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Albstract |

The unmanned aerial vehicle (UAV) has been well used, advantages includes easy to operate, wide range, the
wall texture of greater clarity, high precision, high efficiency and low cost. Due to the above-mentioned points,
nowadays many associated true 3D model is applied for many aspects accordingly. The oblique photos catch
many images from different angles, but it just partially reflects the actual appearance and characteristics of the
objects, thus the associated true 3D model should be more realistic compare to the actual appearance. The object
of this study is to evaluate the resolution and precision of the true 3D model generated by means of multiple view

images, including vertical, oblique and ground images.

The results of this study explore the relationship of number of GCPs, resolution of image (ground sampling
distance) and the effect of ground images. By means of drones, images and some field surveying, true 3D models
can be constructing quickly with high precision and high resolution. These models can use for many aspects, e.g.

virtual reality, interactive web publication, digital resource preservation and educations.
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The Practice of Wastewater Treatment
Plant — the Case of Hsinchu Science Park

Abstract

Proper facilities for the disposal of sewage is necessary for a science park. The amount and characteristics
of sewage change significantly with the dischargers’ type and products. Therefore, it is important to keep the
treatment processes highly efficient and flexible when designing and constructing a wastewater treatment plant. In

this case of Hsinchu Science Park, a wastewater treatment plant was built stage by stage.

The first stage of processing plant construction, which locates in the environmental-1 north vacant lot, has been
done for urgent need. After that, the second stage has started in 2014 to service the new factories relocation

into the science park. A de-ammonia treatment was added into the processes to meet the latest environmental

regulation which enforces since 2017.
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The New Design and Construction of
Xincheng (Taroko) Railroad Station

Abstract

Xincheng (Taroko) Station is the starting point of the Hualien-Taitung Efficiency Improvement Project from the
north, located not far from the eastern entrance of Taroko National Park. Most visitors to the park usually take the
train to this station and take shuttle bus to the world famous Taroko Gorge. At the station entrance, an awning is
designed to connect to the station. In correspondence to the layer upon layer of the station plaza in the mountain
forest, the image of the awning is used as a continuation of urban activities. In addition, the gateway is used
as a transformed “interface” between the outdoors and the interior space of the station. The layer-upon-layer
entrance image is strengthened through its layer-upon-layer design. Looking at the gateway from the plaza,
a space element “door” is shaped and created by its half-covered and layer-upon-layer design. Therefore, the
reconstruction of this railroad station would be a monumental improvement to the local community. Specific design

features and construction key points will be described later.
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Introductions to the application of BIM in the services
provided as PCM contractor for the new construction of
Formosa TV Digital Media Headquarters

Abstract

The government of New North City planned a special Film and TV Media area in the Linkou District to promote
the investment of Film, TV and related media industries. There are game village for the athletes of 2017 Taipei
Summer Universiade in the vicinity and the Mitzui Outlet Shopping Mall, the largest in Taiwan, is also nearby.
Together with these business, services and other good amenities in the neighborhood, they hope to develop
Linkou district into an important Film and TV Media Center of Northern Taiwan.

Formosa TV Inc. is the first one to move into this Film and TV Media Center. The New FTV Headquarters
construction project started in July 2013 and completed in January 2017 and became the landmark building of the
area. FTV has moved into this new headquarters and started all their operations of production and broadcasting
there. Our company’s PCM department was awarded the PCM contract of the project during the construction.
Our scope of work is to be on site project manager assisting the owner to manage all construction related matters
besides the legal designated supervisor. The followings are the key points of our construction management
procedures and how we use the BIM model to help reducing conflicts in the construction process and achieve high

quality work in this FTV project.
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EAfESR(Key Words) : B &5 (extradosed bridge) » 1512 (bridge tower) » M B FE /I (external PT) ~
FIR B (stay cables) ~ PTI(PTI)
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BRFC ARSI BNRIEES LR - IREERLZERERMER - mREMTERETH6
FERER > AR RILIZ A )| B R I%E S48 (Extradosed Bridge)sXETHEL @ B 15 R 3RS S EHM R RISEM
%= AHBREBEAAREL  RTRATRASHINE  BAFE—EEEHRRERESFEIA
BEZBERNERE ESCTRZEETRRTRN0EE - B FRUBREEMEBLE - BSEBR
EERELHR - AXLRERILZEEREAM - MBEEBINEFRNMRMEEIIE  MHEE #E
EHRETIEEIRS  EHAE2EZALBRIETL 2% -

The practical experiences with extradosed bridge
construction of Suhua highway improvement project.

Abstract

There are several tunnels and bridges distributed along the rout of Suhua highway improvement project due to
the steep mountains hills and cliffs. Six bridges have been designed in Nan-ao and He-ping district, one of them
is Nan-ao North River Bridge. The construction of Nan-ao North River Bridge based on Extradosed Bridge design,
the design perfectly balance the beauty of landscape and economic efficiency. The thin structure and aero-dynamic
looking always made the bridge become the new landmark when it accomplished.

The Ai-lan Bridge of freeway No.6 is the first Extradosed Bridge in nationwide. Although there are only less than 10
Extradosed Bridge has been build, in the recent years, as the building rate growing, several Extradosed Bridges
are during constructing.

This article use the Nan-ao North River Bridge as the example to demonstrate the construction method, quality
control of material, precamber control, and other construction precautions of setting external PT on stay cables of

Extradosed Bridge. This article may provide a reference for similar bridge construction.
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Case Study of High steep slope Construction- Wukou Section of
Southern Cross-Island Provincial Highway (Highway 20)

Abstract

The Southern Cross-Island Provincial Highway (Highway 20) is located in the mountain area, that the disaster
accidents (falling stone, landslide...etc.) happened frequently during the typhoon season or heavy rainfall. Due to
the constraint of terrain and geologic and expected to avoid huge disasters, the construction would be procced is

mainly in reinforced retaining wall and protected within Geogird and shotcrete slope protection as well.

