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Experimental study on structural stability and wave suppression

characteristics of hollow block dike under wave action
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Abstract: In order to study the influence of wave action on the stability and wave suppression
effect of hollow block dike, a series of flume experiments were carried out on the basis of
the first phase project of channel regulation in the south channel of the Yangtze River estu-
ary. The effects of different wave elements (wave height, period), water depths and struc-
ture combination modes on the structure stability, wave force and wave height before and
after the structure of the hollow block dike were analyzed. The results show that in the sub-
merged state, the hollow block dike is mainly affected by the hydrodynamic pressure, and
the shallower the test water depth. the greater the maximum wave force on the hollow
block, and the better the wave suppression effect. The structure combination mode has

little effect on the stability and wave suppression effect of the hollow block dike. The
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hollow blocks at different locations are subjected to different wave forces. The blocks on the

side facing the wave receive the greatest wave force, the blocks on the back side of the wave

receive medium wave force, and the blocks in the middle receive the least wave force.

However, the wave force acting on the hollow blocks is small generally, which is beneficial

to the local stability of the dike structure.

Key words: hollow block dike; the Yangtze River estuary; flume experiment; wave

suppression effect; wave force
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Fig. 4 Experiment layout
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Fig. 7 Process of horizontal wave force changing with time
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Fig. 8 Test results of maximal wave force
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Fig. 9 Wave height duration curve
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Table 3 Calculation results of wave transmission

coefficient of hollow block

Wi R AGT AxrE  EEE B
M KB/ KE W BWRE e E 14
m d/m Hor’/l’l’l Ho/d Hl/m K[

By 0.6 0. 45 0.12 0.26 0.11 0.91
B 0.5 0. 35 0. 10 0.29 0.04 0.42
Bs 0.6 0. 45 0.12 0.26 0.11 0.90
By 0.5 0. 35 0.10 0.29 0. 04 0. 40




30 ¥ RKEFRCHE KA FE R

2021 %9 A

BOARZSTR X 8 5 % J3E A8 A 445 ) 0T 82 91 1) il
VR AR, 250 B 18 T TR 20O B 6 T 2 0 B
P9 1 5 J7 HH IR ROCR B )

3 it

38 3o 7K A 3 X s e R B0 RS T LT TR K
R BPARFIHEAT 0B A5 LR A58

D) 20 SRR B AR B IR S OK AL 4L & 1R TR
PORIFARE AR AR RS, I 2 B B9 R ) 5
SRR AL, JE 5 R R AR — 2

2) AN IRV L B 2 0 B BT 32 B B TR 1 R
AN S RN 7 B fiy 52 2 60 PR 1 B ok i IR O
PRz 8T et/ . HLIE 3 156 7K R B4 sk /)
2O BT 32 B Y e RBIR B g O, A= B
BRI R0N XAH T 52 B S5 R Y R iR AR AE

3) X I T TR B X IR A% 7 R R R A
7 T IR AL 1 R WA /D o AR RS B R R
TR 25U PRI TH TR SR BT, 2145 O 2O A8 B
PRI 32 31 (R TR 77 55 T8 TR BOR B2 B

4) 2B S T R A e R R AR i AR AT,
eI IS R Tl IS I T G0 R < N A B R
T B BERT B 3 P

(5% 30 #k)

(1] ®EFF.EaH RILOSEEREIREEEZE]]

PETRE,2020,38(4) :11-18.
HAN Yu-fang,DOU Xi-ping. The history and think-
ing of the comprehensive treatment of the Yangtze
River estuary[ ] ]. Ocean Engineering, 2020, 38 (4)
11-18.

(2] WiHESE UK 2B, 55 1959 — 2013 4 KT 1

Fa A S ) M LA S AR L) . W TR TR 2015, 33(5)
51-59.
XIE Hua-liang, DAI Zhi-jun, ZUO Shu-hua., et al.
Evolution of the dynamic geomorphology of the
south passage of the Yangtze River estuary from
1959 to 2013[J]. Ocean Engineering., 2015, 33 (5):
51-59.

(3] XU T VL AR 2 T8 A JR 4R A [ . R T U B i
5355,2015,24(SD) :9-14.

LIU Jun-wei. Analysis on the development of the

Yangtze River ecological channel[ J]. Resources and

[4]

[5]

[6]

[7]

[8]

[9]

Environment in the Yangtze Basin,2015,24(S1) :9-14.
DUAN J G. Mean flow and turbulence around a labora-
tory spur dike[ J]. Journal of Hydraulic Engineering,
2009,135(10):803-811.

SR W AR AR TROK LA B R T T R 2 R
W T WK 1 R AT LT . KA Kos TR A= 4.
2018(3) :16-23.

CAT Zhe-wei, XIA Yun-feng, XU Hua, et al. Flow
force characteristics of new-type structure submerged
spur dike during deep waterway regulation[ ]J]. Jour-
nal of Hydraulic and Waterway Engineering, 2018
(3):16-23.

WO AL AR, B SR AR BT G R A K R
PRI ST LT ], K8y s 0F 58 5 ok J& . A 8. 2019,
34(1):99-105.

