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Synopsis
This report contains the results of the road-related research carried out by NILIM in FY

2023.
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A study on the real-time acquisition of Origin-Destination traffic flow using an estimation method
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Guest Research Engineer SUGIYAMA Shigeki

The National Institute for Land and Infrastructure Management has been developing an estimation method for OD
traffic flow. In this study, the authors investigated and verified a measure to calibrate the ETC2.0 probe data to

enhance the accuracy of the estimation.
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Study on traffic congestion analysis and prediction using constant observation data
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Road Traffic Department
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Researcher TAKIMOTO Masamichi
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Guest Research Engineer

SUGIYAMA Shigeki

The purpose of this research is to develop a method for the short-term prediction of traffic congestion using Al and
to evaluate the prediction accuracy through a case study.
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A study on the creation of a driving space that can accommodate users with diverse needs
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The authors aim to establish road design methods that reflect actual traffic conditions and appropriate hierarchical
road networks. In this study, the actual traffic surveys were conducted at unsignalized intersections and signalized

intersections.
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Survey on factor analysis of traffic accident on arterial roads
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This study investigates methods to identify accident hazardous spots, especially hazardous spots that cannot be

identified by traffic accident data, to reduce traffic accidents on arterial roads. This paper reports on a study of a

method for identifying accident hazard spots, focusing on road user opinions.
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Research on methods to promote traffic safety countermeasures on residential roads
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In this study, conducted experiments on the structure of smooth crosswalks at crosswalk locations on the sidewalk
extensions of major roads, where it is difficult to adopt standard structures, and investigated the speed-reducing

effects of physical devices.
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Examination of methods for extracting traffic safety issues on arterial roads and community roads
using superposition analysis of big data

P AZIBAT TR Al e

Road Traffic Department Road Safety Division
ER NS T

Head IKEDA Takeshi
WHEE b BERE
Research Engineer MURAKAMI Maho
Q= AL HZ2Ir

Guest Research Engineer MORIYAMA Shinnosuke
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FAENIEE fEH Rt
Senior Researcher FUJITA Yuji
AT IE R St S S5

Guest Research Engineer UENO Takaharu

The National Institute for Land and Infrastructure Management is conducting research on consensus-building using
data analysis in order to facilitate consensus between the government and residents. Therefore, a map that grasped
the issues in the district, an analysis of using ETC2.0 probe information, and case studies were collected and
compiled into a collection of consensus-building case studies.
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Study on method of maintenance management of traffic safety facilities based on visibility

performance
(WFZEHAM SFn0 SAEE~5T0 5 FFE)

KA TR B AR T E £t o3 HUNEE T |
Road Traffic Department Head IKEDA Takeshi
Road Safety Division FALHFE MR E=—

Senior Researcher IKEHARA Keiichi

o E YN RIN

Researcher KUBOTA Sayuri

In order to summarize appropriate maintenance methods for traffic safety facilities, this study considers primary
performance, keeping performance and efficient assessment method on nighttime visibility required for traffic

safety.
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Analysis of Traffic Accidents Data related to Traffic Safety Measures

(WFIEHART S0 5~ 7 HE)

AT E R AR B TR = & ol KA

Road Traffic Department Head IKEDA Takeshi

Road Safety Division FAEMFIEE MR E=—
Senior Researcher IKEHARA Keiichi
LN = YN RVINERC
Researcher KUBOTA Sayuri
QT A= i =290

Guest Research Engineer MORIYAMA Shinnosuke
This study looks at the changes in traffic accidents over the years and the factor of traffic accidents over recent
years based on the data analysis using traffic accident databases. This analysis derives trends and characteristics
of traffic accidents using to road conditions, type of accident, persons involved, and so on.
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Study on method of tactile indication for traffic safety and smooth mobility for people with visual impairments
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In order to traffic safety and smooth mobility for people with visual impairments, this study considers how to
install tactile indications on railroad crossings and street corner.
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Research for realization of automated driving in general roads
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The purpose of this study is to summarize the technological tasks for automated driving in general roads.
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Public-private joint R&D on cooperative ITS
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The National Institute for Land and Infrastructure Management (NILIM) will organize the requirements of lane
markings to operate Lane Keep Assist system (LKA) in terms of the faint level of lane markings.
In this paper, the results of the analysis of the relationship between the faint level of lane markings and the

operation status of LKA are described.
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Research on advancement of road transportation services through the use of the ITS technology
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The National Institute for Land and Infrastructure Management conducted a research on unexpected events that
could not be detected by on-board sensors in public-private joint R&D project. In this paper, we report a result of
analysis of unexpected events detectability by using ETC2.0 probe data.
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Survey of overseas trends in ITS R&D and international standardization
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Intelligent Transport Systems Division

