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Synopsis
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in FY 2021.
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A study on acquisition of Origin-Destination flow using trip table estimation method

IR AZIBAF TR E R AFITE
Road Traffic Department
Road Division
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Head YOKOCHI Kazuhiko
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Senior Researcher MATSUOKA Sadanori
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Senior Researcher KAWAMOTO Naoyuki
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Guest Research Engineer MURANO Yutaro

The National Institute for Land and Infrastructure Management has been developing a trip table estimation method.
In this study, the author applied ETC2.0 probe data to time-based trip table estimation method and verified results
estimated for any date and time. Moreover, the author tried to estimate traffic volume by using ETC2.0 probe data.
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A study on economic analysis methods to grasp stock effects by road construction

R ER XA M &7 —
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Research Center for Infrastructure Management
Construction Economics Division
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ER MR 3k
Head OMATA Motoyoshi
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Senior Researcher HARANO Takashi

The purpose of this study is to sort out the characteristics and issues in utilizing various economic analysis
methods when grasping the economic effects of road investment, through examinations such as applicability of
overseas economic analysis methods, comparing of economic analysis methods and estimation by calculation of

economic effects using economic analysis methods.
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Study on advancement and efficiency of road traffic data collection on arterial road
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The authors studied the method of conducting surveys on traffic volume, travel speed and road condition in the
road traffic census, with the aim of the advancement and efficiency of road traffic data collection on arterial road. In
addition, they revised the road traffic census guidelines for 2021.
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A study on traffic congestion analysis of national trunk roads using big data and Al
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The purpose of this research is to establish an accurate prediction method for traffic congestion occurrence on
ordinary roads. As such, the authors collected cases of traffic congestion prediction methods, and sorted out by type
of prediction methods, conditions for establishing prediction methods of traffic congestions.
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A study on advancement of a method for traffic flow of trunk roads
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The National Institute for Land and Infrastructure Management has been developing a trip table estimation method.
In this study on trip table estimation method, the authors investigated impact of the differences in the observation
points, applicability of it to multiclass table and impact of acquisition rate of ETC2.0 probe data on it’s results. In
addition, the authors made a trial calculation assuming constant observation.
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A study on advancement of a method for calculating effects of road project
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In order to accumulate knowledge on the measurement of various effects of road projects, the authors conducted
a trial calculation on the improvement of disaster prevention functions by road projects. In addition, the authors
collected information on methods for measuring the effects of road projects in response to new administrative issues.
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Improvement of traffic volume calculation tool
— A study on use of image recognition type traffic volume observation for constant observation—
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The purpose of this work is to organize the method of correcting the traffic volume measured by the image
recognition type traffic volume observation device using CCTV camera images and to create a traffic volume

calculation tool.

[BF2E B MR UEH&]

[ 228 Tl 2 EEK - H KR miE A (LT,
NERAZ@E 2] L)) o0 HREIHEZ @ L
TR ESCIATREM OB 21T > TN D, F2, W
BLAAHI D50 LR B R T — & O R B 238 U
T, @RI O HGE 7 i MELHE I 71 THUD ALA TU
%o TO—E L LT, EHITHEMBERRAIEIT CIL, &
HBLX B OIS Z @D D2, CCTV I A 7 BHGIZHE
GBFRIREAN 2 VTR & % R 3 5 mfg iRk Bl A2 @
BEHEE (LLF, ICCTV b T h ) &vd,) 1Tk
B EOBMNET 28 %21T> T\ 5,

R ATEY

AW CIE, FRFBHNCIE A S b CCTV v T
FHIN U 7= @ E O M IE 7L OB 25 m BT — ¥
REEHT AT A CLF, TR RR] LW),) FNICHE
S 2 BLIME 2 BB ET D 7o O MR R E
Y — IV OVERLEAT 2 T2,

K7 A £

(M CCTV 3 A > DHRBREREEDHEHEDEE
a. fHESFIEDORE

CCTV kT > CRHll SN2 DITERM 12 FERER
Th b, FHREMA@EIZOWTIEL, CCIV 5 H T
FHHI L 7B 12 BRR AQIE S R AR B D E K Al v
T AOFERNHRO B DR 12 R QBRI k9
HEMEEEOERZFE L CTHETSZEE LTS,

—J7, BEAZEE Y ADRERIT, EHOHDZD, K
H R A8 B~ DA IE I DD TS ST
VN, T, CCTV kT 71 v Ok BRI A2 8 B DAl IE 7
EIZONWT, 3 DD FEERHRE L THIR AT - 72, Ft
WRT —H K OHIM & £-112, G o/t ik%
-2 12T,

£-1 BRENRT—4 5 LUV
L FRFB ] - EFERI DTk A& (5. 6.
BESERT =2 | 19, 20 Eh) OBRIREH
B 202194 H~9 H (6 » AR otkA (+
SHTREIR HLE) 61 A
SEE N T 2 DF | 504 HiA
FRELIR (B3} 2,016 Hu S (4 FREEE X 504 Hi )
%2 BEHZOBE
HIE 515 p
W CCTV b Z 0 U BUSSET DA mEHA
Rl ISRt 1 L3 DA
il EE AV
®%%§§% CCTV 5 7 LA DI 00 31 35 1L
ﬁ%” RN Y N E R b IV
R, MBI, WS O
@EBULRE | CCTIV T B & BERR R S
GERIXR) | L& 2 BB B OBIALE (FEER B4
%1 Eate) [CB B A OB RO FHIE %
%

SRS = IRF[T 1 o0 J5 T ol ol 1 PR ] A8 i /24 IR T i
AwmE (11%19 HE~6 HEa)

b . AHIEREEE O i

WIE LTz 3 DOMIEITEICHON T, FEITIKR B H

MAWE I A 2 FEMETR BB EHEY —/VERRERE] ([COWTH 3EE ALkl U CTEM L7270 RR 25 Fn 3 42 FLHf

RERLELTELDELDTH D,

13




OBNENE SN THDEE N7 h O @EE R
BE LR EEEEBE LT, BEREZIT- 1,

F9°, SRR CH BRSNS, FE LR
MfREL & Bl % bl U, Al 1E SRR R AR ER O FE Skt
RLZED TREHIEHIR (%RMS 7)) 2HEE LT, K
12, %RMS RRZEDS/INSVMHIEFIENAIZ | 2~3 L DAL
(T 2470 NBALB O H S S A 5 Lz (37-3),

