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Albstract |

The three rings and six lines of the MRT takes New Taipei City as the core, connecting Taipei, New
Taipei City and Taoyuan to form the MRT life circle with a population of 10 million, and the daily traffic
volume can reach 1.8 million people. After the construction of the overall plan is completed, it will enhance
the efficiency of regional transportation, serve the people to use the convenient and safe green transportation
road network, quickly improve the pattern of daily life, and promote regional development and prosperity of
the local economy.

This article first explains the New Taipei City MRT three rings and six lines network and construction
vision, and secondly introduces the history, organizational structure, and potential of the MRT important
promoter of the New Taipei City Government Department of Rapid Transit Systems. Then discuss the ways and
future trends of promoting the three rings and six lines of the MRT, including bidding strategies, integrated
supervision and management mechanisms, the introduction of building information modeling BIM technology
for design and construction, listening to public opinion, combining local needs, and the development and
efficiency of the station, and to build quality and occupational safety and health management system, etc.
Finally, reviewing the achievements in safety, convenience, innovation, and economics that the New Taipei
City Department of Rapid Transit Systems has undertaken in the MRT business in the past 15 years, and
proposes reflection, feedback, and optimization measures to improve the quality of MRT services.
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Railway Technology Research and Verification
Center - The promotion of humanism,

green, safety, wisdom and localization
Transportation Industry

Abstract

The eight major governance goals of the Ministry of Transportation and Communications in 2020, of
which the establishment of the "Railway Technology Research and Verification Center" is the key action
plan in the "Promoting the Development of the Transportation Industry", in order to achieve the promotion
of humanism, green, safety, wisdom and localization for the rail industry, CEC| Engineering Consultants,

Inc., Taiwan started its plan, that is, the concept planning and design towards the green circle of the
ecological green ring, which is embedded in the natural green factory area. Railway Technology Research
and Verification Center is different from the factory with industrial functions in the past. In the green
environment, the banded forest surrounding the base is used as the basic structure, and it is integrated into
the ecological community on the plain. Combined with Railway Technology Research and Verification Center,
procurement and evaluation of testing instruments and equipment, and the deployment of R & D equipment
plants, expanding its common and versatile component testing needs, we will build a national independent
research and development track design product testing platform to provide domestic credibility. Rail product
verification strengthens the complete rail industry chain of operating units and suppliers, and becomes a
product verification agency that provides new style rail product development and has a credible organization.
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The TRA Chaozhou New Railway Workshop-
Environmental sustainability & Development of tourism

Abstract

Taiwan's existing passenger and freight trains of the third and fourth levels were originally used to enter
and exit the Kaohsiung Railway Workshop on the Lingang Line. However, the current Kaohsiung urban railway
is underground and the Lingang Line is broken. The train cannot enter the Railway Workshop for maintenance,
so it must be relocated and rebuilt.

In order to build a railway vehicle maintenance base for the suitable long-term station of the Taiwan
Railway, the site selection of the Kaohsiung Railway Workshop's relocation plant is based on environmental
sensitivity and other conditions and chose the most suitable base which causes the least environmental
impact. The best site in Chaozhou was selected after evaluation , which can enable all levels of railway
maintenance. The base and factory are united to reduce the land area and avoid cutting the agricultural land
when entering the Railway Workshop.

The environmental and ecological survey found that there are second-level conservation horned owls
and third-level conservation Eastern Collared Pratincoles on the east side of the depot, so the new Railway
Workshop will establish a habitat environment in accordance with the commitments of environmental
assessment.

In addition, in order to connect tourism, culture and the railway economy and improve the output value
of both railway tourism and general tourism, the Ministry of Communications proposed the "Year of Railway
Tourism in 2022 ". Taiwan Railway Station will carry out aesthetic upgrading, Furthermore , the Chaozhou
New Railway Workshop will also be oriented to develop a tourism depot , shape the railway educational
park and the railway vehicle cultural relics preservation base.
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The Hsinchu Cross-Track Elevated Pedestrian
Deck Project that successfully integrates urban
commerce, transit and leisure

Abstract

The Western Trunk line of the Taiwan Railways Administration has played a crucial role in the development of cities
along its route. At the same time, it has become the cause of an imbalance in terms of the urban growth and land
use on the two sides of the railway line.

In this context, in recent years a number of cities through which the line passes have initiated railway elevation/
underground relocation projects, hoping to address the issues in the coexistence of the railway with the city and
reduce the numbers of level-crossing accidents. These projects, however, have met with various challenges with
regard to land expropriation, long construction periods, high investment costs and limited operating benefits,
forcing the competent authority to start looking for alternative solutions besides railway elevation or its relocation
underground.

