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Flow Through Rubble Mound Dike

% R 7 U] = Hax*
Kim, Chae Soo Nahm, Sun Woo
Summary

This study was aimed at determining a regime of flow through rubble mound dike consisted of
all sized quarrystons, and deriving a relationship between hydraulic gradient (I) and mean flow
velocity (V) through the dike,

The analysis was carried out with the data observed after final gap closing of the Haenam Sea
dike from May, 6 to May, 14, 1987.

The results are summarized as follows;

1. The regime of flow would be defined as the turbulent flow.

2. As to the relationships, two kinds of formula that are exponential and binomial were obtained.
Exponential formula: [=2099V " **

Binomial formula: I=0.6113V+5.5235V*

3. Correlation coefficient of the former was 0.824 and that of the latter was 0.821, and the deviations
between observed data and estimated were 0.0070 and 0.0064 respectively.

4. Comparing the correlation coefficient, both the equations have the same correlation coefficients,
but in case of the deviation the binomial equation was better than the exponential equation,
Therefore, the binomial equation is proposed for analyzing the flow through rubble mound dike.
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Fig. 1. Cross section of rubble mound dike.

3. B

B WERE | RAtER RTE KR
HE WRE FIAsAch

4. BEA RHE A KA

BHMAEIY BEWE 5 A108 19. 3um, 11H 18.2
mm, 13H 7.9mm7} QAlem] o] BEME ols) #4k
3 A WthE el AKBIE WMAR KL E
ol BAZ A s Asidch A
Al At 91 4] 24 (10~3043) 5o MR ASER H of
23k WM AR 2.2 qlst Kz EF B2 2 2ol
AR FEEl el A8 Ax g FHo 74



B AT EEE F302% F45% 19884 121

s ok
o L ER

BORE Bfsks 250 HEe e 13 2
o}, zEloA] A 1 H 2 @) Eikr B2
S MR A A 7 e o) AlE4e] o
g wroma AN o R KE e
i o2 F-el 2] Zlololw] & (11) 2 ko] IuHEF
Bom Raodoh

T 2 Lixdi

A= G () e rrererernranrrennaenns

.1;0 L 9.0 (m) (11)

o 7] A

={PIEGE] ) PR
di'=Li TEHe FEEipm F KR TR
sekfz e 2 (12) o 2ok

hl, i =(—1+ht, i = 9 _*‘ht, i
hz,i = d+hr,i =9 +hr,i

of 7] 4]

hy,, =fEREERE S B SRR (m)

by, =fEERAI ] P PR (m)

he,; ={ErZ 2 sEi6e (m)

h,,, =fEERH ] BIPKLE (m)

Fig. 1 ollM {EERsH S s 5WEE a3t 2
2 FohA] HBE Eoh

(1) hy,e >hy,, SESHACIA] S o2 B S
(2) by, <h,; BEPIffoll 4] BEAMl o2 PEA K o}

(1) 2 ZZoNA h,,, o FREELS b, o 8kl
0}04 o MY 287 h,, 7l SR EhE o}

= I WP B Aol B sl BRI

HolA won xd(2) o 35 AT EEi ol

B st E‘?F’aﬁ# WA BASAKAZ (L. W, L)oll 3

Bz W] —FEhA Wtk

°ol& @ﬂ/&/ﬁki (tidai prism) ©] ¥&FHER 2 H 3t
BN BER Y A2 iRy o 27 oiE
o adojvpm o] FR-& ¥hos Nl HKEE
of &3t Aoz AzZE 4 o)

SS9 2e 5L SEEHEKIE V), F
B EER (1), FHEEKTE () o™ vt 2
& Az sk

sk W Efehs EAMES K-

-112-

MR AR & 7hA 5L fEER S FIA Ble] of = iy
e WA o s BES Kok

Q:=Rh; —Rhy wrereeerrererrmmmean... (13)

A71A Qi=t A7 Fake} WARE
Rh, =PIKfz heel wo] HE
Rh, =PR7K{Z h, @ w9 HERK

BT BT BAALIEE KRS K (14) o 2ol

E
o
i

Fae,
Q: 1
qt:tXGO X—Ij ................................... (14)
o] 7] A

=BAATREEIH BATIEE W (m/sec/m)

t =3FKEFRE (min)

