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Discussion on the Propulsion Construction of
Sewage Projects - Using Sewage System in

Taichung City as Case Study

Abstract
Sewer construction is an important indicator of a modern city which affects
country's image and competitiveness. Countries of the world are working it as an
important policy. Promoting of the sewage projects is one of Taiwan's Ten New Major
Construction. Sewage is an indispensable portion of a country construction. The
construction risk factors affect the success of the project and the operation of the entire
sewage system. This study has investigated the geological distribution of Taichung
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City through literature and analyzed all kinds of sewage propulsion equipment on
market. Actual sewer construction cases are studied in Taichung City to analyze the
applicability and its propulsion power of various types of propulsion machinery.
Impact factors of sewer construction are integrated through expert survey. AHP is used
to explore the influence weight of the impact factors for sewage construction to ensure
the smooth implementation of the project.

Expert validation is used to verify the countermeasures proposed in this study.
These include the appropriate tunneling head of the region, slurry propulsion engine
being the appropriate type with a cone crusher, and the coil size selection of excavated
mechanism should match the gravel size. These suggestions are contributed to
follow-Taichung City sewage project to ensure the schedule and quality control.
Keywords: Sewage, Risk factors, Boring head, Propulsion equipment,
Countermeasures.

SR TR TRIL R “]‘5'37% FE R DEEE 0 S0P RT R K A
WARESE P WL YR AR S0 R F KT R kRS 2w E o
FEyELs oL ToRE AAE R o 53 2102120 Ko s B D E TR T RE H F
B 2109 7 0 ¥ 2 F 5142% > ﬁﬁﬁif;g&ﬂ FOKTORE R G YRS
2.59 » 8 &0 %+103% 106 % 2255 = 2. p & -

SP PRI R PEER S AR T REARNT FIHAR S
MAFFRBLPFEEFD T AT RS MO FERG
o RERERTEMEEEFRLT 2% AR TR 1 ARER
SOEAIEF o T o e 1 BB R AT B TR R 0 s kT kg
AR BRI N2 £ & FlF oo

Rl 4
d 4,:«533’;1;:5 kT 71\3:&;}3‘3&:_1 ﬁg;g:}i?ﬁim‘?]—? %% > ?%/QE#E@’%EL
%ﬁ{ﬁﬂéwéifﬂi’Bﬁﬂmﬁ¢T*ﬁ1ﬁﬁ%*%$FW6’gé
MEY B RS TR ATH I RRAR SR ALY R(LR L PRE
" %’,,%?98ﬁi103ﬁ BFie 775 kT ks dEie 1 485 ¢ /2 5 500mm~600mm~800mm -
1000mm ) ¢hi% -k T oK iE H L AR TE S B P R AR Tl 3 An ke s
?ﬁlwl-‘:)"‘%]‘\"’h’w ?Iwi‘"

21 HolEE R
AR 14261 R 0l¢ e B0l 1T ABAC DIt R

PArBLTT > R AR P B RO AR L e Lk
TR R R OIA KRR 534872 ¢ 1% 6B ®FE & 53,504



20147 EARY L IAEEF L - EYAEAEFREIAE

P& BIC, WP ER 5382520 % 1% 0D R R 53,0852 ¢ cAB -

2.3 & b|F 4 R MIFH
BRI T gAY B8 AREREAN A T S B R
1A P82 R G H g A BAcBI2E 7 n
A e M8 3 Ao n A BN FHRmY S N b
A2 R R

k

B2~ B R HwE R ITE B3 ~ it A Gt ]

