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Investigation on rationalization of bridge structure by utilizing high-strength materials.
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Survey and examination on continuous improvement of road bridge maintenance plan.
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Study on application of partial factor design for existing bridges.
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The performance of a whole bridge system is usually evaluated as individual parts, because there are no standards
to evaluate the system reliability considering the evolution of plasticity at parts. This study seeks a standard design
method to evaluate the bridge performance as a system including loads and load combinations as well as the limit

states of structural members.
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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
road 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.
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Innovative renovation design for bridges with higher damage potentials for flooding
(WFFESIE] A FATCAE R~ 2 4R E)

A IEAT TR F R £ =S HA HEX
Road Structures Department Head SHIRATO Masahiro
Bridges and Structure Division FATLFIEE HE
Senior Researcher NAKAO Masaru
L/ TV =Y 2 = IR
Researcher KAMATA Masafumi

The purpose of this study is to establish a method to evaluate the degree of expected damage during flooding and
an innovative design method to refurbish such bridges to prevent from damage in advance. The study has shown
that the degree of safety can be evaluated as a function of water level and velocity, bridge bearing strength, and
embedded ground depth to foundation. In addition, the study has shown a possibility that a new limit state design
method for steel girders technically enables to renovate an existing simple girder system into a continuous girder
system with fewer columns while keeping traffic functioning.
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Development of bridge evaluation protocols to increase reliability and decrease labor intensity in inspection
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Research on performance validation item of earthworks behind a bridge abutment.
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Research on survey design methods of repair reinforcement of existing bridges.
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Survey and examination on reliability design corresponding to the required performance of earthwork structures.
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Basic study on the high reliable design of road earthwork structures in consideration of
construction quality
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Senior Researcher
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It is required to construct a highly reliable road earthwork structure that can minimize traffic closure on an
emergency transportation road and secure stable transportation on an important logistics road even if the event of
a disaster. This research focuses on earth pressure which has a dominant effect on the design results and analyzes
the variation in the acting earth pressure on the retaining wall face.
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Study on rational method for maintenance and lining design of road tunnel
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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.
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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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Study on deformed state evaluation according to required performance and performance
improvement of substructures
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With regard to road earthworks structure, technical standards were established in 2015 and the required
performance was shown, but concrete checking methods corresponding to required performance are not
sufficient. In this study, we are investigating and studying for the purpose of preparing the basic data necessary for
considering the method of evaluating the function as roads of the section where the road earthwork structure

exists.

(B B IR U #E#&]

JH I - THEEYIZ D\ T, K 26 B2 I Hffr EEvE
DIHIE SAVESRPERE SR ST A, BERPERRIS KGR L
7o BIRBY 22 A AT STV,

AT, B L TAEY O 5 HETHE & &P
SAOKRIL T V38— S O EMEREM A (W D f#TE T
JAZDNWT, BEEDERER L OB OREL ST
FEH L AR— N OFHFIIC LV BREEITY & &b,
Z ORHTET V& W CRRESAM CRlEREHE F2i L |
MHERRE R A D B - ST E L7 fs B 2R3,

[(AEANERUVHAERE]

1. RERHER &L D LLERAT

MR AL, HRMEHRFHED — 2 Th LIS
BRAEEZRWND Z L & Lz, fBTET VL, AN
— N O AW O R, SR A TR ()
iITnEvaA Ly NEREEZR) L Lz (M-1),

s'g 5'3 ﬂ%:; ’ BHEZS AN ¢ ABHlfks
o V§\m kng gpmzA@EEAPn | KSO #ABAERA S
W%MM% ks %"O%Ml mggn
%,% ﬁm%d (#) 34 #f
M%W% %"?M KN gipmseAmRn P

-1 FARVHBEDOETILIEOBE

iR OfEHTET AV ERHWT, F-LITRTBEED 2 #
B D3 DT SEER A B & O L iRt 21T > 72, 728,
FEEO LWFITET V&35 1T, MIREE O A
Wi ) O EIRMEOBRENEREIZ D I &b, 2 F

4 I 7 ksj wamimmREn S
j j j yaph| B g | esmmmn]
ng : M I
X -
nj s
si U3

BlE b, 3 r—AB LIS THFZITo72 (£-2),
x-1 HEURBROES|

=5 | BmiH P ZE BT EHE (m) B THYE (m) BRET—2RH
1 vy 14m 138 0.5m Ir—2
2 b i 14m 138 10m 3r—R
=-2 BT —X
Y BAEtAMAOLRE | BEtANAHOLRE
LA (kR %) (&R L
1 ctOotan® c+tOotang *1 HZ‘GE‘TT'jV(El%ﬁ'ik
2 otan(2/3¢)[%1] 0tan(2/3¢) KT manmco—vs it
3 0.5(c+otang)[%2] otan(2/3¢)[%1] BAAEREENE)

fRMTFER OB E LT, K-212Hp2 (5F—A3) O
T3V — ks DB D FEBR & AT R DR T £ —
Ay bzl UM ERd, EmE Ao EREZ
TR L2 —A Licxh LT, KLz —A 2, 3
LBz, ERTHONTIMEORKEINFE—2 2 b &
I<AIRERLE ST,

-10000

-3606.0 —O—MiRAl
-5000 M) &K
0 -l (1) ZX

s
5000 ——BHER

HRAFE X2 (kN-m)

2966.0 3108.0
120 0000 € coT 12 oroTC ey 0T v 120

" e s Qﬁ T e e N

g” -4906.5 % .

