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Synopsis

This report contains the results of the road-related research carried out by NILIM in FY
2022.

Key Words : Road-related Research, Annual Report, Fiscal Year of 2022



£ x BN Z

Z OFEREHRET, A4 FEICEEEINBORR A HITERT (BRI (23T, DERRAE ) &
O THUBOEEEE IR E | (SR> THEM LR DORREZ LDV EL O LD TH D,

WHIERREIE, LT OBIRT =< (IC oW TEEREN S ERIHIR SN 7 VAT A Mok
DE, RESNIZHDTH D,

Mgty 7 1 —

AL

EEEK @Y AT A (ITS)

22 Y&

RESRIESR CGERERARAORFIE %)

EHAE -« MBS o EHmL - ISEEER EoZbo~ 3P 2 b Eax MR
EHAEEY (FEL - o pb « K LS — N RS « MEFFEHL - b S EMED & EL
E L TREEY (L - Y1), SEoRE - HERFEEE - P SEMEO EEL

B DO HIFERA K - WSt 3R

© 00 N O Ok W N =

LI DT HDHERREIC L D GO N ROBE 2 FEREICEN L TARTHZ LITLD,
RO - BEEL - MHIERRICHED 2 T 2 ARz Rt L, EROE R 52 HIFT 5
bOTHD, ERMIOERBEIROEAAC TBRA RO TV 2E | fl&kis THRE - T3
BTENTH D,

SF549 A
T8 AR HH  FHE
B A SR FE A R R A



ERAEE

1. HMBLGEEYTA—
- REBHHERK IR 2EBK BT — 2 WEORE - FMICBET A
- ICT R0 AL H &8 1 Lo A RSl 7 — 2 IR O @A - ZhRILICBIT &
- By 7T =2 E e T RESE R OB AT IS BT 2 A
ZhkTe = — X & FFORAF ITRIR L7z E1T22 M O AT BT % fad e

KRA~D Y v 7T —FFI A O @& A 7 BFge*2
BT D 2@FHOBER ST EIET 2 FA
RO OO ETC2.0 7 0 —7'F — 4 SO AR OB
BT DGR LEERROE R E D 72D FIEICET A

- TARRMERE A B & X 7o R RNk OMEFFE E S LI 2 A
R AR B D Flle T — & 4T

3. BEERREIATL (ITS)
* EHE R DB BT A T L O
ERETE =8 ) 7 B OBE
ETC2.0 7' —7 7 =2 OAIREH~ v 7~ v F o 7 HERESE O B
< ETC2. 0 7" 1 — 7 RUBR oD 5 BEAV |7 B 2 e
- EHRIE I O BT SHE Y AT ORI - REES!
« YRHEFY ETC o0/ i HE © o Bl lc B 5 A
* ITS OHFFER%E & ONEFRER AL IZ BE 3 2 s Bh i i A

4. ZEMEER
« HEREE FHEE (2 A ) 72 E R ELEA T
« HEREE FHEE (2 A ) 72 E R ELEA T
© BT = — AR LUWETERRS ISR IE U 72 B 22 ) O FITE I B9~ 2 &
- B O T TE & Bl TR 2R BARRGE - HERFE LA T D
- HUSER BEREVEICROE L 72 0 Y TRk E TIC B4 D A5
ERIZBIT 2 AR AL X —EIROFIES?

E R OFFANC B 5 A
22 1 o0 REAC B 5 A

B ¥ #F % =
B ¥ #F % =
GE ¥ #F % =
GE ¥ #F % =
(il % 23 it 22 2 BF 78 =
(B B 22 38 2 W90 =
(B B 22 38 2 W90 =
(il % 53 it 22 2 BF 98 =
(il % 53 it 22 2 BF 98 =
(B 3% 22 38 2 W90 =
(REERZEY AT DFEE)
(BEBRREY AT AHF

(BEEBREY AT AHEE)
(BEEBREY AT AHEE)
(BEEBREY AT AHEE)
(BEBRREY AT AHF

(REERZEY AT DEE)
(il % 52 i 22 A BfF 78 =
(il % 52 i 42 4 BF 92 =)
GE ¥ B B OF 78 =
Gk 1k 4 8 oF 28 =
Gk 1k 4 78 oF 28 =
GE % B3R & W %8 =)

e~

i i

~

~

=

- 11
- 13
- 15
- 17
- 19

-
- 23
- 25
- a7
- 29
- a1
- 33

e
e
59
-
- 43
s



[00]

ERIRE (BRMERMNTR F)

EREEEOAEPEMR LICE T 5 AR LU (HBBRVXY AV MIEE) - 47
CICTIC R D7 — 4 & W= A WS @R E MR A3 5 A GEM AR ML R E) - 49
- EREFEFOAFERR LICET S 10T 2EA LR TR OEREROBEICET 2ME (MY ARBTEE%EE) - 51
- B EO LR RO - FHmIC BT D A5 GE ¥ #F % =) - 53
CEREELT — 4 SR LT R Y AT A ORI AT R (R AR AR e E) - 55
CJEREILO T O FRET — Z ORI BRI S e (HEEARIERILAENEE) - 57
CEREELO T O FRET — Z ORI B BT S e (HEEARERILENEE) - 61
CEFEHEEO R b 7 S FAEIR I BT 5 s TR A (7% & % WF % =) - 63
- SEERFE OO FHIIEY 72 T8 B A58 BN B T 2 iR A (7% & 3% WF % =) - 65
(40 4 420 4 ) T 5 O BIF FRAR B T 9 T8 58 0 BHI A 7054 TR L2 B 3 5 7))
HIE - WEMZEORERL - WKEEALOODIRTA Y b &R MER
< B A E OVEREFHAL RO FE - mEAIC BT D AT & 2 W %8 =) - 67
- EIREEREFOTE N X 2 AR IE OB BIZ B 2 AT s ®= o 2 =) - 69
- BERRIE IGO0 BB T L O @ AT B 5 AT R s 2 o 2 = -7
+ TE A O RS BEE I O Mk S 2 B T 2 AR A s B W 3 =) - 73
EEEO SR DA ML - EEAICET DR & 2 o %t =) - 75
- W85 % ST T ORI ~ O Rk oM AIC BT 2 AR (B % #F & =) - 77
- JEEEAEED) OWE - MiBRICBT D A TIRO TS T B A s %= o % =) 79
EBREBEY (FEHI - FoRil - KEHLA— ME) OBE - #IEEE - IKEHOSEEL
© bR DGR T RURIE R OG- i LRI BT D B AR (s - M=) - 81
< bRV DG BRI 7R RRE K ORGT - T LYEIZ BT 2 SR ARG (W1 - EfEFsE=E) - 83
- BERRAG PRI OMIEMIROTAE - R TIEOFHE R (& - FEpERFoE =) - 85
« KA VS = NEQERMREITKIE LT AR E PR R OB MG HC T 2T (& - A =) - 87
ERITIEEY (FL-U1). SEOEE - #EEE - dKEEOFTEL
< Bt MR OERMRRICHE LR E R R L OEEMRGHC T 2 AR GE B & B 8F %8 ) - 89
- JEFEHEEY) L LT OMEEDOZORIEREIC BT D JH AR A GE B X 8% o % =) - 91
- B2 ORI )T o MR B TR IR I B 2 T AR GE ¥ M 8 #F 98 =) - 93
EEROMEL K - BERR
- AWHERE LA B E 2 7o RS TR o A (iE 3% i FE B KA JE =) - 95
CHEBEREY R 7RV A MET D RE (iE 3% Hh FE B KA JE =) - 97
- BRI R AL OE et n LI T 2 RAE (& & Hs= B KR FE =) -+ 99
- WERIFOE MR 2SR D BIRHESR I B3 5 A (& & 5= B S AF R =) 101