L ORER, INEETIE, TOY%XM] OfIEE
DREEED 1A b 7a < TOEBIXE (1 XH) ) o
HIEFEORED 1 AR HZ W & DR TE 1,

KEHNZOWTIE, WINOTIED | ALOHEEI
FRRETHY , REZRMETR SN2,

®-3 HHEREOLEK

9RMS 5 72 O BT 1] 5 B I 1 i 5

R IE 51 /N EE KA

I0E | 24 | 3AL | 1AL | 24/Z | 34L
OEA45
S 382 | 467 | 1,167 | 665 | 550 | 801
@I
(1 X[#) 892 715 409 | 686 | 672 | 658
%15 H
@FLUX[H
(EHIXH) | 742 | 834 | 440 | 665 | 794 | 557
%15 H

KRS 2MEUMEIZ 1 AZ~3 L & MERZATHT LT 2,

c. WIEFEROEE

B EFERORE LT, TOYZXH ) 1%, 027 &
VY ADOEH ORI TS B2, KR EERERE
DB D HEHSCRPICB O TREEA K E L, 1O
BRI (BEIXED ) X, —EORBERH LB DD,
BHEEZD &EFIENEMETH D,

oDz el b ORERERE X, CCIV FTH
DR B & 2@ E O IE 715 TOFELIXE (1 X)) |
ERHATOLIENREE LV EEZOND (F4),

x4 WHEAFEEOEE

HHIE 7 R
e H2T &Y 2O A ORRFRETH 572
DB, i i o B 5 O
BB C TR A% < . B 1L R0,
QXM 1 O R 7 A R PS5
(1 < F) B < T MR CAS D 1o b A
T b BRILEDE £ % 5% 5,
i | EOMERDD bo0. TS
DR | 2 Ut 2 @0k ML
s
Q) BEEETEY—ILOIERE

LA i

a. AEEREY —IVOEK

b7 RAE S NI @ED ST I KO CCTV b
TN X DB RIS RICKT LT, B0 RkEe
WEEEZICLDT—XOKE, HDHVIHEF LT
< BB E U565 % BB L,

14

ZFOMIEEAE T 57D 0mEBEEY — NV OVERK
iro7- (K-2),

WHEO NI H AL DZBEOMEMOF L 152
R A RN Verl. 1) 12D WTITV, CCTV +F
NN L DB EOMIEEOBE IOV TIX, (1) @
MaHg R L OSEE O T W 2 X DR B EOMIE ik
HEBEAT T, BEDO T H L CCTV T H T
WEEHH L 72 2@ E O IE LN — 872 D720, &l
BHEEY —/VITEE O T 002 X DR & o5
LI BHD, CCTV b T BNk BRHIGER A2 SR L 9
00 2 FEAER L, MAIZEEE L2 SE8ET
HHDEER LT,

E0Y-N (F5RR)

N8 [stmar—smx

HimEwF

Eilﬂ-’r—'ﬂi B f!ﬂéa‘llfﬁ*
TREREY-I

BREON5 T

O | Mar-sims HELEDRED
WER

cCTvisns T
HALEZRRO
WER

FSRRTEET HERHRAOHE

-1

ERRHREEREARE

\ 55 RMIDEHANE

——{  stamoos-vvrms
]
—

BT SR (5 A1)

P 55 RISSREDRAMNE

‘ "-%‘B%ﬁiﬁu?—?qll%ﬁfﬁﬂgl%ﬁ{ﬁ FHIERT)

[EHQA

‘ —

[ smzasowE R RSSER O
| e T TG L T )
[#RQA-0-2]

FHES TR S Rk

}
}
|
[ mmxemoxmwe || ﬁﬁﬁiﬁﬂ%ﬁ?ﬁiﬁﬂ%ﬁﬁ@ﬁm}
J
|
}

]—[ FRERURANEDHTILE

REEAT —SHEE (15REE) ‘
[#XQA-10]

( HRIEH)

EREEY—IV(CCTVISAVA) D RERE [ | 7% | ) i

E-2 RBEEHEHETFIITYXL (CCIV S HUAZERR

=A% ey

b. WAEEEY —IVO~== T ek

a DRERZHE 2, KBREEY — VBT 5@
B ESEOEZ T OME, 7 HRRACEET DO
BIEFIESCRCE LT L~ =2 T V2 ER LTz,
F7-. T RADOEBEICH 2. CCTV b T h Tk
% RS SO EE O FE IS 3 5 R E R R ERR
ZE MR REMERT DI . FIEREIFONT
FRRDOFRRE1ER LTz,

[FRDERA]
AEBORRZIEZ TER L, ZEEREEY —
LR LT b TR A X0 A B RO REIE NS %
Eii S D FETH D,



i 2
e« AEIEICTE D2 EEE Ry U — 7 BB L .
ARNERZ X%



i1 = — X EEOFAB IS L= BT EROBIL BT 2485

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 to be used appropriate
hierarchically road networks. Therefore, firstly, actual traffic surveys were conducted at unsignalized intersections.
Secondly, estimation method materials about saturation flow rate at signalized intersections were organized.
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SN il e N S S i AV AY i v
Road Traffic Department
Intelligent Transport Systems Division

(WFFEHA A Fn 3 AR BE~Fn 5 4R E)
£ S B EE

Head SEKIYA Hirotaka
FEMEE /AN BAE

Senior Researcher OBARA Hiroshi

LI VA= SFR AR
Researcher TERAGUCHI Toshio
LRy = THEAK K

Guest Research Engineer SHIMIZU Daisuke

In this paper, we report the results of studying the functions required for managing ETC 2.0 probe data.
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Survey of overseas trends in ITS R&D and international standardization

