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Albstract

The New RC project in which high-strength reinforcement and concrete are developed for high-rise buildings has
been conducted in Taiwan for more than ten years. Related design guidelines and engineering techniques have
become increasingly mature. The upcoming national reinforced concrete design code for buildings will incorporate
SD 490W, SD 550W, and SD 690 high-strength steel reinforcement. The design guidelines published by the New
RC team of the National Center for Research on Earthquake Engineering further include the use of SD 690E and
SD 790 high-strength reinforcement. In this article, a literature review on New RC techniques and related research
on bridges is first presented, followed by a review of the strength limits of steel reinforcement and concrete
of building and bridge design codes of Taiwan and the USA. Then, new requirements for member design are
discussed when high-strength reinforcement is used. Finally, design cases of bridge columns using high-strength
reinforcement are presented, and the benefits of using high-strength reinforcement are discussed. Based on the
review and case study, it is suggested that New RC can be first applied in the bridge substructure. SD 490W or SD
550W can be considered for longitudinal reinforcement, and SD 490W, SD 550W, or SD 690 can be considered for
transverse reinforcement. Concrete is used with _ﬂ.' = 28MPa. Using these materials is expected to decrease the
amount of steel reinforcement, thus increasing the constructability, shortening the construction time, and increasing
the member quality. Moreover, reducing the amount of steel is beneficial for construction automation.
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Albstract

Ultra-High Performance Concrete (UHPC) has been recognized internationally as a third choice of construction
material alongside conventional concrete and steel. UHPC possesses mechanical properties that are several times
superior to those of conventional concrete. Its dense microstructure and crack resistance significantly enhance
durability, preventing the intrusion of harmful substances into the interior of the concrete. As a result, the service life
of structures can be extended. By virtue of this, UHPC can be effectively applied in bridge engineering, whether for
retrofitting or new construction, to enhance seismic resistance and resistance to corrosion. Moreover, aligning with
the global sustainability agenda, UHPC has been shown in numerous scientific studies to have the potential for
carbon reduction. This potential includes reducing the use of steel reinforcement and concrete materials, extending

service life, and simplifying construction and transportation processes. In this article, the material mechanics and
durability of UHPC are summarized, along with the presentation of case studies showcasing its application in
bridge engineering overseas.
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Strengthening and Service Life Extension for
Lifeline Bridge — Freeway Bridges Seismic
Retrofitting Projects

Abstract

Since 2000, Freeway Bureau, MOTC evaluated all Freeway bridges to the latest seismic design specification
requirements, and carried out seismic retrofitting works for Freeway bridges that not meet the latest seismic design
specification requirements, hoping that they will be able to sustain major earthquakes in the future. It is necessary
to minimize the earthquake damage and take on the responsibility of the overall disaster prevention plan of the
Lifeline transportation for Freeway bridges.

CECI has participated in the seismic retrofitting projects of Freeway bridges since 2016. In the paper the
representative engineering cases are provided as reference and experience sharing for other bridge seismic
retrofitting projects.
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Innovation in Aseismic Reinforcement: Design and Construction
of Foundation Reinforcement in a Deep Channel Area

Abstract

Taiwan is located in an area with frequent earthquakes and on the path of typhoons, with the rivers steep and
flowing fast. Due to aging or severely exposed bridge foundations, some river crossing bridge foundations result
in insufficient earthquake resistance and stability, posing a threat to bridge safety. The authorities have carried
out various bridge foundation reinforcement projects to ensure bridge safety. In order to achieve effective and
long-term goals when carrying out reinforcement projects, it is necessary to conduct further discussions on the
reasons for the reinforcement and environmental constraints. This includes existing traffic functions of the bridge,
the flood drainage function of the river, the span configuration or structural type of the bridge, and the construction
workspace, which are the unchanged factor of the environment and the bridge itself. On the other hand, the
environmental loads and riverbed erosion under extreme climate trends, lowering of riverbeds lead to decreasing
bridge stability and foundation bearing capacity, as well as the evolution of the earthquake resistance concept and
the revision of earthquake resistance standards, which all belong to the fact that the environment and the bridge
itself have changed.

Based on the above-mentioned changing and unchanged factors, how to deal with the lack of earthquake
resistance caused by the exposed river crossing bridge foundations, and adopt effective and feasible earthquake
resistance reinforcement methods, is worth researching and discussing. This article will take the foundation
reinforcement project of the Guangfu Bridge in New Taipei City as an example to explain how to strengthen the
piers in the deep river channel area and improve the seismic resistance of the bridge while considering the traffic
function of the bridge and the flood drainage function of the river. This can be used as a reference for future bridge
foundation reinforcement design projects.
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Co-prosperity Between the Past and Present to create a Resurgence
of Elegance and Brilliance for The Design and Construction of Chung
Cheng Bridge in Taipei

Abstract

Chung Cheng Bridge is an important traffic channel connecting Taipei City and New Taipei City, however having the problems
such as aging, insufficient seismic capacity and flood resistance, as well as poor traffic flow due to the increasing traffic. The
KawaBata Bridge, which is known as the old Chung Cheng bridge, on the downstream side was built in 1937. It is a structure
of monumental or historic architectural value and had been reported and registered as a historical building in Taipei City. The
creative proposal review meeting was held by the Taipei City Government, and “renew the old bridge to its original appearance”
and “build a new bridge nearby” are the creative proposal that can be implemented after the selection.

In order to meet the requirements of the Cultural Assets Review Committee, and to satisfy the flood protection requirements, no
pier within deep river channels, seismic resistance, and consideration of local traffic, a three-point asymmetrical steel arch bridge
with large-span, hollow arch ribs is adopted. A steel deck system for the bridge slab system is introduced to reduce the depth and
weight of the main girder. The arch ribs of the arch bridge adopt a hollow type design in order to reduce the volume of the arch
structure. At the same time, steel pipe structures are used to connect the arch ribs to form a truss system.

The design concept of the main bridge crossing the river of this project takes “eight sceneries of YongHe and moon of WangXi”
as the historical background, and uses the crescent moon shape as the design concept to soothe the hustle and bustle of the
city with the sense of tranquility brought by the crescent moon. The overall landscape is based on "harmony” as the theme of the
design concept, combining the Chung Cheng Bridge and Kawabata Bridge just like playing a life concerto unique to the Taipei
city and New Taipei city.

The completion of this bridge will recurrence the original style and features of KawaBata Bridge, also create co-prosperity
between the past and present and become the new landmark. This project won the 8th Taiwan Landscape Award in 2020 from
the Department of Construction, Ministry of the Interior and the Taiwan Institute of Landscape Architects. At the same time, it
also won the 2020 FIABCI-Taiwan Real Estate Excellence Awards Best Design and Planning Gold Award and the first prize of
Chinese Architectural Golden Stone Award. It is obvious that this project has its uniqueness and is affirmed by the committee
in road planning and bridge design. It is expected that the completion of this bridge can create a resurgence of elegance and
brilliance in the ChungCheng and WanHua area.
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A Time Challenging Side Launching Method
- Beishixi Railway Bridge Reconstruction

Abstract

The reconstruction of the railway bridge in Taiwan shall maintain the non-stop operation of the existing railway,
consider the construction neighboring the operating railway, and shall also fulfill the electrified clearance
requirements, which makes the construction condition much more complicated, the construction method should
progress with time and constantly review and renew, that the safety and economy can than fulfill the social
expectation. The Beishixi Railway River Bridge, located in the northern Fangliao station of Pingtung County, is
planned as a part of the Taiwan south-link railways electrification project to proceed with the reconstruction to fulfill
the requirements of flood control. The northern part of the bridge is close to the level crossing of No. 1 Provincial
Road and the southern part connects the Fangliao station. With the restricted condition, if the reconstruction adopts
the traditional way with temporary rail, part of the railway including the Fangliao station needs to be adjusted with
great construction expenses and turbulence toward the society. After a detailed evaluation, the Beishizi Rail Bridge
adopt the side launching method, which not only can maintain the operation of the railway, save the construction
cost, and shorten the construction period, but also can avoid setting up temporary rail which will influence the
residents along the route. This construction method is first adopted in the railway bridge reconstruction in Taiwan.
The old bridge had to be demolished and the new bridge had to be launched in position in one single night, with
the close cooperation between transportation, construction, mechanic and electric division to proceed with each
professional work, can then complete the reconstruction work, enable the new bridge and get the railway back
in operation. This article takes Beishixi Railway Bridge as an example, introduces the difficulties and issues that
will face during the reconstruction in Taiwan, and explain the innovative method and solution, hope can be the
reference for the future related project.
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Customs, rebirth and sustainability of fishing ports
- the Reconstruction Project of Nanfang’ao Bridge

Abstract

The Nanfang’'ao Bridge collapsed on October 1, 2019. It caused the blocking of the waterway of the fishing port
and the casualties of the people. In order to complete the bridge reconstruction as soon as possible, the Ministry
of Transportation and Communications immediately entrusted the design and construction of the new bridge.
During the construction period, it is necessary to maintain the passage of fishing boats and reduce environmental
disturbances. After the completion, in addition to restoring the original traffic function, it is hoped to provide a safe
and durable bridge and improve the benefits of sightseeing.

