Work Unit:

Low-cost Deployable Piezometric Measuring Columns

Lead Principal Investigator:  

Dr. Richard Olsen, GSL

Requirements Statement:

Levees and floodwalls can fail during floods as a result of increased seepage through their foundations (underseepage).  The consequence is generation of sand boils on the land side of levees and floodwalls due to high underseepage.  The underseepage triggers internal erosion and ultimately failure of the levee.  The pore pressure level in levee foundations is the key ingredient for identifying the potential for seepage-caused failures.    Piezometers are the only direct means of monitoring a developing problem, however, it is not practical to install piezometric wells using drill rigs during floods.  Geophysics and geology can be used to identify large reaches of a levee section with potential problem but these techniques are not fully developed.  Installing conventional piezometers during the dry season requires extensive wiring, special power, a junction box/enclosure, etc, which are exposed to nature, can be vandalized, and require regular maintenance.  A simple piezometer system is needed that requires no maintenance, is vandal-proof, and can be forgotten for years until a major flood occurs.

Technical Objective:

The objective of this work unit is to develop a low cost “piezometric column” device that could be pushed into the ground prior to a flood.  These piezometric columns must have zero maintenance, zero vandalism potential, and provide piezometric information during a major flood at any time during the next ten years.  The system would actually consist of piezometric column devices and a data box that connects to a portable computer or handheld device that reads the piezometric data from the piezometric columns.

Approach:

The proposed piezometric column is a pipe-shaped device that is pushed into the ground using a truck, so that the top of the device is buried just a few inches below the surface.  When measurements are required, field personnel locate the piezometric column using DGPS coordinates and a metal detector and expose the top of the device.  Field personnel would then connect the piezometric column to a special data box linked to a portable computer or hand held device.  The piezometric column would then provide the pore pressure measurement.  The column’s circuitry must also include: a unique identification and have the ability to internally store the last 100+ pore pressure readings with the corresponding measurement date.  The unique identification and internal stored data would dramatically reduce field data management errors.     

Benefits:

Development of a system of low-cost, rapidly employable piezometers (<$1K each) to monitor seepage in potential problem areas will improve flood-fighting efficiencies and will increase public safety through early detection of conditions that could lead to failure. 

Progress:

None.  This is a new start work unit in FY03.

	Task Name / Product Name 
	Planned Start
	Planned

Finish
	Actual Start
	Actual Finish

	Research field concepts
	1-Oct-2002
	1-Dec-2002
	
	

	Start circuitry design for in-hole device
	1-Oct-2002
	1-Jan-2003
	
	

	Start design of the column
	1-Oct-2002
	1-Mar-2003
	
	

	Start software and computer interface
	1-Oct-2002
	1-Apr-2003
	
	

	Finalize circuitry design
	1-Oct-2002
	1-Jun-2004
	
	

	Finalize column design and field testing of shell
	1-Oct-2002
	1-Sep-2004
	
	

	Finalize software and computer interface
	1-Oct-2002
	1-Dec-2004
	
	

	Complete field testing
	1-Oct-2002
	1-May-2005
	
	


