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Fig. 1. Top and side view of the geometry used in the simulations (dimension are in centimeter)
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Table 2. Error of the numerical simulations for velocity
profiles for the flow in non-stratified environment in 9°
slope
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Fig. 4. The comparison of the numerical simulations and

the experimental results for the head position of density

current flowing over the 9 degree bed slope in non-
stratified environment

5ol D en 5 2 oy sbaosls b og il goue
OB Sloges sl silwancd Gloy 5o oud sbml lawgte (slas
2l VAVYSYE i slaws b gl amasis jo ol Sli

Sledbl 5 awain a5 calixe ol ol il o sy FIOFA

ITFY

—o—(rid 1
Grid 2
—4—(QGrid 3

Y 3 Ol 5O GURASD 4w gl s o oo T S
4204l b g0

Fig. 3. Velocity profiles for three different grids for the
flow in non-stratified environment in 9° slope
Jdo @ o Jgl samaSs cplpln [V cal Ls Lhacs el

Gl slp (el DBl Wil oo ((Slowle Gl 48 (29248 0

IRV PP S| VO

GO9e Jo i ylie !l -0
@Y o e il (e il () 2 -0-)

b le Al laml cgsne Jow ol guls oo el (gl
Obyz 9 420 N ced b jlocud mhaw s JUS J2ls J&s
JB ol Slin e (e g 00l > JBo gana¥ oo
dlio V] (liSen 5 (oo (slogialoj] @l b oud (it
(F 5o 3illas) cwloss

Sl | ol oS ol i T US2 5 o jsbslon



AWOY B VYYD doxio MYRA o & o5l DY 0)53 yusS prol Silslo untiges 4y 53

c2

0 0.2 0.4
FEEEETTTT |||||||||||

0.6 0.8  0.937

L —

glite g JE> b oo (goiuas¥ bt 53 oo (g 3lwdnnds JULS 0 S
Fig. 5. The channel used for the simulation in stratified environment

Numerical Simulation|

----- Experimental Data

0 05 WU 1 15

[FY] oy sWoold 5 goue (65 lwammids g Lo A Uio 1V S
09 buxo 9 42530 4 a0 Gy w2 Gl S (sl
Gy
Fig. 7. Comparison of the non-dimensional velocity
profiles in the experimental results [41] and the
numerical simulations for the flow on 9 degree bed
slope and stratified environment

Cawloads plail ooy (ganay L o b > Slioy
2 ol iy ol 5l 0 sl Lo sllas # IS5 5o
Al 2oy YITY ply 020 sleools 5 soue g5lwa i
©oae (gilwands 10 00 )l Sledbl aS b )5 ass lgi oo cpl plo
g b D] an 5 oo o5 @l b a8 6 3
1o JUS e 1 S8 ol b 05 sanlin ol o & IS5
(V] OhlSes 5 & 0y wlS ;0 g VA 4l o soue giluas
2Bbos (glwaned Jliel p (de &5 wCeslond £9,8 Ve 4l o
Glp Al wgose Jow opl bt o Liel gl aslsl o
ool J> az ;0 el b JUK sl g 0y8 gl S b
sl iole;l bt b osads gilwdnd Copw dm o slo oo
Jo e domie @l ¥ Ss el oo anslie [FY] L )l8

60

—&— Exp Data
50 1 Num Result %

40 A B
30 - p

20 1 f

Front Location (cm)

0 10

Tifhe (s) 30 40

9 2 Pl slaosls 10 (b s (Fliny (5 duslio F S
Vs (5110 e (g0 (g3l 1 Joolo i o [V ol lSen
o (guiaarY buo g 40
Fig. 6. Comparison of the head position in the experi-
mental results [1] and the numerical simulations for the
flow on 9 degree bed slope and stratified environment

0y e (Je8 BB o> 0 goue gileand ;o (69,959

0ol gaaY lase C"L"’ W)L..,.c‘ ey 0=V
shls e 10 sawl Cowsa b omw,liel 6l aalsl o
Sl e s @z 0 1 il b LS 3l JBS sanay
hen 5 (o clagilesl @b b oo giloans J8z oby>
Lug ot gona e olxl jolate 4y .ceulonds anglie [V]
by 5 b Ojge @ e Jlow JBg slite slaclale
YU 5l ey JB> a5 5 5k 4 culoass ools ss (VY) alal,
FOUSE o (0 USSs Blae) wb oo siali8l U S o 4

oKe oae g DN )Ken 5 0 00 @S ow Glawlic

IYFY



WOV B VYYD docio OYAA Jlo & oyl DY 093 ¢ pusS pwol CSilSlo bites &y yui

5 () 5)lpe iglds 095 g0 Sloml oo 50 ()2 peans 50 gy
Sl oals (guaY lame o by a5 Cenl cpl A SO 0 ()
20 T ojlasl 51 585 Sl dagyT o5lail a8 col Lol ails )5 4
ol 3y e

