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Project Titles – 2005/6
· 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 (2005/6) Induction 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 Tutor (Dr P.J. Sallis for Stage 4, Dr Geoff Parkin for Stage 3 BEng) by the end of the 
· Guidance notes can be found in the Civil Engineering Undergraduate Handbook and also 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) Some Projects are of general interest and may have sufficiently broad scope that the supervisor could supervise students from outside the specialist discipline under which the project is listed. If you see such a project, contact the Supervisor to ask the prerequisite background skills and your suitability.
2) You may wish to consider the titles that were offered in previous years and approach supervisors to ask if a similar (continuing) project can be run again this year, see CIV400  Individual Research Project  at:
http://www.staff.ncl.ac.uk/p.j.sallis/teach.html
user and password are both the word       cassie       (all lower case).
Environmental Engineering
TITLE – The feasibility of using recycled plastics as packing materials for trickling biofilters.
DESCRIPTION - A porous recycled plastic material, developed for soil drainage, will be evaluated as a packing matrix for biofilters in wastewater treatment. Load and compression characteristics have been measured for raw material, but stability and degradation under long-term operation are unknown. This project will investigate compression and porosity properties after extended operation in laboratory trickling biofilter reactors.(PJS)
Developing a sustainable technology to treat arsenic in borehole water.
A large part of the rural population in Bangladesh is at risk from chronic arsenic poisoning due to high levels in tube well groundwater. Commercial Iron-based adsorption products are effective but prohibitively costly to rural communities. Laboratory experiments will be carried out to test a number of simple methods for producing a sustainable source of iron oxide adsorbent material from waste/scrap iron. The ability to integrate the use of this novel Fe-adsorbent material with the use of simple household ceramic filters will also be investigated. (PJS)
TITLE - Exposure risk assessment at a former tar works site

DESCRIPTION - The Walker Riverside Park in Newcastle upon Tyne was established for public recreation at a former tar works site. The industrial legacy left the site polluted with polycyclic aromatic hydrocarbons (PAHs) and metals. The project assesses exposure scenarios and the public health risk. (DW)

TITLE - Neural networks application to environmental modeling
DESCRIPTION - Neural networks are useful tools for modeling the relations between input and output data without an explixit definition of the underlying processes. They may thus be applicable to the modeling of large data sets measured in environmental systems. The project will evaluate a neural networks based approach for the modeling of a novel remediation technology for contaminated sediment. (DW)

Title: Current Practice and Emerging Challenges in the Production of Potable Water. Stage 3 or 4. (TD)

Title Membrane Performance in a Jet Loop Membrane Bioreactor.

Stage 4.(TD)

Dr Charlotte Patterson (projects already allocated)
Geotechnical Engineering
The use of electrokinetcs to manage slurry wastes.

> 

>DESCRIPTION - Integrating with EPSRC sponsored research, this laboratory based project will test slurry waste materials (from mining, tunnelling and/ or wastewater treatment) to establish their susetability for dewatering using electrokinetics.  An investigation of how the technique may be applied in practice will also be undertaken using a combination of literature and site vists (where available).

>

>SUPERVISOR  Dr S Glendinning

>---------------------------------------------------------------

The effect of seasonal changes in pore water pressure on soil strength and embankment stability.

> 

>DESCRIPTION - Integrating with EPSRC sponsored research, this primarily laboratory based project will test various soils at different combinations of stresses to simulate the seasonal changes occuring within infrastructure embankments.  The resultant soil properties will be used to examine the stability of an embankment using computer modelling.

>

>SUPERVISOR  Dr S Glendinning

Project for Stage 3 and 4

Title: Bentonites and other industrial materials for engineered barriers

Description: Bentonite, a clay consisting essentially of smectite, has been used in an amazingly wide variety of industrial, agricultural, and environmental applications for many years and is increasingly used in the construction of impermeable subsurface barriers for waste containment and permeable reactive barriers for groundwater treatment.  However, the use of bentonites and other industrial materials for civil-engineering, waste containment, and pollution remediation applications rely largely on their mechanical and hydraulic properties. 

The purpose of this project is to 1) investigate the availability of industrial materials used in impermeable and permeable barriers, 2) evaluate their geotechnical properties, and 3) compare the results with standard specifications.

The first part of the project will involve a market research to identify the key materials and suppliers.  Compacted blocks will then be fabricated using these materials separately or mixed and practical laboratory tests will be conducted to evaluate their hydraulic conductivity and structural stability.  The project will provide inside knowledge of the minerals sector for the engineering of landfill liners and permeable barriers.

