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Abstract

Sewer (including the sanitary sewer and storm sewer system ) is a
work of public service that is built by the government in order to control
urban drainage problem and to protect the quality of natural water. It is
also the basic construction work for the present day and has become one
of the most important parts of our national civil infrastructural systems. It
is built to solve the water pollution cased by municipal wastewater
disposal, to improve the environmental sanitation, to prevent stream
pollution and to reduce the hazard due to storm runoff. Our government is
investing a fund of billions of dollars for sewer construction work.

This research project integrates a total of three sub-projects related
to research on sewer technology in civil infrastructural system.
Investigators include professors in the fields of Civil Engineering and
Environmental Engineering of National Taiwan University, National
Central University, National Chung-Hsing University, and National
Taipei University of Technology. Research topics include sewer system
planning, decision support system, sanitary sewer, and wastewater
treatment. This project continues on another integrated research project
on “An Integrated Research on Sewer Technology in Civil Infrastructural
System(II) ” carried out during August 1, 1999 to July 31, 2000.

The result of this integrated research contains theory and practice so
that it can enhance the standard of local sewer technology and educate the
technical human resources on sewer design and construction.

Keyword: sewer system; storm sewer; sanitary sewer; cooperation among
consulting firms, government and universities; detention pond;
natural hazard
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Most of the sewer system is equipped underground and hard to detected,

but is easy to get cracks caused by corrosive chemicals inside sewer. Serious

8



cracks and leaks could result in sewerage exceeding the designed rate flow of
the sewerage treatment plants due to the infiltration of rain or underground water.
Also, the exfoliation of sewerage from detective pipes may causes a potential
health hazard with the possible contamination of groundwater and soil. Thus, an

efficient management and maintenance is necessary.

However, when the budget is limited, an overall examination and
reparation becomes impossible. This research will establish a decision-support
system to help make a prioritizing yearly plan on the examination and reparation
of a sewer system. Several jobs need to be done, including (1) to sift a factor of
influence out in the process, including the factor of critical sewerage ~ the factor
of structural sewerage ~ the factor of service sewerage, etc. (2) applying Genetic
algorithm which is good at ruling space search operation, we can calculate the
cost and effectiveness of sewerage repair projects. The cost-utility combination
varying with adopting different maintaining techniques for damage points can
provide decision makers with the reference for sewer rehabilitation, and (3)
application of GIS in the system to store the detailed information of the sewer

system and display the analysis results in visualized maps.

This research is to obtain the result in an optimal prioritizing yearly plan of
the methods and order of pipe line rehabilitation. The system is applied on a

close sewer system in the Kaohsiung.

23 &dBR|BH

ERMTHARTRELBE L ELBREFRYES T RELSES
o B EBDRARBCRTR S REEHEE Bk AARMLERE
L-FFAREFRBREB R REAREES REETRT > #H2



RARSTAREEME > THA B HEFAREBRBRZEERERA LK
SERERBZER > AELSTAELRES L IEFSERSSHRES
KRZBE WBTRKETREMEMBTE KNGS E > &
RZEBR/RHEE -

ARREZBENRABHARERBEVERN T P4 EH - 55
RBE LHEATHKBREEURBTENARB I BRI EE T R
B GEFREBRREKEARFZERNE - R FEARESL
BERABGEER B2 S EX T - ATRETRETHKNEBEHBESER
EHAAMZIENABEEEN  EhbEERNALELGRIE - o4 - £2
BRETAHHNE  FARVHAN - HAER EorrRAE P TARES
B2 RN ERERAGLERA RSB BAZ -

BRNAERBITERBELE L RANTREEHREEHERL > &
AFBENEELZEZ ) UBNEREEMBEAENT > FHEAE—
R ERTEE REEEE T AN T RENEREE LA RS
BTN AEFENBRARABCERELAEF N LT R RBEHEHR
HHBBEBREBRATRIENEIEHR T LZ TR BHATAELEEYH
% REFHREABHEALAMERHEHELRE