(4001 4 424 ) 500 B RN SR D i (1 BT )
C U= MY S EA AR LT SR RO B RILER I BT 2 B

GHE B HE B K FsEE) 103
(B 4 B YY) TR OWFFERRRE TS8R En AT 2 O 7238 B SRR A 0 1 S U

TR 23D

11



i EEERERE

5. EXRRE (EENERNTE %)
AT FORT. - BE - REZODRICAT HBIRRE T EEORES (HSEAV AT MFER) 105
(4 3 4RI M) TR O FERRE B + B 0 DR ILIC 111 T MR B oD S 58 (2 B % ) %
A 4 TRk U TR AR MOV 4 R BT DR ORF AR I R A £ & D7 b o)
BT EOSEHEOHEEICE T DA R RIS T 2 MEtaa ME2BARV AT LHFFRRE) ---107

- EARTHFDAEENER LI AT 2R RBR AR OER 2 EH T 2 A (HSEARY AT AFES) 109

DLk, DERARAR ) RO THUSGEEE R 2R | oo 4 £ YY) THE (FRSFEAFMNEEMEE 2R
DIFFL O RE TR REE L D2 D TH D,
T2, REAT LIERREIT. RO LBV RIFEELIEIN LA L TEMBMLIZbDTH D,
RLAHN 2 AREERTIE TR OFESL O LR & A 4 4REEITHkGE L TR E Z L 0T b o
HIEFN 3 RS A TR OB OB IR & R 4 R ICHERE L TR R A E L o b0
340N 3 AR M )P B ORERL O FIERLE & 40 4 AR B ICHkGE L CAR 72 A R R OV N 4 48 25 ) T B O RR O B FRE A A 7o i
ReFewibo

AN 3 AR IE TR OFEL O MIJERRE 2 R 4 4REEITHkGE L TR RERZ E L 0T b o

111



mFs. LUT OMFFEREIT, S 6 FEICHERE L THEME L T\ D72, 50 5 FEIE
BT ETH D,

ERAEE

1.

7.

8.

AEHEEY T4 —

+ OD A58 S e E AT 205 L 72 W REBLI oD D A

(BF0 4 FELYITHR, 7272 LAIAF 4 FEHETH)

B9~ 5 hiF5E

« BfTp = — X a R ORI TR LT BT 22 ORI B3 2 Beat

= EEER
- —RIEHIC

ZERER

BURT L (ITS)
B2 AEEE A EHT 5 720 OFHENIE
- B RGEEEIC X 2 B 1TS (2
- ITS Hfi OIE I X 2 E A

B DA 5E

FOENEDEMNCL D, BERER - EEERORER

* BRI TR X D BERAEAL OHEE I3 5 A

E R
CJEEIZ

BIDT

B 2 AERET R L% —

V—2 A 7T O EE
EIR O

ERRE (BRMEBITAR F)

2
+ JEEAEK DB

B

£ 0D 3 A

S HEEHINT —2 GE

,—'——Jab

EXEY

2B % T
F—4 LR LTE

AR H) DS

« [XROAD) DF%EF « R

BEBREEY (TSI - FoRIL - KBIAILN— ME) O - #5518 - dKEHRD

cMEEEE T 7 e —FEEO £ TERERGEEEH 50O

- BB R IR OMEM RO A -
« KA R — M EOERIERE

DX D+EJE(£0)

& LOREHFE OB

B9 — & A DAL AT Tt

(AT TR

I T2 Bl FE O UUEIC B3 2 704

EISEH R L AT DO EELIZ\IT 725

WA

WA
TG L I R TI L OT

I AT X )

BRITHEY (BL-91). SE0ORE - HEFEE - JKEROTEL

- EEOME

RERLE M R EHC BT 2 A

v

R R A R R 1

E B #F %5 =)
E B #F %5 =)

a2

WoW oW

LI
#H H #
H oS &

(E
(A AR 7 %)
(2 EARNG R ITIER)
(2 EARNG R ITIER)

GE B #F % =)

B

-
[ay

(i & -
(i & -
(f & -

- %
5

=
BB

B
#o

&S &

(E ¥ & #& #F

)

&



fm
S
%_UEH



1. A@REE )T —



EEMRERICEITOEBIABT —2INED

=EAE

RIEICEHT HHRE

A study on advancement and optimization of road traffic data collection on arterial roads

PR ASIBAF TR B AFITE
Road Traffic Department Road Division
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Head MATSUMOTO Kaoji
FAEAFFEE Ir 3k
Senior Researcher YAMASHITA Hideo
LT = e F5KER

Guest Research Engineer NAMBA Shutaro

(WFFESIE] SRR~ 0 3 4R )

FAEAEE FlR &K
Senior Researcher OZAKI Yuta
I WES A HH
Researcher TAKIMOTO Masamichi
T = (A )

Guest Research Engineer SUGIYAMA Shigeki

The National Institute for Land and Infrastructure Management has been conducting a study to improve the
efficiency of traffic data collection through the entire road space. In this paper, the authors describe the results of
verifying the accuracy of Al image recognition technology for observing traffic volume.
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A study on advancement and optimization of road traffic data collection using ICT and Al

PR ASIBAF SRR B AR
Road Traffic Department Road Division
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Head MATSUMOTO Kaoji
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Senior Researcher YAMASHITA Hideo
LT = e F5KER

Guest Research Engineer NAMBA Shutaro
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FAEAEE FlR &K
Senior Researcher OZAKI Yuta
I WES A HH
Researcher TAKIMOTO Masamichi

AT IE R (AT i)
Guest Research Engineer SUGIYAMA Shigeki

The purpose of this study is to improve the efficiency of traffic volume observation by using new technologies. The
authors analyzed images taken by the cameras installed at the various environments and investigated the
relationships between the camera installation conditions and the accuracy of traffic volume acquisition by using Al.
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A study on traffic congestion analysis of national arterial roads using big data
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The purpose of this research is to develop a model to accurately predict the occurrence of traffic congestion on
arterial roads. The authors produced three empirical models to predict congestion and evaluated them by using the

actual traffic speed data.
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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 as the first step
and at signalized intersections as the second step. Finally, the case study samples of access control were collected.
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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 method for efficient extracting of hazardous events is grasped through trial analyses of the

drive-recorder data.
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Research on analysis of traffic accident factors on arterial roads
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This study investigates methods to identify accident hazardous spots, especially potential hazard spots that cannot

be identified by traffic accident data, to reduce traffic accidents on arterial roads.

This paper reports on research for collecting road user opinions and other information necessary for identifying

potential accident hazard spots.
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Study on building a system utilizes ETC2.0 probe data for traffic safety countermeasures
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Traffic big data such as ETC2.0 probe information is known to be useful for effective traffic safety
countermeasures especially on residential roads in spite of its inconvenience on applying to residential (often
narrow and low-traffic) roads. In the purpose of supporting road administrator to make their decisions on traffic
safety countermeasure effectively, the System utilizes ETC2.0 probe information for residential road has been
built and started to be in service for national highway offices. The System is also being partially improved about its

usability and efficiency.
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Research on methods to promote traffic safety countermeasures on residential roads
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In this study, effects and effect factors of hump with pedestrian crossing were grasped by analyzing effects of 40
ones that were established last year. Also, effect factors of deterioration of hump were grasped by using the result
of investigating 8 humps of different materials and construction ways.
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Study on method of maintenance management of traffic safety facilities based on visibility

performance
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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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Traffic Accidents Data Analysis
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Senior Researcher IKEHARA Keiichi
LI V=1 YNt VINE Ry
Researcher KUBOTA Sayuri
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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.

