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Experimental study on bionic flexible siltation-promoting beach protection structure

in waterway regulation project of Hanjiang River estuary
WANG Xin-lin', ZHANG Cheng’
(1.Changjiang Waterway Institute of Planning and Design, Wuhan 430011, China;
2.Changjiang Waterway Bureau Survey Center, Wuhan 430010, China)

Abstract: Considering the difficulty of rigid structures in adapting to local scour deformation, we study the
flexible siltation-promoting structure and propose a bionic flexible siltation-promoting beach protection structure. The
structure’s effect of erosion prevention and siltation promotion is investigated under different inflow conditions and
arrangement modes by movable bed experiments in flumes, the result of which shows a satisfactory effect. Applying
the research results to the waterway regulation project of the Hanjiang River estuary, we further test the research
results by field application. The results indicate that the structure has good integrity. In addition, the engineering
effect in the application area is consistent with the model test data, and thus the expected goal of beach protection
and siltation promotion has been achieved. This structure enriches the siltation-promoting structure forms in
waterway regulation projects with a good application prospect.

Keywords: Hanjiang River; erosion prevention and siltation promotion; flexible mesh

TEARTL AU B 36 AR rho0f S B I e <y 4 2l ARTEHIRE S A, T L 25 40 48 /)N Rl 5 KA

FHEAHE, PR AR HE 3 1 7 PR AZ TE RE ) 5ok, g
AR R R AR HE 22 SR Ay A K HE ZE
S5 A P 45 4 T 8T, W a5 K A 2R R B 7K
SGEKT HRER IR ACR R, BHAET T b
RAEEA ™, i T 5, BT ANz o (%
SRIMAT AN L 1) i W 4 45 R T g 3 o il

FE HEA: 2021-05-28

W, fRIROCREE; 2) BT 2L, a5
BRI 3) 22 EKHEZEMBLRT, |2 52 Z 0
AR PR s, X LA IR 3 AR A E R e R, 220
PR 2E . i, DUV 1 B i TR T v 2
— AT I A S 2 (8] A 45 R )5 A T
AP MELE AL xS H H i T8 A RS =

TEEBN: TRE(1987—), *, #Md, TRIF, AFERIELERZIT,



- 130 -

KoiE L A2

2022 %

2 0 J PR LA, R AR B R A 4 IR0 T A
EAENIPE—E R AL RE T, SitEeE, alqE
Tt TR, TS .

NG AR TR AR A S, ol
SRR X 2 Z5 A By I I A R A T IR
TEARSE R 45 2R R Al b, 5 s v i
DUV 11 B Ayt 18 B TR A W W B rp il i T
FE IR B TR

1 TEHR

DU B T sy, i g, T
ERFEM, 2K 33 km, 5RILARILZI 67°58
filo WILEIESH, 2w Bl — R 91 B — 25 18 A
S 1) 1) 2o 5 B B, AR 3R A A - R
BAMB Y KK G . BEG . MIRG ., A,
fleve 1, AL R EWE . PUIAA WL 9 A
B(H1),

N
LB i
PR frevg 1
S RESE 7
N /
WRE N THA /
NG St
EEL —— 32 miERE
----- FRAAY
’ IR AR ‘ BER AR WG MR RN BL | fiEE ! I;‘X’EE&‘
| | | | |
&
H iR |

— 32 m&RL
R

4 M | R T ! PR
e
b) T B
B1 SIaOgmAE
Bz BWERACETY | TRV S KA 2 (FAEBIEMRN SN

KA TRER S0, Al KK B J70855, ok g it
G, K0 R A PR %) Rt U X YT IR A iR 52
Mg A1 At 06 1) TSR T e i R Ak, TR B AR
PRBEIAAG o, BN TR AR WA VAT R LUK 4D
A, Gyl WIREERAE R 0.09~0. 12 mm,
B ERAE N 0.015~0. 10 mm,

DU B AT 296 T AR 3. 65 mi/s,
BEHHRK A 12. 18 m, i T /KA 14. 18 m.