S8 G815 ol &5 (elin sl ganaY glakie )
o M0 drwgd g 0ol alls galanolS (6 lubl S o
0 ile ime ol 4 &S wgd e s axadl Jsle S 4
Qilgly a5 Conl $ )5 (B oslail 4y e s s 5l OB S S
Olz el mly 5 wl® cnl o e S, oo wle sy
oS bl e G p o s (55, LS
LT a5 i S (S50t (g 550 5 sl
cooly> ly aboe Gl e wbo 5 Gy Gle Lol
i S s 4 g bl SISy L 5 25
8,5 IS ey 4y (SirS] Sl a5 s S )5
b denlio 10 04 cod samline ;] j0 55 e5lail b glals 5 e
sloplzr (Kbl DU cslusy e o 23l5 glagl >
b oo GRalS (IS jebas sads unay Glalama o L1lS

Ae3 oo slid oy gl (LS je 1) goue

2 o st Bl sl asede VS 5l 45 slailen
) L A R O WS = IRT L-Y-N AP IT-S WO KNy
Al e sl 5 goas (iludnd ;5 wn Sy atiio
oo s s glmosls &5 T s lgice ol <l 1PV
2 P Sopp S (JBa Gl ol (othae Bl e e
b oo cod b &S cunl Jho wo)lpns 59, 254 pae Jol (bl
ety i el 5] e bl e Ll A e S
prr Sl )8 n ln adliowp jho 4 Bk oo ol @ ywa
Dl sn s shie ey YL Glaglis )| s cahade o 50

ol Gragh 5o ol Glie S8 G lamlia A JSS 50
L slp (@) cwend) D Sen 5 o alKiles] ml
aS jahailen cawloads ploul ((gamasy ey (©) o g (gaisasY
—onslS Glaals I ol agh (goue (g iludnd 398 o canlin
ol @t ) Slie Sty g Sliny 50 oad oSS iheels
@ axgi b ol ool bt alie g0l o> b aS wams

et 3l (B0 (s G5 gy Ssalam slS slas bl s

7.800e-01

8.000e-01

0.2 0.4 0.6

Gilwdads i glal . gaiuas (y9uy buxo (@ cond gudaas bauzo (QAIAF Al )0 450 4 b ol b JS (3L 2 probad 5 (laiges :A STl
o oo 30 [N oy sl bojT 51 ol yglas 9 ol y Coomw 33 (GO0
Fig. 8. Samples of density current moving on the 9 degree bed at 14s. a) Stratified environment, b) Non-stratified

environment. Right pictures are numerical results and the left ones are the experimental results [1]

IYFY



WOV B AYYO dotio OFAA Jlo & oyl DY 093 ¢y pwol CSilSin wrbies &yt

Oly ey & J&a gl o5 (Sloj el (9 5 5Hsled 595
Jor i 0 ol s Gl 355 s S o o5 55,5 o
@Y @ (5 lahe 93 Sacp g poiiage Judo 4 0l 5 0S5 o
Codle o235 (—fCE ) p5 oS 2> b 0g)00 92 S JB L
B oS oo 3,1y YU Cooms a5 (559l (59508 S8 bz 4 g 00l
i g il s 3 g 00 lir o gl 5l oby> &S ole
Giales el Sy el e 4y b S o o5 > IS
Gilwad 5o (ialaz g 5l Jlaw b (b Sliy S8
ol 09905 Bk p sl 2,5 392y (353 5 ily ©y50 4 s29e
3ol Gz egm s S8z ol Glig B8 Gl 5 [t
Gl Aolee S &S Candost o cale sbee g0 ol dalllas
GonaY Hea> Sle 4 (6,503 5 el ol Gl dg)9 5 U
o2 sble g @lt (Bilonm 5 Ghey nl b e
3,5 saalie alflas |, alee 30 39250 (gAY 9.(63,9,5 b,
wgad oy 1y ol blite 30

