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LPPL G.Tsulukidze Mining Institute  

Scientific Activity 2008 

Report
Tbilisi, January, 2009
The permanent staff of the Institute consists of 92.5 established posts, including 44 posts of scientific personnel (10 chief research fellows, 14 senior research fellows, and 20 junior research fellows). Scientific departments employ 14 young specialists up to 35 years of age (including 5 researchers, 7 engineers, and 2 technicians) whose future plans provide for further improving of skills.

Out of the scientific personnel of the Institute, one is the corresponding member of the Georgian National Academy of Sciences, 28 are holders of a doctoral academic degree.

Five scientific departments operate at the Institute:

· Underground Structures Construction and Underground Mining Department;

· Opencast Operations and Blast Technologies Department;

· Rock Properties and in-Massif Physical Processes Department;

· Special Transport, Reliability and Diagnostics Department;

· Mineral Dressing, High-tech Materials and Mining Waste Processing Department.

Main results of the program implemented under the 2008 basic funding of the Institute are given below, according to subprograms:

I Subprogram: Development of Serviceability Limit State Analysis Methods for Natural and Manmade Underground Facilities

Subprogram Coordinator: Cor.Memb. L.Japaridze
The world practice of underground facilities’ design and calculation methods, building organization and contractual risk management is considered. Based on a study of special technical-economic information sources, the weaknesses and ways of development of the theoretical bases and engineering assessment methods of the technical-economic evaluation of the optimal use of underground spaces have been determined. The problems of general and local stability assessment of an underground working under construction and/or of changing the form/sizes of the existing one for conversion purposes are considered. An analytical apparatus of statistical analysis and optimal structural design of a tunnel driven in short-brittle rock has been developed.  

II Subprogram: Development of Improved Mining Technologies for New Tkibuli-Shaori Coal Deposit Fields under Existing Conditions

Subprogram Coordinator: Dr. E.Mataradze

As a result of a detailed study of Tkibuli-Shaori prospecting and mine geology data and technical-economic characteristics of mines, it has been substantiated that low performance characteristics of Tkibuli mines are conditioned by its outdated development concept (stripping and development flow charts) that interferes with comprehensive introduction and use of modern technology advances into the coal extraction area To ensure transition of Tkibuli-Shaori deposit from the extensive pattern to the intensive one, principally novel stripping and development flow charts/technologies have been worked out.. 

III Subprogram: Determination of Knock Values of a Mixture of Utilized Colloidal Gunpowders and Ballistic Propellant with Ammonium Nitrate

Subprogram Coordinator:  Dr. S.Khomeriki
On the basis of analytical and experimental studies, optimal compositions of colloidal gunpowder-based commercial explosives, which balance the mixture by the oxygen content and concurrently ensure high technical-economic efficiency of the explosive, have been formulated for the first time. Also for the first time has been studied and determined the content of toxic substances in the volatile products of the explosive and the basic characteristics of the seismic waves caused by blast of the explosive.

IV Subprogram: Development of Seismic Safety Methods of Blast Operations in Densely Populated Areas

Subprogram Coordinator:  Dr. S.Khomeriki

In determining the intensity of seismic waves generated during blasting/impulsion of buildings and structures, values of the seismicity factor (Fs) was found in the calculation formula that are 6…10 times less the seismicity factor obtained upon explosion in the ground of the blasting charge of the same amount of explosive. Parameters of drilling and blasting operations securing demolition of buildings in the required direction during deconstruction by explosion have been established. The obtained results were used in practice, in deconstruction by explosion of hotel “Meskheti” and hotel “Batumi” (Batumi) buildings, residential building of the holiday home of the Georgian Academy of Sciences (township Bobokvati), also A and B buildings of the “Horizon” hotel suite  in Kobuleti.       

V Subprogram: Determination of Physical and Stress-Strain Properties of Basic Metamorphic Rocks by Means of Up-to-date Standards and development of a novel method

Subprogram Coordinator:  Dr. G.Baliashvili

A novel method of indirect technique of determination of rock strength and direct technique of cutting parameters identification has been developed. The specific weight, modulus of elasticity, cohesion, and angle of internal friction of a marble, quartzite, shale and schist have been determined.

