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	[bookmark: _GoBack]Lesson 1: Types of traverse
	Suggested Teaching Time: 3 hours

	Learning Outcome: Understand the principles of surveying and setting out

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.1 
The different types of traverse
	Outline the content of the learning outcome and the four topic areas (types of traverse): Bowditch correction, using instruments, designing horizontal curves and the use of modern electronic surveying equipment.
Explain the term ‘traverse’ and what it is used for in angular and distance measurement of areas in topographical surveying. Explain the use of stations and angular measurements within the traverse. 
Describe the different types of traverse, namely:
· open
· closed
· linked.

Opportunity for applied learning:
· Using diagrams, illustrate/demonstrate where each type of traverse could be used and why. Apply these to local areas of development.
· Discuss measurement around obstructions and the use of traverse stations in the setting out of buildings’ foundations. Explain how area borders are related to the stations and traverse trilateration.
· Workshop – issue a simple set of angular measurements for a closed traverse. Learners to calculate each angle face right and face left. The average angle is calculated then total sum of internal angles. Discuss the errors in the total sum against the theoretical sum. 
· Link forward to methods of correcting errors in traverse (Bowditch).

	Books
Irvin, W and Maclennan, F – Surveying for Construction (McGraw Hill, 2005) ISBN 9780077111144
Duggal, S – Surveying 2 4th Edition (McGrawHill, 2013) ISBN 9781259029837
Uren, J – Surveying for Engineers 5th edition (Palgrave Macmillan, 2010) ISBN 9780230221574

Websites
www.sccssurvey.co.uk/survey-marking-setting-out/books/survey-books.html 





	
Lesson 2: The Bowditch correction method
	Suggested Teaching Time: 3 hours

	Learning Outcome: Understand the principles of surveying and setting out

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.2 
Bowditch method of correction
	Outline – carried forward from the previous session, take the errors in the closing of a traverse and explain how the Bowditch method can correct the closing error. 
Include the purpose of the Bowditch method and the need for all linear and angular measurements to be compatible with each other. Explain the use of coordinates for setting out, and the referencing for northings and eastings.
Issue a closed traverse with coordinate tabulated data with a closing error.
Demonstrate the Bowditch method – using staged calculations to a fully worked solution – to demonstrate the methodology used to correct each station to ensure the closing error is minimalised. This should be a stage-by-stage process to show the complexity of the calculations involved in the correction of each station’s northing and easting coordinates.
Opportunity for applied learning:
· Issued traverse could be related to a local plot of land for sale. Calculations will establish the total area to ensure accuracy of the selling details. Learners could compare several plots to decide which is the most economical in terms of price and area.
· Workshop – provide a traverse exercise that contains a closing error. Learners to discuss the processes to calculate the corrected angles and sides. 
· Work through a solutions sheet so learners can check their final calculated answers against the correct solution.
	Books
Irvin, W and Maclennan, F – Surveying for Construction (McGraw Hill, 2005) ISBN 9780077111144
Duggal, S – Surveying 2 4th Edition (McGrawHill, 2013) ISBN 9781259029837
Uren, J – Surveying for Engineers 5th edition (Palgrave Macmillan, 2010) ISBN 9780230221574

Websites
www.sccssurvey.co.uk/survey-marking-setting-out/books/survey-books.html 








	Lesson 3: Levelling datum marks
	Suggested Teaching Time: 3 hours

	Learning Outcome: Understand the principles of surveying and setting out

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.3
Procedure and instruments used in the transferring of control points
	Outline the national grid system in the UK, with reference to datum mark ‘zero’ at Newyln in Cornwall. Discuss how information on levels is distributed across the UK.
Discuss the use of ordinance survey benchmarks and the digital information system for downloading local levelling data and levels.
Discuss how to establish a ‘base datum level’ for the site to be set out, with reference to benchmarks, manhole cover positions, road levels, gully levels.
Show the information provided by an architect or designer for the setting out of a building or structure. Provide detailed plans typical of commercial applications.
Provide external sources for datum points that fall outside the site boundaries that would need to be transferred to a temporary benchmark on site.
Explain the methods used to transfer the base datum mark level onto site; how a temporary benchmark is set up on site and retained and protected from damage.
Demonstrate the setting up of: 
· optical plumbing instruments
· dumpy level
· autoplumb
· plumb bob
· construction laser.
Opportunity for applied learning:
· Establish a local benchmark site on a historic building or feature.
	Books
Irvin, W and Maclennan, F – Surveying for Construction (McGraw Hill, 2005) ISBN 9780077111144
Duggal, S – Surveying 2 4th Edition (McGrawHill, 2013) ISBN 9781259029837
Uren, J – Surveying for Engineers 5th edition (Palgrave Macmillan, 2010) ISBN 9780230221574

