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Abstract

It effectively alleviated the eastern railway problem of
Hualien-Taitung and improved the overall effectiveness of the eastern
region transport, Railway Reconstruction Bureau, Ministry of
Transportation and Communications started to carry out
‘Hualien-Taitung Line Electrification Project ” in 2008. Snotech

engineering consultants Ltd. commissioned the design and construction
supervision of this project. The content of this project included four new
tunnels - two longer viaducts - four steel bridges of ‘one village, one

characteristic” , one underground station and one elevated station. This
articleisto review the procession and the challenge during construction.

Keyword - Hualien-Taitung Line, Railway Electrification, Rail Tunnel,
Railway Bridge
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Abstract

This essay aims to make research in “ CL212 Zechiang Tunnel civil
engineering” of Hualien-Taitung Line Electrification Project under
construction. The total length of the Zechiang Tunnel, located in Hualien
County, is about 2667m; along the line, the earth is soft and weak and the
condition of the geology is fickle and complicated. Especially, the most
arduous is to work on the sunk- mud section. It is seldom to carry out
construction on the silty soil stratum of 12m in thickness in the domestic
and foreign engineering field. Therefore, through the feedback of the
technology of the tunnel construction, this research is to offer the
reference for the engineering precursors on the construction of the tunnel
of the weak and soft geology in the future.

Keywords - Tunnel, silty soil stratum, pit

T
— >~ A&

TE RS HUTHES EY 0 (LB R L S R SR A
(EREEHTE - EEIGREOE - AR RN )  2SER( -
BB RS 2 B et O TR -

1 103 4F 6 [ 28 FIEMER AR (LT » BRIETEAULIB SRR i
SUEEBEE NI TERERBS TR 20T - R R TH ATt - B RN
9h > PO LS & RS - ASTERAIESS(LHns - SRR LASE - 478 -
SR RS » (ETCHMB BT A - TR - AR -

7 5 R PR S 2 T - RO 8 A TS TR
TSI 2 FER » 2R SR S ORGSR P BLE

13



[ PRI E i T2 5T - TR TR IR IR - R DA% H IR R 2
SN S HE RIS FERAR R T2 PR R RS & o > AT RETE R i B S
KERIRBABTT 2 SR0E » Of B ESE I R B B TOANM T » P TIRIZ > 58
FiiEE H Al o

=~ HE
2.1 MRk

B E R E ORGSR E /L T 7 - R IR AL T R 5 4 AL
Gl L2 BRI BATE SO > AR R R HERA Y th o LLAR(AD -
&N ILARTETE B 1R 6L > TR < 2 SERS EHM I - 4008 2.1-1 Fror -
i dbmE (R BE B =&Y 95m > RN =R A ELY 10m -

2.1-1  SFESEH R REE

FRIZLCR R b o st B S A i (R 1] 23 5% - 2000) AT 2B e &k - R iE
WAL 2 T s R Y - Bt DO R - Hooh S B RS
AiE 2 EEhEE - kBB e B RS EERETE R ARA

14



Prs B g o JEFR e R G EIUIRE R VIZE o SRS e i - a5
S RofmW\ SR HY > 2 ILACPRTT RIAEf > HERE Sy SCRY AT SR A B R 2
HrE SRl VA - e E EE 2.1-2 - 2.1-3 for - BEESEHIERER
AR EE S e EE T E - wlE - SHEEES - SR RO UR)E -
HepiUed R AR E S 2 INFEES - SHUETRE - 403 2.1-1 Bor -

R 2.1-1 ZHERE
Mg KRB - RN B~ R R4

HaMERELEO S ERERER S - s - EROREF
ZHER - Ry Z )

. NN NS 2
MR EREY) 0 TR EEY ¢ EEER ST 1.35~1.45 kg/em - R
JUER Ak 30.78°~36.97; T =G CIUYEUE S C{E Ry 1.28~2.75
kg/em > @’ By 25.33°~28.66°

FEEAREIL O R R - B - AR IE DR E )

BB smenERE
pa  ETSURBHAD  HEREEHE SR BRASE
SEFRARY

15



7
(S

55 .V/f

PR

o
«

i 1)

=8

H

HEV

e ) Tt

4

b

16

2.1-2 HiEE g E

ULl
o

555 N
7z ..\\ %

===

= lis - RN
vﬁvvf\\\_\,\vwv\vw\w\\w\\\ L

3 Hisk

1-

2

2.2 VBB E 3



DUREME i - SRR B TR AR - SEEEES - I RERD - I
JEE -~ EERRRNE - s o BRERE R AE 2.2-1 For o HHUE R AT

T

LSS

LT R SRfees > SRS B IR S - dh~E UL > HoR/N
A ZBECRTRH R/ ING 5~80cm A ZF)FE ST — Z Sair b Rofy b ATAH AL -
BEOATRL S IREY 2 eatta i a Bt - BERE R BRI E -