VI Subprogram: Study of Hydrodynamic Parameters and Perfection of Hydraulic Calculation Methods in Sedimentary Tailing Dump and Construction Dam Pipelines 

Subprogram Coordinator:  Dr. L.Makharadze

Full-value methods of calculation of hydraulic parameters in slurry pipelines have been developed, the novelty of which consists in the following: the operation of a hydrotransport system in the sedimentation regime is taken into consideration during hydraulic calculations; the calculation of hydrodynamic parameters takes place from the distribution pipeline’s end in the direction of the pump unit, with gradual summing up of pressure losses.

VII Subprogram: Safety Analysis of a Ring Ropeway and Development of Means of Control

Subprogram Coordinator:  Dr. L.Makharadze

An algorithm for ring ropeway components has been developed under existing technical regulations, the realization of which enables measuring and assessing the component’s safety level, also the so-called integral exponent of the entire ropeway that ensures measurability of the existing safety level. A computer design algorithm and a calculation program have been developed for a system of ropes of a ropeway. Visual fault detections methods and instructions for use have been worked out.            

VIII Subprogram: Investigation and Determination of Physical and ChemicalParameters of Floated Copper-Pyrrhotite-type Sulfide Ore 

Subprogram Coordinator:  Dr. T.Mechurchlishvili

A novel bonding reagent and a non-toxic foaming agent have been used on the basis of the carried out research; an optimum flotation scheme has been developed, as a result of which the maximum extraction of copper in the concentrate with the minimum losses in the tailings has been achieved. 

IX Subprogram: Development of an Explosive Hot-pressing Device for Materials 

Subprogram Coordinator:  Dr. T.Mechurchlishvili

A novel high-temperature blasting assembly of the vertical design that enables processing and pressing of long-length bars made of steel and composite (including nano-structural) materials of different profile, with full-value structure and improved physical-mechanical characteristics has been developed. For the purpose of operational testing of the assembly, trial samples of different composition were pressed and produced to the approximation of theoretical density. The assembly has been found capable of hot processing and pressing cylindrical blanks materials at the temperature of 1200 0C, with the pressing (compaction) intensity up to 100 kilobars and maximum sizes.

In 2008, employees of the Institute published 26 articles (11 articles have been prepared for publication): 


· L. Gurchumelia, G. Baliashvili, F. Bejanov, N. Sarjveladze. Modelling, Monitoring and Managment of Forest Fires. WIT PRESS publishes leading books in Science and Technology,  2008, Spain.
· I.Jordania, I.Rekhviashvili, Z.Gordeziani, G.Gobechia, G.Maghalashvili, O.Lanchava.  Principles and Expected Outcomes of Restructuring of the Coal Industry of Georgia on the Base of Tkibuli-Shaori Deposit. J. Science and Technologies, N1-2, 2008, Tbilisi. pp.55-70.
· A.Abesadze, T.Akhvlediani, S.Demetrashvili, M.Abesadze. Development of Reinforced Concrete Shaft Supports in Chiatura Mines. J. Science and Technologies, N7-8, 2008, Tbilisi. pp.59-64.
· M.Losaberidze, T.Iamanidze. On Perturbation of an Orthotropic Half-Plane Caused by the Movement of a Boundary Constrained Force. Bulletin of the Georgian National Academy of Sciences, v.2. N3, 2008. pp.43-47.
· M.Losaberidze, D.Gorgodze, M.Metsulishvili. Section-to-section Propagation of Perturbation in a Uniform Half-plane under the Action of Constrained Forces Moving on its Boundary. Proceedings of the Georgian Technical University, N2(468), 2008. pp.17-20.
· D. Gelenidze. Two new ways of formation of a jet of plasma for processing rocks Energy. N1, 2008, Tbilisi, Georgia.
· D.Gelenidze. Study of the Nature of Heat Rating Loss of Plasma through the Walls of a Water-cooled Cylindrical Anode in the Plasma Generator. Energy, N1, 2008, Tbilisi.
· D.Pataraia, G.Javakhishvili, G.Nozadze, T.Javakhishvili, E.Tsotseria, A.Kartvelishvili, R.Maisuradze, B.Shevardenidze. A Discrete Model in Sparse Cable-Rod Systems. Steel Wire Ropes, No. 6, Transactions of International Association of Steel Wire Rope Researchers, Odessa, 2008.
· D.Pataraia, G.Nozadze. On an Approach to the Safety Analysis of a Ropeway. Steel Wire Ropes, No. 6, Transactions of International Association of Steel Wire Rope Researchers, Odessa, 2008. 