Websites
www.sccssurvey.co.uk/survey-marking-setting-out/books/survey-books.html 









	Lesson 4: Setting up instruments
	Suggested Teaching Time: 3 hours

	Learning Outcome: Understand the principles of surveying and setting out

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.3
Procedure and instruments used in the transferring of control points
	Workshop – learners to set up a range of levelling equipment and adjust correctly for vertical measurements that include the setting up of: 
· optical plumbing instruments
· dumpy level
· autoplumb
· plumb bob
· construction laser. 
Provide guidance, and check learners set up and adjust the instruments correctly.
Demonstrate how to set up an angular measuring instrument over a station point so it is plumb over the station, using a plumb bob, optical plumb or laser plumb.
Workshop – learners to set up a range of angular measuring equipment and adjust correctly for horizontal and vertical measurements that include the setting up of: 
· theodolites
· total station.
Provide guidance on the correct use and check learners set up and adjust the instruments correctly.
Link forward – using a total station or theodolite for the setting out large radius curves.

Opportunity for applied learning:
· Ask learners to compare the features of a variety of instruments.
	Books
Irvin, W and Maclennan, F – Surveying for Construction (McGraw Hill, 2005) ISBN 9780077111144
Duggal, S – Surveying 2 4th Edition (McGrawHill, 2013) ISBN 9781259029837
Uren, J – Surveying for Engineers 5th edition (Palgrave Macmillan, 2010) ISBN 9780230221574

Websites
www.sccssurvey.co.uk/survey-marking-setting-out/books/survey-books.html 









	Lesson 5: Horizontal curves
	Suggested Teaching Time: 2 hours

	Learning Outcome: Understand the principles of surveying and setting out

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.4	 
Procedures for the design of large horizontal curves

  
	Explain the two basic mathematical methods involved in the setting out of horizontal curves:
· using tangential angles
· using chords.
Cover the use of horizontal curves for infrastructure projects such as roads and railways.
Demonstrate the mathematics involved in the setting out of a large horizontal curve, involving the calculation of the following:
· intersection points
· tangent points
· chainage
· tangential angles
· long chord.
Workshop – horizontal curve calculations using a road curve kerb line. Provide two intersection points and a radius. 
Calculations have to be undertaken for incremental tangential angles and chord lengths.
Check that the calculations on the total tangential angle equal the final intersection point and long chord length.

Link forward to the use of electronic distance measurements and total stations, and their use in setting out predetermined CAD curves using an optical pole.

Opportunity for applied learning:
· Allow learners to physically set out a road junction with a radius and intersection points to full-size scale.
	Books
Irvin, W and Maclennan, F – Surveying for Construction (McGraw Hill, 2005) ISBN 9780077111144
Duggal, S – Surveying 2 4th Edition (McGrawHill, 2013) ISBN 9781259029837
Uren, J – Surveying for Engineers 5th edition (Palgrave Macmillan, 2010) ISBN 9780230221574

Websites
www.sccssurvey.co.uk/survey-marking-setting-out/books/survey-books.html 








	Lesson 6: Digital instruments	
Learning Outcome: Understand the principles of surveying and setting out
	Suggested Teaching Time: 3 hours


	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.5  	 
Use of modern electronic surveying instruments

	Introduction – contrast the use of manual surveying instruments against the use of electronic surveying instruments, and the advantages they offer the civil engineer,
Research – divide the group into small teams and task each team to research the use of digital surveying instruments and their use for civil engineering applications. Collectively pull together the research.
Explain the use and purpose of the following instruments and systems:
· Electronic distance measurements (EDM).
· Total stations.
· Data loggers.
· Global positioning satellites (GPS).
· Global information systems (GIS).
· Laser levels.
· Digital terrain modelling.

