5 4 14 KOHM oK B TR % W No. 4
2019 4E 8 HYDRO-SCIENCE AND ENGINEERING Aug. 2019

DOI;10. 16198/]. enki. 1009-640X. 2019. 04. 003

-SRI, TREEA, NOR, A G ALE K i sh AR S AR ARG [ ] K ADKIE TR, 2019(4) : 17-23. (NIU
Chenxi, ZHANG Xingnong, YING Qiang, et al. Generalized simulation tests on flow movement and slope topography change of
riverbank flow-induced slide with nest shape[ J]. Hydro-Science and Engineering, 2019(4) : 17-23. (in Chinese) )

UL T 2R B K U A B N H IR AR A A A AR 4L 1K 4

FRBLKRER, N OB RAL
(P KRB G B K SOK RS KR T AR B R H S 5000 %, 707 e 210029)

AR ERHR VL R R I AL S A T T RS A K R AL B LB, A TR ST T 88 1B IS e I
KIS SR AR o S5 R W, U 2 3 i B o K A e R e S AR 1 B BT TR L, EL & J R
M A IR BB AR A e AT Y TR ISR A JRE RS e IR B B R A I KR R MR
BRI PN IR O S AL T R 0 DA A e AR [ R 1) R B E iR 5 R B S AR A
PR AR, 2 I R T R A O LA R SRR R R E

X B W WM KRz MBI M
mESHES: TVI22 N EARERG: A XEHE: 1009-640X(2019)04-0017-07

TR RS A VAP S W B2 B A — Pl R B SR LR o S BT AL — BEERAR K, 338 )5 A9 R
A SRR NI &2 S e 2 ) 1 AN R  E S NS o D o3 IR R N N LT BEN - G a2 Sl s S VA
oK, 3 BRIP4 038 A s, AN LR B e 5 22 4, 2 T Ak B 19 , 1T ELAE 7 5 R 4 PR 1) 28
BTN IS MR K S A ROR A SR, H 1949 4E LISk, KITTLIR
BORA IR 260 2. R TRICH T iFes BRI IS & P i 2 WL s e, 2202 AR R 2 e e i
hE o LB B A 32 K AR k] R 3 R, K S g DR R TR A R e o e i OC B A
F o B BRSNS I 65 i = B S5 0 T A I 2 T 80 /I O e 30738 e 2 1 2 Y S e 4%
P, SR SRR AR T BT S AR BE , R 30 e R R R e A S PR L D) 7 A i 35 5 A% SC v
SR B S B A 0 S DK SO A BT L S P R IR 5 0 R 38 B KSRl Bh
A HOFE RE 53 3 P9 2 40K TR O (U 3 P A U A S R SR 4598 o ARG 5 2 8 R A Tt 3 0
IKFREE RGP VP I Sl ARG , 1586 A BUAE B 0 B, 03l 0 AT — BOK i BT N e A s 3% ik
(7900 32 30T e ), [ 058 0 55 T JS T 4 BB 5 A SO 3 5t 8 A /KA RS 7, AR 3 90 1 1A
AR 7K REAS 2 MOt 12 AT T 6 A 8 PN IR 5 2 A 30 ) K D AR v R R R T 0 A S R K TR R B PR R L
SRS X L I T T A AR, ST TR A A A R, 75 A R Ao R v O
B ER R — T AR RSN, 5 1 W et/ N O AR o (ELEVACTT 35, 0 g 98 28 i DL a6 1) R AT 50 ¥
D FFETT A G IR BE AR B, e, B TR AR ST 45 2, AU ok i — 2D AR R i o B I S
K S A K B 0 MR AR AR o

Yoim B EE : 2018-09-05
ESWB . FHERE LT H (2018 YFC0407302) 5 [F15¢ H A2 5L 4 B I H (51779148 ,51679147 51579151 )
PEEE N R (1992—) , 5 WAL AT SN Bt , BSR4 BT 8 J1 24858 o E-mail: 2621894774@ qq. com