B ASBATTEER B A
Road Trafflc Department
Intelligent Transport Systems Division

AT LhFgEEE

(WFZEI AFn 2 4R~ 4 4R E)

= R EFAE

Head SEKIYA Hirotaka
FEIEE H)Il wOE

Senior Researcher NAKAGAWA Toshimasa
LI VA= B A

Researcher NAKATA Ryo

I A= RS sER

Guest Research Engineer FUJIMURA Ryota

NILIM conducts the international activities about ITS by collecting information on overseas efforts related to ITS

and introducing efforts in Japan.
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The purpose of this study is to gain the knowledge about the installation interval of magnetic marker according to

the road alignment.
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The purpose of this study is to conduct a traffic simulation to verify the effectiveness of merging support information

provision system on expressways.
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In this study, in order to understand the examination status of international standardization, we investigated the
trends through hearings with members of domestic subcommittees and participation in international conferences.

This report outlines the results of these research.
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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) has organized the requirements of lane
markings to activate the lane keep assist system in terms of the "peeling ratio" of lane markings.

In this paper, we introduce the basic concept of the peeling ratio and report the results of the analysis of the
relationship between the peeling ratio of lane markings and the detection status by on-board sensors.
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Research on advanced processing of ETC 2.0 probe data
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In this research, we report the research results on the map matching method using the information accumulated
when the traveling direction changes as the feature of ETC2.0 probe data.
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Research on next-generation ETC in public-private partnership
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In this research, we introduce the results of studying the uplink format of ETC2.0 probe data when the accumulated

data volume increased in the ETC2.0 in-vehicle unit.
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Research on advancement of vehicle operation management utilizing simplified roadside units

(BRI A Fn 2 4R~ Fn 3 4R %)
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BB R A Y AT AFTREE Head SEKIYA Hirotaka
Road Traffic Department FMEE MR 5L
Intelligent Transport Systems Division Senior Researcher OBARA Hiroshi
W% H SFA R
Research Engineer TERAGUCHI Toshio
SRR B TEAK K

Guest Research Engineer SHIMIZU Daisuke

In this report, we will summarize the requirements for the additional functions of the simplified roadside units in
consideration of the usage situation, and report the results of verifying the operation through experiments.
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Research on improving the monitoring of oversize or overweight vehicles
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Road Traffic Department
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Guest Research Engineer MATSUNAGA Shoki

Efficiently monitoring oversize or overweight vehicles traffic with ICT technology to prevent overloading to maintain
infrastructure integrity is important, and prompt, efficient procedures for oversize or overweight vehicle traffic is
important to improve logistics productivity. In this study, a draft specification for weight recording using OBW based
on driving experiments was written, a monitoring system using ETC2.0 probe data was built, and a system for easily

updating the road information DB online was designed.
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Study on the sophistication of performance evaluation method for bridges
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Guest Research Engineer ~ GOMI Takashi

This study aims at improving the standard design methods to evaluate the bridge system performance and
reliability, varying from loads and load combinations to the limit states of structural members. This year, we have
investigated the load-bearing performance for corrugated steel-plate web PC box girder bridges based on the past
bridge inspection reports. The investigation has clarified the needs to study on new design load combinations and
the design method for diaphragms and lateral bracing systems for future bridge types expected.
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Research and study on rationalization of bridge structure by utilizing high strength materials

(WFZCHIR AFIoCF R~ 4 42 )
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Road Structures Department Head SHIRATO Masahiro
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Senior Researcher SASADA Yukihisa

WHEE R =¥

Researcher ISHIO Mari

T = ek A&As

Guest Research Engineer  SATO Yuki

The use of high-strength materials is expected to make bridge structures lighter and more rational. However, such
materials sometimes are less ductile. In addition, as bridge structural members become thinner, they are subjected
to higher variation in stress. Accordingly, more attention should be paid to preventing fatigue. This year, we
conducted a cyclic bending loading test for a specimen of the beam-column connection for typical frame-type bridge
columns, where a higher yield-stress steel was used. A special structural detail to relax stress concentration on the
corner was tested to reduce the potential of fatigue crack. As a result, the tested structural detail worked well to

reduce the stress concentration at the corner.
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Research on items to verify performance of earthworks at back approaches of bridge abutments

B A SIS S - SRR
Road Structures Department
Foundation, Tunnel and Substructures Division
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Head NANAZAWA Toshiaki
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Senior Researcher MIYAHARA Fumi
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Research Engineer YAMADA Kaoru
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Guest Research Engineer OKAZAKI Takayoshi

Performance verification methods for structures other than normal embankments used for the back approaches
of road bridges have not been established. In this study, the performance verification items and test methods for the
structures other than the normal embankment are investigated. In this fiscal year, dynamic centrifuge model tests
were conducted to investigate the behavior of reinforced soil walls in the direction perpendicular to the bridge axis.
As a result, it was confirmed that there was no obvious difference in the earth pressure affecting on the back of the
abutment compared to the normal embankment. In addition, field measurements of earth pressure were carried out.
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Study on reliability improvement of dynamic seismic verification method

H B ST T
Road Structures Department
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Road Structures Department
Earthquake Disaster Management Division
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Director FUKUDA Yukihiro
L/ VR =Y A VR
Researcher ISHII Yosuke

The purpose of this study is to propose a dynamic seismic verification method that can reasonably
meet the required reliability. In this study, the detailed behavior of the entire bridge system and the
vibration characteristics of the bridge were calculated using the measured behavior observation data of

the entire bridge system.
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Study on improvement of practicality and effectivity on the bidding and contracting system
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Guest Research Engineer KIJI Minoru

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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Survey on advancement of using ICT on construction and maintenance that contributes to

productivity improvement such as road construction
(BFZE3AM A0 3 4EE ~5Fn 5 4R )
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Guest Research Engineer IKEDA Kazutoshi

In this research, our research team have improved the standards for road earthwork 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.