24 AATARERAZFPEFHE

_ FTREITRAEKREL  BRERBETETHREHURABEERTFHAEL
MPE RO ETRZGBEER > FREEEFROCETRARETRES T
5o ARAPNBERFHH T L > AMsEHER - RELEHLEETRUARRK
BHREBREZBAATFAE - AT HEREREIBHATENE WAL T E
ZERZFE 0 RFEERETERALTRPEBBERERZIE > BEY
ABERENETRANFLEERLERR S NETEEFLER LML E

10



Fo —RBITEREBER > SUMMSBERRANTEREEERARFH
BBERATHE  AMMRFUASHRTRETEZHREINEHLARAH R (wEH2]
PR ) o R ARG E R R FEAETREE R — R HEEEA L
ERBREANAE  ETRELEIHEETE

241 M&EEMHETER

—HRERF L UHEBREERAGEREALT ENR T BAEN
TR/ ZRB L ERAFAIRRBET eATAFILTERYAL
BITHSHEE 2P RN EEZNRBHR L ZHARFRBEEEE
HRXBEAFFROBE 3ERARAME  ATHEGHTLAFERE
EHES RZHREEZAMENRETRZEN HEETRKB ELER
FEHSBABRDE  -BRAEYSURCERLPSRE  UTAZG BB

ABRER

ILAMERARENERL FPEEHAK -FHRIEXIE -
QEBmnEE A NSm B REEEERRE -
3.%4& AF600mm -

KN EZHRBH G ERNRERIE  wBR T HE &

4.%
BN ERE E o
B 4% &8

1. BGIEARMNIMA L » R REEEZETHRKEN -
2.8 48 K#450mmik L o

3ERMEBARBEHHRL -

11



CRE&%

BIEA-BRDH UG ERNCRER » AEHCRER AT KA
WRBRBETEAHES E4EERABHEHN —RERZIEZIEIREK
2R HRBERALREELERAHBE -

242 RIEHBEEL

EHEEMOTT EEBRETRESABARSRIL RAZEE
GHF RN ERABEEN AT RIS ERFE- HRNEEEEERERE
BAEIETRESEEEN > REBRAZIKRAMERAREZ KK
X BRGNS EEERL LABEERNFIEREETZ— - K21
BAESHETEEBAIE I MR22AMAERBRFETHAR
PR IR LRI BB R TR AS S RARE T RIERF
FREZ— o

243 REMEEE

BRF KGR AER S KGBR T LAMERET K TERKT
FMHAREYBRESKRER  AEENBRTY FERRASEHAT
AN AREN > S RMAASFT ARG EENNR BEF KA
5%3—"%?“‘%%%#&&55’%%61?Pﬁiﬁ%’Fé‘Jﬂ(%/Eiﬁ’iilébi'?%%ﬁ%ﬁ&i
Pl ERE RN CRESATHRNTNETL BHEFTREERNT
KegiBE T BESGREL T KGN BREEERANTFEETRWIES
KEENZARD BREZBMAFEIEGHATHIERESRKIEZEE
FoREAMEE MBI EBIRDESETRER T KAHI - K23
AEGBRENEASEEAT NN EHSEASR TR R NE
IR K242 ERBBEMREIPEIREE  NRAELETRERTHE

12



HBEEFHEREZ— TUFTHNRERFEBRBETRZE S #E -

2.5 FFENERA

TRETRBTRTE S RORERBRHATI > LBALEHRF S
REZLOTEAPE UBERAEKRAEET RS REREIRALE
Flaf » HEARBPIERETLEHORERFTERE - KRB TARESR
RENSAHZ KRB LREBIFL 22 RBREFHER FRITHEZE
BO3THERTRESH TS - FHREEERERGHBRIPEREAY
B o ieRHABIEARE ARARFLEBARFEEMRATREER
HEFAIEFZ AR EREERARDAGERERRZHEEERE -

251 X B2 HE
(—) 5Bz BERH
A BEEEREE RIEH

THEEREEEREBEX T BEFEFEBER T F LR IER
B EEITHFE - ARE—FREBAAL TEENNRERER T IR
HEFERBEA22ER2AR A X LA @SBRI U T UNETENS
B RFEHREETERFEARRMALT SRBRHBRIBE L SHARMR
DEH LSy - TEHIBARY > FEMRBREISBLRIMEAEAN
MEBMTEBRE I RRBFEETRBE S BELRBUE X BT &F
Rl ARt BRE 2B REKA A —HERHT FURTH &
mEEAELE B FRZBEFREE X217 RE@EEREE
FERIEMEAE-FRZ Aol > o R2.2F77 o

