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Study On Mobile-Bed Confluence Flows Using
Explicit Finite Analytic Model

Student: : Feng-Chih Kuo Advisor : Keh-Chia Yeh
Institute of Civil Engineering

National Chiao Tung University

Abstract

Under normal conditions, river systems often include junction
and division flows. In order to rebuild and map out engineering
plans for the river systems, one would have to probe into the
research of the discharges,,the depths and the changes of river
channels after confluence. This study. extends Hsu & Yeh’s (1996)
1-D finite analytic mobile-bed model- (EFA), and expands it to
incorporate the function of simulating the confluence flows. Equal
stage at the region of ‘confluenceis' adopted into the internal
boundary condition; with “the discharge or stage hydrograph
specified at the upstream or downstream boundary according to the
given flow characteristics.

Due to the lack of experimental cases for mobile-bed confluence
flows, Suryanarayana’s (1969) experimental data of uniform and
non-uniform bed material are adopted. This model simulates the
scour and deposition of the tributary, under the assumption that the
simulated channel and the tributary are the same. In regard to the
natural river system, the section data of Tahan Creek and Sanxia
River are collected in which they are considered as the mainstream
and the tributary, respectively. To test the suitability of this model in
the natural river system, the simulation of the typhoon flood incident
is carried out and the results are compared with the measuring value
of the Hsinhai Bridge water level station. By way of this model
simulates, the simulation results are satisfactory.
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Ao RBIRE RE 2RI A AP AR AL e pRREd TR 2
LR S T LR TS L EIE S R
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6. UUWSR 5%

UUWSR (uncoupled , unsteady water and sediment routing ) #i 3"

Jul

% Colorado State University 2. Tucci et al. ** 1979 & #13 E = = » &
”ﬁﬁ:ﬁ%*‘?"‘v\ﬁi‘ EiLEY BAFRRZ P kAL 0 W WAk F ~ 75

BR~ AR kR R 200k o
13 W # i

WFE KA 2 J2A RIFEARE 2 LR A& B 4 (Cunge,
1980)2- LA » F 7 — MBS 2 AT F 0 AN 2 FR AN AR T

GRS G A - BS(2003)F AR 2 e ok LR

R 2 PR S (2002) 0 4R ©OHLEE S F T2 % (explicit finite
analytic method, EFA, £ % > 1996 ~ 1997)2. & s BB fi-3" » T % &
L(2003)- T AP RF AL A RZAT 0 HF AT A AN
Bk BB RS o BN G R R kRS AN 2 R E SR
7 ’%Fﬁﬁifﬁﬂ‘lﬁé? LRENZALBE BB PTTE T ES 250
e B FE =23 4250 % ’{Wﬁn”’%%ﬂﬁ%’rﬂj 123 AR50 o AT T A
AR ERY RFAREE 0 2 i X (2003) & * »Y B AR

PR REE R 200k 0 A E R (2002) 2 TR B A AT Y 0 S T
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5 > 41* Newton-Raphson fp % 55 = $of2 o %o R 2 fuiFEd 2

B AR R Y 2 B e
2.2 R A

KIZH B %4395 de Saint Venant #1748 $2. - B8 ¥ 248042

#2583+ 8 2 > @ de Saint Venant 2 AL & K 40T
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a(CKA)+a(CkQ):i(AKﬁnsk k=1,2,...,n (2-3)
ot OX OX OX
_ L O(BBE,) 0Q, e _a ke )
(I=p) === — 2 +8, =8, =0 k=1,2,...,n (2-4)
a(BZ,) <~ 8Q, o _ _
(-p—— +;< S +8), =0 (2-5)
=z C=X- &R Ek x%’f/}f‘i\‘ ER S u =KkEE S KSR
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’&.j‘ﬁ:i\“;xww%ﬁ'/j’mﬁj fi}\‘@m ko d * ﬁ \j&-/alﬁﬁ;ﬁf’}ﬁ
BASE RN LR R AP EZ e R RS A5 A
T2 o BRFER G o AR E A RIFER B RA R E #a
B A BEER A w LA F RE R 2 0 A R A Uk
LRGN ST IS Y-S/ AR A ok SR LR S8 3
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-,1,3-' H/'M?ﬁ&ll’/#w’ Pﬁg
2.4.1 @ §1€ £ (bed load flux, Q)

Van Rijn (1984a) %10 ¢ @i js 5 &S k3t B 22353 2

SR B E BRPATESEFL AT N R FRIT2ZT
R A R RS S SE A R VAl 3t AR RIS
e AL ;."j\y vy (Van Rijn,-1984b)- /e k438 £ T2 T o
thoo - A2bin g 2 e R o T A AR R e R 2

Booom 2 % A-RiE4 § 0 s Karim'et al. (1987)4% 41— 5.5 F1+ » fiz

Zlﬂi

"€ 4 7]+ (hiding factor » ¢ ) » P AL E A UB T o FE L2

HERFF v ERES D2 PR T 4T
T2
Qbk =(1- 7)é,kﬂkq;(D)k B=(1- j/)é,klgj (0~053)\/(S -1)gb, D, # B (2-6)
_!— ;\‘ =