[(AEAD - IEAR]
(MR E MR VERE] 1. ICTEAIE (£I) OEEHFRE (BAMZEH

E LA EE Tk, @B OAFEEZ N ESE, Bk (UAV) DEBHRGRIT - ImEFEDREH~DRER)
J1% HEERESS O FEE A HfEJ i-Construction % H D 1= DIEEE
H#LTW5A, 20 i-Construction d b v 7T v F—Hi (1) UAV 0% 5%f #i1 i B B 52 D BEREAKAT 17 U 72 IR RiE
RO—>TH D N1CT OEREMZRIEM ] (2O TR, F Rk 28 4F 3 AICHIE S T2eh G EileE (A
A 28 AEEE D LT A~DIEM Z U v 1T, &L Corak - Z258%) MW HCRIPEBRER (L TTHR) (32)) 12k
MERHERE) . L LJEOAEIEY) TIZ DU, ICT ek Bt WTIE, VAV I E TRAT LIRE 35 2 L &Rl &
Z W i I /22 72 FEVERR A IR i il L C &= L. BER « BEERORE, FEMETIER &AL
T ZATHDLN, B HERBGOAEME N F4 K ENED BTN, —F, HEHEROEEENRKE N
BT 5201203, Chb0LEICBITS ICT i LHE BIGITBWTIE, SRR CIITRTREIC LV #E
O LEREZ AL, AEEER Lo 0iEZ B 6 STEICERBAEC DD, HEEIORITEZET 5 2
ML, ZORRICESE, REHOWELED 5V L WESEE ST 5220 OEBAIZZKROT
ERH D, AT, ICT IGA TEOEHEL N ThN MAZEST L L EnREL, EEMN LOMRE L2
T LT A2xgic, EEEOUELITo T, STV,

Fiz, ELIZHWE 3 WotT — & E & ke FLEL S AR UAV TRAT 0 B BRI E AT o R IC K0 24k
~RENTTEH T2 2 EFIT XD | ERBERERE OHE RFAT - RV ATREIC /e o Tz, EO—BRE LT, %l
FEHE RN THLERD D, AL TIE, BT mEE—FEETHRITICL 2R UL, [FExits
Rz 3 WRooT — # 4 E H Ul B8 BAGRER i O HERFE Efgig) Lo, K-1Z8) 2175 Z LN fREL 72
AT DR AR LT, V. UAV OFRATIREH - [EECCIRE B ORI £ D)

RO CTEL 2 EnHLNE o7z, ARRGEIZEBW
TR, ks By DA M A R L. BRYEH OWK
EIZSRFAZ EEHME LT,

49



R (UE3K) CFcpcrYi g3 7

N2

T L il d S D

dii.

X-1 UAV 0)%*1*&.—;1*#%?20)4% P

FREEIZ I T, UAV OS5 s BRI & 2 5
N+ LRI %*émé%ﬁ%ﬁibfwé#
B, SRt EREIC L HREEEDO RN ED
%Eﬁﬁ(iﬁﬁﬁi@&&)éﬂé#sﬁﬁbfﬁ
STz,

1) St i FE R 1S X D R IE FHADES FE O R
ERZEN S 0 S & E TORIT CIEERE - HEIC KX 7
ZALRAE L HREIGIZ T, [F— =T v TREOM F
SR SHEM R 1272 D £ 91 2 BT/ T T2 ek DO
FE) &, [EHEERAT COREFIE] ICX 55
WZEATo T, AL, BAFEEOREICHEIR L,
Hi FEj#E ST A 10mm/Pixel, #EATHIRO T v 7R
(F—=R=F v 7) 1X90%, HEEa—2LDT v
(A RT7v7) 1T 60WEHE LTz, Mika% 14
SRR L. ERAEATIC L 0 ERR U7z m Bt O RRFE AR
L BUBNICRE SR REESEHWTTS (h—
VAT — g ) THIE LW e (EfE) &
D7D L TOHREFHENCER S DR (250mm
DIN) &R T60ENT5Z 8k Ehi L,

SEEREY | SrmEERE

BIER

E-2 RATIL— FRUREERERERR

®-1 BERER

AR KB

JRAA ()
/Mt (%)
Rl

Hbo%

0.050
0.021
0.030
0.009

0.023
-0.001
0.010
0.007

0.045
0.014
0.025
0.008

0.034
0.014
0.026
0.006
Hif

F%%%l;r? k%%@ﬁ ?@%Mﬁ@ﬁ

T R_RTIZHWTICT £ 7e oh B B B &
%wt3&n&%ﬁﬁﬂ %é%*ﬁf+mmw
WalE LTz, - T, SERtHE R IZ L 5 ki

' edii.

50

EFHII L TR TH D Z L 2R LT,

2) ek i = BEAREEAT K  ARpEME ) 2R
W FEIC LD RATIARL, IE~HREAI, SRR ]
R LT, fERER-2 IR LT, AT, HwiHEf

LD B IRAT IR ORERE S FIRE & 72 D72, ARFAIC
£ B AEFEVER E~D—E DR G370 bz,
®-2 HEHRIHROGRZER

ERERIT FExptEmERIT
FRATEEL 2[a] 1[8]
HEA~IREAEL 257# 18611
HE AR 114> 87

2. ICTOEAICK I ERBREFEOHFEEONE
EICBEd S 4&Ed
(1) BIM/CIM &7 VS RIEMOIER « EHFIE

E L2308 Tk, Wi MR E B A 2L+ 2
728 BIM/CIM O A% X > TWA23, BIM/CIM €5 /L
OB IRIEROIERR T IRREE 72> TW D,

T S BRI O SR TE L. MO B )R 23 B i & e
HDTNDLT—F =2 (LLF DB IZEHIN TN D
DB 725 DOF — ZfhiHIE, DB 7 = J BERERC APT (2 LV
1T9 2 ER—ENTH D, HEEBEIRRIMILRME & R
AN LN, T — 5®%ﬁ$ﬁ#k%wo%:
T, BEBOT —ZHEXE RE AN TE, »oHh
HT 55— 2 2HHIGRSEZ LR TX DEEEHRET
BT HODHEIZONTHELSIT-T-,