Opportunity for applied learning:
· Invite a surveying instruments technical sales engineer to demonstrate the latest technology and its software links to digital imaging of surveys.
· Videos – use of digital levelling equipment for excavation to a formation level.
	Books
Irvin, W and Maclennan, F – Surveying for Construction (McGraw Hill, 2005) ISBN 9780077111144
Duggal, S – Surveying 2 4th Edition (McGrawHill, 2013) ISBN 9781259029837
Uren, J – Surveying for Engineers 5th edition (Palgrave Macmillan, 2010) ISBN 9780230221574

Websites
www.sccssurvey.co.uk/survey-marking-setting-out/books/survey-books.html 
http://goo.gl/4pRXLS
http://goo.gl/vKrdGi







	Lesson 7: Surveying terminology
	Suggested Teaching Time: 1 hour 

	Learning Outcome: Use surveying equipment for surveying processes

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 2.1  	 
Terminology associated with horizontal and vertical control
	


	Present information, with simple sketches where appropriate, on the following surveying terms associated with setting out, vertical and horizontal control:
· base line
· stations
· traverse
· triangulations
· trilateration
· grid
· intersection
· resection.
Provide sketch details where each would be used and its application to surveying. Discriminate between trilateration and triangulation and where each would be used.

Opportunity for applied learning:
· Illustrate the use of base lines with building lines and local authority setting out of roads and buildings.
· Use of intersection and re-section in traverse surveying.
· Use of national grid mapping within the UK and the grid system it contains.
· Use of coordinate grid systems.

	Books
Irvin, W and Maclennan, F – Surveying for Construction (McGraw Hill, 2005) ISBN 9780077111144
Duggal, S – Surveying 2 4th Edition (McGrawHill, 2013) ISBN 9781259029837
Uren, J – Surveying for Engineers 5th edition (Palgrave Macmillan, 2010) ISBN 9780230221574

Websites
www.sccssurvey.co.uk/survey-marking-setting-out/books/survey-books.html 






	Lesson 8: Setting up instruments
	Suggested Teaching Time: 3 hours

	Learning Outcome: Use surveying equipment for surveying processes

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 2.2  
Set up and use of surveying instruments
	 

	Demonstrate how to set up and use the following equipment that learners will experiment with in the workshop.
Workshop – learners set up a range of levelling equipment and adjust correctly for vertical measurements. Include the following: 
· steel bands
· EDM
· automatic level
· tilting level
· laser level
· theodolites
· total stations.
Provide guidance on correct usage and check learners set up and adjust the instruments correctly.
Explain the recording, conversion, transfer, and processing of electronic data from the following digital surveying instruments:
· EDM theodolites 
· total stations.
Undertake simple measurements and record the procedure for transferring these to a format that can be used to produce drawn information.
Link forward to the use of a total station or theodolite for the measurement of angles, using face left and right and other instrument adjustments, to reduce errors in surveying.

Opportunity for applied learning:
· Demonstration by an EDM manufacturer compared to manual measuring techniques.
	Books
Irvin, W and Maclennan, F – Surveying for Construction (McGraw Hill, 2005) ISBN 9780077111144
Duggal, S – Surveying 2 4th Edition (McGrawHill, 2013) ISBN 9781259029837
Uren, J – Surveying for Engineers 5th edition (Palgrave Macmillan, 2010) ISBN 9780230221574

Websites
www.sccssurvey.co.uk/survey-marking-setting-out/books/survey-books.html 
www.topconpositioning.com 
www.leica-geosystems.co.uk/en/index.htm






	Lesson 9: Adjustment procedures
	Suggested Teaching Time: 3 hours

	Learning Outcome: Use surveying equipment for surveying processes

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 2.3  	
Adjustment procedures used for levelling and angular measuring surveying instruments


	Demonstrate the two-peg test on a suitable flat area to check the accuracy of a tilting or automatic level.
Practical – learners to undertake a two-peg test on a level to check its accuracy in accordance with the manufacturer’s tolerance. Included in the two-peg test is an assessment of learners’ ability to:
· Accurately centralise the horizontal bubble.
· Accurately adjust the bubble tube of a tilting level.
· Take staff readings using the level’s cross hairs, establishing a height of collimation.
Practical – learners to apply knowledge and understanding from topic 1.3 by being observed setting up a theodolite over a known point and taking an angular reading to ensure that: 
· They can accurately set up over a station point so the theodolite or total station is vertically plumb over the known point.
· Undertake angular measurements using face left and face right, degrees, minutes and seconds.
· Ensure that the angular measuring equipment is set on a horizontal plane.

