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Survey and examination on continuous improvement of road bridge maintenance plan.
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The management for existing road structures needs to deal with both deterioration and hazards and the present
study is aimed at establishing a concept and detailed examples on how to develop an effective and integrated
management plan. This year a risk potential evaluation method for bridge flooding damage has been proposed and
tested for an actual torrential rain event. The proposed method has shown a good agreement with damage / non-
damage case histories in the event.
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Development of bridge evaluation protocols to increase reliability and decrease labor intensity in inspection
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A set of close view, hammering, and touching observation is regarded as the standard to achieve both relevant
reliability and feasibility in inspection. However, damage often develops inside a cross-section, causing difficulty in
evaluating the degree of damage from the surface appearance. This year earlier inspection reports for pedestrian
crossings nationwide are analyzed so that interrelationships can be found out between the outer surface and the
inside or the front and back surfaces of cross-sections. Finally an inspectors’ reference book is put together with

categorized example photos of damage.
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Study on the application of partial factor design for existing bridges
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The present study has been developing for the rational structural evaluation protocol for existing road bridges. Live

load factors may change with changing the assumed service period. This year stochastic simulations were

conducted to estimate live load factors with different reference periods based on a WIM dataset.
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Study on Design Standards for Repair and Reinforcement Works of Highway Bridges.
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It is required to collect the knowledge necessary for creating technical data that summarizes the regulation and
monitoring flow necessary for the response immediately after the breakage or protrusion of the laterally tightened
PC steel material and the points to be noted. Therefore, in this study, we made a trial calculation focusing on the risk
of collapse of bridges and the risk of gradual deterioration of load-bearing performance for bridges of typical
specifications regarding the necessity of regulations and monitoring methods.

[FF%E B R U #34&]

ARFIEIL, B ARG OREH LM EME TIEIC SN T
Y B, A RS D720 O B KRR 22585 HE D
HERERTRT DO EIT> TN D, BFEEE
T, a7 U — MNRIBUEESCHITRM O#2E TIEICHW
BRI FRIFERIC DUV T, B 2R O 2 1 A )
Wid 27 OMEREMEGRH B 2 A R{L L= | BRLE
HMT~D & TR TIEIZ L 2 MEREDRIE O 72 O FHE
WCOWTHFSE L C& Tz, REFEEIL, =027V —bT b
T v a VERIBREIZEB I AR O PC RO ZE Tt
T 5 BREBRISIZ LB IR TN WA 155 7o O R E1T - 72,

A T, BE, EFOMELEL TEEEEY D
TR H R E A HENE LTV HY . 2D H b,
T Xy A MiEHWET LT oy g I ERERREIL.
EHE[ENE TR 5,900 B STV, ZORAD
& Cld, BRI PC MM 2N BT K 0 Akl - 22 H]
L= HFIN S ST b, BEfED PCERA OREITIE,
B DKDIFEN, M OBREBETT D2 & TE
BT 5, WMEOMEIOHERCH TI7EICER U THER
LTI IU FOREDARF R IDBESTLES
TfEII D72 B2 b, 4% b REO g%
FHINZAE T L AREMER S D, £ 2T, EREHE D
DI, HEKE DA O, 2234 U7 B A% D KIS
blcoTER, HFRCERO 77— HEREEL
DI TG Z VR T DOl BE M55 2 &
Z HICHE 24T o 72,

REEAZTES)

PRI 1, s, PR R & L < Id, AR5
FREEGHIC L VWi D& R L CRGts Tk Y ., Him
BERNDIEDIC, LTy a v FROBREOEA .
LT rva il D LERGED PC M ko T—
KL TE B L 5 IhEkGD PCHIAM 2B L T\ 5, 20
M PAARRT D2 LE, A ENT 2 &V oG