The Southern Cross-Island Provincial Highway is an important road from Taitung to Tainan, Due to a lot of
aboriginal tribes living along the route, making Highway 20 is more important to let residents access, in order
to transport agricultural products and develop tourism industry. The project is conducted in maintain the road to

ensure traffic safety and sustainable environment.



i e ‘oo‘

120 | No.116 | October, 2017

O BERESR @ EEFPHHI

© EAMEIEE

QBEFE

QiﬂMHEEEEE e AOREN

B1 52047 146k+ 775 102 E

= TIEfut

TERMA NN IFRE BF IR B BEE KR
REERET » (LB FBEL - B RRRE SRR -
MR - NEBETEEN T » i~ KT
SHMEANKMELE » [EH208146k+775
157k+600 ~ 193k+050F FEFEBE R A RRE MK
BIEERENE -

B0/ R ARAIN ISR L - B
46k TERGHE DN KRR ILBRERO(R O
&) - BIREEL2,700m  ARZEARZRAK
ARFRESAR  ZEZFLERE EF
B= -

ATREEACHERE  LLUHER
- -mERCCBENEHRRERT 8B
WABHNNN0~T0ELA » FHEEZ100m
Th BaREARESELR15m~18mAL » A

FEERRASESLEESZ  BRAIRE
WRRFRKRE DR

8 LEME

B0 ORRBEEDITAEGR -
ITER/MRRBATERBRRAS  EItiE
RRAZERERCERTF - RZEitE Ll
EEE BER{CBENRERERE - #8
DERERBIRRY - AR TENCERKEER
HE - BEZXERFENRIRR  REDFEX
BETE - WAL ZEGRER - &
R DBREONTRAE  MEZREEER
- BERR R BNEFERBREL
B MUER LK ERESFSNNURE -

REELDFEZEREEAR  AEFH
BRI AR FERE - EERM BRI R



EBE  ZELARE » BELL2%ZHIFER | BEEBREREEEREMELNT2m : B
150m# » FRE6OMZ EF FREMAIRAE i HAEBEEREEN15224m? ; 5IRBES
BLRU12% 2 #i TeF ! BAEEN42T?; MSE LT ESIm 0 B

245m ; JUBHAEF 1K ; BREEIE K49 1205m -

— AIREFEFEAR BEKFERARE - & TIRARHMALN T GHE2 ~ 3)

L) ERER
= __ |BEDERE=S - E:a:?f B(L10) |
ERTES(L=4m) — |BESATM020) |
= | BRER(L=4m) | EEZERawE — [SEELI®
EEES T I ST (L=2m “Ew_m;_ﬂﬁmt‘hg_-na}‘_
7 |EmsEei=2m) [ EEdzaae — . =6m)
T | Emssn(=4m) —

B2 i~ EEASRIPKR R EE

3

i

1
1
:
1
1
1
:
1
1
:
1
1
:
1
:
1
1
:
1
1
:
LB E I
P Bl :
:
1
:
1
1
:
1
1
:
1
:
1
1
:
1
1
:
1
1
1

No.116 | October, 2017 | 121



i e 4 ‘oo‘

122 | No.116 | October, 2017

—) DRFEREZKEAIR
R WRIKERE ©

% Bt A E K

(Z) 146k+600 LIBIZMIATEEE « PESE(E
BEihf - BERARIZEENEKS
B REHRELEE

(=) RTH 146+600~8 10 HIB KRS
HERE  maANEERTOM £8
BIFHEES B BifEERzFiRE
Wi EREE R AAIAE3MER » ALLZE
BE AR e R REL TR 2mE R
RERIE -

(O BETERAI0mEBE RN BIFRIEIE
AR ENEE A RERE

Z ~ HRETRRR

AIRZRBERBEIERTBESFZRAKNE
FE > TNEREERNRE  REENERN
ARRBBERHERBMAERRRYERLE 8
SEMER  BE  NEEES - RER
EREETRHFEMNERTE  KALITRE
U ERIBNER - B4R -

(BERR -

() AT HF 1464810~ 1464975 iR
BREFEE  RESEREK o8
BmE3om EEEFERE  BRFER
MEMIEERITRMERE  RItZEE
BERREEBESBALITRImE
BRLUREREEY -

(F1) BH146+975~147+090FBEIEZ 12
WE(EAI30m) » B ERATERRAE -
TEAHEADERFERITRER
AR B A AEN FT R 4mBE R LUR &
BEESRYY o

() B2 146k+9008 @ B LIFAEL
200m @ & CBRAIRE IR ERE
1B BT AREIKER  #EY
I TKL YR B TR

B4 LR RSB
ZREARET

AR

(—) HRBERRE
RoBOHE LB PREHBIR > I

BEESEMNRES FERIEHER

BENEREIIRE  RTREEAFNER

EE AIERERBELR  DUREEX
ERERA BEFNBRBERTELR

(Z) TRESHRRK

EERERRRGERIWNIE B
HMHRRNTERCARERRR - ATRER
AR L ERE - REEMAMNS
B DEEFE  MBLTNEERER
5 RS HRBERNEEREIRE

() wiEEm
B0 BEAEER « RASEEE
BB I RERAESE - m%@g



BELYRBER - BEARBERBLE |
AWE  HRBENAEEE - ATRY |
REGETERABR  RETRHEEN
BE - ARRA RSN RETHSNE |
BEE(  BEAEZEATE  ERAY |
o EATEIEY)  WEH « RBSREAE  |
IESFTE i

PE——
2 - XGRS

LITsiinshiE e B AER G I RF LIEEA |

—  MEpELAEE T2

S - 8 | taRKHE
£n | E

HOShiE LR RS E R
(BRATRIRE © #EM)> 150kN/m ;

T [A>75kN/m ©

ERARIERER 1 20% LA 5 EKIMRIBET500/) 65
o R E A T0% MR R

MBS

F | DNSHHE T im BRI E
(InSHIE LA ERRHEAFSERR - FREARE K
PKERERE > WMNUSE)

4 ‘oo‘

+HH
=94

Yk

B | INSHIR AR TR

| (BB INSHiE SR BB - NSRS
[ | PRER - ERBEEREZEDF 15cm - DUER
o | 2B

Y]