A B ZEPEAIR TP 4 ) F 12 T8 OO A 0 28 1 Y
R, MAHR ST 2.0 mx 1.0 mx0.3 m
(KxFixm), ZEMAFRSTHRH 1.0 mx1.3 m
(Kxm), ZHMAEKDEE TGRS, H
REBLLA R 5 (B 2) o POAE 55 A b 2 1 M R
Ve =4 W, H A R S Y WE A
FALL N, R RS I 4R S
XL AN 22 W AT RN 2 A L, 22k H



% 3 4 ERRFE, F. AR AT M M UL v B S TR P 6K ET R - 131 -

B e R LA R 3 RBRER
31 A%

WISTER 26 m, 95 3.2 m, & 0.6 m (K
KA EAT, I 0 5 { A% R ] 50 Hz ADV, 3k
B 7 4TI, 10 SR (181 3) .

REIRRID P RLAR 2K 0. 17 mm,, R 45 A A
ARIAED , FEWE A 3, DURE KB TR B Bl
AL T, #%HLdyy=0.3 mm, A,=0.667 & 59

SRR R

SRR
——————— ST
e R
DX1* DX2* DX3" DX4" DX5" DX6' DX7* DX8" DX9* DX10*
——— T T T ] T I T T T
p—— l | |l CCOCCOT |} | |: I:
Wit //M.. N e = T // Rl
----- A R w1
= L bl
_____ | | In In | I I
LS1¥ LS2* LS3* LS4* LS5* LS6* LS7*

B3 KEXBERENEAE

N FEo TS AN A E M B B e fie T8 4 5 THE I 1:10 /b, X T 1,
TIOR3l PRASR RS 22 1 £ 94 4 e A4 7 4% IR

1 KBIR

R AT
HE R YIE - B
' KW S/ (mes™) AR min o B

1 1:10 0.20 0.24 300 HOTHR BT R, RS s

SR 6 A R I HEE 1 ik, Rk

2 1:10  0.20 0.24 300 S T
Syl SR X B 45 R RS R U YR ik, A PR T
3 1:10  0.20 0.24 300 R 1R R R B R, PR
40 cm
g ML 485 K FE R T B SFOR, R
4 1:10 0.20 0.41 300 WA 0.24 m/s 3% 0.41 m/s, Z5HA5 E J7 R [A]
EX!
32 4% PIX AR EIAEL, IRBUREZ N 7.1 em; B )E
321 HE1 XJE BN 1) S35, D LR B A s/ N B3 4 i IX K

JaBs 4 X i FE B AR, T BE S, e AER R BT MRS . PP IX A LS3" | LS4" Iy
JEZ) 2.6 cm; L BBFHAT XL BESREE T, By T B 47 DX A LS 1# I I 3 Dk /s 60% (&1 4)



- 132 - KB L

2022

a) I AR HE
30+ By 47 A 7 s IX 3R
25+ 1
_'.: 20 —=LSI*
5 15+ - 183
= P Y
| 10
5 -
0 S0 100 150 200 250 300 350
RS /m
b) W R 3L S 4 A
B4 HREIKEER
322 FHE2

i B B A DX WA R, B AR DX TR AR AL
R JF R B B TR, A H L
AT IR VA, B4 X1 0 KT R R A
Wl R A%, 183", LS4 Ji il 7 A I AR — 3K,
TN EE 2 50% (&1 5)

a) KR HIE
ERSIE ke

20| RN

P/ (cm-s™)
=

0 50 100 150 200 250 300 350
HEES/m
b)) WTIAT L O 243 A

Es5 AR2RBLER
AT EERNAT 6 A A I Ay, AR AR AL
TP 1 s, By s AR AL By 3 XA R0 %

ML .
323 HE3
FETHIR 2 N7 AL IR G A AR R R BE i Aor
B, MG KT R A LE KA IR RV ) vl K
ZIACHTEARIRZER T 7 el 1 )25 AAHE IR,
R G W BT, WX 5 A
URAFARE B S A — 2, TCHH W X 48 J5 X 33k
HESFA Y R IR l— 283, B HESF 97 X0
LR X LIIME BT 58 A, BRI
W R 2%, 1LS3% | LS4 Vi Ay A R A —
TR /NI AR 2 50% (&1 6) .