0= B R o1t aTa g R e
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90
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1 Y > 10
Wy
7 =10.25+0.325In(> 0.4< 2
k W,
0 U <04
W,

PP wER R k2R R o
242 €% kKR (E)
+ I % 3 4 pF > 1945 Bennet 22 Nordin (1977)2. 42 % » E, ¥ 1
T AT
E,=-C(z;" —2])

(2-7)
Xd o, C Lk

@
o

B f W R kR ITHE Y 0% & pF (armored
condition)> 1€ * & B R 31T % > iz T > ¥ * Borah etal. (1982)
“r¥e 13T & 2 B & (armored-layer thickness) > & 12 i3

Em :_C(an+l

e (2-8)

k=m

f s Dpaa s g apbit e ¥obo T K AMHYFT 2

EM=E)+(Z2" -2Z) (2-9)

P2 PR A on & (nt])EFY -
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9
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Qdk = BWdek (2'10)

Wi

C,, =[3.25+0.55In(—)]C, (Lin,1984) ;

%

He s Cc=3pk k2 TER | « =vonKarman % #c

Y- 20 hm AR G EFER 3 B RGP TR AT

= o Bennett and Nordin (1977)585#t% - £l ka5 > PR F» 1 2

HET 4
qek :psWIkCak (2-11)
;\ ‘ZJ ’
w
—=32-45log® ®<1.2
n ( Hu & Hui, 1996 )
=3.1 O>1.2
[p—
(p, —p)ob
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15
C, =0. 015D—T

a ij ( Van Rijn, 1984b ) ;

W =t P2z @ R LE=RART RS asmr g R - F o

7 (2-10)% 2-1D)5% v 5k - RS k2 RFRT & 5 ¢

Sk = B(Wlkcak - Wdek ) (2_12)

m A

s

LHE KT i € F ok A L (2002) 2 31 3F X (2002)

ZLFE A 2 gt A Se AR o

4

244 1)?’# éi 7‘%’ (Sak)

% B R iad > K(active stratum)Bg 2. 2 @ A4 > FHT
% P

S, =-(1- D)= (4, (BZ, - BE,)] (2-13)
BHY o B 5 RPNE-RIEZFAES oo B2 KRN T

T AR (2-10)50 F 2 B RIS B e

2.5 BLHLITIF R 24 M 185

mrER R(WH)BRFE AR RN RFPTALE S w2 kA3

—_

Hoo fmo| ZEARMEFIIRAE A 0k R8P 2 R ;ﬁ i Stokes law :
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_p.—p9b”
) p 18y

=
|

(2-14)
AL ITIE R 2 o d R A G AT 234 > BEE A b
"2 ik B 0 199k Migiot (1989)2. /% » # 4 5

Wassg = F X Wo (2-15)
W, W, =R - a2 T R F=RRTS

B T2 Bl A5 F=250D7" » H ¥ DenH > Lk o

1395 Krone (1962)2. # 3 4p 1 H 2o ff 2 R 2 i/ E T 4 5

Q, =w_P,.C, (2-16)

PP C Rk k2 BRSSP AR IESR A AR S 5
F hP=[l-t/t,] B r XN, P AR R RETRAY S o, B

4 g2 TR TR 4 > Shrestha 2 Orlob (1996)12 #5385 F 44 & % r., %

1945 Cormault (1971) 2 F s FAL » 8 =5 Ff 2 pFAV 2 0 R £ 3

Qezm{i_q (2-17)

Tue
PR REAPRLRAT RS o e, B P RIRQ G
? ‘M :‘% /d”ﬁvlj l/,éf‘ﬁ'{ , é_% 0.0015 ,F{(;y%\ Shrestha A OrlOb (1996)?)?( ’
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TR TE AR R 2 )R 7, 3% 0.06 Nm? @ 0 RO IR 27 K F1 G
BRpTFE o H kAT RS # & 0.082Nm” -
2.6 Bty YRITE 2 4

AT 23 R S ERNERTE S FMA =(Chen C. J)
Fgerrh] > T SOENE BN G ILRTE A o RN 1Rt iE < B

ZAEH N4 B 5 ¥ 5] 4% E o2 % (Chen & Chen » 1984 » Chen

& Choi » 1990) » pt = jFengFrd 5

(D2 Rplen e f f o ilaged 5% B4R # * 4512 (structured)

e Ff% o

(2)d >t A B W] % §8 e B AT 1 (discretization) Tk £ * k& $RfE 47
(local analytic solution) % 1T i1 » F]pt ¥ BB B jF & 38 » 354 %5 1