The total length of this project is 796.53 meters, and the length of the bridge is 595 meters. The bridge engineering
is the main project of this project. The bridge on the west side is designed with the prestressed U-beam of hoisting
method, the bridge across the waterway of the fishing port is designed with the prestressed box girder of balanced
cantilever mothed, and the bridge on the east side is designed with the prestressed box girder of span-by-span
method to connect to the existing road. The site of this project is close to the sea, and external conditions such
as seawater and sea breeze are likely to cause erosion hazards to the bridge structure. In the planning and
design stage, the durability design shall be carried out according to the location of the site and the service life in
accordance with the durability regulations.
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Winding Big Dragon Hiding in The Forest - The
Anshuo Viaduct Improvement Project of South-
Link Provincial Highway No.9

Abstract

The original South Link of Provincial Highway No. 9 is limited by the terrain conditions, the road design standards
are low, alignment is not good, longitudinal slope is large, width is insufficient, and many high embankments
and side slopes are easy to be damaged by disasters. In addition to the loss of human life and property, the
traffic interruption also has a major impact on the regional economy and industrial transportation. Therefore, the
Directorate General of Highways, MOTC actively promotes the improvement project of the South Link Highway
in conjunction with policies such as the eastward movement of domestic industries and balanced regional
development. This project was launched for building a safer route to shorten the length from 16.2km to 11.0km,
and eliminate the road’s dangerous bends by using a long tunnel and viaduct structure. It was completed in
May 2018 and officially opened to traffic in December 2019. The bridge project starts from the intersection of
Provincial Highway No. 9 and Anshuo Road, and builds an about 1,460 meter- long embankment along the left
bank of Anshuo River; after crossing Anshuo River, continues southbound along the left bank of Wufugu creek,
and meander up to the north entrance of Caopu Tunnel, this section along the steep hillside and the ecologically
sensitive area by the stream is adopted a new bridge (about 4,840 meters long, namely "Anshuo Viaduct"), the
span-by-span erection, advanced shoring and free cantilever method are adopted respectively, the maximum
span is 150m, the highest pier is 57.82m, and the deepest well foundation is 42.6m. In front of the north entrance
of Caopu Tunnel, a two-way separation bridge (about 400ms long) is used to connect the double-hole tunnel,
and a turnaround bridge (about 30ms long) is installed for emergency evacuation of people and vehicles. After
completion, the viaduct is integrated into the forest to achieve the goal of maximum construction benefit and
minimum ecological impact.
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The Birth of The First Prestressed Ribbon
Bridge in Taiwan

Abstract

The bridge is located in Kaohsiung Science Park between the viewing plaza and the firefly habitat at the narrowest
part of the water area. This design can shorten the distance around the detention basin, allowing people activities
on the north side of the pond, thus avoiding human interference and the destruction of bird habitats. The southern
area of the detention basin is designated as a bird habitat. In addition, the selection of bridge type needs to
consider not only the landscape integration and minimizing habitat disturbance during construction. Therefore, a
pedestrian ribbon bridge was constructed without the need for temporary support. The pedestrian ribbon bridge
utilizes lightweight and thin decks to convert external vertical forces into axial forces without relying on traditional
bridge girders to bear bending moments. As a result, the bridge structure is light and compact, seamlessly blending
into the surrounding landscape. The bridge design incorporates the principles of catenary theory for structural
analysis, and it integrates precast deck segments and suspended cables through concrete infusion. The inclusion
of prestressed steel tendons within the embedded deck segments enables secondary tensioning to control its
sag and demonstrate the special flexible structure with axial stiffness. During construction, a cable was used for
transportation and positioning of the deck segments. After the decks were combined, the two ends of the bridge
were bound to the abutment so that they can withstand horizontal forces. The bridge is the first domestic ribbon
bridge. After completion, the longitudinal line is a smooth curve, showing a soft and slender lightweight feeling, and
providing pedestrian walkway integrated into the ecological environment.
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Perspectives of Cross-Sea Bridges in Taiwan
Following the Completion of the Kinmen
Bridge

Abstract

The Kinmen Bridge crosses the Kinmen Channel to connect the islands of Kinmen and Lieyu (the Little Kinmen).
With a total length of 5.4 km, the maximum water depth at the site reaching 23 m, it is the first large-scale cross-
sea bridge in Taiwan. The project required over 13 years for the completion of the design and construction
stages, during which a number of challenges were encountered and successfully overcome. CECI Engineering
Consultants, Inc., Taiwan, as the bridge design and construction supervision consultant, assembled a team which
included professionals from various departments and disciplines to contend with these challenges in due order.
This article describes the Kinmen Bridge project, discusses the problems encountered in its execution, as well as
the solutions developed to successfully tackle them. Lastly, with the project now completed and a great deal of
invaluable experience accumulated in the process, the perspectives of future Taiwan’s cross-sea bridge design

and construction (e.g., for the Matsu Bridge) are further examined in this article.
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EA#2E5(Key Words) © #5227k F48AI(Bridge Underwater Inspection)  #&RIZE 5! (Type of
Inspection) » R38R (Frequency of Inspection) » #&227K g8l
7&7K B (Underwater Bridge Inspection Diver) ~ 7Z7K4:8](Diving
Inspection) v 77K #8I(Wading Inspection) » 7K F#& {4 (Underwater
Element) * {25284&8(Instrumentation Inspection) » 7K T A &8
(Unmanned Underwater \fehicle, UUV)

FMRICELRBIATE /B, 8 (Wang, Helsin) @
By RRAE A TRER, HI/ FHF Wang, Chung-Yie) @
FHEDE AR RS TR/ i HE, /T /RIS (Teal,
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HER ~ K~ PR~ EBE - RS {LERATERIBRK T EHRYES - EinRIR2E R A A IME
PHEEEIRERRDIER - ANEE+=ERKMERK T AIGE @ RS BEERK T AIEENRE

AEHER ~ AIEN  AIE S ~ AN E - LIRS @R/ R F - HAh4 Rl SRk T il
Z IR N EEARERGIIHREERE © AR E ~ A S  RIEER « wRIFRR  ARARRISE - SREBEHREK
R B RS R L T RO - K PRSI = ARREY - LURIREE AR E R TR R
8 WEEEERAERK TR 2 BRRES EHITIRG - STHEABRK A EETE K &
GIEBABRK MERIRRENERISH -

Foreign Review and Future Development in
Taiwan for Bridge Underwater Inspection

Abstract

Earthquake, flood, scour, overloading, and corrosion deterioration cause severe damages on bridge underwater
components. Its inspection and diagnosis have always been key concerns for bridge maintenance and
management worldwide. This article summarizes the bridge underwater inspection systems in thirteen countries.
The relevant description covers the inspection period, inspection position, inspection purpose, inspection
personnel, and supporting instruments/equipment associated with bridge underwater inspection operations in
various countries. Especially, more details of bridge underwater inspection involve the personnel qualification,
training certification, inspection items, inspection objects, inspection period, inspection level, and inspection type
developed in the United States. Moreover, this paper indicates the necessity of coexistence between traditional
diving inspection and instrumentation inspection, an overview of three types of in-service underwater instruments,
and a brief introduction on the commonly-used fixed-position scour measurement technology. This article also
reviews the relevant specifications and implementation conditions on bridge underwater inspection operations in
Taiwan. In response to the characteristics and needs of bridge underwater inspection, comprehensive opinions
point out the future development direction and efforts on bridge underwater inspection in Taiwan.
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RBEHERARLPRRE/RIENTH
D3R EEEBR2EIE R4 (Taiwan Bridge
Management System, TBMS) » % ZR AT 20004EE
BELR  REFLAZERBAGK—ERAZB
REWAS  RIFETEEUERRESE AE
HEBREAEN @ WETEZAMCBRER
BRI - ZRFEREERRAZE fﬁlﬂ—_n
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BE BB 7KB A (Overwater Bridge) VR 2 » 1BR
KN ERIESE BN AT SR AL ©
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NEMAARKREBR T EBNIRIE

(Accident Collision) iﬁ%&i?ﬁ%@ﬁ”ﬁf
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(Oversea)
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32 BISMBZUK T IRBE (7 B8 B A A8 5l —

BB

[3, 4, 10-25])

BIAIK SR Z[: - %a{ /fl NEKS
FERA e ~ T ~ B R
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(Detailed Engineering Investigation)#2l8,2 — °
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B MERB B ABEEENBKERZERE
HE[13]

=

B2\ |

AR AEE (Finish Road Administration,
Finra) 8 B BB A BRI (Design) ~ e L ~ #
= DIERRHEARAETE  slEBENER
2% R RS BEEEENERIEE -
A R AT B 2R B T i SR P B B 13]

SRAERRESAE XK M RAABEILR) E'J
1% —RESFETR12-14] HEBR
%c_Eﬂi(Dmtnct Bridge Engineer)ZZHExE Hff%ié%
&R RZIINERBTBREAERTK TR

A Rl B EZE SR WFIow Velocity) Ak

BREBESMNAN EBR  ETEKNBELE
kR DUEY fRE i (Steel ) EE R (Corrosion)

SRR EERD SR (T imben) B MR (RotiE BRI
HRK > NAMENREERNBHIER - &
PR BRI RBIE » BI85 (Damage) 1Y EEL
BE - DIREEAREIE - W58 %R 55
RBRESFFER12]

ﬁ\,/E\

REBARE - BEMEM ™SI
(Federal Ministry of Transport, Building, Urban
Affair; Bundesministerium flr Verkehr, Bau und
Stadtentwicklung, BMVBS)#E T V78 B8 2 58 F1 3248
M/AZ(Office of Road Construction and Traffic)
EEEBTFRAR » WHMIREDIN 1076 :
BUE AR BI NN T A2 A5 — 1R BRI A AN AR — 3T
il ~ EERAM DTS

Connection with Roads— Inspection and Test and

4 (Engineering Structures in

Directive for Uniform Determination Assessment,
Recording, and Analysis of the Results of the
Inspection of the Structures) @ 32ALHE BAE 2 1A