No.116 | October, 2017 | 123



o L B%

ITEREEHEER

B | (R TFEE EmShiE L Ees  wIsk
MBS BEETERR  LINEEEAS)

TR T AR
(BBRBEZEREE25~30cm » ZERE
% |500mA—E  BEE0%I L)

Z | seEs -
o | (DR EED2500m « HiRBBAT B @2m

BR—X  BFRREER

BRI RRRER
(50cmERFAARECE 5 = BIHIRA BREHLY
B BEERIPIKER)

HEEE
5%
YRR
e
P B

ZEIIE

FE | (BT R AR TR  WANER
L0 | ELUSRRIET | AT - BEBEA

THZRKBERNE)

124 | No.116 | October, 2017




~ - BHENEERIETEE

S flinse

71 i 4 HERIEI S S A8l i otk oo

§F 7 §A ER IE ACGE R IR AE

KA R SR IR B
(BB ERAZELA BABR  LIRIRE
ML)
| EAEU
| IREAE ¢ 290~540N/mm?
. : o $E¥F 8 = 230g/m?)
R | e 2108 ~ ARV

(B 1 R325mm=*5% ~ Hihr= 15ton ~ bt
Y21 ¢ SEHEE =3500/m? ~ (b
7BRER ¢ SEHEE = 3500/m? ~ b1t

BWIER AT RFAERHSR  BERCHES

10emB_E

(EfERIEERS 2L ABERE @ EHESE
BG4 )

EREILFESR

sl | R TEAESImBINEEER  SHEEE

KEERTER  FBRERRES)

4 ‘oo‘

k58

ARNNHR
(ERARKRER  NE100 XAREEIX ' &
R RERRIEE)

AR
573

No.116 | October, 2017 | 125



126 | No.116 | October, 2017

H:;ﬂ'(§13mm@2m1§3

S5 SR RS
(& 10mm@2m 43)
SR E E

R

L | (REREASESRLTE - BRE RSB R

AR SRR
(ABREEER)
AREE

=)

BB

RiE

S | (3RESER fo= 300kgf/cm?)

I8 7R SRAE
(W=35cm, H=15cm)
BRI BRI

WEER 2 EE R ALIEEMRIES - &
RWEEE  FERERE

EEERE

e

[ | BLRERS  ENERER
8| 87 > MEREFFRINE

A ER(E&90~110cm)
PEHEE(=2cm)
EEEEBES

(—) BREERER

AIREIRREERE  REASR
PR ERAE R TU R R AE M B EH
o TR RS - BN ERE
BRETHRIZ2ZERMH - HRELH

AIREEEMERFET PR « BESZE
& WHHEERR At - BERRT(
EERE - MBS

RERRTEEERE - KHRE
PIRFARRTRES IR R BIEAET » HIERER
iHE - 28 FARE  ROXHF 0 U
BEE TRRERELEIRERAT < KR



T s A e et

........

s
Yiaaa
- el

I e i L

IREE | m

BiE T 55 L e T E2 s M

i i O e s i S

BIE2 WIEe
22T =

4 ‘oo‘

Be ERHEEEME

k58

R ARWEE T RS RELDELRE
RZ2EEFHEBRR(EREFERNE
REBEEE)  MARKNMLRBIH
BRTREEEZKE - KABRRENDN
EHEE  BMEXERIL2EE &

B IRE2EE B LIMAKREEEN
HITHEL(ER - UER2E T ZBH -

#HAERHERLR  ENBERARR
RMEMABZBT » ERNLUBKEZE

No.116 | October, 2017 | 127



8 4 ‘oo‘

58

128 | No.116 | October, 2017

RitFRECBRRESR  EPRXER
JRAZT -

1. EERRA
MIAEBZ TEBRBE NEFREZ
EER  EABBSEE -

2. fAERRA

() RLZ2TR

Rt TABTERF » TN EE A
HETE  BREARERBERER  BUE
TEBABRE LBWRBECEERFERRK
PRI o

(2) RRBIFEERIR
ARERBR(R2HRBFES TR
Bo2nEMEm -

3. BEARRR

(1) HEIRKEE - BUETABRBIMF
MEENEEMN  THRE2EIHAE

(2) REERTABEETBRERCEEHARF
B

(D) mEBRFEEREHR

1. B AmRE ISR R T FERE
ERSHIE °

(1) B4 138 » L=1.2mAR A5 1E A SHEE -
InE A kR (ET) °

(2) FINFEZED80cm *» T HEFZH L
BrAB R % (20EI8)

Q) Z2BRBHME ERERIEHK
Mo MERRE  HR/NEBHBRER
1E2300kglL L o MBI AR B 1/258 0747
12.5mmfE B4R » Wi E A RR S (AE

(4) LEEHHNME - BAHELBTHERE
TE 0 MBBABREREEIE DX BAERE
BEERFLIE#AGNE10) °

B9 ZEBRRIHER

G) BEm=3 BREL2(MHKEHR0
B #FI1ERREERHE~EE 1
B11)



(1) REEHFVIER -

(2) ZRREFEARRREEE -

Q) BEREAREHEAABRETERESE
B HIREWERE RS DIk
REA ENZ2ENE13)

"

14 B T ABESH RSB

. ENMIT AEAZEEANETRE I
BE—BRIEBRELZEBREEER
BERE  HAESHEIEE14) °

B12 R2BRETFECATEE

L SALIH BEEEISERRGE
FRE) » BRTREAORAS
BTHEEEARRAATEER BN
BOK o

A T \oo\

(6) FRIEANEERR  EERE@
12)

2. MRBBEBFEAERZEBEENLZS
W RRME) -

No.116 | October, 2017 | 129



i e ‘oo‘

130 | No.116 | October, 2017

(=3 %ﬁ% o

6. ELABZENEGRREREAZS
TREE -

AT R2HLEEEAESGHREEKR
EENR TR ERLEES)