B o
() deiE ez AR TIE > Bt & IF 4R BB

d 3R SN R E 2 f20E A RR] & P b 44 (elliptic or
parabolic)z. i fic A = #2358 FofF 4o % 3 g4 24 (hyperbolic) i A4 =
FR(F Bkin T s - BT A AL > Ft 2§ RN R P B
2 ¢ di(Dai > 1994) > e W44 p d % o 2. Navier-Stokes = ##3¢ o

R

\4

1‘?*}"‘]’/” @@] P BN e W= 2 [ EabES ZfR{ESY 3%1%.1%1
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FZF BKED 2
PRI E 2 fr ) RS S AR 2 o e A BB
I E (1996 ~ 1997) % % B (TR E RILIFE o ARITH B Y Bt

245 72 (EFA)E (7K I 424 5 #2282 8401t » L@ 2 4 & A% 1)

=1

Tz Ed R s S AR 0 B A A IIE 2 g A 5N 0%71/?1‘3:5“’%
FH 2ok 4 3F B (uncoupled) it B 3 N s AR - R E RN L

Rk miEE s E SRR RERRFAEE S F LRI

M

v

FIBF) 7 5 DB R G R PR B AT R o
3.1 KfF-k3E3 f2552 B3 iz

I Sl AR A (R R e VE e IF i E i Ry
o v L RE KSR R BES N g T A LR R Sl

2P A IR 2 IRy %E;\]"ﬁ FLfR4TE A 1 BT o AT
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82 s F 2 AR e

A=A {\P{QFE—Q?Y‘—QFFIJ (1_\1@)(Q'+1 Q"‘q"ﬂﬂ) (3-1)
At 2AX 2AX

o AR K Sl ‘3({1—1—1)-ﬂz AL T nEFERZERE
FRAWAG B ROTDER 82 &4 » 5 W BT a4 5

g AR E 2 RS2 BFR 4 F] 3 (time weighting
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factor) ,.E#fa G (0,1) 2 o qadtiminE s inpq, 5 f o

n+1 n+l1 N+l —Zn+l
{\ng/x“”[ﬁ}(l—\Pm)gA;[ﬁH (3-2)

NgAX NgAX
+gA'S! —qu; =0
;Yo QWA A M S ALY URE L ERE 0 BRI
w R LRAR* A L A 2 SNeadiann 5 I TR or((1<Fr<l)pE > R
F=i+1> 1=i-1 > ny=2 A&7 &£ F8 FmiT (7 %) 2 L0
Bon@Er>1) ] M=is | Si-logsln® A58 4L A s oum s p (L
) 2 RkERoaEFEr<-D) 0 TSFL 0 1=i0 ng=1> S & WFE LA > i
AP EEEE o THREAPTE THREI IR R AL TR
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o1
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Y
Iy
=
=1
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EEMRGD ntl PFE 2.3 5 2w 18 (backward ) #5840 5 Eg SN

4 1Rt ffRgEd 2 - o
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VRH AR A E B SR 2 B AR R 22k S LS
B AT R R FIRFPLZFETE AN R REFET 2 5B
% F J& 38 (advection-reaction term)¥? #4778 (diffusion term)= % i >
A ARRBFLFTETELBREF GHEEEY T ETES &£
P EMR R T TS 4250 > {1% Newton-Raphson /2 fp % 5 = 4
a5 R RpTREF 2 REE > FERFTTE T ES 2 2 i

AR NI E - o WL A i 1| Rl 1 JEa £ I A L
()i & HE T X o35t

(P)

BE, )" —(8BE,); 1Sy [(Qbk).”fl'—(Qbk)i"fl']
(1 9) n+1

R o [Qy)7 —(@Qu) L 1#0(6, +5,)7 #(1-0)S, +5,)i =0 (3-3)
Gi)EEREP R 2 £ A 3

(1_ p) n+l n 1 : n+l n+l
T IBZ)Y = (BZ,) 11+ =3 lQu)l - Q)7 ]

k=1

F(1-OUQ,)L — QLI+ Y [B5 +(1-0)8]]=0 (3.

>

B30 - E RS blm AL AR R R
Rz a8 An S 0 B s At E ey 2 B 3

FPE Y 2o =B eE A L F|iE B (arrival point) 0 t"FF %] 2_ 3 gL D i
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B 2k (departure point) c 3B 2L D 2 B XA F R R T d 47 45 0

E
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7o RS AR SRR B DY N EE
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BE AR R IAPLE L A FHE LEOTHRT R
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RERDT 2B E o BK D gL R D I 5 Ee
AxBAELNS BB g @ o o#zipre » 2 28 L 0

BBz P2 A& A BBR(INSTYR & 8 & & 8 7 hip 4

(te —t) I=1,2...LNS (3-5)

Hoe » TH L &% > I=SLNS+H1L A £ 328 A 1= & £
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BB ILE R EHITE RN Z S LY G T
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N\ tm _tk
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3.3 Ejl//ﬁt B %47 /% (Newton-Raphson ;)

o P BE A RIS ) AT AFL T A ZTK BRLE

N

B n ™ (TK22) T - 35 s v 7 (2TK +1)1F Al 5% & F57K
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