NILIM conducts the international activities about ITS
and introducing efforts in Japan.
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Research on advanced ETC2.0 probe processing
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This research involves the advancement of a system that comprehensively processes ETC2.0 probe data from all
over Japan. By upgrading the processing system, it will be possible to create data with high utility value. Specifically,
the project will improve processing efficiency and map matching.
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Survey on evaluation of bicycle traffic space for promotion of bicycle utilization
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In this study, in order to examine the ideal bicycle traffic space that takes into account the coexistence of bicycles
and specified small motorized bicycles, the author investigated free running speeds on actual roads and riding

conditions with other road users.
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Research on promotion of utility pole removal by various methods
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In order to further promote utility pole removal, it is important to reduce the cost and increase the speed of work
required to eliminate utility poles from the streets through the use of various work methods. In this study, we
examined methods to estimate the number of conduits, etc. required in order to achieve common-use cable tunnels
in conjunction with road projects. In addition, we also examined examples of efforts to shorten construction periods
and the installation of permanent work zones, and summarized the results.
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Survey on the configuration and management of people-centered road space
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The purpose of this study is to identify technical issues in the use of road space to achieve people-centered streets
and to examine ways to address these issues. In FY2023, a draft technical document was prepared for road
administrators to introduce parklets. Examples of road space utilization were then surveyed to identify innovations
and challenges in the utilization of road space.
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Research for social implementation of green infrastructure in road spaces
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The purpose of this research is to promote green infrastructure initiatives for road spaces. The content of the
research is to develop strategies for green infrastructure in road spaces for road administrators. In FY2023, we
surveyed overseas case studies and compiled explanatory materials for road administrators to refer to when
introducing green infrastructure to road spaces, based on the findings obtained from the survey and compiled in

previous years.
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Study on smooth and systematic renewal method of street trees.
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This study collected and organized the policies, plans, and specific examples established by road administrators
regarding the renewal of street trees. Based on the results, standard street tree renewal methods and consensus-
building methods were compiled, and issues related to implementation were identified.

(#1325 B M R U3 4&]

BRI O TIE, SR ORFENRREICLY
REALCEENT S Z & TRELIEECHR LY %D
BRI KB E 2 AMEPEAEL TVD, ZOXRK
E LTI ED T ECREKENMTOIL TN H DD,
L% & DI E T 2B B TR biRE & MEfr L
DOOMEEFEHE HOBIEL A D 72 DI I EHER A E
HNEEL > TWD, £, FHRFITERIC T
HIERE L OFBENEELVWEA B RAELTEBY, =
DOFIGR L MFE L 2> TN B,

AWFFRIE, HE S E FERICHEHT 5 FEICHONT
EWNI O RN EF 7 & EHEST D 2 & T RN T
BEEXHT L EHIC, ARERICEIT SEESHEE
HOETEDFLEDLILEELTWNS,

AN

BRI T4 LT 2 58 M BE O MRTE 018 I B 21
L BERRLOBIMEZERET 2720, BEREHEINR
FE LB, BHO TR E TN E RO
HEFFE BRI DWW CENS 2 )G IUE - BB L
7o Fio, HEBOFEBIIBITAERREDRAT—7
BN —DRIGERT 5720, HEEOEHOB
Tl - REEEZIZBIT D ABEIRR OB MLAEH] &R
LOBRIZOWTUNEE - BEE L=, X512, FR1S
DI HRE RS T B OBERKEHE OXIRIZ OV T
BEHREHE~OET U IR L,

[(AERR]
MERNIZE T 5EHBBOEHICET S1EM
ENFEFIL, HTEE OB BFH IO N E i
FREBLIREHHIC OV CEE %2 XF5R1C 55 2 N E
L. 2O 5 BARI SRR C O FHE 0B 5157
EMRRENTWD 33 A hhH L7,

EINIZ 3T 2 H 8 O B3 2 2T
PUF OB TR LT,

O H DK

RO L I TR ORE E LTk, BEE
b, IR - %R, RBXENZ VD, HICHLEBARAR
O B SO RHGSOHERFE B 2 A Dl COR BN TR
Lo TWABZERIINZD (F-1),

QW FHratm DR EHIE

EHEEIL, [TEOME D —>DOALENT & D7z

37

O, ATERERE - TRESCRFSZES L, #
RO IR b B oA A S L C AR R
EIND I ENENoT-, ABIKHRFTE T, 25
2 BB BRI SN D Z ENE L. e
D& D R R BEEZERNMN S Z &3
2, —F T, BRRIZBIG A0 H D inEFE RE O
BUIBEEHEIN TSI ENEL, V= va vk
ZRAME L. 1TEL L ERD > TRHENRE SN
DI ENENoT,
OFHL BIEDOBE

EHIC L Db BEL LTk, i cEbLN D -
HMEFEORETH D [FAER) OE KA AE ORI
ANDREDOEIETH D TR, 822 R BAR I 5t
THOMBERENFEHINTRBY, &5 REARHR
AT AR CIAERNREME L RIS TV,
OFFH% OWIET 1