EBENEAE  BAABEEHRRE2HE
R EDNNELL L) R EEESH -

8. AEEMFBEXBIIRE -

9. BEMBRANETEREMKEMNEZ
TEREEBFNER > DNaE£4 T
fEERH

10. Rl B TR2EAET/ESFRI -

1. BES T TERMEUMIEE TELTER K
BRIV B R2EEFERBRKRE
FEH ) BERS T EREETERERK
HEVRREHER -

12. 8 THEATHIE T RIER AL TR
Aehe  WESHITREIERSEHEE
MEARBERAESANEBENTHIMET o

13. BHIERIRIHEEAN  TRAER
BEREEEARESNTHR2H4EE
Ko WARERKET#  BEREIAE

EETHER2MT -

14. DRIEES T/ARBE AR EEN
T T - BEECEERREFRET
DN LB RIEE BT AIML

15. 2HRE T RARL2ARTR ALK
SIS AR -

( ) /J\HIZI

BERTIZREY  EmaExE B
HEABRRGHEIAE  MREALER
Ay Al BRKERE  RE—EAKR
BB - MEENAEREE > RY
BROERFESN)  BERENEREER
HWRARNRA ; Z—J7H @ HEEEMN
MBS @ ZEERMAVEE - NRE

B EBEER  TRERZCERENS
BT AERERE—RNELIAS -
%FLTJ@IIZDWEE F RERR - ABEA
CREEXRFAE  REFELIFEST
J%UIE BREMNBEBRE A gl
REHE  HFERS TNIEETRERAR
T SREFXIERNENS D  TrEfk
ERZATR AT EREE BT » ErtlER
BEAENRE -

» ML E B EE R AR TR

(—) BEBmE

L RAKE BRI EREREBEENREM
RS RARKEEBR T ZAHE N5
16)AR » ERE TR R INEMRE
e TERE - FERIHITT TRIE204R 193k K
EEEIRYP  RAEER RBIFEERE]
ER240HBRNIH  SEERLENE
B RIMFRERE—FIEHTL -
RIAESFFNRR IS EEBE
TIT#E RIB/K210HEX  FLRE
RS ERTEFRR - RIELL491
R RBITHBEBT00HER @ LLRER
SN T B HMEER

2. RiIrZE  mEARMUELE  BAX
% HFARAE ?éfF?éﬁ_?%Hﬁ?R
BREE AR EREREIE-H
UJIE%%{I%?EIE%@WQ&VF% f&
RUERANE - B—RRE2RELLY
EBT > TeefRERLIRR

3. AARR ¢ IIMERAETEREZE - ABSE
g REER 0 BEHRER2300m A
BAREMSE BB AsEHEEILE -
53 ] 4t S BB 2700m » KR ZBE

ERIRRERE  BEFENERS



AIRABREE » EEEE -

2. B - RBRER  BERBEX
TRE > DAEEBRE  BERERE
(GEL =S5 ) 1= UN=EFUsq g T
B BREERE—EH

3. BREE  BAEHMARKEIHAS
BB IRE  BRABESHE I
st TARREMLERLD - REER
ERIRFAER o

= o

EERC BABBNREEARE A8

| EREEREAMAEEN TERAE, TE |

R - ABXERARN 2L TE— T

B S, R TEBRE, BAABKEEE |

B16 106E 0 E Av0 KA R | BEED) o BATREREERNAIE BT

4
F S -
P 3

."- .

RAMBEAHIEEENERR  ERHNER
EEM:s  AERREBEMELNELIREE
B R AR BBERATE - RAKEFHA
AEY AT EREINEXLERMNE
o BREURTIREHPANARRER ;18
HIRERE B K~ AL RKERFSHBEILEN
g - ERERLREXENREBM -

17 10541825 H&204R 157KEE

ZEVR

1. RBWARKBER  HIRPE (MR
E) - RE1014 108 R (1065E08 B187]) °

E - BRESRUEER4E@ET) B
WERE  KRBEAERNE  BHEL
AERIHRE  EREVEEBIETRE -

A T \oo\

(D) FRREER 2. REEtEBRIEBRKRNDERAR » 5204

146k+400~147k+300 K EBE T 2Rz
LERNE  8FRARE+T—ARAS 3% 0 20154E108 o
BREMAE +—AEXF_R X

RBEER - Epl AR IEE - B

No.116 | October, 2017 | 131



[ ] [ ]
[ ] [ ]
n n
n n
[ ] [ ]
n n
n [ ]
— n n
n n
[ ] [ ]
IR Y P
TECHNICAL REPORTS . .
—_ n n
n [ ]
[ ] [ ]
n n
E n n
[ ] [ ]
n n
& : o
n [ ]
n [ ]
L} L]
~ ] ]
El P
= s g
~ [ ¥
n [ ]
L} L]
L] ]
n n
n n
L] ]
[ ] n
n n
L] ]
L] [ ]
[ ] n
L] ]
L] [ ]
L] ]
U 1 o) TR,
L] ]
L] B =
L} [ ] e "
L] e -
' :‘.‘,'
1 ] . -
Bl T. - CRCE RN R N I
il
maet oyl

BOERARSEEEH DR, WELREER/EHTT (o Senafag ©
ﬂﬁ@@&@ﬁ@“ﬂ%ﬁ%%ﬁ/éfﬁﬁ/ JER (Pems, Kou-Yuar) @
L7258 F'ﬂ'&fﬁﬁlﬁf NE IR IR/ SIS AS3E  BRESA (Cren, Yih-Tzo0) ©

TE R R R RN - 2 LERERREN

k. i "-'r‘%é;‘u;;r' Fans

132 | No.116 | October, 2017

----IJ‘ ' m
EEEEEEE I
[



fEm 2=

ENXNTVFERIER - BERFAELIZE R 2EREEY > —MEERA " FIIaMIiE ) RIEI
- BRCRRETEHCE - MEE2RRROBRARSEEAF S AR AESHNEHIBRERSES
ATXBEREROARERESDD @ HEMBSHEANEEEDOE - HPETHEETRERT
BA N¥namIE,  BERRSGE TREEBETE ) REEHIME Nt EREPESRIFNERIR
fEfEER R EEE - AXENMZITERERZ ZBIARE L BRANBR AP LEEE 15
HWARBIRE  JIARFRERS KRR LAZTEE - BFERRKERIIEERE RELIHEZ
2%