2. +/E WD
B EIE B — B4 3~4m 2§y HEI NS - [BEE T E R 2 i
e BGE R EEEIGT ) SIURE T B — /B4 3.2~Tm NEZWYEW 1

A AR 2GR Z R IURY) - B A EEE NG > i T REEa sl

2 At - HEREG R 12m 724 -

3.JLERE
I EIKtGt R B E  EE BB 2+ KA AT Hoake
RZIBEHZ 2GRS LIRS -

4RVER T KRR
SIIURIE YT R —IE&Y 3.2~Tm AFEZWYER LY - SO AR EEIRZ
WEIRY) > B EEEIRRGT - T REEAERIE S 2 h e - H

JERELI Ry 12m fiAs -

17



250
Anagiacy) EHMA (LY MY s
wihaN -2 Wolke
Auen(iEme __ i o
LL LT ET e THARBEN) i ARRY

I s SRR DB-59.02(95 OM)
EL 207 318M

69K+000 69K+100 69K+200 69K+300

& 2.2-1  E 58RI Bkt i I [

=~ BERGHEEE

3.1 4R

7 R TR T R A on IS R BIR R+ SRR B4
3,075m » {irys B E BT 37 B L BET 100m » BBl THILIT 7 4 -
Wit RGBS T A LT T2 | TR R 7 R4 5 4F - B0k
R S e P R e P LB IR 57 75 IR 301
W S FRALEETR -

LG

B s E A N ER A PSR G - TR R Ea R AL - S R
LLIAR - SEES G PR RGBS Ll KA1 8725514 » =mfE 484 220~230m »
HE BRI GRS IN4NANLL (S8 250m) « SR HEEH LA (5
P24 70m ) BELERIAREE » AR FERIN R & R S Lt 20 R s 2
TER AR FEEH R AL ] 2 At A R S 24 4% > = H24Y 90~110m > A1[E] 3.1-1
Fi

18



®
&
A
a
Ly
i

&l 3.1-1 SHERESPITEE
2. M E R

ABFERE AR AL GBI oy b 2 SRERHE A R o S LR R B 1 < S
AT AN PRI R R 2 S E E /L > EEER SRS - TR
el R 2 st g Pl BB s - B3 S ARt o s it 5 B B R 7 5 J SO 81
Z I, -

3.5 i

AETEICE fCIE R E A EERCR - R i B iR AR S
T (B T HF— ) RR&R T T ) Wt RIES R TT R ZERERERIE ~
RIU ~ WE R ~ e TARE ~ €82 Je THAH TR  FTB0R S Tl e B 0 DARE L -
TERBEGMITE » A0l 3.1-2 R o DU 22R RS 4R T 35 Z PO ET TR AL

(DEE4R " HZE—

" TE TR 2,680m R IE B AR EE AR R4 3,075m)
4exd 395m > HATFYREA B 5REREPE | - FreshEiE oLy 200m © PSR T
Mo " ZBRENE R B 1,600m (JLkE) B2 5,800m (FE
i ) > EEEEAREE 2 800m B 3,000m £k » SR - e 4RI JoiE T % —

19



ZgE et RIS - DL 13.46%0 Hh I0IR L AE R F LR -

T BRI Z B IR AT AR > DU R MRHRE I
A EIAHEE( L s b B N TG B AR 2 5 KR =
g e Nk~ TR R T EEER EMeE T R e R B R
FaEZEED Y (LU RaRs T R 1))~ T SRS - T SRS
EITEE) Y (LU fEfs e o) 2) ) R T BT R g |

> & 3 \ A Y
(i ~ %3 'y -3 ¢4 ." =l { 1 7 :i' 3 ”
) __..: 5 Y N f "_- oy - <
a ) Cand : = 1 & -T '
- ) f
v,

......

B A, i

312 HGTETHIE
QB I

TTE ) HrEREREY 2,720m > EEREEGR (BIERYY 3,075m) 4E
R 355m> HALFERA B Rl e ] FreE i 0L 370m e SPEIERE T -
P ZBERENE R T AR 3,100m (Gl ) 842 1,100m (EEl ) -
4 Fy 800m B 3,000m (5E2RIE 3.1-2) - MREAEIRIY 51 > T 7% ) ZBRiES
BRItEmE (EGE AR > LB —B7RE 13.19%0F 107 CHE RN LR -

e

AET LSRG R > AEERGREE ~ ’UERME - LM ~ T - T
RET RATBUEPS » SRS &R T F TSR R s - AR E S E R
% 3.1-1 for - EEBRIEHEGRE > DUR T 5 — ) BEETE a7
>

20



F3.1-1  LFERHER
AL RAE | ERER H'E T 1TEL
i T THA -
kS S FSEs : A= g a2
T O O O A O O
HE
A A x
i THIE A &
o A A
o A A A
it THIE] B &
©@: (B O:Em A:fE x4
3.2 B&E
1.RE R R