W OMIRT A & LT, IRk - Bl
KEA~DORHR L U TR OISO, M e
B 7 EOE BN E TX 2R e ChER 22 I
ETHBEOEE 2 &, HEHEEILS OB IE ¥ 22 [
WCE DR TR TIEEHRET DEMNRE N T2, IR
BUZRBE & LTI, BEAF & RIRHRE D5 A~ FH <o fst
ARB 2R N~ Ols# (B-2) BAbh
77 F7o. ARICHFINDHH L LT, TTROHE
BEINLOFMC L 207 FHOEF R H -T2, 7B,
R R ORI D — > Th 5 mBlE L ~DX R & L
T, FREHINO 72 O KB~ DRI X 72 > T2,

o - : - : :

N B AN N @ wB @ B B
Rl N
(<2 ‘&)@,@

B\

o

B-1 BEHOEBEGoT-BIRB IR E LIRS



HILARY

®-2 BEHFEMEIERSN TOHEITEDH]

NFEIXF

BAOWEES 10% | HEOAR, HT O
W3 L BEO [ Q% 5~20°CF
YR 5~10%HD | 5. ¥«

¥, ¥l

FYAR7 A=

o | Tk, GO D 5l

2| ) T IRAETE A
b, ¥2

&

3#1.(Mullaney,«
Lucke & Trueman,
2015)«

2. (Dunn, 2016)

Tapsuwan &

Moran, 2013).¢

9 33. (Van Dillen et

al, 2012).«

4. (McPherson et

al, 1997).«

management plan 2019-2029,(2019) 1) — & & EASRIEIE
X-3 #ERE0E =R EDESRE (Drvk L —T)

BEBEOBARDRE

DIN 18920 3 X UF RAS-LP4
IV VI—57
B PR

Baumschutz auf Baustellen, erstelit von: Arbeitskreis Deutsche

Hi 88 : [ Stadt Leipzig, StraBenbaumkonzept Leipzig 2030 | D —&f
=HIERRIEE
X-4 #HERBORENKDRRG (54T Y ET)

O DML

FHIC X 0BT D BADME L LT, B L
L CTHE~OEEE A, X F ML T~ b
OHEAEAE L C ORI OIED, AMINLEE &l L
7FZ AL A A~ Lo b A b,

(2) ESM =& 1T S HRE DB fE - HIFEEAH

38

AN S AR R A R AR B

EANEGNT, FCkLA T =7 25651 20 H6il%
INEE L, [EN & IF R D R 7 3t B SOHER B
FEHR R EIN TN D 11 FHEH L7z, BUR SRR
W 7e ik b 581 % LU R ISR d,

OHFIE A O L RE D & &AL

MBI L DR, th, BREMR AV v O
LbizEEMARMEHEE LTHRENTWD Z EnE
<. BHEFKT D 9 2 CHEBI DN EE 2% E 2 H -
TWD EDFRFEREm N EM I’z (B-3),
QA - BHICED S BIERE

HIEB ORI R IL L THERFL T K 2 e %
L LTHEITFTWAZ ENEL . 20 BEZEROT-
DI BRI BE R EZ S THRTWDZ &b H 5,
BEEEOH L LT, RSO HRIER ., #
K 72 Ikt D O RIS L D RgER2 E o
BER D>,

@HTEH DR

HBBHOUTE L TITh 5 TS o5 L ik, fiHk
SORHFHL I OO O WM & BRI 2R R VR S
TWbZENEN-T- (B-4),

@FEF DI, FhR

HHICBW TR, WEHA BT A oot

I, HEEBRED U A FRBEEN A R R E
T\, F, HEBIARDOKE S L 0 EFREE DO
RE EOREEDRD SN TWVDE, BIADBRLREE
TERICER A2 BN =B 2 B HE STV,

Q) AERROEY AT 2EEIRR

HIEB OB LERED L ORE RS (FI
AT R) 230 - I H RSB B O Tk & 850 A
LCWAEFZRE0 S 16 FHFH AR L7,
OF T

BT O KRB LR L, B - FESE O RBREIC
T DRIGTORFHEBIN LD > T, FERRT D
FEICOWTCIEY—27 v a vy ETRETDHI ENLN
N, FOFEMBEITEREEEMT-> Tz, AEBK
DHIBICEA TZHFNL 3 T, Kt EOBRRS -
7-HHlx 12 FHITH -7,

BB O & NE

WIS EEERK OB Y f % 5 LT 5 BRI
Wipl ZLOEPTHEREANPRELIZZEICLD
MindZxomTE L, V—2rvavr, Bmare, Bk
S TERRHEZ LN 6D TN Z ENEL A
b, T2, BEFERA~DT U — FRE RIS
ITWRRLAEBERAR BTV,

SRR ERIRICED 72D TR

HIERHC R AE L T A MBEIZ W T, B TRbRHE
PS> B DRIAZ 52T 5 2 & THEHIIT 5 PR 215
HZEBFEME STV, ST, FHEFFNDLER
EOBRZHICEREZEE, V—7 va v 7RBHRS
FEROFELLTWHS Y TEAZENLEZET, F
HEAED D LRMTON TN,

[RDER]
AKFERIT, A% &V F & OTEOHEBE 2 MiicH
Hrd DD OEMERHITE T 5.