DB B35 — X 23 rfAE7s EAL (Enterprise
Application Integration) (Z{X. ICT AF/LE&H X7
WATHHAEZ R TE 5/ —a— FORENFHEL
TWe, £Z2T, /—a— R EAl OFFERE INE
LIRET L& 2 A, F—Z e 2 kB 23 M7 <
Wﬂf%é EEER L, (K-35

n.n,.:nr loa
a

v s e vy i oo 530 |

‘mjeasesas)

pveee [ v [

B-3 /—a— FIZ& 2HERE (1 X—3)

[REDER]

M TAZ3 0T D RRARIE, 3 RotRHIELAT 2 F W 7o Hisk
A BREGH (%) ~XREi, 5443 HICEE
FENANTK SN, Gk L b THIZBW TRGE%
O, BEROLEBELMKET D TETH D,

F 72, EBEERRE O BIM/CIM BT VBT 251
FEMOVER « FH T4 T, BAT IC X % BIM/CIMEF
NDZRRIEHRAER « BHTFERE OAEZEIZ B FHLA 72 3
L, MEFEHRIZBWTEITEZHEET 5 TETH D,



EREE7 JO0—FEHEDO LI I HERIIIEEEDRAE®RET
Research on items to verify performance of earthworks at back approaches of bridge abutments
(R A0 2 R~ Fn 4 42 )
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Senior Researcher MIYAHARA Fumi
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Research Engineer YAMADA Kaoru
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Guest Research Engineer OKAZAKI Takayoshi

Performance verification methods for structures other than normal embankments used for the back approaches
of road bridges have not been established. In this study, the performance verification items and test methods for the
structures other than the normal embankment are investigated. In this fiscal year, dynamic centrifuge model tests
were conducted to investigate the behavior of reinforced soil walls in the direction of the bridge axis. As a result, it
was confirmed that there was no obvious difference in the earth pressure affecting on the back of the abutment
compared to the normal embankment.
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Study on reliability design of earthwork structures and other structures to meet
performance requirements
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Although technical standards for road earthwork structures were established in 2014 and the required performance
was indicated, specific verification methods corresponding to the required performance are not sufficient.

This paper presents the results of analyses of the effects of the interconnection structure of the precast culverts
and the longitudinal slope on the longitudinal action of precast culverts, both under normal and seismic conditions.
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Survey on utilization of robot and ICT technology that contributes to productivity improvement of road

construction
(WFZeHIR SRk 28 4B ~4Fn 3 4R )
fEER~Y XA MR & — ER W
B A E 1 AR It Head YAMASHITA Hisashi
Research Center FALAFIEE NE S TE
for Infrastructure Management Senior Researcher KOZUKA Kiyoshi
Advanced Construction MR A EA
Technology Division Researcher HIDEYAMA Shinto
SRR B K ER

Guest Research Engineer OOIWA Kenji

In this research, our research team verified the application method to the finished form management of earthwork
using the construction history data of “machine-guidance roller”.
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Survey on negative influence of large vehicles on bridges

E R IEAT TR R ZEEE
Road Structures Department
Bridges and Structure Division
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Head SHIRATO Masahiro
FEEE i OB
Senior Researcher OKADA Takao

LI TR P TN
Researcher IHARA Takehiro

The Ministry of Land, Infrastructure, Transport and Tourism is working to strengthen logistics functions, such as
relaxing the upper limit on the total weight of large vehicles. Road bridges need to be designed and maintained to
ensure strength and fatigue durability, and regular confirmation of the traffic conditions of large vehicles is required.
Therefore, in this study, we measured the vehicle weight and axle load of passing vehicles on a road bridge. In result,
it was confirmed that changes in the traffic permit system may affect the safety and fatigue durability of road bridges.
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Research on efficient work of utility pole removal

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

Head OSHIRO Nodoka
FEEE AN st

Senior Researcher OGAWA Hiroki

WHEE WA =B
Researcher TAKIMOTO Masamichi

In order to further eliminate utility poles, it is important to speed up the work of removing them and reduce the cost
related to this work. This research aims to shorten the project period and reduce the construction cost by improving
the efficiency of constructing common-use cable tunnels. In FY2022, this survey organized the issues involved in
simultaneously or continuously carrying out the construction work required for constructing common-use cable

tunnels.
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Research on utilizing road spaces considering diverse needs and new lifestyles

HHASBFEE  E BRI ST
Road Traffic Department
Road Environment Division

(WFZEIf A AR~ Fn 4 4R L)

S R Ry i

Head OSHIRO Nodoka
FAEAIEE BA R

Senior Researcher HASHIMOTO Hiroyoshi
oo E RE B
Researcher NAGAHAMA Yosuke

The purpose of this research is to create lively road spaces that can solve regional issues and meet diverse needs.
Through case studies related to the utilization of road spaces, technical knowledge is collected and organized,
feedback is given to the site, and problem-solving efforts are researched and examined in order to promote the
utilization of such spaces. In FY2021, “Collection of technical knowledge supporting the utilization of road spaces”
and “Examination of issues for utilization of road spaces according to various needs” were conducted.
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Research on green infrastructure in road spaces
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Road Traffic Department
Road Environment Division
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ER Ry R

Head OSHIRO Nodoka
FEMEE BA R

Senior Researcher HASHIMOTO Hiroyoshi
WHEE RiE B
Researcher NAGAHAMA Yosuke

The purpose of this research is to promote green infrastructure efforts in road spaces. The content of the
research is to develop a strategy for green infrastructure in road spaces for road administrators. In FY2021, “Case
study on landscape improvement and shade formation by greening roads” and “Literature survey on technology
related to rainwater storage and infiltration” were conducted.
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Study on the slope revegetation method for the conservation of regional ecosystems