13



BE-TR%eEERIEHR

Maintain=

[[(I)C-W X &'—Score+ PST—W x ZRS‘T—Score+ RS'E—W X ZRS'E-SCOF%

uaw+&ﬂw+3maﬂx“j 2.1)

EEERBS T RIEH

Max Total Maintain =

i (B % B seore+ By X ZPsr-score + By % Z‘pSE—Scory W
‘ (Prop + Prrsy + P ) 2.2)

i=/

Pey= MstE a2z E

Psrw= RSB ER2ZMEE
Pspw= BRAEEEEZHE

Pescore= BEEMEE R EIBRBE ST H
Psrscore= MR EREAREIH
Psi. score = MRFEMEE R ERIRIB 7 H
w= FRKERTBPFRME
BiREHRi=1-2 3..n

B. @ 4T REHR

THEM ;S EREERERTELBLEFERER N BEEER
S ERERALELCHABRIIE AFEARSEEEREBEF 4
£ FRNEE FRBERAEETHE O EHR ERREELE R
HELBEEER A EHF X K237 -

14



EEM s HEERER

Max Total Maintain=

N (B * Beoret B # X Br_scoret Bop w % Bipg % ) )
core Cor x W x x X
Z([( (&eow *PsrwtBip ) 4

xi=0 KE%HA O RER LS
xi=1 RE%EL | REETEE

(2.3)

C. sz

ERECHAIMEZBAARERETHEH FHERERUE
RILFBDE RFHETRFREFERGA LS AR RRA:

E-TauiEui

F-FROHE L RERAGAEBERIBAEARSHELE
MBEHBBE—FRESFRERB AT EEEE T RERZE Nt
BHRAHEE B—FReA gL REAZTHRAAEERERZABK
Mo Kb X245 o

( P scoret ZRST w X By score™ ZBS‘E—W X Ifw&o%

<&W+&”fu&wﬁxw oc
X
A [ P X Fosoret ZPST-W X B seoret ZRS‘E-W X Big. 5cord W (2.4)
(Bew + Bz + i)

i=/

EEGEN S

FRSARENEEERE—FRAAR REARBHHES X -
WE—FRM BT AR SRR A2 H RN follh B % 8 4AE

15



MBAME > w2587 o

X
PC-W +}.)S‘T-W +1?YE-W)J v

ﬂ[a%w e scoret B ZPST—Score+ Bpwx ZP SE-SL‘orz)
i=]

((@-W x PC-Scure+ RS‘T»W X ZRYﬂScore+ }?SE-W X RS'E—SCOV%

x100(xx;
(2.5)

X
(Rew +f;m+Pm)) W)

(=) BB AAZBREK

ARELGREHERATELNR  BEERGEEN T TRELREZS
—ZHREYRAIE > R T RGBS RARE > B A RIMEH
EEMEURTRBHEF X I AFEERATH T URIE -

A. By 3fEAE Z 15 A

BIEHIEZAA 22X GFRABHEH L ML KD
BETRTARZBEEER 7 2 £200mm-800mmey EAE R E > 4 H A
AR RA MBIERIEORA BERZBBEERRLERBTER
g Mgz EA A B4 X2.6775% °

Costg; = RpxCostp (2.6)

Rp = R

Costp; = %’5{5—1‘@&{9 “'fg(jt//i)

B. E&#EZ HERA

BEEELEZRAEE EZUHBEREARMESEZIAEL BR
G5z BB R AN Ek X277 REEERERASEZEBERL
FTAT Z 15 A ©

Costg; = LrxCostp; 2.7)

16



C. ¢ Bz s mAik

éa%‘ﬁ%%ﬁééé@ FENAHS ARARERAETREL L KES
R ATE T ST T AT RE A SBITRERE TR #wEJL TR
&R B AT :Miﬁﬁ Zz Tk 4HEEUNERZB AT LR KA ’ﬁ’é#&:ﬁl/ifﬁil
BmE Tk RS RASBABEREREZERAIZER
BB ERpS TRz A 3t E A X b X2.8A75F -

Costgz = Lrx Costps (58)

