CES2102 
Reading the Field (construction, maintenance, rehabilitation) (Prerequisite CES1202)
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Course description
This course is a continuation of the previous semester’s course, but now at the stages of Construction, maintenance and rehabilitation. Monitoring for maintenance requires a good understanding of what is taking place in the life cycle of Civil Engineering projects. The students are encouraged to consult the standard  design manuals for the standards  projects  need to fulfil and do much of the investigative work on their own.
Objectives
•
The purpose of this course for the Civil Engineer to explain what common field data he/she needs at the stages of constructing, maintenance and rehabilitation projects
•
Construction needs setting out, monitoring for maintenance needs constant observation, and a knowledge of the design criteria of projects, rehabilitation needs an understanding of cost effectiveness.
•
To make the student observant to see the deterioration of Civil Engineering projects, and why.
Course Outline
Survey during the Construction stage
General
•
Verification of levels, directions and distances
[2CH]
Power lines
•
Finding line between corner pegs, Measuring distances to tower sites
•
Calculation angle of tower skew at corners and junction sites
[2CH]
•
Setting out foundation excavations, with levels
•
Setting out substation sites
Microwave linkage
•
Setting out structure and accessories
•
Verticality 
[2CH]
Hydraulics Structures (Dams, Weirs, Barrages and Reservoirs)
•
Setting out (core trench), Spillway
•
Vegetation and overburden
•
Borrow pits (quantities) 
[2CH]
• 
Blasting
Drinking Water Supply
•
Setting out works at sites
•
Trenching for pipes 
[2CH]
Sewage disposal
•
Treatment works site
•
Benching for trench digging 
[3CH]
•
Manhole placing
Drainage and Flood Control
•
Benching for trench digging
•
Placing of culverts 
[2CH]
Irrigation
•
Division of area into frames
•
Benches for canal construction
•
Laser level for unit construction 
[3CH]
•
Bridges, Crossings
•
Canal linings, Division boxes, Drop structures, Off-takes
Architectural & Factory sites
•
Fitting building to site (absolute positioning)
•
Excavation 
[3CH]
•
Setting out (relative positioning)
•
Checking construction positions, shape and levels
Highways (and railways where applicable)
•
Preliminary centreline setting, Earthwork calculation verification
•
vegetation and top soil stripping, precision setting of centreline
•
Bridge positioning, Culvert positioning, Drainage diversions, Traffic diversions
•
Slope staking, Formation pegs, layers of material
[4CH]
•
Material volumes, spacing of heaps, Mass haul diagrams
•
Application of widening / super-elevation, Junction sites, Bus / lay-bys
Survey for Supervision of construction (where different from construction)
Power lines
•
Correctness of excavations, Correct use of levels
•
Straightness of lines, Verticality of towers/poles 
[2CH]
Sewage disposal
•
As-built drawings
Highways (and railways where applicable)
•
Preliminary centreline setting, Earthwork calculation verification
•
Precision setting of centreline, Bridge positioning, Culvert positioning
•
Application of widening / super-elevation, String lining
[3CH]
•
Junction sites, As-built drawings, Material volumes
•
Compact test sampling
Survey for Monitoring for maintenance
General
•
Are design criteria still met?
•
Change of context? 
[2CH]
Power lines
•
Condition of towers/ poles, Condition of reserve
•
Change in external situation that affects the power line 
[2CH]
Microwave linkage
•
Structures, roads etc. are dealt with in another course
Hydraulics Structures (Dams, Weirs, Barrages and Reservoirs)
•
Flow change, Sedimentation, River control measures
•
Sand harvesting, Seepage, Slippage 
[3CH]
•
Condition of spillway lining, Livestock and wildlife use
•
Deformation, Tampering with wall or spillway crest
Drinking Water Supply
•
Leaks (pipes, air valves, washouts)
•
Unprotected springs, intakes, tank sites, valves
[2CH]
Sewage disposal
•
Biogas disposal
•
Checking of flows 
[2CH]
Drainage and Flood Control
•
Sedimentation of drains and culverts
•
Misuse of drains, Capture of water flows into drains 
[2CH]
•
Flood barriers
Irrigation
•
Change of water quality, Change of water quantity
•
Crop damage, Damage by livestock/wildlife 
[2CH]
•
Deforestation, Flooding, Leaching, Sedimentation
Architectural & Factory sites
•
Usually catered for
Highways (and railways where applicable) Airports
•
Are design criteria still met?
•
Pavement surface condition
•
Drainage 
[3CH]
•
Road use
• 
Structures
Survey for maintenance (where needed)
Highways (and railways where applicable)
•
Data for maintenance schedule
•
Investigations into deterioration or inefficiency of projects
[3CH]
•
Master plan
Survey for rehabilitation
General
•
Usually, old projects are re-designed to cater for new circumstances 
[2CH]
Sewage disposal
•
Numbering of manholes
•
Existing sewers, Invert levels
•
Township plan showing sewers, Updating of maps 
[3CH]
•
Video record
Highways (and railways where applicable)
•
Data to show the exact problem, its extent and ramifications
•
Data for economic and efficient solution to the problem
[3CH]
•
Data fob decision of whether to rehabilitate, abandon or redesign
Learning Outcomes
On completion of the course, the student will:
•
Have knowledge of the survey requirements of construction of Civil Engineering projects.
•
Be able to report on the standard of a project in respect of th% official design standards.
•
Be capable of drawing up a maintenance schedule.
•
Be able to advise on rehabilitation, or redesign of a project.
Method of teaching
2 hours a week are taken up by a practising Engineer talking with the students. Then a further
2 hou2s 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] 
Design Manuals of the Ministry of Works, Uganda National Roads Authority, National Water and Sewerage Corporation, UMEME, etc.
[3] 
Laws  in  this  and  other  countries  relating  to  Civil  Engineering  projects,  or  the  supply  of services.
[4] 
Textbook of Land Drainage(1916) Jeffery Joseph A  (University of California  (on Google)
[5] 
Flood Control  and Drainage  Engineering  SN Ghosh 3rd  Edition  ISBN 978-0-415-39890-9 (Includes GIS and remote sensing)
[6] 
Urban Drainage David Butler John Davis 2nd Edition 
ISBN 978-0-415-30607-2