=20 1177 /23

B4 ~ & PR e Rl
C. At 18 ¢« &AL LR A



014¢ EARMYyEIRTEF - ESAEREFRIHE

BI5 ~ 4 2 B3 4 H s Bl
D. ftieiffEs B8 AMima F P 7 Ha

6 E % ref 7 4 it n G B E AT 7~ s 3254 i
21

AT BROPTH1ERY O B-CEHFGF S¢ PR R 5%
Er L TG sk 1A BB M AL 11 R R T4
21 ADEGIFIAG G o7 B RAMEN T GHK L EARY FIRERF L
BEREERERE KR WHF B RAD GIEAHE S B A
ﬁa’aﬁﬁwﬁ%ﬁﬁ*% A RMBES > UREERESERTEHS
FoOIAFERE  FREEWIHTRFEERD CAFIFEAS R
ﬂ%ﬁﬁﬁ SR CHCRERRRTE S RO EERE

| 3¢
PSR R S A1 B ATRER A L FUBRA S 0 B AP EE Y B R o e
H=£1 o

ZCRETFI ERLEE

M.ﬁﬁlﬁ¢1%$ﬂééﬁm*@*

AR TR AR F 0D BB RAES F R T RS
?@ﬁ2b~q@~ﬁ%~% ?Wzigoﬁp % 4|¢ HA~B-~C~D
L SRR P i I 2 ol E T F%?wuﬁp HE s RATR L
L L NN R P T T E



20147 EARY L IAEEF L - EYAEAEFREIAE

85 T Bk ¥R HA 5

Bk 4

#igi e
w1 g
SEEEERE [ wkaEt
. SR
1T T omRRd
[ daiEis
WA
L AR w1ERA Y BAFIH
B8~ dait 1 473% 1 P EF]F F L FRE
PR R BESITESOFS S AETHEY B RS HEFHG 0 2R
PR TR 1w R0 A F o e Sk T keI Y1 %
B L & ?—i”;ﬁ.&;‘;ﬁﬁm A2 4#%?&3 CEARPF FrECER iﬁiﬁl;‘fk—
ARFF > ¢ ZHAZL ERE AL I RFPALEIRERF BERF2E
134 & fo 1 %‘%’ﬁ FEL;??_;Z? R KAE 1 AR iR s 1 R Y AT 0 0
LA R S L R & o
32 1w ii@_‘ﬂ—?}ﬁ_&z}ﬁﬁ_ma =+
AETEEERIH OB AABRTF]F O U PRI FFE 2 D2 <

Woo 2L MR T ok k(T AT A BNl & Ade
BlOst7 o

e fg
W1 RS
J l J
iﬁiélb*'i‘fﬁ-ﬁi«'ﬁ' i’*i’fﬁriﬂié’ *’fl?ii&*%

CLr T T
—a;mt',r‘ﬂ*'»’ L pE & X 3
3 i BB X g oo E
o i~ e ;rf%‘:;
e #E"ilﬁ
i

RO~ &1 425 1 BT F A S E R

j\;_:r;'i fﬁﬁé%\&},}sﬁj}j E’ﬁ;ﬁ{%ﬁ% ) BT - R T o ﬂ\/gzzgi@
Expert Choice#it #8:& 7 4 47 » /Gt & » /5-K T-RiEfgiE a1 2% 1 258



20147 EARY L IAEEF L - EYAEAEFREIAE

- kA FFCI=002> %= K g T @ Cl=0.03 > % = K = B
7 35Cl1=0.01 % = k51 ’FE"’WIC|OOO Cligs/] %01 &7 A8
i mF\: p% ?I NI /% 'i“ 4 H_ﬁiﬁx*m*ﬁ T_°

e~ BEFFREZ A1

SRR SN S

FHRFORT R 4R e 1 BLERF] S 2 E
#E $0.289) H i
(y

R -
m’ﬁﬂ%Twﬁ#ﬁmﬂ’uéﬁ%ﬁ# R B
P RMETE A W LA R ik s PR

RO E e bt (BE J0328) H W AR P REE T A B L E A
B @%‘%4\%%—?w1?ﬁ%iﬁﬁﬂ’”ﬁﬁﬁ1%ﬁﬁ#ﬁmg
T B4 (BEJ0555) ¥ - B p pl e s 0% & ad { 34
BT o N R