B Ik AL O 5l % & Frfn I e /s BARERE -
HEEEAEICEHAT HIMR

Study on evaluation methods and sustainable objective setting and management methods for
revegetation of road areas
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In this study, investigations were conducted on quantitative functional evaluation methods for revegetation of road
areas, as well as on methods for objective setting and management for sustainable revegetation based on those
evaluation results, with the goal of gathering technical data that can be utilized at work sites.
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Research on introducing renewable energy to road management equipment

1B AP E BRI STE
Road Traffic Department
Road Environment Division
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£ R B R

Head HASHIMOTO Hiroyoshi
FEEE B BRAE

Senior Researcher SAWADA Yasuyuki
FAEMIEE MR (A

Senior Researcher NEZU Yoshiki

National Institute for Land and Infrastructure Management is conducting research on the amount of electricity
consumed and the amount of electricity generated from renewable energy sources at National Highway Offices, and
methods to better understand the impact of reducing electricity consumption through the introduction of energy-
saving technologies, in order to plan initiatives to reduce electricity consumption and measure the effects of such
initiatives. We also conducted research to prepare explanatory material for road administrators regarding the
introduction of various energy conservation technologies and photovoltaic cell facilities for power generation to road

management facilities.
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Study of methods to estimate carbon dioxide emissions while driving, based on the assumption of the spread

of electric vehicles, etc.
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Road Traffic Department
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Head HASHIMOTO Hiroyoshi
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Senior Researcher NEZU Yoshiki
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Senior Researcher SAWADA Yasuyuki

The aim of this study is to gain a better understanding of the fuel efficiency characteristics of vehicles necessary
to examine monitoring methods for carbon dioxide emissions in light of the spread of next-generation motor
vehicles, such as electric vehicles, etc. based on the fact that carbon dioxide emissions are a key monitoring
indicator for road traffic and the road environment. In line with this aim, we conducted the following two
activities: “Preparation of vehicle classifications to understand fuel efficiency characteristics (draft) and trial
calculations of the number of vehicles to be surveyed” and “Understanding and identification of fuel efficiency

characteristics obtained through the trial run survey”.
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Research on the development of "xROAD”
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The Road Bureau of MLIT has developed “Road Data Platform”, which enables the consolidation and the utilization
of basic road-related data, and creates data to meet the needs of road administrators. The authors have developed
"Road Data Viewer", which overlays traffic volume, travel speed, and fundamental geospatial data of roads on a

map.
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Study on detection of traffic disruption in winter using data from ICT
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In this study, to improve the efficiency of the detection of stuck vehicles in winter, detection trials were performed
based on time-series variations in the ETC2.0 probe information.
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Research for revision of technological method for road environmental impact assessment
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The purpose of this research is to enhance the content of a technological methods used to assess the
environmental impact of road projects. The authors investigated the sound power level of vehicle noise as vehicles
drive over drainage asphalt pavement, and identified technical methodologies items of environmental impact

assessment that need to be revised.

(MR E MR VERE]

DOEO—ERLLL DB B TIX R BT
EICEE D S BREBEFERHMN A F2 i L T\ D, EIRFEE
NBRETSCERHN A B2 - BRI FR < FE
L7, ELBNBORRAISCTIL, ESCFSeh AL
NAARBFZERT & 5040« ) U, BREEECEREAML 2 F2 k9
LD, THEORE, A - TRl - FHMiTFEORE, B
RRAHEEORNZ1TH) LTSI 5 F5 I &EL LT

[ B BR BB O BT FIE) (LT THIRFIE) &
W9,) BB AKLTWD, ZTHET, BREERET
OB A, FHIOFR, ERFEE O =—AR0E
BIEHEZ I E 2 | BHEOHEMN FIEDOBEEIT> TET,

AWFFERRE TIR, BT OFFFER I R 2 W 72 %8l
DAORNERAY R R BB O FE 2 XL T\ 2 &
HBINZ, HEINTFEONEZER - REIE TN T
O, HERERETIOFEITEM-CEAEERORE S
fTo T3,

SFIAFERE, SRS EEICB W T, ERERERE
P OB OFHE & LT, PektEsizizks T 5
FHETRRE O EENRY —L L (IR [IRT—1bx
N kv g,) BRIEL, BEIEESRE S L, F
7o, REZESHMEOEMNEROPFHEL LT, BEEETF
fex L OHEEZHEOEEIZBIT 2 EOFEEZIT -
70