Opportunity for applied learning:
· Learners to set up over a known point and use the following terminology set out for a horizontal curve: deflection angle, chainage, intersection point and a chord length.
	Books
Irvin, W and Maclennan, F – Surveying for Construction (McGraw Hill, 2005) ISBN 9780077111144
Duggal, S – Surveying 2 4th Edition (McGrawHill, 2013) ISBN 9781259029837
Uren, J – Surveying for Engineers 5th edition (Palgrave Macmillan, 2010) ISBN 9780230221574

Websites
www.sccssurvey.co.uk/survey-marking-setting-out/books/survey-books.html 
www.topconpositioning.com 
www.leica-geosystems.co.uk/en/index.htm



	Lesson 10: Production of contoured plans
	Suggested Teaching Time: 3 hours

	Learning Outcome: Use surveying equipment for surveying processes

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 2.4  
Production of contoured plans from completed levelling surveys
	 

	Present information to learners on angular and distance measuring instruments. Discuss the capabilities to store data on the instruments to transfer to a civil CAD package for analysis, and the mathematical calculations associated with the gathered data.
Opportunity for applied learning:
· Guest speaker – a technical sales engineer for an instrument manufacturer, or distributer that could provide a guest lecturer and demonstration on the technological developments in data transfer and processing using software packages.
· Video – use of surveying software such as the one-man robotic total station.
· Explain the use of levelling reduced levels in a grid pattern, and the calculation of contours across a piece of sloping topography using ratios between each grid point.
· Demonstrate the use of CAD to undertake the same calculations using software. Examine the benefits of using this system and processes.
Contour workshop: 
· Manual techniques – leaners to undertake a set of grid levels using flying levelling technique to record a set of reduced levels over a sloping area of land. These are then plotted on a scaled grid and a series of three contours plotted across the grid area manually.
· Digital techniques – the same set of recorded levels are entered into a software program as raw data using a total station. These are then printed out as a contoured plan and compared to the manual technique.

	Books
Irvin, W and Maclennan, F – Surveying for Construction (McGraw Hill, 2005) ISBN 9780077111144
Duggal, S – Surveying 2 4th Edition (McGrawHill, 2013) ISBN 9781259029837
Uren, J – Surveying for Engineers 5th edition (Palgrave Macmillan, 2010) ISBN 9780230221574

Websites
www.sccssurvey.co.uk/survey-marking-setting-out/books/survey-books.html 
www.topconpositioning.com 
www.leica-geosystems.co.uk/en/index.htm
http://goo.gl/vKrdGi



	Lesson 11: Co-ordinates
	Suggested Teaching Time: 3 hours

	Learning Outcome: Use and apply surveying data in setting out processes

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 3.1  	 
Calculation of co-ordinates for traverse stations and application of corrections
 

	Workshop – fieldwork to undertake a closed traverse survey using five stations. Learners to be provided with starting stations coordinates and bearing from north. They have to calculate the five stations coordinates using distance measurements and whole circle bearings. Provide the following: 
· A booking sheet for the recording of the face left and right whole circle bearings and distances.
· A sheet for the calculation of coordinates.
· A Bowditch calculation sheet.
Observation and guidance – observe learners taking readings at each traverse station and the measurements between stations. Observe calculations for the traverse and establish the closing error from the measurements taken. 
Instruct learners on how to fill in the Bowditch correction using a spreadsheet approach.
Provide learners with a spreadsheet for five stations corrections so they can manually enter the recorded data. Compare the results and discuss whether they are within a required tolerance.

Opportunity for applied learning:
· Site engineer invited to demonstrate a real application for the correction method employed in the field.

	Books
Irvin, W and Maclennan, F – Surveying for Construction (McGraw Hill, 2005) ISBN 9780077111144
Duggal, S – Surveying 2 4th Edition (McGrawHill, 2013) ISBN 9781259029837
Uren, J – Surveying for Engineers 5th edition (Palgrave Macmillan, 2010) ISBN 9780230221574

Websites
www.sccssurvey.co.uk/survey-marking-setting-out/books/survey-books.html 
www.topconpositioning.com 
www.leica-geosystems.co.uk/en/index.htm



	Lesson 12: Application of setting out data
	 Suggested Teaching Time: 2 hours

	Learning Outcome: Use surveying equipment for surveying purposes

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 3.1 	 
Calculation of co-ordinates for traverse stations and application of corrections

	Recap the use of the Bowditch method for traverse correction from the previous sessions.
Provide a Bowditch calculation sheet.
Explain the calculation of the correction for their horizontal measurements using the Bowditch correction method.