Supervisor: Dr. Claire Fialips

TITLE - The Development of a ‘Calibration Specimen’ for Load Testing Machine Compliance
DESCRIPTION - The project will involve the development of a test specimen piece of equipment that can be used (repeatably) to test the compliance and calibration of laboratory load testing machines.  The project will involve the design of the test specimen equipment, as well as its mechanical testing and calibration and numerical analysis will be employed to verify the findings.  Finally, the equipment will be used to assess the behaviour of other laboratory load testing machines. (Dr Colin T Davie)
TITLE - Benchmark Validation of a Hygro-Thermal-Mechanical Model for Concrete Exposed to High Temperatures
DESCRIPTION - The project will be numerically based and will employ an existing Hygro-Thermal-Mechanical model for concrete exposed to high temperatures.  The aim of the project will be the validation of the model by assessment of its ability to reproduce the heat and moisture transport behaviour seen in the results of various benchmark tests. (Dr Colin T Davie)
Prof B G  Clarke
1. Innovative pile foundations

Scope:- offshore foundations for wind farms represent about 25% of the cost of the structure.  Reducing the amount of material and/or increasing the performance and/or changing the form are all means of making significant savings.  A programme of research is underway in the geotechnical laboratories that has led to an innovative pile which increase performance by changing the form.  This project would explore other types of piles.

Methodology:- Small scale laboratory tests will be carried out in the geotechnical laboratories. (BGC)


2. Energy Piles

Scope:- Ground is a source of energy.  It can be used to cool or warm buildings depending on the relative temperature.  A building is cooled by passing coolant through tubes within pile foundations.  The efficiency of the system depends on the heat capacity, thermal conductivity, and hydraulic conductivity of the ground.  This project would investigate the effect of permeability on the ability to conduct heat.

Methodology:- Laboratory experiments will be carried out on a number of soils with the intention of  relating thermal and hydraulic conductivity. (BGC)


3. Deposition of Glacial Till

Scope:- Soil mechanics theory is based on the premise that soils are gravitationally deposited.  However, there is evidence that glacial soils, which cover some 60% of the UK’s surface, are spread into place.  As a result they are more dense and stronger than conventional soils.  Applying soil mechanics theory to glacial soils has led to over designed foundations.

Methodology:- Laboratory tests will be carried out on specimens of glacial till prepared in the laboratory to establish the effect the deposition process has upon the engineering properties. (BGC)

Transport Engineering 
Impact of Vehicle Activated Signs on the Effectiveness of Road Safety Cameras Measuring Acceptance of Road User Charging: The Effect of Data Acquisition Techniques Acceptance Issues of Speed Limits and Enforcement Measures (NT)

Determining the stopping distance of cycles under varying conditions 
- devising and carrying out experiments into the reaction time and deceleration rates that can be achieved in different conditions. (RNB)

The commuter challenge – 
Which is the best mode of travel for commuters? Experiments to see which are the quickest modes of transport in different circumstances, and to find what infrastructure features make journeys by a particular mode attractive or unattractive.(RNB)

TITLE - Developing a business case for flexible transport services
DESCRIPTION - There have been numerous examples of demand responsive transport (DRT) schemes in recent years. Little work has been done examine the sustainability of such services after central government funding is withdrawn. This project will explore the potential implementing for cross-sector DRT (e.g. involving health, social services and other transport providers). SUPERVISOR - Prof J D Nelson

FORECASTING TRAVEL DEMAND ON METRO SYSTEM IN TYNE & WEAR

Forecasting travel demand is one of the crucial events in recent years as to balance the public transport supply and the future demand.  This research attempts to find a feasible forecasting technique of transport demand considering Metro System in Newcastle as a case study.   The relevant data will be collected from Nexas (Newcastle) to analyse the past and present demand for Metro.  Additional information will also be collected by SP (Stated Preference) survey to understand the preferences of Metro users.   Statistical analysis will be conducted at the end of the study to model the data and to find the best technique for forecasting transport demand.

Supervisor: Dr Dilum Dissanayake
Assessing public perception of alternative fuels 
To what extent would urban drivers be prepared to use biofuels (greener fuels made with a proportion of organic material) so as to make a contribution to a greener urban environment?

Supervisor Dr Corinne Mulley

Prof PT Blythe (projects already allocated)

Water Resources
Optimisation of shingle beach nourishment
DESCRIPTION - Using the numerical model PEBBLES, which simulates beach erosion, you will test a wide range of beach nourishment strategies in order to identify the strategy that is most cost-effective at reducing the risk of the beach breaching. (JH)

Selling water to the south.  