Lr = 3 Kk E(m)

Costp; = 1% 2”&1**§4E(7E/’\R)

D. & &tk &k mA

B AR AN EA 2 F R BTCCTVARR SR F R E ST
EHRABERAE MEEFLANK AR A ERB SRS —AUER
B (Lm) & 418 KR RARREA - @A RERALTES Ko X,
2.9F7 7%

Costyy = Lm>* Costyp (2.9)

Lm = & &E@m)

Costyp = B2 2ZIEHBR(GT/2AR)

17



252 XEEES

A EREBRETAR LA AR R ER X PERBEREAMR
HzEHOL TSR EE RERBEMEFLEEERT RERALR
FEGBe PEAZHALAREMGRCHRE  BFRIFHLDNWEFRE
TR - BF—REFEEFHERR T THRAEEBEZEHMELE &
b inAE R R el o TABRBEHELEFBEXFHREBFALSR FEHE
AHBE  HEEAKTHEELAFRGESRATRANEENE &
B RGBS RS -  B2AARFEERERER -

26 XKW

EATFTAERBNE FTLEEZRAIRE  HBEHEAAERHFER
ﬁ%ﬁm%&%ﬁ%ﬁﬁo@mﬁﬁm%@%Téﬂﬁﬁﬁ%zﬁﬁaﬁ
BTl RARAEHRENOEL  ATHAEARAARZIERAT W

1 445 F KI5 BB SE F B ~ MM E R RIS LT B i B
FHELEREBER  THAWARRATRAFAAERNRAR > F
BRATAREFRIBHEEFX > THEHEZTRGARETER

2 AARAAAREL LA EHEERY X > RREEKBERRLARE
aBuuEuBits WBEERFAKTHRABEHERTRESR
s BRERINGEREFHLEERAILBNTR THIHNEE
HEABERARARERERR -

3AREZARTENS > AFRAAZHT  TRAERESEHE - F
REGRE FREGAAELE  BAHAEERERALHIERYE
BIRE  THEBHBRBES AN TR BTRAREEE

18



4. (2% S AR 5] 55,000,000 0 ) FAE 30 IR69 X R S IR A A

756,526 7% 0 Rl LB R ABARR TRERANSTHEEORA
42434747 HHRGAZBEERAR AR FEZ10,07791370 > £4HET
S L  BREBHREEESARESHERAIX - AWNEHT
EHOK  BARBMBIEA2 L FREBRASR AT PMBEEARAH
RAEAT  AMERRARL  BRESHROXETRHE » LHETIx
Z AW E23/ 7 ©

EETEANA LT UMM EACHETR  NALHLETRIRE
DRBBMEERIRE RS EZFENHE TRATLRE KERN
ANEBAERRTHRE > RAEARTHRREATEYE - EAT
BASGBE T REs > RALREEARAMES  RTRBERESR
wETHEATELERE SRS BESIGEAANE > 2T TE
LAR NEEEMEHRARLEE A BERUBZAUEEBER
¥ o

KRR EREERANTEL  RAEEETRGERAREGETIEAL 2
PAEEIEBEAARETRAER  ATRESRATETAL MR
& KRBT BN GRA -

R mEER T ARTHBEARNAHGBEEE RS S TRMF
R BBRURAERNEXSHRTRES W T RBAT KE
FuuisFraM AR -

19



21 ZTHNFLEHKEAFEEEBRFT S

B8 ARIIA B g i i
#8454 (<3cm) 1
4 38 2 M.(Open Joint) G 1.5
F E(>6cm) 2
_ #HR 2
Laalinid ET A 2
A 10
e F-4td 10
% & % JE (Cracked) Py 20
% & 40
B 40
o n B4t 40
% % % 48 (Fractured) Py 20
%% 80
& 5 7 ¥ (Broken) g 80
. F18<1/4 80
£ % ¥ 7.(Hole) £E>1/4 165
CELir 135 165
T B 5
% % mk #(Spalling) ¥ E 20
BE 120
2 5
% B¥ B 48 (Wear) bR 20
BRE 120
0-5 20
% % 4 (Deformation) 6-10 80
>10 165

EHRE : WRC, UK, Sewerage Rehabilitation Manual Third Edition, 1994

%22 FHRAFEHMELETFRETBEERE

HREER R
1 B(CTAER 8 &K ) <10
2HREHNABRE N ERARETRES) 10-39
3B EMAREHG > ERARTHREE) 50-79
4 (PR R T AEHHR) 80-164
i Bk ) 165 2 k.

