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ABSTRACT

Purpose: The purpose of this study is to develop a new sewage bay that has removed its previous
problems and verify the excellence of the maintainability of the new sewage bay. Method: The fluid
characteristics in the developed sewage bay was analysed with computer simulation tool(COMSOL
MultiphysicsTM ver. 3.2 ; COMSOL) and clarified the problems of the existing sewage bay. In
addition, the durability of the newly developed sewage bay was verified by the long-term usability
testing. Results: As a result of the simulation of a blocked drainage trap, an whirlpool and blockage did
not occurred at the flow rate of 0.6m/sec, and we verified that switch device of drain trap was in good
condition durably with 6 months long-term usability test. Conclusion: In this study, a newly advanced
sewage bay was developed that solved the problems of the existing sewage bay structure. With the
fluid simulation and the long-term usability tests, the excellence of the maintenance ability of the
newly developed sewage bay was proved..

Keywords: Sewage Bay, Maintenance Ability, Fluid Simulation, Long-term Usability Test
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Fig. 2. Structure of new Sewage Bay.

Table 1. Comparison of characteristics between a New Sewage Bay and Existing Sewage Bay

YA G FERS 05

] H| W= Table 132} Zch

T A= 71EAEA) 71EAIE(B) ZIEARC)
_=
g ~ ,
[~ b gl
-» P s 2 ir,r R
qamagn - HEAPVC -PVC -PVC -WsAPVC
ST e300 - @300 - 0300 - 300
wspitol el Zisrt el oAl s ESl Hime] HHIAS B o g oy mae
3 7Hs et R EAE wi “ﬂiﬁmﬂW$§%-%ﬂséﬁﬂmii%-%ﬁﬂ N

£33 95

PE= U £

A= U 2

- SRS HiER
Rof Qere] o5}
At o] %)
& ekt

_E_aﬂq.]lﬂﬂ. ksl 7§_<'>_
ERPIRE Fpsio] 41

UARER 72 o]
Aol 057t Azl
1 5le] o189

UABEY T2 R
Qe 047} ATl
7 9o} SFAF 3

RHEY o] 9YY
of 957} AT ek 9o}
Y P

53] 7] B 5 918
o arot o SRS 212] 3] 8 o} o] oja] Edlo] Broliz 25 o171 U 2471 &3 ¢ 4 9L vi4-Tto] Bl
RS e e s e

ggme  PVAURARL SW ol 50 g Aol USHY T2 o G} 40 4

HERE gy 11 0] I & o} o]z Edlo] ofe] vvieh §AHe} e

g 1048 WM 10 Ae oz 4 2 T e

HETY oAb o] sl AL §5)A] ojjg

g aEwges BB o 20-50%81 /7 A 9 3001

KOSDI 453



Journal of the Society of Disaster Information | Vol. 15, No. 3, September 2019

osutolo] atEl B4 A5
FHAHS AlZ2[oM
Qi) Ui 5-o] Z2A | vi=E ol A 9] §A1 S B/ 242 216l 29" COMSOLA] COMSOL Multiphysics™

£ o853tk A9 COMSOLARS] e} R eliw] of 71 2]91 COMSOL Multiphysics™(Ver 3.2)= 53+ Rel=] @ A8

ol S Bl BEe FE 4 Yle ZETIHOE FEMLABO| B ZEet AIAR] Soks fIalA 7]&9
FEM(Finite Element Mothod)E<l| A 2-& Al&<1 COMSOL Script-x" "2} CAD Import Modulem< 713t AlZo]c}, &
Aol Al 283 COMSOL Multiphysics ™= B2 @/d-S 7|8E0 2 3 A|28] mEls] 9 AlE o4 SJeh Hth TtsiALt
AT EQolz EoPd Ee]d/dat E2 Ao ool A& thg E8d/de] Aot e FAlo Al Hsk= 53] He