[(ARAS - BRE]
1. BKMEREICETLEBEETREICEYT SHE
HEVEHAERKIC RV T, IO AMER
(SRR AR PEEREE I X 2 BRI RS L 0 RWIHF
BT D2 EDRMERINTND, —REICBWTHLHE)

HEHLE & AR DN S 2 O EHERT D720,
PEARMESHRE S S e — R EDLE 4 EFTic s VT
—LULZHlE L, BEFORERR (10 @& &6
14 ET 07T — 2 TSR R EL 58 LT,
PEARMESEEE P D /XU — L~V OIERE & FRriLE
DT — L ~ULEF L (AS] RIN-Model2018) % Ll
L7, ZOfEFR, HEKRMEE O %Z ORRFEN 5
FRRE OEPT T, PEAKMEEHEE O W EE 23 BhLEfi%E o
ETFNAALY b/ S EREFIEREERA R Sz (B-1),
—J7. PEOREEA 15 FREOE T CIL, BIEENET
NI /NS BREIRBEIES R o5& (’-2)
BEMEAET AN E RETREENET VALY G
KEIBEFEBED RN R O 2WET (B-3,4) M5k
mEI Nz,

Lot HARA - T ke L. PEAIESHEE o B K
B OEHGME A ASJ-RIN-Model D/ T — L ~LEF L
K& FEOLEIC I S ETNE 20,

HEEEREMW R

1200 Bk SR D RIEE

115.0 —  BHSHEDETILX (ASJ RTN-Mode 2018)

L)
5
5, 100
= 1050 /
—
2 100.0 /
=
€ sso L
A
| 900
D sso
°r
S 800
200 300 400 500 600 70.0 80.0 90.0 100.0 1100
SEMEV [km/h]

-1 RT—LRVAIEEEZRHEDOETILR
R BEm /NEE $H%%4845E

AR LT 4 F LS 1) P RO O FERE 2 50 b IR L TR ZE LD b TH S,



MARTBEEE NBE

s HEKESRE O RIEE
= BHHEDE T/ (ASJ RTN-Mode 12018)

////////////

120.0

o

110.0

INT—L AL Ly [dB]

%
<]
=)

20.0 30.0 40.0 50.0 60.0 70.0

SEEV [km/h]

80.0 90.0 100.0 110.0

B-2 /87— Lﬂ\)l/,ﬂllmf‘ét{n*ﬁﬁ ENDETILR
RI6 #ZEE™ /NEE #HRk15.3F

FRERAET RS

s Bk SR ORI E B

= 115.0 = BHHEDOETILEX (ASJ RTN-Mode [2018)
S, 1100
1050 /
= 1000 )
% 50 3
A e
| s0o0
E 85.0
= 800
200 300 400 500 600 700 80.0 90.0 1000 1100
EMEV [km/h]
-3 NO—LALRIEEEENREOET LR
R58 B M /MEIE SRR 15.0F
HBRBEAT NEE
1200 PSR AIEE
115.0 = BHHEDOETIILR (ASJ RTN-Mode 12018)
%‘ 110.0
—
< 105.0
3 /
S 1000 A8
T
S w0
I'_l\ 85.0
L 800

20.0 30.0 40.0 500 60.0 70.0

SEEV [km/h]
-4 NNT—LUAXN)VAEEEFERNHEDETILR
R7BaAT™ /INEIE &Rk 14845

80.0 90.0 100.0 110.0

2. BEEFHERUVERHAEDOERRICEITSEED

RAE

SRR 25 AEHEAT O SEBREE RO B HAMIA IS BV T B
BRI VDH KRB ST b, TF, BLEETh
TEERUZEEMEZ T LN, BUROME
R L, HINTFEOREDOMLE.ZRFTT 5720
BofEE TR x 2560 L/-F3E (16 FF) Zxgic, %
FHECTER L-AEEORLBENEORMEZ LA LT,
Fo, EHRBFEIZOW T, REREEHE O FEhn ks &
BEARLICHFE (4FF) 2RI FFEIBT IR
F% %E®%M#%@A%Wﬁéﬁﬁb FLRAFAE

B U CHEIRTIEICIBRLT 2HE, NWAK O EFIH
DREREZHEHE LT,

50

Mﬁi@ﬁﬁWﬁ@%@%ﬁﬁbtﬁ% HiE AR
DFEED WG EICEOEANHTE SN TE LT,
E%%%wa&w®# ELESYOYAE =2 Sk ar - S
EWIED S T=DIPBGEIRVEEN RN, £,
RGN — ML OER Y DFAREDOEETH -
TH M - FHIFE R OTENEDR R 2 FEN RO
7o FEMTHE L2, FHMEERB2AHEICR D X
I, — ML OER Y OREDINOER S & TRHE
S R ATEHT D2, L0 BWREANEORTA M
TWLEZOLND, TNHEEE 2, HUBREHE OIS
BT - FHmAE RO FT LR L HiFFEOWE
DRFIDA MBI E U CHEA L,
ERFEICOWTIL, BRSO EHiERE DA
RELEAT S I FEORRERIEOTLIH B CHE 25
BL729 2T, EHMEICE L CTHIFFEICETT S
HE, NAROREFHOREZEE L (F-1),