a) IEARHIE

s B R D
20+ @\Np!
o 15k —=LS1*
5 -&-1.S3*
10 ——L.S4*
bl
5L

0 5‘0 100 ISIO 2(‘)0 25IO 3(‘)0 3;0
FEES/m
b) WG 7E O 443 A

Eo ARIRKWLHER

AT R HARA R 5, PRSF 4 DX A T
NP2 ARG 0 VR e S 5 R Y AP R B
S E S RTE T Wt b N SR YNy 4
IO, IR RE L R I A
324 HE4

Ry 25 LI 2 A5 R TR R i 2T 4P PSR,
%3 FHREERZE 0.41 m/s, HARKEK A
AR,

TERGHEAE T, L K 5 7 i X 52t ] AR
A, EAE S AL H I A ALUBOR, R VD Y5 WA TP 22 3%
S DX B 8 it DX A R AR Bk B S AR, A AR
RN PN I X R TH 3% 2278 K, KRB IX



% 3 4 ERRFE, F. AR AT M M UL v B S TR P 6K ET R - 133 .

S AR AR — 2D A, PR B TR A 5. 77 em,
MIZIE B BE E A, B2k 0.7, 1S3,
LSA* It 38 43 A7 Fe AR — 3, I3 3 9 /N 0 B2 24 50%
FERTFHEIER T, BA HARHEXT M B3, 25
A DX S5l 8 T K SR ST, S PR 1R TR 45 ) S AR P 5
Wk (| 7)

a) KB AR TP

50 B4t B 2 X

40 ﬂ—o—N—ﬁP

30 - LS1*
- LS3*

20 - LS4*

10

B /(cm-s™)

0 50 100 150 200 250 300 350
FEES/m
b) W RCIAE 3443 A

B7 ARAIRKER

4 IRERNFENA

WA DL BRI, W 5 g 1 AE DLV
1B At 38 B 3A TR A% W ME BL BGZHT1® 47 i Ay
(KI8~9), THHGII 4 2 A-FAR, Blig il
GERFW] . 7 Az B2 Pk AR VR 4 M 25 A R AR 1 8K
I, MACHRDER, FEWRE 1 m, B
g R S I M A R — 2, SEE T R IR Y

Hix,
\ DA HE LT 000

D B EVEA IR P e A

P 6368 i1 000},

B8 ZHMMARKX (HfHI: mm)

b) B HE

9 IEMAMGE

5 45iE

D) [ — T, O S R R | RS T
L RE IR WAL T AR S A B AR B A
S 0 T B A L S (R A W AEL A P AR,
RSP RCR L, JNRERR B By e i A RSOCR

2) TS5 T J7 B BB HE 5 1 X AR R R
TR 1.6 1, MRS W E oy M, 454
R AN 5 i (2 SRR — 2PN

3) SRR BN, FIREEH X N A —
TERRE AR AR, ELA R R A P /N o 9 o
PRIV 2228 K, WL RCBE, St iiasE, 1)
HAT— 2 e itk

S 230k

[1] AR, BOARHE R IAUE R TR R )] . KiE T
2, 2004(9) : 70-73.

[2] Hzlg, fte, RIESC % R e RS AL
BT 12.5 m BOKAE TR o A A g R 9 C //
E AR TR O 5 4. B 3k AR ReA 1 2k i
FARZE w4 ALt hE AR TR =S 04043, 2015.

[3]  BARME, AN, 2250 DU 7S AR AR T N B g
& e AT BRI, 2009, 40( 5) 1 71-73.

(KX %i FED)



