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Bed-load Sediment Transport in Fluctuating Backwater Area of a Steep Slope Reach
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Abstract: The characteristic motion of the traction load in typical fluctuating backwater area, including the plane conformation, the promotion
track of the sedimentation during the drawdown process of the reservoir, and the increasing process of the upstream flow, were studied based on
the physical model tests. The results indicated that due to the large specific drop in the reach, the upstream and downstream flow patterns of the
reservoir pinch-out point were different, and the sediment transport capacity would drop sharply in the course of the water flow changing from a
jet to a slow flow. During the drawdown process of the reservoir, keeping the upstream water at a constant level until sediment transport distance
was similar to the advancing distance of reservoir pinch-out point and the downstream level fell to 875 m, the siltation near the top of river bay
would be cut into the upper and lower parts separately. The difference of sediment gradation between two grades of silt was more obvious, reflect-
ing the separation effect of water flow. Comparatively, increasing the upstream flow while keeping sediment supply and the downstream level un-
changed, the bed-load sediment of the downstream propulsion was relatively small, which showed that the bedload transport in the area of fluctu-
ant backwater was greatly influenced by the backwater action in the lower reaches of the river. Under the premise that the total amount of the up-
stream sediment was given, the promoting of the frontier sedimentation was mainly affected by the decreasing water level of the reservoir, and the

effect by the upstream flow was relatively small.

Key words: fluctuating backwater area; bed-load; generalized model

Yris HEA:2017 — 09 — 14
EETE:FR AR LTBH (51539007)
fEE RN (5(1992—), 5, Wik BF5E 7 ) : /KR T2, E-mail: 532930528@qq.com
* JHfHBE R A E-mail: huang_er@scu.edu.cn
P 4% R B iB): 2018 — 07 — 10 12 : 19 : 00 [ £& B R M 41k : http://kns.cnki.net/kems/detail/51.1773.TB.20180710.1219.004.html

http://jsuese.ijournals.cn http://jsuese.scu.edu.cn



http://dx.doi.org/10.15961/j.jsuese.201700750
http://dx.doi.org/10.15961/j.jsuese.201700750
mailto:532930528@qq.com
mailto:huang_er@scu.edu.cn
http://jsuese.ijournals.cn
http://jsuese.scu.edu.cn

90 TR SHOR

% 50 &

IR A Fy 81K X 48 TE 25 7K AL A 3 5 B ARk
37 8] 7K A< 3 22 1] 9 307 B, B AT TR SR 9] T A1 7K T g XL
T, VD S5 K R VAT T R L S R K
P o L= WK R 0], E K G, 7K U SR L R A 1
F1 0 A A A 10 2 30 [ 7K I 9 7K O 2% P b R
T 3] v AL S e ke A ) =ik RO AR
IKBLIBATIG , 78 20 ] 7K X 52 2E KA JH 5 i S 350 v
AR, TR A B 52 14 YR V0 4 2 % 28 R AR /K T V8
RTINS 1l N AT T ORI o T
&2 1OV R~ UV K B R K YD S R B
2 2 S 3 P A T R

I A &b 25 oF 7K B R 0 RV RS B8 340 SAE T
VRS o PHT DK R B S , o028 T RO K AR T IE
K Vb A% S 0, R U T P DK R R AL
ST B ], o FE AT T e A T S T
5 3y [ 7K X433 107 B o 8 e R HL N ZE ML B, 45
R % B A A A R R K A Bvb AE
PRI Rl S RS T A L Y A & X N
Ve Vb A% 5 22 1 43T T6U Y] T i 2 AT £ R K PR
A S [ 7K DX e — ol g i 1 8 R e A s A
ok B Bt I =g K AR B [ K X7 I BE AT AY
X4, 35 FIE 248K U B B A3l v i ok
R SRS ab e ARTIEE AL AT =S
I Sf v i 3 A A R ¥ 6 YR IS A5 T PR v 5
i, Lids N b JE A0 , 4087 T 7K e U8 v 22 kA
T S 7 U o 7K P R VWA RR B S . Beylich 25113 #r
T RERI GRS Bk v R i 23 A5 A, 4 rht gl
RUT T 87K S F A% U V0 v 2% 114 LA I Al i
P ZieglerE I 22 [ — 4% L XT3 S 9], 23 # 1 4
B J5032 3 o5 B TR UK A% 1 LU A9, K% S W RS
RSB

M SRBIF IR A, [ P b2 25 K P s 2 ]
IR IX e VIR AN HERS iz sh o nilfE TiF 2ot , (2
Jo 7K PEAS B 1K X RS S50 12 SRR PR BB T 45 /0, e 31
1 X e T 8 72 3 [ K X R SRS B S b 0
T, EE A EE AR AT ST H (kS
B[] K X 52 3h AL I B 4 W 70 3 o AR T
FE) , PEEPY I 48 FRUTHE T M R (SRR R ) B,
MIRFERT 5, SR FEARE Ak 40 B o0 ot i T80 Y] B ) A S I
A8 BB TR AR AT SE , o ke Ly DX ST 3 F 0
B AR Bt RE PR S RS
1 e HER

TG AR IR T 0 1] A K g 2 5 1 X R

PRI 1 2 T A S A, LR A8 201 64F T 1 9] 55 3
il P e BL S B P A 2, I A TR s R IR A P 1

7 o AR YR 5T 1] B SEBRI] PR, [R5 & 2 4 5
H5E 78 FH K B 55 DR 2R A 1 2, SR FH A R IE 28] TR 7Y
I AR R K B HE R A 1250, 35 T BT A A e BOR
SRARVDAE AR VD o A L3 ) T Ui 30 440 W
A1, Wy 1T 22 8] B 1) B o 50 m, JH R AF 53] B A T
31717 17 1) 47 W 18 22 18], H R 397 1B I S g 5 o
T, T b9 kg 6 1) | 1) R U SR O 1A, O T A
WE2F 7%

