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Settling Velocity of Sediment Particle Clouds
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Abstract: The most of previous sediment settling velocity
formulas were suitable for single sediment particle. Based on
the previous research results on single sediment particle
settling velocity laws and the experimental data of sediment
particle cloud during the settlement process in water body,
the formulas for calculating the settling velocity of sediment
particle cloud were proposed by introducing two factors, i.e. ,
the characteristic particle size of sediment particle cloud and
additional particle size, to correct the existing single sediment
particle settling velocity formulas. The settling velocity
values of sediment particle cloud calculated by the corrected
formulas were very close to the experimentally measured
settling velocity values of sediment particle cloud, which
indicates the corrected formula can be applied to calculate the
settling velocity of sediment particle clouds.
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Fig.1 The schematic diagram of experiment
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Tab.1 The main experimental parameters and results

W RifERERE/ Wﬁﬁ‘ﬁifﬂ/ %ﬁ*ﬁﬁ%‘f/ UTJE{ @ﬁ%ﬁ
cm e (kg *m™3) (em+s™1) EE
1 0, 060~0, 118 7 2 436.75 14, 00 138. 91
2 0. 060~0, 118 5 2 436.75 13. 67 135. 63
3 0.060~0,118 3 2 436.75 12. 67 125. 71
4 0,030~0, 060 7 2 419.02 13.33 66. 87
5 0. 030~0. 060 5 2 419.02 13. 67 68. 58
6 0. 030~0. 060 3 2 419.02 11. 67 58.55
7 0, 015~0, 030 7 2 401. 28 12. 67 32.49
8 0, 015~0, 030 5 2 401. 28 10. 67 27, 36
9 0. 015~0, 030 3 2 401. 28 9. 67 24,79
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Tab.2 Commonly used calculation formulas of settling velocity of sediment particle
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Tab.3 The comparison of experimental values of settling velocity of sediment particle cloud

with the calculated values by formulas

gEC RIg#E RO RE#HEFO VERH RIOKA B 2B TKImEE Van Rijn
a7 w we/ we/ ax/ ax/ e/ e/
s eme s 7 me s 7 mesH 7 ame s T amesH T ames D 7 amesy P
1 14. 00 5.02 —64.17 8.62 —38.43 8.87 —36.64 9.90 —29.29 10.15 —27.50 10.37 —25.93 10.23 —26.93
2 13.67 5.02 —63.31 8.62 —36.94 887 —35.11 9.90 —27.58 10.15 —25.75 10.37 —24.14 10.23 —25.16
3 12,67 5,02 —60.41 8.62 —31.97 887 —29.99 9.90 —21.8 10.15 —19.89 10.37 —18.15 10.23 —19.26
4 13.33 3.24 —75.73 4.29 —67.82 4.23 —68.27 4,73 —64.52 578 —56.64 593 —b55,51 6,16 —53.79
5 13.67 3.24 —76.33 4.29 —68.62 4.23 —69.06 4.73 —65.40 5.78 —57.72 5.93 —56.62 6.16 —54.94
6 11. 67 3.24 —72.27 4.29 —63.24 4.23 —63.75 4.73 —59.47 5.78 —50.47 5.93 —49.19 6.16 —47.22
7 12,67 1,77 —86.06 2.15 —83.03 2.04 —8390 2.04 —8390 2.39 —8L14 2.56 —79.79 2.94 —76.80
8 10, 67 1,77 —83.45 2,15 —79.8 2.04 —80.88 2.04 —80.88 2.39 —77.60 2.56 —76.01 2,94 —72.45
9 9.67 1.77 —81.74 2.15 —77.77 2.04 —78.90 2.04 —78.90 2.39 —75.28 2.56 —73.53 2.94 —69.60
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AR 2, BT R A TR R R L, | T IR D BE
P DLR% AT ISDTHEAR K R AR B m A R, 456
LB IRV TR B I SR 2, % B B 5K B Y
RV TTHRAF A Z R FE A X EE AKX
FARTRHATEIE , S R NF .

