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Abstract

Numerous prior studies have delineated the size distribution of noncohesive sediment in suspension, focusing on mean size and standard
deviation. However, suspensions comprise a heterogeneous mixture of sediment particles of varying sizes. The transport dynamics of
suspended sediment in turbulent flow are intimately tied to settling velocities calculated based on size and density. Consequently, under-
standing the grain size distribution becomes paramount in comprehending sediment transport phenomena for noncohesive sediment.
This study aims to introduce a straightforward modeling approach for simulating the grain size distribution of suspended sediment
amidst turbulence. Leveraging insights into the contrast between cohesive and noncohesive sediment, we have meticulously revised a
stochastic flocculation model originally designed for cohesive sediment to aptly simulate the grain size distribution of noncohesive
sediment in suspension. The efficacy of our approach is corroborated through a meticulous comparison between experimental data and
the grain size distribution simulated by our newly proposed model. Through numerical simulations, we unveil that the modulation of
grain size distribution of suspended sediment is contingent upon the sediment transport capacity of the carrier fluid. Hence, we deduce
that our simplified approach to simulating the grain size distribution of suspended sediment, integrated with a sediment transport model,
serves as a robust framework for elucidating the pivotal bulk properties of sediment transport.
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1.ME2

A2 AR HIR Y fARS] a3 Afol2 F7]9}
UL Zhe GAFEAI X o] 7P Aot} 63 umE o 2R ARt 3
71 AESL HE T H2 AR EFHrh(Law et al.,
2008). 2 FAR= dAEe] 27171 27 w2l 2145411
S 348 ARtk 2 van der Waals 9120 2 215]] T4
Sh= 2718k Q182 12} YAt = o] 22 E3(Floc)=

-S35H ?hth(Mehta, 2013). B/H E2-2 FA19] dF -2
%02 ol5f o] 2k nH © 2 7§ THHunt, 1954). &7} o}
3] 3 (Flocculation Process)®l whet &2 0] 7]+ 2|44
O & HoA "y HeH o EE2 ol L2 E VX =
Ao & 7ot £ Uk = &2 F7]0] 9JEEthSon
and Hsu, 2011). 2Hg fAHS] 735 = -S4 Ag of wht
A= HAP A= -SHA o] FEl = Wit vhi, 2
At A 22 BIHA AR SR Bl 797 A9 gl
ol YA T 2717} A} FHof| 2H-8-5h= X7 2keHA
1o vish A2 o 2 =7] wfZolot. whehA] v 2 #
Are] B 2= A 9] YASHA FAH

FAF AR = 2719 B of| whe J7FE T 7 vhE AR
U EA A2 T2 A7 v A Hek vz
Ak IR UE S 7= A0 & 7P RVt 7]
7t EA =0 o] FotR = 73T T3 rheksirt. whebA] H]
A2V FAke] o5& o HestA olsfistr] flsiAl= 47
B E 3olgt ° Q7] Itk Gelfenbaum and Smith, 1986;
Wright and Parker, 2004). ©]7%1 2] @2 Aol A B-5AL 97
REE IR E ol-8sle] 24513t e.g., Friedman,
1962; Tanner, 1964; Visher, 1969; Samaga et al., 1986; Kuhnle,
1993). Visher (1969)= T2 FH-EEE UEhf&= JHEE
7t &Sk 7450l tiA] ol A AT 0] e o] UeRdTh
e AHESIT Hed 0 thed L BF gutzos
27400 A TR Sun er al. (2002)2 F-3AP AR
AR =] Q& w Ty YRS VRS st
o} YR EAL gitd o2 g R 71
HtHe.g., Beverage and Culbertson, 1964; Friedman, 1962;
Purkait, 2002; Sun et al., 2002; Wu et al., 2004). Purkait (2002)
= Usri 4] 742t E o]-85to] FHAR] R E E4E
ZAFSFAEL. Purkait (2002) 0] 4] F-5-AHS] 47737} ohE
2 g4enrh |4 LS ke 2wt ol
b Y2 Sengupta (1975)0] HAT fAI] GITt. ER
Sengupta (1975)+= 23 &8 42 Y| F-FALS] YA 227}
AT EEE B2, M s T8 R2E o
22 922 et tHE 3 B gerd o thrg 4t

