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Alluvial and hydrodynamic characteristics of spur-dikes

under low sediment concentration condition in the Yangtze River Estuary
LI Yiwen, WU Weiwei, DAI Bin
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Abstract: In order to study the shoal protection effect and hydrodynamic characteristics of spur-dikes under
the condition of low sediment concentration, the measured topographic data of 2014 to 2021 are used to quantitative
analysis the evolution characteristics around the north dikes of Qingcaosha Reservoir after the implementation of
spur-dikes. The hydrodynamic and frontal incident waves’ characteristics of spur-dikes are simulated under the terrain
in 2014 and 2021 on the basis of the numerical model MIKE21. The results show that siltation appears in dam field
shoals between 2014 and 2021, with a maximum siltation thickness of nearly 10 meters after the implementation of
spur-dikes in north dikes of Qingcaosha Reservoir. The rates of erosion and siltation in shoals slow down, after the
elevation of shoals reaches 0 m, they remain stable with a slope between 1:3 and 1:5. There is no scouring pits
formed at the head of spur-dikes, which may be related to the fact that the elevation of the Xingiao Channel has
reached —15 m before the implementation of spur-dikes. With the sedimentation of shoals in the dam field, the tidal
current velocity of the beach near the main channel is increasing. The amplitudes of tide levels and significant wave
height under simulated conditions are less than 0. 03 m, which is basically not affected by the siltation of the dam
field. The spur-dikes has protection effects under low sediment concentration, which can be used to build the
foundation of beach protection projects for the Yangtze River Estuary’s water flow erosion embankments.

Keywords: low sediment concentration; spur-dikes; riverbed evolution; hydrodynamic; the Yangtze River
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Tab.1 Engineering parameters of spur-dikes in research area
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Fig.3 Riverbed evolution around spur-dikes from 2014 to 2021
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Tab.2 Annual sedimentation thickness in sampling area of
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Fig. 4 Temporal changes in typical cross-sectional profiles

3 IRRKFHATREES
3.1 BB RIA% KRk
BT MIKE21 3 FM 5 SW B G g KT

PRI ) — 2 7K Bl g 52 55 /I8y T BB YR ASE A LA
BEALLTT BV /K P T I TR J 30 2014 2021 43
& THUT 7K 3l g B RIRAS AL, 43 BT REAR it 174
SO /NI PR TRABE AR DL &) Sa) 5 v BB I i

W RO K S, AN R B =50 m A A
PR, TR R T URE TR SR T B A 5 b
TEHE B B L& 5b) o KV R RSk 3h ) 45
5 SEINE A AR AL 1R 25 A 3 20 min, I R
EE 3l m%@iﬁﬂ@é@xﬁ%%ﬁﬂ?ﬁﬁ 20% . BIEKE,
RN L RE il R BT I 75 2, /K R BE I 38 40 3 i
%%ﬂ@6omﬁﬁm%m%$@mﬁlmma#
BTN 6. 78 m, A bR BRI IE E N )
A RGHE 36. 6 m/s, RSB E O 5

K /m
ny

2

0

-2
-5
-10
-15

a) /I P IRA Y

IK PR JH 30 3T S R

.............

> K im

4
2
0

-2
-5
-10
-15

3%y lk A“ gu =

b) M S B A B U Ao
B5 HANESHABIEME

Fig.5 Grid of numerical model and

partial verification position
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Fig. 6 Hydrodynamic verification results of model
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Fig. 8 Velocity variation process at sampling points
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