bty 5o adatie VY cogus, (Sotie (50,9] Cawdy g1y anlal jo
chale lade g cosloads a8 )3 i o ax 0 A Jloced v Job
slagle; ples 5o 5 S 51 el 10 Aol s Sz by
OF) al, 4 axg b Cavlodn] Cavdsy (goae 00 (5 jlwannd
Lo 36 V) S 0 00,5 e ol V) S sla loges
LoCewloads g3 S G I8 g,y gy 2 odb gAY
S gy 5o gaaY e (8l g se logel camlin
il 1 el ouds (sanayY Lasee sl ewl a3 ol ey 3G
) IS g, ol el Gul aeis ;5 5 0ad (5,0l (5o
Sy 345 o] Gty gl d a5 L aS g0 ,0 0,00 Lo
Ql)f) g_)-.‘.‘)-’L“ wdds b, LS:L......: & o uM.chf g0 L 5
gy 55 Gl B Cudls wials (6,18 Cgey sl st o
10 oSl 4 4z g b Lol ot Lo Joges olaials i3, slow) ey
X +10F M osgame ,0) a0 7, b, Liwlos omaY L
Wb so SRl Giolas jlas OIS piiad g g (

sl Shs s ol B8, oy o s b ) Gl
Vo 0aSee VY layhs b OIS gl bz 6yl g,
ol b o 0 cenlatd S 13 (o) 990 95 Yo g (39,50

sl avaie g ouls oY o o J&s b, Slie o6

160

Stratified
140 A

Unstratified

m
)
S

—_
(=3
(=)

Front Location (c
3 3

40 A

20 A

0 4=
0 10

.2 4
Time (s) 30 0

G bl 3 JBa by Gliey (e gl jloges 4 b
4250 4 a5 uaaY (y9us g oud
Fig. 9. Head position of gravity current in stratified and
non-stratified surrounding for 9 degree bed slope

(S ko kgl Ghgy 4 el Cewsty @l ot Litel I
oals ganay e duslie ,lai 550 Gl ylelily posd sy @
s s oS g 0ol ess allis 4y L3 0938] cgaarY (s s

Al delgz aley s b,e gy, cdale L alyd e bgaw

@O 3l i -7
olid b s oo lis 1) anay o e 5 o0l (gAY
Slim oo (Y adl j0) obye Gulas eogase jo wad
OV oY oy Cdl> 4 Cond ool (goaY lase 1o )b,
Ol Soria S S8 Ol cnlply )by pals o)
@iy b o Gl Gl S ganaY e b o
Lok S8 ST pad o5 cels gana jpa Cwlond
L)l.>):> Q..{|)."LL.3 LB 0 u:l‘...:clfl) ul..):> J)m 65)-.:-"5“*‘3 Ja..m
Oley s 1y e gilwans J&> ol Ve Ko 0l salys suss
Ol e so i 80 4l o JUS &S I8 by pilas
a5l 0is Sax o (S g (JBs BB 352y pae e

A3 o deldl g5 S 1> 4y 881 D jgo 4y g 0dd lax o
SYolee j0 &S (—fCE ) 5 b sl (B o)l > &dlg,0
OS o2y cow JBs Sl cde 4 ccwlons palls paiiege

IYFE



WOV B VYYD docio OYAA Jlo & oyl DY 093 ¢ pusS pwol CSilSlo bites &y yui

0 0.2
‘IIII

C

0.4 0.6 0.799

L

&y

7z X
o —n

O abli o ouds (gusoar o 5o JUU mhaw 31 J&s U o ulos SUo 3 sl Ve JSCi
Fig. 10. Close view of the flow separation from channel bed at 50s

70
——30
60 - micron
20
,io micron
g

W

(=)
1

(=)
1

Front Lgcatzion

S
1

0 5 10 lSTimZeO(s) 25 30 35

Yo 09y5en IV k8 b oyd sl S ol (il o150 Y SO
4230 4 e 50 00 (Y Lumo 50 (39,50 T 9 (93,50

Fig. 12. Head position of the particle laden flow for
different particle diameters 12, 20 and 30 micron in
stratified environment on 9 degree sloping bed

Sl b a5 5 08l s Sl jing; wilyge e b JIS
L old Y 5l 5og; sl ¥ oogas jo ol Giolos g eaile e
Yo g VY kb old i) eloolidl lisl coyg e Yo g )Y lad
P Sl Jdo ) (g7t e &5 Sl (Jy90 4 (59,500
Wlos )5 o (ganay¥ laze )3 ()l 45 e (59
Ol S gy by o (S Sl 3l a4 1Y USs o
S G, Sovie 0959 Gy (gl Caloads aisls gl JS
bgis ey Al Jsl o 1500V F) by 4 4295 b ol 5o
Cawd a5 (Vo) abaly 51T Jlade g Caloas 48,5 a5 o coli ol )
L ahd gols olym a5 (b j0 S gl ey jladie 0 o
oS glacdl jo g /o \YAM/S plp siied (y9,K0 VY ,ad

IYFO

0.009

0.008 =—o—unstratified

0.007 1 /- .