ﬁ?i‘fz?é?ﬁﬁ%mf@ﬁﬁﬁﬁl%iﬁ%Z%ﬁﬁ FrE s aR  BRAR I S

E?Z%ﬁﬂl B 3.2-1 For o AREEASRR

iR E Z IE

i i/ NRIR R FRA B ER AR Wﬂﬂ%?‘?ﬁ&'

AatEE DU e B S HE SR Z MBI KBS 4R IE R SR BB LS AR
ErmasGt AT E -

21

FREESR

LRSS




025 145 145 025

%ARE
 EERETNEEERE ///~
BN BEBECRIAE
 EABEBENIERE 3
35 g B -
- ol 2w
4 lgld)E
5 <
»
i
0.30 ‘ 1.90 1.90 0.30

[ 3.2-1 %ﬁkaﬁfbﬁﬂ% AR W??I?Fé
2 [BIENFZE

AE 3.2-2 FoR > WleiE 2 FUOEERER 4.0m - MEZEEIRCER: © RICRK
PR IR AT RENE £ 4.5m ZFE>KIMETE
RIER HIELE 0.8m T ~ 2.2m F 2B E - WA A FEHEE T BURR

i B 2 B > R N RGEE R A RS A T iR - NZEEE 2 s K0F
R 11.3m e

=SE T > HEBEANRZEEREG TR [HEENIHES S 6.75m - [ZiE
W53 Bl AL SR A ﬁi?m@%ﬁb 0.38m : W i il Ee A — i
0.8x0.9m Z HE/KGH - F LABRERTBII I NG FTRHUZ L /K ~ SKEE P #E 2 Pl 7K e
ARACHREZ NBHL T K o

22




€ REPLR

mmmmm BERETL03.0m 5 BE 6TE0%4

ssssssss

Pkl BRERTFEER
¢ RIER ¢ HIER

fi #4538 500 x 2200
/o |L_e000¢ E#E) | 20000 EEE) ##55¥s00x 2200
TWi22)

—REREF wos-wo’a.s9“/Nseavr33.w . R wigfﬁf i;\
+ L

4" 2 PVCE B TR e50.0m Wa@" 4'sPvc BB ETEEEG 050.0m o

372 F o EE Z g

g,
/3 o PvC K Eee CEER KBRS 0P HKE: k ‘ L A
RL
8

A WES > #HE oTan

wwwww

[l 3.2-2  #E A e AR (L)

KUz i |
(Dis(HtsEER EETm (F2EE 3.2-2)

TERIR LGB R i RS B » TRELEIIEE Ry 30cm - [ (I L)) /=
44.8cm » H[5/KZ 5at Ryl TEHE K A (GRS 7K - 7Kg B — P 7K (A
(A1) Fe—J@ R (HMEI - oK s o MenAE + S KEE ) 4R > 7Kl
S B ) B ECEERE M K - FEEHE 25m —E 2 A 150mm § PVC &
HE AR E TR 2 KB FRHRAD -

QA LB R EE (GF2EHE 3.2-3)

FE R R UL B R 2 B B - THBERI) IR Ry 30cm - 7 {HI 4L B0)) = P8
44.8cm © JEELEGET R EFETHE - 5K Z 55T 5 2R -

23



EBEP LR

mm o FiEREETL e3.0m s B E 6Ta0s4
BB KT » 3 cTe072~6T8076

PAR BREREEER

#ESE
8002200\

S5 9538 800 x 2200 £
/ 2000 (B HE) 2000 CE B )
Twizz:

—THERRT

Bt

245kgt /em?

/‘4“ 2 PUCEEETRY es0.0m| .56
72 3" 0 PVC FKEac.

A HES - #E ctsn

v

2
R L

s
22222222 2

7323 SEHEA TR B O (4
PO ~ Tt TR
41 BREFECFRE

LABEC
AR —&# 2 SmdRE > & 4.1-1 Fror o #E D7 4RSS P a3

H - GRS 20m > RELY 120m - RORFFERIEZRE - R R 2
I BETZ IS O AR E ~ W FIR 4 IR R B 5l A TTER 3.0m

24



A o B R R LA i B R G st I ER S B 1A A
Pk 10T LAERR -

RicEIEROZHE > KFEOZEHZ > EHEZHIZEEREEEZ 2
EL.160 DUTFESCIZRIER B 10 1.5 258l - S EEREEER > [EH
GER 1 LS Z—EoFm - BInsEE 2 oEM - &2 EL.160 DL EATA 11 2
FRERIEH -

Z ORI TEE G A B b 2 SR g sa % - BB E P T A R
HEFFZEIZL (bamboo cutting ) Ff »