(MR B MR UERE]

B4 FEORMFEHICEE S (=FE S+ EEHK
HIEATHD 15359, 211 N (Rl 5, 556 AJ8D) . 9
BB FHIEE T 2,610 A GFR4EEL 26 AJ8) TH
0. EER ATV D (B-1), . BIERIE
0.7%, FElE (= GEEH+HEEEH) SEEK
X100) % 8.0%TH YV, MBI HEITVIRFBIZH
0 (K-2). EHEEDOW A Ix LT, HE S EEE
BOWAD NS WVEBENCDH D,

AHFFEIL, A% OB RSB /R O LR TR
ETDH LD, IFEOIEFEIE AR DOMN - RIS
BT 2500175 bDTH D,

KA

(AR) ZEmFEER G T v & — N E BT 5 AR
FHUCEHT 2T —FR—R R % LI, RimEHSE
AR DAL CTE BRI SRR, Y
R e & OITF DO ZSEF B AR DU DV TR -
B EIT> 7,

AEE T, FICHEmE LT ELICEAT A ER. Hin
BB B HM OIS &2 £ L TR Y . AfRCiEm
i &7 EBICET 2 FERIC O W TR T 5,

[FFZEAR]
() BEHEOERELKTR

B3 EOZBEKIC L DIEHEE 2,636 AD DB,
65 kLA EOFEEE L 1,520 ATH Y, KD 57. %%
H D%, BIEEIL 2. 5% & | fOFAL 0. 5%, T TH D
Tl LT B LRI EVEINCH D (B-3),

BN 3 EDOIMEF OEBIEN 2RI D & 65 R
LS WEA R B2 < IR CH B2 %2 U,
—J7, M ILEE RS RH 2 < RO THS
WEHEBNZVMER & 72> TW5, 2T, (&g o
B EM S 1CHFE L CTOMT L, OB m % %k

900,000 854,613 60,000
#
800,000 <
[ 43593 EHES, 50000 X
700,000 27,204 Eol
g 600,000 alEEy, 40,000%1|
% 500,000 362,131 N,
E\E 400,000 BEES ' %
@ . 2
300,000 EHEN 20,000 E
SR i
200,000 R
/4591 SE&E#L, 2,636 10,000
100,000
0 * 0
% & & & & & & % & &
el Vo o) o A el > N} X \ O
&éﬁ ,&é& &éﬁ ,&é& &éﬁ ,&é& ,&é{’b &é& %5& ¥ %6& 1?("6&
H-1 RBEBIEEEHEDOHD
S 0.9% 92.0%
g 6 82% g o% 68
o 0.8% 7.2% 8.0% <
f&% 0.7% oo 6.4% 6.6% 8% 070 0% o
ik 0.6% - 7% : 6.0% &
R 0.6% 0.6% &
£ 05% 0.5% 6% 5.0% ;M
8 04% 4.0%
B 03w 3.0% i
o 02% —e— HSLH (%) BEEM®) 20% i
AT )
Lfi 0.1% 1.0% g
= 0.0% 0.0% &
O o T
< wn (o} ~ 0 (o)} o (o] [22] <
X-2 EE, EELEOHYE
DLEBFER LT,

19

TE PR TR B D FHFE AN DOEIS TIX, HEE 84. 0%,
AR 16.0%TH Y, HETEZIHELTND HDOD,
BEHD 5 BT FEAFEOFIEITHEL 9. 7%, R
11.0% & RERET -T2,

e R B O SO A {5 D EIA Tk, DID Hi
[X 25. 9%, DID H1X LS o> itk 22. 1%, FE it i 52. 0%
TH Y., P ENIETETRA L Tz, KFHik
D 9 BT FHA L OEIS L. DID HX 5. 5%, DID i
XSO TIE L 8. 0%, FETTifhi 12. 9% Tod v | FErfith
WETFZMEMIZSH > T2,



T ]
— ! I
5 25% i |
Ho ! i
s 5 20% i |
L’é\g R ! 1
2N 1.5% ! !
K ﬁ 1 |
H 1.0% i i
8 0.4% 9 ‘ |
0.5% 0.3% 4% 04% !
0.1% . H H
0.0% [ | -_— - . !
e I e 1
6RTLLT 7~15% 16~19%  20~64% 1 65HLLE
FnfE [ '
17 N 0.6%
82 A 3.1% 2IEH2,636 A
e ! I
992 A ! !
37.6% : :
Sos Ao 0 TTTTTTTTTTTTTTmTTmmmmoomes
0% 20% 40% 60% -80% 100%

W6 T m7~155 m16~197% !

®-3 FnER QKR (J:EQ t
FHMEANOEEROBREIE (TR RI)

B FELUAH Sl 0D B 2 SR B D SR A AR D
Ak, B, R & O TEM~OTEZE (66.5%) 23
b %< TR OFHRAERICED DT
BB OEIE 1T, TEY 10. 2%, BERLH 3. 4%, B4k
M 19. 9%, BRfE 7. 7% &, BAMEN R B L <. RN
TLIEM~DOEED L VMHMIZ > T,

e BRI FE R D Fil AR D EIE TiE, 30km/h
LI (45.1%) 2 bE0vo 7o, SELEHESIL, LB
WENEL 2 DIE L, HEFRMEEOBEIG L LD
fHIEIZ - 7=,

TH AR B O SRR AE AR OEIA TIE, B -
MR bE <. BIED 63. 1% TH 72, FETHEHMIK
DFEIEIX10~20%TH D | REREFTRPSTZHDOD,
TEv ), PEE) L0 b TR ) 0P ERAE
DEIENE > T,

PboZ Enn, @l ol E i, T
HIED B « P70 AR © | fERRFRENEE 30km/h LLF T
TAEMICHEZET 5 ) FFEER LN ERRES T,
ik, #HOFE O EEE O B # OBEN T B O MR R
BHE D 2 L AR EEDBIEND bRET DR T
bolEZOND, o, HEFRORHE LT
FERRFRINEE Om S LSMT, TEESNEML . [T A
THETFWRICAR DTN LR ENZ, ZbikE
W E DN WU TR AT O BROEIRAD—2>Th S
H OO, KR D VEPESLC NIRRT D MBS
borLtEBEZOND,

(2) FELDERFEERKR

AEHTIE, TELRALLIERE LT, F—-YF
FENHBEET, £ UFENBTED LAIAIEIZ
FHLEZFED 0~I8EEXRE Liz,) THAHEH
ExgL LT,

T EH MDD FEHIT T 24 FF~5F0 3 FD 10 4R
f7C 246,441 HEHV . TN HIZHOWVWT, +EHDIES
N O A M A RS L 7o R 72 LI 100, 816 14 (40. 9%)
Thv., EXHYIL 145,625 (59.1%) Th o7,

A4 GRIE JE R AR

180,000
150,000
120,000

90,000

e -
30,000 48.5%
40,788 1+
0

37.0%
60,028 15

F1E HEE

mERALL WmERHY

X-4 %a%w;z&wé;ﬁimuw
ETERDEE (H24~R3

A EMZ O BT 20.1%
B LESiE I 4.5%

HEETH I 12.1%
HNEBETE P 11.8%
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000
BETEN mEHEER s BEER
R-5 FEL (BTE) ODEFTERGLOERTO
EWBEMAOBHFEENKR (H24~R3)

Fo, B4 1780, FEHLOFEEDIKERIZ
ERXOFEOE G ZMRT DL, BITHITER 2L
48.5%, HEMH Y 51.5%TH o7, HERBILERZ L
37. 0%, iﬁ&@63%f@oto$ TH LY b AR
DIFNEHUTE - - BRICETER EZ L WD EE1N %
w*&@ﬂ#oto_@og EREEEICE L TR