0.006 1

stratified

0.005 1
N

0.004 1 \

0.003 1

9, (m)

0.002 1

0.001 1

0 012 024 036 048 06 072 084
X (m)

0950 Ve 055 (9l 2 (6l gy S Sorin dulio VY S
@Y (g g oud gularY luo po

Fig. 11. The comparison of the deposition profile for
particle laden flow containing 20 micron particles in
stratified and non-stratified environment
Cwlad 31,8 avolie 0,90 DI)3 005 £45 A y2 gl ol ol

VY IKs)
S8 g eSS lase jo il o gl o VY S axgi b
stelis Wigy Hhad an o gl il conls gy laore 4y i,
e Mgy pl el ganaY 4l a4 09,5 b Jg 00,5 JLis |
bgiw ey cdld 0030 i 5lo,1S 0 a5 b les Cnlos S
5wl (Jod BB bl (49,500 VY B) 5, &3 (sl (S il
a0 g a8y Y jugn, sue (l)S Gl (lEl L aS S s
Slgies crimman LEV] Wb oo Lialidl 5 s3lo o gulis Codls]
$0g5 olyd X cde 4y (5,800 Ve Sl L l)d 0 )5 sslin

S| 5l (LU a5 1) 993 aS 2o (S50 5 03,5 sy Olyz



AWOY B VYYD doxio MYRA o & o5l DY 0)53 yusS prol Silslo untiges 4y 53

0.009

0.008 1 \

0.007 1

=12 degree

" 9 degree
0.006 =6 degree
0.005 A

0.004

Qs (m)

0.003
0.002

0.001

0 012 024 036 048 06 072 084
X (m)

22 095520 Ve S8 Loy 9l by Cgu) (S NF JS
ol gawasy buzxo 50 4z ;0 1Y g4 F mhaw cols b sbrawacs

Fig. 14. Deposition profiles for the flow containing 20
micron particles and different bed slopes

bugie Ojpe a4 Lol S ged JUs 1) (polaie 2y, OF SO @
S 5350 4ilyn JUS o s Al L oS 25 e
SIS gy Ol ol o gl (F 8N ) oy (oo 2
505 JUS s a5 45 s mo il o ()l n 59
ol by G g9y oyl ($050s addie 5 Canl 4> 0 TO
el a2 )0 VW ook (X=0Y9) h> Gl L8 edgaoe o
o Glocad 4 Cond g0y Fro 510 ()l g, Gl
hw dygl5 az 12 a5 5 S samline g so ioren Cewlonls 4> o
e S8 Ol @l 2l pgiege Jodo 4 w0 (258
JOS b 5l 0l Gl Gl sy o0 095 (SBopa Y @
OIFse 3ged (il (orp b a3 0 &) S re v cond (RIHIL
S 00,650 8 iz 3l o gz Sl 5l 3 B a5 il
Seap Ll ols 0925 mhaw o 5 sy Sl e (aie alad
le Wgy gy (piles )3 s Sle 4 alaz edgaome 4 ad
s 30Lo )5 (g loline i s (i b &S g

oY e 10 (9,500 Vo 0,5 ol (L VO KB 5o
ol jaiie clagma Cle b Sy g Sty 45 Al 4 w0
w03y (S giwl ol Ce s ply SIS bgds Ce g a5 I L
Lol 00l aslio

abale (o bayloged a5 Cuwlodds asine VO S cvaline b
Lol Copn g it boir S gl (JUB 4yl ey
5l g 09 sl St Olr &5 Gloy Ll ws)ls cilae oo

0.014 1 ==4— 12 micron

20 micron

~=&— 30 micron

O, (m)

0 012 024 036 048 06
X (m)

0.72  0.84

W kS L wlyd slp ey Gal ol lp Caw) oS Y IS
09550 Yo 9. 59,50 Vo (9,50
Fig. 13. Deposition profiles for particle laden flow and
12, 20 and 30 micron particle diameter