D =d+fd) 3
K. DRIV BURL A AE R A2, em, BRIV
s P TR I ) SE 38 5 s & R R Y0 S0RE FA Hp 3 90 S
B EARSERRAS , cm; £(dD N IR, em, 2 W
FHERAR 5V YRR LR,

¥ DIRAR 2 akame A =X, 5 2R v Bk ]
HIVE o AR .
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Tab.4 The characteristic partical size and additional

partical size of sediment particle cloud

me RARTEHL/ ’@Jﬁé‘ﬁifﬂ/ wr/ D'/ Fd@h/
mm crm (cme s 1) cm cm
1 0. 060~0. 118 7 14. 00 0.1436 0.0546
2 0. 060~0. 118 5 13. 67 0.1379 0.0489
3 0.060~0. 118 3 12. 67 0.1216 0.0326
4 0. 030~0. 060 7 13.33 0.1337 0.0887
5 0. 030~0. 060 5 13. 67 0.1395 0.0945
6 0. 030~0. 060 3 11. 67 0.107 7 0.0627
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R BRI R T B T VR Y SR R A2 5 TR v A DT Y
KR EMIRAE TR f(dD)=ad'n" , HF.a R
R hnkite 5 S5k AR Y IE B R 3, « ARk AR 5
VYD SR I S 48 BOC R AR B n R B AR B

FHEES BT 44 i wE 6 AR AT B R 47,
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The comparison of experimental values of

settling velocity with the calculated values by

formula (4) for sediment particle cloud
wr/(cm* s we/emes! W%

7 12. 67 12. 23 —3.47

8 10. 67 11. 30 5.90

9 9. 67 10. 00 3.41

Bk

M 5 BIAL B IE R MRV IR A R (DR
2B A YR v TBUAT I T -5 T 6 0 45 1 R v TR [
FIPTERIES T LB B IR 2228 5. 90 %, /NF 10%, 31
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/_o0.469y |2 v
—+0. 006d'n )} 13. 95 d 0. 006d’n% 1
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4 AEANSHMAZEEXR
4.1 MhBEERES
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Tab.6 The comparison of experimental values of settling velocity of sediment particle cloud with the