CHANG Liu-hong, XU Bin, XIAO Zheng,ect al. Ex-
perimental study on permeability characteristics of
hollow trapezoidal block groin structurel J |. Research
and Progress in Hydrodynamics: Series A, 2019, 34
(1):99-105.

SRAL L ARr w2 T L S K A AR K T ISk e
i) 70 %8 B A B a8 [T 1. K R K A B 4 3 R L 2016, 36
(6):90-94.

ZHANG Kai.SHI Ke-bin. LI Yu-jian, et al. Experi-
ment on local scour effect reduced by group cumula-
tive role of hydraulic flashboard permeable spur dike
[J]. Advances in Science and Technology of Water
Resources and Hydropower,2016,36(6) :90-94.
B, AR H S TBER S5 IR A N AR N L R 2
Wi m )] KR T RZ %R (A AR F
J§) +2017,14(2) :55-60.

JIANG Ao, SONG Jing-xian, HU Xu-yue, et al.
Effects of plants on flow velocity in boundary layer
under wave condition[ ] ]. Journal of Changsha Uni-
versity of Science & Technology (Natural Science) ,
2017,14(2) :55-60.

TN FRARRE B AL AL BRI = 4 K
R A BCEL B AL LT 0. 7K A K e B 3 3 2. 2017, 37
(5):51-56.

WANG Xiao-ming, CHENG Yong-zhou, CHANG Liu-
hong, et al. Numerical simulation of three-dimensional
flow characteristics of trapezoidal permeable sub-
mersible dam[ ] ]. Advances in Science and Technolo-
gy of Water Resources and Hydropower, 2017, 37
(5): 51-56.



% 18 5% 3 Hy

FRL L F R A T RO Y LMLl R R 31

[10]

[11]

[12]

[13]

FICHR RS, ENIEL A BB OB K IR 3T K
T 26 B 375 7K A€ L], 7K ok g B 4 30E J8 . 2019, 39
(2):66-71.

WANG Wen-sen, CHENG Yong-zhou, WANG Xiao-
ming,et al. Water surface line and water permeabili-
ty near trapezoidal permeable submersible dam[]].
Progress in Water Resources and Hydropower Sci-
ence and Technology, 2019, 39(2): 66-71.
JRARZE XU 55, AT 2O AL AR B K T UK IR A
PRI g BESEL) ] PV BESE . 2009(5) - 58-62.

ZHOU Yin-jun, LIU Huan-fang, HE Chun-guang.,
et al. Experimental study on flow characteristics of
pile permeable spur dike[ J]. Sediment Research,
2009(5) :58-62.

T2 2%, i ROME  RAC XL A5 T R K HE SR
B v AL EE 3 8 A 5T [T ). K R K 38 T/ die . 2014
(1):8-16.

MA Ai-xing,CAO Min-xiong, TAN Lun-wu, et al.
Experimental study on anti-scouring mechanism of
twisted I-shaped permeable frame[]]. Journal of
Water Resources and Water Transportation Engi-
neering,2014(1) . 8-16.

WL BT ol L DR B B K HESR K 3 )
PR 56 AT 9T L 1. i R 2 2 i CA SRR O
2019,47(5) :482-486.

CHANG Liu-hong, YANG Si-yu,XU Bin,et al. Ex-
perimental study on hydrodynamic characteristics of
pervious frame of four-lens platform[]J]. Journal of
Hohai University ( Natural Science).2019,47 (5):
482-486.

[14]

[15]

[16]

[17]

DL AR W, R T, B g U R IUK U b A R AR
Pe A3 R WF 5 L1, b B K 3g < ol 18 B £, 2020
(2):1-12.

KUANG Hong-wei, JIANG Bo, LIU Qi,et al. Study
on the law of water and sediment transport and eco-
logical effect of U-shaped fishmouth dam[]]. China
Water Transport: Waterway Science and Technolo-
gy,2020(2):1-12.

B IR g8 N E B, AL R I R AE R TR s
Xof 4 A v S e PRy B2 B L) ], K8 TR . 2014
(5):69-72.89.

HUANG Hai-long., ZHOU Yi-ren, WANG Chi, et
al. Research on the influence of top width on the
stability of dumped sand submerged dike under
long-period waves[J]. Water Transport Engineer-
ing,2014(5): 69-72,89.

ARLLER . R L S LU A T T R A A R
WE IR RG34 5[], 7Kid T#E.2010(3) :11-16.
Z0U Hong-xia.CHEN Guo-ping. Calculation meth-
od and statistical distribution of submerged dike
transmission coefficient under the action of irregular
waves[J]. Water Transport Engincering, 2010 (3) ;
11-16.

WAL e B0 B AR T i 3 B TR &R
BOBAEAALLT ). AR FKIE TAREH, 2017(1) £ 95-102,
PAN Dong-dong, HAO Jia-ling. WANG Hong-
chuan. Numerical simulation of wave transmission
coefficient of submerged dike under regular wave
action[ ] ]. Journal of Water Resources and Water

Transportation Engineering.2017(1): 95-102.