· D.Pataraia, G.Nozadze, A.Kartvelishvili, G.Javakhishvili, B.Shevardenidze, R.Maisuradze, G.Purtseladze. Research and Development and of an Individual Cable Evacuation System. Steel Wire Ropes, No. 6, Transactions of International Association of Steel Wire Rope Researchers, Odessa, 2008.  
· David Pataraia -  Discrete model and calculation method  for rope – rod structures.  Problems of mechanics / international federation for the promotion of mechanism and machine science / international scientific journal / ISSN 1512-0740 / N 2(31) / 2008 / pp.15-23;

· L. Makharadze, Calculation of Means of Protection of Hydrotransport System from Sharp Increases of Pressure. 14th International Conference on Transport and Sedimentation of Solid Particles. 23-27 June 2008, Saint Petersburg, Russia. pp.371-376;

· L. Makharadze, Ways of Increasing Efficiency of Pipeline Hydrotransport for Minerals and Wastes. Proceedings of the 11th International Mineral Processing Symposium. 21-23 October 2008, Belek-Antalya, Turkey. pp.1155-1159;

· A. Akhalkatsi, Ts. Gavasheli, G. Mamniashvili, T. Gegechkori, A. Peikrishvili, “Enhanced resolution nuclear spin echo method  to study  the cobalt nanopowders and half  metals for spintronics application” in Journal of Nanotechnology perception. A review of ultraprecision engineering and nanotechnology,  March, 2008;

· A. Peikrishvili, L. Kecskes, E. Chagelishvili, G. Mamniashvili, B. Godibadze. “ Structure and properties of Hot Scock wave consolidated Cu-W composites. In abstract proceeding of International conference “Shock assisted materials synthesis and processing: Science, Innovation and industrial application”, ISBN 978-5-94588-055-9, TOROS PRESS Ltd, 2008, pp 98, Lissie, Holland; 

· A. Peikrishvili, L. Kecskes, E. Chagelishvili, N. Chikhradze. “ Hot Explosive Jacketing and Strengthening of Tungsten Heavy and Hard Alloy Rods”. In abstract proceeding of International conference “Shock assisted materials synthesis and processing: Science, Innovation and industrial application”, ISBN 978-5-94588-055-9, TOROS PRESS Ltd, 2008, pp 97, Lissie, Holland; 

·  A. Peikrishvili, L. Kecskes,  N. Chikhradze. “ Hot Explosive Consolidation of Tungsten- Metallic Glass matrix Composites”. In abstract proceeding of International conference “Shock assisted materials synthesis and processing: Science, Innovation and industrial application”, ISBN 978-5-94588-055-9, TOROS PRESS Ltd, 2008, pp 44, Lissie, Holland;

· A. Peikrishvili, L. Kecskes, M. Tsiklauri, E. Chagelishvili, B. Godibadze. “Hot Shock wave consolidation  of WC-NiAl Composites: A Structure/Property/ Relationship Investigation”,  In abstract proceeding of International conference “Shock assisted materials synthesis and processing: Science, Innovation and industrial application”, ISBN 978-5-94588-055-9, TOROS PRESS Ltd, 2008, pp 45, Lissie, Holland;

· A. Peikrishvili, B. Godibadze,  E. Chagelishvili  L. Kecskes, “Hot Explosive Consolidation Novel nanostructured Cu-W Composites”. In proceeding of 2008 International Conference on Tungsten, Refractory and Hardmetals VI., Washington, USA, 2008;

· L. Japaridze. Problems of Calculation of  Underground Construction on Limiting States of Service Ability. Proceedings of ITA-AITES World Tunnel Congress & 
[image: image1.wmf]34th  General Assembly. September 19-25, 2008. Agra, India;

· E. Mataradze, T. Kreauthamer.  N. Chikhradze E. Chagelishvili, D. Kuxalashvili. Wireless System for the Identification of Unauthorized Explozions and Activation of Proteqtiv Device in Undergraund Structures. 2008, 7-11 september, Krakov. Poland. p. 120-121.;

· E. Mataradze. T. Kreauthamer.  N. Chixradze E. Chagelishvili, D. I. Kalichava, Experimental Stady of tde  Redaction of Blast Overpessures by Differeent Damping Agents, Proceedings of the 20 the International Sympozium on Military Aspects of blast and Shock (MABS), Oslo Norway, 2008, 1-6 september; 

· G. Abashidze, N. Chikhradze, M. Ushkin “Advanced Binder obtained by use of oxide and carbide Powders for Particular Polymeric Composites”, 2008 World Congress on Powder Metallurgy. June 8-12, Washington.