B\

(
AN
G

AN
\

N

4.1-1 HhakgE jtxl_,llilqzﬁﬁﬁﬁl
2. pE M
AR LA R E SRR e F PG 1LY 31m it > 4118l 4.1-2 FioR > R 5[
WS EARN P H - a5 9 SR —BEAEESRIERE a8 - A LERR PR 3.5m

ARSI AR SR I AR AR 1 5 i (i DA i
(A

25



AR OV BRZAREC & B 0 B IR R A (A aseat 7 1:0.5 Z Bz -
= B LR ] RE & A B B e e s > IR TR R A I (R
FIRIEGEET > SR RbA SRR B R A L E - iE BT - IzEE
EefRdy 33m -

17.64
17.45
E

— B
= ~ \

4.1-2  E5afgE R LS E E
3 FLIE R ORE

1 2 Rag IR IR R AR RO RARREAE S > Rl e AR A aeat
& AEFREIRE B NS I AE T FHEEOR K 2 (RS -

SRR - PR H ATRE Z ISR SO T AR RRIE AR - ERBRAIZHE
FRHE 2 Bl DUESE £ (raghiyie - WEC S TERREtEYE AR L EHER 5
JEEEAH N KIS T > RIS SR ORE RAE AR AR ERE 2
BRI > BRAlEte st S . TSR b e REE B o DlEsTsiate
fiHsRZ -

Hr E Rl ~ JUE TR R A S M 720 BRERERE T2
12 0.5 BRI LA GE + R EAERRR RS » K AN S ST R I -
D ERRATES LU AR AR T DUORGE © BIEB A DIE AR PR . -

26



4.2 RENE T

LEATZ 1A

ARERERATESAE SRR TE (NATM) B JREIERHZ L A1 F -l
M2 NRSOE R E SR R E B E SR P ea SUSUE - FEtb- Pk
EFIFZATIE R E R EEY BUE (b IAERFBIIZ I 2 2 BlfRE - AIE 4.2-1
FIR o 2l EICERS: » BRI ST 5 2o PR AU gl <7 (R R IR e £ - S DU ek
HA & PREETR G - A FF LU A 2 A S IRAOR 2 B a e 2 (i E -

& 4.2-1 B TUABUELE TR Z LR
FIZ LAEMEGEIEFZE N ~ REME) - PESULERZEE - BIE
TRER s B R a i Z HUSUE B2 5 M FERE R - FEoA]
FHSGEDIRE « FRRLE - B EREREEZAE o B ] REPRECKETE
FATZEZ

AREREETEA - FEFEZRZIBEN - REMFIZE L - R E-FEmH
G R AR TR oy VUPEBRTE S S - AlE 4.2-2 FoR o JEI0ARM Al #E—F
My FRalE  MElEE Wt BEReE - (TP SR R ez e
ZEFEIITTAE © & BRATZIE E 1M B R PIHEPA S - o3/ 2~4m 2 5 0E
% InfE ZRRENE - HETASRECE MR E - M (LR &R @ R F i
FKALBM) ©

27



® | @ |
& @

42-2 EGIEFHEZEREE

2 PSR T
(DSR2 R

ol <7 R0 I H BVIER TR BT SIS ~ $eE S8 At 2 v B B RT 1
LUK AR Ry 58 AR R SCIE R 2 SORHE - i 2 ORI RET I R T 0 7 H 2
S <7 PR BT AL 57 OR - (AR ERATZE PR A H RIS OR M SR Ak 2
FEF Z MBS 2 or - E R AR EINE T2 KB E TR - HAZREES H
TS < Or 2 1855 =
B H RIS S GRS > AT AU ST ORAE R i T8 %5 E B DU T B -
ANG e RIS S TR AR 2215 et ROTEMe CERHRE) JRAlE
AR ST PRz PR 2 HEERE T S o MU S PRAE B BE £ - SEte R
MR E SRR S > PR e R e R DS S 2 R
REST > BRI KEE -
B3 SZ pREE B H S el - alInbRig w2 - MR P e TR
BEsZ R RfE i TSR D - HPBFWARGTEE -

C AL T 2 TRERCR ~ AR 2t > LIRS TR ZEEEE R T
BEEmERENRETEE > {7 IR A -

DI e+ 2 SR RS 5] - HNREEE) -

HEMTRYS 2 OriT5 2 LU N BRI fRr e i > G40 - WEEE T o RER AR AT » <2

28



BESmEETy - SUEAERS SR | Gy 2 MUK E RN o M4
il 57 R 2 S ATRERA B 55 » INIE > AR IE SRS IOt A a fe s i S MR
A [EI88 952 - (50 FH) - DAMTRYSI ST PR R . > HRe PRI B B R T RIE ) H AU g 5
P o

