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RRE

What is inspection?

RERET, BEYD EBHD) LLTIZETS

IF#HZ 15 5T-1Z1T Inspection is to collect
the information of structures related to the

followings:

1. IR RUOFFED M EEEE(M Performance

assessment at present and in future

2. XX (fHEEREE) DES D H| B Decision

on necessity of remedial action

I 3. X TR D ZEJ Design and execution of remedial

action




RIERDERE (1)

Types of Inspection (1)

o *JJ B R #R Initial | inspection
ETIEAY (1[E]ZEE) Planned (once)
— HFFEHROMIGR (=@ EYD5EREF) at the beginning of

maintenance (namely at the completion of structure)
o TFHAMZE S5 1R Periodical inspection

— HiEpy (E 8 E’];&Tfﬁ) PIanned periodical)

— H® X \*ﬁ(m 1, A DEfHI) Routine inspection
(cycle in order of day, week or month)

— EHi R tE (B8 . £ D B i) Regular inspection (cycle in
order of year)

B BF D ;1 #8 Extraordinary inspection

— 3|5n'|'FEIEI’] Unplanned/ad-hoc
H#,“@(Eﬁﬁ XKRIZKHEEEEY) Extraordinary

ms ection ( damaged byL]lacadent and natural d|saster)

2RE GRS ZEEYEELDOBEY)

Emergency mspectlon (structures similar to the structure
for extraordinary inspection)

IE
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RERDER (2)

Types of Inspection (2)

1 t& Initial inspection

o %ﬁ *ﬁ)_% New structures
- BEEDOWIIRE (HEEHERMRROIRRE) ZM57-0IC
17O #7558 & Detailed investigation to know initial
condition of structures

- B ELOTHT, LHO?

(s T S

HELRELGH->TWI5E, #E
= IHETEZZEH 9 5. If there is defect due to design and

construction error, the maintenance plan is modified.

L

1'I'

Existing structures without maintenance in the past

- MEARRICE ST, MIFEERIARDIRRE ’é"%ﬂé;&le&é.

Initial inspection to know the condition at the beginning of
maintenance

- I ABRERICEDNT, &

Hill - FITEZ1TLY, #

HEHE

#1311 T5. After making performance assessment and
decision for remedial action based on the inspection results,
maintenance plan is to be made.

MEiEEY (HETENMTON TGN SI-15HT)

HE




RERDIERF (3)

Types of Inspection (3)

F HIBY75 =S % Periodical
inspection

e H'E R $& Routine inspection
- BEMIZITHOBETEMMEZE
HFEYELGUVAE (RERIZLD

M ELK) simple investigation \*f,l,}ﬁ\
which does not require knowledge in =

depth (observation by naked eyes)
B/ FO—)LH—

— BRI T ZRCERT D EDY | Highway inspection car

B 22 Important to record
chronological changes




RIRDIERF (4)

Types of Inspection (4)
E 2 BU75 ;L #% Periodical inspection
e THIRIR Regular inspection

- E ﬁnn@*l’) (j: '%Higgjﬁﬁf;
AR & E{&(Z
B PH A4 nﬁk’é%‘d’é Investigation E $§ uyﬁj%atjé
collection by naked
eyes and photos

that is more detailed than routine
inspection and requires knowledge in

depth
RIRIERE

I=2)

Inspection
vehicle




RIERDIER (5)

Types of Inspection (5)

5#0) ,.“’rﬁ Extraordinary Inspection
o innL m\@ Extraordinary Inspection

— B, RKICKHEEMNRONF=-ESITITHOERLTHRE
Detailed investigation when damages due to accident
and natural disaster are observed in structures

REINKETOFHERIRFEE
BIZ XA ETEE Fracture due to

unexpected fatigue and corrosion in
Kisogawa Bridge

Bhe e 2K % K= K B D 18153

Damages during Kobe earthquake
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RIERDIERR (6)

Types of Inspection (6)

R Extraordinary Inspection
2%'\ "ﬁ’rﬁ Emergency Inspection

S PR K TIREM A

HEWT, BEAEBATHMESIZTS

L=l EEE LD

ik

@EHE (*‘T%(ik%) Simple investigation of
structures which is similar to the structure damaged
by accident and natural disaster and in which the

damage is not clearly seen (target structures may be

a lot)




RERICEITHRAEIRE (1)

Inspection items (1)

o IEEYIDMEE outline of structure

o 1EIEWMD A FIKEE condition of structure in service

® %Eﬁ@ %’Ik " %ﬁ? Changes in appearance and deformation
o O 1)—RMIKEE condition of concrete

o Hl#1 MDIKREE condition of steel

e IBEMA, HERIEFDIKRE condition of structural

details and attachments > ZZ 4 55241 Importance recognized

o IRIE{E]

