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Day 1:  February 2, 2005

Preliminaries

8:00 – 8:20  
Orientation and instructions from the workshop organizers
8:20 – 8:25  
Exploration Initiative film clip

8:25 – 8:30  
Welcoming Address and Introduction
Woodrow Whitlow, Deputy Center Director, John F. Kennedy Space Center

8:30 – 8:50
Overview of the Exploration Systems Research & Technology program

TBD
8:50 – 9:00
Desired Outcome of this Workshop:  Perspective from the Mars Exploration Program Analysis Group


David Beaty, Mars Program Science Manager

Requirements:  What the program intends to do and why that necessitates working with granular materials
9:00 – 9:30  
In Situ Resource Utilization (ISRU)
Larson W. [0201]

9:30 – 10:00
Overview of lunar/Martian Construction Issues
Boles W. [0202]

10:00 – 10:15 
Break 

Challenges with Extraterrestrial Granular Materials
10:15 – 10:45
Characterization of the Lunar Regolith:  Everything You Ever Wanted to Know about the Lunar Regolith with Lessons from Apollo
Taylor L.  [0301]
10:45 – 11:15
Lunar sourcebook: NASA's archive of Lunar regolith
Nakagawa M.  [0302]
11:15 – 11:45
The role of granular materials in future lunar and Martian exploration 
Behringer R.P.,  Wilkinson A. [0303]
11:45 – 12:15
Granular Flow Challenges in Lunar and Martian Exploration
Louge M.Y.,  Jenkins J.T. [0304]
12:15 – 1:15
Lunch

1:15 – 1:30
Anticipated Effects of Fines, Cohesion and Reduced Gravity on Resource Recovery Processes 
Walton O.R. [0305]
1:30 – 1:45
Rocket Exhaust Cratering:  a Significant Challenge for Space Exploration
Metzger P.T. [0306]
1:45 – 2:00
Equipment/ Regolith Interaction Issues for Planetary ISRU and Construction
Shoop S., Coutermarsh B., Corocoran P. [0307]
2:00 – 2:15
Vibratory Methods for Efficient Regolith Excavation and Construction


Sture S., Alshibli K., Batiste S., Lankton M. [0308]


2:15 – 2:30
Break

Modeling Extraterrestrial Granular Materials
Classical Continuum Modeling
2:30 – 2:45
Flow and Arching in Granular Media
Michalowski R. [0401]
Micromechanical/Continuum Modeling
2:45 – 3:00
Mapping the Material Microproperties into FE Solution and their effect on Strain Localization in Granular Materials  

Alsaleh, M. [0402]
3:00 – 3:15
Towards modelling granular – machine/vehicle/structure interaction systems: a micromechanical continuum theory of granular media

Tordesillas, A. [0403]
Discrete Element Modeling
3:15 – 3:30
Discrete element modeling of industrial granular handling and processing operations

Favier, J. [0404]
3:30 – 3:45
Application of DEM to Soil Engineering on the Moon and Mars
Peters J.F., Kala R., Wibowo J.  [0405]


Discrete Element with Interstitial Fluid Modeling
3:45 – 4:00
Open-Source Capabilities for the Simulation Heavily-Loaded Gas/Solid Flows 


O’Brien T.J., Syamlal M. [0406]
Discussion and Roll-up
4:00 – 4:45
Discussion
Poster Session & Reception
5:00 – 7:00 p.m.  Galaxy Theater

Hors d’oeuvres will be served throughout Poster Session
Dust Environment and Mitigation
Martian and Lunar Dust Assessments 
Wagner S. [0501]
Living and Working with Dust in the Moon’s Photoelectron Sheath
Colwell J., Horányi M., Robertson S. [0502]
Scaling Law for Complete Jamming of a Filter Grid: 1+1 dimensional problem
Krishna Mohan T.R., Nakagawa M., Sen S.  [0503]
Electrodynamic Dust Shield for Solar Panels on Mars

Calle C.I., Buhler C.R., Mantovani J.G., Clements S., Chen A., Mazumder M.K., Biris A.S., Nowicki A.W. [0504]
Mars Dust: Characterization of Particle Size and Electrostatic Charge Distributions
Mazumder M. K., Saini D., Biris A. S., Srirama P. K., Calle C., and Buhler C. [0505]
A Dynamic Fountain Model for Lunar Dust
Stubbs T.J., Vondrak R.R., .Farrell W.M. [0506]
Formation and structure of ramified charge transportation networks in an electromechanical system

Jun J., Hubler A.W. [0507]
Applications of Granular Materials for Exploration

Fluid Distribution in UnSaturated Porous Media under Zero Gravity – Plant Growth and Life Support Applications
Or D., Jones S., Steinberg S., Alexander I. [0601]
Particulate Plant Growth Media for Reduced Gravity: Experiences and Challenges

Jones S., Steinberg S., Alexander I., Or D. [0602]
Mechanical and Structural Behavior of Granular Material Packed Beds for Space Life Support System Applications
Malla R., Anandakumar G. [0603]
Undergraduate research projects simulating the use of regolith and surface layers of Mars

Allred, D., Allen L., Brown T., Farnsworth N., Farnsworth K., Jackson J., Ning S.A., O’Connor T.  [0604]
Live off the Land - In Situ Resource Utilization (ISRU)
Blair B.  [0605]
Fundamental Granular Physics