calculated values by characteristic particle size

EE{ RIEHERDO RIEHERD WEF BRBUKFI T 2 B TRIREE Van Rijn
AT W,T 1y we/ we/ we/ wc/ wc/ awc/ awc/
(om « 5 )(cm e 57 7]/% (ecm s s7h) 7]/% (ecm s s7h) 7]/% (cm s s71) 77/% (cm» s7h) 77/% (cm» s7h) 77/% (cm» s7h) 7]/%
1 14.00  6.52 —53.40 13.88 —0.86 12.99 —7.21 15.59 10.20 13.70 —2.14 13.98 —0.14 13.59  3.05
2 13.67  6.33 —53.73 12.39 —10.33 12.27 —10.24 14.80  8.27 13.24 —3.15 13.51 —1.17 13.15  3.92
3 12. 67 6.07 —52.12 12.15 —4.28 11.37 —10.26 13.79 8.84 12.65 —0.16 12.91 1.89 12.59 0. 61
4 13.33  5.81 —56.39 10.44 —27.68 10.48 —21.38 12.77 —4.20 12.01 —9.90 12.26 —8.03 11.98 —10.13
5  13.67 550 —59.75 9.44 —44.81  9.54 —30.21 11.67 —14.63 11.32 —17.19 11.56 —15.44 11.33 —17.12
6 11.67 511 —56.21 8.19 —42.49 837 —28.28 10.27 —12.00 10.39 —10.97 10.61 —9.08 10.45 —10.45
7 12,67  5.77 —54.42 11.09 —14.25 10.47 —17.36 12.75  0.63 11.98 —5.45 12.23 —3.47 11.95 —5.68
8§  10.67 5.38 —49.58 9.07 —17.64 9.23 —13.50 11.30  5.90 11.06  3.66 11.30  5.90 11.09  3.94
9 9.67 485 —49.82 8.14 —18.80 7.69 —20.48 9.43 —2.48  9.79  1.24 10.00  3.41 9.89  2.28
6 11,4,5,6 X 3 HAiIXBEER A AKX PITE ®T ROMHBRTERRESARREXARX
S 252 2 0 5. Y 00 A 9 43 90 BERMHELTE
0.060~0.118 cm ¥4 1,2,3 ZHF0 0. 015~0. 030 cm  Tab. 7 The comparison of experimental values of
B 7,8,9 4H R B 45 R AR T T IR v IRy A e I settling velocity of sediment particle cloud
TERR A6 25 40 G5 R FH Y 368 0 DT 1 -t A5 7 38 00 ) 4 with the calculated values by modified
L, MR TR AR TE BB 2R 0. 030~0. 060 cm £ 4,5,6 Concharov’s formulas
NN - PR F N PR F N
A T AR R IR VLR I i/ g | o/ | TMARRARD  MEERAROD
o . o (emes Dac/lem* s p/% w/lem=sD  3/%
HFE L, BEEA 4,5,6 IR RAFTE R E IR 2. 1 1400 14. 84 5. 66 13.88  —0.86
Bk 4,5,6 HitBa s R, AV EE . Rk F B 2 13.67 1318 —3.72 13.01 —5.07
AR Vo i AR T R 0E M
%Bﬁ_‘l%_ ’ ﬁﬁ% lﬂ'f:ﬂ] m‘fﬁ%j%/&ﬁ E‘Jﬁ‘%ﬁ'?%'ﬁiﬁ 5 13. 67 10. 71 —27. 64 10.73 —27. 40
AR L AR R 22 BN (D) FFBIE. 6 1167 9.14 —27.68 9.26  —26.03
4, 2 X‘J’W'lﬁfﬁi’&ﬁiﬁﬁ‘]ﬁ*ﬁ 7 12. 67 13. 50 6. 15 12.73 0. 47
T . . . 8§  10.67 11. 08 3.70 11.12 4,05
I REHERARONEL o Mld LKL 9 9.7 9.65  —0.21 9.11  —6.15

ROTEMEEARE . &R Z1HHE G Bk 2 5
BIERIXMT
£(d") = 0.006dn>*% D
R IE 5 Bk B8 DL IFRAN
Vg R X E 2 AP RS R IR 7.

FZ% 7 I, B3 4,5,6 X 3 diE L, FIEIE )G
(REIRLAR £ (dD RS B TRV UTEORS BE S s » X
B RAX OO PR T EE S il 5 fFL AT 3=
ZRLEIHEI/NT 10 2.
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Tab.8 The comparison of calculated values by modified
Dou Guoren’s formula with experimental values
of settling velocity of sediment particle cloud and

corresponding modified expressions

BERER{AR

9B wT/

g N
=) (em» s~ 1) @ 77/% 'f Ei’%ﬁﬁ
1 14.00 15. 00 7.16 e

_ 1 -
2 13. 67 13. 48 1.37 0, D06 072
3 12. 67 11. 54 —8. 96
4 13.33 14,18 6. 35 £ld)

_ 2 -
5 13. 67 12.75 6.71 0. 006 n 550
6 11. 67 10. 89 —6.70
7 12. 67 11. 96 —5. 60 £

3 =

8 10. 67 10.78 1.05 0. 0067 n0- 52
9 9. 67 9.22 —4. 61

% 8 WA, h Fa—A W ke Rk P
B RREIMES, 2B EE W4T RAES
RIGE FL A AHXHR 2 A FHE /N T 1096, TR
BE KRR . B — 4 BRI A2 = 3k =X b 4 B0t
FFHE— 240 B vl 20 I 25 A4 T P R3S R HR BB 4
BRI, PRI ET LS TR « SRR d IR AR

z = 1.0224"% " (8
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