BB ARREAIES]  SNETEESME
THRRRA > ZFRRREERARTNER -

iRl E A B T 12, 13]

BREZNRBRATREBRKTR
EEM/%J%E%F“‘EUE’\J—“M} BEBOFEIT R
[12-14] ; BRREHAES A Tﬁ%fﬁtﬁ‘*%ﬁ
HORERBI(Minor Inspection) » RHFEZHE
KRR - KTIBIERTE %Eﬁ@ﬂ&%éﬁu
MWEATREM  BEERERNEFEIRMEK

ERS T ARTREMNEEST » H—REK
ET‘%’%THH 2 DREBNBE RS KTE
Téige13] -

7N~ JAE
EB B R B K2 R (French National Road

Directorate) B ERBENESERBREERS » K
[@(Région)z& R & (Direction Départementale
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" Equipement, DDE)& BE#E « 53 H3%
/\uﬂ7§ ' 31075 (Loca #4588 & 7 HA e R SR 4
SREEERMHE - AR 17EREA
HIEKEBRERZ(Public Bridges and Road
Laboratories; Laboratoire Régional des Ponts et
Chaussées, LRPO)XFEEAEBREE » #
ITRRNFARR « S5 (Testing) ~ EIRED
ki (Diagnosis) » TR MBI HRERZ (Central

Laboratory for Bridges and Roads; Laboratoire

Central des Ponts et Chaussées, LCPC)#E{TIEZ
M3 WIRHEREREEZE13]

&ll%L%m%ﬁEmF&ﬂ%ﬁﬁv
BORMESE » —REB6EET R » &) EUEE’\JIE
EEK TS T—E%EE*EE%’EW ETRE
ME2R - BUERERER RIS 12-14]
KRB KEXERRRBA » 2 E
EEEHARBRABRERBZ(LRPC)RNBIT
BBl o SRIBFE  TVEK T FEE (Underwater
Investigation) AJE{T R E A 8 MR BN
(Sampling)SXAE B S8 13]

T XE

HERE# S (Department of Transport)f?
202V T HRINNEE THARB(Highways
HABHFIEL SR EEB R AR
(National Highways) ° ZHIEEHEIAIRBRE

ENR20E HRAAAREEEEEE A8
mEB#RIB B & (Inspection Team Leader) * 15

2138 S (Bridge Inspector) ~ 7&K E(Diver) » B
BIAVB 302 AR ~ 1202 BRmAIS - LU
10K A& 5 SgBLISNIHEE » Bl
FEE BRESTNIEREBUTE ERRKER
RAVERNMEEZETIE3, 15]

Agency) *

AEBEERBERAKRERESFE
—RBHERIKTBRA - &K TR
AR R IR e —[15]) * R EAEHE

(Contractor) &5 #8438 (Structure Manager)z% &N [@]
AR EAL13] - BRI B M F EHHIREK TS
REART ~ AIPREIE » RUSORRIIRM » M e
7K T A& B (Unmanned Underwater Vehicle,
UUV)k 212 B (Remotely Operated Vehicle,
ROV)ETTHER[15] °

ARREN)

BMBA LRS- BRBRAEENE

B RESNNERE S ER R
BARE  SMNIBHRUNBREEEERMR

(Bridge Asset Management System, BAMS) » &
FABIEBA B (Inspection System) ~ FBR
ER R #(Bridge Information System, BIS) »
HEFEZ A (Maintenance System) ~ &5 E
B EB A (Financial
s e ERE(Advice
Notes Database) ¥ 2416, 17] ©

(Structure Capacities) »

Management System) »

SEIM B BN (Queens|and) BUR 7K T i8I

Y R R ARSI (Bridge Condition Inspection)
BRv— B EMTEsrHREEEIN
MR RERBETS  BHERRERE

BAGNENRDIER  LEKTEBEL
A FEARIT QE1%8ET\ FRIRAIAS > =

AR TR 5 R 5 M 45 18 T2 108 (Detailed
Structural Engineering Inspection)&IHZ — »
B ARR - BaEER - BUERE (Numerical
Simulation) * UK 457 f# 5 BB (Structural
Healthy Monitoring)% » R H L ERRELTAHASS
e &16] -

BN #
KR 5 R e

ZREM(Victoria) LT K KT
A T 2FAE(Detailed Engineering
Investigation)ZBIEz — » WA TRMENEE
HIRBERENSRREE AN TEREER
JAl(Routine Maintenance Inspection) a5 ARTT
238 (Structure Condition Inspection)fs » 2535



BEEBEENASNEREHBER AR
ABREmON - REFAKNRTSE - RETF
i~ IRIEMAREEAE » BIEBEHREI(Complex
Inspection)i » AIF REIZBHCETRAE » 88
BB R R RRI17] -

N~ #HPERE

AT ERE(New Zealand Transport
Agency, NZ Transport Agency)$t ¥ B 2% 18 &
2 BABREAIKRE(Bridge Inspection
Policy) * R BB AR M Z K E(Bridge
Descriptive Inventory) @ 2 k8 T2AMEAEE
Wil ~ AEE - UNAESREAENSEERLCHE
(Transit Project Manager) B R AR 4 E = IEEE
B ERRES  AUERERTRLHE -
ERAERNELE({  SERETEGDTSLSE
[18]°

A0 PO R B R R K S AsURI B e A e R
H—  — BRI RNEEFEET R &
BRERBEMNIERBE - NN L REF
AR - BIFSEAT K TR » =B R eA T2
Bfi(Bridge Inspection Engineer)¥87x @ B
B2 (Bridge Inspector) & [AE 2 A B (Specialist
Staff)ETTARAI18] -

+ BF

FRAEEZHBARERAB(Japan Highway
Public Corporation, JH)H|E &R %8I8 ELLF
it - 2005 REMME - A=A B ARRER
HINE@(Nippon Expressway Company Limited,
NEXCO) & A B A (FR) & & B B8 48 5 Bl
W32 FT(Nippon Expressway Research Institute
Company Limited, NEXCOZHT) B 53 Mmig 2
SRR E T B AR L@ EMinistry of
Land, Infrastructure, Transport and Tourism, MLIT)
REREHBRE Pl EE[19-21]8EHESE

BR22] ) BARESB R SERREMRAN
gE AR SEE  FORE - B2UD
B - DRERCHF > LFREMBRRRA
MPIEH BB R

BRHASBEERMN  BE=MAEAER
BEMAEH  BERRAKKES  #HFE
B A BTE » ZAARMSRBERB SR
MRFTINEXCOMRIN#REI MY TRE IR EE—HE
EYAR 5 (23] DIRE 2B A M8 E A E R iR
TEEMABEREER[19-22] ' BITHR:IEH
AR R F

BRK TR = Bk R B AR T 005+ 48
BOREIE 2 — » — R E BRI R R B LU
BSFRRRAI19-21] > ERIBEZ(Dry Season)#T
BRKTE 2R » e EREER AR
AR TEHBRINEEBEA RRECT
WL(Settlement) ~ ArF%(Movement)SHABERHTilting)
B FRAKE B EZAI(Probe Measurement)
BKEKTHEREE - 28 - 82 - KT
8 (Underwater Camera) @ ZIEMEIK N4
(SOund Navigation And Ranging, Sonar) » J%2E
(Light Detection and Ranging, LiDAR)ZEkAI
(20, 22, 241 DIZEKNEBBGRL - B8
fE A ~ # i (Buckling) » LI FIZY(Cracking)
ZORREIE - DU B RRE T2 H R
[19-24] ; BKERHFEBRBRBHNRER
(Splash Zone)Ed )8 [&(Submerged Zone)_ 2 [t
Y » LI HiIRR[20] -

+— MEX

NEREFEE#H EB(Canada Transport) ~ &
W% =B (Infrastructure Canada) @ LR INIE K
E# 5 (Canadian Transport Agency) Bl B E1E
2ZNEE - HBE  DAKREBEERE  BREA
TFAHBEEREMFEEBARTE » 2
Z& (Alberta) » R ABEE (Ontario) » WibmHE
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(Quebec)FEBIETE R BIER MR ELAEE T -
BEBEMPIRAE — B EKE (Inspection
Program Manager)—55 » DA T4 [Eig 1 8 A&
IH(Regional Inspection Manager)ig @ Y9788 1 12
BT ~ B Ef(Professional Engineer, PE)EHR « 78
BRI - LIRSS 0FERERIB R
R 88 ﬁl—tﬁl TR REE ~ FIAREERE - L
RaBEEHRRBEERHEFEK13] -

DHEENI5%MNBRFLUS KRS
NBERFEBY - KBRS A E AR08
Bl EERKTRABRKEHREETNERE
AE  HERRRAEMNEEEE THITLE
(1315 ﬁﬁW§mm%MF@*Lﬁ&m$J
EEMOBBRTETKTRA » KT RA4E
E#960~12018 A T\** R[13] 5 e BEY
10%H9 7K 3B AT X5 KRB B2 7K R ARBI - 7K
TSR 120 R —R  WRERERAMA
BAAE » fER/K R ERRE[13] ) BE
ZARBEMB I mEHIERK TR -
B TREA « R ET(Professional Engineer,
PEYAATR - MA@IBEKHIAR 13] -

