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Transporting experimental study of the bottom silt-clay particles under the lake
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Abstract: Inter-sourced pollution coming from lake sediment movement has aggravated deterioration of the ecological environment.
Sediment transport rate under the lake wave movement provides reference for investigating causes of lake water quality change and
ecological environment governance. Sediment transporting experiments from Lakes Taihu, Longgan and Chaohu under wave move-
ments were performed in laboratory wave tanks. The results of silt-clay variations under multi-group wave conditions in the lake were
described in detail and then analyzed for the three lakes. The formula of the sediment transporting rate was obtained by analyzing
experimental data. These would give reference for causes of water quality change and ecological environment governance.
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Fig.1 Layout of wave flume

i VDAL A R, T I S A R SR R 2 ) S 2 2 s T R v AR A R i Y ) R VR K SR A
DL 2, I R R A SR

-V
E:ps-t (1)
_(pl+p2)V1+(p2+p3)V2+(p3+p4>V3+... 0

23,
K, E DR, p SRR S UREE, VKA SRR, s SRR IR, ¢ JRUPIEEL, pypy o ps
WL VWL IAT, Vi Vo Vs R ZRIRRRL

# 2 RPN AR SR

Tab.2 Wave conditions of experiment

iNEl H,/cm H,/cm H;/cm H,/cm Hs/cm p/(g/cm3)
KW 13.59 12.46 11.38 9.82 6.68 1.30
T S 11.90 10.60 9.18 — — 1.21
Hign) 12.22 10.86 — — — 1.25
HIACY) 13.11 9.04 — — — 1.31

R EOK IR 30 em, JEFAMI 1.0 s, 9 14K, BLRE 2 52

SHEREHM

IR AR R I8 56 NI iR B D s B BT IR, AR JES /K S DT RE T PR TR, DR T L F) — S o 22
RY)E ST URTR IR 3, A SRS 1 B9, PR T ¢ v iy /a3y 310385 3k 32 5, (598 Vb 0B AT 52 Pk 3l , ik
BN = SE i e b SR [ Az v R R T 2 1 R W TEC DA 1Y 0 A A B i U WA e | =R 1N 2
Bl 1, IRIGIR G LR 2 J3 FBRS T oK T TR, PRI VDI U 8k , IR T 5 0 fak Bl RV 38 K i i FE )
AR AS A, RIS TE] YR S UL T LR SRR B S TR R AR R RE S VD IR AR
KA BRI L R AR U IR TR R A U Z BRI . BRI R, PIRAE T
VR RS AN TR T ORI VD B S THERS ST v, AN [ T AW T T 08 A9 = W i s P2 A 2%, Mo A% 221U
I B e 75 U0 )2 e VDT IR I R K B i 32 8l 7 R Sz 8l e v h A B, TFAR IR, w85 35 V02 2K A 4 JEE R 2
Ut B BE IR B 1 ARG A (H 2 R R A B — e (A, RIVEE PN I BIR 2 g, FLJRE RE L S AR AR T
LIS, S YRR YRR .y T TR A B S e TR R DN A IR R B v R AR



672 J. Lake Sci.(#:a#3) ,2016,28(3)

KABTE—A AP, g vdL R /N R, ZE 0 S BN AT R TP i B My B iR 2Kk F
B, 10 PR T IS e B A, Y D e I IR v A TS K, 3 AN 4 R R AR AE B TRAE TR i b
I R A A AR L.

