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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
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BB AR EERG REN] RAIE B
R ERHMBATMEET RBRE KRR (Bridge
Visual Inspection) ' BEEHEAFIRERNNE
BRENF - U ERBRABREENEER
MA - BRIEA2E8 TRRERBRERNZRA
Ha[2] -

BRIKNEELE (Deterioration)fREE » LU
B AER 18 (Inspection) B2/ 52 2538 (Heal th
» RRBASME R K TIFEFT/AZE
W B2 LIS (EEB(Climate Change)ZE2]
WAZE DBARHIRIAR K E (Natural Disaster) * FMEB
8 F F (External Loading) BBk E a4
HE  HEINRBREBSENEER  DIBE
R EEE KRB MRRB A E (Maintenance)
PAERBROL 2 (Safety) ~ REM
(Serviceability) * LUK 2 FA'M4EBE(Performance) e

Monitoring)

ERB B NIKEE (Federal Highway
Administration, FHWA)#R =] AI4E 2 08I FH(3,
4] DIRBIAZBEEE] BRI HEE AR
F[5-7] BEAER T EAE#E(Substructure) ~ 7K
B(Waterway) * UKABRESEE - G150
BB (Channel Migration) » 5% (Approach) &
SR B AT (Foundation) BZHYH Rl (Scour) ~ TEB#E
TBIRE L (Protection Works)7& 208 » fm
e E MR AL (Qualitative Description)ZXE £ 28!

(Quantitative Measurement) » Y335 K&K T ke

’BI(Bridge Underwater Inspection)iV&EEE + ¥{R[E
BE BB 7KB A (Overwater Bridge) VR 2 » 1BR
KN ERIESE BN AT SR AL ©

BISMBRIEIE (Bridge Failure)8 B E G
RHER * (DABRKFMHIKFIood) BRI
MHEMIE » ML ERBIEREMN BRI 8
(47%)8, 9] (2)BRKEITEN LA M(Debris
Flow)ZZ A (Drifting Woods) ¥ 152 T & #&
TR EE AR (Abrasion) EEETE; (Impact) » LIRME
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(Accident Collision) iﬁ%&i?ﬁ%@ﬁ”ﬁf
BE2M9] RABRKERRARA ;

HREK ~ REDAE(Tidal Reach River)@?ﬁ%‘f
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B (Fracture)S 4 (Crack) @ I B A& BIB B
(Pien) N EBHISR AR5 A% (Reinforcement Corrosion)
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TE(Legal )/ &) (Contract) BB B B ARERITIE

2K TR AV ORI B HA S I o 1SR K AR
PR BITAR © BREERBKA(Diving
Inspection)Ed 35 7K 8381 (Wading Inspection)?I 4R A
BRK TRz - ERBIRER B K RIEIE

o~ ARTEE ~ B AFEA K TR AR
SBl(Detailed Inspection)iFIE,2 — o

KTIBRAESEBRRAIGEENEM
AR BT RANRITRE Operation !
Intensity) ~ AJIER « JIEBLER(Training |
Requirement) » KEFE - 22 B (Equipment E
Development) ~ 813217 (Inspection Technique) |
SHRHEER FARRER  BRRSE
SIA - '

1 BIIMBERK TR BE —BR (4R AI13, 4, 10-25))
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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
R Bl FHEET ~ RE ~ REIARE
SRR B~ AR~ BAT

o

(Detailed Engineering Investigation)#2l8,2 — °

§ MERMH R BERN BV HERBRRRARE - DEEA AR TR R SR
182 (Special ized Inspection)BIH iz — * BN RFFEIESR ; BB RK T RZI REI AR -

BB R 2210 B8 (U ) EARBE B RMRAARTE - BLRIINRK T IAIZ A B4R R (Bridge Condition Inspection) -
DUR s 404518 T 72 4208](Detailed Structural Engineering Inspection)2IH 2 — + # 2% F S MK T iREI1 51 4

