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Study on Shihmen Reservoir Sediment Flushing
Using 1D Explicit Finite Analytic Method
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Study on Shihmen Reservoir Sediment
Flushing Using 1D Explicit Finite Analytic
Method
Student: Sheen-Yeong Kang Advisor: Keh-Chia Yeh

Abstract

The reservoirs in Taiwan have many problems related to
sedimentation, so the sediment flushing during flood season to maintain
the reservoir capacity is an important topic of water resources. Among the
flushing strategies, venting density current is the most suitable one for
Shihmen Reservoir. This: study extends the previous research of Hsu
(2008), which considered one-dimensional -explicit finite analytic
numerical model with cohesive sediment in reservoir, and applied the
numerical model to the Shihmen-Reservaeir. According to previous studies,
the larger capacity of the low-level outlet is, the better reservoir sediment
flushing efficiency will be. The mass of flushing sediment of each outlet
could be obtained by integrating the sediment concentration along water
depth at the dam determined by the method of van Rijn (1984) and the
outflow of each outlet determined by water stage-outflow rating curve.
Therefore, the sediment flushing efficiency could be calculated by
dividing the mass of flushing sediment to the mass of the upstream inflow
sediment.

By simulating the process of sediment flushing during Sinlaku



typhoon in 2008 and Morakot typhoon in 2009, the flushing efficiencies
of simulation results were compared by the observation data. And by
simulating Aere typhoon in 2004, the flushing efficiencies of venting
density current with different low-level outlet outflow capacities before
and after the modification of the flushing facilities were also evaluated.
Keyword: explicit finite analytic numerical model, Shihmen

Reservoir, cohesive sediment, sediment flushing
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F’ﬂ'é]?ﬁ'ﬂff | S SANEAEN

P (5, BE, )1~ (8BE, )11+ 5 Q)1 —(@u)15]
X
20 fx) Q)0 ~(Qu),T+0(S, +8,)7 +(1-0)(S, +5,)! = (3-3)

30



PR TR S

(1—p)[(BZb)in+1_(BZb)i”]+ 1 i{g[(Qbk)in:f (Qbk)ml]

At 2-AX &=
+(1-O(Q,) — QLT+ D 81 +(1-0)S!]=0 (3-4)

b\ ¢ S=S,+S,

A
characteristics

trajectory

>

T t=(n+1)-At

At

LNSl
> t=n-At

Vi

>
>

time, ¢ AX

current computed node
distance, x

W 3- 1 Risiis2 &g

Bl 3-1 80— @54 6|7 2 A2 B imdu o )I;t””»i PEy] 2 2t &
BLA G T o Bty ot e U 2 B R AU PR 2 sEE A S Pl
gL (arrival point) » t"pF %] 2 =38 D % 3 & gL(departure point) - /8L D 2 &
FLERBRET D A bR KT e d NN H e R iR e D T
P RIS B o Pt hgh R R R AT RBER R P HE
1 N g o

b - BERT > FPATHBEERRFTHEE T F &



FRCRIIPLZE S AR RESTRT > RIFP AN R T R

2. ¥ fF #<(Courant number) » pb #-3E R IR T AR E T B E REET R
F] @ % JE A AR T R FE 2 A R U o B AR P AR R D
ITE A LA LNS B E B B P B ~ 2 R LR
gy B2 Btk A il s (LNS+L) B & 8L B & S B chfp i B ¥ & 5

RS

(ul+1 + l"II )

> t,,-t) =1,2...LNS (3-5)

X =X~

He » THIL Gahgs s ISLNS+L f 2 3L A 1=l KA 3@ eLD o
)% NEE)HE KL HEEE X)) LR A L SR PR AU
ﬁﬁﬁ&*?*%&ﬁéﬁ’?ﬂyﬁﬁﬁﬁﬁiﬁ%ﬁﬁ—ﬁﬁ@ﬁﬁ
L o

RFFTE T ERFE A

LNS

(Ck A)arr - (Ck A)dep Z[(Sk+l + S +S ) k+l k ] +
n+1 n+1 n+l (1_ 0) A no_ n n _
(A ) [(C )i —2(C )i +(CH 1A+ (AX)2 —5C) —2(C ) +(C)i At
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