et sla , INRWIR B J7, Jevh B IRIEETE , 10 FRKEY 8. & & KR B I R 1) 1%
WS, WA SRR B Vb A ARTE AT RBIR A V. WIS TR R i v R AR A AR S RN T
12 em I, IR A VDA LB s MR R T 12 em I, VR 19460 V0 A< B 04 R (1 2a) . 3 vh e W i
Ty 13.59 om, MR IA BB IR T, IR TP R LA, w5 min JFHTVSFR R FEDTEL, 10 min JGHTS RS
GG IS . e ISR IRV AR ARy 2 /N T 10 em I, PR MR VD R LBV MR T
10 em B, JEETR AYHRVD U] B IGRK ([B] 2b) . a6 i e R i 11.90 em B, 25 VR GA 3 5 KU = B, B2 1
YDA B RIS AE 30 min DLV AT BEDT L, 7 90 min (432000 20 i i v AR SR GRS B U A B
SEWRVE MRV F A AR A < MR/ T 10 em I, IR IE VDA LU s MR R T 10 em I, IR 4
AR G R (B 2¢.2d) . 380 PRI 13,11 em, 2RI F BB S B R IR H U5 LLBER , >
IRTE 20 min DL NHR VPR T BERH &, 76 60 min LUS IV HIEA B TRUE.

1.00 RPN 3 g 0.12~
000 [ a - H,=6.68 cm b
2 080} "% H;=9.82 em 20.10F -+ H=9.18 cm
B B ATERTe L
= 0.60 - - == H=12.46 cm = \ -
2 0501 —=— H=13.59 cm D006k ——H=11.90 cm
3 0400 w i .
2030+ ~ N\ 0.04 - N
~ U . -~ B g
® 0200 TR em--W-- g -E---x F0.02F ~., e SR
L . e
0.10 e T oy M | 1 | ! ) I 1 ’I_ h i dlili 1 1 | ]
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 80 90 100
i 7] /min I} ] /min
0.25 0.25
c d
2 020F Z0.20F -=4--1,=9.04 cm
g g —
B o1k ~-+- H,=10.86 cm @/0 15k ——H,=13.11 cm
o —=—H,=12.22 cm EN
HO0.10F « 5 0.10F
D ' D
& 0051 e e e —t-_e_-% &0.05 MR T Tupupiy
1 1 1 1 1 1 1 1 1 J 1 1 1 1 1 1 1 1 1 J
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
i 7] /min I} (] /min

2 K (a) e (b) L1 (T) (o) FEW(Y) (d) MR TR T bt i
Fig.2 Scour rates of sediments from Lakes Taihu (a), Longgan (b), Chaohu (J) (¢) and Chaohu (Y) (d)
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Tab.3 Incipient shear stress of sediment under wave

ekt Z5E/ (g/em®) JKIR/ em BRI/ s B/ em YIRE F1/(N/m?)
K 1.32 30 1.0 6.34 0.30
Je i 1.21 30 1.0 5.50 0.27
HID) 1.25 30 1.0 7.00 0.30
(YY) 1.31 30 1.0 7.20 0.32
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Tab.4 Scour shear stress of sediment under wave

JerE IR/ em W/ s YU/ em I F1/ (N/m?)
PN 30 1.0 13.59 0.850
30 1.0 12.46 0.701
30 1.0 11.38 0.544
30 1.0 9.82 0.470
30 1.0 6.68 0.320
T Sk 30 1.0 11.90 0.570
30 1.0 10.60 0.507
30 1.0 9.18 0.439
HiI) 30 1.0 12.22 0.585
30 1.0 10.86 0.520
HI(Y) 30 1.0 13.11 0.627
30 1.0 9.04 0.432
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Tab.5 Scour rate of sediment under wave
N ) 2 ) T~ T,
ekt H./cm E/(g/(s+m”)) 7./ (N/m”) 7/(N/m*)
Te
BNl 13.59 0.5501 0.302 0.850 1.815
12.46 0.2400 0.302 0.701 1.321
11.38 0.0810 0.302 0.544 0.803
9.82 0.0442 0.302 0.470 0.555
6.68 0.0165 0.302 0.320 0.058
T ] 11.90 0.0741 0.271 0.570 1.100
10.60 0.0520 0.271 0.507 0.871
9.18 0.0149 0.271 0.439 0.620
B 12.22 0.1050 0.297 0.585 0.968
10.86 0.0482 0.297 0.520 0.749
HHM(Y) 13.11 0.1242 0.317 0.627 0.978
9.04 0.0347 0.317 0.432 0.364
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