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Fig.1 Schematic diagram(a) and images of the experimental device(b)
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Fig.2 Influence of bentonite content on the

permeability coefficient
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Fig.3 Migration of the infiltration front with time
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Fig.4 Changes of infiltration rate and cumulative

infiltration distance with time
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Tab.2 Structure and proportioning scheme
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Fig.5 Seepage simulation diagram for the different design schemes at different water levels
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Research on Riverbed Sediment Reconstruction Technology Based on Controllable
Ecological Seepage Reduction Targets

ZHENG Heng!, CHEN Zhuo?, WEI Jun'!, ZHANG Jing?, ZHAO Jin-yong?, WANG Qi?, HUANG Sen-jun'

(1. Power China Huadong Engineering Corporation Limited, Hangzhou 311122, P.R.China;
2. China Institute of Water Resources and Hydropower Research, Beijing 100038, P.R.China)

Abstract: Rivers located in groundwater overexploitation areas provide the functions of maintaining
ecological water levels and supplying groundwater by infiltration. Thus, it is important to study riverbed
substrate reconstruction technology to maintain the vertical connectivity of the riverbed by controlling
seepage. In this study, we obtained the materials to reconstruct the riverbed sediment by mixing riverbed
sediment from the North China Plain with various types of bentonite in different ratios. The infiltration
characteristics of the reconstituted substrate were then explored using variable water head infiltration tests
and model infiltration tests. Next, we proposed different seepage reduction ratios and developed three
structural schemes (Scheme 1:100 mm seepage reduction layer with 9% sodium bentonite; Scheme 2:150
mm seepage reduction layer with 15% sodium bentonite; Scheme 3:200 mm seepage reduction layer with
18% sodium bentonite) based on river conditions. Finally, GeoStudio SEEP/W software was used to simu-
late the seepage conditions and the seepage reduction effects of the three schemes were analyzed. Results
show that permeability coefficient reduction by the composite sediment can be controlled by changing the
type and content of bentonite, and two target permeability coefficients (< 1x1077 cm/s and < 1X107% cm/s)
were achieved. When the content of sodium bentonite in the composite soil was 15% and the infiltration
head was 1 m, the infiltration front moved 15 cm in 39 days and the cumulative infiltration water volume
in 56 days was 11.1 cm. The composite sediment was better at reducing seepage and simulation results
indicate that the three schemes all effectively reduced the seepage flow. When the river water level rose
from 0.3 m to 2 m, seepage loss was reduced by 55.8%—68.8% in Scheme 1, 91.5%—-94.3% in Scheme 2,
and 94.8%-96.5% in Scheme 3. Scheme 1 is suitable for rivers with low infiltration requirements and
high groundwater recharge requirements, Scheme 3 is suitable for rivers with high infiltration require-
ments and high water levels, and Scheme 2 has the widest scope of application. Our results provide refer-
ence and basis for ecological water replenishment and infiltration reduction restoration work in the North
China Plain.

Key words: ecological water supplement; seepage reduction; permeability coefficient; seepage simula-

tion; vertical connectivity of riverbed