13 KoOF Ok B T OB ¥ W 2019 4 8

1 KA 30 A O

1.1 RBKEREGE

SRS I K I S, K K RS T = ELAL —
BAPAR KA 30.0 m, B 1.5 mo kAN |
SR 3 AN B I, A B i 4k B
e R0 BEA A v I T R A
Bl RS 0.4 m, BELE 15 2, /KRS 2% 55 1 IX T 16 4
B TR, R B LSRR SR FH K R
B 27 %, e R B B bR A e R
- BE T REWTS R A, T B R A S
BERE , SR v P IR ST B 10 2 18

R VTR AR 22 1 1 Bt - AR AT
BT T W ANV Va6 HE 3, FCrP Bk
#0225 mm, RIS ZEL 1. 91, FEATCRVE, BEHE f 36. 5°, IRMEIRHINESS , 76 HIRESE A VIR _HHOR
IR B A7 01 - AR T -0 2 W 0 S [R) 2Lk i Vb A S A )
1.2 KI8A%X

SRFFS LT i % S ) 2 SR B B (T B BE R JRE B s W B ) S T 25 % 11 1 BRI K R A
$ie B I R RN FRLEE (25% ,50% ,75% H1 100% ) 1% B 560 27K , [7 30 76 4 S Xeh 7Kl SR 37 4 ok 60,
70 185 em/s THEFT, HorP o 5 2 IR A 85 em/s I 4 AMRER LK . 4% B 2 R 1) 7K AL 46 1 A 56
SHNFE L,

10.5m

L 7R B s A DX T A

Fig. 1 Plan layout of test flume and test area

F1 RWHRRAKTRFRMY

Tab.1 Experiment groups and flow conditions

562k 156 A 18]/ min BIRRE/m WRERE/% FiR/(Les™") IKAE/ em I ER B/ (em - s7")
w1 58 0.35 25
24 94 0.65 50
320 40 85
%534 186 1.00 75
w4 420 1.35 100
54 1 380 0.80 100 260 40 60
55640 1 030 1.00 100 220 40 70

T B IEURBEE 793 55 1) i 0B R T TAT A I JEE

1.3 RBRAFERTRE

(1) TR AR, Tl A 7 v o 38 A T T R 395 T ) TG 7 A 2 33 A 28 52, 5 s AE 3 AR B JBOAS [ o7
AT TR I A R A R IBEAR B B AR AR [R5

(2) R T KA UK 2 KB 40 em,2 h J5 , FFJE BT, ks KRB N i, JF 6 2T 2K
A 40 em T BB IR OK I, g0 45 AT, 365 1 ORI F s S/ N TR T, LhAKR P9 ) 7K 2248 3t Hh AR 1k
TSR ol () ML

(3) M &R 2T FEEERT SR KUK [ 8 S YR A, IR FE 24 h;

(4) TERDEFREHIEAS b EE FR T B/K R A0F, R ADV 303 ASOKS 24000 55 % A 101 1) B i
1) =4



55 4 1] 2P R, A5 T LSS K S S A T A AR AL Rl i 19

2 FHHRERE

FAT R W] BEAR 2 Yt 1 8 i S0 2 W1, 8 O I s K oo i 8 DR O 0 IO Jd #4000 ¢ 52
JK R IR SR S AN AR A TR B S A R . — RO T BN B B A 1~
2 dJEshse oy i (LM T 2 A A R SR IEASRRE o 15 MO ] RF 5 378 YT 4 I s 08 3 R 8 [ 3, I i 1
R BT BB S A o AIKBHEAS E AL T IX AR (UR R RO B B2 S o AR 1 Rl 1 ~ 4 18
MR (LI 2) , AT S gt 1 2 s A T i ki e

(1) BRI 1E] O ~ 12 min, i a0 AN 2 (a) B, 3y i 1 25 A2 S 2 370 ol s A7 73 358
I BN P 3L, L8 U (DA e Rl 52 35 , T A ey 00 1) T 90, (LRI 8 30 v A HH B