&J:UT‘T &5 Environmental actions and loading

® EE"[' _0)*1%0)'&,@ Condition of remedial actions in past




RIRIZEITHHREEREE (2)

Inspection items (2)

*ﬁf%@ﬂ%g Outline of structure

LWFDE

8, XE, E7IVTIZEDIHE

Method based on documents below and hearing

_5@4

ILT-RAE, 5X5TEZE Adopted

specification and standard

- BREHE
— Ijﬁ::f

X]|E Design drawing
aﬂﬁ Record of execution

— IR E 505k (it THF) Record of inspection during

execution

IL

— ¥ 355 & I S0 §F Record of maintenance




RERIZEITHHRAEIRR (3)
Inspection items (3)

¥ E Y i 1K B8 Condition of structure in service
B G, =), EERREHE S -IkRSEHERICLDLAE

Observation by eyes, test on inspection vehicle,
loading/vibration test

- FIEFDIKEE (XBIREEZE) Loading condition (traffic
condition)

- B AIR1E (REEASEF) DIKEE Condition of surrounding
environment (environmental action)

o IBIEMAA L (BK, EFEFFLLF]D OREL, BEKR, B, BE
chloride ion in air (sea water, deicer), humidity, sunlight
strength, temperature

— XD IKHE Condition of support
- B85, E'EIRE Unusual noise and vibration
— EFRAY GETTH, EESF) Serviceability (drivability,

appearance)




RIRIZEITHHEEREE (4)

Inspection items (4)

S ER D ZE K - /2 Change in appearance and
deformation

B, I\I—ITELD) 1=, IIMRGAR(REEF)ICE

5<{7 3% Observation by eyes, hammering, NDT (non

destructive test by rebound test)

- AVO)—rDER, FhODER(BRDHFTHZSET) color
change and stain on concrete surface (including
decomposed lime)

- aAVP)—rOUVUEIN, EIRFOZERDOEE crack and

small hole in concrete

aAVP)—rDRT—)2T, FE, 1<, FEOHE

scaling and delammatlonbof concrete

— fﬂﬁ B, BE(HBUQERE, BSUTEL), &R, HHO

e osure, corrosion, crack and fracture of steel

— '_:fﬂid)' ik (12488, 6, &%) DA deterioration of
coating (delamination, discoloring and crack)

— ZH 0O AHFE deformation - -

— @K, #BKDEE water leakage

and drainage problem PR

Ik FEEER L5 ER 3% Rebound test and tester hammering |




RERICEITHHAEIRB (5)
Inspectlon items (5)
. Sk OOUEN

Concrete cracking

S OEE GEUH), B

DZEAR (1F<EE)
Steel corrosion (brownish color),
delamination of coating 29— D % B

Delamination of concrete |

:u’]') I~0)lj:<,%

Falling of concrete piece




RRIZE T HEREEHEB (6)

Inspection items (6)

e

" kT

"_ T
el o

NS, < g B
:I.VOIJ_I‘O)UU%“ ﬂ—] /
5+ D E 2
NER/RTDHTH (EEFR) g
Concrete cracking and | Def‘o ration
deposition of lime | of steel

(bucking)




RERIZEITHHREEE (7)

Inspection items (7)

a2 491)—k MK EE Condition of concrete
N ER TILH| E'JEJ LZWEHE T, 840 (%) JEURiERE (& F

32, E_‘,g @E/& ﬁ%l& ﬁﬁﬂm&ﬁﬁﬁi)( J:[')nﬂﬁ Invisible
|tem investigated by (pseudo) NDT* (Rebound hammer test,

Elastic wave method, Electromagnetic wave method, LocaIIy
destructlve method) (* Non Destructive Test)
| - EAMHE, BEEICEEY 51FEH Information on material
and mix proportion
- REBDEIK (M) D F £ Internal defect (void, etc)
— arH)—kDE/KIKEE Water content in concrete
— M GRE, BItE, Z2ME1815%) Physical property
(strength, stiffness, pore structure, etc)
— 2R Ok, RISERYMEZE) Chemical property
(hydrate, chemical reaction substance, etc)
- SIEEFORARE (FHIERS, BIEMIFTVRESTE)
3 B Ingress extent of deterioration factor (carbonation
ﬁ depth, chloride ion concentration distribution, etc)

WﬁIUKBlHO)nﬂE(ﬂ' E£4'574—) Investigation of internal defects (by thermography)