BEEMNRET O GEICHENRIRDE N EE XD
na&ﬂ@ﬁﬁtw$& CEBLT, MTHE L HIRE
W23 T CULF R 21T o7,

TERTEIRB O FERE A OEIS TiX, SHMTE O
AU HEE 38, 0%, 237 61. 6%, HEREOLA 1T HE
28. 4%, REMTL.2%TH Y, SHI78. HERE L HICR
ZERTELBEL TV,

EEEIEIRBN FHEM 2 gl LTz, BTHIZONT
I, REETIE, BERS 91, 1%L 1Z AL EED T
Wo, HEETTIE, B-5 1R &R0 Rl AY 51, 4% T
BV | REEITE & BT 10%REE Th o1,
HERHIZOW T, RAMRTIE, HEWER R H %<
51.8%Td v, IWWTAEPTIF 25. 2%, FHTHF 19. 4% TH
ofz, HETHHASWENRHEL 43.1%THH, K
VNTEHTE 15. 5% Tdh o 77,

U bEDZ Edn, BT K OE S5 HNE B 2 186 7
AN TS DEIZE B L TR E MG & Z &0
IR X T,

[REDFEA]

AR, 41 DAL AR 2 B 9 2 B oo LAk
EhE LTEAR I SN D, A% bARRZHE 2
TEIRRAGHTITIN AT, 51 & ft & Al FHIE ARILOiE
FEZALCULAE O F L O - RIS B D 3B 21T 5

20



FEERAS @Y AT A (ITS)

=

3.



BRI DB EH AT LDIEE

System construction for updating road information database
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Road Traffic Department
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In order to maintain roads in good condition, it is important that routes of oversize or overweight vehicles was
permitted properly. This permission can be granted automatically if road information of the route is stored in a
database. In this study, a system through which road operators can easily update the road information online was

constructed.
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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

Weight monitoring is particularly important because weight has a large impact on infrastructure condition. In order
to monitor the oversize or overweight vehicles efficiency, it is important to use the ICT technology.

In this study, a method for collecting weight data by connecting On-Board-Weighing (OBW) and ETC2.0 on-board
unit was drafted. In addition, a survey of measurement technology for running vehicle weight that are not commonly

used in Japan was conducted.
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Development of a map-matching function for ETC2.0 probe data including community road
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In this paper, the authors report the results of applying a map-matching method for probe information collected
from ordinary roads that uses positioning information when the direction of travel changes, which is a feature of

ETC2.0 probe information.
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Research on advanced processing ETC2.0 probe data
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In this paper, the authors report the results of studying the functions required for managing ETC 2.0 probe data.
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Verification of effectiveness of merging support information provision system
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Merging into main lanes is a major issue in realizing automated driving on expressways. Therefore, it is essential
to support the merging of automated driving vehicles from a road side. In this study, we conducted the field
operational test for verifying the effectiveness of merging support information provision system (DAY2 system) at a
test track by the National Institute for Land and Infrastructure Management of Japan.
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Research on next-generation ETC in public-private partnership
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In this research, the authors introduce the results of developments of the experimental environment for ETC2.0
data when increasing the amount of data stored in the ETC2.0 on-board units.
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Survey of overseas trends in ITS R&D and international standardization
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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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Survey on evaluation of bicycle traffic space for promotion of bicycle utilization
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In this study, the author focused on traffic safety and verified the method of grasping the effect through comparative

analysis of actual bicycle traffic space.
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Survey on evaluation of bicycle traffic space for promotion of bicycle utilization
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In this study, the author grasped swinging width and traffic safety of the electric kick scooter by comparing bicycle

ones on running test course.
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Research on utilizing road spaces considering diverse needs and new lifestyles
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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 FY2022, “Research of the utilization of Road shoulders, parking spaces, etc.” and
“Research of Pedestrian Priority road” were conducted.
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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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Study on the slope revegetation method for the conservation of regional ecosystems

HEBERRX DAY Mg v & —
Research Center for Infrastructure Management
Landscape and Ecology Division
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Head MATSUMOTO Hiroshi
AR E R Rk

Senior Researcher  IIZUKA 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.
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Research on introducing renewable energy to road management equipment
(WFZEHIM A Fn 3 AR~ F 5 4R )

EPKAZIWAT TR R SR £ R Ky iR
Road Traffic Department Head OSHIRO Nodoka
Road Environment Division TR HH  RE
Senior Researcher SAWADA Yasuyuki
FAEAEE BRIV
Senior Researcher YOSHINAGA Hiroshi

National Institute for Land and Infrastructure Management has been conducting surveys on power consumption and
the amount of power generated from renewable sources at National Highway Offices with the aim of promoting
measures to reduce power consumption and to quantify the efficacy. In addition, it has been surveying to create
explanatory materials for road administrators on various power-saving technologies to be applied to road
management facilities and on the introduction of photovoltaic power generation systems. In fiscal 2022, the
specifications and power consumption of road management equipment (lighting equipment, snow melting equipment,
etc.) at 10 National Highway Offices were surveyed and the power consumption by equipment category was
aggregated on a trial basis. Based on the results of the trial survey, draft guidelines were laid out for the survey on
power consumption at all National Highway Offices. In addition, a study was conducted to investigate practical cases
of planning, designing and operating photovoltaic power generation systems, and to check related laws, regulations
and guidelines that are in place. Matters to be noted at the planning stage regarding the planning, designing,
constructing, and maintaining the systems were summarized as well.
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Study on improvement of productivity on the bidding and contracting system
(WFFEHIR A Fn 4 4B~ 6 4R L)

HEERT RV AL MIEE S Z— HRERTR U A M=
Research Center for Infrastructure Management
Construction and Maintenance Management Division

ER B R FEMEE LSO

Head NAKASU Keita Senior Researcher HOSHINO Makoto
FEMEE KIk  F5s FENEE e K
Senior Researcher OHSHIRO Hideaki Senior Researcher MITSUTANI Yuki
e AR F& WHEE A EE
Researcher KIMURA Yasushi Researcher MORIMOTO Emi
QTS = ARHL T = o PR

Guest Research Engineer KlJI Minoru Guest Research Engineer KUSUNOKI Takashi
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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Study on detection of traffic disruption in winter using data from ICT
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Road Traffic Department Head IKEDA Takeshi

Road Safety Division FAEAIEE MR E—
Senior Researcher IKEHARA Keiichi
e IRE NES
Researcher KUBOTA Sayuri
A= g R
Guest Research Engineer KAGAMI Sara

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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Survey on advancement of using ICT on construction and maintenance that contributes to
productivity improvement such as road construction
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Guest Research Engineer IKEDA Makoto

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.

