School of Civil Engineering & Geosciences
M Eng.  Civil Engineering, Civil & Environmental Engineering, Civil & Structural Engineering

Stage 4 Project Titles – 2004/5
· You should contact specific staff to discuss and reserve a project. This process may be initiated at any time between June and September 2004, projects are offered on a “first come” basis. 
· Semester 1 (2004/5) will begin with a Project Week (13-17 Sept) which will replace the Induction Week of previous years and will be used to deliver formal sessions on managing your project, library searches, writing the Dissertation, as well as allowing you to meet with your Project supervisor to complete the planning of your project. 
· All projects must be selected and registered with the Stage 4 Tutor (P.J. Sallis) at the end of Week 8 Project Week (formerly Induction Week).
· Guidance notes can be found at :

http://www.staff.ncl.ac.uk/p.j.sallis/note499/st3-4disnotes.doc
user and password are both the word       cassie       (all lower case).
NOTE
1) Several Projects have sufficiently broad scope that the supervisor could supervise students from outside the specialist discipline under which the project is listed, e.g. Environmental Engineering project No 2. is also relevant to GE students; WR project No 4. is also relevant to EE students, etc. etc.
2) Titles that were offered last year have been included in italics as an indication of the wider research interests of staff. You may also approach staff with your own project idea if the topic is relevant to their expertise and they are willing to take on your own suggested title.
Environmental Engineering
1. Minimum operating requirements of a low cost incubator for bacteriological water quality testing. Standard methods of testing bacteriological quality of water (e.g. membrane filtration) require incubators with accurate temperature control. These incubators are expensive and require reliable electricity supply, both of which can be a problem in developing countries or remote areas.  An innovative low cost incubator was designed by former CEGS students (Chris Woodley and Richard Brown), which maintained a given temperature by refilling periodically with hot water.  The first objective of this project would be to investigate the relationship between the accuracy of bacteriological tests (e.g. membrane filtration) and the incubator temperature range, with respect to the required quality for intended re-use. The second objective would be to investigate the operational implications of a wider acceptable temperature range on a low cost incubator (e.g. minimum acceptable frequency of refilling). (CAW)
2. Design and management of landfill leachate drainage systems to prevent fouling.  Description: landfill leachates normally foul pumping and drainage systems, causing problems and expense for landfill operators.   This project involves investigation of leachate management systems with different design characteristics (variation in the aggregate used for the drainage medium; different pump types).   Modelling of routinely collected leachate monitoring data will be used to assess the performance of the different designs from the point of view of fouling.  The implications for drainage system performance of the Landfill Directive will be assessed.  The student will work closely with a consortium involving Terraconsult Ltd (landfill design specialists), Mineral Solutions Ltd and the Environment Agency, using data from landfill sites from NW and NE England. Supervisor: Professor David Manning.
3. Biological Removal of Carbon and Nitrogen from Municipal Wastewater in a Novel Pilot-scale Bioreactor. A modelling and pilot-scale field study in collaboration with Northumbrian Water Plc. This study can be configured for a single student, or two students with separate areas of research. Interface with the pilot plant need only be on the chosen day of experimentation.(TD)
4. Cost implications for the use of recycled plastics as packing materials in trickling biofilters. Recently, laboratory feasibility has been demonstrated for the use of “Econoplas” porous drainage material as a replacement packing matrix in biofilters. In conjunction with Northumbrian Water Ltd (NWL) and Econoplas Ltd, cost analysis will be assessed for both the manufacture and the use of this material as a direct replacement for stone/clinker in existing sewage treatment facilities. (PJS) 
1. Potential of fluorescence measurements to predict other wastewater parameters (PJS/CAW) 

(investigating the relationship between fluorescence outputs and COD, BOD, pathogens, sulphide, algae and photosynthetic activity)

2. Minimum operating requirements of a low cost incubator for bacteriological water quality testing in developing countries, (TPC/CAW) 