40 wid e - .

0 o

-100095000 0 500010000 %

124 (i) 10000

5000
0

-5000
-10000 =
0

100

5 8
3
30 wE
) 0g
~1000.

20

0
@< 100005000 0 -500810000
EIF Ak (kN-m)

BRIFE-2Y b (kN -

52000
50 100 150 200
E4® ()

-2 HFE—A2 R (EHI2: 54— 3)
2. MBOHEEZIT=EAHI/N— & DOLEERT
L. TR LT ET L& AW T, B E L%
T2 BN — N xtge & U CHAT & 320 L SR
MEDHEEITH Z LT, MELEET NVOZ Y S




MRAE L 72, 7ok, MRIKIX. BN A— FOMEEBE
LIERIE M~o¢) OREHRLE LI,
B & LT, i R R AR (1995 /) 12T
ék%% B LER L LC, REARHIE (2016 4F)
%5hME®%wﬁwA~k%ﬂ%k¢éoﬁ%
7J/l//\‘~ AL
AR AT 1 i@ﬂ%%ﬂ%*bto WO AT
FEMENTIC 3T 2 ATJHUEBENT, IR B 3— Mg T
OBPFEERIZ IS | REABUIH T KRB, U
JHAE I KMMHL6 283k 2 U7z, 72, SRR o+
TR 10 ERREIL, LT EBUERE LT,
[THRR - {82] « £ =0.5 (C+otan¢)
Uhﬂﬁ] t f=o0tan¢ tan¢ IIFERET IS L VRE
DU AT IRAT DFER, L3 — NI & TR
ALEC 3T 2 Mg D e RZEADIE, KBABR TR 2em, T
ME TR 3em & 7o 72,

(1) \E=H (KBAER)

REAEBROBSIE, FHEOBENFHE T, b HEE
DI LUWKENE, & A EOTRENE L, FRRD
B Lo, BRERR I, PREZ LI ABBRED
om&ﬁ@ %m%W£%ﬁ%ﬁﬁth%kﬁoto

F‘

(HARE : mm)

||||||

-
S Ir’
o mEEm
lEEIL\ o UTOEE
w
m

-4 KEBRBTER (EAMMHIERE)
Q) WM LUES (W BBV EERET DL/ NA— )
FREE T Z A L7 AL ISR ST D b S — b
ERRLE LIH, T OB & SMIHIFIC B - 7248
TR S e, MERER T, 2TORAEHE
HAMR L, EELHBLIERE 2T,

L. RERUELIEORIERHEDZNC & HELE
%E&U@i@@@h%&@ﬁ@ﬁﬁ%ﬁcvﬁw
RE T O VW Vs DOiEWNC K D B A R
5729, 1. LU 2. TRt Lf:ﬁﬁﬁ%f/l/%ﬁﬁb‘tﬁiﬁu
FHEITo 7z, BRI, X5 IR T R T L AR
EL. TOHBEET VIR LT, Cv XU Vs OfEEE
bt (F-3), H29EBBRTEIRIND L2
(& A7) OEHIFRAT FIRE NN FE 7 4 2% 8
L EBEECERLE{To L CELEE S
TeRBHARIZ AT L, E— FIRATIC L 0 DO ENL %
B L CURBENIEIC XD Al EE LT (K-6),
-T2 N3 — FOIREME (HFE—2X 2 k) Ol
oy, HFHRICERE S D V38— N OIREEIE

*Ykﬁ:@imﬂ’i%?ﬂ/%%’fﬁb\

Cv=0.4 O —ANRKELRBMEME/2 o728, Vs 1L
200m/s, 250m/s & HIEIFEE & e o7z,

T f@tth g M EEEE 3
=TG=4H/Vs=4 X 20/200 e *;;’@f MR HEH
=0.4(s) d) | ) | EEA
- <mt> 200
19 or | #=30" | c=0kN/m2
250
Z Y
<zE>
20m 19 200 ¢=30° c=0kN/m2
IR <EBH> 19 300 -

X-5 m%%Tw(Hﬁﬂ£®M)
*®-3 HEREtomET— x(nﬁﬂ%@ﬂ)