£33 /K7 ek

e

S

FAPHS AEeiopde] =4 7 8 Zat 2
ez o2 7P W A gstr 5 ol ‘/}EL w7, WE, 718795, 718 2477 5= atssto] A7t Al
0

i
k)
e
2
mlo
Jﬁ
ol
R
_V,L
-0
;‘é
mo,
%
N
o,
=
>
N
_>|i
ofl
fu)
:”é
>4
|m
%
L&?
Jo
ins
1
rr
Jo
Io
o J
b
rlo
ne,
rE 0
2o
o
O,
-

SholRE o]F 7]Eo R HiFrERHOfA S| A4 715 —H% ﬁJrO Totod wel @/e] Wl 75 ASskalt =1L f54s)
ZHul=E o] ukal@Ate] m) 2| JgRe Bl Qlol-94:2) HiBFE 0.3m/sec W 0.45m/secE THEoto] §4HBlo] w2
o=

0] BRIRANE A5 shr), AR elol A Aks Fig. 33} 2T,

A. 0.3m/sec B. 0.45m/sec C. 0.6m/sec

Fig. 3. The results of Fluid Simulations at flow rates.

55 0.6m/sec®] 737 ZAFFH Bl ER Uil £-8-50)(Eddy) @80l 2] ¢he A o= FRlE]
et I, ARt sh-e] Rto |7 Aste] o] = Qlsl] HliER S| o] WobA Ukt 7oA sk st
EE 5 7IEFAA7A7 ol et vhel g2 HASHA he Ao IR E T o]k 2 A

E

501 0.6m/sec Tt 2 7ot AR AlE o] B E g s o] -750] 0.3m/sec B 0.45m/secd 7-F-oll %= Bl

O

=
=0] a4 @S WAs}A] o 21 SRIsISCh AlElole] Aujolw st Aol st o sutolo] iR

A B o] BT A9 ZAGE e E3 B ARsle] 1A 58 ol £47 ol el Az FKs st

454

KOSDI



Yong-Cheol Kim and Chang-Woo Lee | A Study on the Characteristics of Z-Trap and Improvement of Maintenance Ability in the Sewage Bay

Q44r0]o] o XIEH B LY 2

oM

of| Xict 2 LY 250 Tay

©4u0]] o1 2jet 91 A\ A UES SR o] X1 sl viSE e 3717 Aol T oA
o} 91 U 7A50] aste] o2 Foll A ARGl T BAHS] A o] R8 B1g Was} gk, o) 71 94
olo] 2 a2 5l o] At ©4uro]o] A2 Shot A s A0 2 A4 BE7H] FHel GlolAl

Hgolehe 4 QI ohge] B Aol AN RE AFS BAH Gl 7o) Bt 7|2 2 et 5 s

oI KIEH LAY 25 K A

Qpitho] o] ofF i} U A5 Slo Adiehn Bolt Aol A BAIE AAlsto] 671 E(2017d 12€ 2747
B 2018'd 69 26 ) 7H 7 A8 mhE U= Ao ASel 2o —]94 /3> Fig. 4ASH o] QAR U
Ho| +SHEE @ | M AN ARG AE e E A7 =R o A9 o W= A5 AluE =
Q0] G, @0 e i, il ERY ‘37H7{7H1ﬂ]7‘1'7‘]) 777121 3712 2 :r"/ﬁ Stlom Q4= J40] 74 e4Ho] %
o] g7 dwt7 P%ﬂ 1 S A4S A1) 5] S H50teint. o e = A8 A, BHE, =4
= A7), §A & YL viEshe = TSI vl S E9ll o5 4 e 0] 2715 ARSI E]—

9] —/F@f'ﬂ}‘ﬂ—ﬁ— QRO E 24 A BTSSR S -rr1ﬂ—4 5_%:(_’6} 02 Qo & pof| 23 o] Ho] Hi-EFY

