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Abstract : Scour in the downstream of hydraulic structures such as apron induces to collapse due to abruptly increasing rainfall and
discharge in streams and reaches. This is because the forcible jet from overflowing is not sufficiently dissipated by existing energy
dissipators, and it continues to sweep the bed materials during flood events. In this study, a second stilling basin was proposed as a
countermeasure and the energy dissipation efficiency of this structure was analyzed using 3D-dimensional numerical analysis. First,
results from previous research and hydraulic tests were used to verify the accuracy of the numerical model. It showed that the second
stilling basin played a definite role in reducing the bottom velocity, comparing with diminishing the energy dissipation when numerical
tests were conducted under scaled field conditions in Korea. This means that the second stilling basin can be a countermeasure against
scour in downstream. If more efficiency analysis of the second stilling basin would be performed in terms of energy dissipator for various
types of hydraulic jump, it would be an alternative solution to scouring issues.
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Fig. 1. Conceptual diagram of second stilling basin,
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Fig. 2. FLOW-3D mesh,

3.5 40

Velocity (m/s)
1
B
Error (%)

251 u n

M - L - [ L R
20 1 2 0
1/dx

Fig. 3. FLOW-3D mesh sensitive analysis,

arsto] ARA7)(dr)o] o] mE 452 HESH
Ak

oA7\A QAL YRS AR 71F(1/dr —4)0.
ARKE grolck. gle] Aute Zusti, Asde] &
242 Teste] 1dr =22 ule] X A71E 0|8
ATt BREEL w4 5o BT 55 wolo] g
3 #hE]= RNG(Renormalized Group)S ARE-3]
- FARAE A EE 27 RS skl
fol, W27 ebgst Hgion], 2AA ahael -
AZbo] ek BAjsted, 10252k 491 B
glEFo] 1.0% olstE A Fi(steady flow)=
o] N7 SANAE el

4 xg o
Jlmg_-ﬁﬂr

>
10 ox
E

o

o o

}_

=

33
K

-

222 22| AMHE S5t £X|2HO| ol X| ZM E1t HE

2 A9 7|2 eelRd R g4A]F USBRIV
(A7, 2011) PFAle] A& Adstgl. o] P4
2 Chute Block®} End-Sillo] A<=A] Ujol|A 2Heddy)E
HEIAIA o[RS AN = EZRER, Foude 7} 2.5
~ 45A10]of| 2 ALE]7] wiito], S F4% AGR]of
wo] AeE]1 gl= Fejolth. HTATELE H4RFS
ARSI o, 5t =918 S5k AlUA] TAlES
S5k o qA] A& 4= (total head)2] T+

136

Ml - O|R|E - BHM - 0l52

HlER Uehd 4= itk Hpfs S5 9, gEaFE
TR, B A= AR 5502 IPpFs A

g 4 Gtk A (W ASE AXAE Holzc

2

ZH4=5(Total Head) = %4—[1 4

A, Vi HEFEmelH, = F
(), A= 9lmoleh AE-S Akl
o[ f5fe], (RS- A A HAST) /| AR
22 AAE 4 gtk AR AL G
4 2 598 25ste] Adsiglon], SR 4
SRE AGATL B AHelMe] FAEES4
(depth averaged velocity)} =¢]& ©]-83}o] Akl
th A4 wans S4Agon AT ol 4
SR9 ATE MAUA ) YRAE B L IR
= o]gste] AoUAZ M7= AolH, olF
Ast7] 97t A AL FA7F Bk Aol
I A7) wiZelt. Fig. 2= e dd ot &
S =9 Hlo1 shRFelATE ST, 2(4)
£ ol8st ouA gAES ANSHIT Atan
oF 20.9%2] ARV} Sle AR FRIE AT

e R Edo] of2jet ouA] AAlE HesH
Adst=A] 2] flete], dda U3t 2de=
FA S s Fig 5 A4 2aE 4
o Avet vlagt Ao,

A4 A AR S5L OF 11.2%, 491 oF
69%¢] oA st on], U] AL 7.7%9)
QAL WStk Selad At FuekA 9] o)
o, FLOW3D7} 54:9] f14 9 42 H3kst] A)
W 5 QM olR) WA A Tl A
W gk o), FLOW-3D7} ol whakiiol] 9175

=
AT

RO

T ol

Upstream

& Chute Block

Fig. 4. Experimental scen.e

J. Korean Soc. Saf., Vol. 33, No. 5, 2018



23p RIS $2I5H U

20 30
|

| | Experiment (Water level) |
[ ] Experiment (Flow vel.) - 25
FLOW-3D (Water level)
— — — FLOW-3D (Flow vel.)

&
T

Water Velocity (m/s)
5
Water Level (EL. m)

&

TN T R T S S HV I S SR
200 300
Distance (m)

— 1(‘)0 ‘
Fig. 5. FLOW-3D and experimental results,

SR U] PASES DPE o4 AAT
ok 3zfstol, A HAel 234 4] 4308

Pk

o ¥0 oX

ot
ol

A<
ES
3. 2i|' i—.-!—rII -|—i|c_>|-|)_|u

71&0] AR E QAo F7tste] shTol
= 22 A AL {5 #ste] e EE
3519k E3h 7)E 12} ASA|uE A2 E e Ao
o] u]E ]3| Table 19f A|AEF vpe} 7o thopal =
oA A A 38t s 21 = 6071
ZAAER A AAZ QA WESF (g2 E 7]
EOR ANBIPOER, DR £FEY, B4 5o
2|54 o] AA| TA] A= A AR Aos 7
creth Aatof thgh 4 A H-2 221 AeAE AT A
Moz AAslqie, 24 J5Ae 5ee vetsl]
el 22k A=A 2 2ol 7P Agsietar
ohgl7] WjEolch 22} A4z]0] 84 2L 99 1
2} AR Al -Hcase R)E 571513t Table 2).

A=
e

Table 2. The simulation case and results for second stilling basin
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Table 3. Formulae for riprap size at the downstream of hydraulic structures

Author Contents Remarks
Fortier and Scobey'” Tabulated Sed.”
Mavis and Laushey™ D= (%)- uy,: 70% of averaged vel. Sed.
v V.: depth average critical vel.
Yang'¥ w" =2.05 (Re*=70) Re*: particle Reynolds number Sed.
w: particle fall velocity
0.5 2.5
Maynord et al.”” D_ 0.30[( - ) L} Rip.”
o h %= Vgh P
USACE'® %: 0.315F7%° Fr: Froude number Rip.
. U U,: vel. at 0.1h .
May and E m —C b b Rin.
Y and EScaramen D 02g(571) C=12.377T—0.87(0.1 < 77<0.3) P

Sed."
Rip.”

: Non-cohesive and single Sediment
: Riprap
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