In this article, we examine Taiwan’s railway elevation/underground relocation projects implementation status, its
benefits and challenges, case study of elevation/underground railway projects in major cities around the world,
and take the Hsinchu Cross-Track Elevated Pedestrian Deck Project as an example of a low cost railway grade
separation effort that allows the railway to more efficiently coexist with the city.
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Study and analysis of weatherproof planning,
design and verification of elevated stations
on MRT Sanying Line

Abstract

This article discusses the planning, design, and verification of weather protection for MRT elevated
stations, and puts forward design considerations and quantitative inspection methods for elevated stations.
Because most of the current domestic MRT system design specifications only focus on specifying the length
of the roof cover and the floor drainage or interception ditch, drainage facilities, etc., and less in-depth
discussion of the different climate effects of each station area, so it often results in poor actual protection.
In addition, there is no consistent and quantifiable standards and consensus on how to verify or review the
weatherproof effect of the design during the planning and design of the units. The construction of the MRT
San-ying Line turnkey project under construction has caused many doubts in implementation and controversy.
Therefore, in order to facilitate the follow-up implementation, the PCM of the San-ying Line analyzed and
made recommendations on these issues. This article summarizes the experience of this research and analysis,

and hopes it can also be used as a reference for future MRT system planning.
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Railway Viaducts’ Vibration and Noise Reduction
Design and Effectiveness Evaluation

Abstract

The noise control standards have been raised, the method to improvement the noise of railway viaducts
will adopt multiple noise prevention measures, and will be able to comply with the regulations. In the past,
soundwall were erected on the guardrails on both sides of the viaduct to prevent noise from overflowing, and
even a central soundwall was installed between the two rails to block the noise path, or the structural type
was changed to reduce the structural noise and improve the effect of vibration and noise reduction, so that
noise prevention measures and problems are more complicated and difficult. Therefore, CECI| invite industry,
government, academics to looking for the best noise control facility for elevated railway.

Taichung elevated railway was opened to traffic on 2016.10.16, Afterwards, they received the sentiments
of the people along the route to reflect the railway noise problem. Through the noise vibration measurement
and sound source identification technology of each sentiment road section, the primary and secondary noise
sources such as wheel/rail noise, equipment sound and structural sound, CEC| Using the German Schall03 rail
traffic noise prediction model and other acoustic software for railway noise simulation analysis, the railway
noise impact situation beyond the standard road section is estimated, which is used as the basis for the
development of noise improvement measures and prevention measures. This article will take advantage of the
noise reduction, noise reduction and control design and effectiveness evaluation results of the above noise
improvement research and analysis process for future related engineering reference.
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Attenuations of noise and vibration for MRT
track system and design of Floating Slab Track

Abstract

In this article the causes of noise and vibration of MRT system were clearly summarized in itemization
for their environment impact and the related control measures first of all. And the role and functions of
attenuation of noise and vibration for the track on the total MRT system was clarified. From the consideration
of the characteristics of vibration and noise of track structures and their environment impact, the vibration
control levels, and suitable track system and other matchable methods were proposed. Further, the types of
vibration attenuated track, including NBHI, FST and rail web damper were described. The function of FST to
reduce the ground borne vibration and ground noise were explained and the selection of FST type for different
vibration control level was considered. Finally, the selection, design conditions and design process for FST
were explained, the process of dynamic analysis of “Train-rail-track-structure” coupling system was also

discussed.
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$8 1+ #+(Man-Cut Retaining Pile)
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The Design of Retaining Method and Deep
Excavation in Gravel Layer of Taichung MRT
Green Line Accompanied with the Summary of
Corresponding Construction Experience

Abstract

Based on the Transit-Oriented Development (TOD) strategy of Taiwan, 7 Joint Development (JD)
buildings are constructed along the Taichung Mass Rapid Transit (MRT) Wenxin-Wuri-Beitun Line (hereafter
referred to as  “Taichung MRT Green Line” ) at Stations G5, G6, G8, G8a, G9, and G11. Among these JD
buildings, the excavation depth for building “G9-1" reached a depth of 36.75m, which is a new record for
the Taichung area. Due to the geological characteristics of the Taichung area, the “man-cut pile” method
was adopted as the main method for building retaining wall. However, with the potential risk of jeopardizing
the safety of laborers using the man-cut pile method for the deep excavation work considered to be too high,
several excavation safety measures were firstly introduced during the planning and design stage in order to

reduce the construction risk. Finally, a construction situation will be described and suggested for reference.
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Development of an image-based smart bridge
inspection system

Abstract

The fundamental method of bridge inspection is the human visual inspection, i.e. the inspector has to
exam the bridge surface visually. If any deterioration has observed, then take photo for recording and judging
its damage level according to the professional training and experience. However, the photos taken by the
above procedure are not suitable for measurement and positioning, particularly not capable of posterior
quality check and change analysis. In the meantime, for bridges that were constructed above river or valley
are difficult to reach its bottom for close-range inspection, then the inspector may need to be hanging by
a rope or carrying by a bridge inspection vehicle. It will introduce higher risk to human life and increase
the cost and work time. Therefore, most of the road maintenance agency in the world are trying to utilize
unmanned aerial vehicle (UAV) or robot to take images and indirectly assist the bridge inspection. However,
it is tedious and time consuming to inspect the acquired massive images one-by-one by human eyes. Thus,
in this study we suggest an image-based smart bridge inspection procedure that allow the inspector to check
the bridge surface within the office through a windows-based software. It includes the use of artificial
intelligent method through machine learning to recognize the deteriorated area from the acquired images
automatically, determining the position of the deteriorated area through photogrammetric techniques, and
achieve the purposes of multi-temporal change analysis and quantization. The proposed operational procedure
has been verified by 5 concrete bridges with 2-3 sections long. |t proves that the proposed procedure can
reach high feasibility to vision-based bridge inspection.