Engineering Properties of Granular Materials Under Very Low Effective Stresses
Sture S., Alshibli K., Batiste S., Lankton M., ParisiJ.  [0701]
Random close packing revisited: How many ways can we pack smooth spherical grains?
O’Hern C.S. [0702]
Velocity Distributions in a 2D "Granular Wind Tunnel"

Kinser R., Noffsinger J., Cline S., Olafsen J.S. [0703]
Rapid Relaxation of a Granular Step

Siavoshi S., Kudrolli K. [0704]
The transition to avalanche in vibrated granular beds
Goldenson N., Voth G. [0705]

Regolith mechanics: models experiments and possible theory on the base of the Navier-Stokes equation

Gorkavyi N. [0706]
Impulse Propagation in Granular Media
Visco, D.P. Swaminathan S., Sen S. [0707]
DBLOCK3D: A 3-D discrete element analysis code for simulation of granular media and soil-machine interaction

Hashash, Y.M.A., Nezami E.G., Ghaboussi J. [0708]
SelfSim: A novel approach to extract complex material behavior using boundary load-displacement measurements
Hashash, Y.M.A., Ghaboussi J. [0709]
The Fluidization of Cohesive Powders in Reduced Gravity Conditions

Williams R., Shao R.,.Overfelt R.A. [0710]
7:00 – 7:30
 Shuttle bus to conference hotel

Day 2:  February 3, 2005

Physics of Ice-Fluid-Regolith Mixtures 

8:15 – 8:45
Terrestrial cold regions granular media processes, their relevance to Lunar and Martian regolith, and the need for process-based experiments and models to support lunar and planetary surface operations

Johnson J.B. [0801]
8:45 – 9:15 
Experimental micromechanics and physically based modeling applied to regolith mechanics


Cole D.M. [0802]
9:15 – 9:30
Numerical simulation capabilities needed to describe ice-regolith processes

Hopkins M.A. [0803]
9:30 – 9:45
Sinkholes and surface bearing failures on Mars


Chopra M. [0804]
Geophysical Flows 

9:45 – 10:00
Dry granular flows can generate surface features resembling those seen in Martian gullies


Shinbrot T., Duong N-H., Kwan L., Alvarez M.M. [0901]
10:00 – 10:15
Erosional features on Mars Surface Due to Dry Mass Flows


Ogden F.L., Or D. [0902]
10:15 – 10:30
Break

In-Situ Characterization of Granular Materials

10:30 – 11:00
An overview of lunar and Martian regolith physical properties measured in situ

Sullivan R. [1001]
11:00 – 11:15
The Environment and Regolith Physical Characterization Project for Characterization of Physical Property of Lunar Regolith

Johnson K.R., Buehler M. [1002]
11:15 – 11:30
Implications of Process Monitoring of Lunar/Martian Regolith by Means of Wave Propagation – Experience in Geotechnical Engineering
Fratta D., Alshibli K. [1003]
Remote Sensing of Granular Materials

11:30 – 11:45
Uncertainties: Limitations of Martian Granular Material Remote Sensing 

Haldemann A.F.C. [1101]
11:45 – 12:00 
Properties of Extraterrestrial Regoliths from Light Scattering Observations 

Levasseur-Regourd A.Ch., Hadamcik E., Lasue J. [1102]
12:00 – 1:00
Lunch 

The Physics of Geotechnical Techniques:  Extrapolating to Extraterrestrial Conditions

1:00 – 1:15 
Wave Propagation in Granular Materials

Brennen C.E., Hostler S.R. [1201]
1:15 – 1:30
Penetrometer Testing of Transparent Granular Medium


Toiya M., Losert W. [1202]
1:30 – 1:45
Studies of penetration, drag, and thermal cycling in granular media

Schiffer P. [1203]
The Physics of Granular Flow:  Extrapolating to Extraterrestrial Conditions

Dense Shear Flow Regime
1:45 – 2:00 
Velocity profiles and stresses of sheared granular systems under gravity 
Kondic L., Baran O., Behringer R.P. [1301]
Low Density Collisional Flow Regime
2:00 – 2:15 
Velocity statistics of a uniformly heated granular fluid
Reis P.M., Shattuck M.D. [1302]
Between the Flow Regimes
2:15 – 2:30 
Elastic Granular Flows
Campbell C.S. [1303]
Experimental Validation of Flows

2:30 – 2:45 
Testing Computer Simulation of Granular Flows using Annular Shear Cell Experiments
Shen H.H., Hanes D.M., Jenkins J.T. [1304]
3:00 – 3:15
Break

3:15 – 3:30 
Using NMR to Validate First-Principles Granular Flow Equations
Candela D., Huan C., Facto K., Walsworth R.L., Mair R.W. [1305]
Contact Geometry, Jamming and Stress
3:30 – 3:45 
Evolution of contact statistics in dense granular material

Zhang D.Z., Ma X. [1306]
3:45 – 4:00 
Jamming in Granular Hopper Flow
Landry J. [1307]
4:00 – 4:15 
Stress Propagation through a granular medium
Silbert L.E. [1308]
Print-Only Abstract

Deformation of Soil and Regolith on the Moon and Mars: Implications of Cam Cap Models for Poorly Indurated Sedimentary Rocks on the Earth
Schulz R.A. [1401]
Discussion and Roll-up
4:15 – 5:00
Verify that the workshop has captured the following:

1. Requirements

2. Challenges with granular materials and differences between Earth, Mars and the Moon which affect granular behaviors

3. Possible research to answer the challenges