+= ~ FEARE
B R B SR E AR & 3 B RFE R BR AR
RIGAFRM > H—BA T ARBRERERE

[25] MERRARTERE) - EAEFEBR
RREEMNASREBZ— RERAFIER
REBREBREMEEBNIER  RESENEN
A TRREAER  RAER #HEEHS
PEMARBRENEEBRA -

PRAEBERSRE  BEERES
Bl R REBERBR » HABWAIFET
KRR ~ A RAR Iz AR+ — AR5 A
BAEBNTFER » BIAIK TR ~ KT FMEA
(Corrosion Potential MEZFH#EITHE - HESRIBHIA
BRI 5 MR (Curent) NEER E (Visibility) /&

FREF TR A LBKiRI[25] -

BRK TSR EE e — » —
REAR R K S (Hydrology) ~ # B 3R1H (Geological
Environment) ~ ZHERI I (Foundation Type) » 1
FRRRNERNE  REERBNRAEER - 48
K PRAR - KERBIRERBE R3-501
R HEBRITERREEEMRER KR EL
B+ Bla0 R RARE ~ RRIINE - EREHE

BIFRE (Effective Embedment Depth)&E ~ 7K'8
B - DURATRA BB R ERR » Al
EEIRERBIZEZR25]

B2 XBIRRKTHAMESR
— it

EEBTAKRBEEFHWA)BMEREBR
ORI
NBIS)[10] » HE MBI - 18]
& DIRRIRFFNARE » STE B R 08
T REANBERIMNNBREAGE - 7258
EREBERITENEINZE#EE(Department of
Transportation, DOT) » BIHIEEBIMIER A E
Ko MR A B AR R R FHEERRI[13]

(National Bridge Inspection Standards,
BJER « AEE

==

JREIE - BINEs B R R R AR
E(NBISWK—MA AINEEAARTE - ABMEERHIT
» IVE B INERSMNHT INEVAR E B SR [26] I

Zzﬂ 1 J:?IE’\J@% SR KAIEAE(NBIS) B REAR ERS
2RI EMMETEAERN - HRBEER
227K kAl 7K B (Underwater Bridge Inspection
Diver)[10] » &N E & BB EZ R E X B K
IR = (Underwater Team Leader)£2 46 8]
SNERE AN EnRAEZHBERARERE
KTIBAEE  ETMNERBERE KK
AR R » BEREBIBE R (Inspection
Team Leadern) E#% L » 38 h1E KI5 SR JHY

S ela



%ji  NEH R AT TERK R T/E13,
BNMNERERIZERBARKE BB
@m%%@ﬁid\ LB K SR E =L
EiEE Kl B R RBEEE & (Competency
Examination)[26] ; 7K NiRIEK & HU R B AR
(Fitness) » 2 A(Vision) » BIREEEEAESI(Color
Perception) » BINEREHEAREENENR -
B TAEKEATHRFEERR  WERE
7J<EZJa’é[13] o BMNEmET R ERRENEK
T}tfﬂﬁ/ﬁUEEFﬁE’JIf’E}\E\ BN EwHER
BKERETLAR13]

\)@t ‘n]J

R INEVINRERR AR » B IRERE
ZIOAIRZENBIS) I HEFRER » BIZK N aflE K
A2EBRBBATKTBREARE - 1F
fﬁ/ﬁuﬁﬁibﬁz EEETODLLLEL10, 13, 26] » HIEEERE
AR T olz— (BB ARREET <BRA
M/ (National Highway Institute, NHI)BEE%Z
R E - BERAAUERRBARE - B2
R TEBFIAR ~ B

UK I RAFIREE Rz —
MRE S QBBARREZTENESE - B

‘I]]]u

1 RS K EL3]

B R IIRRE - REAR K
BROFRRRE—Z  QMBARRBERER
i BRARIIRRE  REARAEER
BAOFRSRE R °

BB AKRBRERINBERRAIES
ZFM(Bridge Inspector’ s Reference Manual,

BIRM)[3] » IR —RBRRAFERAIT 2K
B EBRRKTRABBEI LRSS (1)

EERRTHEBEAGHMr —FFREL
AWl (Masonry) ~ #i#5 ~ KR E R HA R
f&(Defect) » BARAE - EMBEREENA - L
Ko BE Rl (Advanced Inspection Method)(Efl
A5 KR Instrumentation Inspection)fyT&EZE
RHEBEN  (Q)BBERRBHKER D I
£ Y BAKENYIE ~ #H57(Geomorphic) ~ #
Bt BRERAIARN(Size) » iR (Shape)
EAHEF (Orientation) » KA 3% iE (Hydraulic
Countermeasure)iRSE » 1RFITEREFEFTREZ AL
ZRBE(Deficiency) A+ BF KRR B LIE
NHBRENE 1FTR) - A EI TR R RB KA
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(Diving Inspection)(0@2FT7R) @ WisEAZE5 15
ZIK T RORIEERS -

B2 BRKTEKERRAIER

RBEZINBRAELREER  FMERB
BB HRIEZ(Scour Potentia)EE/KIBRERE
ETRRKTRE - ELRRKFARBER
KB 1B2(Small-Span Bridge) » BUMAD N ES)
BETRABRKTERANEE » EEBRR/N
BE SR/ EKEE(Hydraulic Opening)
RIFITRRK TR ERENMKER(26] -

EEEIAKREBRMNERBEREUIR
o PIRSMNEHERTNAKEERBR/E
Bk FMs, 4, 10, 11, 13, 27-30, 32, 34,
351 BRRAKTRAPBEESRR  "FE2RH
BRTHMEBNKTIRIBHEERE £
KA R LUS 7K SRR (Probing) /5 (20 1E 1
BT BRI BERIIREKEEIH
B E R T 2 B8 - |

BRKTRABECOBARE—X B
EERRRRARTNGERE I EEHEEN
HERMGRGT  EFHAXMEANGERE &

ZEBREM(Construction Material) ~ A&
RIE ~ BREER (Age of Structure) ~ HRIRFE
(Characteristics) ~ IBEMNTEFEFRE * BHHB
DIBE ~ MR ARBEAE (Unstable Channel) » 2§,
B2I0HIRE (Aggressive Environment) RYZK T
B ERBRRERARENERK T RAE
HAl4] - EZREBAINEREERIEOK B EL A
RIE RIS L FEE AR » KK T iR B HR g 48
12, 24, 363048{8 H AE[26, 29-36] © Hh -
BENERBEAISHBBARBESECT  H
BRKTRABPRSALERET2ERIS, 4,
10, 11, 13, 26, 27, 30] * 1B BRI ARB FEAATME
BHF AR AAEH HE[268]

REGZRER  ZEEETIXEU.S.
Army Corps of Engineers, USACE)EEEBIBRERZFS
BIRBREARAENBISER » I E BBEFRA
BRABEREUABR G ZEAREET, 38] 0 H
PRERKTRAMESR BB AKEERD
HERRRT B ZR/K TR B A B K ADR B R 35 IR
(KI90AD)N3T] »

= KR RIRYE R

BHRALKTMEEOITEBEKZERER
IDBEBKES » RENERKNRAIBENS
B(Leve NEIDBHER REREX(BEXE
BE)  cBBBARKAEN KT ERFHM4,
271~ EF L AT ZENZ2 2 (American Society of
Civil Engineers, ASCE)FFf{39] * LIS ERPESE
T EBI(USACE)39, 409 ERMZK TR SR
NEDHR  ZWAFRBEFEKTILFES
ReERE  SREeELEEEX - BRI
BXKANET 2K TSR R=F  &F
AN N =1E/N\FiL3, 4, 27-29, 32, 36-41] °

(—) B—#(Level N

AT ER B B AR EL R AR (Tactile Inspection)



(XBED)  ABHEABA(Swim-by
Inspection) * {B & 2 %8 5 4B 1808 7K 45 4 A
BNBEGNSt  WEDRMBEBGERTHE
&M (Continuity) » MURFRAEEBHRIINE
(Exposure) S E 2R Z2(Undermining) 2842 » {2/E
NEENREEE -

WEAKEREREZ  UERNEBXKBRE
BEZBERAGE  AEMETHRERS
DFHNFEETRARMERRES (Sweeping
Motion) » SERCEE(EIZK T AERBIRBI LI 5 5B5—#K
KR R EARAD R IR EZAVERB T AE -

B R@AERTFREMA T A ENARE
L WeEER B BRRE TR @ IR RS
FoFBBBIFXR - AEEFA AN E B
&3, 4, 34-37, 39] °

(Z) B #R(Level 118l

BREMEE  SEXKTEEBRENUE
B ETKEWZEY(Biofouling) B HIER
FH(Wiping)Z(&lIBR(Scaping) F/FE T (F G
B RIBRENEN @ WHAKRLHEER
BB #ENREREWESFAS  BR

2 IR IR ¢ ]

........
""""

B3 % Ak REERHAY s B R BRE R T4)

NENRE EESREBEEEREENT
BEL3, 4, 35-37, 39, 40] °

BB F MR KRB TEM B R
(MU EBRESEEKER(Low Waterline) ©
SRR BAR(Mudline) » LUK 7K 4R E257 R
TEARBNPREME 5 (2)BBEEGBREEIEE
BiBR6~12EN(15-30.5A)HEE » &RIFA
10-123 0 (25-30.5 A=  ITEEIE
(Rectangular Pile) £ > FEBEBRZED=E/IE ;5 (4)
TEN\AH(Octagonal Pile) L @ FEEBMENE
flm ; (HEBBL  BEREANSZ=HAE
& O)EHEE L o IEERREMR(Flange)ohsk
m~ —EEROAKRE  URER(Web)H—{
(3, 4, 28, 35-37, 39, 40] °