5
f

192 | No.127 | July, 2020

REBERBIERH AL » 2BER
HEEMESTLE @A“L%&%%ﬁﬁ
FIETEERB R o AEEAR - UAVE: T S IE mmlm
RBEEA 0 FRUAVATLUE BB A BRI
A Hﬁ%ﬁﬁﬁﬁ%Mﬂﬁﬁmﬂﬁ
Rk - FZERUAVE R BB ETBRR
A DRREREBNININERE - o 1R
BB ARBR R RERRE R EGE
#8,2018;X 38 %B,2020) » BRBAIUBERABE -
EBRAE  NEEBEHMNSRIRS - HERE
HETEEZRA  DUBRERIARE  EiE
BESLER  KFRMVBEZHEK  BRRRE
NEFREE - AIRLIEES R F s
BEI  BUECANTHESEEZSE
B BUBRRARZERNTHER » BRE
BUHREEHAEZERRRRZGATHEIE -
RZERRZINRER  UEREBHREE

AIEHABAERBXEENBREET
ITIEEERA - BRIENABRRHELE TG
MAIRTRE - FLt  MAEBIRR ~ AISE ~ &R
MALEERN  BBRABAKTAREZK
EXG  BARIZRALES  fIMERLT
WBE  FENEI=H#TECMNEN  DERE
BREORERNMNE - Bt - AR FETHR

B

PRENDERRAEERF  BEREAS
ZRRVERERBETNETHRER  BE

ERATEERBREERMUERERETER
HBH LR WEBBEEAETM R =T
i DR ZRStREEENEEIHNE
Ay o

8 ZBAEE
ESE2

B1AAMERHCEEAETZR/R

BERAMER

L1 8

P2 35 - BB S H EL L IBE (Degree) D + EEREE B YZEIEHBRAZEN
B) » ZLEE (Extent)(E B) ~ HEIBEREBR ' BALBUBR-HRE  WMAEETEAKRE
ERERAMNABATZEMZE ZRelevancy) R 1+ BERBEREME  BUATIBLBRREE
B RS cEGRE =8 M (Urgency)
(U ) (RXBEEB,2018;X581F,2020) - H TR (T ERAR)
o R R B R E R 1
TRETRY  BRAHREEER ol A
BEER -  ERERARRIAAELA |
REERBERHE  MERREER e— m——
BAEFERERE  SEMEEK - & l l
ABERR  TRARESHREZE ||y caosmmsrrcaonn el EEEE
KB KER BB EEZNES l
ZRENRRE » BERUASESY B ERS LERZ WSRO » DIFCNEBHRENES
BT (3B EF,2018;35 38 56,2020) ° l
LA 4 R 3R 15 1 (B E R M BT

BER LSS <« BREFFTH SRE LA
A R B s B l
LS EARZEBREANEN - ey
st HBEIABRZEZES AL
MR BEERI B R - flan RS LY B S ERRRAEEREE




THE - ﬁ‘f”rﬁt@%ﬁﬂﬂf[*”f’ﬁﬁ% 7 Wi
EESREE DETHERED - AHRERAHE
2523 (Machine Leammg)E’J%%%%ﬁEﬁ(Fully
Convolution Network, FCN)[Long et al., 2015]
RITEBERIZE  BELUREGEERIRE
BEE > RANETREN  FTERBEEHRRE
% IR IDIEE  DENEBHERBREMN
SDIRA FiHBIRAREA - BT BIABRERES
Ko ARERSFEE—CRAERENE  BR
LOCED » AJLIZ R A B BIMATRIREE R
RigfHt - REDERUEEMEE S 28 > MEBH
—fﬁ%ﬂﬁﬁﬁ’“ft@ IR A B R BB
BRACNBI » LA ZBREBRERE?
J/X—Faﬁﬁﬁﬁﬁﬁﬂflf/fﬁ%

—  BigiE R mESIAIE

%EE{%EM%TEM’Fﬁ%Z% VF%ETJFEGE

TERRWICRE  REBMH  BA
2?%%%&%ﬁ§€kﬁx' %%ﬁ/\%ﬂ“@ﬁ

Jtt’}h RYBEEEASBRRZBAER - AW

ERTERR R EITARRM
EW@%;‘E BlENTWDOT  MUEHESTE A
fiRRl  EFERARE AR O VBS RTKE
(eGNSS)I 2 M F 26 BB HI MhIB AT - W EFiR
ZITWDITHIEERA - FERR - BREE
SR AT DR R R AN EH BB E LB
IBRIR A% -