ol

8

rol fo

B xabdo g 7P Ht g, Sundborg, 1956; Visher,
1969; Middleton, 1976). F-G-A}2] Thakgt Q] AR L7} 27
Sh= o] f= FARE sk 9R, 71AIA Tk, A= o]
of g =75 7§ & ols|& 4 3tH(Sundborg, 1956;
Middleton, 1976; Shi ez al., 2012). |40l A AFSH o7 5
el o]F-9] Fafo] 7P 59 Q= 7Hdoletal o AZI
(Middleton, 1976). Middleton (1976)2 F-3-AF2} S A &
(Y=)E Hoto] Tare H-fAte] 7E w25 EA 6k
AL A= AT S 7 AR ISR 2t off
5 AIZRItHE o] 2] 7|28t S H FALY] YAFEE =
709 skl Hehca I H 1 4 B . = vt Midd-
leton (1976)-2 4212] ZF 519] FHeho] A= thg o5 HAY
Zof oJof gttt g7t

SHIA =] A2 o et -8 o] FAF AR b A &
798 ks uj AJZFET van Rijn (1984)1} Bagnold (1966)
of k=, FAH FAF A= EF 0] A5 Adwol At
O AAEEE 2 o] F-17-5HA Hot ¢F-2K Turbulent
Eddy)9] &% SLot Ae &5 Ato| o] TAIE 1T o, 5f
g -3 7| 25k AT ST AE 4AEe] S
£ 20 o -fARS] F-R7F Aol 7 Rt (van Rijn,
1984). WEhA] FAF Y2Fe] Bft 752 s o] A AR
Hof| Z7| o]&Hth # At 7= A4 H Y] A A
AzLO] SHAI AT H 2 U¥EA © 2 Shields Diagram®l] 2Js]] 2
A the.g., Graf, 1984; Cao et al., 2006). 5Ho] B4
AR 3 73 24 B3t Qs Y7o ok A HE
719 A AFEE /E A 0 2 F74517] o] Ht(Kleinhans
and van Rijn, 2002). 12t A4 A9 Aol A= & 2
(< 1 mm)Q] HA| 7 o] Aol JAFT A= LTt
(Kuhnle, 1993). sPd=> Befl- 2 Eot== /4= o] JlA|Tt
L] 371 Mol As i F70lA FUtt ol 5Ado] TaE
e.g., Kleinhans and van Rijn, 2002). 91714 L3t ol 5442
B0 AR AR o] 9 frAke] Bt A7l 71 A=
SHAAFEH I FARES oJulgtthMiller et al., 1977; Kuhnle,
1993; Kleinhans and van Rijn, 2002).