FH R & © WRC, UK, Sewerage Rehabilitation Manual Third Edition, 1994




& 23 BTHRMAMEALERB RFY

H 8 KR B e

32 #% (Fine) 1

% A(Tap) 2

AR AAZ (Roots) 4 K (Mass)5% 1

4 & 5-20% 2

4 £>20% 5

BE 1

& 3% (Encrustation) PR 2
BE 5

2 J% (<0.05D) 1

& 4 3 % (Debris)- 7% R(Silts) ¥ & (0.05D-0.2D) 2
# #(>0.2D) 5

$8 J% (<0.05D) 1

3 41 3 #% (Debris)- b B5 (Grease) % A (0.05D-0.2D) 2
# #(>0.2D) 5
Fe % (Obstruction) - 10

& #R R 1 MWH and WRC, Singapore, Paya Lebar Catchment Sewerage Rehabilitation, 1991-1994

%24 FRBAMETESRBE

HEER aBRE
1 <5
2 5-7.9
3 28

& # R R 1 MWH and WRC, Singapore, Paya Lebar Catchment Sewerage Rehabilitation, 1991-1994
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1.

Water Research Centre, Sewerage rehabilitation manual, 3rd Ed., WRC,
Swindom, U.K., Vol. 2, pp. 11-133 ( 1994 ) .

tHmA ARG TE AT RERERRGAK £ Rts
BT ERARES ST HUTLE R T AE TR Bk 1999 )e

EkEEE o TAMIEZ Rexibad c gk (2001) -
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HAEBRIMARA & F(2001)-

WRE B g BE 7 SR R AE R AR » B X
Ei?%k%%mlﬁmmﬁ’¢¢9%®°

2B TXHE @ﬁ%ﬁéﬁﬁlﬁﬁmﬁ$\ﬁzﬁﬁj’@f
X AL RREEREIRALA G F (2000) °

EEE TRAREERAR B ERI L2 EA , c AERX 0 B

I RSB RLE L RTEHALA £ &2000) -

. Heng, L., and J.N. Cao, and P.E. Love, “Using Machine Learning and

GA to Solve Time-Cost Trade-Off Problem”, Journal of Construction
Engneering and Management, Vol.125, No.5, pp.347-353(1999).

10.Goldberg, D.E., Genetic Algorithm in Search, Optimization, and

Maching Learning, Addison-Wesley, U.S.A., pp.77-78(1989).
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11.Goldberg, D.E., and C.H. Kuo, “Genetic Algorithm in Pipeline
Optimization”, Journal of Computing in Civil Eegineering, Vol.1, No.2,
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FEF FYUmEZAEER AN — & E1EH
BEHBE TR

3 ¥XHE

ARG BAIREKE RN AEMIRERRL > Ei%
BARGT RN ERRAECEE ik o BHNB RO T3
PaNBHAE BT ELYEERERARIIREENI
B -AATERRERLCEH AT EKREERERTERBPRK
R BATEREBEE AR ECREARTHE - boi s EEE
HEE > AMNEKENRKEESHER LS - Bkt Big
REBERKEHEEREELH  UHEAHSZELHEFRELERE > BRT
A %ﬁ@ﬁ

3.2 HEX#HE

The goal of the research is to employ not only a single collection zone
for the water, but to having detention ponds in different places, and to
decide on its optimal size and location. In addition, the infiltration ability of
the detention ponds is being considered. This research indicates that to
achieve detention effect only needs to construct detention ponds to control

regional watersheds, and comparing

to the detention ponds located at the downstream, the needed detention
capacity will be lower. The separated detention ponds help to control the
peak flow of a broad area. When constructing detention ponds, the
designing should restrain the peak flow of the whole watershed, in order to

prevent the congregated impact of the down stream area caused by the
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separated detention ponds arrangement.