Yol 82157 93-& 7 -2 A eoto] 3027 etolof Lo ~E S -
F153]~ 20315 671197 7+ SlSint. ofe e A2 g e = 10%71’—{'&:_/\]7]@/‘1 A& salom 1090 oF A =
7¥skRAL 2FA4 0 & SF ol P wAok= 1A 0 & W] HS52 AAISIIH

- E ] ofF2Pko] 79 5lFof| 53] FA8714 0 2 | &2 of8ste] /RIS 9 « AUtk & Hhs
Stof ARA7ITFESRT & 75031(58)/1 Bx6 /15255 REE7lH| Aeda AASHAT viER Y] W4 A5l AR A2
L24-=Fig. 4BLF T Fig. 4B 5 50 A2 Ao 47 a1 7115 & Swo| So|HYE tfe] Bio|H 9=
O A2 A 4TS S RS 792 HiER ] Rgoltt.

nllo
g
_O|L
38

B

Fig. 4. Composition of Usability experiment unit and living sewages.

KOSDI

455



Journal of the Society of Disaster Information | Vol. 15, No. 3, September 2019

Of| Xict U L 245 Hat

=
Qo] ofF Aol vieh A5 At v

) Ul RS Gl A0S M ER O] AR Qo] AlX g of
b ol O AR o4 SRS 71 E0 R oF Tmm, HT04 §EYH oF mm A TR S AR

Q4= A 3l 24 WA E 4ol Lo A EAgttt ShE ek B ER S Eet of 2 ol F2 ofFe Ao

T (Fig. 5A). ob&], HiER Uil Rste ges 3 oled(EAAA7] 5)° AL kel 671 €1t vl

N

rel

Ejo] o}27do] H2HE) 242 T 4 GSITkFig. SB). 0|9k o] SN of o] 7} | AE Zuhe Fig. 5A, B} 2k
5, E S-SR O § el S TR Sla) 04o] QS EY GATE Aol RE RIS U st
S 5] D Aol Balk 71AE 0 4bo] o] Fodsle] E 7ol AR RARA R Sk
AFEHAE)E B} 7175191 0.1ppm B]2He] Fulr} vheRt o7 HER BAIR § 1A g 2 Shelstr
ol

&

2 2F5olgl om witouh Aok BAsHA] oottt S 1 S ES ke vl 97 il A H efFxbd o] v
Ef 7o 229 Qe 28 HHA Bole 722, 319 Qs 240l A= Wl 3ol 27kl T2 A €
s AFs2 o= Pt ol Rl R & 7509]9 HiE e By FHiEe s ot AP ol Rl A= 7479,
T A A S R} o] Fojxl =382 o B 99.6%2] Ul 52 A1 HE
S ob&2], T A Al & A7t E HE

>

g
2
r
)
i
2
N
N
o,
1
s
2
>

Fig. 5. The results of testing for stink.

H-E3 BN AL U QARF A
W43 SR REAR) o) A HREIR) ARGl chet W A7 b A5 B AEsIdot B

AA0] BEAZE Sl HiE DA AEARS AT AlES FRAIAER AN DAY 5 A Qe 7]

52 20] 7o) ZHEglet

9, etolof tefe] @47 Y] viER SRR (REPEA]) o] gt AS= sl SRl A Ald=

Ir

456

KOSDI



Yong-Cheol Kim and Chang-Woo Lee | A Study on the Characteristics of Z-Trap and Improvement of Maintenance Ability in the Sewage Bay

XS, SR AIE 0] 1.4mo] AR =0l QA1) 100L0] B2 GANAL ) e Hrje] Ajoie
Slout A8 At DR AER] o Ao stel Hj9it ol - e SR 2 A3 Fig. 6A) 2

