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Discharge Coefficient of flow through Gate piers
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Abstract

This study was aimed to determine a discharge coefficient of flow through gate piers.

The coefficient was Calibrated with water stage data observed during 1984 to 1987 at the
Young San Estuary Dam.

The coefficient is the function of the dimensionless parameters combined with the difference
between up and down stream water level to down stream water depth ratio and water surface
draw down ratio.

From the verification with existing methods and actual drainages, drainages predicted by the
relationship have the most consistency with the actual drainages, also Matthai’'s method can be

used within the proposed condition originally.
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Table | discfharge Coefficient Equations analyzed by multiple regression analysis

Vs daa | cquaion Sopcien,
X1=/§\§3- 129 C1=0.320+0.507X:+0.581X: 0.983
Xe= ‘;{? 129 C2=0.562+3.65X:—1.55/%; 0.960
Xa=% 129 Cs=8.779—17,037Xa+8.652X22 0.920
x;%y— 129 Ce=0.38+2.087X4+6704X 42 0.964
Xz, X 129 Cs=/Cs, Cu 0.964




96 BMEBKXREE

Table 19l 4] B8 X:, Xs+= Froude number X
oAl 4 Ml Halo|= Zzt §-3kA| Fo} AbakalA
7k ot ofZdteh. aelv Ci~Cobxl o 7 A%
o] £l A A TE FHY o BT BT
e Jehle ez Hrl T3 de(d
e oo 2, 2; A9) b 7 S
s ‘/PE]—"}]_’ sleh, B #EE KiEe K
Xe, Xoob KEETES ol X.oke] 270 3o

al

2 GEESET o] B FEkAl ot A A AbakalA
5 BT Ax X9t XeE 2gAIF w7} k35
dom K(12)e} o),

Cs=/CrCs=1[(0.562+3. 65 %—
AH
1.55 =) X (0.38+2.087( -B—)+6704(

(Correlation coefficient r=0.964)

A (12)% 34 = Table-19 C:F 491 2K
AH)SF KESS] A D Co KARETES %
Aol zeslez PkPiel Kiz#bEsS zhat
gk FAo] o] FofAleh. zeEivt Cp G0 A$r
KEHS A 2ok A=A Co Avv KEE
TaA 2l A5 22 S AYE & 5
slch. =3 G2 Froude8 Aol 2R 2 F o]
B3k FAs A ek (Veoll fredA b 23
HAE)

3. ftt AR & L HS
HEKPTS BT HEKES o F2 o]l 5+
AH A Table22}t el

o1 7] 4
C=/CxCs
Co: KAZZE/TFHOKEA 23 A A+
(Table 1)
Ci o KMERETE 23t BA A9(Table 1)
Table?] X Vi-E BEkFIo 2 e 472 1B
Ew 2Bl $Rske X A ZfSel e A

S Vel e FAY AER Hore R,

Nagler, d'Aubuisson®] & ER= T2 FHER
ﬁo]ﬁ_ ok _»;-_ olr/}
Chow® = AHF(Subcritical)dl = Nagler ¢} &

o] o] A 61‘0}-\;]—_]_ o]—oﬂ ov g 3k rh Nagler°| =X

Y

< W2 w3 Hefsbx RAYS WIS ¢
+ Matthai®] wh 3} &3] B4 _to 3714 7
S5 Kk AR, BT ? 13} J 9] A}
5 ohekshAl veb L ole 2kEoll A 85l

At=15~2480 2 wj4ekS FA 52 Table3ol

A 2psh o) makgich,

Table3oll 4 Nagler, Matthai®| d
3t zro] AA| 9} z2pol7t A= AL s) H

Foll 49} ZH-& £ 2He] Reynolds number& 2 &

How &3
A Al o

oN

Table 2 Discharge Coefficients for Submerged flow through gate piers.

Author Formula C Method

FEY Q=CB:H:/2gAH 1.0~1.13 Hydraulic Model
Nagler QSCBz(Ha—O.SZ—gw 0.86~1.11 Hydraulic Model
d’Aubuisson © Q=CBzHaf2—gAH—+V12- 0.96~1.31 Hydraulic Model
Matthai® Q=CBHs/2gAH+Vi—h Varied Hydraulic Model
o7 Q=CB:H:/ 2gAH Varied In situ




Table 3 Comparison of actual discharge drained and Predicted
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