FHAR] F78 2o gk FAE R 752 542 ZASH
7] S1ol B2 ARA = 2] ARo] 3= AT}, Kuhnle
and Wren (2009)-> TRt 78 9] s &5 ARgsto] A
A A& 4389tt. Kuhnle and Wren (2009)9]| 4= SH3AH
B YARZ| BEHAPF X HARY] Bfof 3k nXth=
& S 4 Qlk s EjFo] Z7lehd 29 FRARY H|
£o| sPdA= o] Aol Hlof| o] F25] HAgHKuhnle
and Wren, 2009). 5Hd5-9] 2|7} S71ete] whet F-5AR
ZHAFH]E0] Zradh= 22 Sengupta (1975)2] A Ao
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31 gFS ATt Sengupta (1979)+= F-5-AH] A78E32 o st
S =] A F84E Ash] Slol = A ™
Fick. Sengupta (1979)= =& Aol LAs F-5
RSP =Tt o Rt AFARS] Q)R atof &
Ferh= 292 A A5 Sengupta (1979)0114] ©]
PR Cpe RIS ol A RaAt) A B
B7ol AT RIS Lehic, o] Az}
e 2H RIEZHHEEA] T2 i apo]
o] obd-& & 4= tKSengupta, 1979).
29 58 45, SRS 74, 53
A YRR G T A0 et
(Kuhnle and Wren, 2009; Sengupta, 1975, 1979).
2oAk] YARRE o E5] 915 2 BPol Aot
%ltH(e.g., Ghosh et al., 1981; Ghosh and Mazumder, 1981;
Mazumder, 1994; Pal and Ghoshal, 2014a, 2014b). Ghosh et
al. (1981)2 &F7AL 5217 BgALe] Tt Hunt ] 24t v
A& Tt 35 W FAR 18R E 1S skl
o} 254 3412 Sengupta (1979)2] A A7 9} v w e uj
gt Aol Ax= 1 oJ51I Tt Mazumder (1994)= Ghosh et
al. (1981)9] 25 vHIEf O = FHAbo] tfeh 4 A2} )
7R BYS AR AFAFFAIZ M==AY o5 &
T 7§ g.0 2 o A5+ Ghosh e al. (1981)2] 2E Hlw
off =] B.9] Auprt Y E| et RO A= RE AF/AA
4ol Q57| gro v s sHIAf= 9| o] S5 B-85h=
Zo] o @4 Wi o] FHE T Mazumder, 1994).
Pal and Ghoshal (2014b)-2 F-F-Ate] A EELE A A5
Qaf) =514 0 2 2] B2 AQF5HA . Pal and Ghoshal
(2014a) 9] o=%] 2 M3 %731 A Z(Stratification) F ¥
= 1ot E ARSI YARE R oA 8 E= 2
= Mazumder et al. (2005)°] 7]t 2| =F 2] H=5 AL
Boto] Attt RO AvpE iRt o = F7HAQ G 31
ol 2] Ry A7 /i Eohe 28-S E3Uth(Pal and
Ghoshal, 2014b). %A AT 2] A= F-AH] A2
I 2o gt 550 £, sl = 0] 2717t = Il
ZHS WP duizlog HOAO| QAR LS
SEYFE5A, s Aol ol 2 Y =S
2 42 A 31t Sengupta, 1979; Mazumder, 1994; Kuhnle and
Wren, 2009). 12t A JAE FR-A17]= 2490 ]
2 5445 (Turbulent Velocity Fluctuation)©|EH(van Rijn,
1984; Bagnold, 1966). ‘d-7#4d-5o] did 2 I A=
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il = FrAI et A FfAL
o] o] s YAHREE AFS o 7ol gk eyt Hast
t}. o] 9150 4= Byun and Son (2020)°)14] Aot 24
HAA(E-6 220 AFEX R oS +Aslo] vzt
d F AR R RAD Y YT BoH S ARtRith ol &
Qi FATHE HIHo] gt FAHY E= 7219
2 2 (random approach)2 A EA] oA dz] ALE
&= "ot e.g., Kleinhans and van Rijn, 2002; Lisle et
al., 1998; Shaw et al., 2008). F-F-AHS] YAEEZ = T 7] HS}
E AL 1 AT A EH 2 E 55 7|t e R B4 s}
o APt 2 AN = AAAAE v o= A1
BiE B0 JARLZ 7143ItH(e. g, Visher, 1969;
Sengupta, 1979; Ghosh and Mazumder, 1981; Kuhnle, 1993;
Purkait, 2002; Mazumder ef al., 2005). ©] A2 F25H =4
2 A 5 e 5d-S Efsto] RRALY] AR EE
oJst= By 7S 918k THH S A|gtol= Aol

2, $uE

FARe] A5 Bt AEsH olsfistr] flaiMd= 25
o] P& A E(Mean Component of Velocity), 1745
(Turbulent Fluctuation) 5 -f-5 &7 o] <]l ALY ¢
EE 5 A B BAS A A E = o] Qs
o}, o= A 4RFe] AR 2 B A4S A Sk 7S AJHl A
A QAN HAEETHFA S (AAE] 271 F i) o] o=
o]7] miZo]th. A A7) AFF A5 dHF 25 ol A]
(Velocity Fluctuation)2 8 QA= it} 12| B2 E] o
ot o] Gt FARe] 571 7R S Aok o]
Ao, o] Aol A= d-Rell ool F-7E= AR o
AT g3 AAIGIE 2.1 2 o) 4= Son and Hsu (2011)2]
A A S-S 2Rt A o] RS 1S At
12 F-RAre] RS Hofolr] 918t Y= Y
o et A3} Axt= 2.2 2 37H of| A A AR