[B3E B R U2 ]

E AW Tk, ERBGOAEEE L ESE, &
116 DB O FE A HIET i-Construction Z i
#HEL Wb, Z® i-Construction ® ~ v 7F o F—Jii
RO—>ThH D N1CT OREMZRIEM ] IZOW TR, F
B 28 FFEED T ~DOIEM Z LYV I, FET ok -
HEFFIERE) | T TJROREEY TIZ-DW T, 10T EEatisk
Z RO A IE T2 720 R A A & fig L C X
7o TATHDHN, Hig bR EISGOEEM, N E 23
R/ 57-0121F, ChboTHIZEIT S ICT iHH THE
OETHEEBEZFTE L, EEMNN L0 OREELL
ML, ZORRICESE, EEFOWELED DY
ERH D, AW T, ICT i LHEO LML TTh
FHEELT., S TEE2RRIC, EEHOWELIT-
7o

Fio, BLIZHW 3 WotT — & 5 & R BRELRS
NEVRENTTERT 2 Z EEIC X, BRI O
FFEBLZ 3R T 20 ERH 5, AW T, fE LTI
Rz 3 WotT — 2 416 UiE I BRI O MEFRFE
HENETDHRELIE LT,

51

[(AEAND - FEAR]
1. ICT;EAIE (I, SEITSH) OEEHERE
(F=2ILART—2 3> (LT ITS1) EXRAXR
UBBREHE T XLEZAV-HXBEERE) OO
DIREE
(1) BEVARSHA 7Y X L O BERE LI BT 7o
B AFBIED 13 WoraHlEA 2 A7z Hk I
HIZERE (R) | 2BV TIE TS e Kz v T HEsk
Rt 24T D BICRIAT 5 70 X (Mo Z ahll L7z
WIGHTIZERE L. TS S o n 6 b
DR EN Y v T T L=y b)) 1F, MEERZ20
FOWRELLEBTHI L LmdEn TR, FH&E
T LY RAOBEERMIE T2 FHALS N 2 5
EEFEERE R O TREZE LTV D, 2ok 5 2[E
ERRYET A HEAT & LT TS ek HEE V7= %5
S E LT D E e LT, 7 X A& BB EA
WHES L, FHAIEICI > T Y X A2 BE S w208
5. HENBRMRESEE S TS Sk =Rz kv
HEEHIEE T 2 BN ASBR S Sz,
ZoEERWD Z Elck Y, R T O S A EH
WARE L 72D & & BICHIEMERICEET 2 IR & T
DR/, FHNE H ORI A B TE 5,



ARFECB O T, BEIAHSEA 7Y X 50H 8
PHER L. HUESEWEICH>RT A - LA HIE LT,

FEAH (T)XLEE0mMDEE)

: Oz A0}
QEBEMBOTYXLFE Y R LB E-10mn

=50mm-=-cos (6. 84° )

=50. 36mm

PR D15 B D ER=12%=6. 84°

| OBMBHEEDNT) XLBE : 50mm
QEREED 71 XLE S :50. 36mm
BEHAEOERBE - @—D=0.36m
| CERBEZEBRET 5.

H-1 EBBEAREHE T AR VERREDEH

D) FAENEE SN DR L BREESRM: - ik

i FEREENAFEIAL Y X A& RN, R
REGLH OMEWT AR OB A Z T TT Y XLBMERT D
LR AEEEANEL TV, ZoEER, K-

WORT X DICT Y R A K OFHAE DR & %t
BIZE->TRODZEMTED, SREIOKRGEARBRICHE
A L7z EBE RO HElRI X/ &<, T U X AE
EMENZ L HIREN NS W5 T, FHIE O &4
RBITIRE DB 2 Z T HEREN BT 5 BEN H
L2, TS EBE LS CHREERBR A 1T O BHE
Nd D, FHMEHOSM (LT - fkm) & OvER

CEH - 388 . STHE (RE - /NED) OFMT
WEEaBR & F20E L 7=, B-2 ([CHEE BRIk —i %
T, PEROBEERT Y XA EFRGCE L 75l 5
L e L, 5HAME & D& 17 72,

®- 2 BRERBROKE

x- 1 HERILRR

EtiBIm tI@E mm @ mm
SETERE HE MEY H& EY
&R Fi8 Y TY Fi8 Fi8 Y TY FiE
FiiEe 2.8 5.7 7.7 10.1 3.3 5.3 6.4 1.8
EEREs | 1.1 2.5 4.2 5.7 0.8 0.9 1.5 1.3

e+20 6.1 10.6 16. 1 21.5 4.9 7.1 9.5 4.5
BRFEE e+20550 2£TO (G&R) e+20 =20 (BK) £TO
& EFHiE e+20 =10 (B#) £TO

e+20 S 4(HB - PRE - KB 2T« iEB

2) FRAERE T e OV 42
AR R ARV IORT, FERND, LLFTOLH 72
SRR THERSE OFEALDR 2 B AT,
« Y XL EBET ABEOBEAR (ABOKE
S, B HFMNT D AEH)
- BEIOEE (BRE2VNED D)

AN AR BRI R AR RS

IO, HEREEBEFE I, FHT 285108
N T IR RABURMO A T3 C O S Rihs FE fe sl akiR & B E
THULERHDZENHALNE -T2, IO EME
Z. o T, BRI TR EMRRBR A BUET L
WX, ERBEVARSIRAL U R A& T SRR -
HRBEH A2+ T - i T ~EAETHD & 2k
BT,

2. ICTOFEAICK 2 ERERERFEOHBEROME
LICET B85
(1) BEAFIE B BAR R D 3 T T — & DO BUSFik

BB OMEFFE BEA 26T 5 729 BIM/CIM D&
ANEEDTWDHN, BEFOEKERZRMD 3 Rt T —
ZOTEASEDEE LV, EREE IS S HiE K Bk
B ORBEMMNENTH D120, BELZFEHICHE
TELHER L —F 2%y (LT ITLS)) I8k 57—
ZWENANTH DA, BB EELZB~OFE L HH)
HEIZE D 3WRET— A OMERTNERESND, &
Z T, GEKBREMED O BT v — 2Pk B x g b
LCTILSIZ kD 3T — X BGOREZ A LTz,

TLS & LCL—V oMK PO (LI
MR ERE TLS)) & REEEEORS (LT TR IHEEE TLS))
N LR 21T > 72, T HRRE TLS 1. 1 Bl Rk
M2 LNTHR X 7208, RIEBETLS (X 1 B8 /pa 2L
7o —J7. UG L7z 3 RonT — X LR EERE TLS 23
Tz, o T, TLS ORBEIZHFINENHLG THIIT
HEERE TLS 2308 L CWA A, 7T v — S 2 TldsEss
WHRD S D=0, 7 o — 2D b iRE T
& D RMERE TLS O A & HIr L 7=,

7272 L, EHEEE TLS 1% 1 BOIRERF N E W29,
WITTHHBFEICLD 3 RILT — X DME~DE
BREWEEDND, LoT, BBESDO [/ 4 X %
brE Lo, WEMORZHYNICR R TE S 3 KT
TR ETHID, RERBREOERIZLD 3 KT
— A DENERETLOILERD D,

[(REDER]

e BRI ARSI, T3 IROTEFHELA 2 FH v
TR E R () ~Kksi, 543 A
WCSIEEEN AR SN, 4% & B TRV TR
AEA ks, EEHOUE LT 2 TETH D,

Fo. MERFEHEERICRIT D 3 RoeT — ¥ RIS TIE
ORFE, TBIMCIMIER A A K742 (%)) OFF
SAEERLEICK T HMEHIEL, 5l&kx TLS ©
R B L B U K D EE R OBML L O
T4 —Lb—FRAX v T OPFHR L, FIEOMEEIZEY
ML TETH D,



EEREFERDSHRINRDIELHE -

A4 GRIE JE R AR

EL i R e 3 e X )

A study on grasping and evaluating various effects of road projects
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In order to accumulate knowledge that will contribute to the enhancement of effectiveness measurements of road
projects, the authors compiled basic data related to the evaluation of the appropriateness of road network use, and
tried calculations of the evaluation indices. The authors also collected information on methods of measuring the
effectiveness of road projects in response to new administrative issues.
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Study on sophistication of road management support system linked with road management data

HEERT R A MFgEE 2 —

B ARG R TE =

Research Center for Infrastructure Management
Information Platform Division

(WFZE3AR A Fn 3 4EFE~4Fn 5 4E )
E= B (i
Head NISHIMURA Toru
FAEWIEE KF Jin
Senior Researcher OOTE Masayuki
L V= Ha i
Researcher NIIKURA Katsuya

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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The Ministry of Land, Infrastructure, Transport and Tourism collects the point cloud data on national highways for
maintenance and management. NILIM constructed a system to store and share the point cloud data to consult road
administrators’ utilization. The system was constructed on Digital Transformation Data Center, which was built in

MLIT.
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The Ministry of Land, Infrastructure, Transport and Tourism has aimed to improve the contents of the road signs.
So NILIM developed the “Road Signs Database” and a system to support data creation for “Road Signs Database”
from MMS data (which include point cloud data and image data) efficiently. This system uses multiple Als for finding

road signs and OCR.

