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Stage 4 Project Titles – 2002/3

Environmental Engineering

Determining minimum operating requirements of a low cost incubator for bacteriological water quality testing in developing countries - Dr C A Weatherell

Resource ratio theory to predict nitrification in all systems - Dr T P Curtis

The design and operation of Horizontal Roughing Filters for treating surface run off from land used for the disposal of ferrous sulphate based sludge from a water treatment plant – David Elliott

Pilot plant investigation of In-Sewer Treatment. Tom Donnelly
Northumbrian Water Projects: - Tom Donnelly

1
Heavy metals in rural works, and the Dangerous Substances Directive (Characterisation of two or three rural works in Northumbria)

2
 Comparison of Control Strategies for Diffuser aeration

systems leading to a best practice design document for Nothumbrian Water.
3
Foam Control post de-aeration at Howdon STW.  Problems of foaming in the final clarifier which is directly downstream of the de-aerator.

4
Optimum process configurations for phosphorous removal from wastewater.  A combined laboratory and desk top study of combined chemical and biological removal versus chemical alone.

Design and operation of an electrokinetic reactor for dewatering sludge – P J Sallis
Feasibility of using oxygen permeable membranes in aerobic biopiles – P J Sallis
Dioxins caused during recycling of plastics – Oliver Heidrich

ISO 14001 for the University (concentrating on waste management in the university) – Oliver Heidrich 

Paper free University- Fact or fiction? – Oliver Heidrich

Geotechnical Engineering

EKG and earthquake (liquefaction) investigation - Colin Jones & Sean Wilkinson

Maintaining the safety of deteriorating civil infrastructure- John Bull

Maintaining the integrity of ruways that overlay voids in the subgrade - John Bull

Preventing collapse in pipes and cylindrical shells - John Bull

Innovative biopiles - Barry G Clarke

The legacy of underground mining activities - Barry G Clarke
Engineering Properties of Sandstone -Mr R Forth

Use of Electro kinetics to decontaminate clay soils.- Dr S Glendinning 
Use of EKG to dewater sludge.- Dr S Glendinning
Use of EKG to modify sports pitches.- Dr S Glendinning
Use of waste gypsum as a construction material.- Dr S Glendinning
Transport Engineering 
Monitoring and evaluation of Demand Responsive Transport 

Services.- Dr John Nelson

Enforcement Strategies for Pricing Measures in Transport' - Neil Thorpe

"The Use, Impact and Economics of Recycled Material in Road Pavements"  - Roger Bird

"Towards Engineering Design Standards for Cycleways." - Roger Bird

Water Resources

Feasibility study into restoration of an old mill in Jesmond Dene for 

electricity generation. – Vedrana Kutija

An investigation of the stability of the sea bed in a local bay.- Eric Valentine

It is proposed to renourish the sand in a local bay in order to improve coastal protection and amenity.  This bay has been affected by subsidence, probably caused by coal mining operations.  This study will examine the wave conditions, wave climate and potential sediment transport in the bay. A physical and numerical model study is being commissioned by a well-known consulting engineer and there will be an opportunity to interact with the engineer at several levels.

A river restoration case study in south west Scotland.- Eric Valentine

SEPA are engaged in river restoration schemes. It is proposed to apply rational regime methods to these designs to improve the design outcomes. These are leading edge methods which are a major research theme in this School and there is a great enthusiasm to bring them to practice.

Testing and validating shallow geophysical techniques to determine soil moisture regimes in soil - Paul Quinn
Structural Engineering
David Lilley (DML) offers the following:
Damage to structures caused by vegetation and trees - DML
Recent trends in design and construction of suspension bridges Current trends in design and construction of cable-stayed bridges- DML 
Design with composite steel-concrete Construction using glass-reinforced polyesters/plastics- DML
Fire protection within buildings- DML 
The impact of climate change on heritage structures- DML
Corrosion protection for steel structures- DML
Impact damage in structures- DML
Blast damage to structures- DML
Construction in developing counties using indigenous materials - DML

Building on contaminated land Construction using timber in the UK - DML

Welded connections in different construction materials - DML

Structural damage caused by extreme weather in the UK- DML
Methods of escape in buildings- DML
Imposed loading on buildings - fact or fiction? - DML
Deterioration of historic masonry- DML
Construction for survival in space and alien worlds- DML
Design and construction of undersea structures- DML
Structural deterioration in disused mine-workings- DML
Problems associated with construction using structural glass Dynamics of bridge structures - DML 
Vibration problems in sensitive structures- DML
Analytical sensitivities for cable structure response.- Dr Peter Gosling

Triangular membrane finite element formulation.- Dr Peter Gosling

Determining fabric material properties from composite films.- Dr Peter Gosling

Finite Element Modelling of Earthquake Resistant Structures  - Dr Sean Wilkinson
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)

Spread Plasticity analysis of earthquake resistant structures- Dr Sean Wilkinson
One of the ways of assessing the seismic resistance of a high-rise building is to perform what is known as a push-over analysis.  In this analysis a computer model of a building is subjected to successively larger forces until it collapses.  One of the approximations of this analysis is that all plastic hinges are discrete (i.e. infinitely small), but in reality they occur over a finite length and also spread out and continue to take load.  This project will compare the results of a discrete plasticity model to that of a spread plasticity model. Only suitable for students doing finite element theory and finite element practice. (1 student)
A New Earthquake Resistant Connection for High-Rise Buildings.

For a building to be earthquake resistant it needs to have robust connections.  One way of ensuring that the connections are robust is to make the failure point occur within the beam rather than at the connection.  This project will physically test a new design for earthquake resistant connections and compare them to current connection designs. (2 students)
Control of Liquefaction by electro-kinetics- Dr Sean Wilkinson
When unconsolidated sand is subjected to an earthquake, the increases in pore-water pressure can result in liquefaction (i.e. the sand turns into quicksand).  Electro-kinetics is a method by which pore-water pressure can be controlled using an electric current.  This project will aim to prevent liquefaction occurring by using electro-kinetics to control the pore water pressure of sand. (2 students)
Use of molasses in rammed earth construction. - Dr Sean Wilkinson & Prof  Colin Jones
Rammed earth has been used as a cheap form of construction for thousands of years. Today in developing countries it is still used extensively and is gaining popularity in developed countries such as America, New Zealand and Australia. 

High quality rammed earth requires some form of binder to improve durability. In developed countries, cement is usually used as a binder, but in developing countries this can prove to be too costly.  Even in developed countries, problems may arise due to shrinkage of the cement.  This project will look at ways to polymerise molasses and then use the polymerise molasses as a binder in rammed earth.  The durability of this new product will be tested. (1 student)
Design of a tuned mass Damper to remediate an historic bridge- Dr Sean Wilkinson
Cragside historic bridge in Northumberland suffers from excessive lateral vibrations.  This project will look at reducing this vibrations by installation of a tuned mass damper.

(2 students)