2yate

et R A EES 2 TR BRI A RS 2 BERRE A FRE
HEEF HAVNE 2 08 - DRSS Ry £ 2 e - BElafr 2B g REETE
T A AR S5 IERF A £ S DUEE il e g 8 2 el DUEIRIZETSE |
DIty 1 2 i - A NP2 SR E A2 E R AR S 58T - #Eif
AN - ITKBENZEER & - hrate EEAH DGR E FEEE 24
KIEH - FELUIHIEM e 2 A R ag e - R EEE R 2 BV E - EEIR
TEWFEZ HHY ©
AetERES B FEEREN S - RIS E ek BV R
RGEF TG - M L B Rr PR T R S MM S SR T T s > ZAREaan T
AA SR RS S K SRSVt MR PR I 1 AR B AR -
B.D =¥ : R\ AMCERE 2 i T4 - B eIt E A S
TEfE > SZAHFLUE - SR EAUa e R R i -
C.C = + Bpvatefe) Ut B T3 Z BUREELUS SR > S0 T8
1117575 LA <2 fr K A Bh TR TE Ry 3ok

B)E ket

Mg et PRIE R AN E SR AN R AT I E iR Rt ~ B2 U LB,
AR R B E i Z SUHRAEH - HEGtFime s (Fralie F e ) - it
T (RGHE - mEER ~ &R FEtE) RINAMEFEK « ARREE A1 PR
FHSERAE T DAfH5R - DACE e A L BUa iR R 2 REE0CR - IR EE At 2 518
SERFEEHEE » HE RS s L MR e 1 DRI 2 P [ A S AP A KT e 2 SR 3 i
RIS -

I HAR e AE L - SRR A+ BAR S DR « il - H150 R IRERE
J& ~ BIPM I REIEAR ~ SR e AR DR - H B # e

29



Refi] > IERTHR I e e - IR TSR A E ST 2 IE LA IR (S
FER - HEIAN T2 H pifEsidiaE i gt + 2 JEA K Rele BB RERTT
IEE A ATt T AR P B A A 1 R ST A

i~ EENE—E
5.1 JEOREEENHE

LIDEE AR S B S 2R > AR TR PRERTRY)  BRIZHEE R s 2 0H - % 100
12 H 15 HBfZ 2 EAE 68K+366 i - FAfZmHFE S e Rt CE R B
= Blraie Dot 2B b REREIE - B E S H i - FRiZImR
HIEHU2K » Efefiia i - REBHZEN 2 TR N FHII 5 2 KA
MERSENE > YRR e s E R ER e /L > fhiifE ] A e E2mE
B EHCE S 2R TR B A% -

20 10147 27 H R 8 H 28 HEBBEIL T R 68K+408.5 K L
68K+434.5 FRFZ{E SRR E R - 416 5.1-1 For > KE&/KELAOHFE
T T DT Hosm Y - A phEE BT - HIERE EE 68K+358 K HiE
68K+390 fig - S&AHNAEIHHIRIR SR - SFHRYUR R TR ER Tm > 26 12m - 3]
SATRILCEAE L [BIESERL - JTE 20m PN{ERIFIBIZ Rt AERSE - DAHE
PREEE -

e

5.1-1 68K+338.5~69k+390 HifiHfHir B~ = [E

30



3485 101 42 10 A 4 H 3R pFE B2 68K+380.5~68K+410.5 A {HITEHL A& 6m
EREETE o LR E R R R AL R A PR TR (LU R I et -8 s £
HRAD) - HEFERE S E R M N — - ]2 3m DLE - ZEHZEE
RAMETI BT ECHYRE > SRRl FaE A - RYE KgEZ e ]
ZZR st IR SR IR UPe - g 5.1-2 For e

5.1-2 PEIlsZ BR B 2R G iy P S # i B0

4. XA 102 41 H 30 HILOREEE T.2 NR1060 B354 NR1057~ NR1059 TEHE
PRERSEET - DL H AU SIBGEHE 7 HE Tl B SO 4 sE g B e 4 > AE 5.1-3 Fvw >
BEMEITHE I B EZE -

5.1-3 JLI H AUSREGRS S et TRER 1%

31



5.2 F R EE AN RE

1 B 100 5= 4 H 18 HBEHZZEE 69K+300 #L - BHZHIASLHEEI VR » 1k
FAFZJT IR IR - DUEE 52 iR i ha T2 R B 1R LI P (s L BR T2 T A 2R
591k > BUEDURRERE ~ HIrMEEE - WEIREFUBIREFRIZERL - &
FIURIEHIE FMATRIE - EITHEAEE Sl T/KS G2 AFIZmE - ik
JURTIEIRER » RAETERRIER - HEIMAERRBHZE L OHET ~ A ~ SCORAAIC
ERENE - BEERESRIESIRATE BRI RIES - 5
A FAIZI R I - BIZETREL - BRERERE I - ket 2 BRI
Sl S RIS AR - BHEH] - HCRTRE Z BB A TR R+ (B4
& 5.2-1 A7)

