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LONG-TERM GOALS 

Bubbles in sediments can seriously compromise acoustic sensing of naval mines, destabilize structures that rest on the seabed, and transport methane, a potent greenhouse gas, to the atmosphere.  Consequently, understanding bubble formation and movement in sediments constitutes an important practical and scientific problem.  Our findings will provide information that can be used in prediction of bubble populations and residence times in sediments, mechanical stability of the seabed, rates of methane flux to the atmosphere, and acoustic transmission.
OBJECTIVES 

Understand the mechanics of bubble growth/formation in sediments and relate these mechanics to the “observed” shape of bubbles in sediments.  Our previous study has suggested that bubbles in sediments grow as disks rather than spheres through discrete fracture events.
APPROACH 

With our collaborators at NRL, we inject gas into natural sediment samples and CAT-scan resulting bubbles.  With this method we are able to measure the changes in bubble aspect ratio with bubble growth that are predicted by Linear Elastic Fracture Mechanics.  Because the injector system provides measurements of gas pressure during bubble growth, the critical stress intensity factor, K1C, can be independently determined for each fracture event.  This means that along with measured values of Young’s modulus, our data allows us to fully predict the size and shape of an injected bubble.  By comparing the predicted bubble size and shape with CAT-scan images, we are able to evaluate the applicability of the LEFM model.  This work will be the basis for a dissertation planned by Chris Algar.
TRAVEL COMPLETED 

Table 1. Summary of visits conducted under this VSP.

	Person Visited
	Position
	Institution / Conference
	Location
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	Dates (mm/dd/yy format)

	Mike Richardson
	Branch Head
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	SCCAT-Scanning
	04/19/04 – 04/24/04

	Yoko Furukawa
	Scientist
	NRL
	Stennis SC
	SCCAT-Scanning
	04/19/04 – 04/24/04

	Allen Reed
	Scientist
	NRL
	Stennis SC
	SCCAT-Scanning
	04/19/04 – 04/24/04

	
	
	
	
	
	


RESULTS 

We were able to obtain the first CAT-Scan images of a bubble injected into an opaque sediment.  An example image is given in Fig. 1.  It shows a crude disk-shape bubble, 0.2 cm3 in volume, about 20 mm across and 0.75 mm thick.  The aspect ratio is about 25:1 and is consistent with the theory in Gardiner et al. (2003).  
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Figure 1.  CAT-Scanned image of a bubble injected into a muddy 

coastal sediment.

IMPACT/APPLICATIONS 

The strong oblate shape of the injected bubbles means that such bubbles cannot be modelled with an effective media theory that assumes spherical bubbles.  This has implications to bottom acoustics.

We hope to continue our collaborations with NRL on this phenomenon.

TRANSITIONS 

Can be used to create new effective media theories for acoustics.

RELATED PROJECTS 

None. 
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