F-1 BRABICRIBWFEICERT S
HE. ARRUBESRHENDE
TEH H N BB HIA
1. TR - -
2. FH A — —
2.1 B RAR | BREEEHEN 0N | HEEONE M
B oM LHEEONE | ALL, TERH
- STEEEITEDE
) REHEIDIGL | BRARRDS L
2.2 FAEHEE |HEHEBERX | v@#HTs - LR
OV S B Z2FELW
BERSIEEO | BEASHESEC
PhIEOHT- 204 | AR, REK T O
2.3 BEOLEMEDOH | FAFIZOVT,
A S & R | \A I 572 | Lo FEFSLE XS
T DI OHORAE, ik | FEDERIFL L
HEKTOLME | Ttz en
£ PE LW
3. BRI R — —
3.1(FAIHH) - -
FEAR B S D A
3.1.1 EW%&?% ERd DA,
A L IR FORNENDND
X o Fi#
HfiE, MFK, G
2 %?¥§§?Oﬁ
1. E % HED » 91z
AL BARE 7SS VIEIZIS U Ol
JE 0> FE it R O
BEHilHT 5
AR R A S F
3.1.3 X, BOH
BT | S e ~
DL (R AR O 2
PEIZOWTE R
[(REDFER]

AFHEORRIT, BT TFIEOEH - FLEICHT 2K
WEE LT O2TETH D,



EREXRODEEMRERLICET HANLZNAXICHT 28R

Study on improvement of productivity on the bidding and contracting system
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In order to improve the quality and productivity of public works, NILIM is carrying out study on cross staging
construction and maintenance management system from survey, planning to management. The objective of this
study is to improve diverse procurement methods such as the technical proposal and negotiation method,
comprehensive evaluation tender method and other methods.
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A study on the productivity gains from road infrastructure development
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In order to continue to demonstrate the stock effect of road networks, it is important to clarify the social and
economic impacts of road development. This study investigated time-series changes in the impact of infrastructure
on economic growth, and summarized the characteristics of analytical methods used in recent years. In addition,
the method for calculating accessibility, which is used as an index value for road development, was organized.
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A study on the road traffic volume suppression in the event of disaster
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The aim of this study is to encourage behavioral changes by showing the effects of road users refraining from
going out by car in order to prevent vehicles from stagnation during heavy snowfall.

This year, a traffic simulation model was created to estimate the effects of traffic control measures. This model
was confirmed to have sufficient reproducibility. In addition, it was confirmed that the simulation model can represent
traffic congestion caused by increased traffic volume, and a method for using the simulation model was summarized.
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A study on advancement of road base map management system
linked with road management data
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The purpose of this study is to examine and develop functions to distribute road base map data in response to
requests from external applications in order to realize advanced road management.
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Research on an efficient method of data management of point cloud data for road management.
-Research on storage, management and Utilization of Mobile Mapping System data-

HEBAR~R VAV MfFEE > 7 —
BTG IR E

Research Center for Infrastructure Management
Information Platform Division

(BFZ23RE] 4 Fn 2 AR~ Fn 5 AR )

£ & [ i

Head NISHIMURA Toru
FARMIEE KF Jitn
Senior Researcher OOTE Masayuki
Ak TE B ey & —

Guest Research Engineer YAMAZAKI Koji

The Ministry of Land, Infrastructure, Transport and Tourism collects the point cloud data on national highways for
maintenance and management. NILIM developed a system to store and share the point cloud data for road
administrators. And API that linked to this system and another database system to manage road accessories was

investigated in this research.
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A consideration of API to link the Road Accessories Database and the Road Signs Database
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The purpose of this investigation is to organize how to link Road Accessories Database and the Road Signs
Database with API, and to investigate the communication method of API.
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In this research, our research team have improved the standards for road earthwork and pavingwork that has
been standardized for ICT utilization work, and have devised a measure to improve the efficiency of maintenance of
road-related equipment by utilizing the 3D data used for construction.
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Study on the sophistication of performance evaluation method for bridges
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Reducing the number and weight of structural members makes bridges behave more complexly, and a
considerable discrepancy can appear in the load effects between the design and the actual ones. Previous studies
in this project showed that thermal gradients are more complex in such structures, and a more sophisticated model
should be considered in the design of new types of bridges. Accordingly, this year, we have proposed an alternative
design thermal gradient based on the monitoring data acquired at several bridges.
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Developing protocols of using refined numerical analyses to verify the bridge load-carrying performance

