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Magnetostrictive whisker sensors for
detection of flow
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- Movement of the whisker changes the
magnetic field at field reader and motion is
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- Magnetic properties makes it very robust
and well suited for subsurface environment
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Scour Application
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Mock whisker sensor post demo




Progress with enhancing whisker
mechanical properties
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15t prototype test site

Bacon Ridge Branch River at MD450-Defense Highway:
BathyBoat Derived Depth Raster with Indicated Minimum Depth Values (Less Than 2 Feet)

Bathy Boat Derived Depth Values
Values in Feet |
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Tidal site selected to increase chances of seeing movement
of soils. Drawback is fairly low flow velocities.




Magnetic seaweed sensors for

- Patent pending concept developed under
grant from the NSF & DOT for scour
applications.

- Biologically inspired flexible cantilevered

Magnetic beams and membranes (seaweeds) deflect
Field and are put in motion by fluid flow
Reader - Movement of the seaweed sensor changes

the magnetic field at field reader and motion
is detected

- Magnetic properties makes it very robust
and well suited for subsurface environment




Prototype of seaweed sensor




15t prototype test site

e Bacon ridge branch bridge is a tidal site (near Annapolis, MD)
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Draft installation plan

for wired scour
detection system
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Draft installation plan

for wired scour
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Draft installation plan
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Draft installation plan
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30 foot long (six 5 ft long sections), 10
inch inner diameter hollow stem auger

Shaft for connection to motor

Disposable wooden end
plug not shown Cutter










North post sensor configuration

Sensor 4 |
Sensor 4 positioned : ’

Sensor 2

positioned 15 inches from end

9 inches of post. Sensor 2
from end

of post.

Sensors 1 & 3
positioned 3 inches
from end of post.




Typical Response — Sensors 2 & 4 Buried
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Lateral Riverbed migration site:
Bennett Creek, near MD 355




Constraints led to a January installation




Horizontal drilling used. Started ~30
ft from exposed bank
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Install Site #2 Underwater Response
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Photo of whiskers installed at the end
of the in-air and in-water posts




Whisker Response
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Comparison of in-air and in-water time
domain data
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Comparison of in-air and in-water
frequency domain data
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Hall sensor measures change in
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