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Abstract

To reduce the slope of the riverbed, prevent erosion in both longitudinal and
transverse directions, control the flow, stabilize the slopes on both sides, and prevent the
outflow of soil and debris, the groundsill has become a widely adopted engineering
method both domestically and internationally. When dealing with larger conservation
areas, series of river training works are commonly employed. However, the sediment
transport in rivers is a dynamic process, and the implementation of series groundsills can
cause discontinuities in the longitudinal corridor of the river, leading to damage to the
ecological environment and landscape. The presence of groundsills, the number of works,
and their spacing have become a focal point of attention in the fields of engineering and
ecology. Although there is considerable consensus on various aspects of series of
groundsills, current research primarily focuses on the influence of the configuration of
groundsills (such as height and width) on sediment downstream. Additionally, due to the
limited duration of implemented cases, there is insufficient data available to establish
management and operational rules. Therefore, this project aims to estimate the trends in
sediment transport through scaled physical model experiments and two-dimensional
numerical simulations. Based on this, reasonable configurations of series of groundsills
will be calculated, aiming to achieve proper placement of the number of groundsills and
improve the ecological environment. More importantly, the proposed configuration
schemes for series of groundsills are intended to ensure clear benefits to upstream and
downstream water conservation facilities and ensure the safety of downstream
conservation objectives by regulating sediment transport through river training works.
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Bl 3-10 % & 2feif 7 3 B
2. &7 3 #p|4% (Subgrid Bathymetry)
WFF ST *ﬁ—‘ﬂvlmkﬁgqm&% BREEAREPEEEA D AR

® o YR EAR ApEE e At R R ORI RS ATIRT R2 8 68

‘mH-

dmengs A3 4F M o m HEC-RAS 2D A2 erfid = & § &y e BliF = 2 o B A i s
FEC) R R FEE B R e - BEE TR Bk 4 LT R e
BREGHF SEFTATUACRFRE? TAFE kR 24 3 AT DwE

FERPTNT > FR T L E TR YRk R e ERIE o § b o
B et R A e 3RO FRREM -
3. 3% B (Cell Velocity)

FOEAALLT NG P EA R AR e RTIDERAE-LFHY LR
o (VY o i R A * Perot eh 2t E

V¢=i+ z Ax; Le(uy)ke=0
Ai ’

keEK(i) - 11)
3 0.

;\A ¢ xiyK{Q&*{E’ﬂ :\)(/i,)g‘f’l‘:’ NN f‘ § ";ﬂ l\;(K)mﬁ;E',g}H. LKQ—\\]l (K)m—é: fg ° I_P‘] =3

TR ARG T Bl g nde i ROTNE 0L bR RiEE Bz w3t
N S R S -
4. Shallow-Water Equations(SWE) ¥ -k * #&

SWE # 7 #ff-# & < = > » HEC-RAS2D ® 2 SWE } & f6> i#  gif-#

9 p 2 (ELM-SWE) drgid iz (EM-SWE) - % 7 gJ2 4cif B o/ 4 $ & 2

=

Frho S AR g i ene i U 0 4 AR AT - & BLM-
SWE % 4258 ¢ > & % 2 fim p 8 g e R 0 B

RPN 8 T
FEF EBRERFRLORE R AL E I I ERERIT T RE D
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TR -FREFEIE AREERY A2 2 AN S NN BR T AR
1 ¥ - %4 SWE = 42 (EM-SWE)
PR g B Rk B AR R 2 E e R A R

PR R A ST s B s SRR AL ()
9 Sn+9
dN

gVH'n, =g
(¢ 3.12)

F] H™O = (1 - 0)H" + OH™ 1> o >0/ gV 4o > RRYE D 4 304 24 5 -
E4REOPENT - BEFRE (1-0) FENTE > @ % jpilei-ke 342
LB kG e 2 AE R o & EM-SWE ¥A)¢ - & R BB HEI2 e ELM-SWE
SR R A I T A B Rl L T R S LA

BT IR SGEY

h az n+6
gVzs-ng = gh—f oN

;¢ 3.13)
EM-SWE ¢ /& 4 # B 38 &2 ELM-SWE 17 b 2. L e & § 7
Kramer, Stelling (2008) 2_ {s et & o & 171 & 74_> d > HEC-RAS2D ¢ * Iy &
FIBIE - FIL g et B Hi% F)3 2 Kramer , Stelling (2008) 7 ch3- 5 2 22 | » &
#8> ;& HEC-RAS 2D # i * ef % fids o
3.5.4 H 40 M SR =
HEC-RAS2D fain 3K T ¥ > » jRendRe & ﬁi.g] NFBRRSE R At

RN AER LR R KRR R F kiR

S GG F R E LR R Z A AP TR R B (467590) %
il FRAFERG TE LA - P AR E 4ok 320 B 5% RBITHIEK
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R T A AR 125 EERE L 6] #— P kA E 636.9mm Kt @

AL ER
s )
At s VR GeR] 3-122 %32 25 EE Ry A AR - Il
| = |
"N | !||
2 32 4% 23— P EAaES AL % £ (E omm)
€ I EE(#) 1.11 2 5 10 20 25 50 100 SSE
¥R 139.4 3185 435.6 496.8 547.4 562.2 604.3 642.3 37.34
AFE &%= 150.6 305.1 429.7 503.0 567.9 587.6 645.8 700.7 29.91
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2 ErpadE

SR EFIP(06R) BELE ™

L E R o g E T
Bk 258 ) R EREFFAR 0 (Y H NP T

0.8713\°3
n= (55
‘ . & 3.14)