101

DRMHRSEEDRANL D T2, T I 5 2 D BB
ENb, EHICiE, SMOBREMEEDT 4 T — LR
WD 7T v hOEEE, i T HIERDDLOTHD
T LG Bk PC M DS — ATk L 72356, £ Oftl
DO O PC SR &R L, kKrod i LT U 5 Al6E
PEDS Y, Lo L, SR ORI x4 2 s, BRoH
MO P LT 72 AW OB LR 1T, B4 B4 55
EMFEAETHD,

FIT, WA U= 2 LTkt T DB & iR
L, D, IORLIEHEFRLLVEDICHEIZAED
LERAZWOST X O, BITORKSEEZITH 2L ns
ZHNDH, BRI X - TTHH 21T 5 2 & I13EER
HENRKE N, £ 2T, AL TR, HIHIRBERFED
VEPEIZONWT, REZ{To7,

[(FAZEAR]

1.EBICES ) RV IHT Hi&ET

2T ORFED PCHIM BN+ 5 &, LT va
UHTEBR Y & O MT &I EEIE T, [H e o Emhd s 2 &
2785, 22T, HERBEHTS VA ML A ary
U — MES - (B3F0 50 AERERRAE ) oM 10
~21m O FHT 1 A2, EFMEKLO, KA HE O
LT U CS M e c i S U RRE A ARE LT
(B-1), HOXME L RUE-HEORBGEN I, &b
B LW BRSO —D L EZ NS,

100N T HE)

[T100kN #7 E] A

60kN HRETIRC, WER

30kN6|°"N

aly L |
=l A

M-1 BELEEE

AT
il

GETHRE]




1 ZFRER L OV 2 BREOEHT 1 RKdb7= b O a2
2 L ZXMOBREZR-2 1[ZR7, T far# 100kN fif 83
F O T EIC K U CHl AR 23 1.0 LU ETH
DI EBHERINTZ, LIENR-o T, HEFBOBFIEE WD
BT, EBICHEISNAKLEL WD Z L TRVWATRE
PERE, 722 L, ZOFHRERIE, i oLt
DEER N L7p E, B L L7=2&TORMTH
HTEIWCERTHLENRD D,

—— %18 GEfTHE) —— 2% (RTHE)

%48 (100kKNG &) 2518 (100KN& )

2.500

2.000
M
4
&
#
g \‘/r“/‘/‘/‘
=
E \___‘_‘/‘/

1.500 . o

g
—o—o— “‘7"/'/. ‘
1.000

5.0 10.0 15.0 20.0 25.0

b ]

M-2 BIFHIRTEE & XEOBERK

2. RARICTHEHEEEMMET T 5 X7 (23t 3 S8R5

AR D K 912, IRIUE Tk, BEEAR OB PC $
MEEREL, B A& a2 KoL oL L ThHERIC
HOWWRGTEZITH) Z ey RICH D, —FH T,
BUEDIERIE ORGEHTlx, EEELE LT 5 PC i
M2 RENTIC, 7 VT vy a Uik B e Lk
TETATHRH 2 LT, B 2 E RSk
HLTE D, ZOHE, HikD PCHIE ORI, HiKT
FEEEDIE R & E DB OE(LE L TIR A DILD,
ZZT, BrETAEZAWT, 1EITS L ITEEE
FTOREMT 2 TH R S TH MO E I ZFEG L, W
HAOEEHLTHADLZ LT LT,

FEH T, 1 ARKOMRED PC I 2Bk LT\ 5 =
ERfER ST H, M B, o PC A O
M2 IR - 25 2 EREETH Y | fho
BCTHMW AT AN E VSO & LTHEHOH]
Wrzd 22 &b, 2T, EEOMENRRH
Wil7-& X Z23BCRET 52 Lo Lz, BifiD PC
PRI O E TR, B E A ST A= —L L, &
-V ITHRF T — R &R 3, TEATEIL L-20 fWE & L7,