(investigating the relationship between the accuracy of bacteriological tests (e.g. membrane filtration) and the temperature range of incubator, with respect to the required quality for intended re-use) 

3. Calibration and testing of an EXCEL model of algal concentration in waste stabilisation ponds, (TPC/CAW)
4. Development of an automated respirometric method to predict wastewater biodegradability under thermophilic aerobic conditions. (CF / GKA)
5. Efficiency of Aluminium Smelter Sludge (Red Mud) as an adsorbent for cadmium, phosphate and colour in contaminated water.(TD/CF)

6. Effect of chelated trace elements on the performance of laboratory-scale anaerobic digesters. (TD) 

Geotechnical Engineering
1. Risk Assessment of Key Structures. This project will involve a study of key structures that are critical to the north east.  A risk assessment will be undertaken of the geotechnical aspects of those structures with the intention of identifying those in the most critical state.  The project fits with current Government thinking on how the infrastructure should be valued. (BGC)
2. Use of a waste materials in cement building products (SG)

3. Use of electrokinetics in sports turf dewatering (SG)

1. The Ground is a Valuable Source of Energy (BGC)

2. The legacy of industrial activity and the impact it has on civil engineering (BGC)
3. Finite element modelling of full scale embankment on soft clay (MR) 

4. Modelling small strain behaviour in Plaxis finite element code-Application to tunnels.(MR)
5. Use of a waste materials in cement building products (SG)

6. Use of electrokinetics in sports turf dewatering (SG)

Transport Engineering 
1. Evaluation of Demand Responsive Transport schemes in metropolitan areas This project will utilise an existing dataset that has been generated to explore the impact of DRT in urban and peri-urban areas of England and Scotland. The investigation will focus on the evaluation of technical performance, economic viability and service provision of selected DRT schemes (JDN)
2. The Impact of Road Safety Cameras on Road Safety in Northumbria. This project would utilise a database of road traffic accidents available to the University to examine the effectiveness of fixed, mobile and red-light cameras on fatal, serious and slight injury accidents on all roads in Northumbria in a 'before' and 'after' study. (NT)
3. (i)Designing Infrastructure for cyclists, An engineering approach.
(ii) What causes delay to cycle journeys?

