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Momentary

Liquefaction

o Seabed instability caused by

momentary liquefaction cyclic loads (e.g. waves,
earthquakes)

o Occurs when the vertical
effective stress of the soil
vanishes

o Seabed loses its bearing h = R i
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o Material transforms from S S R
solid state into liquid state

o Mathematically, dP/dz
changes sign
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Pressure Stick Design Results

Top canister or “brains”
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* Waves go from sinusoidal shaped in the outer surf to
peakier/asymmetrical near the breakpoint to
sawtooth in the inner surf zone

* Decay of wave induced pressure into the sediment
bed

. T

The Pressure Stick contains 8 diaphragm pressure/temperature
sensors (MS5837-02BA), each with a 3 mm-diameter sensing
area, flush with the surface of the Pressure Stick. The hex PVC
screw sensor design allows for easy removal if a sensor is
damaged or malfunctioning.

Figure credit: Diane Foster

Some More Extras



Previous work suggested the role of pressure gradients in the
of the seabed, particularly with
regards to underwater munitions

- Need sediment bed pressure distribution
Pressure Stick:

- Measures vertical pressure gradient above and within the
sediment bed

- Provides observations of momentary bed liquefaction at a
fixed location

- Work in combination with previously developed mobile
Pressure Mapping Munition (PMM)






Momentary Liquefaction

o Seabed instability caused by cyclic loads
(e.g earthquakes, waves)

o Occurs when the vertical effective stress of the soil
vanishes

o Seabed loses Its bearing capacity
o Material transforms from solid state into liquid state
o Mathematically, dP/dz changes sign



Pressure Stick Design

Top canister or “brains”
holds the electrical
components

Long pipe in the middle with
eight pressure/temperature
SEeNsors

......

The Pressure Stick contains 8 diaphragm pressure/temperature
sensors (MS5837-02BA), each with a 3 mm-diameter sensing
area, flush with the surface of the Pressure Stick. The hex PVC
screw sensor design allows for easy removal if a sensor is
damaged or malfunctioning.
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* Deployed along with the Nortek Vector and Aquadopp
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* New and quicker deployment strategy

* 1.5 M = Hgionificant < 3.0 M (high energy conditions)
First successful deployment of the Pressure Stick! * Pressure Mapped Munition (PMM)
N\ * Pressure stick design improved!
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Future Work

* Redeploy Pressure Stick and PMM at an overwash site
* Resolving where the sediment bed is located

* Pressure Stick version 2.0 - more sensors, more
pbattery power
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Some Extras

Time Series for November 2020 Deployment

Time Series for January 2021 Deployment
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Connection to NHSeaGrant:

(B)

Diane Foster’s Overwash Project

Plan to deploy instrument sticks
measuring wave pressure and velocity to
help understand the role of dune
overtopping and sediment overwash in
coastal areas.

The Pressure Stick can be used for this!




Some More Extras

* Animation showing the role of dynamic
surface pressure on the PMM
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* The circles on the PMM represent each
pressure sensor and their size/color
changes according to the value of the . .
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