(WFZEH] A Fn 2 4R R~ Fn 4 4R JE)

fEEART R A M E U Z—  AbAREIFIEE ER KA Aol
Research Center for Infrastructure Management Head OHISHI Tomohiro
Landscape and Ecology Division FARMIEE xRk

Senior Researcher 1IZUKA Yasuo

The objective of this study was to enhance technical knowledge of and compile technical materials on slope
revegetation methods that do not use nonnative plants in consideration of the conservation of regional ecosystems.,
In fiscal year 2021, a nationwide vegetation study was conducted on sites where the using topsoil method, natural
plant invasion method, and local planting stocks method, which are slope revegetation methods that do not use non-
native species, as well as the vegetation base material spraying method, which uses non-native pasture seed
species, were implemented. The study showed that the percentage of vegetation cover for established vegetation
communities was 80% or more and the community height was generally good at 2 to 26 m, although some cases of
poor vegetation conditions resulting from damage caused by animals were identified. Also, over 10 years have
passed since plant succession was executed, and the study suggested that it is progressing steadily.
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Study on evaluation methods and sustainable objective setting and management methods for
revegetation of road areas

(WFZEIf A 3 AR~ Fn 5 4R L)

HRER~YIX A MIEE 2 —  REARRIIIE=E ER KA 5k
Research Center for Infrastructure Management Head OISHI Tomohiro
Landscape and Ecology Division FALMFIEE g HEE

Senior Researcher [IZUKA Yasuo

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. In fiscal year
2021, existing methods for quantitatively evaluating the functions of revegetation of road areas, which included
evaluations of urban green spaces in both domestic and overseas locations, were consolidated, and the current
status of green space management data required for evaluation was identified. As a result of this study, details on
the “I-Tree Eco,” “CTLA,” and “Gl-Val” evaluation methods were organized, and reflected in evaluation formats for
the current status of roadside trees. Furthermore, the evaluation formats were revised for improvement after
responding to issues found by field trials.
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Research on improvement of traffic safety on residential roads

E P AZIBAT TR A e
Road Traffic Department
Road Safety Division
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Head KOBAYASHI Hiroshi
FENIEE KA

Senior Researcher IKEDA Takeshi

it 78 A B R
Researcher MURAKAMI Maho
RVE7E W) EE

Guest Research Engineer HIRAKAWA Takashi
Q= P

Guest Research Engineer MORI Fumika

Insufficient knowledge of safety methods on residential roads prevent road administrators from installing them. In
this study, we propose the method of installing devices such as humps in snowy cold region through case studies,
and the shape of hump which is appropriate for high speed route through driving experiment. Also, we estimate the
effect of reducing traffic congestion on outer roads to reduce shortcut traffic into residential area.
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Study on method of maintenance management of traffic safety facilities based on visibility

performance
(WFZE8I] 40 3 4R ~4Fn 5 4R )
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Road Traffic Department Head KOBAYASHI Hiroshi
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Senior Researcher IKEHARA Keiichi
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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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Traffic accidents data analysis
(WFZEIR] A Fn 2 R~ Fn 4 %)
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Road Traffic Department Head KOBAYASHI Hiroshi
Road Safety Division T E MR E=—
Senior Researcher IKEHARA Keiichi
W% B YN RVINER
Researcher KUBOTA Sayuri
e R HOXE

Guest Research Engineer MORI Fumika
This study looks at the incidence of traffic accidents over recent years based on traffic accident databases and
so on, summarizing changes in traffic accidents over the years, summarizing accidents according to road
conditions, type of accident, persons involved, and the like, and analyzing trends and characteristics of traffic
accidence incidence.
BOEE, EECEOWES

[5F% B R UHE ) oo o e B
B3 EORBEHILEGER (=R CHER+EEGE B 0w 62  e16% 6-43%.,*,.‘?1?30./‘.’.....;, ..... e 70% S
B EIER) 1 364,404 A GRFRTAEEL 7,911 ABRD) | R — e TR o B
5 b IS AHIEE R 2, 636 A CRIBIAEHE 203 AT B qu o osm oo @
L0 SEAERBAME RN TV D, L LA b, 0% o 8
AT EIER, BELE (= GECHR+REEHER R or BBy o ERGEH o B

1.0%

SHEER) &b ICHEEmICH Y (B-1), 6725 00% 00%
A HE MR BT 7= B SRS E T D,
AWFFEIL, A% OE RSB 2R % BT 5729
DIEMEERI LT D2 L2 AL LT, EDESL R AT AY
FEARPLOME T - R BT 2 9T 21T O D TH D,
R EASEY

(A RBFEHRE T v 7 — N EE 54808
HYICEHT DT —FN—R 7 Eh b LD, RmESE
AR ORAFEZEA LSO BRI Sl Y g
R & DI DA F B AR DU DV THEE -
AT T,

AR, FICHIRHEICET 5 Fi, KMo —7
TOHERO 2T L TEBY . AfsCiEHEEICR
+ 2 EHIT SN TN B, -2 EERFERIAI. Jk EIJG)EEF%‘%M)%%EHAG)EH:
[(AZEAR]
(1) BEREDBMFEEIKR

ERFERIRI, RRERIDO IS S, HEF O
B RR 23 4F & AN 2 AR TR LTz, HISEEOSEEE
BOEREIA T, BRERE (= —REE+ =878
+ —REGERFIGE) TIE 3D 2 AL -> TR,
FRRRIE I B OV fe T X BT A 5E ¢ B B EIC RV C 2 K H
IZZ WL E 72> T D (B-2), 72, BIRHOEE

TR224F

= SERk234F
8 o5

H23 (§151,405\)

%‘éﬁ@%ﬁkﬁ E BRRER TOZIIA LAV D :
D, T REITRE T, EEERIL 2 (0D 1AL = it eap =Lk
K%mu,@ﬂé(@4% B-3 EEFERIG. REMNOEEEROBRASOLL
Eio, FESME &l LT F SR A O BOERIC S KYU—v 7 AAEERETRLELO,

73



(BEELHITE]T%)

l 5,000 l n

.....................