Both of these projects make use of a new technique for surveying cycle journeys that has been developed by TORG and the Geomatics group. A cycle equipped with accurate GPS positioning is available for survey purposes. Students would be able to make use of this in their studies. (RNB)
4. An investigation of the applications of EVI (Electronic Vehicle Identification) for UK traffic enforcement. (PTB)
5. Functional design of a hybrid road user charging system suitable for both urban and inter-urban road pricing (PTB)
1. Role of the Media in Influencing Public Opinion on Transport Issues (NT)
2. What makes an Enforcement Strategy in Transport Effective? (NT)
3. Trends in Roadside Air Pollution in Newcastle.(RNB)
4. Road Traffic Accident Trends, National vs the North East.(RNB) 
5. The use of  personal mobile devices for the provision of real-time travel and transport information (PTB) 
6. The use of biometric authentication and smart cards in the airline industry  (PTB) 
7. The potential for using Virtual Reality as a tool to assess transport safety (PTB)
8. Measuring the impact of telematics-based Demand Responsive Transport.(JDN)
9. Services An eligibility checking tool for staff travel claims .(JDN)
10. Investigation of combined freight and passenger mobility services in urban areas.(JDN)
11. An assessment of the "PlusBus" passenger information strategy.(JDN)
Water Resources
1. Mineral carbon sequestration in metallurgical slags and other by-product material The project has scope for a student to develop the work in a number of directions, both theoretical and practical. Initial literature review would cover mechanisms and rate of reaction between carbon dioxide and calcium/magnesium minerals present in metallurgical slags under various conditions. The research could then develop along several themes, including one or more of the following:-Other waste or by-product materials (e.g. FGD wastes or crushed concrete); Practical conditions for slag/CO2 reactions (autoclaves, flooding of old slag heaps); Laboratory investigation of reactions (modified bomb); Mathematical modelling of reactions (solmineq; Geochemist workbench); Improved aggregate qualities of post treated material; Sequestration in natural geological conditions.    Supervisors: Jon Aumônier; David Manning
2. "The European Water Framework Directive: The effect on coastal waters." How are consulting engineers going to implement the directive and what will be their technical needs in terms of coastal dispersion modelling? This project will involve a case study of a local long sea outfall. This will be examined with respect to future compliance. (Eric Valentine)
3. Engineering design aspects of potential geothermal energy exploitation in Weardale. Description:  A geothermal exploration borehole to a total depth of 1000m is to be drilled in Weardale this year.  This is the first serious attempt to harness natural heat energy of this nature in the UK for twenty years, and is a very exciting prospect.  The student will be able to get involved with the borehole drilling while it is in progress, and will then be able to work with PB Power Ltd, Wear Valley District Council and One North-East on the engineering design aspects of possible full-scale implementation of geothermal energy production. Professor Paul L Younger and Professor David Manning.
4. Nutrient fluxes at Nafferton Farm Earth System Laboratory. Following on from preliminery analysis of Nitrate and Phosporus measurements at the farm, a series of new pollution stripping features will have been installed. It is crucial that the operation, efficiency and maintenance issue of these features is established and evaluated, and the project can any of these aspects. (PFQ)
5. Micro-scale geothermal energy as a sustainable energy source. Review of feasibility and potential for micro-scale geothermal energy in northern England; contact with local suppliers and demonstration sites; assessment of results from experimental site studies; identification of potential new sites and outline design of potential schemes.(GP)
6. Design of urban drainage systems for future climates - Investigating the use of synthetic and observed rainfall series in simulations of urban drainage systems. An existing rainfall model will be used to characterise inputs to sewer systems, and sewer models used to identify frequency and location of flooding for both current and future climates.  (CGK)
7. Summer flooding in north-east 2004

Supervisor: Chris Kilsby

assessment of impacts of August flooding, including analysis of rainfall data, collation of data on urban and rural flooding, impacts on waste-water treatment, incidents of sewer overflows and pollution, loss of revenue from tourism, transport disruption etc. Consider context of climate change. (liaison with councils, water and transport utilities).

1. Design of urban drainage systems for future climates - Investigating the use of synthetic and observed rainfall series in simulations of urban drainage systems.(CGK)

2. Development and evaluation of methods for the assessment of coastal flood risk. (EMV) With sea level rise and increasing storminess (surge) how will we make good engineering decisions on future coastal protection or managed retreat. 

3. Waterhammer mitigation techniques for small-scale water supply systems.(EMV) Many new small water supply projects are being developed. The design of these systems has, in the past, not always benefited from transient analysis. However, modern software allows a much more detailed assessment. We want to know whether the application of these new methods is leading to over-design!
4. Testing the feasibility to use micro-hydro power systems in small streams for use in single farm businesses. Including site investigation, costing and practical testing. (PFQ)

5. The assessment and testing of geothermal heat pumps for supplying hot water to single farm businesses. Including site investigations, costing and practical testing.(PFQ)
6. Implications of in-situ evaporation of groundwater for the structural integrity of steel-bolt supported service tunnels in crystalline rock (Cruachan Power Station, Scotland).(PLY)

7. Design of vandal-proof and fouling-proof flow monitoring facilities for constructed wetlands receiving iron rich mine waters (County Durham, UK).(PLY)