3.3 &%k E A
331 MR EHMEE

EEBRERE BT AT RE LT T B 5 B AEAS G A
Foo Bk BERT EE 2 L0 HE R A — A8 S o Lb kB
ATARA RAFO AR S R T AR B EHBVEAMAEE -
YRR RAEERAEGKEFHERMERRABAKEEZA
THEY Bk R A4S SR TSR - ko sb B
RT FTHBBERRII AT ERB LIRS MBALENEL.

— AR HE AR T FANBAREREEKE FIHRE
RE BAFET AR —AAGKREY  BRARRREERE
BRBHAEDEEN - FRARZBEF AT CAFTRFE - 5 — A A
MNBR o B AL URD ZER - FRIRE/BEEY
MTEZZERET  HBEHERTE AR AENHIGHBAAERE
ZHRAP R EAERAGHE I Bk —RAER T ARAREFH
MRE R EZER  BATEAN T RAHRRF T EEAN—EKETF >
FAE byt RELEES LR -

ARt EEARBA S EEINE—FREERET T
HRTHHKR RS AREROHE AR RY B AFLHA Ll B
— R TR S EARELLHES B RFE-EXK
BYARMBREKRE  ENEREXEZEXRRZERLL K
Bt B & A S B S M B MR A E
MAPNERET TEIAEREARTERBRELFTHLR LR
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332 XRREAE

LA AMARE S ALEEHHRA OB ANR
A S AMRAE K LR R RN E — R KE B — B 0 B A
K BRI A S EeHEKRFREREMERRIHR > ATAA
BraM AR a e T

(D o B XZHAE

A~ R (1998) & &Puls R REEA R E B 0B XA
Blo K N2 BRBS LHHBEANRBR AR KLHZERET
BEEABHOLEHBA O LA BSHEALSE - FRK1998) AR
Ein b AR RAKERBRER  RARLERRBKILTE - ERK
UERAREHFFRATZAEREER ARl &RAELIRE
{4 $L 15 A8 $ K A3 o o R 36 o A A B BN FLAER IR — B AFLE R
ok ig ® 4 2 % - McEnroe et al. (1992) # stk 0 o AR KX
(overflow outlet) s %% X (submerged outlet) 75 3¢ 3 £ i B & - A
BERABARXE RO HNFR O FELERE -

(2)B — e Z R

AN LG AR @R BRAREREFTEATURERR
b EhfAgEg R ety BB ARRL SR
kAL R QBN TRGH A EH - Flio BN L2HRE R F(1998) #
A ERBRETASANAZESRR REARTE SHRFRALER
BN R 27k B EQ000) UABEFEERT BMZAUNRER
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KIFFAXAFRAEF B HOHBETFTUER R BREER X
feey @ & - BlSM2E Akan (1989) & & #sitib B4 &8 H A o (L
BABRHBR  THALDA) £3E0RERE Y TERNREYR
M E & o Akan(1990) 4 %8 — H o283kt 0 HIRILB KRS AT
DEERRELK > THERRL2EHEHE £ - Kessler et al. (1991)
H#§ 3k 4 H 3% Ltk (thepeak reduction ratio) $2 £ 47 B 1% tt (the relative
storage ratio) X AN K BIRE FH A2 X - F)F B ik KA R
LSBT R AL B LB SRR BAE X Ak
Bz 3k & K4 X ( the efficiency function of detention reservoirs) o
McEnroe et al. (1992) #|F K & ;% & 4 #7 (reservoir routing analysis)#§
WA & BRGSO KA R T~ 3#4% 5% 8 B F(the flood-storage
factor » 48 RS FR /48 K B B A5 5 the peak-discharge factor » &
MEHENRE) RAFTEAT ARBEFT R ELARER KL
B4 B - Akanetal. (1994) FIAKBEREF 2R KGmstms
REERATHRERDZEHELDRLBLR SR RBABEHLT
BT ARBR ERAGIRAREAANRBELTA RE S EERE
REE B REANRBGIERBRCELE B LS REB AL SN -