MBI %2

4,000

3,000

ML

2,000

SRS

1,000

1 ' o 1
Lo Fai S0 o ¢ =
' 1
: 30,000 Eig?ﬂw)%ﬂi*ﬂ‘% O 30% |1
: § 25,000 = m iﬁ Ly 3%3 Iﬂ :
: ﬁi 20,000 +—f 20% iz; i
I 5 15000 37— o
: 10,000 +— ﬁ 10% j; 1
J o 1
: 5,000 AN 1
(I = I A s == S " AR

= % % -

& s s %

© T om £ om

" " B " g

m o

DD zotum Fmgise - DD zofhmi FEgith

ﬁ*'%ﬁ% -t mmEGEN CO8EFE eemEAFROE (%) _ﬂgFﬁEmTHSE

®-4 EERFERA -
WTH, BARITEVHEAIZSH Y . BEREO AZ @ FHH
ﬁﬁﬁﬁkﬁ@ﬁ&ﬁ%%f%&

H A B H L OK) 65%IF A8 AR THAEL TIH Y K 30%
IXHBEEECRAE L T\ D, RAERICET 5 BiRHFK

AT DN TR, Rk 30 FEICE ML TWD Z &
O (ERUFERIE 1091 5 TR 30 48 TR AE
ARRERE ) . AR, KO B REHICE H

SHTEITS 2k kL,

(2) BHEREDOBEEDERHELENKR

I 0 BB R i o AR (BB Z R< )
ZE-4125RF,93% 23 [ HEnH & Bl (HisE 2 &, ) |
THH (X1), % [HEGHE L BRTH ] OFKY TH
Slz, ¥ THEEEHTE] ORE, BICEEOS AT
Fhg b LCEI A SNPTURICELRVEAE L H D L EADR
B LICRETONEND D,

() ERRFER - RELTHFA - ER SR O FHEEKR

-4 {2 TEBSAFERB] - 38 = HOR] R B - 2L S R oo
TR AR A R LT,

B - E LRI AN TEREE SH1T7H8 ] &
O THERHE L) OFfE D L, BEGERK KO —
T XETAHE O DID HIX T% < 34 LTz (-4 >'<
2), DID HUX Cix, THERH L BR(78 ) OFl
ZLRELTEY, [HlEEE L] O i@ﬁﬁ?
Hf (HEIE) M OMERRE I O A T < A L TV,

FETE L, [ AR LT ) OFHR A EITIE
Wi, TAHRE L #l ) OFHIZEHFH LT,
BEREH GECHE+BEEFR OFRAERIE E iR
oo [ BB HL & Hl ) O Fl b R AT D e b DD

Al

74

AELHARR - AR DOFRGMEERERE (H23~R2)
XEQE{E&E BEEERBTEORDITH9~,

ExEthm TZDfth) (FER<
FRICE BB OBATH: - A (BE) KO HEEERR

(P RAREEIC K VB O FHRAED HIL TR WERK)
TEk%&@%EﬂA# W (E-43%3),

ko Z &6, DID MK Tk, #6E Eo [HigH
EBTHE ) ROVHE B TARE & B O5rEEE
RouKDZETERES S ERFERNELEZ LI,
ﬂ%@~o&bf\ﬁﬁiﬁ%5%$$mLﬁ%®%
R oD, £io, BFEROIETHEHIC N T
BERFEEW DS T-0I2iE, HAICL > T, HEES
@ﬁ@%ﬁ%ﬁbk%ﬁ%&@@ﬁﬁﬁ@ﬁ&%i%
na,

T, HETHRAET D [TAERHE &l OFHIX
RIEWNCHERHE L EZE L2 0 | il Oy )5
~OHAD RS, ANEZET L TV - BilisHE &% L
DTN EEZOND, O, BindHs
HEEIT I HAICE. ZORICHERT D LERN
H5,

E&Eﬁ%ﬁ&ﬁ%mkﬁmwﬁﬁ X, THRSE
HIEEOMESENG, FHEEST L2 bbb, TO
kw\;wﬁ%ﬁ%ﬁf%5%ﬁ~®ﬁﬁ%ﬁ%m’
175 & EblT, Fric /2@t 020 Tide <,
RESCTE S DIRPUIG U CFMR RIS EH D = & bbb
FELEZLND,

[RRDEA]

ARSI, A% OB MK % BT 5 B0
B LRI SN D, B bAREEZEF 2
TERR TN 2 T, 5l & fot & A MG R AR I D%
FEZEALSOUT A D F L OB ] - R B 2 B A 1T 9,



RERZEXNERADE YT T—

SFAOSELIZHE TR

Research on the sophistication of bigdata analyzing for traffic safety countermeasures
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AT IE R ;T
Guest Research Engineer ~ GUO Xuesong

In this study, the method using big data for road safety countermeasures such as identifying dangerous areas,

and measurement of effect is considered.

In this paper, the characteristics of the emergency braking data included in the ETC 2.0 probe information is
grasped by analyzing the drive-recorder data. Also, the correlation between the time interval of the Walker probe
information and the possibility of grasping travel route is estimated.
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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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Study on enhanced use of road management technologies for disaster investigation support

(WFFEHIfE] SRR~ 3 R E)
E AR AT S ISR fEH R
Road Structures Department Director FUKUDA Yukihiro
E S NTIEES B IR S TR
Road Structures Department s i3
Earthquake Disaster Management Division =~ Researcher 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 road
management technology and remote sensing technology is studied in cooperation with a municipality.
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Research on road risk management against natural disasters
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In order to improve the resilience of the roads, it is important to estimate the exposure of roads to natural hazards
and the condition of the roads. The natural hazards occur in various situation that affect the road availability. We
analyze the records of road closures and the data of road structure to clarify the factors that affect road closures.
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Research on promotion of community participation in countermeasures
against snowfall on the road
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In recent years, very strong snowfall has been intensive and continuous, and large-scale, long-term vehicle

stagnation has occurred.

