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Effect of Corrected Hydrostatic Pressure in Shallow-Water Flow over Large Slope

= AL
35 2

Hwang, Seung-Yong

Abstract

This study suggests a new hydrostatic pressure distribution corrected for nonuniform flow over a channel
of large slope. For analyzing shallow—water flows over large slope accurately, it is developed a finite—volume
model incorporating the pressure distribution to the shallow water equations. Traveling speed of the
hydraulic jump downstream a parabolic bump in the drain case is quite reduced by the weakened bottom
gradient source term in the model with the pressure correction. In simulating the dam-break flow over
a triangular sill, it is identified that the model with pressure correction could capture the water surface
by the digital imaging measurements more than the model without that. Due to the pressure correction
decreasing the reflected flows on and increasing overflows over the sill, there are good agreements in the
experiment and the simulation with that. Therefore, this model is expected to be applied to such practical
problems as flows in the spillway of dam or run-up on the beach.
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WAL o] Fairel disl A8E ¢ AxF: T, M2 A5 BEs ARSI o] 2S e 2ol 283t
] o]

[€)
o] = geAd Rae e 22aY §7]9) wsel )
Se] Aol selsl mael uket ZAL Aol Gatel FolSo] §71e] shRelN mae] 218 HErt 2l AEgn)
A2 B Ak o) B3] 8] dia melold e FAde] F7kE RYoR tY AR oF Fu e 4
SAjo] A ek Aol vlal o T 5 Q&S Slstedr gk AR SR, Ee) vhlEE BEL o5
AFE Fol o Aurt A Aol & PFEh Wby el oLt sloke] AeF F AgHel TAlo] v ol
wge] 2 g4e] 7yerh

SAIBO| : HAWAA 242f 2 thFAlL Riemann ¥, FVM

* ST dTd FAE - FEATER AT FAT (e-mail: syhwang@kict.re.kr, Tel: 82-31-910-0653)
Senior Researcher, River and Coast. Res. Div.,, Water Res. & Env. Res. Dept., KICT, Gyeonggi-do 411-712, Korea

BATE HE125% 201448 12H 177



o] A, 183 ne FHEA 2 WY vie 323, b9}
A e e 2o
n=b+h (2)

G ape] A2, aol Ui SFe AV, — (1/papon
£ Leibnitz 82-& ol &30] = Yol vhal] M 2ahul ok

&7t 2,
M1 ap __ . 0n
/b ( p ox )dz gh ox ©

Eq. Q)< 13 A 2] BREHAA 5% UA
2o A-gsli ob&7 i Weiyan, 1992).

D )t 22+ L z)} _

3t(hu)+ ax(hu +2gh Sf ghaz
)

=—5;—ghtand

A7)0l A t= AIRE ue A AR - 05 TR vt
toll thell @ Fo=5E WhAA kel A= Al s,
= v AAle] ofgk AAgsto s

§3tol s, =nigh utolth, 121H] Bq. (eI tand =
sing & AFste] YR o] B = uf9- 2R3 g of] tafA|wt
Eq. ()7} 4 HevkLiggett, 1994). 722] A1 6 9] 9

ol thsl Liggett (1994)= &3} ©]#(long wave theory) 0.2
FH tanf < 1/20 2 F3L, Chow(1959) & 4= 59 7
271 1% 191 tanf < 1/107F& F8ictar Hodch &=
2o AAPL 1/10Kt}t & 7%, W (gradually-varied
flow)oll A F73 A Hsteep slope) =22} T-5317] ¢a) o
e, 1 F3ol

Manning 157, n & ©]

ZAAF =2 (channel of large slope) & &
&= ofoF i (Chow, 1959).
g 2ol A mhet AAke] Algke] A7) o] fi= &5
o] 7|&¥= HAHE 7ol v Fa 11 ZARzte
]9 2k 7psel 7] wi-o] U Liggett, 1994). =, Eq.
(DollA] Sh=le] = gk updol] isia|vt A H=]w
A R A E%oﬂ* = 25 94 ATt old, =
vpes wE s 2t Hushs 7E|E Folok gk oFY
L QEHChOW 1959). o]t 4?45 SR H}E}% u}

i}

and Hutter, 1994 Keller, 2003)
BE?E}, M HRR V)EEHE A5l A} F=
A3 )= I 1er SE=uA2e] REFOF 7|4

7] 0134"4 Eq. (4)7}F 2He, 428 e x84 219
A %] 7] oi‘?j‘:‘r(Bouchut et al.,, 2003). wE}A]

ol

P

1178

TR A oA vt AL o g AAdEke] 71l e A
Fetoll disll thaAbell <3t deks 1 4]
& ngkshs Zlo] A4 Aoleh AL FE Ak
5 (uniform flow)oll sl A4=ete] Bx= vhga 2ot

(Chow, 1999).

>~

p = pg(n—2z)cos?d 5)

7oA cos®d = el thet 44 Alg(carrection factor)
o]t Chow, 1959). w&tA Eq. (3)2 o3 o] 4

230=3
& :
— dz=—gh—+gh—"-sin*@ ©)
y T
Eq. (6)ellA4 $-31e] w2} 35 Chow (1959) ket
e Fggor Hejof & otk

Foll A g8 5
SHRE s % AFNE A A%

-

ollA 8, p,i= vhetell 2]l =41, dell thal o3t
THChow, 1959).

= pgdcosa (7

47114 ot 69} o] Hels)i= njete] Aajztolt). 1

HomNE A4 e £, hobdol WA e 2
2 9 % 9k

h =dcosa(l+tanatan) ®

A7)0 B= g9} o] Holw= F¢)e] AAzto|t) Ry,
(8% °]83l Eq. (1S d A h 2 Fdshd vh33} 2ok

p, = pgh(1+tanatanf) " )

wehA] G R Rl ta) Y st
T oheat gk

M

p=pg(n—=z)(1+tanatan3) ! 10)



dsinatan ff —)

dcosa

Fig. 1. Nonuniform Flow in a Channel of Large Slope
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