21 #3311 PFAT LU BELA L

i 7 7 s A
& AR S 0.289 1

i X 0.236 2
i Bt 0.190 3
.y 0.161 4

e 0.124 5

Py 0.328 1

%7 0.226 2

¢ fracn Ty 0.153 3
o 23 0.135 4
e 0.098 5

o 0.060 6

35»‘}3* b3 ;,E._ :F-! ;}-;-; 0.355 1

Rk AELHRAE SRR 0.305 2

w1ym Y 0.2%6 2
- 1 iee % 0.055 4
ey 0.035 5

P AL 0.014 6

P T RBRLIPETFORARL AFTFRAE BUEG SRELH B
M E B FFORAEL B ’}#m FHEE 5L dod 2977 o (B ] F S g
TGRSR FF A SR TR g(EL L0124 ) A AR %(fﬁ’é‘ F0.121)\
I PRERR L (L F0112)  dpfits (L 4 0.099) ~ 3% & g

(#Hardr (BLL009) His 2BEEM G353 0k 3977 o

SWEVFERN o AT FR B
WM A ge TR\ w1 T
1 £ 295 €0.347 ~ 0.338 ~ 0.314 > = i
B F et = B F] S IR IR ARAC -



2014 ¢ =

SiEr BEUFERIRK
BB ER o R RS
BrRTERE (2)
7 FH4 5 (3) *a
B R BE D R MdEea 5 (

ﬁﬁﬁﬁ%%xﬁﬁﬁ%*£$”°wéﬁ%ag
s dkiE) -

ot A+ T TR fi A

1S

> L

ko

VE YR g

&lﬂff’%?ﬁ%fiﬁjiﬁrﬁ BT
13

MAEAt 5 2 RN

4)F 3%

Ty

&P 4

(1) EE LG
WY E f TR E
o R OREE MR A 0 §RFH
FREFV T O e Bigia v B POl RER R
L RARS 224 Bl FF RHR L
RETILEPE T

fe ISP R

22 RBIBFIPFFFI - FBBLEA L

g B Aok TokiEdaiea fewa AT G €

1 ¥R 7 5 0.347

2 WG T R 0.338

3 W1 EEA L 0.315

13 REIESIBFAS P ARPERA L

" B o 3P i
1 ¥R 7 30 PR 2T 0.124
2 WG e T Had ERBER P 0.121
3 i ?I‘*’z i JoiE s 1 B RE R /T‘E_"g#’; 0.112
4 WG T R i s 0.099
5 %1 FEA L w1 P E R RELHER 0.09
6 Hd P TR 7t 0.08
7 R 7 39 T 0.078
8 WG T R A 0.057
9 R + P E 0.042
10 PR R 7 30 4B, 0.038
11 ﬁv%- TR ] 0.035
12 e EEE A 0.033
13 W1 EEA L 31 iFe P 0.028
14 w1 Fma i ARBR 0.025
15 ¥R 7 30 b2 0.018
16 R Fidgs 3 0.012
17 %1 FEA L PEARY B 0.008

EEAT

1.2 F4 T k7 kgdaes 1 BT S 2432 FIRE 277 4 2008 -
2ERT T A KT OREA R G IR RGO ALY o WY 4
~ 8 peF 2006 °

3. g T ik 1 e > 2006

4.8 G F TEM7 5 KkT REERMRE AKEY |- L 4ER 2 > 2006 -

5Bkt EHT
TR0 L

PR BB EF
6.4k L o TE R TORE Y SRE NI TR ES 4 M

gk

P L

rﬁ«%ﬁﬁélﬁﬂﬁ%?ﬁﬁx%duwti%%?W
69T B 0 2005 o

AR

My
e

C Rz



014¢ AR LIREEF L - BEYAEAEEEFH G

F- RSB FEa et 2005 -
151~ 0 5 KT REY *RFIRL A4 FREREFF2HH pMLHB
R Bzes - Ly FyEafear, 2005
8.Cardoso, M.A., “Technical Performance Assessment of Urban Sewer Systems,” J.
Perf. Constr. Fac., ASCE, 19, 339 » 2005 -