L =%AR e TR (m)
R LIEfEol HallA sh#EEs Ko Pkt
E7h S (A% ~-0.30m, 85 -2.50m) HEALA}
Asle= (1 1) #ael F@mKEmA = A&
QEke ol Homy ARERS HEEE K
B ERoz 39t

AERE S B AR BHS Hishe Pia%
KUMHE-2 X (15) o 2t

V= 4ay
hl -1, +hl +hz i—1 +h2

714 hy, heys = BE FEzl 2] Kol hy oy,
he, iy £ RIBRE S} Kol X (12) 3 K gtet

o] wf ISR KEHZE (Ah) = K (16) 2t
7rony BN FHE S B 2

Ah=| hy; —hg; | cemerremrermee (16)
PGz} 38 sk s o) AKFRERE (2 ) -2 XA
2} o} gl

2 =b+z2-h+h.,+hr ) =11+hy; +he 5 -+(17)
o3 7] 4] b TENE (7.0m) o5 z & PISHAl RHER
FH1 1) o9 his FidpKE 22 Y6 BRE
EH7bA 2] F ol et (h==2.0m).

EERR o BdERM 1)+ R (18) % Zav

_Ah _ lbhyy—=he o |
Li= 2 7 114+hy; +he 18)

SEHBAMER (1) & K (19) 9 2ol Kabet



RARE BBsle 55

AZVA 1, 2 BB o BhkfERt o) 1, = 3
%1 2] Ejﬂkﬂﬁﬁhlﬂk

TEMAREE 2| DR

BN 2 BREES R KE 3L Dup
it —Forchheimer AR ol kel 4] 4 spd c}-&3}
Rep

Qi =2Lg l hl,iz -

o374
K | FHXKFBE (m/sec)
£ =Pk GR(17) ol o k)
=HE({IgE FRNE (m® /sec/m)
A (20) chA] B

QL:K' (hl,i—ghz,i) . h i_hz, i)

=K(h1,i';‘hz i) -1

A (21) & Darcy 9 R iBZ %t 4] 7] 5402
S}

2 q;/ (hl’i +h,, ) =V=KJ creeerereeerreeern.. (22)

A @2) oA q, hy, by = 4& BlAE & 5/
SHRIL BEH] R -2 305 WS fEdto 2 slgl
ou) SHEH Ve 199 AA L ElRshd Fig. 2
of i,

7 BB o) FAHOE S BKERIZ 1o
BHE R FAGEEE Table 3 I} zho

Table - 3. Permeability predicted by Dupit-Forch
heimer equation.
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Fig. 2. Mean velocity versus hydraulic gradient.
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Table - 4. The relationship between hydraulic gra-
dient and through velocity.
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Table — 5. Comparison of exponential equations for the material.

Author material dia I=cv? Velocity
-meter C M
Wilkins Crushed rock 1. 9em 1.82 1.86 Vv=Void Velocity (ft / sec)
” 5cm 0.27 1.86
” 15¢m 0.27 1. 86
” 20em 0. 21 1.86
” 60em 0. 07 1. 86
” 90cm 0. 036 1. 86
Volker Crushed aggregate 1. 9em 8. 893 1.745 mean V (ft/sec)
writer e ;;‘;’r‘]‘; 1.0m 2. 0999 1.2888 | mean V (m/sec)

Table - 6. Coeffecients of hydraulic gradient-velocity equations for the material.

Author material dia [=avtbv’ remarks
-meter a b

Ahmed?®' Sand 0. 258cm, 0. 694 0. 165 mean velouty (em/sec)
Subba Sand 0. 404cm 0.105 0.078 v

Subba Gravel 0. 550cm 0. 105 0.078 ”

Sunada glass sphere 0. 300cm 0. 145 0. 0648 ”

Volker™ Crushed rock 1. 9em 0.319 11,821 mean velocity { ft /sec)
writer quarry stone 1.0m 0.6113 5. 5235 mean velocity (m/sec)

rubble mound
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Table —7. Comparison of formulae for the characterization of Turbulent and transition zone.

Author Validity I=av+bv’
original form Reynolds number a b
Forchheimer” 0.12<V (em/s)<1.2| 4. 5<Rep<45 0.033 0.079 V (em/s)
Zamarin” 0. 1<D(em) 0.3 50<Rep< 1. 000 0. 09 0.072 V {em/s)
writer d=1.0m 796<Rep 0.6113 55235 |V (mn/sec)
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