This study investigated the cause of "occurrence of stranded vehicles on snowy roads," which is the main cause

of large-scale vehicle stagnation.
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Study on enhanced use of road management technologies for disaster investigation support

(WFFEIfE A FnoCE EE ~SFn 3 4R )
AR IEAT TR 8 HER D P IE S ER 2|2 I
Road Structures Department Head MASUDA Hitoshi
Earthquake Disaster Management Division ~ #F42E HES
Researcher 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 road
management technology and remote sensing technology is studied in cooperation with a national highway office.
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Study on the continuous improvement methodology for road bridge management plans

E R IEAT TR R ZEEE
Road Structures Department
Bridges and Structure Division
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Head SHIRATO Masahiro
FEEE i OB
Senior Researcher OKADA Takao

LI TR P TN
Researcher IHARA Takehiro

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. However, in order to deal with various issues, it is
desirable to update the maintenance plan based on the vulnerability of the road network. The present study proposed
a method to assess the risk for bridge closure due to heavy rain and earthquakes this year, and proved that the
proposed method is feasible when comparing road closure risks between road sections.
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Development of bridge evaluation protocols to increase reliability and decrease labor intensity in inspection
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Road Structures Department
Bridge and Structures Division
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Head SHIRATO Masahiro
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Senior Researcher UEDA Haruki
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Guest Research Engineer GOMI Takashi

The purpose of this study is to show bridge inspection planning standards and propose a method for verifying if
the proposal for the use of inspection support technologies is appropriate. This year, we showed the bridge geometry
data may identify the possibility of collapse of prestressed concrete girders based on the relationship between the
decrease in safety margin and the increase in deflection.
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Study on the application of partial factor design
for evaluation of load bearing performance of damaged members

E R IE AT TEE R sEEE
Road Structures Department
Bridge and Structures Division

(WFZEIf A AR~ Fn 6 4R L)

£ R HA EKR

Head SHIRATO Masahiro
FEEE i OB
Senior Researcher OKADA Takao

LT = AT HH

Guest Research Engineer KINOSHITA Takashi

The performance evaluation for existing bridges is vital in bridge maintenance and management. The existence
in deteriorated structural elements and the variation in the strength of reinforcement materials must be considered
in the evaluation, but no technical guidance is available so far in bridge design codes. This study aims at showing
the detailed technical guidance to show the method to evaluate bridge limit states and modify partial factors in
consideration of deterioration and damage. This year, we have proposed a new method to evaluate bridge limit

states that consider load path redundancy.
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Development of the guidance on techniques of repair and reinforcement for road structures
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Senior Researcher SASADA Yukihisa
WHEE R =¥
Researcher ISHIO Mari
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Guest Research Engineer  SATO Yuki

Several techniques are available to maintain or add strength and deformation capacities to existing structures,
such as steel plate fastening, concrete jacketing, FRP bonding etc. However repair design methods are not as well
established as design specifications for new bridges. This study aims at providing the information on design methods
and know-hows for major repair and strengthening methods in the limit state design format. This year a method of
steel plate fastening to connect horizontal stiffeners to vertical ones was tested to improve plastic strength and
deformation capacity of existing steel beams. The test result showed that the proposed steel plate fastening worked
as expected.
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Study on maintenance management method and reliability design for required performance of
embankment and cut

(FFZEAf] A0 3 AR~ Fn 5 %)
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Senior Researcher

YOSHIKAWA Masahiro

In this report, “damage factors® and “the basis for soundness diagnosis of damaged cases” were
analyzed and organized from the inspection reports of periodic inspections of road earthwork
structures. These results will be used as basic data to revise the guidelines.
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Research on the maintenance method for extending the life of pavement

(WFZEI A0 2 AR~ 0 4 4R EE)
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Road Structures Department Head WATANABE Kazuhiro

Pavement and Earthworks Division FEMEE L 1EW
Senior Researcher KUWABARA Masaaki
LN = AR HTR
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 them with an awareness of the number of years until the next repair.

In this research, for further rationalization of pavement management based on the “pavement inspection
guidelines”, we organized the inspection results of national highway for the past four years.
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Research on recovery technique of the bridge damaged by earthquake
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Research Center for Infrastructure Management

Kumamoto Earthquake Recovery Division
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This study performs the rational diagnosis, 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 the road function. In this study,
a maintenance method using 3D point cloud data that contributes to the early and areal understanding of the
deformation of slope along the road were considered. Additionally, a case study was given of reasonably
recording/storage useful data which should be taken in the restoration work of the bridge and slope damaged by the

earthquake through the use of BIM/CIM.
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Research on investigation and design methodology for repair and reinforcement of existing bridge

foundations
(WFZE8I] A0 2 4EFE ~Fn 4 4R )
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Guest Researcher SHIMADA Hiroki

A design method has been introduced for new road bridge construction that allows rational design in response to
uncertainties. However, neither performance evaluation methods nor design methods for repair and reinforcement
have been established for existing bridge foundations, and it is necessary to present methods for evaluating
uncertainties. In this research, a study to establish an evaluation method for judging the necessity of repair and
reinforcement and a design method that enables rational repair and reinforcement of existing bridge foundations are
conducted. In this fiscal year, the actual conditions were summarized from existing data.
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Survey on revision of technological method according to the operational status of environmental
impact assessment
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Senior Researcher OGAWA Hiroki
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Researcher NAGAHAMA Yosuke
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Researcher TAKIMOTO Masamichi

The purpose of this research is to enhance the content of a technological method for assessing the environmental

impact of road projects.

The authors organized the issues in preparing a report on environmental conservation measures for groundwater
and soil pollution, investigated the sound power level of vehicle noise as vehicles drive over drainage asphalt
pavement, and grasped the actual situation of an environmental impact assessment related to familiar natural

landscapes.
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