Alr ey s 558 Ve g Ve kB L old gl b
ol fe e AA M/S g o YO M/S

b clite e Sl mo e olis VY USE oS wsSiles
(5351 9) (539 S92 ol 955 45 (oS sl Lo e s
5545 09 azgi ) Sl ()T gelyey Jlows 51 20 Gl 98 5
il 5 %005 b s Blite il el bgia cae o s
@ SR Shd Wedoo eiia pley SIS L (ogdoes 3l
3 23my Ol S go bghas (g 5lin S b iy 035 Sle
Yok Lol ool oS iz 555 e3gumme p 3915 >
9 VO ey 4 59,8 Ve g Ve Shd 4 o i (59,500
Gl L > ey e Ll @ am il edodds ol VIV
I JBe BTl Jol> a5 Gl 2 S e 595 D)
S ol ol rlnle wlioe Gl (ol Blae D)5 jpa
Spns Fgpo FSZsS O3 ol Ol b avalie )3 355
35095 aSee Yo kB L SlS gol> by At 50 Wsd oo
S0 gy e Az o 5 0k i JUIS sl 5 K00 Y
ey 50 a0 4

bz s gm0 JUS b 3l ) p sl
4 WV g VP o ) (59,50 Ve S8 L ol (ool
3,50 VF S 50 5 Cesloads (g5l ool (gaarY Lo o
azs 5 )5 dunlie

a5 b g, sla omie (0l 50 S92 ge (Siasl 4y azgi b

WS



WOV B VYYD docio OYAA Jlo & oyl DY 093 ¢ pusS pwol CSilSlo bites &y yui

4z )0 ad 69) p ke Cdale b e bgius Zieyus gllo g
O 5 45 Casloads solizad (1)) alayl, oo oty Lame 4o
abaly ol 5o Sull ey Glgie 4 (49,80 Vo 0,0 S gl e s
2B s pshaie & cgpizmon (V8 JS8) Caslouss w8 S L5 0
slacdle )0 bz G ogm) Ny 3 2 sy DS SR
L7 I8 50 (s wgm) laionio ki 5 Soli gl Sy
b e ;0 E8 2 b el (aidn VPSS 5laS jobojlen

e o O3 deas o 4y lyd (6 108 Cguny e o
gy 555N dmlio b Cenlazil, zalS ol > LSS o gel e
G L) o il Glgige (VP JSE) it bgh ey
(@D VF JS8) oS gl Cull bgsw ce ps > 10 Cguny (Svie
Ol 9o Al (9) VP JSE bl azgi b oS oaline |,
S Sl gy Sl bz ke b e bsi S b
il o oS gl b by e pes gLl ol Sl ) o
Faasl JBr oz b bais Cepu (285 S5 0 yite |
2 99950 Jlosl Gl )3 2 5, DS ASean byd g oud
4 om0 5950 l bion GIBl S8 gy S oo g9 e
3932) 08,5 Cguy JUS i 10 655 e LA B oads el
S0 SR Slaw B b2 5 (G gy (RalS o0 A
4295 Wb il oo B9 4 ghaw 5l 0k > Gl Sl opl yo S

Jleel g ita bgiw S oo 2l 0 JB 0L > siluand 450 S

O-Variable

0.00E+00

02 026 031 058 044 05 036 062 062

X (m)

(]

70

Variable Speed

(=)
(=)

Constant Speed

wn
(=3
M

B
S

W
(=]
M

Y

0 5 10 15 20 25 30 35
Time (s)

Front Location (cm)

]
S

—_
(=}
L

T

2 0955 Yo o0yd oo JBa (il Gl (e Hlogei 0SS
buzo jo Clle b Ol )d s bogduw Cus puw g Cull bgdw ey >
S o guary
Fig. 15. Head position for turbidity current containing 20
micron particles; constant and variable settling velocity

and stratified environment

PRSSe l pite 5 Cull Sy gl 055 o0 aAlold adgl S,
Flae Sl )d bodw e 509 puitn Jodo 4 ailaid 5 alols
sy Jdd e a5 Caslon 0y (g3lusJoe jo K00S0 L )8
Sy &S 2Bb o Al S Gl Sl o plals
YY o,z pulas ol jsie ceyw a0 il ol bgaw
ok phbe Al o Grizres caslaidly bl as )
S Pee S958 Ol L 8l oo BT 5 0 4B YD (e 4 elans
D15 (65 s
098 Ve k8 Loyd ol lyz gy o8l 8L ln