Comparing the Construction Practice of Floating Dock
Method and On-Land-Track Caisson Construction Method

Abstract

Gravity caissons are the common structures for the breakwaters and docks harbor projects. They are commonly
built by Floating Dock Method and there is rich domestic practical experience. The government is actively

promoting the Port of Kaohsiung's emergence as a key transshipment center for Asia-Pacific container shipping

and for global logistics. The Port of Kaohsiung of Taiwan International Ports Corporation (TIPC) continuously
executes Kaohsiung Intercontinental Container Terminal Project which builds the caissons by On-Land-Track
Construction Method besides Floating Dock Method in Phase Il, and gains good practice experience and feedback.
This article is to introduce these two caisson construction methods in the project and compare the difference by
introducing the method choosing, site planning, caissons building and transporting as the basis and reference for

the future design or construction supervision.
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Turkey Professional Construction Management
for the Kaohsiung LRT Project (Phase I)

Abstract

Project management consultant plays the role of proprietor’s representative. In view of technical aspect, the
consultant can represent the Proprietor to approve the document and transfer the understandable technical
message as a reference for Proprietor’s decision-made. Project management consultant is to assist the Proprietor
for overall project service in arrangement, design and construction phase, to take advantage of his expertise
proficiency to reduce the total cost, ensure project quality and shorten the schedule.

The main professional construction management job for the captioned project can be categorized in overall
services, advisory services and audits for design, construction supervision and contract management, E&M
validation and verification, preparation of operation and so on. In addition, the consultants shall be able to take
part in meetings based on the requirement of Proprietor, to provide the comments and to assist the Proprietor
to execute the examination, witness and supervision. An adequate advisory meeting shall be hold to provide
preventative recommendation for safeguard the right and reputation of the Proprietor. At last but not the least, the
function of the consultant is also included to urge the General Contractor to proceed the execution in accordance
with the contract stipulation so as to reach the integral project target by systematic management.

This article is a study based on the professional construction management process for Kaohsiung Light Rail Phase
| Turnkey Project with all the experiences accumulated in contract management, construction supervision, each
countermeasures and coordination during the project execution and can be a case for the reference of future
similar project execution.
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The Effect and Solution of Well Foundation Construction Subjected
to Serious Water Inrush-A Case Study for C1 Anshuo-Caopu Bridge
Widening Project of Taiwan Provincial Highway No.9

Abstract

Taiwan Provincial Highway No.9 is the main transportation road for eastern part of Taiwan from Hualien-Taitung
to Kaohsiung-Pingtung. However, it's limited by topographic constraint which is easy to get damaged to cause
traffic disruption. In addition to the loss of life and property, there is also a significant impact for regional economic
development and industrial transportation. The No.9 Highway Project improvement plan is to construct a safety road
network of Taiwan island and provide security and stability of the way home. The construction method "truncation

curved cut-off" apply on mountain tunnel and bridge. It saved average 20 minutes of transportation time.

Here is taking C1 Bridge Project as example. According to topographic conditions in Taiwan eastern mountain
area, the construction of Well Foundation used smaller excavation is adopted as substructure. This construction

method is given consideration for both reducing environment impact and ecological protection in the meantime.



i e \oo‘

176 | No.116 | October, 2017

J
S

PO-PE6 3 s |

B 1 T EE M2 mE

=L

\ﬁl

ol

il

AEIREBRIERBZRLE(0k+000~
6k+300) * BRAZRE6.3km @ TIZHIZHAIN & B 8%
ECH BRERREAR LI ERKED
i RAMPREEETPEREARHAE
B HEAUR/NAKART » UKRAZEHE
NERME - WEDTHIEER - TREERZE

BRAR/N > THEEERBRREES
(&)

ARERZERUNALIE  BRER
EREIIRR @ BEUATLSNEEFEEZN
AREH  BRADHEERERE  HRFEE
MELARFTHEREMNSBEFERL SR
FEmMFRE A LERRARRAZREE I
B’ RRRMEEESE © LR REFTER3m
REELERHEE SN  ETHRZHERE -
AIRRERITHERE  HINKESIAS

N RASTEBESNE  EER AR
FMEL » WEESRRABEDHRBKE
I AR s S R B (R R E - ENER
AEBBRTRE  HEASELREREFRARE
T BEEIREFE  AXNERE@AE
ERMEE - CHEESE - HEGRGERE
mEmH AIBHAERELD B R6m
10m ~ 12mM& 14m ~ REIE20~42m(B Z=4T )
(FR1) HEGEBRRADRZERRK - PR
B aERECEELER)  OFCKER
NEBAR  lIARAS » a2 EH A
EREAEMNE - RRAIGIN - 39 KA
WEFEME REL : T~12miz » L BREEE
BEKERE IR  HREIEKER—1E
PRy o




. L =
il ~ OB FES R B I fRag T FrESmERA 2
FERE (SH%R4E ~ SR ~ ETEE ) (EsETElR)

HASE RIS HETRRE HAE 2 a5 A {8 P 2= AU B TR
BRI A B

B2 FXERELRZE

F1 ATRHAREWRTE & BEKEEAXEL TG

FEER  BEAE RRFIZRE

6m PIL~PIR 15m HEWmTFEEIIMAEE  BERNEK

10m P14 ~ P34 28m

lim E;‘; . :i‘ Pizﬁ 3‘;2;“ X ATRKEERBELR  BALRERE
il il FRT BRI AT 4152~ 3~ 4FTR ©

(FAZRESRE RBI)

x2 ARNERBKBEHRNRBERILEBRER
HUERE R
FRATIRAY © A NEREmEEK A R

BEAE B2 BRE

1. AR KRR B A E B 5 B T KR
HEEK | e 1. K BIBARE R EERBHEK
ERMK |2 BEEERARBBKRESH  EEE|2 REEEHHKEBREKHRARKAZR| 3
B A MR ThfEE > FEBE -
3. KEVEHI BN LS ©