T

2.1 A} O RHoj| CH3H Zh2kst M
2 Aol R AL ARE REE 1851710 94 Son

A7NRIEE, AL ol BA.L 5 o] 9h St AL Leh
£ 5 gog AT B Azte] Al ofst i

o]&=of ot A A &39S 112 $H(Son and Hsu, 2011).
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v,tv 9o,
3 (D

0
0z O, W+ 0,

c

A71A ¢, = F-FA] FulE e, t = ARE, W, = F-RARe] 27
H, v=34 A, v, = 8 A, 0, = FRIESO| T
0,42 FAE A EA 3 T o] QIA]RH(Son et al., 2016),
A 57 Z20M ZAE ZFs] 57 Slsl vIHzMd A
oo tigt A3 AH(Hsu e al., 2007)S B O 2 0.59] 11
éﬂ & 283} Son and Hsu (2011) @A W, =74
7+ a K (Hindered Settling Effect)S 1123t Stokes 2] =]
ol 2J5}] AlAFEIth(Richardson and Zaki, 1954). Stokes ¥ 2]-2
H| A 22 @izt tisf] -85 §FH, 2 Aol A Aol
A A2 Rl 27] YIS 2=t whebA] B 42k A
ZFELE A7) QlohA= Bt gerAQl FAlo] H g shm, e
P2 IS E AL fleliA= 478 7o Newtown
o] §jZ]o] AL &7 gitt,

4 D 12
Ws:[gag(ss—l)] (1-0,)" @)
A7|H D=F-RAL U7, €= TR FEASE, 5, = FHA
H|Z, g =575l (1—0¢,) 32 M3 87K (Hin-

dered Settle Effect)S WEFHTHRichardson and Zaki, 1954).
Eq. Q)2 A %, 38, Fe o o2 5 e
=} ¢y BE BAAF 4R olebs 7Skl 0.5 &
4795} thMan and Tsai, 2007). Eq. (1)2] ¢ 21 4] -2
Fehemst ale] 2ol ofat ool T A Fe
A 42Fe] 2] SHikE LrERdTE of 7] A FAF 4Ake] A2 v
F 2Pk R ghitof] Ofal TS FAF S a9/0t 2] A
Tl = Egﬁ/ﬂ 52 AR E2 fAL s E=
AShE o5& AFTCk Us SE0lH 44 ARt M7
%%37‘“4 v+v, 2} o, O] Hla = Aot o] &2
A oﬂ A—] oﬂ;ﬂ O]L 74]/\]—0].31 =L L=F 1:11—1—1 Al _1,]— L]-E
O] 23] A ofl et =[uf W7 Ao] H e st Eq. (D)9 v, E
AFolME BFE k-

5] Qe & e o] ZHEgITHSon
and Hsu, 2011).
k w2 v\
(-0 gr=ul (5 +( 52 ®
+ 2 i) 2(1-9,) }
0 (" 0z
v, 0,

Table 1. Standard values of the numerical coefficients for k-& model
(Launder and Sharma, 1974)

Coefficient | C (o8 c, Cs 0, o,

Value 0.09 1.44 1.92 0.00 1.00 1.30

oe e [fou\? [ov 2]
(1=0)5= QJE%[(Q) +(—Z “4)
1—0,
+i[(u+i o Q“)e]
0z [ 0z
: € Vi Bd)s
CeQ(I (D) +C<3E(Ss_1)9? 52

@ﬂﬂqpqpq%% — 51 A k=R 25 ol
e =OoYR] 2ALE, o W v =782+ G4 Hisk} 5.2 3jctHigo)
58 4010k By () and (9] S8 0P 312 $419] A
2 Q9] ol 5E&°] Wit A E3(Turbulence Damping
Effecty= UERATE Eq. (3) and (4)0]] HAE $22] A4 Table
1o FERYTE v, = k9} 0] APIZES ALg51e] it

K -0) )