ANER | NEm | RELEXROEIED EIBOTA | HEEA
BT B8 14 &';EF*UM&EVF%I BT B8 14 SRR
6.5m 5. 0m Cv=0.2 Vs=200m/s TiEHiE |
Vs=250m/s LEE
C=0.4 Vs=200m/s
Vs=250m/s
G=0.8 Vs=200m/s
Vs=250m/s
HEEEIDIRTE T RER AIVIN— b DIEFE
- 1A
el X X I

e

343

I

AR

RS s <EE> |3IEZRL PR xm>
< BB

g _Ap
<EET> > PR EE S

El—ﬁ m¢E§§§§+%EE&0)um*l (‘f }'—'/d

400 300

200

ETFROBAL AKH (kN)
= N

B TFRORAMITE—X > b (kNm)

(AT E—2 2 1) (B KA AT )
K-7 Cv. Vs MEWZ K ZLEENLLE (IiEHER)

A REREEFELEDOHE

WNZEE, NZEm. T JBEEEZE(L S, FRErE
(DL R DRRFHEIC L G TR IR E LTI v
WZxh LT, MRS A 2 b S, 1 ~3. THRE
U727 NV O TRk G 21T o 7o, Rkt ofs
B PERILD J1 v 28— NN Z0E A 0 T F # H 4 48
ZBHANNN— MIBWTHERAEHE TR TR & 72
DRER Lo T,

N— |k

5. FEH
FEEBRRER KR OHIB OB L Z T TN N— D
PR RAT 24T FEBLR L AT DT E T L & B
feliz, 7o, BB LIZAITET VE2MWT, WZERT
[HEADE S Lo Y (AR AV S R FAAN ?iéﬂ%?j'éﬁ/l//\‘
MMM A DEART D36 FHHEIH 288 2. % A1 )L /3— T
WTHHIEE TTICEENEC RN L 2R LT,

[RRDEA]
ABIERERIL, WH L TSRS ED bR
e BERIEREIC KIS LT B o IEHEVERE 2 L CIE RS
BTETH 5.



B BB E AR O LR LICET 5HE

Study on improving risk assesment 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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Study on deformed state evaluation according to required performance and performance
improvement of earthwork structure
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Road Structures Department, Head Watanabe Kazuhiro
Pavement and Earthworks Division FAEMIEE R AR

Senior Researcher

Fujihara Toshio

Focusing on large-scale cut slopes with complicated deformation forms among existing road earthwork
structures, analyze and organize initial deformations by collapse mechanism, and investigate and
organize methods for utilizing aviation LP data for them.Is to do.
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Survey and investigation on management method corresponding to required performance of road
embankment and cut.

(WFZefs] e 30 4R ~AFn 2 4R )
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Road Structures Department, Head Watanabe Kazuhiro
Pavement and Earthworks Division FAEMFTEE R AR

Senior Researcher

Fujihara Toshio

From the results of regular inspections of road earthwork structures, we will sort out the features that
affect the diagnosis results of the structure itself. In addition, we will analyze the relationship between
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 required performance of pavement as a part of road structure
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Research on the maintenance method for extending the life of pavement
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Research on early degradation mechanism of road pavement due to interlayer debonding and its
countermeasures
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Study on evaluation method of ground shaking characteristics used for seismic design of
soil-bridge system
(WFZEHIR SRk 30 4R FE~ il 2 4R )

ARSI R HE R KPR = E E HE =

Road Structures Department Head MASUDA Hitoshi

Earthquake Disaster Management Division o B A TR
Researcher ISHII Yosuke

The purpose of this research is to propose the evaluation method of ground shaking characteristics
that contributes to the improvement of seismic design of bridges. The evaluation method of the strength
performance of bridges considering the reduction effect of the earthquake motion is verified using the
damage reproduction analysis and the earthquake observation record of the highway bridges.
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Development of early damage detection and strong earthquake monitoring system for critical

infrastructures
(WFZEIf] S FIOCAREE ~ 0 2 4R )
E GRS E KR D ST = s HWE =
Road Structures Department Head MASUDA Hitoshi
Earthquake Disaster Management Division W% PEP TRES |
Researcher ISHII Yosuke

The purpose of this study is to elucidate the behavior of civil engineering structures whose behavior during
earthquakes is complicated. The study also aims to construct an earthquake response monitoring system that can
collect observation records using wireless communication. It has confirmed that the observation records collected
by wireless communication can be sufficiently used for analysis, and that the system is capable of observing the

seismic response of structures with reasonable accuracy.
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Study on technologies to grasp road trafficability after slope disaster

(WFFEIIRE] PRk 30 4RRE~3Fn 2 4R 1)
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Road Structures Department Head MASUDA Hitoshi

Earthquake Disaster Management Division — #fZ2E i3l
Researcher UMEBARA Takeshi

With the aim of investigating places that have become difficult to access due to slope disasters caused by
earthquakes and heavy rains, and to avoid secondary damage caused by the re-collapse of slopes during road
opening work, we focus on Unmanned Aerial Vehicles (UAV), which are one of the early grasping technologies, and

examine effective methods for use in slope disasters.
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Survey on the current state of disaster prevention education based on the COVID-19 crisis
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Study on enhanced use of road management technologies for disaster investigation support
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Research on road risk management.
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Study on snowfall forecast information based on winter road management
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Observation of strong ground motion at river facilities
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