KRG D PC SRR X T HET 2 Wrim /)13,
EHEMEIC L DHBOYE, G TREI D
EDPFER IR, EWEIZK DEEOLAIIREL

®-1 @RETr—2
aRr—-2 SR AR R RRAT SR AR
@ CASE-0 WE HFHE o o ] o] O o
@  CASE-A PRURH PR AT 5 ATIRER o o X o o o
@ CAE-B PR P RIF3E2 » BB o o x x o o
@ CASE-C | PCHASRER BRETA » PRI o o
®  CASE-D PRGN 5 B+ SRR 7 PR x * o o] o o
® CASE-E 50438 3 SRR x O O O o x

x : PCMHBGERE

B L2 2 E 3 ERR & T, BT OB AIZ L v ffE
SYBORSRE IR T 9~ B 72 D EMTITAE U 2 Wik /1 32 k5
L0, 1EE (L i) O%BE, BRI ofmd 56
T2 ENHLIMERIERIZE > TXZOWmE O
HIMEN/NSWHEREZ BLD,

BAE 7 — RIZB N T, KB E I SRR DL Tl FEAMT
ZHIBRIS I FAE LR O R & 72 o 7o, ZABIER L
RO EH PO IEAER-3 IR T, ZhEib
&L BT ORIMEE K S Z LT XY BrEOIG A
BIRE R0, RN E T A2 2512 8%
DOFIERE < 72D, SMiT (GLAHT) Tik, #EimstnrE
WX DI RSB B (G2~G65 #1) ~D#
BT/ NSV, JEREICE LTI, PRI~ T O
P& deH (CASE-C) Z & CTEMEO LRI REL
ol ARFTOFIE TIX T X TCOBmR S — A Tl
RIEAZWE LTV D Z ERREN, Lol SlE
ISHBFELTEY, ERICIEHIZOTDbNUNET D
AREEL H D Z En, AR 25 AICIE, BB
DRI LT BT D72, WY R E L TR &
ENRHDHEEZOND, -, BEEOWEITOHRIZL
D RTINS S D ATREMEIC O W T DORREHIARISE T
1T T TV, BEENmiLLnzd, EHIZK 5
BEEHEHIEXMRIIARAIRTHDLEBZLDND,

~a—CASE-0 CASE- A CASE-B

~&—CASE-C ~—— CASE-D = CASE- E

WhE  (N/mm2)

#HIPR1E -

-3.10 N/mm2

-2.00

®-3 EMTTHONAELE (EEERAXE)

PLEDZ s, BikED PCHIM BRI L= LT
BIEE\ZAG 23 B A 7 R BBIZ 2 B 72 W RTREMEIZ DWW TR
ST, 722 U MR IRIG ISR AE L TR Y, DO
HNREOTREMEN S H Z L. I HICHIEICIEED
RVATRBMEILE WS DD FERE LR OENLHDH L
Mo, BEHAERITAEAICLE=Z Y 7 O TER
EATHDZENMELEEZZ bND, —H T, fHEFT
5L TTEBOEE TGN LN EEE L,
DAL D Z & ZRHRICH =FHER L R 2 B 51T
ITENPMELEZEZLND,

[RDFER]
ARPRARE R, ER A ECRE T 5 B E B oD
RECBONTHERT2TPETH D,



FURIILDBBFEEFERVEIDSEMNGERETEDRERE

Study on rational method for maintenance and lining design of road tunnel
(WFZEHIM SFRK 30 4R FE~ i 2 4R L)

E AR IEAT IR RS - EAETIEE £ s tE A

Road Structures Department Head NANAZAWA Toshiaki

Foundation, Tunnel and Substructures Division ERERIEIN=Y %E R
Senior Researcher OCHIAI Yoshitaka
wEo%E B KRR
Researcher OOKUBO Kouta

The purpose of this research is to improve the efficiency of maintenance including periodic inspections, propose
rational method for lining design and securing the safety of users in the event of a fire in a tunnel. For this purpose,
the authors analyzed tunnel inspection results, evaluated for resisting force of lining by numerical analysis and the

frequency of fire occurrence in the tunnel.
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Study on Management method corresponding to required performance for cut slope and

embankment.
(FFSEHAR] SFRk 30 FRBE~2Fn 2 4R )

