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Ab a trac t

The paper deals with the method of esthnatlon of
the friction force, of the turbulent mixture fac-
tor, and of the rugosity, and with Influence of fte-
se parameters on the configuration of the super-
flclal layer of marine sediments.

The movement of the masses of water at the Immediate proxl-
mtty of the sea floor exerts a double InHuence on the supernclal layer of
sediments. Such Influence Is manifesting Itself through the apparition of a
lateral pressure on the particles, directly proportional to Uie second power
of their diameter, and to the second power of the velocity near bottom, on
theone hand, and on tfae ofher hand fhrough the creation ofa taageatlal
tension or friction force directly proportional to the value of the turbulent
mixture factor and to the velocity gradient of the current la the Immediate

proxhnltx of the solid boundary (sea Hoor) (MATEESCU, 1963). la the
following, primarily the latter aspect will be discussed.

The analysts of the dlfiFerentlal equations of the motion shows
tfae presence of a boundary layer near fee bottom of (he sea, where the
force of the baric gradient, Corlolls's force and the friction force are of
the same order of magnitude. However, nearer to the solid boundary, the
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relation between three forces will change, the friction force becoml. g ^
Preponderent. Thus in the lower part of the boundary layer, a sublayer
^y be delimited, where the friction force will considerably exceed the
force of the baric gradient and Corlolls's force. Although the processes
taking Place In this lower layer, are connected wtth the pheaomena ta-
king place In the entire boundary layer, and are of suf f to le.t weight ^to
warrant their separate t. eatme.t, the establishment of some Internal con-

nestlons of fhe movement for the boundary sublayer Is sufficient to enable
the solution of a series of Important practical problems (LATHTMAN. 1970).

The thickness of the boundary layer may be estimated with the
.atlo between frtcttoa force and Corlolis's force (ROVENTA and SELARTU,
1965). Through experimental determinations and theoretical analyses, ba-^
sed o. the theory of similitude, the theory of similitude, the thickness of
this sublayer Is estimated as being 3 to 5 m (FBANDTL, 1925).

The fact that In the boundary layer the term comprising the
friction force Is considerably exceeding the terms comprising Corlolls-s
force and the baric gradient force, enables the simplification of the dlffe-
rentlat equations of the movement, and equatloa (1) Is thus obtained :

where

s-[^z'-d^]so
z = distance la cm from the sea bottom ;

(1)

k(z) = turbulent mbdure factor, cm /see ;
v(z) = velocity of the current, cm/see.

From the theory of similitude It results that the value of the
turbulent mixture factor - k(z) - Is directly proportional to the distance
from the solid boundary, and to the square root of the friction force
(KARMAN, 1930).

K (z) = 0, 38

where ^ . = friction force ;
= density of water

'By Integrating equation (1) we obtain :

(2)

K(z)
dv(z

dz
K(z)

dv(z
dz

(3)

or
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.. Jlfel,
dz

dv(z)
dz

^.
l&o- V^p-K(z)*-^= K(2)

If we consider relation (2), then equarloa (4) becomes ;

Jy (z)
dz ¥-

from where through Integration we finally obtain ;

v (z) =
0, 38

where

^ la (. )

(4)

(5)

(6)

In = tje symbol of the nahiral lc^artthm ;

ZQ= rugosity parameter, mm.

Relation (6) representing the logarithmic equation of the profile
of the velocity of the current In the boundary sublayer, waschecked ex-
per [mentally In various marine coadtttoas (MOSBY, 1947, 1949). Bhe above

logarithmic profile depends on two parameters ; on the friction force 5o
and on the rugosity Zg. These parameters may be determined only expert-
mentally through actual measurements of the currents In the Immediate
proximity of the sea floor.

With the aid of a special lastallatloa(LESSR, 1951) several

series of such measurements were carried out at 50, 100, 150, 200 and
250 cm above the sea Hoor, off the southern part of the Romanian shore.

near the 40 m depths contour line. Tlie measurements were performed st-
multaaeously on all five levels, at Intervals between 10 and 15 minutes

for each series of measurements (table 1) The respectlva series were
numbered la the Increasing order of the velocities.

Table 1

Series

Z cm

50

100

150

200

250

Data on currents la the neighbourhood of the sea floor

Velocity of the current fcm/sec.'