= EARKIER GBS R = HEEIEIL

R Y BETENBR =KL » AILIRH
BBERA  PERBINTE - I LT 180EESHEHK
BYZE3A » BlaNParrot Anafi @ EfTEEEZ2EE
RAMABBREERE - KPERITEZR
S SRR AT 17 B R SR 5% ~ A EE S A
BIKBEES(ERZATIEEEEAHE - BE
=T EREEMEAR N SR - BIFES M
M Sony ATr2; 2 S TR - B

50mmiRSE  FEBEERA2-3AREIEHIERA
1 AIE20.2-0.3mmz ZEREMENTE - HRAZR
B EAR A R - AR RAEMNT
NABARZAIE - kst - HEFER AR E
RIFHZEE RS %gﬂ}\%ﬁﬁéﬁ%ﬁ )
AR RE B AR E TR -

BE 0 BMER R FR LMetashape BREE -
BHEBSFM(Structure from Motion)FzAli[Furukawa,
2009; Nurutdinova & Fitzgibbon, 2015;
2016 (TR =T EBEAAKEK
E o DUBEBRR A ZA M5 R28 - X EAERE
EEEGHERRRHCEMBERETR
% BEARSEXKETEEMIHIrschm
2008; Furukawa, et al., 20 10]ERIZEE —# 2h
£ o #1F - BIAE R LUSketchUpSXRevitF
FIERES - BLIBR3D CADRA! » RIFFKBRER
BN BT L BEL B o i &
R T RBRPLIBHREMETRRER - B
FE—FTRBRRA—B42ETIE  afEE
RE—EAE - WIRBRBHARR M A -

et al.,

Carrivick et al.,

[ler,

= IESIREEUE

E2RAXEREFCREE  BREZERBR
KEEMAE - EIU{E B 2 3 EE AR A 4 pat
BREXMEMERBRERFE » EA/NA50cm
X 50cm ° B4t £ LEAELL0.2mmz BB BEETT Y]
2| » ATLIBEI2500 x 25001B/NEFAAE » GE/N
%EMEziﬂﬁEF“ B(Xe, Yo, Z)TNAIHEE B A © 32
FREMRBEHRNE)  RER
EIJ 1%‘#@ IR B ERE (v, ya) » EMNTESE
REE  THEEEE TANERRZEHENTT
Fe o F1HRRIXG, Yo, Z0) B, 0, k) B 12 S T
u2g  tiptRMELREA » HPiEEA
BLGETEBE mu~mss o BIN © (0, ypc) BN ITAL
BB REREREEEER » (Ax,Ay)RIEH
M2 (R BEREE)  IHNERSNSE
o

5
t

No.127 | July, 2020 | 193



15

f

194 | No.127 | July, 2020

. L\,p_c’r'rll(XJ XO)””[Z(}; }%;)W’!s(?J _Zo) 0
iy (X =X p W (Y=Y ) omy (2,-Z,)
Yy, cm_,,(XA Xo)im_‘_.(l_} Ié,)mr_.,(ZA Zy) A
iy (X =Xy, (V=Yoo (Z,~Z,)

Axv

BRREERE

¥

B2 ¥EESLREE

EARREABRCBRBAGERIERSR
(LOCED)H » Al RMRITRAR ~ MM AISEE
IEIAECADIRRIE N - W R EREEEMIEC
FHEK - BE  HHESREFEEERAL
BEMREBBRMEBEANERES - BFA
R R IB R R4 (B 38 P IE S AR ER 0 M BR -
DIEB(HBRREE - % ETREL  LUE
STEAREE REHEERS @ UERAEE
3DER o 1K 0 AIEBIDRE RIEEEFRLRN
HiEMz30RE » ARESIMEDER - ik
BhiB R 8 EDERVE R EMBRIEE » Hl4n
BHRES - BEAE - 21EE - BERRA -
BEEBTE B2~ B BE BT 3D
RAEDGRBESSE - ELBRERETLUCSY
BERENET  BEREBRRE -

M R ERERSUEHA TR RN ES
BENE

AT E R TensorFlowB B EAI SRS ME
R EEL » TensorFlowAGoogleFTFa R R

REERRNE  BEERENMRERRLEEN
FREME  RERIAREZ2ENINER 2
B TensorF lowiZLHYAP| » FHESE AT DI ERHD 72
AT NRRIZRRE o R AR RSB AR
{£ A TensorBoard A L EHIEIT R ER -
SBHMAEEINGE o BRILZIM * TensorFlow
FEMERDZEMERITE * R TensorFlow
FRNEHATEERMECPU » ZCGPUSKTPU L
1TIIAR - R AR A A R B 2 RS B R iR S
MEERRBLAG LHEOAER  SBEW
72 * TensorFlowHGoogleFIZEEL4ERE » R Y AJIY
REZELBEFOFENE  HERNLEETD
ETHLEARERREREMARE  FBE
IV BT EEE DS °