E ARSI TR A - SRR IR £ & Lt A
Road Structures Department Head NANAZAWA Toshiaki
Foundation, Tunnel and Substructure Division TR E g s

Senior Researcher ITO Hirokazu

L/ TV =Y Per A TERR

Researcher SASAKI Atsuo

R E ar o A

Guest Researcher TANIGUCHI Masaki

It is required to efficiently maintain and manage road structures constructed in the high economic growth period in
the future, and from July 2014, once every five years Legal inspections are conducted for road structures such as
tunnels. This research analyzes the inspection results in order to maintain and manage the road structure efficiently,
and examines how to reflect it on asset management in the revision of inspection request.
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Survey and investigation on management method corresponding to required performance of road embankment and cut
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Road Structures Department, Head
Pavement and Earthworks Division TEEFEE

(BFZEHAM YRk 30 4R~ Fn 2 4R )

Senior Researcher

g —il
WATANABE Kazuhiro
R AR

FUJIHARA Toshio

From the results of regular inspections of road earthwork structures, we sort out the features that affect the
diagnosis results of the structure itself. In addition, we analyze the relationship between major deformations and
countermeasures, etc., and organize the basic materials necessary for improving the reliability and efficiency of

inspections and implementing effective measures.
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Research on the maintenance method for extending the life of pavement

(WFZEH] 0 2 4EFE ~4Fn 4 4E )
E A E AT TR AR SR £t R R —ok
Road Structures Department Head WATANABE Kazuhiro
Pavement and Earthworks Division FEMEE i IEH
Senior Researcher KUWABARA Masaaki
L/ TV = FiAk HR
Researcher WAKABAYASHI Yuya

Since the renewal cycle of pavements is short and the amount of stock is huge, it is an urgent issue to reduce the

life cycle cost by extending the service life under an appropriate maintenance cycle. In this background, the

"pavement inspection guidelines" formulated in October 2016 requires road administrators to try to extend the life of

pavements by maintaining with an awareness of the number of years until they will be renewed.

The purpose of this research is to organize the issues for the revision of the guideline in order to further streamline

the pavement management.
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Research on Recovery Technique of the Bridge damaged by Earthquake

(WFZEHIR PRk 29 AR~ Fn 3 ARE)

ﬁAﬁﬁv?V%VFHWﬁV&~ E-GS T F5H
REAS MR 1E IH SRR = Head NISHIDA Hideaki
Research Center for Infrastructure EEMIEE RS

Management
Kumamoto Earthquake Recovery Division

Senior Researcher

MIYAHARA Fumi

This study performs the rational diagnosis, investigation, design method and the improvement of the
reliability of restoration of the road structures damaged by the earthquake so as to perform prompt recovery
of road function. In FY 2020, slope surface properties were measured using existing shape measurement
techniques in order to present a maintenance method that contributes to the early and areal understanding of the
deformation of slope along the road. As a result, it was clarified that when using shape measurement techniques
for road slope maintenance, it is necessary not only to follow the existing manuals but also to acquire data using
appropriate measurement methods that take into account the shape and surface conditions of the target.
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Study on rational method for maintenance and lining design of road tunnel

AR IEIT I M - SRR sTE
Road Structures Department
Foundation, Tunnel and Substructures Division
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Head NANAZAWA Toshiaki
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Senior Researcher OCHIAI Yoshitaka
W% B RIRIN
Researcher OOKUBO Kouta

The purposes of this research are to improve the efficiency of maintenance including periodic inspections and to
propose rational method for lining design of road tunnel. For these purposes, the authors analyzed tunnel inspection
results, and evaluated resisting force of lining by numerical analysis.
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Study on improving risk assessment method corresponding to required performance for road
structure foundations
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It is required to maintain or early recover traffic function of the emergency transportation roads even after a disaster.
It is necessary to clarify the existing roads that require measures such as reinforcement and take measures in
sequence. This research analyzes the factors of a damaged bridge foundations by the 2016 Kumamoto earthquake
and scouring damaged bridges by heavy rains in recent years.
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