Structural Engineering
1. Effect of ductility of Earthquake Resistant Structures  Earthquake resistant structures are required to deform inelastically during an extreme earthquake event. Traditionally the inelastic considerations are accounted for by dividing the earthquake forces by a factor and then performing an elastic analysis. This project will use non-linear time history analysis to find the collapse loads of buildings and look at the influence of ductility on this.  (SMW)
2. Reducing the deflection of aluminium bridges Aluminium bridge structures are unique structures.  In recent years, there has been increased interest in new bridge materials, such as aluminium.  Its lightweight and corrosion resistance provides opportunities for its use in special situations. Additional research that addresses the behaviour of full-scale aluminium members needs to be conducted to provide behavioural characteristics that can be incorporated into additional design recommendations for aluminium bridge structures and components.  This project considers ways in which existing aluminium bridges can be strengthened to reduce bridge deflections and increase fatigue life. (JWB)
3. A parametric study of the consolidation behaviour of a trial embankment on soft clay'.  Project involves finite element modelling of data from the site investigation. (MR)
4. Inspection of Railway Bridges., Railway (and highway) bridges have to be inspected regularly to ensure that they remain in good condition and "fit-for-purpose". This project will involve collaboration with Bullen Consultants, based at their Durham office. The work will commence with a study of current literature relating to bridge assessment, specifically (but not exclusively) documents produced by Network Rail and the Highways Agency and aimed at gaining an understanding of the principles by which existing bridges are assessed. The second phase of the project will be centred around a small number of case studies of real assessments of railway bridges. On-site visits and inspection are likely to occur outside the winter months, hence either September-November and March-April/May. (DML)
5. Analysis of the Middlesbrough Transporter Bridge
The project will involve obtaining detailed information about the construction of the bridge and formulation of a finite element model to represent the entire structure. A visit to site will be arranged (courtesy of Middlesbrough Council) to see the bridge in operation. The project will allow the study of the effects of dead, imposed and wind loading on this landmark structure. The dynamic behaviour of the structure will also be investigated.

Dr David M Lilley BSc PhD CEng FIStructE FICE FIMechE Senior Lecturer in Structural Engineering Tel. 0191 222 7934
Dr Gosling offers the following projects:

1. Apparatus for the determination of the shear properties of fabrics. The current biaxial test is to be extended to enable the determination of shear properties. The project will involve the design, analysis and manufacture of an item of equipment to be used in conjunction with the biaxial test rig initially, before transfer to a uniaxial tester for the determination of the material properties. (See Japanese Test Method doc – [BNB folder]) (PDG)
2. Wide-panel uni-axial and bi-axial tear tests. The tear propagation properties of PVC coated polyester and PTFE coated glass fibre fabrics will be determined from a series of tests and compared with uni-axial ultimate values. (PDG)

3. Folding effects on PVC and PTFE structural fabrics. The effects of single and double folds on the strengths of PVC coated polyester and PTFE coated glass fabrics will be examined systematically, leading to an empirical formulation to quantify the strength degradation. (PDG)

4. Reliability-based determination of the stiffnesses and strengths of PVC and PTFE structural fabrics. Test data from historic and current projects will be used to derive statements of the stiffnesses and strengths of structural fabrics in a similar manner for steel, concrete, timber, etc.. A physical analogue of the fabric behaviour (developed as part of a PhD project) will be used to establish the probabilities of failure related to stiffness and strength. (PDG)

5. Reliability-based determination of the stiffnesses and strengths glass-reinforced plastics. This project is similar to 4 but with the physical analogue derived from micro-mechanics. (PDG)

6. Creep in PVC and PTFE structural fabrics and its numerical representation. It is proposed to examine the creep of a number of samples of PVC coated polyester and PTFE coated glass fibre fabrics through a number of experiments. Following an extensive literature review, a numerical representation of the creep characteristics will be developed to augment an orthotropic material model. (PDG)

7. Humidity effects in PVC and PTFE structural fabrics and its numerical representation. The effects of humidity and water immersion on both the elastic and creep properties of PVC coated polyester and PTFE coated glass fibre fabrics will be established through a number of experiments. Following an extensive literature review, a numerical representation of the creep characteristics will be developed to augment an orthotropic material model. (PDG)