AR BREMAZMEL (Convolutional
Neural Network, CNN)&& R0 MEHIEE » HiL
ZBZENSEERENEEETNEE &
EEREADEER S LS E 2 BERI MR
AME - BEARCNNN A EEREREE R ERN
WREE R BERARDERENGLR @A

VREBEVWERBIENARN BRI LHER
BORFEMER - MIEERERTNTEA - FLLE
KOTRE Y AR SEMIEE(FUlly Convolutional
Network, FCN)AJ# Al ©

FCNEE— R CNNE KRR RFE R FCNLIS
BEDATY2EEE @ hEREFCNAT@ALE
RNEERAETERERNTEAR - {EMmRY
SAERAE R P R EREZRD E(Semantic
Segmentation)IfEIRE » EILL AR FT 2R AFCN
B2 (e -

FCNZ& Y RIS E G TTAEBMNER - AR
BE—ENBmEAEERH X W X C ERHEWE
FHENFEE ' CRIAEREE @ MECHER
JolA L& A Softmax R EEITRREE » ZRE A
DIHEEETER 85— ERENDE
W BARTE0HE 12 - B BENRNAT -



Rt A AL EZ G TS ERRIRIEERE -

—MRE  LENRAEEERAMEXE
& NERERZETTNE L ER - (BHAR
ITREEREMEBEUERRTETRNAR - §#
FERE RS HEPIE RERE /0.9 HER
BH0%MEOKE  BRIRRR T BRE
527 (Omission Error) » BEREA0.5 » LUE 1
XEBHRAZELEEEK - MERRATARETY M
1B B INERFAIGRIZERZ Commission Error) »
FTLFTERIBEMMBRES L RE iR B
ABENIENERSE - HEREAHRRBENAR
REBRAM B8 LMBRIERAERL D - URH
HNBEECERE - ARERRERELBEMA
B BEEFNER  ZEREEREBE
% Wit IESIA E8EE&THEB0.2 mmiy
BERY - ALZBHBNEREE @ BIA#E
BERINBCRENRER - BTR  #EL
HBZLERKRAEER @ WFERERE
EEHERE » BEGKDER » DUFERBRID
BREESE  RNREREEERTARER
PURFHR 2Rz T M -

EEBWHNENBEIE D  AHR
NABERAMBENBRRANELRET
iR~ BRFBEAR - H12TREARATLRER
fKERT0% ~ 20% 5 10%HI LB D sl IR E KR
REERELAIFRENS  REENERHRE
BERDBREEATNE SN -

ERRERIBRE - KRB LUBZREK
FEITAIE, - BB R AR (confusion matrix)3R
DPITRBEFBNBE - R HRETHIEERNE
FRRBERBEESTAR » (ORBEEHT
DIBRRESHMNENEGTHEREER Bt
BlAR278 © 1 BERNIIBRER  FAlGER
FEATENRERUER - RAEEREER
ZEZ| T 93.66%NBEEERE » FatMEN
FER-BEAKRERERENRE  TEZ

RIRREBK ' Bk Y BRI IRRRERN
BYNER - BN BESHBH S EREHE
R MRRBAEZUALREEREMN &
LEERTERSfE o (BERIREREN » BEAILIEBE
RENE @ ¥EERRERERNED - TR
REDNELNBRNBZARILIBRIBRERE
# AERE—SERENNERAN  BAR
HFE R A E B E MKappalB LU R BRI A
THRIEERE - B3RERPNAHENSENTERE
R&p - HPAERRLATrue Positive » BEEBIF
SC/AsFalse Positive » =R 1Z50 A False Negative ©

RAEERENESNRRET A LE
EROBEMTE - ERELEREASE7
ZBEER  RWHEER Ground Truth) FEF
BEAENERS  BANISEOEERES
AEERE « ERERERKaopald - UFAE
35088

[

Kt

REREALESBNEITHOREEET
M ATREBEITERILE - HRBA LA
EEE  BEAMENAEZETD  BRBR
BRENNGTERZE  ALEERESR
BEERARIBEBIRRE -

O LEEERE

AEERERDBIERNGITHE RN E
ERRBRILERNEITEBN - ERERR
MEEERERSR  RNMIANRREFRE
TEEBRRENGT BRAMEREES
DATHRENSTNMERBEARR - RILF
ERENEEERERBREETHIRESRT
BFEBDR IR -

