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A Study on Hydraulic and Numerical Experiment

for Ocean Outfall Riser Design
By
Won-_J/ae Seol

Department of Ocean Development Engineering

Graduate School of Korea Maritime University

ABSTRACT

Coastal waters are Increasingly polluted by the polluted water which is
discharged from lands Due to such increased polluted water discharge, the degree
of coastal water pollution has been considerably increased /For solving this pollution
problem in coastal area, polluted water is firstly purified by a proper process and
then discharged into far coastal water through a ocean outfall pipeline. A outfall
pipeline system consists of main pipe, riser and diffiser. Because an ocean outfall
riser 1s week to ocean environmental loads, it must be designed in safe and
economic point of view. Therefore technical examination is needed in the preliminary

design stage.

/n this study, various hydraulic model experiments are accomplished r the
examination of ocean outfall riser safety and some numerical analyses are carried
out for its fatigue failure. A case study is carried out for the ocean outfall riser which

Is installed near Gadukdo in Busan.
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gl o] 2 o A Z] o] 158
U4 e 47 17
oA 4ol 33
gl o off A 800

T E3 AolA o] A =W HERIY Fig.
Tode AP gel i A ALE e, Fig. 3-72 HRa7] AAdY BYs

sppze] AAPE W G4 1 AdS e vk

w
<@
(@)}
flo
o
=il
)
Y
BN

- —DoB-- ®k
riser.,
. A
i 1pe 19
m a 1:“n PID 15 )
pipe ‘ ]
11
| = |
Fig. 3-4 off ZFetF 2 A|AE o A (Y : mm)

_22_



L
O
"
L —
]
1o |
-1 HL WA A R E
A ARACKE biral) 7
] SUFFDR 1| 7
= ki L
1 ARE W 1501
= UM DILERESECH WL [ 6% | RCRA
LE  FIFE TORGIN BIVUIPHENT ol
FIFE 4BS™ e Taciy
[ mam [crecird] Cenrrsdldroresad| Soois Ficferion
i I I
L= | | | | =1
AENITECH COQ.. LTO. gt | FHI-d0-d

—
Q
=R
o
<@
—_
fljo
>
>,
ofo
ol
ol
9
ol
of
>
e
=2
X
>
>,
oo
et
>
>,
1%
B
&l
e
1=
1o
ofN
ot

& Table. 3-29 Zt}

_23_



Upper bound of wave tanker

200
v Free surface
766 100
0
33, 53 33
> <=1
— —Eer__ 33 ¥
WV VAN
riser shaft . T
A
main pipe s 192
290
A Sl/
torque gauge - > i i 1 i 110
| 280 |

Lower bound of wave tanker

Fig. 3-6 &®F 27 ofMdX|He| chHEZ(2Y)

_24_



33 489 7

re
(fr
Sl
2
>
rlr
é’ul_',
o2
ot
o,
PN
oy
=
=
ot
gl_‘l

o

0,
o,
e
r 2|
Al
1o,
ox
=
et
(A
o
o
f
N
Ho
_O‘LA
2
i
o2
_?L
i)
ot

Table. 3-2 Alslol|M Al2E Dzt =& (1)

771 (sec) 3 31 (cm) Z 5 (cm/s) 4l (cm)
Case 2y | 93 | 23 | 98 | =23 | 93 | 23 | 949
301 2 7.75 15.2 228 21 81 80 1200
302 2 7.75 11.44 172 21 81 80 1200
303 1.33 5.15 17.89 268 21 81 80 1200
304 1.33 5.15 10.07 151 21 81 80 1200
305 1.25 4.84 13.64 205 21 81 80 1200

Table. 3-2014 ALE-8 A8 g sjade] vt o & FFS 771 Acto] F4S w30
M AdE FdeAt Table. 3-32 ofdl g A= S HYEhl=d], o AddM= 1/309 =

GEIE el 5 9

Table. 3-3 A EHo|A ALSE TED =F (2)