Gt LRz

REZEF MBS HBREREKE  BHEESMAREKERLIR
TR ES HRERE BRI ARG EALISEE LB T EERANE
KEZBKT  MBERHEBRECALHERIER > 540 © Mays et
al.(1982) #% i iso-drainage line (IDL) #9#R4 > A$H R4, 8 sk B
FEE B R SR B R fE ML B AR - Bennet et al. (1985) £ 4 7 Mays and
Bendient (1982) A 2 SRR K > LS RABKXFEE
RE T HLCHMMEILLEERB R LR AL EE -
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Ormsbee et al.(1987) &t —$#|H THAEAB B X L E B 2830
BEO RS TRELA RS EEB RS L% E A0
ZATREAHNB B BHR -

LFREZBFRE LG EDBR BREMARTRELLA R
RIGFAES » BIbH R H RSB KRR IR G A bR LR
Ao RERT REBRCAARRETIR - 447 £8BE1997) #
A % B #2814 % B % (multiobjective genetic algorithm) st A2 sk % i 35
2GR BIFMAE o BHET(001) AR FTRBA E F R S H e
PCHRIRE ~ F ~ THMmeaEeET > 288 GA AR AEL
8] T B RAFT4TB it =% - Yeh et al.(1997) #| A Successive Reaching
Dynamic Programming (SRDP)#2 Multiobjective Genetic Algorithm
(MOGA) Ry #8 77 ik e K stk e B B KN #9 B42 /LB - SRDP & %
PARBFRCERBLERBELEHE R > MOGA B TR S T4
o RRTITROB B NG EMARTRER -

AUEPEACHRRI 2 AE AR B ELBERE B ER
R T L BATRR B35 T A &AL 3% - Smith et al. (1980) & & &
BEREKEXZRK - HE  EXEOHRAEREKBHER  AA
HEC-1 BB KA R EEH KABLEOFHERBL AR B
RIFRBERBES BURESHEERS X BITH LD RE B O - 5
ERBBREFBREE T EAKFAREAR T EAR BB EHEME
RERROBIERESRTHIERS FEh L FEMERT
BORBMEEERERRE  FTERBERE -
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WEZE AL OmAGTRARBARAE  EHFLBHERERERE
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341 BRBEHE CREAHFRIRIEE =+ =1%)

ASUHNE ARG USIE k2 B4 B % K5 Bk dn
FRGEZESRAKRKEIEHERFRARLEERREREE SRS -

342 EAGEEMS CKERIFREIBER =+ 5HK)

R HERERATERAKC A 7AHEEHREREHE
BB R A MEXE Xy AMER - F R=FHY - MR
BALMEEZC A -MBETC ARLO HE HEZAERC A
BARBRAEATEEZ  EFETRNEHARELR -

3.43 & FKFH

£ EaR e EBEMBGEERS  AXRFEREERT
PRI K P ' F AT

a. KERFFRAITAEF =+ £k * Tetott

b. California Culverts Practice : Tc=60(11.9L*/H)**%
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St A EGEE S > 1989 HHEE > 1996a > 1996b 5 KB F
%5 1999) 8 B — ik KL QHB KM H L 0 Bp SR A R AL BT R
AT » $REXRITHERFERET &b CsoMEm-2E85-97 3 & & (IDF)
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Taiwan is located on the subtropical zone , therefore typhoon and
heavy rain are take place in Taiwan almost very year . Other factors that
could lead to vulnerabilities to wastewater treatment system are : natural
events - operational and mechanical failures ~ inadequate maintenances -
inadequate operations and design deficiencies , therefore it is urgent to

build the system of protective measures and responses to emergencies .

The contents of this study are factors of emergencies and
vulnerabilities to wastewater treatment plant and then discuss emergency
responses and relative protective steps with expecting to minimize damages

and loss .

Due to wastewater treatment facilities must working for day and night ,
so it is necessary to keep wastewater treatment efficiency . Despite
thoroughly planning and designing has been performed before constructed
it is impossible to keep the completeness of treatment facilities and
mechanical equipments when emergency takes place , therefore it is
important to draw out the emergency responses before urgency conditions

occur .

The objectives of this study are collecting and analyzing possible
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types of vulnerability and then draw out the emergency responses for

wastewater treatment plant ( plant and disinfection equipments ) »
mechanical and electrical equipments wastewater treatment facilities ( bar
screen~grit chamber - primary sedimentation * aeration basin and final
sedimentation) and sludge treatment facilities with expecting to be referral
of planning emergency responses for municipal wastewater treatment

plant .
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