(=) ERERE

5

f

No.127 | July, 2020 | 195



EREBREATI—BEATAMEEN @ 2. BER2RIEREEIRESE

BRBBLID R RS AL EERIN G TR i

7 - MRLAHRAER A » BB

BRERESR  ZREURRARANET B4AAMEH HRERERRAFEE
hRAHAEMARM  BRERELETE | LOCCOBRRARS BB HOERES

HBRBITEIRB 2R - KL FHPERANE 4aFTREEBRIDER « 1
ReRHFUBE - BEEEFRES)  RRE
R REERAR BESEVEARZRIAT
B REEESER  RRRIBEG/ESHER

AIRERER HBRTERL  MELEGE
£~ RIESEE LRAHE - RBR/IBMA30
B EBRTEEIDEE - AT EEHLH
HISDIRA » RIEF 5 {LERIDIRR « DERURTE
BRI

(M0) Kappal®

KappalBZFAREE 0 BE R HE# D 18F
ZOMEIERE  ZENRENZE - — &M
E ' KeppalBBAMEY - BEAX EER0.8FLEKRS
PEEANRBELRHERER -

=1 RENEHERSOREEEER

FREBE%)
et 12,903,252 2,954 12,906,206 99.98
DRER
w5t 12,953,391 46,609 13,000,000
EEERE®%) 99.61 93.66
FEBBAERT 1 99.50% 1 Kappald : 0.62

5
%

B3 U E R RES  HAPAL R ATrue Positive » BEBIZRE AFalse
Positive * = BIE5E AFalse Negative ©

]
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1 2k 50,139 43,655 93,794 46.54
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

196 | No.127 | July, 2020



ERAABNRIDRE (B 4b)RRIEEEE
RS - AILIME Y ~ FR e 3DiREl - B R
REEEE  TEEREBEIDEEP - DIAE
SRZEHEEERZEBMUE - ME3DE
B A HAINBRENR RARBERR(E
4d) - WATDIB AL E SR AR (Bl4e) » RIFFAILIE
BREIDRE AR KELIARECER
REBEWZHE - MIB4eh NAZBE TN #
BRRW <= 0.3mm ;= EwWIE0.3-0.6mmZ [&; 7+
AT fB(Magenta) w 1E0.6-TmmZ AL w >= 1.0
mm e MHALEBRRIHE AT ERE0H
AL » RNHBEEARE/NR Imm o

o ERFHBERBRIFREZE
BER - AIEDEE LERMESE - fIAE
B HEREE4RBBRERUELRHEINE
HYEREBABEAKR - REAILIEHHE
BIBAETRRRA - WRRTBVSZIRERTE
HEERIAR © B4 - BIENB AR
BRAE  5t8E BRER - #22EET
% BE - B BE - Bt 3DRAEDY
BERESFE - ELEBREARLUCSVIERK I
7 AIBBREBR|RE - MxERRKREL
TEUARBACRTZBHME DT BZ

BHRBEBRRCHAUE - &R > BR—E
RBREAREEEHESRTREG  NUZEB
MRBFETRECRE  RFETZRPE
BN THRERCHAERNEREFRLE
e

BsmEESRB TR ESE10.3
K BEE10.9K  BEE2.6K - EREIDEAR
DREAMBRELBEMET 186REHKR * Mh
TSR ZUAE(EFE T Sony ATr3tBECSSEEK B
58 0 B Y 10445RR F  (BEEISaiz 3D IE
HE&RIE CLALERR,BERSE - RTHE
BRRACEMNBEEEXRAR ERMERED
TENIEFEE - MBS UERILEE LR
BEEHNE  TERERFREFAE X1
FBREEORE/N Tmm e

El6 /R BN ERE » Bt DERA
LDUE I ERM S EEE =B AR
MAE_BI(P1-1 & P1-2)MISNR B LURIRRE -
Rt B LB R - MIBRIT DR KEH 8
SSIEHA  BATEP2-2ERERERZEE
BHMBEEE D AEBZIE ImnmUA

ﬁ' .“’H I‘:l. L .}

Lol Project Worpaor ChungHsing0i2 L o
EHEF -2
L1 8]

R -]

Qj

=
Cz
an XAE N e sazE A AN wikmeT L
- as a L
" P a E:TEEEE
= anun 020 asTm " 3 au=ng
(177 CHRARRRFER L EUGAZHEORER  MesdrURER | SesctuRFR |

B4 LOCEDIERKBIZAHT

No.127 | July, 2020 | 197



Project Workapace MutGus Comp, V&M locp

Senl019P10 - X Sep2019P1 - X

Ble EBRMEBHDER FEBRUSSHE

RIEEBBEES  REZENTER
# - MEEARMSERER e E
NREBE=—VERERE  ERERE
RMEREBRAN > URBEEFREEE
BBARRISEIZGE - BRERER

B iSRAES

AR BRRAIREERR P
FTFI% Z LOCCDBRIRAMER A - EEBN
FE2-3 R L RRE—EAREBHNERZE

e B - BOIEEME AT - LR B R -
i SRR IR RN AT TERE B

o i R0 EEHEEMTRATREN S B EMEESRSEIERENR © R

fa LA -« LE5h + ABAR R =R R B R HARAIAATEIAR - R R

BAREFRERFR  HDRIB—LHE  DF
RARHEENE - B0

EBXERASERRE  BRADE
RZERR - BRIESFEEFHERIDAT
B GRREREFRARREEARST
- WRENBFEARAR B E
EABITBR T MGNSSH SR 2 TE i
ARG o

B ARBRTERERE  AEERREEX
wif  REBESEHRE » R
BERRR M CARFEARITH

198 | No.127 | July, 2020



B BRIFEAZFONME SRS
BBE  BERETEARERREETE
1t - EXBRRBAEEHNIBERERE
BE5  LEERNBRLCKREEHR
Ao AL RRMFE T HTH A
BEERM - REEAEEEENE—E
BRITREERNRE ? It - BRIAIBEE
RS LERERZME—IR » TERZ
JRENHSERLITENAR  ERE
BEESENERAERER » MEET