—_—

3714 ¢, = 2@ AF(0.09)°1tk. Egs. (3)~(5)°11A] Ko
1— o, FAF GAoll F77t A 9] EA6HA] geth=7H
ettt 58 £+ fAF B2 tdA B4
(Multi-phase Equation)& Te2toto] fe g -5 7 4
oz Akttt

T
B_U ,La_p_._ 1 d (6)
ot Pu OT pw(l—@) ox
1+(s,—1)o, .
1—o, gsinoyg

. 0
T.:“z = pw(v—'_vt)—z (7)
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It Son and Hsu (2011)0114] o817 A52] 4] 42 of

o gt

of7)H 1, = SH AHS T, 1, = QAL E, B, = AAH
A flux A, =24 flux QJalgict b AR B
SE(u.)5 o] 881o] T3k o) AzkAulThdr) A4,

T, = P, U ©

FAFols 0 M AR A dARe] AR AL
o f17IRte. 71 A SHFAR(SHSD) oA AFAZEA €] 0]
& Bilbe 2 A70] Rl = R] Y=t Hie A Ao A
AT AR 271 22 TR PRIl SA e T
e AL 7Rt AN AT dRte] 27] 5ol thiet
7|52 Shields ®§784|(Graf, 1984)= A-g-5t] 7=t

T, :O.OGQ(DS *Dw)Dg)n (10)

714 D,, = vt ZA ol f1R1Iet 29t FARS] Hat 27 ot
2 A=A A Ao it 8-SR e R &
ALY o] 34 o] FUstttal 7tk Miller et al., 1977,
Kuhnle, 1993; Kleinhans and van Rijn, 2002).

!

2.3 85 22ljoj| CHSt Floc Y A EE 26| &3

2 A9 B-HAF Y7+ 22 Byun and Son (2020)°]]
A 7R A2 FAKES) YERE R o= RE HE A
% 2 = ZH} Byun and Son (2020)+= Son and Hsu (2011)7}
ARret A2 AR et - SR E-S 585t 52 AR
2 1P AXEHIEE Son and Hsu (2011)= =3 9] 57124
1 Bt A 7E-E Loot= 29 -SHEFS 75Tt Son
and Hsu (2011)2] g of|A] E=] 0] 3= THE 7|o1ehS
2w £ 370 w2t &8 W7} $shA Hrot.

de:
dt
i k:_AidF—BD—F-v-Ax—a
ﬁln£+1 3 Ps
d kg [ pa\? —p+%qF 1-5+22G-p
S5 D : D—ady
3 (B) (D=d)

(11)

o714 D, =85 TPl F8H S0 Bt 271, d = 1218]
2] 37), ¢ = EE 5, p, = 1241429
7ot Pl AP wi i, ¢ = FRS-E(Turbulent
Shear Rate, G= Ve/ V), u =945, p 2 =384 A5
= 27+ 1.0, 0.52 AAE) Floo(£)9] ZHY g2
Khelifa and Hill (2006)°] A|Fet AEAF TAE A5t
=it

B
P a(%) (12)

Eq. (12)°114 023,002 AT B floc 279} T
2 EAS 71 % 2 AAEth(Khelifa and Hill, 2006). =2
o] mE 2}Y-8 E2l o] 3717} 1 A4AFe] A7]9F 5L 5|
1= Wt 13} GAke] W eh-GAFsA]H 3,007 7171
2

k)

D F-3

Df:Dw+(Ds_Dw)(7f) (13)
o171 p, =B U, p, = E 0] UIrolth Eq. (8)°l1A k
28 dorE g uEsol L ke R Ago g
1t &8 0t E ofn|o= oty w7 4o E8 2 u})
AL o] fA| 2 Fi 5o o5l AAYstE R S A 9]
)= 22R9)A 2 WAeel 1 7 gkt wha A o] B2t
A5 NN k= 174E e ol i FE2H d5=2
71t} 2 -3 ol thet FAIsHE 2 A2 -
Fo=H 52 2719 WES eThEq. (11). 23 SR
o] A 1S B 2J517] 2154 Monte Carlo 52
AR&RITE. 3% 217] ¥1F H|©|El+= Byun and Son (2020)°f]
A A" &E s nas 29 JHELE vehdict