(WFFEHIR] A 3 4R~ F0 6 4RJL)
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Road Structures Department Head SHIRATO Masahiro
Bridge and Structures Division EX ARG ES FRIA B
Senior Researcher TEMAMOTO Kouichi
Y=\ HEAK P

Guest Research Engineer

SHIMIZU Shuhei

Design standards cannot address all issues that bridges may encounter, and designers use sophisticated
numerical analyses. However, the design specifications have not yet clarified the basic principles and requirements
for evaluating the reliability of the structural system integrity and safety in terms of the use of such analyses. This
year's study has proposed the need to rule the way to decompose the structural system into a series of units to
measure the structural reliability based on the numerical result, and such decomposed units should match with the
original code calibration process of the current LRFD design format one by one.
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Study on the continuous improvement methodology for road bridge management plans
(WFFEIR AFn 2 4R~ 0 5 AR

E R IEAT TR R ZEEE

Road Structures Department Bridges and Structure Division

ER HA EHX FAEIEE i K
Head SHIRATO Masahiro Senior Researcher OKADA Takao
WHEE R =

Researcher ISHIO Mari

Road structure management faces challenges such as the increase in large vehicles, the deterioration in structures,
and the increase in the frequency of natural disasters, and the asset management is of importance. Many road
administrators consider the life cycle cost of their assets as one of the key parameters in the management and have
accumulated structure condition data at regular inspection. However, no standards exist in terms of the bridge
condition data structure and calculation procedure to estimate life cycle costs. The standardization is of importance
to utilize and share the data and estimated life cycle costs among administrators and industry, and this year’s study
proposed the minimum requirement for the bridge condition data structure for asset management.
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Development of bridge evaluation protocols with more reliability and less labor intensity
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This study aims at developing bridge inspection planning protocol in which inspection support technologies can be
involved. The bridge stability is greatly affected by the stability of foundation ground, but it is sometimes hard to
notice its irregularity by the close-view observation. Accordingly, this year, we investigated earlier cases of slope
monitoring and examined how to take advantage of 3D point cloud data to infer the foundation ground instability.
The results showed that the 3D point cloud data may be insufficient to capture the early stage of slope instability but
can suggest apparent unstable soil deformation when using a high-density data acquisition.
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Study on the application of partial factor format to evaluating the load bearing performance of damaged members

(WFEHIE A 3 R~ 6 4 4)
E R IE AT TEE R ZEEE ER EVSINEYN
Road Structures Department Head SHIRATO Masahiro
Bridge and Structures Division FALAFIEE FHA HE—

Senior Researcher

TEMAMOTO Kouichi

This study aims to develop partial factors to evaluate the design strength of damaged and repair members. This
year, the present study proposed a method to modify the resistance factor value in design specifications in
consideration of the uncertainty of repair methods and materials, and calculated typical modifier values.
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Development of the guidance on techniques of repair and reinforcement for road structures

(WFFEHI] 5F0 3 AR~ F0 b 4R )

RS TEES AT ER EVSINEYN
Road Structures Department Head SHIRATO Masahiro
Bridge and Structures Division EX ARG ES FRIA B
Senior Researcher TEMAMOTO Kouichi
Y=\ HEAK P

Guest Research Engineer

SHIMIZU Shuhei

Field repairs are crucial to extending the service life of existing bridges, and several techniques, such as adding
plates, concrete jacketing, FRP bonding, etc. However, there is no guidance on such methods. This year, bending
loading tests were conducted on steel girder specimens strengthened with flat plates and angles. The test results
showed that the stress concentrated on the edges of bolted plates and angles and the slip occurred earlier than in
other areas. In summary, bolt arrangement standards are needed to function the plating method.
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Investigation of truck traffic loading on road bridges

(WFFEIIE] &Fn 54 HE)

T E i K
Senior Researcher OKADA Takao
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Road Structures Department Bridges and Structure Division
ER HA EHX

Head SHIRATO Masahiro

WHIEE fe =B

Researcher ISHIO Mari

The Ministry of Land, Infrastructure, Transport and Tourism works to strengthen the national truck logistics network
with the growth of the global market. Road bridges in Japan are subjected to intense truck loading, and this study
measured the truck traffic loads on several bridges that carry extensive truck traffic to verify the present design live
loads and assess the need for preventive maintenance against fatigue. The result showed an increasing trend of
truck traffic with a weight range of approximately 28 to 44 tons, indicating the potential need for a detailed review of
the design live loads and the fatigue inspection of the steel decks of existing bridges.
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Research on performance evaluation of Embankments, including reinforced soil, behind Abutment.
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Road Structures Department
Foundation, Tunnel and Substructure Division
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Senior Researcher UEHARA Yuki
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Guest Research Engineer

YAMAGUCHI Kyohei

NILIM is conducting a study to establish a method for verifying the performance of abutment back approach. In
FY2023, a three-dimensional finite element analysis was conducted based on the results of a model experiment
(1/50 model) conducted in previous years using a large dynamic centrifuge to confirm the effects and behavior of
different structures used in the abutment rear approaches.
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Research on investigation and design methodology for repair and reinforcement of existing bridge
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Road bridge foundations are often scoured by heavy rain disasters, resulting in long-term loss of road functionality.
Therefore, the NILIM has been studying to clarify the conditions of road bridges at high risk of scour damage and to
elucidate the scour mechanism, etc., in order to rationally promote countermeasures against scouring of road bridge

foundations.