(DIURIR SRR, ~ BIZHE L O -

O fmEER 2R -

RitdmiEsme - SAERLRE

A €—

&
Vs O N
Ir “‘-,;_— \\ AR “’r__ |
s SN e :
N~ r / e

B A-A #H - NN BHEEEES
MAHE - aaRE LT TEYREFEY
~ TS

5.2-1 WS R = LE]

32



2.2 100 4¢ 6 [ 15 H R BRI T Ff2 2 A2 69K+251.8 - Rl Al ERA 2
T RECUEERERE 69K+255.8~69K+250.8 I R4 2 X [E 5 e K 7B
ARAEZS > 2 100 429 7 9 HREEF e ATARBUI T 140em - HifE ARIEN
FEEAELY 100em 2 H&0Jike - BAFZH ETHIRRSS A £ 0% - #iFRERA
AR R 88 - TR ER2 NGO IRRERR A Y+ SRR I LUK 22 B3
BRI B MU > SERGRTESEETE - A8 5.2-2 Fow -
69K+250.8 (R785-1)
* 100/09/09 REESEE - NBHN1AR
P i g (] — R ZE B D HE

Fi s el £ 2 1 — TR Ao PR

B R >

. -~

5.2-2 BRHETE A2 (A A B A o 7 R
N~ BRI
6.1 JLORREARREI R

IO BB Z I THHE SR AL i~ BREIRER S IS A 1+ 2 BRI S IR 2+
SR A B R BRI - INEE BRI E RS R B R Ke
AR SRR ARG R /KB (R Y ) - S DR Z IS SO Rl ~ S/ Vate
[ElEE ~ et RE - DU AE R BT HEERHEE - R ERE 2 e

33



6.2 B IR AR H R

SR G -RF PRI St B R B - s DLRSHHIIHE ~ S =02 Rl ~ =2
PREIINSD e ~ efFE R ~ MR ate MR TAdNBh 10k - Az Tz
PRI » S0 BRI P Bk 8 B R 7 B i s i s ey e S et o 40t L BIGaTA
FER o JER P ESTTIAME NI FATE RO AT B TR THAR R - DA
SOk TSR - s TR A& 6.2-1 B ©

= WIEAT

2 | ®© o0 00 00 0@

T H5

6.2-1 PEGBHZETA R R E
AR R AR BY TOANE MRS BdE - ()AL B LI aE s R A A
H o SR AR R E ] BB IBEZ R TR B T o $HEDERSTREI A
REGT AT R~ FATZTHEIfGE ~ SERE SIS RS SZ B FE VIR R(2)
DUSCHE SR SR BV R 28085 - TR ORBA TS AT S8 -

6.2.1 #E T B SR
HH 2R DUKRAEE F [EsE SFies g > BB T EEHEER U ED

P WEHSANN S 2 EWE - ReETR B ER KR
597758 K FE A LIS > 4111E] 6.2-2~6.2-4 F7rs -

34



MO0 : s K | — R F X1 9 [ TR
RERM MELE

6.2-2 M FEHE 2 BLES S E N E E

2% (LI AN ELTIN0ADY
LRGN -ATRAN

o EHAR AR
SL¥NE

LTI [T
CLITE 1 -

jt | EET

69K+000 6aK+100 K200 G+ 260 BOK+300

6.2-3 M FHE DL BB AT S R R

6.2-4 #rF A N RIS~ R E

35



6.2.2 FAZEMIRESR —L OIISI(GFRP BB ESTE)

R E RIS N (R AREE - FERGRIZE L O MR & E s B S
BERR BRI AT/ F PO £ 0ohnsh - DA Rzl E R ST - bRz mm £o0
[FEISMEFEE ~ flisf R B HE DI IETE > 4008 6.2-5~[8] 6.2-6 FR

"“m{’ L)
& v 2
™ o 2
WiEH & ol Y -y
* >y By B
- Y

6.2-5 OISR T~ R ]

GFRP £ -2 fo §)

® O e O

® O ® O ® 0 e
ME R
O @0 e 0 e 0@

o \o; o e q\o;;
GFRP 1% o 8 cmb«/:wu
% -miL *=ma

6.2-6 OISR R B E

BEill M2

=

6.2.3 $EE[E 45 S

JURE EE R L b RARA RO AT AR o SRR 2 45 S 5 > EERBE
PEEGEERH A A RCERSERUR - RIS G455 E AT = BT ] DI 3
ST BURRBETIERE - BE > VRS E hEE > DiEETE L
VU Z SRS G B TEER > B R 2 ME TR HIRAR - iR T
PHER > A& 6.2-7 Fiox e

i 5-0~0

6.2-7 SRS ERORELE]

36



6.2.4 e E — W EERER

DU TSeigss ) iVEES  INIRERG PR E R - RIS E SIS 242
R ERMILECERN ~ INERESGEE - (FERNEEEEEE 60cm - DL
WIS E R Z SRR » WE 6.2-8 R -