8. Cutting pattern determination for fabric structures. A simple methodology for developing cutting patterns for fabric structures using fundamental trigonometric manipulations is sought. Based on a stress state arising from form-finding, compensated and de-compensated forms of these patterns will be determined for arbitrary stress states and known material properties. (PDG)

9. 2-D non-linear structural optimisation. This is an extension of research into a fundamental energy formulation for the geometrically non-linear beam (see SEAM-4, 339-350). Thickness optimal solutions are sought for geometrically non-linear problems, demonstrating the validity of design sensitivities against those derived from the standard F.E. beam under elastic material assumptions. (PDG)

10. Stochastic/reliability based structural optimisation. This project is intended to look at the concept of robust design optimisation, considering the introduction of noise in the design variables. The concept of the Pareto Front will be examined and candidate solution methodologies [genetic programming; response surface methodologies]. (PDG)

11. 3-D solid shape optimisation of thin-walled structures. Underpinning a longer-term research area, this project will begin the concept 3-D solid shape optimisation in which a standard finite element formulation will form the basis. Effectively both thickness and shape optimisation can be combined simultaneously. For the purposes of this project, constraints may be applied to confine the optimisation to thickness variation only. Of particular interest will be the robustness of the sensitivities as the wall thicknesses of the structure become thin. This project involves only the use of a previously derived finite element. (PDG)

1. Maintaining the safety of earthquake susceptible buildings.(JWB)

2. Structural redundancy in steel framed structures.(JWB)
3. Optimisation of design of wind turbine towers (DML)

4. Computer-aided design using stainless steel (DML)

5. Design, construction and erection of the Main Arch of the new Wembley Stadium (DML)
6. Creep in PVC and PTFE structural fabrics and its numerical representation.(PDG)               

It is proposed to examine the creep of a number of samples of PVC coated polyester and PTFE coated glass fibre fabrics through a number of experiments. Following an extensive literature review, a numerical representation of the creep characteristics will be developed to augment an orthotropic material model.

7. 2-D non-linear structural optimisation.(PDG)                                                                                                This is an extension of research into a fundamental energy formulation for the geometrically non-linear beam (see SEAM-4, 339-350). Thickness optimal solutions are sought for geometrically non-linear problems, demonstrating the validity of design sensitivities against those derived from the standard F.E. beam under elastic elasto-plastic material assumptions.
8. Effect of ductility of Earthquake Resistant Structures (SMW) 




Earthquake resistant structures are required to deform inelastically during an extreme earthquake event. Traditionally the inelastic considerations are accounted for by dividing the earthquake forces by a factor and then performing an elastic analysis. This project will use non-linear time history analysis to find the collapse loads of buildings and look at the influence of ductility on this.  (1 student)

9. Use of Advanced Finite Element Modelling to Develop an Earthquake Resistant Connection (SMW) 
This project will use develop a finite element models to replicate the results of a physical experiment carried out last year.  The experiment tested a new earthquake resistant connection up to failure and so a material and geometrically non-linear finite element model will need to be developed.

OTHERS
Cementitious grouts for geothermal systems

Supervisor: Professor David Manning


Geothermal energy is exploited through extraction of hot water from suitable sources, via closed system deep circulation of a fluid that picks up heat, or using ground source heat pumps.   In the last two of these, the efficiency of the system depends on the thermal conductivity of the barrier between the circulating fluid and the source of heat (usually a hot rock).

This project involves a review of materials available to prepare grouts suitable for use in geothermal systems.  Such grout needs to have a high thermal conductivity.   This can be achieved using (a) special cements and/or (b) specific grout constituents with high thermal conductivity.  The outcome of the work will be a report that recommends specific materials for physical testing.  The report may include results of thermal modelling work if appropriate.

The work will be carried out in the context of the Eastgate Geothermal Project, which involves a 1km deep borehole close to the Lafarge cementworks site.  The success of this scheme  will in part depend on solving the technical problems that are addressed by this project.