2 Ao e E2 0] YA REZE AT E APA+(Byun

and Son, 2020)°] =22 F(Eq. (1)) H 2 AL
ZEEE RSt £AstGlth v FAkE frARS
574, A AR 2719 st dAstohs Aol A A2
AR R F5AR] AR EE B oJetr] Sl AL
S/ 9] wistel i oS stk A, H2H
AL Wi 7 melE 2)9) o & AHpslst 5710 whet
SR AR FARE Telsh] S8l ZaE S 3.0
©° 2 AA5At tat] BE H oAl Eolgt WL E vlx]
M ol 1A 2719] T o Tk S, A& AR
A7) A7)-21H A R g e of ofsf x40
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tr
i
ol
e

o} 8 AARE Yo A= AHEFH S
A JZ7E-SR(F7] 7 oha(27] A E Fe A
2Rt shr| et B 2P AR A= A 2717 A
AR OE 3718 2= B fAR] R ok
A= 0] Aot B4 A-sof oo Ay e, shA]eh &
RS2 57 7S 7N e & el BRALe] R R
Fedl 82 4= Qlek &, vhe 73 A|9] A ojet = o]
0] T Yottt 7RIt 2. 278 oA AFTH AT} o,
AA| B4 T 0 2 HE AFALY] {92 B4 eskA] ¢
=t A EES AR E B A 752 Shields 74
7|zl whet uie A ol A AR 2ef| Z7] ¢ s et=
ALY FLe o] 5782 B2 AT A Aol FRI= Ut
(e.g., Miller et al., 1977; Kuhnle, 1993; Kleinhans and van
Rijn, 2002). o= 57t 27| Heh & EF=9] GAF A7
At o= o] FUT YA} H o] Aol ot A
9Jn]3tth(Kleinhans and van Rijn, 2002). T 252 IZ}= o
At s = o] E2 YAt o 2 AT ZA0A &
Zlo]7] A2ttt vie Ao A Y o5/ ZHE S A e
O = A7) HaolA ST} o7} 7 spg o = R E O] Kl
O] A E d E|H 3} Holjitt, 54 By Ao mge &
719 ¥sl= Bef o] AEG 2 B - oJn|gich nfebA &
Hut PAE A= F2] AR i) 2 AtolA] a1
S FAF Y= o5 S A =St f1ol el 27| 2 ARk
o} Ay o 2 U7 AR A A RQI 7] e B
Ol BHARY] A2 E Ueh i) FRARe] 27 'E
= 29J517] Qlof] E1A A5t A H A-f v 7 A=
2 o FASE B (EE A4 B, random
process)S 2= YAEE 2 H-S 2 oJ5t7] £ Monte Carlo
(MC) o] A-8-H th(Gentle, 2003).

o]

i)

Ot oo i I rR
H
1o
olt

al

v

2

p,= exp |log 4+ log (%4—1) (14)

~+1 "
n

0
X v/—2logA cos (27B)

].

L]

HE

APV m = Y4 TR B, v = 4R
A4 B=vtdsHA £ dolh

oM St AR E 7HI e ® iR E 2O
5171 f1al et etrol At i E4e(p,) & A
SIo}(Visher, 1969; Sengupta, 1979; Ghosh and Mazumder,
1981; Kuhnle, 1993; Purkait, 2002; Mazumder et al., 2005).
D512 915) Box-Muller B2 AF&5H p, & AA bt
(Box and Muller, 1958). 4 Al 2Al(AH)E 7|22

o A7 Ak} p 7L At B9t p e SR G A
HFA AR p, o ASae 7R e 2 37 HE-S Al
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AFg-Ste] Bafo] =27] M-S AlAtgict

dD rGD"
=— 51— [Tpe—p(D-D))] (15)

dt
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o
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A71A 1), r, = Bq. 1HEFEH EEH 292 2219 7]
D, =415 Al Y= sl R ] 2|27, D=5-fA
A, e =HRA BF 55, p, = fAH ARGt B E 2k
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Eq. (o] ofall AAE Th& o] 5-Shat A 4] <
(Eq. (1)). ©1F k-e B8-S A1 Eq. (3)TH Eq. (5)2 53]
S Aeh ol st YRS i) 52e] o5}