L RLEA T
®© 000 00 0

@ © 0 6 © CS;FREL%)&U%

6.2-8 Wi E m R B E
6.2.5 [F/KESE

FERSMENENE > (LRI R R 2 AT R Z 2 /KB EC S HE(E -
RBATZIENS/KENL ~ 2OKEARVIN ~ Sl EE B R BRIZ I SsbIF I S - R
/KBTS ~ SEATECEL - SEVEIRAR - TERIER ST ~ SEVEFLE - A - BERNE
BE o MRS AE T I B oS R -

t‘éngﬁ

Rl TER - #EEE R - WU - FO8 B R ER 2 E R E SR
DA REEES - ZRUTRI B ERE R S8 R BRI % - B
Epg L UREe R TP BT 10k - BB ETRTTBRTZ T2 - I FI() A REEIL
JETRIE § (QMEINJeHESIEINT o HET TARRHRTE S O INBIIZEARE o D
TRERETE © () AREIERIIIEE T 2R (O IIRERIZ TR -

ASLPRET H Rl E v IR e R E - AR AU RS R T - 12
FHFIERRTZ S R 2 Mt o B 2R BB iy 2 [l8% > (RS TR SLHER R
EFIZEEBTCEHE 2 i T.2% -

37



25X

Terzaghi,K.and Peck,R.B" Soil Mechanices in ~ Engineering Practice ;> 1967 -

EEER TR GERI R TR T B CRE TR T H
5 > 1985 °

PRECZ, WO, SR, BRAOR - T 2R R EirE R | - 45
JPRER B S AT > RIS 23 5% 0 55 49-54 H 0 2009 -

ER GG TEE(E) 2 E Biuh (&) M EES E R b TR G 2~
62K+500~105K+800) 4 &l a5 a T S 2 - 2011 »

A ELE A B R T B K KRG O R LR AT SE B s
2013 »

REFIR > T BB Wk > 2006 -

BESCHE ~ TRANEE > T IR A E SRIE AR IR B TR | T8
it 1318 > 20123 H » £ 105- 112 H

B ~ MR - BFE - FREBU T IERGERERIC TR,
RHFZEBHAT] > 25 330 - KB 100 £ 11 H > 55 48-57 H »

AR T TR lraE 25 11 Hi- B 5RREUE R 2 2807 > 1985 -

38



CARBBRTF T I R BN AR HEE
‘zo\spﬁ. '%iﬁsﬁ 9 *’;

The Mechanism of Independent Verification and Validation
for Hualien-Taitung Line New Electrification Overhead
Catenary System Construction

sEF#EE Chang,Wei-Lint

Brsgstlh © 2L P IEE g —E 50 5%
Address : No.50, Sec. 1, Ren’ ai Rd., Jhongjheng Dist., Taipei City 10052, Taiwan
(R.O.C)

TEEh(Tel) : 02-2349-2183

BE(Z55(E-mail) : mwl@motc.gov.tw

Eng

AR 97 & Arcrats e TR @%«&* P it -

(RS TR N
MOERMEF ARG, o M bR AP AR SR B it
* @’ﬁwﬁﬁﬁﬂ%ﬁﬁJ~7ﬁﬁ\w?£*i»@€J%%
£ 40 N TEMRLARPHETLERE RELRES P 8T
BRIARLRGHLE FHRIRFEFIE D AL 2 KA
L e e gt P”"T"‘Z“J BEREP - Ho 0 UER B B ST EES

I RESFEV VRS R

VIR f SRR T 0 B AFE A RTE BRI LA AT
%ﬁoﬁﬁlwiﬁﬁﬁmﬁ %%ﬁ@uﬁﬁﬁé’&%r&%g
W 7% T R M(ALARP) ) RRP] > FER 5] T RTAE ks kv Y
~ANRE o TR RIEE KRB IR R o AT 1 IRE R A4
f B AR AR MRS o
MeEse t BT F T EIR - pHRBENE S CRAEE LG

Abstract

The Executive Yuan approved the Hualien-Taitung Line

mEl BEE Rt A

39



Electrification Project on 2008, and the Railway Reconstruction Bureau,
MOTC (RRB) isresponsible for the implementation of the project. In order
to ensure that the systems functionality, quality and safety of the project
are in compliance with the specification and requirements, RRB
commissioned the independent verification and validation (IV&V)
professional agency to independently verify and validate the project
design, construction, testing and acceptance tasks in the design stage.
Otherwise, it is also included the system assurance mechanism to ensure
the implementation of RRB’s quality assurance system, and meet TRA's
operational requirements.