DMERENBRIEENABER < i)
RARMEZEMELIIRER  BRY R
>§%i§%%ﬁi@ﬁmﬁ{m*ﬁﬁl IRHE - 8
RS LTH ~ SN ESEE » BK
=E:=

B BRFRCLOC6DIEXRL » E3DR
AN ELEMABEIE - —FIABR3D
BRERETZRE  FERELE
B RNEKTAESeEHEES
fﬁ% DB BRBERXNNAARE

c MARRINEFTEEBLEMITES
Mﬂtéﬁima LR ITR IR EL SRR

B SEMBEANHNS  BAEELAR
HHEER o FRBRE— S RATIE
By SHEEAIORE - ATER
B — S HA TETRERE - bl
R -

ZENR

Carrivick, J., Smith, M., Quincey, D., 2016.

Structure from Motion in the Geosciences.

|EEE Trans. Pattern Anal. Mach. Intell. 30(2),
328-341.

Long, J., Shelhamer, E., Darrell, T., 2015.
Fully convolutional networks for semantic
segmentation, Proceedings of the |EEE
conference on computer vision and pattern

recognition, pp. 3431-3440.

Nurutdinova, Andrew; Fitzgibbon, Andrew
(2015). "Towards Pointless Structure from
Motion: 3D reconstruction and camera
parameters from general 3D curves",
Proceedings of the IEEE International

Conference on Computer Vision (ICCV 2015).

Yasutaka Furukawa and Jean Ponce. Accurate
camera calibration from multi-view stereo
and bundle adjustment. International Journal
of Computer Vision, 84(3):257 - 268,
September 2009.

Yasutaka Furukawa, Brian Curless, Steven M.
Seitz, and Richard Szeliski. Towards Internet-
scale multiview stereo. In IEEE Conference
on Computer Vision and Pattern Recognition,

2010.

GEES, T RBBAGR R S AR R AR T
RRE-AEBRER M HERE, - B

BERRE - =3 =& (2018) °

\

RBER, TARBRINMZERSEARBARK T
- AR EREB NERRE, KB
WBARE - =16 0 =& (2020) °

Hirschm ller, H., 2008. Stereo processing by

semiglobal matching and mutual information.

No.127 | July, 2020 | 199



R L A

— ¥ FRHEMURXHIURS - P RESUEE400F AR o
B i SRR EERASIEAAS -
=3 F:
R ERETE (UwWordimiE) B - XEUERBERFEEAN - RRANEXRAGBANEREZILUMRERRE
B X REE (RB)FHER5-6,0002LUA 5 £~ AEFR25AS » L« FEFRIAD  AXTEAMRE 128 » 1T
BB1.56E1TR o
m-#E/1EE
WXEEERE  FEER ~ EBMEE 3B - B - BARBISIRREC T A EREISPILBEI - 2 3%ER
dEEEER BN ELEECEERSEECETE
E B 8 F:EEPERETINRAN _ENERER  TERNMEEMA TS -
N BEIRIZE | BN ENZEBYNRE PREREAE - BINRES o ) EZENENRSRENBN R
Vit Gl =Rl
S KE&E(BH)
— HIEE (BHR)
(—) FiE&E (B#H)
T~ NEE ()
(1) ’INEE (EHE)
+ - BB IEARNLARANYEAERER » HEARAHNEREILR - REWER » §—Xz L TEZZE—3 -
A BE X EERE)  AXLUIABE000FHERE Y REAEGIAEKRASE(RE)E) -
N BEHEER  AHELXHPIEEARE @ FTEER - BAVENEHERAEESGEHE - ZREEEAMEE
L RINHESESRR o @1 32 Table 1~ Figure 2 » RIVEBER R LR - BEESNEN TS TR -
T+ VR AATERSRAR R RE R RIS IILES -

= BENH

B2 BVEREES PR 2 e RS SBT3 A RFFERFINR ; P3| B RIEERERRA -
REES| B2 B EHR -

BEVE L EAK TSR :