0.01
0.008 | -I-costant
0.006 -
—_—
g
w
& 0.004 1
0.002
I+
0 012 024 036 048 04 072 034
(m)
&l

i b ca pw o 53 (0 Culi bgaw cas o Sl 53 (Gl (53,500 Yo a8 b ly3 gy gy b sioin 15 SIS
Fig. 16. Deposition profiles for the flow containing 20 micron particles a) constant and b) variable settling velocity

yYYY



AWOY B VYYD doxio MYRA o & o5l DY 0)53 yusS prol Silslo untiges 4y 53

0 0.16

Cc
0.42 0.69

\IIII|II|HHI|I

9.48%e-01

29 00 gy bauxo )0 uikio bl sy b )0 (9 5o Vo 033 (g3l Sz (3l > ol B sl ysls )Y S
Ve (2) ¥ (0) Ye () slaasts

Fig. 17. Iso-density contours of the flow containing 20 micron particles and stratified surrounding at a)
20, b) 30 and c) 70 seconds

Oz g ol anaY Gl awlie 4 ol cwond o)
5o S ol flas raeh cpl mls ol aSlby ganaY e
§ WS (o0 IS > S S8 slapl,z eads guna L
95 U § Oy D93 Alpdion HlBe 4 S e Sliey Sy
s gandy e o LS sl > gl b e rals
Oled s 75 BB GhalS Wi oo 00l gonaY e g
bl adls Jlis a1 oS e (595 alS
5 sl e 0 JBr by ileand oz Y
PSS ol by ST e oo olid oS euls plol ool
gl olatel o J&z olyz il casspmly glay JE

Canrd 50 D3 )11, b B 5 S0 4 o (59, D53 3T
als walss S8 Gl sl 2 5o 0l 08 sl
sudgana basze 3 o 50k > b 5338 Galed sl
Gamd S o cbale o)l 5l (Srasl clasiae
Do oo oddline VY o jo aS Cawloads 48,8 SaS 8l 5 o

& S A=Y

Wb oold pendgs pl 5l i S jebles Lol g 5l Bae
3 il 3JIUS by ()18 gy J18) (i g (o) 2
Lol 00 gasuasY Sla.._x,o shls g Jlocas JUS

IYFA



WOV B VYYD docio OYAA Jlo & oyl DY 093 ¢ pusS pwol CSilSlo bites &y yui

laden gravity currents in the channel conFig.uration,
Applied Mathematical Modelling, 49 (2017) 739-752.
[5] MM. Nasr-Azadani, E. Meiburg, Influence of seafloor
topography on the depositional behavior of bi-disperse
turbidity depth-

currents: a three-dimensional,

resolved numerical Environmental
Fluid Mechanics, 14(2) (2014a) 319-342.

[6] MM. Nasr-Azadani, E. Meiburg, Turbidity currents
interacting  with
topography, Journal of Fluid Mechanics, 745 (2014b)
409-443.

[7] B. Kneller, W. D. McCaffrey, Depositional effects of

flow nonuniformity and stratification within turbidity

investigation,

three-dimensional seafloor

currents approaching a bounding slope; deflection,
reflection, and facies variation, Journal of Sediment
Research, 69(5) (1999) 980-991.

[8] E. Meiburg, B. Kneller, Turbidity currents and their
deposits, Annual Reviews of Fluid Mechanics, 42(1)
(2010) 135-156.

[9] S. Migeon, B. Savoye, E. Zanella, T. Mulder, J. C.
Fauge'res, O. Weber, Detailed seismic-reflection and
sedimentary study of turbidity sediment waves on
the Var Sedimentary Ridge (SE France): significance
for sediment transport and deposition and for the
mechanisms of sediment-wave construction, Marine
Petrolium Geology, 18(2) (2001) 179-208.

[10] T. Nakajima, M. Satoh, The formation of
large mudwaves by turbidity currents on the levees
of the Toyama deep-sea channel, Japan Seasonal
Sedimentology, 48(2) (2001) 435-463.

[11] J. P. Syvitski, C. R. Alexander, ME. Field, J. V.
Gardner, D. L. Orange, J. W. Yun, Continental-slope
sedimentation: the view from northern California,
Oceanography, 9(3) (1996) 163—167.

[12] R. B. Wynn, D. A. V. Stow, Classification and
characterization of deep-water sediment waves,
Marine Geology, 192(1) (2002) 7-22.