Climate change impacts in the UK are expected to severely reduce water supply in the south-east. Indeed the current situation in England shows southern resources at very low levels after a dry winter, whilst northern reservoirs are full. Inter-basin transfers are operated in other countries (e.g. Spain) and have been mooted in the UK. This project aims to establish likely demand and supply for water around the UK (considering hydrological, climate and socio-economic aspects) and propose and assess engineering options for transfer schemes to meet these demands.  Project will make use of climate model output, and require discussion with water utilities and the Environment Agency. Supervisor: CG Kilsby.

Development of Generalized Relationships for the Hydraulic Properties of River Channel Networks
The hydraulic modelling of a complete river channel network is needed to enable flood propogation through the network to be predicted, and downstream flood impacts to be assessed.   A computational hydraulic model, NOAH1D, has been developed at Newcastle for this purpose, but a method is needed for generating a complete description of the river channel network (channel widths, depths, slopes etc) using data from a variety of sources e.g. LIDAR, field surveys etc.  The project will involve the construction of generalized relationships for the hydraulic properties of river channel networks, and the testing of these using (a) survey data and (b) computer simulations using NOAH1D. (PEOC & VK)

1. TITLE The potential for Micro-hydro power exploitation in the North of England
DESCRIPTION  The role of renewable energy is now a major government target. A number of trial Micro-hyro plants have been established across the north of England by the Newcastle team. The practical, technical and economic components of these schemes need to be evalauted. The project will involve testing the kit in situ, optimising their function, and analysing long time series of flow and power data. This will lead to an executive summary of micro-hydro power potential for the North. (PFQ)

2. TITLE Applying wastewater treatment techologies on Farms.

DESRCRIPTION. Wetland and pond treatment systems are used as a standard on wastewater treatment plants but have rarely been applied on farms. Equally there is a move by DEFRA to use ponds, buffer strips and wetlands on farms for nutrient pollution, pesticide and pathogen control. Nafferton Farm is establishing a series of ponds and within ditch wetlands. The goal of the project is to anyalse the Phosporus trapping and Denitrification pontential of these features. It is hoped that the operation of the features can be optimised/ maximised using environmental engineering technologies. (PFQ)

TITLE - Characterisation of the Peat Slide of 19/20 August 2004 near St John's Chapel, Co Durham, and development of a simple peat slide hazard map.

DESCRIPTION - Survey the peat slide, determine the hydrological and geotechnical conditions behind its occurrence and carry out some simple dynamical calculations. Use the results to generate a GIS-based hazard model. The project will involve field work an a high windy place and desk (computer) calculations.  

SUPERVISOR - Dr James Bathurst

Design and evaluation of interactive Virtual Laboratory software for hydraulic experiments

New software approaches are increasingly being used to enhance teaching and learning experiences in universities. The project will involve development of software and related material to mimic laboratory based studies, and evaluation of the quality of the teaching product using peer group assessments. Programming skills are required, together with some laboratory work and interaction with other students to test the software. (GP)

Structural Engineering
Effect of the ductility on the Earthquake Resistance of 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 then compare these results to code based methods.  Only suitable for students doing finite element theory and finite element practice. (1 student) . (SMW)
Use of Disaster Management and lifeline Analysis to assess the vulnerability of Britain’s Infrastructure.

After a disaster (whether natural or man made) it is very important that essential infrastructure still functions.  For example hospital need to be fully functional after a disaster as there is usually a large number of injuries.  The categorisation and management of the post disaster function of infrastructure is called lifeline engineering. This project will look how vulnerable the infrastructure of Britain is to natural or manmade disaster.  This will be done by performing a case study on say the electrical distribution network.  The student will use GIS to map all the power stations and transmission lines in Britain.  They will then make a network model of Britain’s electrical supply and look at how robust it is to random and targeted hazard.  (1 student) . (SMW)
A Self Centring Earthquake Resistant Detail For Vertical Earthquake Motions

For an extreme earthquake, buildings are designed to absorb energy in inelastic behaviour.  The problem with this is that after the earthquake the building will have permanent deformations.  A new method of absorbing energy is known as ‘self-centring’.  In this approach the energy is absorbed by non-linear elastic behaviour.  So far this technology has been shown to be successful for lateral motions.  This project will develop and test a self-centring system to absorb vertical accelerations.  The testing of the system will be accomplished using physically based experimentation.

Due to health and safety requirements, the project must be conducted by 2 students. The experimental results will be obtained jointly; however individual projects will be submitted. (SMW)

PDG – 3rd yr UG Project Titles [2005-2006]

1. Apparatus for the determination of the shear properties of fabrics. The current biaxial test is being extended to enable the determination of shear properties. The project will involve the final development and assessment of this accessory 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])
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.

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.

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.