“Road Signs Database” was developed on Digital Transformation Data Center, which was built in MLIT.
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A Study on economic analysis methods to grasp stock effects by road construction
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The purpose of this study is to identify the characteristics and issues of various economic analyses methods for
understanding the economic effects of road investment by economic analysis of stock effects, examining measures
to improve macro-econometric models, and identifying trends in overseas guidelines on transport analysis.
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The Ministry of Land, Infrastructure, Transport and Tourism is aiming for measures to avoid large-scale stagnation
of vehicles on highways in the event of short-term concentrated heavy snowfall.In March 2021, the winter road traffic
securing measures review committee proposed a change in policy regarding winter road securing measures. In
response to this, we investigated how the response of road administrators in various places changed in the winter

of 2021.
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Study on the sophistication of performance evaluation method for bridges

IE S NTTEES  ERTIEE
Road Structures Department
Bridges and Structure Division

(WFZEHART AFn 2 4P~ Fn 6 4E )
£ R EVEE-V/N
Head SHIRATO Masahiro
AR EH ER
Senior Researcher UEDA Haruki
LS =] bk B
Guest Research Engineer GOMI Takashi

The reliability of bridges is usually evaluated for individual parts based on nominal stress levels while assuming
each part behaves within the beam theory. However, recent bridge design and construction pursues to reduce the
number of structural members and concrete-steel composite structure to reduce weights and such bridges are likely
to behave in a complexed way. Accordingly, this study has sought a further measure to ascertain the structural
reliability for such new structural types. The numerical simulation for a concrete-steel composite superstructure has
shown that secondary stresses can develop noticeably due to not live loads but thermal effects and the need for
additional rules to incorporate such secondary effects into the structural reliability evaluation for new types of bridges.
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Research and study on rationalization of bridge structure by utilizing high strength materials

(WFIEHI SRR~ Fn 4 )
E R IE AT TEES R ZEEE ER EVSEE VN
Road Structures Department Head SHIRATO Masahiro
Bridge and Structures Division FIENIEE Pee BN
Senior Researcher SASADA Yukihisa
R R Ve fshst
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 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 strategic management for existing bridges

IE S NTTEES ST IEE
Road Structures Department
Bridges and Structure Division
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£ R EVEE-V/N

Head SHIRATO Masahiro
ESERYIE = M KB
Senior Researcher OKADA Takao
W% B AR =R
Researcher ISHIO Mari

Fatigue is one of the major factors to cause damage to bridges. It should be effective to keep an eye on truck
traffic characteristics on the highway network such that bridge management plan can involve possible future truck
traffic trends with the change of deterioration rate. Accordingly, the present study has conducted to measure the
vehicle weight and axle load distribution for passing vehicles on different road bridges. The result has indicated an
increasing tendency of truck traffic with a weight range of approximately 40 tons and around. It has also shown the
importance of further observations on the truck traffic trends.
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Study on the continuous improvement methodology for road bridge management plans
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Truck traffic is one of the major factors to affect bridge durability. However, few studies have conducted to estimate
the influence of the difference and future change in track traffic characteristics on the long-term maintenance cost
for existing bridges. Accordingly, the present study has tackled to characterize the relationship between track traffic
and bridge maintenance costs. The estimation results have indicated that track traffic characteristics should play a
major parameter in the estimation of the future maintenance cost and it is important to keep tracking the track traffic

characteristics in different points of road networks.
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Development of bridge evaluation protocols to increase reliability and decrease labor intensity in inspection
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Itis of importance for bridge inspection to improve the reliability of diagnosis and to reduce work burden and traffic
restrictions on site. Thus, this study has been developing a methodology and criteria to evaluate the reliability and
relevancy of applying different bridge inspection methods depending on the structural and site characteristics of
each bridge. This year, the proposed risk-based methodology has been tested in the inspection of a cable-stayed
bridge. The result has shown that the proposed risk-based methodology has a good potential to account for the

relevancy level of choosing bridge inspection methods.
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Study on the application of partial factor format to evaluating
the load bearing performance of damaged members
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The aim of this study is to advance and rationalize the bridge performance evaluation methods for the repair and
retrofit design of existing road bridges. Especially, the present performance evaluation process in design codes
should be adjusted in consideration of unique features of individual existing structures, such as damage to structural
elements, ductility and post-buckling behavior, load-path redundancies, etc. The retrofit of pile foundations is usually
conducted by adding new piles that have different structural details or are driven by a different piling method.
Accordingly, a new method has been proposed to evaluate the load bearing performance of a grouped pile
comprising of an existing pile group and newly added piles of different type.

(MR EMRUERE]

ARFFEIL, BESAR OMEREREMN L & & AL - S8k
LDDOMEERDZEEHE LTS, BERGD
Bt BEOFBESBE & 1T R D MBS E 23
BHSN 3275 CBERER A ORERH Y . T
L b BUE O H A FE 2 TR & T B i far 71 e il FRAE
NEOFEFFHHATED LIRS, & 21E, B
FEMEIZ OV T b HENE O G CM A iR AN L B e 5
b DN, HATIRYEICE D O B 2 I IR I BAE O G
MEZMRET D ERAHESRMTHD Z LTk LT,
I BRAE L BERR A8 D R & RO 9~ 5 71k & U TR HERY
REZFIIMESLEN TR, T 2 TAMZE T, BE
A% OO R O T R M D BFAM RO i R A R AR 7 A& A AL
LI OFREA R L (LD ATREME A E LT,
REARESY

1. HEBORERZZERT HICH->TORE
BUIE O REHER) 72 U SL B O TR EME O AR 15 & BERRALIC
BRI hiz> TOREOH 2R,

(DTS (FAW) kT D RO S O R4
FUEOE ABIRE L, HURIZAE T TWHEIIIZIE T
TEL, SHREROMTITEAWRE T/ S, #
IABMOTIIREL 25, FHE B, sl obn
L CWARRNB L ONDL T, ZhE Thik
D3R AR U7 S < 2oy, 22T, 5k
X OHA T 28 AW x5t L TBIEDH AKrss
ERTH LN DT AMRE & g+ 5 & EREICE

77

BROBERERENMEONDL DD, T, BIfE
DORFFHEBE T, W UM - 5ot X vk sh
TWDZ L ARHRIC, WIBERT I S 3 5 48
KA ZE L THIABORANBELFE L, 20k
MzaREhte LCommpE L U, HUELEECER T 2 KT
ZERIAZZEEZBAEL TS, L, BERVIEMO
TR CIX, BRDHH - BILOMEIRESEDLZ LI
72D T2 AUED KT O Sy HREIE 0 AW 23 B
b, TIZT, B DMBHEAEDENT L& DK
NZHT2HREEEZHODICL TR LERD D,
Q)BT — A v MIXT DO ETERED A
PO ZETREIIR E L CORRIR S 2 AL LT
PR TERT D 2 ENBIEOEEN 2 EX T TH D,
%Ik T2 X O 2l EERS R0 b AL ORERFE & B
Fr& U COMEEN R Z B DT I RIS\ T,
BT OMEEME 202 Uiz, R CHURE - #mobind
72 DRUHRE T or U CRRAIRAE & k17 2 MR oo il IR
EARED SN TN D, Lo L., BERGUELRE O AR T,
BRI D - SECOMEIRESE D Z LT DT20,
ZOXORBEARICLHEATELIREEEZHONICT D
VENRH D,