[13] IA. Kane, WD. McCaffrey, J. Peakall, BC.
Kneller, Submarine channel levee shape and sediment
waves from physical experiments,
Geology, 223(1) (2010) 75-85.

[14] E. Khavasi, B. Firoozabadi, and H. Afshin,
“Linear analysis of the stability of particle-laden

Sedimentary

1YFY

Sogo ol w0 0ed o e Jlw JBI Y g0 S s
Jl b o gl @ g9,0 S pidie mhaw 0 JB oLy~
S (oo &8 2 b o Slael Job )0 g (anee

O3 Ok 508 sl Ol bl ) p b Y
Sy b ke n o canlive 6d (gole bz 40 b bl 6y
Bz B Sa e (Rl s @ Gl b b Gl
Do) 9 S9dse lz JUI gl 5l baoe Jbow 5 S8 oL
8l o GlS] 5 pee (6,l05

Sble b pite 0,5 by Sac s i gl 2led 5u 0 F
JB ol s Cepw a5 (b jo 0l 4 S e s L
B35 a5 o8 (53, blite il aiied b beiu cpm gl
ol S o i Sl b )3 b ey 45 > 45 g

Colae B (6 08 g, docs [0 alls (g tin a5 pome (59 0

D90 U Sy

Sy A 3 JBs 0l ilean b a5 0 S Azl 0
5 AT By b Gl iy L 4 51,0 it L
Sgs aalez (6ol 0 u 5 ghls ands 15 35290 3)ls0

Sl Sy a5 0o GLAS aghy 50 09290 Slaom, 2 F
OS85 5 g o ale ja b aiwgl 639, b S b
o 3135 usfinn el 05,5 e b 5 iy talS SIS

Dged o)Ll (lae DS (piids g g @ Olgse Jelse

&=y

[1]Z. He, L. Zhao, T. Lin, P. Hu, Y. Iv, H. Ho, Y. Lin,
Hydrodynamics of gravity currents down a ramp in
linearly stratified environments, Journal Of Hydraulic
Engineering, 20(3) (2016) 3-6.

[2] S. Abbaszadeh, Large Eddy Simulation of Continuous
Density Current impinging on Obstacles, PhD Thesis,
Department Sharif
University of Technology, Tehran, (2014). (in Persian)

[3] B. L. White, K. R. Helfrich, A general description
of a gravity current front propagating in a two-layer
stratified fluid, Journal of Fluid Mechanics, 711
(2012).

[4] Francisco, P. Ezequiel, L. F.R. Espath, J. H. Silvestrini,

of Mechanical Engineering,

Direct numerical simulation of bi disperse particle-



Geosciences, 53 (2013) 141-153.

[24] T. Tokyay, M. H. Garcia, Effect of initial
excess density and discharge on constant flux gravity
currents propagating on a slope, Environmental Fluid
Mechanics, 14(2) (2014) 409-429.

[25] L. Ottolenghi, C. Adduce, R. Inghilesi, F.
Roman, V. Armenio, Mixing in lock-release gravity
currents propagating up a slope, Physics of Fluids,
28(5) (2016) 400-409.

[26] P. G. Baines, Mixing in flows down gentle
slopes into stratified environments, Journal of Fluid
Mechanics, 443(2) (2001) 237-270.

[27] P. Samothrakis, A. J. Cotel, Propagation of a
gravity current in a two-layer stratified environment.
Journal of Geophysical Research in Oceans, 111 (C1)
(2006a) 281-291.

[28] K. Snow, B. R. Sutherland, Particle-laden flow
down a slope in uniform stratification, Journal ofFluid
Mechanics, 755 (2014) 251-273.

[29] M. Nicholson, M. Flynn, Gravity current flow
over sinusoidal topography in a two-layer ambient
Gravity current flow over sinusoidal topography
in a two-layer ambient, Department of Mechanical
Engineering and Institute for Geophysical Research,
University of Alberta, Edmonton, Alberta T6G 2G8
(2015).

[30] E. Biegert, B. Vowinckel, R. Ouillion, E.
Meiburg, High-resolution simulations of turbidity
currents, Progress in Earth and Planetary Science, 4(1)
(2017) 33-40.

[31] M. Mahdinia, B. Firoozabadi, M. Farshchi, A.G.
Varnamkhasti, H. Afshin, Large Eddy Simulation of
Lock-Exchange Flow in a Curved Channel, Journal of
Hydraulic Engineering, 138(1) (2011) 57-70.

