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Before starting this course

enBAIEEEFEZE AR LT S Why s it in English?

— T RIFIIEREMIRTETODLEEHZ L) Many works in civil
engineering are under international environment.

— FERDHEZEO—XHEHER The English program has started
for undergraduate students.

o 2FEFEE K TIEE S Major Japanese universities also start the
English undergraduate program.

o XHFFELEDEE Policy of MEXT of Japanese government
- RERDIZREIIZ{HEFETESE Graduate courses are in
English.
o KEFPEHEFE DRIEE(E Preparation for graduate study
o KEFRTHEIEFEI—X1:EAS You are encouraged to choose the
English program.
— ERR T B £LTEER Registered as international course
o B4 LMY Exchange with international students
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How to conduct online classes?

FRAMIZ, EREBRBORIBETIZ, ZE2TH5EIOEH
*TEICT7YyITO—Fd 5.
Materials will be uploaded basically one day before the
following class schedule.

https://www.eng.hokudai.ac.jp/labo/maintenance/tea
m matsumoto/lecture/maintenance/FY2020/mainten
ance2020.html

ERIZIX, RETHE, ?’%%E@PowerPoth7'fl~
d%( SIHU-HE S, BEGEHABRHY) NEENT
\

The materials include PowerPoint slides, supplemental

explanations (if any) and assignments (a deadline is
set).
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Method for grading

RAIMIC, LiR—b8EERT. LIR—FORNRERHINRICEY, pifEZE:T
95 FEIOLAR—MILI0RFERTHY, LTOEHRTREZMFT5.
You are asked to submit a report basically in every classes.
Scores are made according to the following table.

Contents | Scores Submission state Scores
Excellent |10 Before deadline +0
Good 9 Delayed (until 3 days after -2
Normal 3 deadline)
Acceptable | 7 Delayed (longer than 3 days Scores = 0 regardless
> c after deadline) = No submission | the contents
oor

ZERIOLAR—FDR#HEEFL, 100RERICBRELEZREBEST S.
The scores of each report are summed and converted on a scale
of 100, then it becomes the final grade.

X, REFLEEFEOELLNET S.

LAR— KZES EEE

(—=]=]




DEADE L Waps
Method for grading

LAR—METERDA—ITFTRLRIZIRET AL, @8, LR—rDORK(E
Microsoft WORD (.docx, .doc)Z7-(ZAdobe PDF&:9 5. J—kJ O
g‘ygwﬁmﬁﬁ;%'d'ém FEZDIGEIFRAFYLTPDFI7MILIZT
To submit a report, you should send an email to the following
address. File type of the report must be Microsoft WORD
(.docx, .doc) or Adobe PDF. Word processor is recommended. If
you prepare the report by handwriting, you should scan and
send it by PDF format.

km312@eng.hokudai.ac.jp

*>— LD 4 (X report of maintenance engineeringl&9 % ¢.

Subject of the email should be “report of maintenance
engineering”.

A—ILDEEBRELA—FDIRE BRETS.
Sent date and time of the email become the submission date
and time of the report.
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Office Hours

REMNHDHHAND14:45~16: 15D EFIZ, TEED
7ELADZoomTHEMNFHLFET . BEICIGLTEA
BLTLIZebY, ARILIZ[RIE—F . B b T TSy,

If you have any questions on the classes, please
access to the following URL in the duration from
14:45 pm to 16:15 pm on the day of the class
(basically every Monday) for contacting the
instructor by Zoom. Please say Hel//o when you enter
to the Zoom.

https://us02web.zoom.us/3/87154170039?pwd=SV
VRVk1RdVJIJRUUS5VGx6YkNYb3BGZz09

INATT—F PW: 460620
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Course Objectives

I REEVOHRFERICET 2EARZTFS. HiEXE, T
T, fﬁﬁi%%fﬂﬁ‘bﬁéﬁé’%ﬂ%ﬁﬁ l BT AT LD
TOHFEEDER, 2 (R, FHE, FE) ICET S
B, #FEHE i‘lﬁd: L’Cd)?ﬁﬂ“?ﬁ?ﬁﬁ‘ﬁh HRIEHRER D
EoRMEEE & M EeETl, HMISFERICBITSHLCCOERLE R

=F A

The course outlines the basis of maintenance engineering for
infrastructures. The role of maintenance for infrastructure in
the complete system of structural design, construction and
maintenance is shown, followed by the various issues on
technology for assessment (inspection, evaluation and
judgment) of structures, technology for repair and
strengthening, performance requirements and evaluation after
repair and strengthening, and life cycle cost (LCC).

—
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Technology system for infrastructure

EiERET
Structural design
J HisgE
MF T D= Maintenance and
Materials and (o E AL | repair
construction Infrastructure

1= FHK B %2 B89 % I =F Engineering for infrastructure

o 1EEERET (E&ERI) Structural design (before construction)
— EDFOTREEWZEESHH What to construct?

o AFlETI (EiEH) Materials and construction (during construction)
— EDFIITFHEEYZE DD How to construct?

o HMIFEI (3E1E) Maintenance and repair (after construction)
— EDFOTFEEYZHEFFL TLIH How to maintain?




