location of Ordnance Bench Mark (OBM); principle and practice of setting up a Temporary Bench Mark (TBM); levelling large areas (grid and radial methods); direct and indirect methods of contouring.
· Angular measurement: errors and methods for reducing errors; reduction of angular

Measurement; horizontal and vertical angles; computation of true horizontal length (from slope distance and angle of inclination).

· Distinction between open, link and closed traverse: traverse for area control; factors affecting choice of traverse stations; whole circle bearings; distinction between grid, true and magnetic north; coordinate system; Ordnance Survey (OS); grid references; angular closing error and correction; Bowditch correction for misclosure errors.

· Setting out: principles; control of spread of error (working from the whole to the point); procedure for coordinated setting out; appropriate accuracy; procedures and practices for setting out ground works; upper floors; road construction; drainage and sewerage works; embankments and cuttings.
· Be able to use site surveying instruments:
· Appropriate instruments: linear measuring instruments e.g. steel bands, sonic measuring devices, EDM instruments.
· Levels: optical (automatic and tilting); water level; general construction laser; pipe alignment laser; electronic and optical levels; angular measuring instruments; optical and electronic theodolites; magnetic compasses and compass attachments to theodolites; combined theodolites and EDM devices (total station instruments); vertical alignment instruments e.g. plumb bob, spirit level, optical plumb, laser alignment.
· Electronic and laser instruments: electronic reading levels; electronic logging of field data; laser construction levels; laser alignment levels; EDMs; Global Positioning Systems (GPS); digital terrain modelling.

· Understand cartographic detailing of construction works:

· Raw data and translation for cartographic detail/setting out: levelling; plotting contours by graphic interpolation; plotting of cross-sections from contoured plans; area measurement (manual, mechanical, electronic methods); computation of volumes from spot heights; ground sections and contours; calculations of volumes of cut and fill (straight road with transverse sloping ground).
· Angular measurement: correction to measured angles, distances, bearings and coordinates for a closed traverse, manual and electronic plotting of traverse surveys, survey symbols.
· Setting out: computation of deflection angles; distances for coordinated setting out.

· Understand the software available for site surveying:

· Surveying computer software: software for capturing data in the field; dedicated software for setting out; built-in capabilities of total station instruments; commercial software and programmed spreadsheets to facilitate repetitive surveying calculations; Geographical Information Systems (GIS) and OS digital data

LEARNING AND TEACHING STRATEGY

                             Issues relating to the concepts and principles associated with surveying are suited to delivery using an assortment of lectures and practical, which develop the classroom based learning. This gives the student the opportunity to integrate theory and practice through the use of the surveying instruments e.g. theodolites and levels. Furthermore this module will afford students the opportunity to take responsibility for their own learning, to be engaged, independent learners but with the support of their peers and the lecturing staff.

The allocation of teaching to deliver the module is:

	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement Learning
	0
	0%

	TOTAL
	200
	100%


ASSESSMENT

Assessment Component 1 - 50%

Practical and written report. (Max 2000 words)
Exemplar
1. Students will undertake a level surveying exercise to demonstrate their competence in the use of a level and submit their results in a report format clearly demonstrating the closure error and mathematical checks.
2. Students will undertake an exercise to demonstrate their competence in the use of a theodolite for reading both horizontal and vertical angles. Results will be submitted in a report format showing all necessary checks.
3. Students will undertake the setting out of a road curve using data previously calculated. Submission of results will detail any errors and list the possible sources of errors.
4. Students will undertake a contour survey. Submission will be in the form of a contour survey plan.

Assessment Component 2 - 50%

Phase Test - 2 Hour duration

Requires that the student demonstrates an understanding of the theoretical aspects of surveying; the test will include a multiple-choice element together with examples of contouring, levelling and road curve calculations.

Assessment Summary

	Activity type
	Percentage

	Written
	

	Coursework
	100%

	Practical
	

	TOTAL
	100%
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