F¢oTe 2P (hr) L 3 k% p kit PFERT 482 kT e

A5
=

(km) s H 5 B-kF p £2-kBad b 2522 304082 B 424 (m) ©

334 EBIAERG A

Bk IR % 2 B
$k % # £ i m
A(ha) L(m) H(m) (min)
% 97.68 20.9 280.3 3.63

EPRERRY FEF LR AE RPN H AR S Re YTA 4 =

ZE 7,

FVH R T RTINS X ED ek 342 FENEE R 3-132 H =

R

0.208 A (Re )
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Re : 427% % & & (mm)

Tp : B hpitk -k 3 5% 5 4 2 pr i (hr)

Tc : & i pF ¥ (hr)

D:Hiiap@hr) FoaiH 23R - R

Tb: E% 88 4 1 RS H 2 FF (hr)

# 3AHFREENERG A
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8ok A Bk Re Az /% D i+ Tpik# mEgE#4 3 Qp %
o ff(km2) % % E(mm) "F & pE R (hr) 3 4 pER(hr) s g (ems)
pEF fF (hr)
[ PE S 97.68 10 0.5 2.43 6.48 83.68
lem,0.5hr $ 43 i 42 U(0.5,t)
80 83.68
70
60
£ 50
;“j‘ 40
# 30
20
10
0
0 1 2 3 4 5 6 7
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Wuetal’s :

PEE SR RIS mE OGRS o ISR RA AT RN
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AEBEF SRS F TM2 (TWDY7 5 # L2555 121 &) » P % DTM B 7 &
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PEEAFRLT AREY AR BPRHFEEER RS R R O LE
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BREEY 1 o8 x] o' 5 dedg 4 Ryl

4

%5 4T B 3-19 3 DEM B2

¥dlz 2 5% @320;@‘:54%@"&1&‘&'##’@0

22.067348,120.759123

B 3-19 DEM R § £ et 48 W5 %
47

doi:10.6342/NTU202402232



B 3-20 Google &k Bl & 108 W3 5%

(@) #REe:
LR TR AeR] 3-19 B 320 B4 Mt o~ a8 B2 F Ak 5

F kI PEG 740 o = > 5 %~ 5% Unsteady flow analysis » 4 ‘"L:'Jﬁ‘i%] > i+ oK
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2D: Baoli Basin BCLine: inflow 1

" Read from DSS before simulation

Select DSS file and Path

File: |

Path: |

(¥ Enter Table Data time interval: |30 Minute -

Select/Enter the Data's Starting Time Reference

¥ Use Simulation Time: Date: |17AUG2022 Time: 0000
" Fixed Start Time: Date: |18AUG2022 ' Time: |0800

No. Ordnates | Interpolate Mssing Values | DelRow | InsRow |

Hydrograph Data

Date Simulation Time Flow
{hours) (m3/s)
1 16Aug2022 2400 0
2] 17Aug2022 0030 0
3 17Aug2022 0100 0
4 17Aug2022 0130 [
5 17Aug2022 0200 0
] 17Aug2022 0230 2923
7 17Aug2022 0300 9.657
8 17Aug2022 0330 16.356
9 17Aug2022 0400 24.873
10 174092022 0430 32.796
11 17Aug2022 0500 40.086
12 17Aug2022 0530 46.172
13 17Aug2022 0800 50.512
14 17Aug2022 0630 54.845
15 17Au02022 0700 59.431
16 17Aug2022 0730 64.421
17 17Aug2022 0800 70.444
18 17Aug2022 0830 8:30:00 77.378
19 17Aug2022 0900 9:00:00 85.743
20 17Aug2022 0530 5:30:00 94.567
21 17Aug2022 1000 10:00:00 103.728
22| 17Aug2022 1030 10:30:00 113.393
23 17Aug2022 1100 11:00:00 123.97
24 174092022 1130 11:30:00 135.557
25 17Aug2022 1200 12:00:00 148.846
% 17Aug2022 1230 12:30:00 163.425
27] 17Aug2022 1300 13:00:00 178.731
28 17Aug2022 1330 13:30:00 193.375
3 17Au02022 1400 14:00:00 208.313
30 17Aug2022 1430 14:30:00 219.741
31 17Aug2022 1500 15:00:00 227.671
EE) 1780n7027 150 T5an-on 231 001
Time Step Adjustment Options ("Critical” boundary conditions)
I™ Monitor this hydrograph for adjustments to computational time step
Max C n Flow (without changing time
Min Flow: Multiplier: EG Slope for distributing flow along BC Line:  }0.01 [~ Tw Check
Plot Data oK Cancel
N S 2l s ok A -
B 321 8% i 2 R EAR TR o

(4) CrgpgER

%> HEC-RAS 2D #-4| ¥ =2 = B Fi5E ~ HF

AR h N0 B 4% & DEM TR F i il 4o B 3-22

GESCRBER LR TR RS S/ S
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B 3-22 %" DEM i3] F 2 = 2 [P R 5

BS Ground Line Editar *
Wame: IChaJmell Flot | [~ Plot Terrain
Moditication Method: | Higher (TerrainTser) Valne v | XS View
Top Width (m): |1
Left Side Slope (H:V): |1 E 4 { — XS Profile
Right Side Slope @): § 1 f |
Mo Extent Witth Gm): [T e B e B e
0.00 0.50 1.00
Station [m]
Control Point Bnapping Distance (m): ISEI
Palvline Length: 37.15 (m) Plat | Table I
Station-Elevation | Y Dmﬁl
— Profile Plot
El _D] ﬁl TIinport From ShapeFile |
| Elevation _ — '"107_dem_1m' Elevatio
% — Groundline Profile
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