In FY2022, hydraulic model experiments were conducted to investigate the effects of the riverbed protection, and
the unfavorable conditions for the bridge piers were summarized. The experimental results were reproduced by
means of a riverbed variation analysis, and the mechanism of scour was clarified.
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Research on Reliability Design of Foundation, Substructure, and Retaining Structure.
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HIRAGAMI Takuma

NILIM has been studying the establishment of rational performance verification, investigation, and retrofit methods
for foundations and structures that are designed and constructed in consideration of ground uncertainties and the

interaction between the ground and structure.

In FY2023, in order to establish a method to reasonably evaluate the load-bearing capacity of the foundations of
existing piers and abutments reinforced by piles, the behavior characteristics were analyzed by structural analysis.
In addition, in order to elucidate the scour mechanism to reasonably evaluate the extent of scour for each pier, we
conducted a sensitivity analysis on the extent of scour by analyzing river bed fluctuations simulating a river where

piers and revetment works are installed.
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Investigation of maintenance management methods and reliability design for required performance

of large culverts
(R A0 3R ~5Fn 5 4 )
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Road Structures Department Head NISHIDA Hideaki
Foundation, Tunnel and Substructures Division T E HE AF
Senior Researcher [IDA Kimiharu
T = O B
Guest Research Engineer SAWAGUCHI Hiroki
TS =] g on

Guest Research Engineer SAITOU Ryo

In this research, we are investigating and examining the efficiency and sophistication of periodic inspections of
sheds, large culverts, etc. In addition, we are conducting research and examination on rational design and
construction methods according to the required performance when installing new large culverts.

In FY 2022, we used the results of periodic inspections to grasp the characteristics of deformations and analyze
data on their occurrence tendencies in order to obtain the data necessary for examining methods for improving the
reliability and rationalization of periodic inspections of sheds, shelters, and large culverts. In addition, in order to
realize a design method that takes into account the reliability of earthwork structures, we organized the limit states
and verification methods of earthwork structures, and also organized the conditions for applying the partial coefficient
method.
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Research on design and maintenance management methods according to the required
performance of pavement
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Since pavement is not a structure that stands alone, but is built on foundations such as other road structures
(bridge slabs, cutting and embankment) and the original ground, it is necessary to organize the relationship with
these foundations. However, little information is available on the design of pavements in special areas such as
bridges and tunnels. In addition, since there have been almost no results of surveys on serviceability, there is a lack
of basic data for examining the limit state of pavement. Furthermore, in maintenance and management, 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 study, the authors conducted continuing pavement survey at fixed point of national highways to collect basic

data for design, and analyzed the results of pavement inspections over last 5-year period.
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Study on reliability improvement of dynamic seismic verification method
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This study verifies the standard parameters employed in the dynamic seismic verification method for highway
bridges in order to improve the reliability of the method. Therefore, the vibration characteristics of entire bridge
systems were calculated by using their observed behavior.
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Research on measures to utilise road risk assessment
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Guidelines for Road Risk Assessment against Natural Disasters were tentatively compiled. In this research, we
risk assessments were carried out and the results of the assessments were analysed which have suffered from past

disasters.
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Study on technology for immediate detection of road facility damage by earthquakes
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Head JOSEN Yasushi
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Senior Researcher NAGAYA Kazuhiro

Various sensors and wireless communication devices are becoming smaller, less costly, and less power
consuming due to advances in technology. The purpose of this research is to realize simple and inexpensive
detection of road deformation that occurs in the event of a disaster. We organized the road surface deformation
detection technology, etc., made a prototype of the road surface deformation detection system, and conducted an

operation test.
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Study on road disaster investigation utilizing remote sensing technologies
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Head JOSEN Yasushi
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Senior Researcher
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UMEBARA Takeshi

When a large-scale disaster occurs, the damage is enormous, the distribution is wide, and it may take a lot of time
to grasp the damage situation. Therefore, for the purpose of quickly grasping the damage situation of road facilities
due to earthquakes, heavy rain disasters, etc., an efficient method of grasping the damage situation using remote

sensing technology is studied.
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The purpose of this research is to collect information on systems that can be used as a reference in Japan, such
as cost estimation methods and unit price determination methods in Europe and the United States.
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