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Influence of salinity on sediment erosion-resistance: evidence from annular flume studies
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Abstract: The temporal and spatial change of salinity field in the Yellow River estuary is affected by runoff, ocean dynamics and climate. It
influences not only the transportation of nutrients and pollutants, but also the deposition and consolidation of sediments, and so that the erosion-
resistance of the sediments. In order to study the effect of salinity on the erosion-resistance of sediments, the sediments from the Yellow River
estuary were used to carry out in-door annular flume experiments to simulate the process of sediment erosion and resuspension under different
salinity conditions. The results show that the critical shear stress of fine sediments in the Yellow River estuary varies significantly in the salinity
range of 0~ 36 %o, and may be up to 0.055 6~ 0.080 6 Pa. Under same consolidation degree, the critical shear stress is logarithmically
proportional to the increase in salinity, especially the salinity is less than 9 %o. Under different consolidation degree, however, the effect of
salinity on the critical shear stress of sediments decreases with the consolidation time.
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Fig.3 Dissipation curve of sediment pore water pressure
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Fig4 Time series of the SSCs and applied near-bed shear stresses under different salinity conditions (5 h)
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Fig.5 Time series of the SSCs and applied near-bed shear stresses under different salinity conditions (24 h)
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Fig.6 Relation between near-bed shear stress and SSCs under different salinity conditions (5 h)
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conditions (5 h)

ERTE %o 0 4 9 18 27 36

I FHZ IR 3/Pa 0.055 6 0.0657 0.067 0 0.0683 0.068 9 0.069 3

[E25 5 h LR, TEERBE R 0~36%0 5514 &
Az [ g5 KAz ot B2, I 90 15 7 {E R 0.055 6~
0.069 3 Pa, IR/KFREEH, DLW I U0 0 7 A0 XF 42
i, {3 °H 0.055 6 Pa, Fifi %5 &5 B IR 8% A9 34 55, VAR
()1 SV Ry Bt 22 380 . R B A 0~ 9%, LA

I U1 1 g 388 K A b, R R 9 %o 5] 1 T AR 4 i A
IR F3 R K 5 F T 1Y 1,18 4%, B % £8 3 (45 L )
1o DURRA e VIR 1 A8 1 n, B8 535/ o
342 [E424h

+ PRI 45 24 h 0945 43 R VIR 45 f Rl
Z B OC ZAnE 7, AKAAR B 3 I DD R 5 S R —2)
VIR T3 /E N 9 e R VDV B 52 IEAH G OC &, MR
ZHB R N 091~0.93,

FRAE DL 15k, 19 SR [A) 36 B PR 45 T [ 45 24 h
DURRA s SR sk DD 7, Gnk 3.

i1 45 24 h YUY, TEER R 0~36%0 I 4518 T



228 TV 1 o 5 55 DU 20 i T 2020 4F 6 A
0.6 s S=0 - WEHRE y=atb*x
_ HE R R
S=4%o 0 a_ | -0457 0911
05H » S=9%o b | 8.581 :
’ sS4 a_|-0.361 0.932
v S=18%o b | 6328
a_ | -0359
04 L *  S=27%o - 89 b | 6102 0914
. —160 -0.306
S=36%o ) S18 g 6% 0.907
$27 5 ;?33739 0912
a_ | -0.031
36 Nl 0.906

BRI E (e L)
I i
[\ (0%}
T |

e
=
T

« 250: BIDWRELZ (0.139 g/L)

SIZESSI8: BVMIRIEZ (0.116 g/L)
TTTIRUUS27: BIPIRIEL (0.102 g/L)

S4: RIPIREEZ (0.132 g/L)
S9: RIPIREZ (0.126 g/L)

| 836: %@mrszﬁ (0,088 g/L)

0.04 0.06 0.08

0.10 0.12 0.14 0.16
IRV /1/Pa

7 ARIEFRBETILIRVIN S8 FRDRERR 240

Fig.7 Relation between near-bed shear stress and SSCs under different salinity conditions (24 h)
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