T BRSBTS RARE » HIEISiER %R S (Region Bridge Inspector) R TEHE/ERF4
T BAKK N R A E Bt 8l (Routine Inspection)BAR NRIFEAN R BI#RIE 2 — -

§ RRBE A HER K MR FINE

uiilHI*E;ﬂ%

2 BIIMERKTiAER

FEBRBRKTRAGEREREEI0F
BREASHERAE TS  TUEBRERER
% DIREMNERE] AN ER AT -
BENEENERBRKRAEEPTRA » &
EIERLIRRY © FH2S  FRER ~ 250 ~ BE AR
T RN ~ AT BA - INEK -~ REK
PEZ12BIRIBRKTIRAEZE - siERR 8
% $ﬁﬂ@ BITRAAE » DIRMEEREAE

EHHEINLIEES BN TR o

— ~ B

R AL E KA E (Norwegian Public
Roads Administration; Statens veg-vesen)z28a
RRPAZ > S{EHE(Region) * LIK30ME
AE(District) * KANATNETBRRNEE
(Construction) B#EE T (F ; GEMER—REE

TR0 B8FEZMEBRNEE(Management) ©
KR~ 43 ~ BB (Rehabilitation) » 22

(Strengthening) » LANET & T /E[12, 13] °

BEAHLERBERAERERRIsk-
Based) VAR B - HERBAID /= IKE‘?J%&‘E
AR  BRKTRAZEFEmA
T%ﬁiwﬂﬁi’ﬁmewﬂ%uﬁmﬁ

BARNET  TERIENAZERKTEEBE
PR Jxl&ﬂﬁ_k(Streambed)HjUR » BLUATE#
EHEERNFREER[12-14]

=

2538 & 4 F(Danish Roads Directorate,
DRD)z%8 181 1B 2 i (Bridge Department) * %
B8 i — A& AT (Manager) {1752 7 B G R 08
E(District Bridge Inspector, BN4EEY ° B2 =
ZE 4R (Danbro) i — & B2 ER EHZK(Bridge Data
Specialist) B2 =2 T fE A B (Staff) #5E » WHER
It BnAERE TAE(13] -

FHES I8 B8 42 5 8 22 7K T A B 44 Bl AR
E o TNEEEMNRAEEX o A RIEERER
S (Region Bridge Inspector)EE 1522 & i 87
B EREBESRITEABEEEKEA -
XTI RAEFTER RHFNSBERE(Physical
Condition) ~ 8 73(Eyesight) » DL ¥ & 5L
(Color Perception) ' £RE=RZE#(Underpassing)fiZ

ETBRK TR 12-14] ©

F B 7H B 44 Z (Swedish Road Administration,
SRA; Vagverket)IEE M BB EEKE



(Inspection Project Manager) ﬁﬁ%JEﬁm
Rl 3R ERAFM - UREBEERE R
Batdl - fﬁﬁﬂﬂ E‘ft%nu%&ﬁZO%*ﬁ/m K%WE
(Inspection Team Leader) ' Al B & # (T IEE1E
2 S (Bridge Inspecton)ZEfTHEZR MR » DK
BITmREZEHI13]

HHAERAENBR KT RARBEEZER
AN—aE5 - BEESOFET—R12-14]; ER
HHRAEHBEGHT - BRSKRNEBEKE &
—EFEEB(Am-Length) A » LURENEE T
T E(Visual and Touch Inspection)7K N A& E1E
- BOAERREREIERYRRITU(Scour Hole) » IWE
PR IR M (Video) 8RR 12, 13]  SBh » JAES]
E(Channel Profile)ial B #2358 X (Inspection
Team)REFITEARL[13]

WMMBERAEHKTRAIENER &
RAOMBRABEHEEARAER » BREXNR
& 7J<T$ﬁ°ﬁIJi/7T\aaﬁéI%M%ﬁ ERfERR

ZESWEKIES|  BKREBALKRENH
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]
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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
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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
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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 -
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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 -
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(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
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