2 45

7, 7 11, 4 13, 3 15, 3 20, 0 20, 7 23,6
8, 9 12, 0 15, 3 17, 4 21, 9 23, 8 26,5
9, 1 12, 6 15, 9 18, 7 23, 9 24, 7 28,3

9, 3 13, 7 17, 0 19, 1 24, 3 25, 5 28,5

9, 8 14, 2 17, 3 20, 0 24, 7 27, 1 29,8
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By representing the velocities la a graph wtQi semllogarlthmlc
coordinates, a family of straight Itaes (ftg. l) was obtained, the slope of

which Is equal to -^gg ̂  ̂ ~' whlle the PolIIt of tntersectloa of these
straight lines with the OX axis Is equal to the logarithm of the ri^ostty.
Based on this graph, the two parameters of the profile were determined,
while with the aid relation (2) the value of the turbulent mixture factor k,
was determined at a distance of one metre above the sea floor (table 2).

Table 2

Friction force -^Jdyn/cm2'] turbulent mixture factor k, [cm2/sec], and
rugosity z , [mm]

Series

-^0
k

0, 238 0, 455 0, 778 1, 092 1, 241 1, 570 2, 140
49, 5 67, 4 88, 2 104, 2 111, 8 125, 8 146,2
1>4 1, 0 1, 7 1, 9 0, 9 1, 9 1,2

The values obtained for tfae friction force and for the turbu-

tent mixture factor, as a whole, are lower than those obtained by other
Investigators (BOWDEN and FAIR BAffiN, 1952). This Is due to the fact
taht la the zone Investigated, the superficial layer of the sea floor Is coa-

stltuted mainly of sandy silts, wlfh the mean grain size (M^) being com-
rtsed betweer 0, 07 and 0, 03 mm (SELABIU, 1965), Implicating a low ru-
gostty. The fact that the rugostty Is low, creates the possibility for the
existence of relatively htgy veloctttes (5-10 cm/sec) at only a few centrt-

metres above the bottom, which In turn lead to the apparttton of sufficiently
htgy lateral pressures on certain particles, the size of which ts exceeding
the mean ri^ostty. Owing to this fact, the larger particles may be dlspla-
ced by being rolled-over, until theay reach zones where the rugosity
does not any more permit the presence of bottom velocities capable to
perform such mechanical work.

Tbe knowledge of the distribution la space, of the friction for-

ce, of the turbulent mbcture factor and particularly, of the rugosity, cor-
elated with other sedlmeatologlc factors, may give precious Information



,a ^ mosalc-Uke aspect of the superficial layer In the southern zoae.
off the Romanian shore.

At the boundary between two fades, a brusque Increase of the
value of the turbulent mlxtare factor takes place as a result of^e^acrea-
se"of the friction force ; this Is a phenozneaon which substaatlalty aUerB^
^7r ate''of~ settling. Owing to these dynan.lc phenon. ena t. e boundariss^of
the varous fades are welt contoured from a graaulon. etrtc polntof view.
The'dependence of sedlzneatatlon oa the turbulent mixture factor, and the
dependence of the latter on the rugosity, causes a selection of^^part^
cleT'settUng down. Thus, where fhe rugosity Is hlgb, tbe posslbtlUles fo.
small size particles to settle. are mlaor aad vice versa.

Besides the Influence exerted on sedlinentatlo., the role of the
friction force becomes preponderant la the processes of parttcle display
^ent in'fhe zones of chaaglng slopes, or wtt. Mgh ̂ °P-n^s^a^s
thTc ase on the outer edge of the continental shelf (SELABIU. ^71). ^

IMS "case, t.e Impulse created by the friction force may coincide In d^
rectloa'^fh the component of the gravity force, and as a result of t^ts
fact, '7avourable conditions for the apparition of tobudlty currents will

arise.

SUMMARY

The experimental data, though not very numerous, enabled ne-
ve. tt. ie,., ». K.r-"-» ."»'»' »t tl« cme°> ".ocltyto_tto, ta°;°,d1"'
^oxlmltyof the sea floor to be checked for t.e condtttons prevatllng In

Based on this logarithmic profile for each series of measure-
^ents, the frtctlon force, tbe turbuleat xnbdure factor and the rugosity

The fact that value of the rugosity Is In agreement wltfa &e
granu^etry'of the. superficial layer In tbe zone lnvestlgat^, enab1'd_
^'e7.7co»cto^ to b. d,.», r^rl^ »,. -ofl«.... »' B--t

^Tn. asses'of water on the processes of sedlmeataUon, wMoh are of
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slgatflcant Importance for (he coaseryatloa of the mosalcshaped pattern of
the superficial layer.
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