2 RETEHE

Bras i O RA T IEORIL D —> & S i- i FZHRIZ
DWW, BERRAE DM EA IR G OBLA TYD TRE T
T LT, Rk EIT R DU O IR FCIRBE O SN
HEERD AND Z Ea2B 2T, B, HUIEHEN KD



AT — A MR D EXITIE, Bl E oML
T—F U O TIE. ETOMESRmREIEEZS
F. BRSO L2 S Lkt 5, B AMS
WZxt L CH I AT & 280 TIRLT 5, — 7.
FRAZBORTIX, W AW XATERE S & i £ — 2
¥ R OMABEDEITK L THEBEI T 5 2 Hid%
TE LT ZE 2R T8, BLICE A Wil i o Ak i
WAET D EMBERSERRRRZEICR D EREES L
%o £ T T, BHUOME I 2 WU SOk U 72 )5 2 i
Wradt o729 2T, FABMORLANFE AL Wi 7112 BRBT
TEALNENERET S Z LT, MEROREMZ T
it &R,
=112, BERRPUEERICATT D B oRALEE L
T, AEHERT 2 BAE REEL WD), [BERIE KRG
FEEORIRICET 25 &R (AAERHS. FRk 12
H) IR EIN TV DR (ERiEE WS ), KON 8
HERTHOREN TV OHRERORELE (k&
VWD) DR A RT, GERIE T, BERAL, LT
DOFD I H 1A (1) LLERER LW & &2 RE
LTWDH, AP ERONN R Z L n0HE
ZNEEEMOFTME 2D EEZLND, —FH., E
BT, BERRAL, B E bIChUAR OB L (2YH) %
BRETEXDZE00, ABESCEROAMEIHEZ THIE
O L VI B THYRRENEE 5 25 8Tk, M
SREZI L HND ATREMER S B,
-1 EEMOMEETMAEDLE
BER [

. W [ e | e

HABHEHLO | - SR HARHEHT = BSE SR GERUR)

ETME | - AKCEHEISH = ik GERVE)

HEDET (NM-¢ T L M- BTV

Ak (E I OEFIIE CT | (DB Uz M- ¢ BIROZE(LIZE
2T % M- o BIER) L7z

BUIERE DK | FiEmE R OM RN RO Z S0 — oL LTER S5 MR A

[N

BT — 2 (AU OBIMEOR | AT E—A 2 N | WU O RR S % SL1E

O MTHT | OIRBETHUISEOREE | <FRREHFE— A R [& LT

HHURIRE |ZRE ST, A | 2R DR AR
JITFT, B, WO S 5 1A | <WPER ORI
RAEMTE—A R 1) Pkdbnrzl |ZiiEsEs,
<HERHITFE—A Vb | Z2HRT 5. (LR L2 Z 18
ZiliE S ¥ 5, T554)

IS BERAL, Wbtz eh [BERRbL. iz neh | oK)

(EAWT | OFAR DA MED | T, < WO A O

J3) xS (MLodREETHUERE O (AT AW OAEEE [

HRUAIRA [HE2 AR ST, B4 | <EAWIMHOEGEH  |Z2eSE5,
#WHrT, Zili EE 5 GBERTER S i3
AR M GERFER NG | D8l & Z L TR
<A AW Sl EBE LR |35)
e S5, T%)

3. HAMIEER D BIEREMTIC & DHREE

F-1 IR LIIREIE T, B-1 IR T PHC ML B2 5
2X 3 FN DIPTSR ER OFEF & ik U7z, BERRPUAERE
(ZHERL 2 AL B B TR 2 B L 72 BRI
ML RBIEICBWT, BRI & o 22 oA
FUDFAFEOIUCFE H T 5 2 & OZEMEORGEL,
— RO D72 DR AL L2 D b AlHET
bDLEXT, ERREREREBIEIC L DITRER (R-
2) Ok ER-2 (R T, 2T, YIIBURERR (BT
ESOHM OFAR) . UiEns a7 ) — hOJEEL R

78

A4 GRIE JE R AR

o FHE EOKFEINTEBREI AT/ Z D OFH &
2o TV, SEESIROMEENBIRIZEH T 5 2HH
FEAR T 5 F TOEBLRERT D MONESTF, FALE D
o= 7 ) — NOEEICESD E TOREGEOERIL,
FBR &M TIRIE T D, FEBRTIL, HABHD =
YU — FNEET S L THERMEOK TN EE
Y. FOEEOEMIT 24m THDH, £, BT TIZ, M
ABKTaAL 7 Y — FOFEENELDOIE 14m TH
0. FHE B ACEIERKRE D, Fi2, ERTIE, &
RN AL OB ABIEEE L7=23, R T,
BROFAT WS Edi & VT GRETAWTT) /
(F AW 7)) Z B H U725 FA I OATAS 1.0 12
KRBT (FELWY) FERE > T, BLED D A
AP D FIF O THIEME ORI R e A TR ST D &
WORBRIEIC L > TH | FUEMAERIITE 2R DK
W RN e AN TG C = 5 AlREMENR & 5,

N dearee o 9
relie [ ;;:‘_ g 53, 1035 1055 39 o
4 2l
g oT T
Vo) D) & k]
I P i
| ) é’[ T \ ‘{& N %7
! ! y of
[ : i i :E El — I’:::u 7sa_|_7so sg:dl e :"
[+ o i REPE oo C
2‘;3.{}. .?. .ﬂ,%;gs =+ 8 2900
T g __c—cmm
200 |sool 7so ! 750 Sun! |z00
2800
-1 EmEs
x-2 RITHR
N - ARUROK)
2gy7 |ATEE ) AR SRE] wx | Fam
#3 2 1 %
15 0.0042 3307 | YT#B
27 0.0084 444.0 YFE
32 0.0102 479.3 N EIES
38 0.0125 5056 | UT#
42 0.0140 515.3 UT#
56 0.0195 529.8 UT#
XY AR, U ERE
800
g
8 4 |
¥ y 2N
=200 -----r----1--- 4 i’””’i’ ”’1:'””*
ol | ilews)
| O KRR |
—600f-----F---- =LA - Femmee O Mlk#ER -
-800 H H H H H H H
-80 -60 -40 -20 0 20 40 60 80
TKIEZE A (o)
-2 RERFER LRFTEDLE (FrEZEMER)
R EATET
PSR DR GEE 2 TR L, BERATSx L
T, RARDHM - ETOBEMET O HELEETED

PEMEDOME ST EZRE L, BRELT., 4%, Sb74d
BEREZAT 9 2 & TR 21T O Hh O
H72 ATEDRBITHS Z LD HIFFTE 5,
[REDFEA]

AWFIE T O NI R ITIE AR R T E ., B L
WEDT=DDIEHEEEE L THEHT 5 TETH D,



N4 RIE JEREIRA R AR

EREEYDHIE - RIS I SEARTIEDFEICM I =HERHE

Development of the guidance on techniques of repair and reinforcement for road structures
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Road Structures Department Head SHIRATO Masahiro
Bridge and Structures Division FIENIEE Pee BN
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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 rational method for inspection, design and construction of road tunnels
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The purpose of this study is to improve the efficiency of tunnel maintenance and rationalize the design of tunnels.
In FY 2021, the results of tunnel inspections were analyzed, the capacity of the lining was studied using analytical
methods. In addition, considerations for geological and geotechnical uncertainties at the tunnel investigation and

planning stages are summarized.
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Study on rational method for inspection, design and construction of road tunnels
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The purpose of this study is to improve the efficiency of tunnel maintenance and rationalize tunnel design. In FY
2022, we analyzed the periodic inspections results of road tunnel, studied the capabilities of tunnel lining through
experiments, and collected case studies on the design of tunnels under special conditions.
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Research on investigation and design methodology for repair and reinforcement of existing bridge
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The National Institute for Land and Infrastructure Management is conducting a study to establish an evaluation
method to determine the necessity of repair and reinforcement of existing bridge foundations and a design method

to enable rational repair and reinforcement.