Opportunity for applied learning:
· The application of coordinates to setting out of structures and buildings, and the degree of accuracy and tolerances needed to ensure the quality of the finished product.
· Task – learners to undertake a correction for their traverse that they undertook during the previous session’s closed traverse survey using five stations.
· Observation and guidance – observe learners undertaking corrections and guide as required. 
· Instruct learners on how to fill in the Bowditch correction using a spreadsheet approach.
· Provide learners with a spreadsheet for five stations corrections so they can manually enter the recorded data.
· Compare the results obtained and discuss whether they are within a required tolerance.
	Books
Irvin, W and Maclennan, F – Surveying for Construction (McGraw Hill, 2005) ISBN 9780077111144
Duggal, S – Surveying 2 4th Edition (McGrawHill, 2013) ISBN 9781259029837
Uren, J – Surveying for Engineers 5th edition (Palgrave Macmillan, 2010) ISBN 9780230221574

Websites
www.sccssurvey.co.uk/survey-marking-setting-out/books/survey-books.html 
www.topconpositioning.com 
www.leica-geosystems.co.uk/en/index.htm







	Lesson 13: Cut and fill calculations
	Suggested Teaching Time: 3 hours

	Learning Outcome: Use and apply surveying data in setting out processes

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 3.2  	 
Determination of cut and fill requirements from contours, plan or horizontal section details
 

	Present learners with: 
· A set of cross-sections, reduced levels, their chainages and a longitudinal section through a cut and fill excavation and earthworks project.
· The formulas for Simpson’s rule and Trapezoidal rule.
Demonstrate how the formulas operate, and their constraints in use eg equal number or co-ordinates in Simpson’s rule.
Worked example – provide a worked example of the calculation of a cross-sectional area and the final calculation of the area using both rules.
Opportunity for applied learning:
· Worked exercise – learners to take data and calculate the areas of each cross section. These are then entered into a cut and fill volume calculation to establish if a net gain or loss of excavated material is required.
· Using cost estimates for excavation and filling and landfill, calculate the costs of the cut and fill exercise to establish a financial gain or loss.
· Video – embankment and cuttings related to railway and motorway construction infrastructure projects such as this cut and fill operation (link in resources).

	Books
Irvin, W and Maclennan, F – Surveying for Construction (McGraw Hill, 2005) ISBN 9780077111144
Duggal, S – Surveying 2 4th Edition (McGrawHill, 2013) ISBN 9781259029837
Uren, J – Surveying for Engineers 5th edition (Palgrave Macmillan, 2010) ISBN 9780230221574

Websites
www.sccssurvey.co.uk/survey-marking-setting-out/books/survey-books.html 
www.topconpositioning.com 
www.leica-geosystems.co.uk/en/index.htm
http://goo.gl/ZVXH74






	Lesson 14: Horizontal curves
	Suggested Teaching Time: 2 hours

	Learning Outcome: Use and apply surveying data in setting out processes

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 3.3
Setting out large radius horizontal curves from data provided
	 

	Illustrate – using an annotated sketch, demonstrate the terminology associated with the setting out of a large horizontal curve, to include:
· deflection angle
· chainage
· intersection point
· chord lengths.
Provide learners with two primary tangent points and a radius that will join two points. 
Worked example – calculate the deflection angles and chord lengths at set distances to provide the setting out data for a large horizontal curve.

Opportunity for applied learning:
· Task – learners to be provided with an infrastructure problem and devise a curve to link to straight approaches. Provide a detailed annotated sketch for the client to understand the issues involved. This can be applied to railway or motorway construction.
· Compare the two common methods that can be used for the setting out of a curve.
· Infrastructure – types of standard curves used in railway and motorway design. 
· Technology – use of a total station with pre-loaded data to set out a curve.
	Books
Irvin, W and Maclennan, F – Surveying for Construction (McGraw Hill, 2005) ISBN 9780077111144
Duggal, S – Surveying 2 4th Edition (McGrawHill, 2013) ISBN 9781259029837
Uren, J – Surveying for Engineers 5th edition (Palgrave Macmillan, 2010) ISBN 9780230221574

Websites
www.sccssurvey.co.uk/survey-marking-setting-out/books/survey-books.html 
www.topconpositioning.com 
www.leica-geosystems.co.uk/en/index.htm







	Lesson 15: Evaluate software benefits
	Suggested Teaching Time: 2 hours

	Learning Outcome: Recognise the benefits of modern software applications

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 4.1
Benefits and use of the software built into total stations to aid setting out 
	Benefits to include those applied to civil engineering applications.
Benefits linked to the AutoCAD/Civil CAD applications that convert data to a digital format that can be manipulated. Use the software to appreciate its features, functions and operation.