EREKEEPRBEKERX -

1. FTREMIE NG BT RRI AR R

—

4 ‘oo‘

F5h o #)
2. AL F PRIRIEEH TR - i ‘ 2
BFFIK |5 i 1 . | zEsENE  menenRE
3. PIBSERR  RRIBIERIER |5 L e 5
w3z | RS AEZEREEKRERAT || SERARAEARERRAE - T
S | ERDAE- 2 BAEYERRLRE - i g
= 2 AHDBGERE - 3. B ERSERRLBEH -

—

R T SR S Ty W —
. == b 7Es =0, n 3o N 78 S B
9B |2 ABREBLES AvaEsLzs | "TOGIERER BREBARESR)
ke (o pReRRTRARE Rk | WU

IR - TAREREE R R | © R BB RRERRR LR

BANHESREERENERANREYS
Koo "

No.116 | October, 2017 | 177



178 | No.116 | October, 2017

L e

1

:

'

. %

' fm

=\

" ¥ = & 8 2 .

: I Y O ™ 11 = S &

, =

1 10 &%

1 F %W.;m

" l m =] _:_.__..u...._-.21“54321!.54.11.1%&5431.1._” _.P \Z

, DEX

1 = B e

E 2 B &

Dl e ofeReRREE Eog =

! m = (71 £ P P R L= I PO o Eo =) [ ) (R o R =1 P B e o B = ba! HI:W M

1 \_-ﬂ +e =~

. B 8N

' = o =

" s < =

! F_H_Hﬂ_ﬂ_ﬂf “mﬁ ) Rt g B R A= I £ B P ) et 1 ER E B =1 £ e et R B = | mwm Dsn L

1 |K. _

1 m ~

" L e ECBRRRRR RN AR A

" E_E_ME_E_E 7“m “5 =t e el = A wrd <t | o] ol o S| =t || a| o O w21 .......l.....m B & R

, & =

" m A%
il =

m x| D..M_E_L_D nmﬁ_ wrn [t ern) ool = 3 o < oy el | B vt o a| = S ol L = | “_l___m %._.BM m‘.vA_ N

! BH e 2§

LM §Ei:

=

mﬁ !E Pl=E % “ B [ fm] en| o] = Bl < o] el o] S| =2 for| et ool e fin] = enf e ool o b-m. = L...Ww uE

el | [ il oo [ X =55

2 | b | 2 || |8 s ] &= 882

' | | O B B = < S < Mg

i | M = B 15K

5 | Bl & R 8=

2 | g i 2 "k 5o R E e

LR _m ﬂ:_._lu ﬁﬁ R 3 mmi T HE um o u%m_

m+_.n_w e I e ) e ¢A_m, i s oo o ﬁ@/ WAN

1

1

1

'

1

'

1

'

1



B3 AXNERBEMAROE BN

W FE(m)
35

|
|
I
1
:
1'__
—
|
]
]
|
|

-
e
N

|
!

30

r

.?.
"00:8s 9.

o
K

25

100/10CM

100/10CM; 51,03
| 100/80M

rorg’gdirgheg
b
1]

|

0
9950

20

On
"

) -'a..'a‘.'.

195,6510
A

a.
A

100/10CM
100/10CM

230240 200

ot

15

100/5CM
100/18CM
| 1o f10CM

0,6
L

10 20.00,

&ln
8440,
ey

)
Foghrgbogdredrnligln

EGh

0,

KRR

—sn e

B4 P14 Rt Tk i

[& > BETFIIERE /20.5m » B KAIA Al
H N TmEGEE4) - RZ B KR EAEEEE
BEZEER  mTEERREMT

(—) FBVRESZHREZ  103F 10 AFKBE
2 1EZRUDEMIE  FEZEAR
BAESERTL 0 103FE11AREE
F10MER 10m) » KEEERTELE

HEfE » SEATRE ROREKAIERA - It
P TR KA AR N 7m

() 104502 EEAKBEE @
HABKEARARKLATRE - 24
BHABKAOME Tom > BUREP 14
HEBTREZIME  WIREESRE
REROSMZARNWE  HAZESR
14.58E (9 14.5m BREBREX - Iit
FrHA X EAREE KL ENES) -
REMERBERRERLTOE  DURSELT
AR R U A E W LIKRSE
EEIEES  DIEGRZHARLT
2 FEDRERIAR

4 ‘oo‘

k58

No.116 | October, 2017 | 179



O RERERTHEFEETRZ & B2« FEBEREEELRTE S K
DmEREAI.Omz R HE » B EipE IREISR
1044F05 H FI1ZE 2 188 (K 18m) ¥
BBEAAR  BRZEENIRR — fEEIE L ERIBKZRIE
FOMDZ AR AR (AES) © F
SETTAREE  KSBRARZLE
HafE

PURZEETHRE  HANFEKREE
K BKEGDEE 1350 - FLEME © ERAE
YRBERTEEMEE  HEPRETEER H
ERREMEKEREISHESH  $EKE
BETRDR D BE 0 BRI ZK AR 2 BROS 48
A RAEES ~ BeOQ) ; M KR
KEF » XBERKRRAMEE - RELE RS
TRBEEES ~ Ri@) - ¥t I ERRES
PITRERE :

7 By IR e AT 1 e o)

s

e FHEIMUE IS

() 104506 A ERENRE < HAKTE
5 H0.2m% » SR IEAOREE + LUAOR
: RAKEEE A LW IR I 5
; HEAE ©

EERENS- %55 LEREE
(F) Plat R B BEE » BB Lot b SaR AL

BREMABER  FEEF 198
X BEEBREREK REFRERE
BRI ISR E (BUR0.5mA) G hNsE i
MEXBENERMERZE > LUI#
RIS o (R T TUAE )

