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ABSTRACT

A large amount of sediment remains in the upstream landslide area of the Yang-An Stream, a
tributary of the Beigang Stream. During future extreme rainfall events, this sediment could be carried

downstream and accumulate at the confluence, potentially causing sediment-related disasters.
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Effectively intercepting this sediment is therefore crucial for hazard mitigation. This study constructed

a physical hydraulic model of the Beigang and Yang-An Stream confluence using wood-assembled

components. Flow and sediment transport under a 50-year return period flood were analyzed for three

scenarios: the original channel, a steel pipe dam, and a traditional check dam. The aim is to identify the

most effective design for future planning and implementation.

(Keywords : Hydraulic model, Check dam, Flow field, Sediment transport)
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Creek after slope collapse
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Figure 3 Design diagram of the steel pipe dam
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Table 1 Hydraulic model length verification
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Figure 8 Photograph of the completed check
dam model

2.4 ABK R R

IR Ry e PR /K B S ey £
WO > BHRSER T R IUE R KA R E
BEIUH MRS > W8 EEHREI2 R
B ST EARAE - BRSO E I R
BEGE RplBRry/ O bRt - BT ARRETHE
K TAREAIEAER © FPRE T & PR & ik o AT
()P AT > /A LL(1)PR & 5 L B A 5 1
SoKE L > EFHRQRAINEIEZ B
HEL/ LD P B L Roto 2R 3 2
ARWEL  BHQRBIUEZRFER 2N
RED -

3540

260000 270000

2680000

2680000

2670000

Adnli(2)
A

2670000

A 9
#*R(2)

e
A HER

— BB
Clexean

2660000
2660000

15,000

Meters
260000

250000 270000

9 JLHEI% S K& Ry Bk B [
Figure 9 The location of rainfall station in the
Beigang River watershed

FEPR SR A Ry B i L1 2 E S A BEE ]
> AR R a R e B R A 2 5
sz B I R AL R KR 15T - I
ARHFE R LRl K E Q)M B 1A AT
2 AP AR, ~ By Fa e R ~ 2 e K
RO RFENS B HEER - BBETH
PR 5y AFTHEE e 0 P B G A e AR PR 5 2R IRF 221 B
FRASEHIANE] - 38 USR8 & LR e+
R MRS AT > SRR R RS
SRANE 10FTR > H & AL Ul (1) R 28 5R(2)
R EULIE DU S e KR B % 3 R0 13
ANRFZR > Hed s (DB RSP E Y
/N TR AT R L Y6/ N
A e BEAL > BB EG RSN I Bk
ZOIHTRIAD > LD PR E A K FR R 88 42
RF Z PR TR Q)P UL 2 FE 2/ N H
St Z e K —H Z W E & &SR EZRE) -
SRe LA EATEL > FEIUAIR Ris R Z M9
it E2H5 R RIZ(1991) T RAER aea PR 2
HE ) PR ZEETRAL > D R R EAE
1/4 FERRF i B St T e PR 2R R FE T (2) P L



JE FH/K AR B A R DG B 5 AR R AU R Mt /Kb i Eh 2 2 2
EBa - MEON - e - B - 300 - MR

SR AL > i /LU (1) PRSP 28 Rl A
Pt Pl B R B AES/NRF g 2 PRI By 2 T A PRI
BUE 2 1 HZ M EER S REEEKHE
(013)Z Wk T &SR o e 3 [ B4 1
BIELETER ) GHEVITERUR - BB
=AU TR Ry B ffii > DAETEORIS B8
REZ —HERRNE > WFR2FTR ©

120

Legend
& £ AR
g A A= A Fdn LEER
n + - FRHRA
" G O O kN
K
8 — Ll
~ WIP"‘ '
£ |
E " [N
5 SRY
L3 ] \ A
N \ \
& R
10 —| U iyt } |‘r5 K +
! A‘F VN W K
A 7 LVRRPEN R \
VA (L R TR o Iy
e Alvy et 55\5‘1;" N NN
,bw,o.lg\ LE N A B S (N
%1% oo tyeeEed
* * Y v S 2
B Py 5
T — T ] ro-6-0-o-or
o s 10 15 3 2
5 F (hr)
=
(a)/\ilitLi(1)pl & ik
120
Legend
B - BRFFRA
A = AR SBER
+ - FEHRE
G O~ O#NMA
o0 —| 9
\
—_ 1
]
£ N X
i a N
& ° v
e ’ Re
\ .
o A
40 " ; \ ,
AR VY R,
2 L2 A b 7 \
' A o
i";" tOyy e »
AR JR M hey R
N '.k" g Q‘,IM‘_J\\\ \,A\
) [y 2 b ‘H:Eg( PO
T I T I T = T ™
»