For the railway systems engineering, it is the most basic request to be
correspond to the government regulations and contract specifications. The
contractor and the IV&V professional agency should prejudging the issue
in advance actively, figure out the consequences, calculate the
cost-effectiveness, and develop the control measures to control risks by the
principle of “ As Low As Reasonably Practicable, ALARP”, in order to
ensure all projects are compliant with the regulations.

Keywords: Railway Electrification,Overhead Catenary System,
Independent Verification and Validation, System Assurance,
Risk
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Abstract

Railway €electrification is from the existing rail routes to set up the
overhead contact system (OCS) and the substations to supply electricity as
the power source of trains. Construction of substations and OCS
equipment has its norms and standards with which construction units and
supervision units have to comply. All equipment is qualified by the
Ministry of Transportation before opening. This article is a brief
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introduction for the hardware equipment testing of Huatung railway
electrification, and also to let everyone know, Huatung railway
electrification with a complete inspection and testing is a safe system.

Keywords - Hualien-Taitung Line, railway electrification, overhead
contact system, substation
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This study aims at analyzing the demand of dining cars for
passengers at TRA trains on eastern line. The survey was conducted on
April 16 and 18, 2015, and 1208 gquestionnaires were collected. After
eliminating questionnaires with incomplete responses, the total effective
guestionnaires was 1116, i.e. 92.38% effective responses rate. The results
show that: more than fifty percent passengers think they need a train with
the dining car; moreover more than eighty percent passengers want the
service of dining cars, and be willing to use the dining car. Therefore, for
the purpose of enhancing passengers travel experience by providing new
services or products, TRA might consider bring the dining cars back into
operation of eastern line. However, the most of passengers would like to
see the Puyuma Express with a dining car; TRA needs to thoroughly
evaluate the technical availability. Furthermore besides the selling items
of snacks, drinks, microwave food and TRA souvenirsin a dining car, TRA
should redesign dining cars with facilities to provide fresh meals, which
could target at the group of male and age above 35. And the target market
of snacks and drinks could focus on female and age under 25. As to the
operation of dining cars, the most of passengers still suggest it should be
self-management by TRA.

Keywords - dining cars, demand analysis, consumer behavior
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A new situation was created in Taitung line of TRA
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East public transportation has gone through 3 major changes
since 2006,for 10 years. First of all, No. 5 High Way opened to
vehicular traffic, as a result of which, railway travel between Taipel to
Yilan had dramatically decreased . Secondly, the Taroco Zechiang
Express Train started a maiden voyage, therefore, the travel time between
Hualien and Taipel shortened greatly. However, the most important is that
on 28 June, 2014 the construction of Hua-Tung railway finished and
opened. Travellers ,therefore, could make a real one-day journey by
taking the newest Puyoma Zechiang Express Train and could go and back
from Taipei, Yilan, Hualien and Taitung in one day. For these years,
under the great efforts of all staff of TRA in the long period of time, it has
actually promoted east railway transportation services to a new state and
achieved the growth for both of the passenger volume and revenue. In the
future, TRA's east transportation should have great progress under the
present foundations. And to promote the railway service, TRA will make
analysis constantly on the changes of passenger volumes and capacity
demands, and to find out the real needs of travellers.

Keywords - Hualien-Taitung Line, railway electrification, Living area
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Abstract

Railway is one of the most important transportation systems on land.
Modern technology have transformed railway into a high setup cost
system, but it is expected to maintain growth due to superior efficiency.
Reasonably estimating railway capacity is important to planning and
management, but such a concept cannot be defined or quantified easily.
Numerous factors, often interrelated to each other in a complicated
manner, make such an effort hard. In this work we use a timetable-based
capacity estimation method to estimate the capacity of the Taitung line,
which connects Hualien station and Taitung station, before and after a
major railway improvement project that completed last year. The project
electrified the entire line, and upgraded part of the line from single-track
to double-track. Findings indicate that the project significantly enhanced
the capacity of the line, but capacity also decreases as the mix of trains
become complicated. It was also found that trains of different ranges
impact the capacity differently; the influence of one train that covers the
full range is much larger than that of two half-range trains. Finally, data
indicate that although a careful bottle-neck analysis is used to pick the
places to be double-tracked, most improvement in capacity came from the
combination of electrifying and track upgrading. Either one implemented
alone would yield only minimal improvement.

Keywords - Railway, line capacity, timetable-based capacity estimation
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Abstract

Operating conditions is the major factor in train service planning,
according to passenger needs, modifying operating conditionsis able to
make the most proper train service plan, which is become a desperate
issue. Snce the electrification of Taitung line in 28 of June, 2014, the
traveling time between Taipel and Taitung is significantly reduced, making
alarge boost for Hualien and Taitung tourismindustry. For an operating
corporation, how to make train service planning more effective and
progressing has become a major subject in this research.

Key Word: Operating conditions, Train service planning, Railway
line capacity, the Electrification of Taitung line, Preparation of Timetable
and Train Diagram
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