£

R A

PR

WRILEE:S

KR
BT

1 RERA(EITHER) R EME
Fig. 1 Satellite map of Longxi river (Zipingpu reservoir tail)

T

cs33

B2 NEtEHsER
Fig.2 Layout of measuring sections

11 REAFRHE

AF 8 I Bt = Y ff 1 S5 D 7K SC B, 8 AH G R
AR, B NE A S PP /K 22 104F — i kK i it
29386 m’/s, SO4E— B PE A 27669 m’/s, 1004E—
UL AR R 4795 m/s, 45 A il B AR K A, 18
TRk KAy AR 0 L PN B0 T iR B, 0 ] 354
530,707,972 m*/s. X B 7 R WL 1R, iR T7
ZE 1 E BRI AR v i B v B HE RS B i 1 L 5
IRE0 7 SR 2 FEMFAR R AL T R g n ik /& rp
MIHERS iz s il o
1.2 RIS TR = iR

SN Rl RS EAE D R e V= 3 N1 LS
T I o LA T 000 1~ 50 3], FERS AL 540 Lis, ¥
TG R UEK A 890 m¥H 1 ¥ ) R 48 % I WA B A S Aty I
W KA FEAT 22885 m, 5 By I 1 /N s I 2 45 1 1T 114 7K
A7, oK ikl 6~8 i, MEE 4 YA A 7K AL, 247K A7



5 439

B AR, S BESGR B Sl K X HERS BE Sl R I 5

91

AR/, [ P R AS T AP o) A R PR 0] 5 B 3%
KA T T B 2k B AR A

=1 RRAFERE

Tab.1 Layout of the test program

1 800  HHb12m’

2 885 K
ES 3 40 707 880 K

4 875 K

5 870 K

6 20 354 12 m’
. 7 30 530 K
E 880

8 40 707 E7K

9 55 972 K

g AR b, R K AL SR R R
TFE S TR, IR 2ZEERITEL] mmP 5 2558 i —IK
1 AR B AR oh il s, S 1 AR UE R o R A
B, HATEEK 2 E—oKAL, BARE R ZE T
PR RLHEATIR ST 0

500 F .
400 | BB/ 3
9"/
300 ¢ 20 2 4 6 8
£ 200 F o
RS - B TR Ve
> 100 £ 270 g3 16— E/ N/
0 p—== = ped
-100 - UNHIES su R
200 e e il PR |
400 600 800 1000 1200 1400 1600
X/m
(a) RIMWIHE T g =40 Lis
500 F 3/ (mes™) ",,/
400 ¢ o
300 £ 20 2 4 6 8 11,*-’/
£ 200 F . Aat "
= E 147~
= o b 27 oy I
E = =3 ' e
0 ;—/—-,_ =" o -
-100 F NI SuL
-200 S T T rar S I Lo b AN
400 600 800 1000 1200 1400 1600

X/m
(c) RMFIHE AT g=55L/s

2 KETERE KX ER B DT

2.1 SAEGRES T

T 50 o 38 BT S K | i v iR G T A AT I T 3
B, 350 : 1) BRI 40 Lis(J5%1707 mYs) |
UK 880 m; 2) BRI S5 Lis(JFAI972 m'fs ) |
TEZK A7 880 mo

13k AH 7] I 7K 157 880 m, AN [ 3 B 1) R 1
UL T e S T A S A A TR, 2 A T T R B T
R I 3 L O LA 37 1) S 1, 338 7 35 1)
SR ) o B IS A, Y AR 40 L/s., T
KA 880 mitf, 27" I AT &b 3 3k £ KA 748.50 m/s, & T
e A 2 J2 U S T /)N, O W TR A 2 J2 I i o R (i
F1.61 m/s. T 32 2458 5 2T g KPR 82
W, [ 16" W T 2T T 3 A 0 TR R — I A T e
[ 91X, 147 W T Ak 10 35 e ke, 3 )2 e A Il 9 0
HOR—1.24 m/s, JiE)JZ e KPR HA £ -1.51 m/s. 24
UK AARFEANAS , LR IS 2255 L/sHE, i 4
M5 b — T HEARZE,, Bk ik, £2RKH
A AR A B, RIS, B4 T E R A
1614 T A6 i 1) 9 7, KRS L )2 M0 22 Bl /N

500 E st (-5

400 F [ =o sme R

300 £ 20 2 4 6 8

£ ?gg E 27 __22#_____1__6_?. 1:1"';;“\1 /"

0p—=_ = 3

-100 F NTTE UL

200 Erm—e |.,..----"'|".. prg ] I T
400 600 800 1000 1200 1400 1600

X/m
(b) JEHIFIHE 10 g =40 L/s

500 :_i%E/(m'S") /.//

400 ¢ T T 2

300 20 246 8 ./ '

g 0¢ . g~

100 F—— ._Z_l___zg___..------’ Al
0 prom=t = % F

-100 F KEgkiasn

-200 e B T raar i I o T S 0o [T PAT R
400 600 800 1000 1200 1400 1600

X/m

(d) JEHBRIH 34 g =55 Lis

3 HEREKAT, TR EHRE S E

Fig. 3 Velocity distribution under the same downstream water level and different discharge
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Tab.2 Maximum flow rate measurement results of par-
tial cross section
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