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A Study on Adaptability of Groundsill Works to
Riverbed Gradation considering the Stability Control

Abstract

The geological characteristics of Taiwan are high mountains, young
rocks, a seismic zone, and steep slopes and flow. Therefore, the rivers
quickly deposit sediments after heavy rain and typhoon. To prevent the
sediments from being transported downstream, a comprehensive
management plan of the river basin has been implemented systematically
named” An Enhanced Dredging Plan for Streams, Rivers and Reservoirs”
since 2011. However, transporting the massive amount of deposits by trucks
is very costly and of high carbon emissions.

On the other hand, Wild creeks and rivers are often scoured by the steep
flows and require an appropriate countermeasure technique. Moreover, this
project suggests that the excavated and dredged earth and stone can be used
as natural engineering materials. This study's result would use
reinforcement such as wild creek embankment, groundsills, and bank
protection to accommodate the riverbed improvement design into the
natural ecology. Indeed, this idea is feasible and in line with the
development of circular economy and innovative groundsills method, but it
is challenging to implement. There are significant differences in wild creeks'
scouring and silting conditions across the island, the scale of soil and rock

accumulation, and the variation in deposited soil and rock gradation.

Thus, this project study zones will be divided into north, central, and
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south Taiwan. To propose an adapting technique of groundsills to stabilize
a riverbed and riverbank considering its bed gradation, in which the
deposited sediments in the river and reservoir will be used. Further, on-site
investigation, soil-rock gradation, and analysis in each district will be
carried out. According to the characteristics of the groundsills work needed
by the wild creek, uses consolidation technique for the riverbed
improvement and other available materials on-site to evaluate the
consolidation method suitable for each creek (for example, in-situ mixing,
in-situ grouting, soil-rock consolidation). Meanwhile, the various reaction
conditions will consider and verified from the numerical analysis. It can be
used as a reference for the recommendations of the adaptive technique.
Besides, particle gradation characteristics of the river and a comprehensive
method of groundsills works will propose. Particular consideration will be
on using useable natural materials on the site. An integrated evaluation is

given as well for future reference.

Keywords : Groundsill work, Dredging, Circular economy, Net zero

emissions, Countermeasures for riverbed and river bank stabilization
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PR B 26 c=290 kN/m2 , p= 0 degrees
P KRR R B 9.81 no strength (i.e. water) , =0

%56 R ARP A R0 A
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P ke T (E
[ i3 [ 3 ®R (93 FR
1 1 1 1 1 6
1 2 2 1 1 7
1 3 3 1 1 8
1 4 4 1 1 9
1 5 5 1 1 10
+5x x5k +5%

5-39




BRFEL PREENL AAKIIBEERS

CBEA TR S
(= ) kgl e o L i
Ttk e R &
SRR a - Y
Bl 5-51> fim b Rl 0 2
BFlE
R

-

C

<

AN
PN

1.5
VR AR 2 Tl

g
REEFS<1S RlIIFFR X AHFIFR 3 O

DRI S AMARSES o -2 RS £ 3
B RN B BR R e T R

% FS=1.836

HhmA TR % 40T 5-7 2§ 5-52 -

R A

P B T RE

R5-51 3 2+ f o

% 57

LR RET

P B RR

X 2HESTEE-

FIRRIR (m) | & 2R3 FS
0 1.85
0.5 1.68
1 1.55
1.5 1.44
2 1.32
2.5 1.22
3 1.13
35 0.92
4 0.77
4.5 0.67
5 0.60

5-40

¥ PR R
R B FS<1 >




Revetment without Ground improvement Safety factor analysis

15

Safety factor
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riverbed brush depth (m)
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