Opportunity for applied learning:
· Independent research – learners given one total station manufacturer and to prepare a presentation in a small group on the benefits of the integrated software that it contains. Manufacturers could include Leica, Nikon, and Topcon etc.
· Guidance – observe, assist and direct learners.
· Presentation – learners to present their findings and summarise the benefits of the particular system that is used.
· Employability skills – standard of presentation, visual and verbal skills.
· Guest speaker from a manufacturer to present their equipment’s software and digital applications.


	Books
Irvin, W and Maclennan, F – Surveying for Construction (McGraw Hill, 2005) ISBN 9780077111144
Duggal, S – Surveying 2 4th Edition (McGrawHill, 2013) ISBN 9781259029837
Uren, J – Surveying for Engineers 5th edition (Palgrave Macmillan, 2010) ISBN 9780230221574

Websites
www.sccssurvey.co.uk/survey-marking-setting-out/books/survey-books.html 
www.topconpositioning.com 
www.leica-geosystems.co.uk/en/index.htm








	Lesson 16: Global positioning systems (GPS)
	Suggested Teaching Time: 3 hours

	Learning Outcome: Recognise the benefits of modern software applications

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 4.2	 
Advantages of GPS systems and their application to civil engineering works	 

	Demonstrate the application of Global Positioning Systems to surveying applications – how it works, types of receivers used for surveying, hand-held GPS hardware applications.
Guest speaker – GPS manufacturer invited to demonstrate their technology and its application to surveying areas of land, structures and construction projects.

Opportunity for applied learning:
· Video – satellite technology and positioning that forms a GPS network to cover any area of the earth and the accuracy that can be achieved.
· Focus on use of a Tom Tom or SatNav in terms of limitations and accuracy in measuring distances and co-ordinates.
· Compare a GPS survey in terms of the accuracy achieved relative to land-based co-ordinate systems.
· Advantages and disadvantages of GPS applications for surveying.
· Research manufacturers of GPS systems applications for surveying.

	Books
Irvin, W and Maclennan, F – Surveying for Construction (McGraw Hill, 2005) ISBN 9780077111144
Duggal, S – Surveying 2 4th Edition (McGrawHill, 2013) ISBN 9781259029837
Uren, J – Surveying for Engineers 5th edition (Palgrave Macmillan, 2010) ISBN 9780230221574

Websites
www.sccssurvey.co.uk/survey-marking-setting-out/books/survey-books.html 
www.topconpositioning.com 
www.leica-geosystems.co.uk/en/index.htm
http://goo.gl/r0656O
http://goo.gl/xhDQFh




	Lesson 17: Software applications
	Suggested Teaching Time: 3 hours

	Learning Outcome: Recognise the benefits of modern software applications

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 4.3  	 
Computer software to solve typical surveying problems

	 

	Present a series of surveying scenarios that contain common problems that require digital, desk-based solutions. Divide learners into small groups and assign one of the research topics below to each group.

Opportunity for applied learning:
· Investigation: learners to undertake research on one of the following aspects of surveying software applications:
· Geographical Information Systems (GIS)
· Ordnance Survey digital data services
· Computer Aided Design (Civil and AutoCAD)
· Seminar – learners to present a seminar to their peers on their research findings that includes:
· How each system is accessed.
· The accuracy of each software/system.
· How data and information can assist with surveying problems.
· The solutions that can be obtained to establish solutions to each scenario.
· Publish the findings of individual groups so each has access to the three sets of seminar notes.
· Demonstration of a GIS system by a manufactures sales representative on the benefits of such systems and how they can be applied to construction and civil engineering setting out of infrastructures.
	Books
Irvin, W and Maclennan, F – Surveying for Construction (McGraw Hill, 2005) ISBN 9780077111144
Duggal, S – Surveying 2 4th Edition (McGrawHill, 2013) ISBN 9781259029837
Uren, J – Surveying for Engineers 5th edition (Palgrave Macmillan, 2010) ISBN 9780230221574

Websites
www.sccssurvey.co.uk/survey-marking-setting-out/books/survey-books.html 
www.topconpositioning.com 
www.leica-geosystems.co.uk/en/index.htm



	Lesson 18: Assessment summary
	Suggested Teaching Time: 1.5 hours

	Learning Outcome: Summative feedback

	Topic
	Suggested Teaching
	Suggested Resources

	Assessment completion

	Final summative assessment summary:
· Recap on practical fieldwork to provide any missing evidence.
· Group tutorial on assessment and assignment evidence that has to be produced.
· Question and answer session so learners have fully prepared their evidence to meet the assessment criteria.
· Assignment summative feedback procedures.
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