AR kOB B T2 AR AN PR B AT BE AR K
HAY 5 (Biofouling Growth) » Z¥ & 8 &
MR ENEENSLEE - BENRBEM
(Thoroughness) FEBUR T #EBEEE M BRI » 48
EAETEBRITENEY S RERNEME
Y03, 4, 28, 36, 37, 39, 41] °

(=) BE=(Level 1))

HEREBIEERM  NERETAE
BHHEEREY - EITEZMAEE - £
FEREER M 5 B8 (Non-Destructive Testing, NDT)(EE
JEAEBIU Itrasonic Testing » IR#AEFE 5858 In-Situ
Hardness TestingZ)(ANE4FT7) @ ZE0DHIRR 22

&4 =/

FREERAI4)
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148 (Partial ly-Destructive Testing, PDT @ Bl
DK Coring)E R AR - TERARAEE
B~ ATEE RIS+ DIRBEUREBEK T EEN
(B8 - HANEEAISE TR (Imminent)1B15 @ &
BEFEAYIE R (Loss of Cross-Sectional Area) * iff
FEM RIS 1 (Homogeneity)( 3, 4, 36, 37, 39-
4115 BEIER T &S LR AK T EAR5%
EL30EEMA39] -

BEK T EMBRR T SRt - R
AT BN TR B B HT N BUF (New South Wales
Government, NSW Government) Z &) EE( Transport for
NSW, TINSW)ZZLIT * (DEEREENIR40-75
N2 A 0 MR A 57 B8 B4 55 (Rebar) 2
& REZDE25NENER42]  QBBEKT
BHRKRIEZERENSIENESE - AEZHENE
ILEBIFNZRIFAN » TERORAERIVERER - —
2 BR/K A S (High-Pressure Water Cleaning)7K
TEfRE - DURETARRI42] -

K3 K TRAEZMERE/LLAIRE42])

RAKRBI(In-Depth Inspection) ~ 7l i 8l
(Special Inspection) * B K385 18 (Damage

Inspection) ©

(—) #eaRR - R E R E SRR B AR
BiEEM—E7  RiIREAENEREE R
B (Structure Inventory) ~ FHHE R Appraisal
Data) » DIREMRBEEIR - BIUBRERE
AR RIE (B (Baseline) - BREBMECERE
24t PIANINE - INRFHR « BREH
BB ER - TRAIREREI TR SRR -
eI B E BRI ERAR - BEERE
FE—ARRIEEE Rl - DIEORRIRE
MiaAI AT R A B R L REBGEI T RAR
B > DIRESR S — AR R B 58 — AR R PRF 35 3R
HIFEAR - ESERSNERL - DUERETH TS
BRI -

=K FE LB

50%

EBEEUR) HERREE LA
1~20 26
2166 2048
67~96 2EBHI30% (AT EE S
97~150 3048
1510 2HEBA20% (AT E )

= KM 2R

KB RRBER NBRKTRA
FMI3, 4, 27]R8% - BRKTRAFTHALER
BRRANEDE BREGEERIFHBRKX
B4 HIEREERELUETDR

Inspection) ~ TEEAKEI(Routine Inspection)

Bl (Initial

x4 FEIBZK N EHRIBER([4]

(D) BRI - ERBZNYIE (Physical )T
IheE(Functiona iR FT B MVERZR AR £ -
DIPsR i S R SRR AR R A 2
BELETAMEL  UERBREERLL
MEWEERNREENR - THRAES
BE—AROR ~ B TARRR - BIRORRIEE
T HERENRIAER - EPRERHR

FE—1R 100%67K {4
=0y 10%67K N &

RIS

AEREEIE - HORK B TR




AEEERFBEBAEAAYA KRS > I
e TE B R &8 B Y7 B AR B BT 28-32, 35,
36] - EMRBI A RER TR LRIBETT
ARARRR  DIRESR 5 — ARG0RI B2 58 — ARiw
AEFRRNEN - AMEBINER > LUE
It ER GBI -
S RARA  HAKEL LEHAKTH—E
HLZERAHETIMEREBRE(Close-Up
Inspection) * ISR EMRARRFH > R
SRAMVEREE - WRKTBE > IeER
SMNAVEE AR RIS = ARl - N —TE
AZEIR R ATRRMBEERARE - (1)
TEHRANERENEEN  QEREE
MR KBHEPNYEERERTE ; (3)
ERBRHERERERNEENE (M8
fRAVERER  OFRENMNARENT
RS SEEN LSS - NEtEY
LEERETERBE - HRELERR
20 &= 5 B2 1R 0% BB IR B IR R R AU S B 4
& WAL ER S =R SEBER T
ABRNDT) » FIREM AR —HBD

(M) FRR - HEREREBITAERYN
KRl R BRI E B HISK AT 2RV ERES -
AR [T EET BB  RARA
XK TRANKRGEXE=H - BEE
ANMERRLITEE - (MEEHRK S (2O/
E1E8(Vessel Impact) 5 (3)ARZFEHIFIK
(Ice Floes) 5 (4)NSARIRFREES| ERVBMIP AL
(Prop Wash) » RIBEEEBURRIZR 5 (5)AF
HIERIBIEME » BILN4R AR 7K (Blackish Water) ~
BFHRIK UREERREMZEMENK
(6)IBEIZIBE (Abutment) BUZ AN HETE AUFE
J&(Debris) * AIBEE R REBHI(Local Scour)
B (MBFKE LBEHESEUBHN
BE S QORBREERAMENEMERBAS
-

() BEEE - JEFFEMRR - AU ERER
BRARHARITRIEKRNEBESE - B8
AR FE B AR B B = E BRIl (Emergency
Load Restriction) NHE » WaHh TP
HEBNBRER -

{h KT &3

— it

BRKTRAEETEXKBNERE ~ X
T KfE(Weather) ~ K% ~ K ERAE ~ 1T
BT R IR KM (Accessibility) S &4
PR3, 4, 36, 37, 39, 41-44] » MREARAZZ
BXEFEERERELESKAT » ETaRR
MRBRKTRE > BRABREEALRE A
REEEFRKPERELEME °

FREKEZDNETRRKTRE > B
RBKAEFELUED  URATRIE/R %
HEREREEHE  #ARFLXHBZEDR
BT ERELEERE  Blt—EKRB
REHRERRERET - BXAAEHE26] -

BE - #HAXEBH ARG EFHWA)EM
BRBREAIFEAENBISN12] ~ EEHFBAKELR
ERIINBERRAIESEFMBIRM[3IEFR
KB FH4] - DIREBEBERAKEERE
E & (American Association of State Highway
and Transportation Officials, AASHTO)4&EHIE
P (EF M (Manual for Bridge Evaluation, MBE)
[1SRFFRA T EMEZNEM, - JERE
TR BENAEREER » LEKTEHN
BERR  HWERREKAMBN "HtEEN
Bils , MEABKEE  BRETEEBRK
TRBEEFRBEEN TAKTRAZER, BDLE
ITENER -
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EREEBAAREEARFERL "H
1’@%@*5’]5’211‘1J AURBI KR - ERACEKIERTS
NSRRI BRI45] » 52 - T HIWEEN
iy ) EREERRK T RN AT - &
EEBKERRMZT  BLIRMEBEKERT
AR EER ©

LUBKIEE R RN B REABD A IKE
AESHEENRAS45] - #in B pI<E
HABBELRB ERIERISERTS X?‘iﬁﬂ ’
RAFTHRB AT R R RS - TEREEE
MIEKIERTIT  BRKTRE %ﬁﬁﬁx ZIKTE
Fh DREMBEERMMERNLRE @ I
EREIAFE -

» AR A

SRAKTRASRMHEESE  MARS

(783 DI g R8I FMI3, 4, 20, 22, 24,

26, 35-37, 39-57] ° E#a#08(Instrumentation
Inspection) M AT &2 /& © (1NABR &I
(Optical Imaging Technique) » (2)IENEBE AR
fli(Non-Optical Imaging Technique) * LA (3)FE
[ MR BRNDT/PDT )& E = R ERAIR
flg » MR AN o

HEBEEREMBILUKTRAEEKT
mRER * LBEEBMEHE K TRER « K
TES# (Underwater Video) ~ BBRA(Lighting)
75 7KF8(Clearwater Box) ~ B2 LB R (Graphic
Scale)F R BEANBISFT) » IBEKE « RIRAVAR
AlAcsr A3 AIEB D mARKHEERE ~ KA
HBRRSSBAKRIRLS, 4, 20, 22, 24, 37,
36, 37, 39-44, 49, 50] °

B GEMEIE : FE  FERadio
Detection and Ranging, Radar) » LIRE#R ~ 7K &
HEERE AR (Electric Resistivity Tomography, ERT)

&5 KT ABRERMRM4] (LK TR (ALK TR

(EMVERKE » B PEMLAIR



FER/i[22, 24, 45-52]  EAREFEEIE)H FAIEEBREERMER - RUABREER
EEMEERNKTEE BANERERE | €A BRFISEEAEEZS  AISHHKT
i RERANSERZR  BOCERZEAR « BHEREBS(EART © AR ~ AR B (Re-
B (Offshore)ENFAEBMIRIE - RAEARBRN | fill) #EHESE ﬂ'?‘ﬁ? %/,J HAZERE
ﬁ.ﬁkﬁﬁ@#ﬂ/ﬁb/ﬁ HERMAANEES—E + #(Multibeam Sonar)A] BEE ML BIEIT KEE
2K THR OLERANRBRE A ' B 2RERNES ﬁﬂx SELZNHER
EWJ@LAH%”J‘ 1 B (Floodplain) itk |+ & @ IR 100%RVAREBER » AIAIEKTER
MR &M i Al24, 45, 53-56] » HERIE + SEEBY) ~ K TEHRIE(Scaling)RE » SERE
HEZERMIA BB RAKEBEREAR ZERE  BleEE TERE ALK T RAIGER