(—) REBRFEKH  ZEEHEERRA
IEFIBEK » (B EMRERSTTRE BN RE
K - RAAKEK ~ T TKAUEZ EFA
A BEE 7K » BEEE e T RN SR R
BIKREIRE o

| e——)
fi e " EHBERRAT
zZ En[{2%E
. o RN T
o AT L R

; mip s |— :
o e (] s " SR
it e B

l

i e ‘oo‘

|

K

[E7 FR1ZEEE BB B K Rl R iR TR
180 | No.116 | October, 2017



(D) BRIKE * FREEERNEmMBRIE KRR KEBEEANET BB
KE - EARGEBRRALBREDE TREFBKEKRESLIREE - LB
BPVCEBIK » WHRHPZEER AR & TEKRE ) WHERARETEE
KR HRBAZERRERTES TEPVCE)  sEE11/12 -

Ff > RARIREARGRER

TR _-HidEn
BREKUERNRMELIES - QIE
=
9~ 10) e | oo toymmmmT ! | 4=
| | | e i | |
| =i R
o ==y 4
~ | e 4
| EnEm l
[ 9 B
i 1 L)
¥ ; "
: i bl £ : ',_,-'"
= | | =
i y #
£ E'j\-\!‘.’l | ; :
N B -
' ek e 20200

10 BIRFL A A RIKERIZL

S BZRIABRSEELM TR
LiaBRESREEEBRANAL
B IERRKUEIKEET
XK TEKHRE ) XRER R
BREEINE mERAERERK
HT RAARBEZEKRE @ BRR
BRSBNT

12 FRERE KRS HE
2. RFIZEEERE "EKIR, - MAEK
WA EE B KERAFERE ZEKER
BN BAREBEKMREY - K8
R &K -

4 ‘oo‘

k58

1. HEAZERFES SRR  HIMEAE
B FE FEIZZES0ecm » B100cmz BRI
B REKY  REEEBMKFAZER
HR3E B A 2 R L B ER T 1E 3 0 TERNR
WRREBEANREBKRE W FHRE

3. fUEKE ~ HEERER B H¥60cma80cm
Z THRBRE ) REHEETEAS
IKILEE KR EE# » BV K E
PBEAS I E A THIX ©

No.116 | October, 2017 | 181



HF B T
H% T S0 B BL T

& 14 FEKRFLIRELR 815 JERRHIPVCE K » BVEKIRRAZE
4. KBEES50cmE 140kg/mZE KL » f
TREERIABMEBETS ' AAZEER
BEIMNEKRE » DR ESHKI
B8 TCRVEBIAIETTERM A A - 2
MK & B HERE N2 37K L
PHEBRRLABELR  BiEMEae
BHP  WNEREBRFENID
TKALRE » B AT A KRR e B BN
BRI RE R, o

Z N EKRIELDEESIE

) HEFREZTKE  ARFEEKER
Al BRI KA TR ER SR
HEREEREBKR - A11ES2%
ELIFHAE - THETIR, PERR
)R [ TEEmRBHZmKER
NEMISAFH(2. 188/ 4E) B E24/\FF
BT EREERET]  KSEH

EE 5. bt TEKER ) ARAEKBRESE = NEEBRHKIBR - LU1.5HE/DE
$ﬁ SOKIAAS A HEAS 0 E K - (RS RBREEKRZBE  SEHEEK
ig TRETFmEE KRR - ATRERRR BTG ©

mE ' EEEKRE DRZEMNE13

O KEBEEPEBKEHEBKRERYT
KRR E - HEREHFN
& 16)

6. BKRBREMTAE CPVOERERE
BESEANLUKRERILIREE - (NE
14~ 15)

182 | No.116 | October, 2017



)5 %ﬁl#%}%m_%ﬁﬁ*ﬁé

mm-m BERE R LU IR E L
HE B e B IR STAE -
WWWW BIAEH R E KR - B
b et (e b ] > T N lie
ABEREREZEEFERTEL
WW-- 8E | FRAER—BERS
BRI EAELFEFRLE - 31
m-_- = TR B RSN AL E
e RNEOHE  BABZEE
R SEATEKEERGK - It
% % %g ga| (nz R | RRZEEREATRER SRR
TE EE| |58 [EE| (&R |8E| @ »KkB La@fiBesi T EFERE
A % i i B & fE 5
D Smpt m IR Ry | g maE AR A RS ¢ i
W & A BN ER AR A SRR - RER
THEVERBEEEZDEEL2m  LURMER

MERKRERPIRER  ARMATHBAR
MEIRERHE2E  KERER  BKEE
ERMBEMARIESTEE &K "W IE, 7

16 i LR R BB K fmiE

-~ FARRELERR

RIINREEER -
ARAREERNRBEERBARNERA
E ETJEI%%@E(&DEEFJE)&? KERRF
BEEBER 1SHPHAKKEBIU ECHKE | BEYTE

,.\’91.5[@,3/%@*) e &R RIZHE SRR
TRERERETY  AHEEREIREALTS
BRRARE  LURBRARERXNAE B
HEKBERGBEER  EERER@BK
HBREXERETME °

L. RBEHABBREIRBERELIRER

2. RYBEE ‘BAHNERKTEEIERA
B T Hir5E143 8 20144

HEEEEKBER  HEX[BKEH
] BUERRTERR  BREBREKKE
MBZEE WE—RPUNERRARAEL
BAEEERE - REGI AR K& Rt T
Re2%E  TRAERRHEEEEKEEL
ZEBITE -

3. BIBREHANARETIHEEIHIRCIBRE
(Ok+000~6k+300)FTi2 T 12 » T HAERZ
BEERE | o

i 4 ‘oo‘

HH
334 MIH

4, BIRFEENARTZIREEIHERCIBRE
(Ok+000~6k+300)FTiE T 12 " HEEEFEK
J&ﬁafiﬁﬁﬁ = E 1 °

Yk

AIEERE Eﬁziﬂiﬁﬁiau—jtlil%% £
R B RERE BAERERTIERT
g %ﬁ@ﬁ#ﬁ%ﬁ%ﬁml RE HNAEE
KRR RRZARFIUITREENERK

%
iais|

No.116 | October, 2017 | 183



| o | 2 | |l
TECHNICAL REPORTS

aaet | QO |

e
=]

