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1.Sllmmary

LowercostandgreaterefficiencylneXCaVating

theseabedforunderwatercablescanbeobtainedby

jettingwaterintothegroundandfluidizingthe

seabed soilunder operation. However,little

researchhasbeenconductedonthistopic.Inorder

toestimatetheoptimumvolumeofthejettedwater,

itisessentialtoexaminetherelationshipbetween

speedofjetandthelimitofthefluidizedarea.

This reportproposesa practicalformula to

determinethevolume ofthe fluidized soilfor

variablejettedwatervolumesunderavarietyof

seabedconditions.

2. CharactersoftheFluidi2:edArea

Fig.1isaschematicarrangementoftheapparatus

usedforthetwodimensionalexperiment. Water

drawnfrom atankisjettedatvelocityVintothe

sandthroughaslitonthewallofacartridgetank.

Thesandbox,800mm indepth,450mm inbreadth

and200mminlength,ismadeoftransparentacrylic

boards.Themovementofsandinfrontoftheslitis

filmedwitha35mmcamera.Thedistributionofthe

particlesizeofthefourkindsofthesandisshown

inFig.2.

1nthevicinityoftheslit,thesandparticlesflow

rapidlyunderthepressureofthejettedwater(cf｡

Fig.3).Thisflow areaisdenotedasthefluidized

areaandcanbeclearly distinguished from the

surroundingsand. Onthebasisoftheseexperi-

ments,thisareacanbedividedintotwosub-areas

*°ept.ofMechanicalEngineeringandNavalArchitec-
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(A andB);insub-areaA,thesandflowsvery

rapidlyasviscousmaterial,andinsub-areaB,the

sandslidesdownduetoplasticfailure.Thesand

Fig.1Schematicarrangementoftheapparatus
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Fig.2Distributionofsandparticlesize
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particles in A with large void ratio are carried

upwards while the sand particles from sub-area B

are fed into area A. This creates a steady state

phenomena. The expansion of area A in front of

the slit is represented by the distance I as illus-

trated in Fig.3. In this report, I is defined as the

"fluidized length".

Fig.4 shows examples of configuration of the limit

for the fluidized area. With the series of experi-

ments, it is shown that the configuration of this area
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Fig.3 Movement of sand in the fluidized area

y=2.26m/s

in front of the slit does not depend upon the depth

of slit from the surface of sand but the velocity of

iet.  It ShOuld be noted that to maintain the same

speed of iet, the water head supplied rllutt be

increased for greater depth.

Fig.5 sho、vs the relationship bet、veen the fluidized

length L and the velocity of the jet y.As shown in

Figs.6 and 7,the gradient a■ ″y is also regarded as

proportional to the square of the slit gauge σ and

the square of effective grain size五〕10.

On the basis of these results, L/J (the nOn―

dilnensiOnal value of the fluidized length) can be

represented by the Floude Number 1/7√Iπ  (baSed
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Fig 7 Relation betweenグ ι〃y and DЮ

on the slit gauge)and the Reynolds Number yD10/ν

(based on the effective size of sand and the

coefficient of kinematic viscosity) as folloM/s;
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Fig 8 Empirical equation for fluidized Length L

the Reynolds Number defined by Eq (3) The

effect of sand density is disregarded as it is allnOst
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L/グ =K(■ ID10)lκFπ
″3Rι l′3

Fπ=η vア .

Rο =シ つ10カ.
sanne (Manuscript received, December 18,1986)
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The coefficient K of Eq. (1) is determined on

the basis of experimental data shown in Fig.B as

K : 6 . 0 5  (  4 )

3. Discussion

The configuration of the fluidized area produced

by water jetted into the sand can be estimated using

the empirical Eq. ( 1 ). It is possible to take into

account of the effect of sand properties b)' use of
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