M » WA RESAMAA(Traditional Manned + BIFBEHEMHZTINEG  ERKEER LTS
Ship) S AZE VTR - B (Spalling) » REZRE - RALETRER
RN AERFABEERAEZ - B

B6 L& ERBMFEHTBMFHBIERS(CERE LS =EREBI5T]

B7 U EREBMFET2NEHBEERERE R AREE(5T]

No.139 | July, 2023 | 187



B8 UL ERBMFEHTZ2MNEHBHERBRENR < AR EE 57

BEARST]  HX B BHRERERE R - B8
L ERFHETBMATANESFT~ » A RIREE
REREFRE2LANFORNERIFZE R RAHE

B | B EREANBE WEBAARSTER
| BEBRKEE  AEREEREIREET
| EEBES  RECTRERREMERR SN
MBS E(5T) -  BEh  WAARSERBEE © MBEE
L KT WA TR K TREY
% BIIEEAREERIER ARG RIS
| B BOERARRMLRE] WEREAE

i,

RIFFE AN (Side Scan Sonar)ZEZ A MAERY

cf

15
f

(FED

B9 fIRBMEGE  (CEEFRIGZER  (TE)ARBMTGERE5S]

v B (Towfish)  AIBMIIERNMS + SUEK

188 |No.139 | July, 2023



B B ERIONERY  BREE
BEERITRY -

BRKTEBERRIE/ R R
B8 LIREMABRERTNKTE=F®
AFER - A EBETREERAZUItrasonic
Thickness-Measuring Device) » 7K N R
SAIEZ 8 (Underwater Magnetic Particle Testing
Equipment) ~ BB ENRAKE R E 5T (Ultrasonic Pulse
Velocity Meter; V-Meter) » HEZ545 8% (Schmidt
Hammer; Rebound Hammer) ~ #55 & {725 (Rebar
Locator; R-Meter)& &as » LINE OB R EB
(Coring Equipment)(Z& 10FT7R)(3, 4, 36-38, 40,
44, 59] o

FE O ABRILENNBEE » LIEHRN
ALARERERPRIRENEE  AHER
T8 70 TE G T M il 2 81 52 415 (F ixed-Position Scour
Measurement Technology) @ #EIEER BB K
TEA—IR » TIFREAR DR KRB HER R

o BNAERRE BN BRER DR
B RERAN  REENEAHS -

ErRIOTRI 2R RMEREES  fIW :
e L R BN AKEE (Leve N SORIREE AT E
i H (Streambed Profile)&4t, » B A78 &l @&
LERBU KR RIALE - R BIUFER
FRRIE ~ BARXNERERRFEE (Buried
Float-Out Buoys) * Bl I BHAIE MR T
(Dropping Weight Scour Measurement) ~ 2 /]
#(Mechanical Sounding Rod) s B4R EIELR
(Sliding Magnetic Collar, SMC) ~ B8 R 596
(Time Domain Reflectometry, TDR) ~ S48 5 7l
ESSBIZT(Optic Fiber Scour Monitoring System)
KTREE - KTERE - BE R PR ER
s (Piezoelectric Film Type Scour Monitoring
System)EFEE M RIZREE - EFRHEABE
TBUL B AR R (B 1 173, 9, 44, 48, 51,
52, 60] °

10 K N IRBUR A BR R AR4]
(EDBEREERAE » (A DBFTRINKRER » (& MRZRE (A M E e

No.139 | July, 2023 | 189



B11 ERTURRIZ RIS - (E)KEES2] ) (EA)ESEIHRIEHS2]  (FAEAREFEE60]
(A BB ETR[60] 5 (NS 51460]

W~ ERFE2(Cross River Bridge; River-Crossing
Bridge) FTEAI B ~ ERERRIISH ZE » FLU
BRIEBREET R E BB E
AR SRR - AIREAEBNE
BEENTAool) ~ &a ~ & LINFE
(Method) ©

fE ~ BIRISRK T il E

BBV B AR AR B AR 1TAR
T BRAKTREEBRBRRBR A
KORRIRZ — - REMIARR R B E HAAROR S
@R ARBABHABREIBRAEER
EREEERERE  NEARREBEEE
FHERESHEMERE2ERER - fla0 - &g
W RIE ~ R YRR 5 280 B2 (Tendon)SE AR

R A RBE R AR RIRR R fhaaR
#[5] DINBERELRARE6EAR -

190 [No.139 | July, 2023



BRKTRAREBAIED A - (DRRKTERE
SACERFEIREE - (2)EM » DU (3)FRAKEIE
IR EREBRERPRIMNRE=H

B ER M AT B A B R 22 e B R SR AR D
(5] MEFME RS T BRRRR T &N
MEERAR A, —IB ARRR "E
FA 0B 73 7% B 8 )R] 78 12 T DRI £ (Streambed
Profiling) ~ B & H A% (Single-Beam Echo
Sounder) ~ ZEFAIER ~ AR « ABRICE
(Bathymetric LiDAR) » K N A S E(VUV)EBE
KRB EZEE K A E(Professional Diver) TS o

B RIRBEIRRAK TR = EREFEE - bR
LUt E S 2 mE R B B R E Rz
HnilIR B BB N - BEK RAIRR
BHEER  BXADER  RAGIRERR
B RAKERERD K TRAHEERE
FAFRR @ RIATRRKTRBRERE -

& BIRBRKTHARE

AT FRARARE ~ B~ FFE - Fmeh
B~ RE ~ B RN AR B
A NER -~ RERES T =EMBREAE
% HHEABRKTRARN  RaREl
BABRK T ERIRRE DR ENTIMA -

258 -

— BB TRAIER

BEMEBRRRAREL RPEREEBR
KMRARERNR  EZZRRRE/AKTR
AEBERENE - T BRK TR EZFERA
BRTEEBRKTEHIEME - BEKENRR
(BKTEBY) - DUBORRIFRR - B [k 7K AL
HIEHEKAE) - BRBWABEENF LB L
FRBER  BERE/ESR - XS KITNEA
BERE - URBRUREERIKTEBM K

BEKIEEY)SMHEEBTNRE SRR
BN RBELLE AR BRI AET 2K G ~ KE
FHEAETHNRBSERR » FHERALE
IKYEZE(Manual Underwater; Diving/Dive)S 225
EORIEATEIT 2 AR o

= BRK TR S

RBEASMREZ B KBIRE EEAR
RBEIRRIBRBAFREBER)ZMFEIEE
ORRBZBETRRKTRA - ZEZHH
—REBBRIBETHE  REREBRE
E > SR R/NEKEERRAITRRK TR
HORRED IR IR

= HHEEERRRARET - BRERX
AR T - BREERK T ieRIRE
527

(—) HRRIBEERT RV B B AR g8 1 AT AL E 5
BRI RIRAIR - BRAABRATER
ZRRACHERELIREALERE X
HAgERAEERRERNERES(ILMA
RERER - Pl - BARBRMEAENR
o BEEPRIBTE S - BLUERNHEER
RETREBIRA BRI ERHER)ZF
BRARFRBER -

(D) RBEETNARSERBOITA "
HARRI S AT RIRORIE - R ARB L ERETT
21 Hif TUER, IEREEARBE
SKEBLITIR © (a)7KEL 843487
AR ~ 1%~ JIBERR  O)BEER
BEBRE BHEE20%RTEEFE
FOBEEFRK EAMEEHEY
EREMEECE  (DBRNELEREDTH
WRERIREE - WJREERFBILHRIEM 5 (e)
WEER . (NBEREHRKEHERTE
B8 B ERK T EEY=E -

No.139 | July, 2023 | 191



15

f

192 |No.139 | July, 2023

(D) BETRRZE2MTEUEE © (EEH
BRRERENRAK(TBMS)ER ERNE
MEERBRK TR - HEBRITKTR
ABEARRCHE  BF YRBERKTBHE
AR - URETRREER 2D
KZBIURER  OFEREHNEERE
AT ERAEHE - IBMERN LR - (&
EH CEBETEREE | OEBER
HEBMBRERAEELESNN - BR
BRZKTRA S (DANNRBESE - B
a0 RO~ RUBDRER ~ JaiEiE 05
ZoK - URBERREBYMERIK -

PO~ FEZROK T RERR7

EEEMBERGENT  UEZHEX
Y EREBRKTRAER - R FEEZRR
EREBRKTRBAN - BRI RE R
#E o DI REZBRBRK TRABERSM -

(= )BRTEEBAKTEI L - BETE
Rt > BARORRIARST - FEAR KL B SRR LA
WK FR T NETBRRA > BEFR
BRKTRARZ  BRIZERRKTR
ABRFARAER L —  AEERREF
BRSNS K BB EE 45
EIRFARAER L —  BELURRE
ZKTERR  BERBRKTRAIIAE
Hll—R RASKSEHRR4ER—
R RABRRFEIERBERAIE - BFF
BREZE60EA s BABRKTRANEE
HEXM  BRABRRRBRRAFERERR
PEHE - AIREB A BRI IUME
BRKT BB EZN M KHIRE - Ll
BE—HRRRHERRELKTREHES
R

