CES1102:  Reading the Field (general features, design concept)
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Course Description:
Reading the Field, or Field Data Recognition is a basic professional activity of the Civil Engineering Surveyor. This does not treat of design, but of those features in the field which may have a bearing on the design proposal of the Civil Engineer. The Engineer explains his/her viewpoint in the classroom, the Surveyor shows examples in the field. Then the students observe and explore for themselves. This semester the students will study the general features of different civil engineering  project types and the manner in which a design concept is gained.
Objectives
•

The purpose of this course is to acquaint the student with the different common project types found in civil engineering, and the manner in which a design proposal is conceived.
•
It gives the experience of meeting field data through visits to sites
•
It trains in field data collection (measuring, counting, sketching) and in report writing
•
It brings an awareness of safety precautions that are incorporated into the design both for the project itself and the general public (including the Surveyor and his/her team while working)
•
It gives a basic understanding of how to handle field work.
Course Outline
1. 
The Surveyor’s requirements while in the field
•
Accommodation, security
•
Availability of casual labour
•
Camp needs (water, provisions, medical facilities)
•
Datum points
•
Fuels, vehicle repairs 
[1CH]
•
Materials (cement, sand ballast, iron rods, pegs, hardware)
•
public transport, means of communication
•
letter of introduction
2. General
Common matters
•
Vested interests, Avoid verbal understandings. Have everything on paper
•
Assurance that there is no dispute over ownership of the land
•
Relationship with legal tenants of the land, Encroachment
•
Depicting the legal/physical boundaries on mapping 
[1CH]
•
Drainage pattern coming onto site or nearby plots is all important
•
Trial pits and/or auger holes to depth of foundations for soil sampling
•
Depth to rock, water table, rock outcrops, Safety precautions
Power lines
•
Different types of power line (overhead, underground)
•
The reason for different voltages, how to recognise them and their different requirements
•
Phases, Cables in catenary 
[1CH]
•
Clearance, Fall distance
Microwave linkage
•
Different radio waves and their effects
•
Interference 
[1CH]
•
Tower sites
• 
Intervisibility
Hydraulics Structures (Dams, Weirs, Barrages and Reservoirs)
•
Catchment area
•
River flow, delayed flow, regular flow, seasonal flow, peak, low, flow control, flooding, mean annual rainfall, length of dry season 
[1CH]
•
Dam wall, abutments,  impermeable  membrane,  leakage, spillway, earth filled, concrete, fish bypass, debris
•
Impoundment area (reservoir capacity)
Drinking Water Supply
•
Hydraulic gradiant 
[1CH]
Sewage Disposal
•
Fluid carrying solids
•
Combustible gases 
[1CH]
•
Unpleasant smell
Refuse disposal
•
Recycling (types of refuse)
•
Collection sites
•
Dumping site requirements (Influences) 
[1CH]
•
Collection schedules
Drainage & Flood Control
•
Weight of water
•
Keep movement slow 
[1CH]
•
Keep volumes small
Irrigation
•
Keeping soil wet 
[1CH]
Architectural and Factory Sites
•
Will a simple slope measurement do? or is a contour plan necessary?
•
Services near and on the site 
[1CH]
•
Access to the site
Roads Railways
•
Curves, horizontal, vertical
•
Super-elevation, widening 
[1CH]
•
Sight distances
•
Drainage, structures
Airports
•
Types of aeroplanes and their ground needs
• 
Airspace
•
Airport facilities 
[1CH]
•
Ground space
Precision surveys (Tunnels, deformations)
•
The control, connecting the two ends directly, or reliance on government points, or use of
GPS
•
Control in the tunnel during construction
•
Obtaining direction in an excavation 
[1CH]
•
Setting permanent stations for deformations
•
Checking for movement in three dimensions
•
Checking for rotation in each of three dimensions
Sub-surface work
•
Contouring an underground layer
•
Measuring dip and strike
•
Electrical resistivity methods 
[1CH]
•
Aquifer capacity
Sub-aquatic data
•
Bridge or jetty piers
•
Shipping lanes 
[1CH]
•
Harbour clearance
•
Shoreline protection
Surveys for Conception of proposal
General
• 
Accessibility
•
Later expansion
•
Built up areas
•
Climate, Vegetation 
[4CH]
•
Terrain (sites and routes), Drainage pattern, Rock outcrops
•
Way-leaves/reserves,  Environmental effects
Power lines
•
Economic activity at terminals and en route 
[4CH]
Microwave linkage
•
Objects of interference
Hydraulics Structures (Dams, Weirs, Barrages and Reservoirs)
•
Weir or dam (water depth)
•
Siting 
[4CH]
•
Geological structure
•
Construction material availability
Drinking Water Supply
•
Watershed, Population
•
Livestock, Irrigation, Industry 
[4CH]
•
Water quality
Sewage disposal
•
Airport position, Aquifers, Existing water supply
•
Factories and their type, Factory effluent needs 
[4CH]
•
River reserves
•
Treatment works site
Drainage and Flood Control
•
Disposal area
•
Topographical drainage system, Upstream vegetation cover 
[4CH]
•
Urban or rural setting
•
Erosion, Hydrological flows
Irrigation
•
Access to inputs and market
•
Water sources, natural drainage, opencast mining
•
Natural vegetation 
[4CH]
•
Land reclamation
•
Type of irrigation (drip, basin, spray, furrow, provision of water to small-holders)
•
Drainage from area
Architectural & Factory sites
•
The conception is in the mind of the Principal Client, and the Architect or Engineer
[4CH]
Highways (and railways where applicable) Airports
•
Economic activity at each terminal, Economic activity en route
•
National and Regional corridors
•
Urban areas 
[4CH]
•
Present road/railway network
•
Raw materials
Precision Surveys (tunnels)
•
Geotechnical aspects
•
Geological indications 
[4CH]
Learning Outcomes
On completion of the course, the student will:
•
Have gained a general understanding of the common Civil Engineering project types met with in practice.
•
Have gained from the experience of a practising Engineer regarding the field data needs of the
Engineer during his/her concept of a design proposal,
•
Have  experienced   the  field  reality  of  field  data  collection   under  the  guidance  of  an experienced Surveyor
•
Have increased their powers of observation for engineering data
•
Have learned to write simple reports
•
Have learned the principles of safety in respect of field work on projects.
Method of teaching
2 hours a week are taken up by a practising Engineer talking with the students. Then a further
2 hours a week are in the field under the guidance  of an experienced  Surveyor.  Then the students are given an assignment to carry out in the field and report on.
Students  are encouraged  to seek solutions  to problems  through  discussions  with Engineers and Surveyors, as also to make use of the library and the internet.
Mode of assessment
The reports are marked as Coursework. Examination is by two individual oral presentations a semester.
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Reading/reference materials
Most Books on Civil Engineering topics deal with design, which the student does not need.
[1] 
John  J.  Clifton,  Surveys  for  Civil  Engineering  Projects  Vols.  I  &  II  (Unpublished  but available from the author to students for reading). Relevant sections.
[2] 
Overhead Power Lines, Planning, Design, Construction F Kiessling P Nefzger JF Nolasco U Kaintzyk ISBN 978-3-540-00297-0
[3] 
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