" e

(b)FEFRQ)MI &S

10 R IR o R0 i B 27 B
Figure 10 D Rainfall statistics for different

rainfall events

M ALHEE Fe s % i S /K1 2 B R
SEREITE  RABE=AEREGE - H
sFE IR AR RS R B K & m G E
RABE=AEAFEGEAHN S TREEH=
ARG R ~ PR - A&
R iy A UGB = A B R
BOAEN - &tk - BEMAEET - —Hix
REME N = ARG ESR - Bl S
JFE SR = P T BEL {1 PR A0 R o 7 A05 e PR A g
UNRFZ BEATEEGR U(LLY) > 55LASOF B FRM —
Hig REME > BoEmA o ipcE - /S50
BRI — H AR RN E R 24/ Nk
FE B AR G MR DR (e - DABR LRSS
U(LOHERSOFEEHR IR 2 R S - 515
iR 2 AL RSOFE EE BT E R
3925.54 cms » #5RRSOFEETHIE R E R
401.85cms « Fy i 7 B JFE 4R G145 FLTE IR
KRG SRS BBtk e IR K
IEERZ AR EETHER - &R 2G5
Y% ASHLIE i B 50.00026 cms(4912 LPM) -
JE A% A AR I R & £50.0025 cms(49149
LPM) » ZRT &L 48 R 1% 2 it 8 FiE 4 Ry BB s il
Stz dbsR - EELUEBRPTEMERES] - BTT
(B - B BRI 1257
FEHNRERCFEE - DURS TP
LR AR Ry B KO R > 208 11(a)
& 11(b) » FET E PR T > Ry /K T
AR K 2 KR aallmn e H K
HRiEEEFE71(250 LPM) K 4455 77(200 LPM)ZR
o T HIE B AU Rits 205 2 BKEHE -

2 MBI E B2 — H KRR Bk

Table 2 Maximum daily rainfall at two rainfall stations for various return periods
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Figure 16 Process of sediment transport in the original channel configuration

3544



JE FH/K T RSB T A R B B AR s AL R M Kb i Eh 2 S22
o~ PREUN - H5EEE

\‘ﬂ:EEIgE N

VAN

FF3CZE ~ MRAHER

(a)i% % 8% i T=0 min
(Jb#55%:T4cms » #5 /5% 6cms)

(b)it % 8% A T=6 min

(463 :%:74cms » #5 # % Scms)

(d)iX % o5 1 T=18 min
[€%:F 3 # % 12cms)

()i %% i) T=12 min

(36 #5:%:129cms » # # 5% Scms) :129¢ms »

(e)iX % oF A} T=24 minGGE &4 )
(3% 144cms » # /¥ 5K 12cms)

(D% 8% 1 T=30 min

(b ik:11lems » 45 # % Tems)

(g)i % ¥ 1] T=36 min
(Jbasik:11loms » H5 K Scms)

(h) 3k S o 1] T=48 min
(Jb 3 35:85cms + #5 A £ Scms)

17 si’E Gl < e RS 1 A

Figure 17 Process of sediment transport in the steel pipe dam configuration

[R5 %K E
A b AJLARE S - FE24min B a5
AR R - R T REILRIE 2 SRR R
RPN - TG ILER R eE
TR - Wb RIRE N IREE 21T R
fE 2 36min > 12 RILEE TR E TR E
SRREE KRR e DA Bl - D S
AW T IS EN 21T R AE48min B (-
fe{36min F48min EIH5EZ NS T IPHER
PR CIGE - BEAE BRI~ B AR RV
T TRz B (BRI R ]

3545

NERIHE: WO T -
3. WY

Eal Ty FalipEiEt » LR RRRERY
L2 A E LA E 18(a)~(h) AR - s
W) HA0min~18min + W5 FI% BT
TS G E) - AT T WD A e R
L REBNRIFIY - & sl ] 24min g
R > RS RRARUR R - KSR %
IATEZ Wb AJLARZ S - fEILARIRE/KIARHY
{EF N2 NIFIEY - wi% & ol 2
48min B > RIOEAZ TR0M & MBI



K+ R EEERS5(2) ¢ 3533- 3552 (2026)
Journal of Soil and Water Conservation, 55(2) : 3533- 3552 (2026)

(a)3R % &5 1) T=0 min (b)3& 5k 65 1] T=6 min (c)3X 5k 8% 1) T=12 min (d)ix s 8% 1 T=18 min
(Jb 5% Tdems » 45 A & Gems) (b4 5% 74ems » 1% & 5K Sems) (Jb 4 5%:129cms » 4% A 5% Scms) (JL#E:129cms + 1 A & 12cms)

14 %58

1 &

”:
‘7

(e)3X % B J3] T=24 min ()35 85 18] T=30 min (2)3% % 5% 1) T=36 min (h)32% 55 1] T=48 min
(Jbasif:144cms o 45 5 & 12cms) (Jbiki&: 1l 1lcms » 4% # & Tems) (Bt &1 lems » B 4 % Scms) (db % 5%:85cms » 45 & £ Scms)

18 {Har st n 2 e b AL A AL ]
Figure 18 Process of sediment transport in the traditional dam configuration
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Figure 19 Comparison of performance index at the confluence under different scenarios
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