T ARI—RTOHLLEH |
New attempt for civil engineering-related course

o HEHEMBHEZNDADMDZEZE 4 components of infrastructure
— FTHEI, B|EKRET, HMEEL, e

Planning, design, construction, maintenance
~\ a el

AR A i IN— Rl
Soft technology Hard technology

 FTEIZES9 %% B Courses related to planning
- T REEZF, HEERBERF, LBAVATLETEFE F
Infrastructure planning, Policy of social capital and infrastructure, Traffic
analysis and control, etc

o RBIEFREICEIYTHF B Courses related to structural design
- BENF, EERITF, BEETH
Structural mechanics, Structural analysis, Structural design, etc
o MHEMIIZEET 5% H Courses related to materials and construction
- BERMH, VRN aVIROAVN, BRIE F
Material science, Construction management, Bridge engineering, etc
o HFEEICEHISF B (2008FEIZ#IHTEA) Courses related to
maintenance and repair (First introduction in FY2008)
— #$#E# I % Maintenance engineering
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Maintenance as hew main stream (1)
o FEETIXHFEEIC50% L EFES

50%b or more for maintenance in developed countries

e BARTIXEEEDF 7 DKE

In Japan less than 50% of level in developed countries

I

Country Total New Maintenance
(in 2010) |Construction |Construction |and Repair
(%) (%) (%)

1549 bE (100%) 836 bE (54%) 713 bE (46%)

France 257 bE (100%) 85 bE (33%) 172 bE (67%)
Germany 171 bE (100%) 63 bE (37%) 107 bE (63%)
Italy 207 bE (100%) 113 bE (54%) 95 bE (46%)
Spain 201 bE (100%) 142 bE (71%) 59 bE (29%)

Japan 47.0 tY (100%) 34.6 tY (74%) 12.4 tY (26%)

* bE: billion Euro, tY: trillion Yen
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Maintenance as new main stream (2)

T EEDTE

(74 LTLVELY no shrinking of maintenance market
despite shrinking of construction market in Japan l

P HEFEET EOHE
‘ Maintenance/repair works || Maintenance/repair works (%)
bl o WA TS
827 CO#AaRIE
o [.785 LI HETE o
Wil T, .
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HEE 3% E/ \U R T vY Ref: Kenstsu-gyo Handbook (2018)

HFEEMS
DENE HIEN
increase in share
of maintenance

REAKEXE
MDiEIH”
restoration
works after East
Japan

Earthquake
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Maintenance and Repair Works in S. Korea

B 8 TlE30%5& A HEFF g T 5
More than 30% for maintenance/repair in South
Korea (Road only)

m New Work ®m Repair and Maintenance
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Ref: Handbook of Road Work (2016), Yearbook of Road Maintenance (2017)
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fRfEThis

Maintenance and Repair Works in UK

FETIE(ERVF) 40% for

maintenance/repair in UK (in billion pound)

BAREE

ABEMNF?

£

TIEH30% TREKYDEIN—-40%FEE
HZh5 InJapan less than 30% and in

(218

Korea around 30% for maintenance/repair >
expected to increase up to 40%

Ref: Office
of National
Statistics,
UK
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Maintenance as new main stream (3)
HtEIEBEYD RFai{LZ =T AN Society in Japan

ready to adopt long- I|fe of infrastructures
o [200F{E=E ;%% Bill for 200 years housing

- RETEHEOETEDT, IRIBREEDERDELEICET HIE
2 152 =E (20084 ) The Bill was submitted under
leadership of former PM Fukuda in 2008.

- IEAEIIEMEREITHRYEEOHREITEIREIZB1EYT
Aiming at “high durability”, “high seismic resistance”,
“flexibility of room arrangement”, “ecology”

- BRADEFEBEOZENPE Japanese custom to be changed
o XEFdn: KEDSSHE, £E774, HAI04 Life of house: 55 yrs in USA,
77 yrs in UK, 30 yrs in Japan
o FEXEDHFHYHEIS EXK70-90%, HA13% Market share of
used house: 70-90% in Europe and USA, 13% in Japan

o TAIEEYDEHEBMA1004 LLE I Design service

life has become 100 years or more
— REHEE1#EIZ%F ) E A~ Design guidelines indicate so
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Maintenance as hew main stream (4)

HEAASERBREROLIEIZTER SOClEty
pays attention to deterioration of
infrastructure

— NHKA R FBEBIEIRL XM ~LDUV LSS 1E

~ |Z 1Bk (20084 ) NHK televised the special
program on deterioration of bridges in 2008

— FIRHENS—EbYT T, TERESTEIDEL21E &

R % (20094) Asahi Shimbun reported “121

bridges about collapsing” as the top news
on 1st page in 2009

- EFFORILKHBAZSFH(20125F) Ceiling
collapse of Sasago Tunnel in 2012

ExxEMN E%@Eﬁ’ﬁ&@SEkllﬁlw,\\@’&a?ﬁﬁel

[+ (20144 ) MLIT of Japan implemented
compulsory inspection once every 5 years in
2014
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L R— M ERRE
Report Assignment

I

e BEYDHBFEELMHE, $EICEELT, SnEY
CRRISIHEE (Z1—RGE)DEHEZEIT, A4
TIR—VLIRIZTEEDHGEL.

Give an example(s) on maintenance, repair and
deterioration of structures, which has happened
around you (such as news) on one page of A4
sized sheet.

£ ~ Y] Deadline
20206 A 22H (B) F#&178F (B AB5RH)
17:00 pm (Japan time) on 22" June, 2020