RASEEE(Key Words) © #5(logistics) » BEf#(warehousing) » 7832 T A (precast method)
BIM B R (intumescent paint)

eI L 2ERROBIRAR, NERERL T2 EERE (Teng, ChientHua) @
SEEETEEERNERAR, TERMFER/KE/EER (Pan, Chi-Liang) @

AEES LERERNBRAR, PeFER/ BE/ FERE (Huang Tsngfu) ©

A TEBRRAERARHENER, THTEE/BRIBER (Chen, Hsieh-Liang) ©

i

N N E N EEE .S SN ES S EEEEEEEEEEEEEESEEE S S S S S S NSNS EEEEEEEEEES

-

184 | No.116 | October, 2017



fEm =

BIZR A SRR AR KRB RAD AR R0 4 FHFREV Z S MRES - REIIRA300(E
TRESEEISEITYRERRNE - WL "HRLANE , ARHZRACREERERRPE - #a
It - MEAERERLRARERIEERZETRE » 2016 FHEN SRS HIERAIRE EELN
25,3502 " ARG AEFEHE AR )  BaPEtEEXRESZASHRZYIRERE - RE—EY
HRERATREERNABETE  HEEHERULZIE -

ARERERWRBEMEEWA @ Zal— B TR EE— B HHENE - 8RN EEMS - &4
EHHETIREEEDR) - e THREEGIR » 9 ER « RS 5%=EE -

AR TERGHEFEH AR ) Al FEMLEXRESR/MARZEEERASENE  WFEHT
[ LAZ 2 TEAfERE

Duration and cost Analysis of Huge warehousing-A Case Study of
Taichung Wuri E-commerce building built by Cathy Life Insurance

Abstract

Taiwan logistics construction was started by Cathy Life Insurance and Ally Logistic Property in 2014. 300 billion are
planned to build 105,870 m? logistics warehousing facilities, and it was named “Logistics Republic.” The modern
logistics facilities and network are then set up. Following that 6 huge warehousing are built in Taipei Ruifang and
Taoyuan Dayuan, "Taichung Wuri E-commerce building“ has been invested to build in high-speed railway specific

area of Taichung , which is 7,668m2. With this investment, hope to provide the middle of Taiwan a legal and high

quality logistics facility. It form a cross-industry logistics integration platform and do a resource sharing.

The main source of revenue of huge warehousing is the rental income. If the engineering is completed one day
ahead, a day rental income can be get. Therefore, for the owners, if the project cost can be reduce or the duration

can be shorten, the revenue and project quality would be enhanced.

This paper uses a case of “Taichung Wuri E-commerce building® to discuss the rationality of the construction cost

of similar huge warehousing/office, and how to shorten the duration by different methods.
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The Case Study of Deep Excavation in Gravel Formation of
Taichung Green Line Rapid Transit System Joint Development

Abstract

There are six jointed-development plans, G5, G6, G8a, G9-1, G9-2 and G11 respectively in Taichung green line
rapid transit. The buildings scale with 5 to 7 floors and excavation depth from 23 to 37m. The future for the ground
18-35 floors of reinforced concrete or steel reinforced concrete structure. In this plan, the excavation depth in G9-1

is almost 37 m, it is the deepest excavation project in Taichung so far.

The geology in Taichung is gravel formation, the shear strength and permeability are high, the lateral earth
pressure for the retaining support is lower, and the deformation is small. The deep excavation characteristics are
differ from others formations. The control of surface water, underground water or other leakage water are the
key points during the deep excavation construction. This paper discusses the main points of deep excavation in
planning and design, also the dewatering, excavation support and monitoring program during the construction
period, and illustrate the challenges and countermeasures. With sharing this study, we hope the construction safety

and engineering technology of deep excavation in gravel formation could be improve and better.
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Taoyuan Airport MRT tunnel construction encountered
obstacles to the removal of large pebbles

Abstract

Based on the Increasing attention of urban landscape, Increased the coverage depth of underground engineering,

and the urban construction was Increasingly strict in noise and traffic maintenance. Therefore, Bored tunnel

Engineering became the Construction mainstream for MRT construction in the alluvial layer or flood layer city.
However, when encountering obstacles in the ground, the contractor may need to stop its work or to repair the
shield machine. This situation often delayed construction and may need to alter alignment. This paper illustrates
a case of unanticipated large pebble obstacle during excavation of the CU04 lot of Taoyuan airport express transit
project, from its occurrence to the follow-up obstacle elimination, etc. as a reference for engineers in similar

projects.
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Cost-Benefit Analysis of Wind, Solar and Hydrogen
Complementary and Independent Power System

Abstract

China Engineering Consultants, INC., Taiwan set up a Green Energy House in Longgang Industrial Area, Houlong,
Miaoli County . In order to explore the feasibility of independent micro-grid, there was no connection the public
power grids. Power was generated by means of small wind turbines, solar panels and hydrogen fuel cells to supply
the electrical appliances in the Green Energy House. The Green Energy House has been set up and operated for
over a year. With the help of the actual operation data and the weather information collected by the small weather
station, the hybrid power model built by SimPowerSystem™ was used to simulate and analyze the power supply
ability and predicting the cost of electricity. Furthermore, investigations were carried out to find out the reasons why
some of the components were not functioning as expected. For example, some damages were found on the wind
turbines and the controller. The wind speed was lower than the original references from the climate information.
Thus less power was generated by wind. On the other hand, the charge capacity of lead acid batteries dropped
rapidly due to over-discharge. In order to increase the overall performance of the Green Energy House, three
different situations of electricity usages were implied to get the final design of the suggested power system..

The Green Energy House belongs to the islanding hybrid power system. The base energy comes from renewable
energy, and the power supply stability is greatly affected by climate change. In order to maintain sustainable
power supply, the configurations of the power system in the Green Energy House need to be reassessed as per
the climate conditions and some adjustments must be made once in a while. Moreover, there are many factors to
consider when designing a power systems. We adopted models to design and simulate with the aim of avoiding
possible problems during the design phase, and cultivating the competitiveness of green energy hybrid power
system. Hopefully, the relevant technologies of green energy can be promoted and the applications can be
broadened.
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