· I.Rekhviashvili et al. In cooperation with the team of authors: “Natural Resources of Imereti and Prospects of Their Use”. Georgian Industrial Forces and Natural Resources Study Center. Tbilisi, 2008, pp. 60-75.   

In addition to the program work performed under the basic funding, the following 4 international and 2 national projects financed by the Georgian National Science Foundation (GNSF) were being implemented at the Institute in 2008:

The funding of grant projects being implemented at the Institute in 2008 totaled GEL 147,261.

Two scientific projects of the Institute were selected and funded within the framework of the Business Partnership Grant contest organized by the GNSF, U.S. Civilian Research Development Foundation (CRDF), and the Georgian Research Development Foundation (GRDF):

A security system developed on the basis of the results of the Project SfP 980981 has been chosen from 15 thousand best security devices presented to the Global Security Challenge Competitions 2008, www.globalsecuritychallenge.com/user_home.php) and was reported at the final Asian presentation of in Singapore.

In 2008, the Institute employees drafted and submitted for various foundations applications for grant funding of 23 project proposals, of them 14 to GNSF, 5 to GRDF, 2 to STCU, and 1 to USAID.

Scientific personnel training: four works for a master’s degree have been prepared and defended at the base of Georgian Technical University (Kh.Dzebisashvili, D.Kukhalashvili, B.Godibadze, M.Chikhradze). Two doctoral theses have been prepared and presented for defense to the Georgian Technical University (G.Nozadze, G.Javakhishvili) 

The Institute employees have received 11 patents for inventions. 6 patent applications have been registered and are under examination at Sakpatenti - the National Center of Intellectual Property.
In the 2008 reporting year, the Institute employees took part and presented results of their research at 17 international conferences, congresses and seminars. These are:

· International Seminar “Reforming of the State Engineering Supervision Activities – Lessons Learned from the International and Local Practice” Tbilisi (T. Pirtskhalava);
As compared with the previous period, the volume of research, expert, consultation and other applied work significantly increased in the reporting 2008 year. Among the principal customers of the Institute were companies of the mining, construction and other profile: Georgian Manganese Ltd., JSC Madneuli, JSC SAKKALAKPROEKTI, JSC SAKTESHENITI, MAGTICOM, TBILINVESTPROEKTI, Kaspi Cement, EngGeo, GenGeo, Comfort, UGT, Monoliti, etc. In 2008, 69 such works were carried out at the Institute. Part of contractual works is transitory and will be continued in 2009 as well. As a result of these contractual works, the non-budgetary additional income of the Institute totaled GEL 587,799. 

The Scientific Board of the Institute held 23 sessions in 2008. 

The Board heard, considered and assessed by departments reports of activities carried out by every researcher of the Institute in the second contractual year.

Individual sessions also reviewed subprogram reports of the work performed under the research program of the basic funding, which had been considered beforehand at departmental seminars and passed both in-house and outside examination. In addition, the Board considered and assessed the progress and results of the work performed under the grant funding of the GNSF.

During the reporting year the administration’s efforts were still directed to the renewal of its scientific staff, modernization of the research equipment and facilities, and orientation of the subjects of research to modern requirements. In particular:

· 11 young (under 35 years of age) specialists were employed (8 of them being up to 25 years of age;

· 19 personal computers were acquired;

· Sensory facilities and a camera-recorder of high-speed processes were acquired;

· A system of video and audio communication was installed between the pilot station and the blasting chamber;

· Three new trial stands were arranged in the Institute’s hall to study the effect of the inert atmosphere on the blasting wave intensity and blasting processes;

· A thermodynamic absorber of the excess pressure of air-blast waves was ordered and is being made.

Institute Director

Dr. N.Chikhradze
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