CES1202 
Reading the Field (feasibility, preliminary and final design) (Prerequisite CES1102)
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Course description
This course is a continuation of the first semester course, but at the first three stages of a project. The students are now familiar with the project types. They have now to recognise the field data needed by the Civil Engineer for the feasibility study, the preliminary design and the final design.
Students are encouraged to read up on what interests them in Civil Engineering topics.
The Engineer  gives his/her  view in class, the Surveyor  shows examples  in the field, and then the students must observe and explore for themselves.
Objectives
•
The purpose of this course is to explain by the Civil Engineer what common field data he/she needs at these stages of projects
•
To draw from the student what common field data would be needed by the Civil Engineer
•
To give the student the opportunity of verifying his/her data list on visits to sites
•
It trains in greater discernment of field data and site identification
•
Safety is stressed both for the students and for others.
Course Outline
Surveys in the Feasibility study
General
• 
Terrain
•
Vested interests 
[2CH]
•
Environmental impact, including agricultural/pastoral  and social impacts
Power lines
•
Assessment of power supply need
•
Difficult areas 
[3CH]
•
Route considerations
Microwave linkage
•
Possible tower sites (access, accommodation, security, low flying aircraft)
•
Intervisibility 
[2CH]
•
Reflective surfaces
Hydraulics Structures (Dams, Weirs, Barrages and Reservoirs)
•
Reservoir capacity
•
River profile, Flow sufficiency (size and nature of catchment area, likely changes)
•
Water quality (effluents) 
[2CH]
•
Location  (bowl  shaped  reservoir  site  with  narrow,  contracting  wall  site,  geological outcrops or faults, alternatives)
•
Spillway site, Material sites
•
Downstream situation
Drinking Water Supply
•
Number of sources, and their flow , Type of source, Field data for intake type
•
Potential routes of the transmission mains
•
Distances to and heights of potential storage sites/reservoirs 
[3CH]
•
Distribution area
• 
Consumers
Sewage disposal
•
Disposal area
•
Population distribution
•
Position of drinking water intake 
[2CH]
•
Stream crossings, Terrain, Urban or rural area
•
Vehicle service stations
Refuse disposal
•
Drainage pattern near disposal site 
[1CH]
Drainage and Flood Control
•
Stream use, Transportation systems
•
Sampling of water and residues 
[2CH]
•
Wetlands, Water table investigation
•
Spread or confine water flows, Flash flooding
Irrigation
•
Productive areas
•
Infiltration rate of soil, Soil samples (for chemical properties, fertility tests)
•
Water samples (for chemical properties, particularly salt)
•
Health hazards (malaria, bilharzia) 
[3CH]
•
Deforestation, Environmental impact
•
Erosion and sedimentation
Architectural & Factory sites
•
Site suitability to concept 
[2CH]
•
Site ownership dispute
Highways (and railways where applicable)
•
Existing road network
•
Growth rates
•
Existing and potential civil works 
[3CH]
• 
Terrain
•
Traffic census
Survey at the Preliminary design stage
General
•
Alternatives 
[1CH]
Sewage disposal
•
Buildings, Erosion areas, Existing roads
•
Flood areas, Natural drainage pattern
•
Possible lower limit of future building expansion
[3CH]
•
Market places, Restaurants and hotels
•
Reticulation mains, Treatment works site
Drainage and Flood Control
•
Drain location obstacles
•
Steepness of routes 
[2CH]
•
Structures near route
•
Maintenance proposal of the Engineer
Irrigation
•
Advection, Anticlines
•
Small scale contour mapping in plan, Contour interval
•
Head-point / command area 
[3CH]
•
Access through site
•
Labour accommodation
•
Gradients, Gravity flow
Highways (and railways where applicable)
•
Rock cut
•
Bridge / culvert sites, Borrow pit, quarry and water point sites
•
Causeways, Junctions
[2CH]
•
Ground control for aerial mapping
Survey at the Final design stage
Power lines
•
Placement of corner pegs with references
•
Profile along centre line and on reserve edges
•
Detail plan 
[2CH]
•
Substation sites
•
Soil/rock investigation
Microwave linkage
•
Structural effects of structure on which tower is to be constructed
•
Wind load 
[3CH]
•
Connection of site with cadastral mapping (without defining boundaries)
•
Soil or rock investigation
Hydraulics Structures (Dams, Weirs, Barrages and Reservoirs)
•
Contour survey (ground, aerial, sounding)
•
Side valleys
•
Spillway crest level 
[3CH]
•
Water level markers (surge, Freeboard)
•
Intake, pump house (housing, stores, vehicular access)
Drinking Water Supply
•
Intake site, Raw water main, Treatment works
•
Fresh water main, Storage tank sites
•
Gravity distribution mains, Stream crossings, road crossings 
[3CH]
•
Pumping mains, Marker posts, Way-leaves, Probes to rock
•
Communal water points, Break pressure tank sites, Balancing tank sites
Sewage disposal
•
Distance between manholes
•
Grease traps
•
Large trees and tree roots, Probes to rock 
[3CH]
•
Road crossings, Rocky areas, Route location
•
Soil types and sampling, Trial pits, Underground services
•
Vehicular access
Drainage and Flood Control
•
Final route location
• 
Profile
•
Detailing of channels and obstacles 
[3CH]
•
Detailing of structures
•
Grid levelling/cross-sections
Irrigation
•
Water table
•
Beacon placement, Canal/pipeline route establishment, Profiles
[3CH]
•
Flumes, Inverted siphons
Architectural & Factory sites
•
Topographical mapping, but showing services available and access to site
•
Drainage onto, through and away from site
•
Geotechnical considerations
Highways (and railways where applicable)
•
Existing traverse points and height control
•
IP positions, Curve data
•
Bridge sites, Junction sites, Box culvert sites, Materials sites 
[4CH]
•
Centerline setting, Profile and cross-sections, Earthwork calculations
•
Trial pits/hand angering/soil samples/ depth of top soil
Learning Outcomes
On completion of the course, the student will:
•
Have gained from the experience of a practicing Engineer regarding the field data needs of the Engineer  during  feasibility  study,  preliminary  design  and  detailed  design,  and  where  the Surveyor fits into the process.
•
Have experienced the field reality of data recognition at these three stages of a project under the guidance of an experienced Surveyor.
•
Have increased their powers of observation for engineering data.
•
Have learned to write simple reports.
•
To be able to anticipate what engineering field data to expect.
•
Be able to locate routes for pipes.
Method of teaching
2 hours a week are taken up by a practicing 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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Dr. Musaazi 
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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] 
Periodicals,   found  in  the  library,  with  articles  on  interesting  matters  relating  to  Civil
Engineering projects.
[3] 
Dams and Weirs – An Analytical  and Practical  Treatise  on Gravity  Dams and Weirs and
Butress Dams, Submerged Weirs and Barrages   W G Blich 
Courthope Press
[4] 
Dams and Weirs 
William G Bligh
[5] 
Dams and Irrigation 
M I Narasaiah
[6] 
Dams and Geomorphology 
P J Beyer
	[7]
	FAO Fisheries and Aquaculture Dept. 
Dams, Fish and Fisheries
	Available
	on

	
	internet
	
	

	[8]
	The Drinking Water Book: A Complete Guide to Safe Drinking Water
	Colin Ingram
	

	
	ISBN 9780898154368
	
	

	[9]
	Safe Drinking Water Advisor: A Compliance Assistance Resource
	Awwa staff
	

	
	ISBN 9781583214121
	
	


[10] 
Handbook of Public Water Systems 
Hdr Engineering 
ISBN 9780442024062
John Wiley & Sons inc