(D) AR ZK T RABHEBR NIRRT
RS - N REE AN EERRAT -

RMEREMERNNGRE  ERRREES
BRI S BEFERR BRE
M- RBRE  BRER - BEXRERM
ERE - BAHDEE MRAREMN
B HERILERERWGIZ A~ /R
B I REF) KT EYE - BRBRE
FRAREMNBRKTRABEMY - AT AR
36M8 A —K ' (HiBHEGERESTOPRIAR T
B IRBRARKEHZE » B
HERZE6-24EA -

B~ BRI t Al EEE

BRIZEEERREGRAIRLFLE L
TEB500ARABEDINR - BEBRKTE
BIFESE » WRMETIAR SR 2R NEE -
AMENRZEBRAMESE » AIHEAR -
LEBARRSN - EITAIRETE R RIER ;
% EREBHAREERMZBRK T EEF
4] > RS ERAN (R X AKBHBENLZ
ME - WRBEER) : "TBEBBMERES
ESETHEBETAE IS ERRNLE
TR - LIBR BN T BEER50ERE
15AR) ~ 1005 R(XI30.5AR) * LUK 2005 R
(K 1TARING I @ EATRRMAZEORESE |
HRER  —SRAERZIR AEE
B THREBRLBET KB RTER
EWmfE o 4 HE8 8 Al & B R S Rk
TRREECBE -

7N BRKMRAEESL VRS

ERBRKT AR - K% MR AL
EHEE - BROATRE - IBHHNRIRK
> DIREENHEBEERETRTEGRS 8
B Al se RN B RAK OB 3 A A - (1)
BRBRALKTEXFFEAGSR&RRES
N (BR - HHER SRS AKEMAE
E M JESISE R A B AR BT 5 (3)



BESNEAKE K N EASE(BEKEEA
WSurface Vessel Vehicle, SVUEAZIZHEHIROV)
MR B /AR A - EITRRK T RAIME
% o

T BRK TR TS

# A TEKERROB T NEHREHRX
1 > BIAREHE - BVEHMEERNGRRE
BRI At - AN TEKERSTRNNERE
B2 oL I ESEEERN KT RERIES
RS REC TBKERREECT &
SRR RB R K T RANEE AR
RLRmEXKEZNNNARRE @ iR e
B8 2R 3£ B8 B (L R (R AT A9 0B B AT 0 38 fR 35
# > MEARRENALEKERIN  BRK
TR AT ATBKEERT - IR ES
AT Tt o

N\~ ADK BRI EIE S8

ALBXKRABRERE  BERRAK
AR BRIADBKRANER » BH5HRAE
BAEBEDN HBABERTHREEKEAT
BEEKIER > AEBERK  BKER - ANEK
B FXERF  BESNFRESEBEUNN®
LBER  BKEATEMKERAERBRAE
ERMER  BKENREE  KiE R2FS

EITERE > ZBFHIRBEKEBITAELR
W BEERIMNBEKER-—ERTLERBR
KT BRFENEREBERATHZAFE
HEREB  MAEEKENRERERZ2ER
T HENMBEXNSXER  HEHLIFN

LB R AIITHEM AR - RIREL2BKER
F i (Safety Diving Practice Manual) * DL &
IKVEZETE=(Dive Operations Plan)(B3E T /EfE
EHTActivity Hazard Analysis ~ J&l & s A&
Risk Assessment @ MM EEE 5T EEmergency
Management Plan)&Z 2RIERE  HABE B

B ERENIEMNL - RRARRALEKRA
WL DHITIIA

N~ BRK M ARER

BRKTIRBAEEEKEBMERE ~ X
T RAE ~ AKFR S KERE - BITRATE
AR AU mr R SRR L3, 4, 36, 37, 39, 41-
44] > MRBARRRXEZFERERELZ KR
T EToRBRMEBRKTRE - BRBI%E
BBULAE  AERERMHEKPNERE
WEME @ FABRERMEREEDAATARZ
KPERERE -

)

ANBRVEEAPERFALIRR "KEK
KTEAHEESBRARANTENER 5 o
KRR @ FEARREYEEARE
BB TR RSB - Rt —fr e -

ZENR

1. RE(2018)  ABBERE  BHE

% Bt B -

e

2. #k)hE 0 BSERE 0 AERON(2012)
ERREBENRL,  BREZEER
mETHAIENEFTE—EIIRERE

=ik =& » 55251-3388 ¢

3. Ryan, T.W., Lloyd, C.E., Pichura, M.S.,
Tarasovich, D.M., and Fitzgerald, S.
(2022), Bridge Inspector’ s Reference
Manual (BIRM), FHWA Report No. FHWA-
NHI-21-002, National Highway Institute

No.139 | July, 2023 | 193



15
f

194 |No.139 | July, 2023

(NHI), Federal Highway Administration
(FHWA), Vienna, Virginia, U.S.A.

Browne, T.M., Collins, T.J.,
M.J., O' Leary, J.E., Stromberg, D.G., and
Heringhaus, K.C. (2010), Underwater Bridge
Inspection, FHWA Report, Report No. FHWA-
NHI-10-027, Office of Bridge Technology,
FHWA, Washington, D.C., U.S.A.

Garlich,

Standards (NBIS)— 23 CFR Part 650,”
Federal Register, Vol.87, No.88, pp. 27396-
27437.

11.

American Association of State Highway and
Transportation Officials (AASHTO) (2018),
The Manual for Bridge Evaluation (MBE), 3rd
Edition, AASHTO, Washington, D.C., U.S.A.

15-32.

10. FHWA (2022),

“National Bridge Inspection

Queensland Government (2004), Bridge
Inspection Manual, Registration Number:

80.640, 2nd Edition, Queensland Government,

[}
I
1
I
I
1
1
I
I
1
1
1
I
1
I
I
1
1
1
I
|
E 12. Everett, T.D., Weykamp, P., Capers, H.A., Cox,
RBEB(2018) + AWBRBARBRRE - W.R., Drda, T.S., Jensen, P., Juntunen, D.A.,
BE A 0 23k 2 E Kimball, T., and Washer, G.A. (2008), Bridge
: Evaluation Quality Assurance in Europe,
RIBER(2011)  BERELRTRE » 8@ E FHWA Report, Report No. FHWA-PL-08-016,
gt =i 2E o : FHWA, Arlington, Virginia, US.A.
i
ERK TS BB » FIIERE » MHEE » R | 13. Hearn, G. (2007), Bridge Inspection Practices,
oo BB BHEE MR 0 [REZE E National Cooperative Highway Research
HRAEET - BIELE  JRAAE) - RAN WK Program (NCHRP) No. 375, Transportation
2 Bt BEE > ZER 0 ZES E Research Board (TRB), Washington, D.C.,
BEAEA(2011) ' AT EBABER F“%ﬁ?ﬁﬁﬁ ! USA.
AEERBERZHE  RBHEGH
RITETTRE » ERE - MOTC-10T-98- | 14, BRIRAE » RIEM - B TR =R
H1EBOOS » Z=dt, » 2 - l ZokhE THhF 0 BERK  ERE
| EESRL ELUK - BREE(2018)  REE
Chavel, B.W. and Yadlosky, J.M. (2011), | 2Bz BRER  RBEBEBMIE
Framework for Improving Resilience of i FT&:EHmE » MERSE - MOTC-10T-105-
Bridge Design, FHWA Report No. FHWA- | PEB018 » =1t » =& o
I[F-11-016, Office of Bridge Technology, E
FHWA, Washington, D.C., US.A. I 15. National Highways (2021), Design Manual
E for Roads and Bridges (DMRB)— Volume
Lee, G.C. (2013), “Development of |, 3: Highway Structures: Inspection and
Reliability-Based Bridge Limit States i Maintenance, National Highways, Guildford,
for Extreme Loads-Recent Progress,” : United Kingdom.
Proceedings of the 9th US-Taiwan Bridge :
Engineering Workshop, Taoyuan, Taiwan, pp. i 16. Department of Transport and Main Roads,
1
1
1
I
1
I
I
1



Brisbane, Queensland, Australia.

. VicRoads (2018), Road Structures Inspection

Manual, Department of Transport, Victoria
State Government, Melbourne, Victoria,

Australia.

. New Zealand Transport Agency (NZ Transport

Agency) (2001), Bridge Inspection and
Maintenance Manual, Manual Number: SP/
M/016, NZ Transport Agency, Wellington,

New Zealand.

HAETIGAE(2019)  BRBEEHSHE
& EIxEEERRE BER - HA-

20.

AAELIRBER019) BREHAHRE
E EIRBEERREERME =
R B&E-

21.

AAELTRBEZ(2013)  AEBERESE
(B)—BRE EBIREEERE  ER
HA o

22.

HAEL2EE(2019) » ZKHE OIRREIEE
ICET 32EEH  EIRBEEKER
ERAMR > "R BA -

23.

REASEERKASH  PAASERE
BHAsH ARASREERKIASH
(2022)  RERHMBE—BEDR  BAE
(PR B R E K 4B 5 BT i 5T AT(NEXCO#
B > R BAe

24.

I & R IR T2 EER(2022) » I B RER SR
vZa7 o RBEREIREBHBERES
& IRE - BAA-

25,

RBEEHEL(2021) » ARERBERL - B

YE4RSE 1 JTG 5120-2021 » 2@EEEs
R R o

26.

Strock, T. and Browne, T.B. (2009),

“Overview and Comparison of Nationwide
Underwater Bridge Inspection Practices,”
Transportation Research Record, No. 2108,
pp. 97-106.

217.

Collins, T.J., Jarmakowicz, R.J., and Garlich,
M.J. (1989), Underwater Inspection of
Bridges, FHWA Report No. FHWA-DP-80-1,
Demonstration Projects Division, FHWA,

Washington, D.C., U.S.A.