[32] P. Moin, J. Kim, Numerical investigation of
turbulent channel flow, Journal of Fluid Mechanics,
118 (1982) 341-377.

[33] S.K.Oo1,G. Constantinescu, L. Weber, Numerical
simulations of lock exchange compositional gravity
current, Journal of Fluid Mechanics, 635(2009) 361-
388.

[34] J. Paik, A. Eghbalzadeh, F. Sotiropoulos,

stratified shear layers,” Canadian Journal of Physics,
91 (2013) 1-13.

[15] G. V. Middleton, Experiments on density and
turbidity currents—I: Motion of the head, Canadian
Journal of Earth Science, 3(4) (1996a) 523-546.

[16] G. V. Middleton, Experiments on density and
turbidity currents—II: Uniform flow of density
currents, Canadian Journal of Earth Science, 3(5)
(1966b) 627-637.

[17] M. Nayamatullah, K. Bhaganagar, Turbulent
Mixing in 2-D and 3-D Density Currents over a Slope,
Journal of Oceanography & Earth Science, 1(1) (2017)
1-11.

[18] P. Beghin, E. J. Hopfinger, R. E. Britter,
Gravitational convection from instantaneous sources
on inclined boundaries, Journal of Fluid Mechanics,
107 (1981) 407-422.

[19] T. Maxworthy, R. I. Nokes, Experiments on
gravity currents propagating down slopes—Part 1:
The release of a fixed volume of heavy fluid from an
enclosed lock into an open channel, Journal of Fluid
Mechanics, 584 (2007) 433—453.

[20] T. Maxworthy, Experiments on gravity currents
propagating down slopes—Part 2: The evolution of a
fixed volume of fluid released from closed locks into
a long, open channel, Journal of Fluid Mechanics, 647
(2010) 27-51.

A. Dai, Experiments on gravity currents propagating on
different bottom slopes, Journal of Fluid Mechanics,
731 (2013a) 117-141.

[21] Dai, Non-Boussinesq  gravity  currents
propagating on different bottom slopes, Journal of
Fluid Mechanics, 741 (2014) 658—680.

[22] Cortés, F. J. Rueda, M. G. Wells, Experimental
observations of the splitting of a gravity current
at a density step in a stratified water body, Journal
Geophysical Research in Oceans, 119(2) (2014)
1038-1053.

[23] M. M. Nasr-Azadani, B. Hall, E. Meiburg,
Polydisperse turbidity currents propagating over
complex topography: comparison of experimental

and depth-resolved simulation results, Computer &

Yo



WOV B VYYD docio OYAA Jlo & oyl DY 093 ¢ pusS pwol CSilSlo bites &y yui

dynamics modeling for the design of large primary
settling tanks, Journal of Hydraulic Engineering,
137(3) (2010) 343-355.

[39] M.  Ashjari,
Hydrodynamics of secondary settling tanks and

Tamayol, B. Firoozabadi,
increasing their performance using baffles, Journal of
Environmental Engineering, 136(1) (2010) 32-39.

[40]
bottom currents, Journal of Hydraulic Engineering,
119(10) (1993) 1094-1117.

[41]
Z. Mashhadi, The Eulerian-Lagrangian and Eulerian-

M. Garcia, Hydraulic jumps in sediment-driven

H. Yousefi, E. Khavasi, S. Teymouri, P. Nazmi,

Eulerian methods combination for numerical modeling
of the particle laden density current, Modarres
Mechanical Engineering, 18(1) (2018) 441-451. (in

Persian)

A I

Three-Dimensional Unsteady RANS Modeling of

Discontinuous Gravity Currents in Rectangular
Domains, Journal of Hydraulic Engineering, 135(6)
(2009) 505-521.

[35] J. O. Shin, S. B. Dalziel, P. F. Linden, Gravity
currents produced by lock exchange, Journal of Fluid
Mechanics, 521 (2004) 1-34.

[36]
subgrid-scale closure method, Physics of Fluids, 4(3)
(1992) 633-635.

[37]

particle in secondary sediment basins to increase

D. Lilly, A proposed modification of the Germano

Lack, Numerical simulation of containing
productivity, PhD Thesis, Department of Mechanical
Engineering, Sharif University of Technology, Tehran,
(2016). (in Persian)

[38] X. Liu, M. H .Garcia, Computational fluid






	Blank Page FA.pdf
	_GoBack