(DT
PRERER ~ TER 0 DADRREEECEIEL )  PETEREH  £X56 0 S=H 0 81411518
QEEDE

' Bazant’ Z. P.’ and Oh’ B.H., “Strain-rate effect in rapid triaxial loading of concrete * ” Journal of
. Engineering Mechanics * ASCE » Vol.108 » No.5, pp.764-782(1982).
| QBE
| OREA TRNERE,  XEEBR A £177-1848(1987)
Zienkiewicz, O. C.,” The Finite Element Method,” McGraw-Hill, London, pp.257-295(1977)-
(MY E
258 TR "HHERLTRRAKBEERECATETE ) 0 FREIAKN I REE T FESW
NE - 21 5825-30H(1982) °
Nasu, M. and Tamura, T., “Vibration test of the underground pipe with a comparatively large cross-section,”
Proceedings of the Fifth World Conference on Earthquake Engineering, Rome, ltaly, pp.583-592(1973)-
()2 izwY
BoxAA 0 THSTER T HERHBERES TR, B BRI AREBREMTFT 0 AF(1982)

Lin, C. H., “Rational for limits to reinforcement of tied concrete column,” Ph.D. Dissertation, Department of Civil

Engineering, University of Texas, Austin, Texas (1984).
O e
R 21 - REE - "RRERSKERREIREITCHE ) - BUNIARERK IERAMR
£ ' No.53 » A (1983)
hompson, J. P., “Fire resistance of reinforced concrete floors * ” PCA Report, Chicago, U.S.A., pp.1-15(1963).

—



RIFEEEEER T EPEREM T EHEEERM - SREdtPESAMSETE
B o B 7 REEFFREEEREME - S P ERSHEEBAERKFES - AHEA
MEEHREZHEEZIEMEERRERXTE - ERmHEREERRIERKRAET
SIEHRERTER RSB - RIS FIHEEI R E EERAVIR SRR EFE SR -

EREELL " =07 L BEFEERAVEEERRM - AP EESEE - B
RTIEEFTHEISAE R RISk E#FARBUIE T - REIRFERFEEMISIR ~ BERRR=
Bie - BASAtE T REEERMAZ R EERALALBHEE R - F13&E1 /\EF R KR AY
dedeskEnE A AR o

EHIEERZR BRI EETHER - AN SFRIBFRE - EFPEERERE
HAR FTHATSSE Rk BUFE SR - B35 © BEHRR - EESRtExkzEFEER) ~
EERGEGEESARE D) U RS HEE(RITT MR ADSF - REKEERD R AR
BRAH - @BAEPESNZEEH RM o WHSNTODIEACTIF - EEEEEE

1 1
1 1
1 1
1 |
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

EAERTHEE R [FIRFALTT © ! !
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 |
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

SHEREE TIZEES B PRERIN " =i Ko stE ) HIEEER - B
BT IEEETT B LU ER AT ZE (R AR 58 — B ER R #S B A S T > T R LU BRATZE (AR EE —BEER 2
EABRRLETIEES - EREHARAILIEIRNEER @ s TRISSRESHER 2 E &= KN
7SN S TR E EAZAREZE B @ BHAKEARERE RIREEFIAY KR EEAR
%5 o RRAINGERZEEMNSHESER "TEm, - TEIR, - THUERE, ~ TdEE
B, » "FEEREE, - "ARE. - "RER, & TEEEE R, ZEEREIRE -

E=M/REEGTP - B T —ERBEIEREEAE - RIRFIEESSHALS
FFIRVERIRIE S - bR T IR MHIRE _E FEHEAVEEESL - RIRERE S L RIMIER AR
T~ BEE -~ EEHD - B - )\ BUBERRELESAT ~ 2B/ - AIFE ~ FERRREE
AREROEFEFKE - BB AL IEREEE 2 EEE LR N EL, - KA E RRIE
KR o REMALEIRITIEMESK - FTAEHHAVEE - BRI FEREFEHEER KT
A% R EATEEIEERIERIFEEEAR - FAEISRMIZEERE -



202 | No.127 | July, 2020

e

P &C -

FHRBE— Ot TRABUFHAXET  KRFRHEHEE
BHE—R=ZHREREFE  UHRBFEIXTI491RBER
KH323K 108 SEMBIREAMROERAR /&
B TAREER g HREE/) VL o

ML AT HED

CHINA ENGINEERING CONSULTANTS, INC.

S1LM10637 =28 — 2185582818
28F., No.185, Sec. 2, Sinhai Rd., Taipei 10637, TAIWAN
Tel: (02) 8732-5567, Fax: (02) 8732-8967, http://www.ceci.org.tw






EFIABAIEREY - F—HIREHREDEBEF=

Creativity . Excellence . Conservation . Integrity

Bl N HF S i B mol it = |

adtm 1149 1R A #73235%

No. 323 Yangguang Street, Neihu District, Taipei City 11491, TAIWAN
Tel:(02)8797-3567 Fax:(02)8797-3568

E-mail:pr@ceci.com.tw

Bl AR e HF S i o= ok SR B |

ote I SR T BE - & H-BES ol b a

=g g

ITEMBRMERAT

§355 WA
$777 Bl
‘f‘L:LL:l}—:l 5
Bk 8 &
FERZ —
SEiE g
EEEe B
f

PEHEBRALAFRIMRARERARAIRT