28.

Division of Maintenance, California
Department of Transportation (Caltrans)
(2018), Structures Maintenance &
Investigations (SM&I) Inspection Procedures
Manual, Division of Maintenance, Caltrans,

Salinas, California, U.S.A.

29.

Bridge Section, ldaho Transportation
Department (ITD) (2022), |daho Manual for
Bridge Evaluation, | TD, Boise, |daho, U.S.A.

30.

Office of Bridges and Structures, lowa
Department of Transportation (lowaDOT)
(2014), Bridge Inspection Manual, lowaDOT,
Ames, lowa, U.S.A.

3l

Massachusetts Department of Transportation
(MassDOT) (2019), Bridge Inspection
Handbook, MassDOT, Boston, Massachusetts,
US.A.

32.

MnDOT Bridge Office (2017), State of
Minnesota Bridge and Structure Inspection

Program Manual, MnDOT Bridge Office,

No.139 | July, 2023 | 195



15

f

196 | No.139 | July, 2023

Minnesota Department of Transportation

(MnDQT), Oakdale, Minnesota, U.S.A.

33

Office of Structures, New York State
Department of Transportation (NYSDOT)
(2016), Bridge Inspection Manual, NYSDOT,
Albany, New York, US.A.

34.

Pennsylvania Department of Transportation
(PennDOT) (2021), Bridge Safety Inspection
Manual, 2nd Edition, PennDOT, Harrisburg,

Pennsylvania, U.S.A.

35,

Bridge Preservation Office, Washington State
Department of Transportation (WSDOT)
(2018), Washington State Bridge Inspection
Manual, Manual No. M36-64.08, WSDOT,
Olympia, Washington, US.A.

36.

Bureau of Structures, Wisconsin Department
of Transportation (WisDOT) (2017), Structure
Inspection Manual, WisDOT, Madison,
Wisconsin, U.S.A.

37.

U.S. Army Corps of Engineers (USACE) (2020),
Inspection and Evaluation of USACE Bridges,
Engineer Manual No. EM 1110-2-1102,
USACE, Department of the Army, Washington,
D.C,, US.A.

38.

USACE (2020), USACE Bridges Safety
Program, Engineer Regulation No. ER 1110-
2-111, USACE, Department of the Army,
Washington, D.C., U.S.A.

39,

Childs, K.M. (2001), Underwater
Investigations— Standard Practice Manual,
ASCE Manuals and Reports on Engineering

Practice No. 101, American Society of Civil

Engineers (ASCE), Reston, Virginia, U.S.A.

40.

Kelly, S.W. (1999), Underwater Inspection
Criteria, Naval Facilities Engineering Service

Center, Port Hueneme, California, U.S.A.

41.

Chao, C. (2011), “History of Caltrans

Underwater Investigations,” Proceedings
of the 7th US-Taiwan Bridge Engineering

Workshop, Taipei, Taiwan, pp. 245-276.

42.

Transport for NSW (TfNSW) (2021),
Underwater Bridge |nspections, QA
Specification B350, TfNSW, Sydney, New
South Wales (NSW), Australia.

43.

Browne, T.M., Collins, T.J., Garlich, M.J.,
O’ Leary, J.E., and Heringhaus, K.C. (2010),
Underwater Bridge Repair, Rehabilitation, and
Countermeasures, FHWA Report No. FHWA-
NHI-10-029, Office of Bridge Technology,
FHWA, Washington, D.C., U.S.A.

44,

Lamberton, H.C., Sainz, A.J., Crawford,
R.A., Ogletree, W.B., and Gunn, J.E. (1981),
Underwater Inspection and Repair of
Bridge Substructures, NCHRP No. 88, TRB,
Washington, D.C., U.S.A.

45,

Shen, J., Forsyth, R., and Kilgore, R. (2018),
Underwater Inspection of Bridge Substructures
Using Imaging Technology, FHWA Report No.
FHWA-HIF-18-049, Office of Infrastructure
Research and Development, FHWA, Arlington,
Virginia, U.S.A.

46.

USACE (2013), Hydrographic Surveying,
Engineer Manual No. EM 1110-2-1003,
USACE, Department of the Army, Washington,



54.

47.

Sun, K., Cui, W., and Chen, C. (2021),
“Review of Underwater Sensing
Technologies and Applications,” Sensors,

No. 21, Issue 23, 7879.

48.

Wightman, W.E., Jalinoos, F., Sirles, P., and
Hanna, K. (2003), Application of Geophysical
Methods to Highway Related Problems,
FHWA Report No. FHWA-IF-04-021, Central
Federal Lands Highway Division, FHWA,
LLakewood, Colorado, U.S.A.

Muste, M., Hauet, A., Ho, H.-C., and Nakato, T.
(2008), Quantitative Mapping of Waterways
Characteristics at Bridge Sites, Report No.
IHRB TR-569, lowa Highway Research Board
(IHRB), lowaDOT, Ames, lowa, U.S.A.

55,

Turkan, Y., Laflamme, S., and Tan, L. (2016),
Terrestrial Laser Scanning-Based Bridge
Structural Condition Assessment, Part of
Project No. DTRT13-G-UTC37, Midwest
Transportation Center, Office of the Assistant
Secretary for Research and Technology, U.S.
DOT, Ames, lowa, U.S.A.

49,

AEEAZEMEREXBSERS
(1997) > BRTEBE DR - ZWTEAT O
FAFEICET S KRN RBES —BRER

DEBHAE Y =17 IW(R)  BREREL
AWM FAMHRMFRESZE 157 - R
BHA -

50.

#HEABARER 7 =(2000) © BEERE
HERomRcEILISEER  HHEA
BAERGS "R A&

51

N FEABARIE T 22(2001) »
TROMYPHEERMSCAELE @ Awmtt
MEABAMBTHS  BR HAK -

52.

R+ ARKF T2
(2010) » &R &8

o

B ERIERIEES
FREAER - RHTEE

S

B3k

Browne, T.M. (2010), “Underwater
Acoustic Imaging Devices for Portable
Scour Monitoring,” Proceedings of the
5th International Conference on Scour and
Erosion (ICSE-5), San Francisco, California,

U.S.A, pp. 931-940.

56.

Kocak, D.M., Dalgleish, F.R., Caimi, F.M., and
Schechner, Y.Y. (2008), “A Focus on Recent
Developments and Trends in Underwater
Imaging,” Marine Technology Society

Journal, Vol. 42, No. 1, pp. 52-67.

57.

DeWall, P., Bartelt, N., Owens, G., and
Lovelace, B. (2017), Multi-Beam Sonar
Infrastructure Mapping Research, MnDOT
Report No. MN-RC 2017-40, MnDOT, St.
Paul, Minnesota, U.S.A.

58.

B3 FRRAER(2022) » 109FF—EBEET
%ﬂél}fﬁﬂ%ﬁ BRRARRMRTE B

SIRBIERBIRR J ERARERD2THT
T’E NRERE-EEETIRR B
it =& -

58,

Purvis, R.L. and Smith, W. (1994), Underwater
Bridge Maintenance and Repair, NCHRP No.
200, TRB, Washington, D.C., U.S.A.

60.

Hunt, B. (2009), Monitoring Scour Critical
Bridges, NCHRP No. 396, TRB, Washington,
D.C., US.A.

No.139 | July, 2023 | 197



| o | 2 | |1l |
SPECIAL REPORTS

+
J

f

AR
HIE % f ORI
TDRTA $a

rds) * {E A IR#EZZ @ (Personal Rapid Transit) » F&SKZEfE|RE (Demand Responsive
' sit) © B ENEE BRI (Autoguide Rail Transit) » BRI TUIHIE R
isper ended Transit System) * BENE .%EE(Automated Driving Car) *
nmanned Driving) o .

s mEmE ==  EEEEsEEsEEESEEEEsEEEEEEEEEEm

BSTEEAE /L R RBHIRA B, BRI, EEE (Chang, Tang Hien)

= ||

198 | No.139 | July, 2023

-----------’--



fam =

TEBEECE - FIFRAMAR - FXEER R - B2 - RFETEEAZBERRR - TREEE
EHRIRR - HEREERER - TRITE - XREH - RIFEREH - BRREES - SREAEMLEL
Brap i)

&
HZBIRERR BV AREE - BAUERCEEMED - AEERIBRNERZBERRIER AL B

AEA/EUERE (L BE ARREE - EMN B —EERIREAERE KX T K EEIRE RFRDDRT/TORT » I
BEMAMM— LR - KR RS EEREREMARRILEN - ZBRE - FRESX - KEAZESE
R EMm A — AR ERE T KR ERRENZTBEEDD

Introductory to Individualized Trip Demand
Responsive Transit System - DDRT/TDRT

Abstract

Transportation is the backbone of the economy. With the rapid advancement of technology, various advanced
equipment, management, and services are con-tinuously being introduced into the transportation system. Traffic
congestion is a disease of the city, which leads to energy consumption, air pollution, traffic accidents, and parking
difficulties. Based on technological progress, the devel-opment of personalized public transportation systems
is an inevitable trend, and various advanced countries are already researching and developing such systems.
This article first explores the current difficulties and confusion in do-mestic transportation construction, and then
explains the trend of developing small-scale individualized transportation vehicles. It further introduces a more ideal
individual travel demand-responsive transit (DDRT/TDRT) system and compares it with light rail systems. Finally,
it is hoped that Taiwan can gather energy to research and develop this technology, build a safe, convenient, effi-
cient, and green transportation system, and become an international transpor-tation industry center that responds
to individual demand.
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