RERIZEITHHEIRE (8)

Inspection items (8)

4t D1k EE Condition of steel

NEAGIEHIBA TR IAE T, 1242 D IR - Eﬁﬁiinﬁﬁli
(DY, EWFE BHK SSbPmllE, HHHE)CL
L)5@Z& Items, which is undetectable externally, to be
investigated by various NDT/semi-NDT (cover
removal, electromagnetic induction, electromagnetic
wave, electrochemlcal method, design drawmg, etc)

T > V) —FROBHE, ME(DhSY), &£ amount,
% |ocation (cover) and diameter of reinforcement
in concrete

» AV —rROMMER -EAXRE -EBHRDIRRE
condition of corrosion, cross-sectional Ioss and
crack of steel in concrete RN

FAEDHAE (BEHH

fiﬁﬁrﬁmnﬂﬁ( ’—Tl“:;ﬂ’]%’:lf) i) investigation of rebar
investigation of rebar corrosion location (by

(by electrochemical method) electromagnetic induction) 4




RERIZEITHHREEE (9)

Inspection items (9)

BEMEB, (THEXIEFDIKRE Condition of
structural details and attachments

NER M LITHBALZLWER (X, FERIRAREGEZF
A9 4. Items, which is undetectable externally,
to be investigated by NDT

- — B DO BTE < ;= member dimensions

— KD ERE, 855 - tHEH D #EF D IKAE condition of
reinforcement anchorage and joint of
reinforcement and steel element

— HRESTDIREE condition of column-beam
connection

3 - FHEREDIKEE condition of attachments
W 5 OREDRE (XEBBE)

* Investigation of rebar condition (by X-
B ray transmission method)




a‘iTé

RERICEITHREIRR (10)

Inspection items (10)

15 A R U'METE Environmental actions and loadings

1EIEMDHE B GD%Eﬁh\bld:#lJEﬂu CLMAH I, BEED
‘Efi(anﬂE(Eg ), JREHR, EFRE(XEEVY),

E=AR 5 Z(Z L YFAZE Ttems, which is undetectable
externally, to be investigated by relevant records (traffic
surveyg weather information, direct investigation (traffic
sensor), monitoring, etc

- [REH(RE, BE, BXE, Bo =, BiE, BRZE)

weather information (temperature, hum|d|ty ra|nfaII
insolation (or solar radiation energy), wind speed/ dlrectlon)

— B0 DO HEERR supply condition of chloride
- Z“ LR FRI=E concentration of CO,

- BELTWAKDIEFRIBS (pH, {EF#E) chemical

substance in water surrounding structure (pH, etc)

— i E 544 loading condition

— RFBICEHITHEAME, LKDEE) actions relating to
disaster (effects of earthquake and fire)




RIRIZCEITHREIRE (11)

Inspection items (11)
BE1E O % 5k D IK BE condition of remedial

action in past

B 1RO 1E - s B BT 52 BRICKYRE
Investigation by naked eyes and testing for
repair and strengthening materials

— f#H1& - fH5R D IKEE condition of repair and
strengthening

— i FH &I PE D 4k FE condition of restriction in
service




I

—HIERFDE
Effects of CO,

o HEKRERIELDRALLNHONTINS A

major cause of global warming

e IBEYDLILIZHLEEZ S5 X 5 affecting
deterioration of structure

— ) —rDH 1%L (fREZ{EL) carbonation
of concrete
- OBt DER, a2)—FD1k

FHI% 1t CO, acidizing rain > corrosion of
steel and chemical deterioration of concrete




“RIERFODEE
Effects of CO,

o IREBMEXICLHCO,BFH=DER

Reduction of CO, emission by
infrastructures

- EBmERIE, BERICKEDCO,ZHE
H95MDT, FMEElXT E&EobtES Since

great amount of CO, is emitted at
construction of infrastructures, elongation
of their service life would reduce CO,
emission.

- a7V —kICO,ZHRURT S (FPEME)

Concrete absorbs CO, (carbonation).




L R— +&R=E
Report Assighnment

20144148 ICEXREMNSFE(CLE, EREEMEED
RREEBHF-CEN 2 —RXTHLMIZIEST-. CO R
BRICOWTHARTALITLEUAICTEESHESLY.

According to the news, Ministry of Japan (MLIT)
announced on 14t April 2014 that the national and
municipal governments should have regular inspection of

highway infrastructures once every 5 years. Report on this
inspection within one page of A4 size.

Or for international students;

Report on the inspection practice for highway
infrastructures in your country within one page of A4 size.

IRHHEAR: 202056 A29H
Due date: 29th June, 2020