[S)re}
B2 AN 77 B W) AR B ARE S
55 458 97] 915 FAHRICH(E. (6). T Rhet vl
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AF HES SHL 5 Ak o714 Z- At 7719 AR 2E
(At)2 Courant-Friedrichs-Lewy Z719] 2J5)] 22 Hct,
7122 Sl A A 123F4ATe] 27] = A1 &

£ A8t Aok 59 AR BAZXAL a7 ER] G
T2 slj o]l st

o] ol A= 7NE F-HAF Y7H-=3E 23Y(Eqgs. (14) and
(15))9] 7153 eHAIE 55ttt o & flsliAl= A8 A+
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% pol) FEHTE AL A%, 8y B GAL) TP
e 7oA ARYE T 2 A1) B S flelA
9, A2 1401 0™ A8l AH(Byun and Son, 2020)
oHEdRt 3 ARSSEILE D, = 37] s AXEE o Fi-
Aol 7Hs et 24 2715 A eteh TR A 71 2O
5171 918l D, =2 o1 955 whet 4 im= 275t Son
and Hsu, 2011; Winterwerp, 1998; Byun and Son, 2020). Son
and Hsu (2011)9] B2 27| FAF 710 oEs1A] 9L 4
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ofl A w2 frARel 271 271 D, #toll whet 24 H .
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10 ! I

Time (s)

Fig. 1. The comparison of transient mean size from deterministic

model and simulated size fluctuation from grain size distri-
bution model adopted stochastic approach

<)

Table 2. Condition for numerical experiment (Samaga et a/,, 1986)

3t 5 217] Wate] et 2428 o] §5ke] TRk (Fig. 1).
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Test No. H (m) u0 (m/s) Re g, (m/s%) g. (m/s?) T, (Pa) D, ¢
m v
S1 1.92 0.925 1.78x10° 0.0531 9.8099 0.408 31.50 485107 9.610°
S4 1.8 0.815 1.47x10° 0.0487 9.8099 0.418 31.50 445107 9.9810°
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Fig. 2. Experimental results of equilibrium sedimentation and hydrodynamics (Samaga et a/., 1986) and model results by the present model.
Figs. 2(a) and 2(c) show the vertical profiles of sediment concentration and horizontal velocity of S1 and S4, respectively. Figs. 2(b) and
2(d) represent size distribution of suspended sediment under the condition of identical size interval (b: S1, d: S4). The mid-point of each
class interval is based on -scale described in Samaga et a/. (1986)
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Fig. 3. Simulated results and measured data from Sengupta (1975, 1979). The vertical profiles of horizontal velocities of Bed 2 (a) and Bed 3
(b). The vertical profile of velocities is assumed to follow logarithmic law of turbulent boundary layer

Table 3. Condition for numerical experiment (Sengupta, 1975; 1979)

=)
T

0 D,
Test No. H (m) u0 (m/s) Re g, (m/s?) g. (m/s) T, (Pa) D, d
m v
B2 1.9 1.07 2.03x10° 0.0177 9.8099 0.1672 6.8536 1.83x10* | 2.56x107
B3 2.4 1.30 3.12x10° 0.0487 9.8099 0.2293 10.50 1.25x10™* | 2.75x10°
25 45 .
.
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Fig. 4. Simulation results and experiment data from Sengupta (1975, 1979). The size distribution of noncohesive sediment in suspension with
Bed 2 (a) and Bed 3 (b). The median sizes of suspended sediment are calculated as 0.074 mm (Bed 2), 0.109 mm (Bed 3), respectively.
The mid-point of each class interval is based on ¢-scale described in Sengupta (1975, 1979)
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713t QoA Aagh vt Zol, FA T A EFES
B A= 7o) I QstthTable 3). A o) thet A5 A4
H7M BE517] w2l faAre] A= s = vie A 24
(Shields ®78 Aol oJafl ZfAE &= Qotal 7HY Rt Fig. 4=
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