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 – 4th yr UG Project Titles [2005-2006]

6. Apparatus for the determination of the shear properties of structural fabrics. The current biaxial test rig is being extended to enable the determination of shear properties. The project will involve the continued 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])
7. 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. This will lead to a better understanding of the strengths of fabrics subject to tears.

8. 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.

9. 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.

10. Dynamic analysis of a composite fishing rod (industry project). For many years now fishing rods have used many different types, sizes and configurations of rings to guide the line. The basic aim of the project is to investigate the effect of changes in the size/mass and configuration of fishing rod rings on the dynamic casting action of fly fishing rods. We know already from our own experience that even a small change in the mass of the smaller tip rings can have a dramatic effect on the action of a rod during casting. Further to this, the effect ring spacing have on the shape of the rod profile when fighting a fish might be investigated to determine an optimal ring spacing for any type of rod. At present there is no set rule that governs the ring spacing.
11. 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.

12. 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. 

13. Moisture effects in PVC and PTFE structural fabrics and its numerical representation. The effects of moisture 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.
14. 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.
15. 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.

16. 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].

17. 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.

TITLE - Numerical modelling of centrifuged embankments on soft clay

DESCRIPTION - Realistic computations of the variation of displacements and pore pressures with time, in clay foundations under stage construction embankments, require the use of numerical analyses. This project is concerned with comparisons between numerical calculations of pore pressures and displacements and measurements taken during the centrifuge testing of stage constructed embankments on soft clay. (MR)

	1
	Value Engineering applied to bridge design

Value Engineering [VE] is  a systematic approach to enhancing the value of construction projects by seeking optimal design solutions, thereby reducing unnecessary cost, whilst maintaining and enhancing aspects of quality and function.  The premise behind VE is that the design process of construction projects is complex and an optimal solution to each aspect of design is not always found.  This potentially gives rise to unnecessary costs in design, components, materials, poor buildability and life cycle costs.  Consequently costs released by VE can then be re-allocated to optimise other areas of design, thereby enhancing value.  This project considers an existing road bridge and how VE would enhance its design and construction. (JWB) 



	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
	Smart Structure Approach

Smart structures have the ability to learn about their environment, their static and dynamic condition and the presence of defects, process the information in real time and generate and execute control actions in a safe and reliable manner to accomplish the maintenance of structural integrity and continued safe and efficient operation.  A specified building subject to specific actions will be considered in relation to the required condition monitoring. (JWB) 




Stage 4:  "Finite element analysis of Middlesbrough Transporter Bridge". This will require liaison with staff from Middlesbrough Council to obtain information about the bridge from original drawings and documents, and the development of a 3-D computer model representing the main structural elements of the Bridge. Analysis will include wind loading and moving loads generated by the high-level trolley and underslung gondola. This project is for students specialising in structural engineering, ie. on the CSE Degree. (DML)

Stage 3 or 4: "Deterioration and assessment of residual strength of concrete bridge structures". This project will consider the effects of weathering, corrosion and other detrimental effects on concrete bridge structures, although other materials may also be included. By contacting various agencies, local councils etc. a survey will be made of the scale of the problem locally, and, with some case studies, make recommendations about the optimum method for detecting deterioration and assessing residual strength.(DML)

OTHERS
Novel aggregates for construction

Supervisor: Professor David Manning

Drummond Building

The function of a concrete depends on the qualities of the aggregate used in its manufacture.  A range of materials can be used for this purpose, varying from quarried crushed rock (high density) to pumice (low density) and secondary materials derived from waste streams.

The purpose of this project is to investigate the availability and geotechnical properties of a range of existing and novel aggregate materials, comparing against standard specifications.  The work will involve market research and collation of data, identifying key materials and suppliers.  A programme of practical test work using these materials will be drawn up, and is expected to cover the geotechnical properties of fabricated concrete blocks, and properties such as their thermal conductivity.   The project will provide inside knowledge of the construction minerals sector.

Prediction of scale formation in landfill waste disposal systems

Supervisor: Professor David Manning

Drummond Building

The formation of calcium carbonate (lime) scale affects landfill leachate management systems, causing damage to pumps and creating operational difficulties.  This project involves a review of landfill leachate composition world-wide, and application of geochemical modelling software to selected leachates to assess whether or not calcium carbonate scale will form.

The work will involve use of a number of different modelling packages, comparing the results from one with another and assessing their sensitivity to input parameters.   The type of pump used in different landfill sites is an important factor to take into consideration, and the project will specifically compare the properties of leachate from sites using eductor pumps with those in which rotary pumps are used.    The project will provide inside knowledge of the landfill design and monitoring sector.