Fig. 6. Strength test and water resistance test of Sewage Bay Cover

1— =2 —
FRANE BT 04019] U] G 3 oFY Sof Bt A7 A2 AR
H =1 °

=
offet mA) 2] % OFIE Q17 AT 5 QPRI A Sl o] S w1 Slek

oflt
Bu)
1o
)
i_‘i_“
oflt
=
3
|m
i)
filo
i}
A
reb
o
B
)
i
=
=
1A

(o]
=)
N

Ao vl A 54 wistel e g A7 54 A
2 Sl ABelo) B AAlstrt AR Ao Me] ATtg50] 0.6m/s0] A9 ZAFEO] HEY URolA A 8E0] B
(Eddy)o] SAI5H] gH=5 AYgsi4s 18 gl @] WA} o AL Zsislct

g o Aok 9 YA A 9190 67HE A4S 8 AT ARg ] T U S A1 stk A

=
AL O] HISE R I 2 118 2 glgl0 ] Hj4E R ARk e] A RS 7503]) oA sk B Aol

=

KOSDI 457



Journal of the Society of Disaster Information | Vol. 15, No. 3, September 2019

SPYERA 9522 HRlokE e 94 R YAN(Lam ole] A5Raol A LAlo] 100L9] B2
FE WA YA R 2 59 5 y J

3 AT 712 04010 A S Slo AL Bele] 04o] T E AR oS uto] o)
Felglort A A8 % Soli o

5 =
FEIAES 7A 2aitolo] f212] sl et 4

>~

References

[1] Ahn, D.H. (2010). The Major Problems and Improvement in Drainage Facility for Sewer Rehabilitation, Gyeongsang
National University.

[2] Choi, C.H. (2005). A Study on Efficient Maintenance and Management of the Sewage Conduits in Korea, Yonsei
University.

[3] Choi, J.S., Lee, Y.S., Lee, Y.J. Lee, .M. (2015). “Evaluation of Infiltration/Inflow on Separate Sewer System in
Residential Complex.” Journal of Korea Society of Hazard Mitigation, Vol. 15, No. 3, pp. 357-362.

[4] Jeong, S.I., Kim, B.G., Park, H.J., Kim, B.C., Park, B.S. (2014). “A Study on Reusability of Septic Tanks as First
Flush Storage Tanks.” The Society for Environmental Technology in Korea, Vol. 15, No. 13, pp. 25-32.

[5] Kim, K.S. (2000). “Consideration for the Performance of Functional Improvement in the Sewer System.” Seoul
Urban Research, Vol. 1, No. 2, pp. 49-64.

[6] Lee, C.S., Shin, D.S., Lee, H.D. (2015). “Study on Seismic Fragility Analysis of Water Supply Facilities.” Journal of
the Korean Society of Disaster Information, Vol. 11, No.1, pp. 35-43.

[7] Lee, C.W., Oh, S.J. (2016). “A Study on Freezing Assessment of the Water in the Z-Trap of Sewage Bay.” Journal
of Korea Society of Disaster Information, Vol. 12, No.1, pp. 98-104.

[8] Lim, S.I. (2000). “The Principles, Strategies for Reforming the Budgeting and Accounting System in the Korean
Local Governments.” the Korea Local Administration Review, Vol. 14, No. 1, pp. 1-30.

[9] Ministry of Environment(MOE). (2005). Practice Guideline for Public Sewer Maintenance & Repair.
[10] Ministry of Environment(MOE). (2010). Standard Output Specification for BTL Sewerage Projects.

[11] Ministry of Public Administration and Security(MOPAS). (2012). Accounting and financial Reporting Regulation
for Local Government.

[12] Ministry of Strategy and Finance(MOSF). (2012). Submitting The National Financial Statement of 2011 Fiscal Year
to The National Assembly, Press Release of 31th, May, 2012 (in Korean).

[13] Park, H.J. (2011). “Improvement for Asset Management of Sewage Treatment Facilities.” Journal of the Korean
Society of Civil Engineers, Vol. 31, No. 2D, pp. 285-293.

[14] Watanabe, T. (1991). “House Inlet Installation Standards of Slop Town.” Journal of Japan Sewage Works Association,
Vol. 28, No. 325, pp. 66-68.

458

KOSDI