71 (sec) 3} 31 (cm) Z5 (cm/s) 4 (cm)
Case N 2g 43 2y 44 2g 44 29 44
501 2.0 10.9 135 405 0.0 0.0 40 1200
502 1.33 7.3 13.0 390 0.0 0.0 40 1200
503 1.25 6.8 12.0 360 0.0 0.0 40 1200
504 0.0 0.0 0.0 0.0 19 104 40 1200
505 2.0 10.9 10.5 315 19 104 40 1200
506 1.33 7.3 10.0 300 19 104 40 1200

Table. 3-3°4] case 501 ~5039A = =7t 2435l 74 $0|1L, case b04dE =79 #
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TZEL Fig. 3-43} Fig. 3-63 o] ¢ mo|Xoq Aoz Sg}9} 9li= glo]# 9} 2ol
2 BB A49 v /e oFA (diffuser)® FAET 1 FAA A AYLE Table. 4-1

Table. 4-1 Futo| = 2jo| X, a2/ CIFHMel A

97 (mm) H¥E7 (mm)
T dfo]x 1650 15.0
2} o] A 800 12.7
o 37 A 250 9.3

B oAl AE Shel gl 4t £HE F volzekel A% 05mE AFUFOL stk
(Fig. 4-1). AAZAE AR 7 ol bk 340, 323 F sho]xo|4 o] 43}

N
)

A7E FAE 3N BARFS OB FEHYA FABFe TE5 YrhFig. 4-2). @
o)A W& 4] SaE hrold e o2 Egs muwst waAse g

4.4. ¥ 2 93] 3 A
441 &AL

sz d Aol A S Aes] el R F e Gaw neth S W

G Wl el A Wgow AT AHEeH 2 50, HdATE 152 3§
(Table. 4-2).
Table. 4-2 T 23§ M  F AL
9] & 49 (Fatigue Life Time) 50
ot A A 4= (Safety Factor) 1.5

4.4.2 53835 A5 (SCF)

rir
o

]

R4

4

i}
rr

o8] ARET). &
SACS®9] JOINT CAN EEo|A Aiks}

a1 AT HFAEY A7, ¥WFA 18 A2 Fd
Ao 4= Kwangdl +2lo wpe Hegza g
t}(Table. 4-3).

o
A
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Table. 4-3 EHAEA T

STRESS CONCENTRATION FACTOR REPORT

COMMON CHORD BRACE

sopsorskoksck BRACE  sokoskoksokoskskox

sopsorskoksck CHORD  skeskokoskosk

JOINT JOINT JOINT IN OouT OF IN OouUT OF
AXIAL PLANE PLANE AXIAL PLANE PLANE
1 2 16 11.236 5242 10.076 19.668 7.713 17.354
1 3 16 11.236 5242 10.076 19.668 7.713 17.354
4 10 6 7.934 3947  7.162 11.751 4.608 10.369
4 5 6 7.934 3.947 7162 11.751 4.608 10.369
4 10 8 7.934 3.947  7.162 11.751 4.608 10.369
4 5 8 7.934 3.947 7162 11.751 4.608 10.369

[e]
SEER-EAF

TAF(SCHh< 2

%). OUT-PLAN-MOMENTY] 7 $-A & ulgke] wpake- 5 fﬂrO]EOﬂ T4
St 7] wiEo] 423y 137 4 (Fig. 4-1.#&=x)e] SETAST= 44 17,

4.4.3 3 2 33

2L WA o e e SFEHAE ALttt

shibe] S g el ek SEHAE I S E A SEl FHEHAS
g8 Atole Aolt) F

OR: 0 max 0 min

o] 7] A,

0, o S 9 (Stress Range)

o D S8 (Maximum Stress)

max
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0.4 2.43 7.34x10° 0 00 0
0.9 3.65 3.02x10° 0.040 o0 0
1.4 455 3.81x10° 0.257 o0 0
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