(2) KHT(E] 12 ~ 58 min, Sy 53 A3 A R (55 A R REREIE 0 ~25% ) o BB L ARG A Wi il
JKCTT LA L F) (A 25 BT Bl e el s e o SRR i S SR B TR B U, 8 U PN T A R BT, E TSR
P LI L, L 1m0 T 5 5 38 ™ DR T 994 K, B84l g i i % AR AR ™ A B 3 o I BT 9 A [l
TR TSN T8 3 L, 4iE 2(b) ~ (o) PR s s 98 -5 4 32 0 58 S AR AR [ B TR, ih ™
AR ZE B YT A3 8 % N IR ARl T T s A i v AR 3 0TI o, R i o i R A8 AR PR 5 0
EERYT R M BUR TR R

(3) IXHAT(E] 58 ~94 min, Sy 53 A A R ] (5 A R B RERE 25% ~50% ) o MEB BEss il & AL TP g B
B, RS R AR B O AR R A R IR A R B 5 S A I A T TN R E A R A, i 2(d) ~
(e) Fis AEATFEANL T8 3 0, I 0 — MoK it B S 9 T 11T E 85 30 5 5 90 P [ 3 O 2 1 B
B ER EEE ).

(4) B[] 94 ~ 186 min, g i A JiE A (63 73 A JE AR 50% ~T75% ) o ey BERE A 5 0t 11 A
R IR FEBEI IR, FR 3B 3 B U R AT TR/ 52, g i PN I A 1 TIOR8 R A% s I R 30, an &l
2(1) ~ () o, B alRSE R — oK T i B 95 T FTTREA ST 3%, 53 38 P9 0] 370 56 52 D0 ) R AN BRIl )

(5) X [H] 186 ~420 min, Sy 58 i A JR AR E U] (55 1 A R AR 75% ~100% ) , BL T BEsS 1 55 9 2 K i
PRE Y AR B IR KRR GG IR O B EEAAL T ) R s, A0 2 (h) BR A — JBoK i 5
T ETTHEA B, B A [ AR K 5 BEAR N

(a) IRIRIE) 12 min (55 (b) IRIEIFH)42 min (55 4 (c) IRTAIS )58 min (55§ (d) IRBRE)64 min (55
K IEFERE N0 ) K JEFREEO% ) K JEFRE25% ) K IRARIE30% )

() IRBEFFHI94 min (55 fH () RTS8 124 min (55 AR (g) IRBAINTH) 186 min (55 (h) IRB A H)420 min (55 A1
KIEFERES0% ) KIEFERES9% ) KIRFERET4% ) KIRFEFE100% )

B2 B S kR e

Fig.2 Formation and development of riverbank collapse with nest shape
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Fig.3 Velocity distribution in nest pond during different development stages of riverbank caving
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Generalized simulation tests on flow movement and slope topography
change of riverbank flow-induced slide with nest shape

NIU Chenxi, ZHANG Xingnong, YING Qiang, JIA Dongdong

(State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Nanjing Hydraulic Research Institute, Nanjing
210029, China)

Abstract; The generalized simulation tests on riverbank flow-induced slide with nest shape are carried out in a
typical collapse flume for the flow-sliding caving with nest shape in the middle and lower reaches of the Yangtze
River, and the formation and development process of the flow-induced collapse and the flow movement and slope
topography change in the pond are analyzed and studied. The experimental results show that the flow-induced slide
is mainly caused by the erosion of water flow and the continuous collapse of the upper soil of the riverbank slope,
and develops rapidly; and its development process mainly includes the initial stage, the preliminary stage, the
middle stage, the mature stage and the stable stage. With the development of the flow-induced slide with nest
shape, the riverbank collapses and the nest pond expands continuously, backflow inside the nest pond and the
vortex outside the mouth gradually move downward, and the backflow inside the nest pond tends to change from
being ellipse-shaped to round-shaped, the backflow intensity changes from strong to weak, and the riverbank slope
is first scoured away as a whole, and then the nest pond gradually expands from the whole part to a half one. The
simulation tests have further explored the hydrodynamic and geomorphic characteristics during the formation and
development of the flow-induced collapse. The study can provide some references for similar experimental

researches in the future.

Key words: riverbank flow-induced slide; flow movement; slope topography change; generalized lab tests