In FY2021, the variation of response values and resistance values were evaluated by Monte Carlo Simulation,
and partial coefficients were estimated, considering combinations of pile types and pile construction methods, for
foundations reinforced with additional piles to the existing pier pile foundations.
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Investigation of maintenance management methods and reliability design for required performance
of large culverts
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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 2021, 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 basic data necessary for examining methods for improving
the reliability and rationalization of periodic inspections of sheds, shelters, and large culverts.
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Study on maintenance management method and reliability design for required performance of
embankment and cut
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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 required performance of pavement as a part of road structure

(BRI oo E ~afn 3 )

E R IE TR AR e E R R —ol

Road Structures Department Head WATANABE Kazuhiro

Pavement and Earthworks Division FHEMEE i |
Senior Researcher HORIUCHI Satoshi
LI V= FAK R
Researcher WAKABAYASHI Yuya

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.

In this study, the author surveyed the current state of design and construction of pavement in special areas and
created an investigation manual for fixed-point investigations to collect basic data.

(MR EMRUERE]

BUTOBEREEOBNERETH 5 T OB
T OHMEAE) (LUF. THAFEHE)) TR 13 125
HEi, SiElcERINDMERERET 52 & THE
ROFREE - i TS A PRE LW IERERE(L N e S
Too LML, BFEMEIC W TIE, Wi LERZ ICHRR SR
LR EN R E AR T 5 E &N TR,
A EMEREFRIEME A KIS LR T HEREC, 722 0k
HEDMERF S LD HART (TAME) & OBIRA LT L H A
IZIR>TBOLT, F4 7V A7 rax b (LCC) OB
BN BN OMES BN STV RN END
FREND D,

AT AR TR T A E Tlid e <. E TR
& 72 DARIEY) (FBRIRMOE) 1 - & 1) SRz o Bl
RSN DHEDTHDZ LD, kD b5 M
BRIZDOWT, I b5 L ORI OV T HEEH NN
HEChD, —H., BREOHES N RLNE VST
FEERIR OEIEEIZ DWW TR, (KRIZRFRE RN e S
THELT, A SNELREELRFTT D7D OHEHET
—ENAELTWAIRBIZH 5,

ARFFETIL, k& IR EPT ORI RO S 5 MERE
AR SN IRBE G D720, BITERERI O&fi%E
W2k LT T TV Dk EHIE Lo FEREIZ DWW CIA T
LElEbic, AT ERT — 2 2 NET 57
DOESFHAED~ =2 T AEER LT,

[(AERNE]

XU OIZ, B EOHES b R VNOFEDORKE
DFEZ IR0 BE BRI TR E IOV T,
FHEBEHE N AR — L= VETAR L TV DR E
TR G ILE R R - WEEELET

OFLHIE A FA L, BUR A8 L7z, JAA R SIL, 47
BRI, 6 BeatEEET (AT, HrET., ARk,
JIWEE T, SRR, AR ) . 10 #58E m 5%, 3 &
4 (A AR sl Ak Ut B m il Bk
FE, PR EEGE SRS & U, IUERS R 2 R-1 12
N

VT, AN 5 AR LIRRICAE O LRAMET — 2 2
BT 2D OESRELFTHICHD, HF—L
TAETFERL LD £ L ORER., TOMBEFHEZEEHL
FESRHSE =2 T VEERR LT,

[(MAZERR]

(1) $S5KEREHEEICRIT A ERETIE T DO EREIEE

XU DIC, FEBREHENAEZ L TV DG EHE
R LT, R EOSEIC ST, £< OEKRE
FHENRREMECHEEM R, KOKEORE S % BK1
WHRELTEBY  MHHEE 2> T, LvL, —
S OTE R PR T, A SO T A AL O AR SR A
B TTITHM B2 W T T2 B HERS S v Tz, BERS
BoOREFER-2 27T, —JF., bR EMOELE
WZDWTIE, 1FE A EOBEREHEE ORFEHEICTE
Wi, ML ERBEDOE X H TR I THD
HEEZONDN, BIZIE N RARNITKRER H D
BADOHBEORIOEZ F R LI >0 TIE, 4%KR
MEEDAIVERNHD EEZ LIS,

x-1 BHOIRERE

wig | g | PO | R | RO
at| MR 23/47 6/6 10/10 3/3
| Lok | 13/47 2/6 7/10 3/3
HISRIEEEILHE | 46/47 5/6 10/10 3/3
G AL 45/47 5/6 10/10 3/3

AR LA 3 LS ) PR OO FEHRE 2 0 4 BRIk L TR ZE LD LD TH S,




A GRIE BRI A R AR

®-2 BRLOHEMHOERES (FHER)

FoH (WHE 8omm 2 JEE EiF) Bl (MPEE 30mm 1B R
Saiiily #JE (40mm) )
HE (40mm) - Sl itEsln
Fithing i thutnf AL 6% |
HREEE 197
NN | gprierasy (20) | BfiETaay (18) | ERIETAY (13) = i ;(1 5
TAZ, B
[T 1) (247 1 5] (37T 1) o
Ni (%L 1 %]
BRI TRy (13) ke A3 (13)
Ns HRIET A2 (20) | FERIETA3Y (20) HRIET A2 (20) R 22 (20) (R4 ) (B )
o (84T %) (BT I 2] (el BT 1) [ 7L 1 %]
. FRIETAT (20) | BRIETAZY (20) | BRIETAIY (20) R A2V (20)
’ (SR ms-w] | [ W) (BT M- [ BT -]
-3 ERAENER u ERIE R
As : 7ZXI7ILk Co : 22—k -AESTESER. S EREEEE ERLOmE
. TTE B2E R~ RIVA -
HENS — — —= — u T
Astizz | Coffiz | Ashlix | Cofix SBREAR. SRERR . FEME. BDISORMAR. BRR. SR
N FRIEF R
VUEIN R O O O 0 -
MG m RIS
oI o - O - EEEIRE
T BRI — ST
75774)11 O % O O —
n HEIEDES B
ERZ) ) o ) o -BSE AN VEHROIER:
SALIRREAE - EBRE L — YA SR O
. -
sEAS -
FWDiAE O O @) RS
‘ FRERDEHEDET
EREEL—4 O - O - A EIRCRI T AR
-
IARDIRHUE O O O @) nFREBENHEE
'UU%}EEﬁWm
o -1&H 0771k
SRS O O O O S TOTPA
FWDHBE (+T FOHEH)
J7HEER A A A A “FROIEHAUE
AR
O ABEMR - AFEHFRIN A BRISEUTERE -
u il LRE

BN T, FHEBEHENABEL TV D mE AL
e K A BV IZ DWW CRERR L 7=, F ODOFS 5. ]
FAES TR EHIE TEEO P Tl B O BREHEL T
TWER, ZN U O TOERKREHEE T, B -2
BNARLTWDEHILUAE L [F UREAEL H TV,
h U RVHIZDWTIE, BREFEERRICIZE A ED
HEEBH ORFEEICFEE A 2 < B0 &
BOZZFTHLEATWE EEBEZLND, 5%, &
HORMEZME T2 72D 0l T84 Kic>n T,
BIEFHERFT LTV LERLD EEZLND,

(2) HEDERABEI =2 TILDERK

TTEOTRAT7 70 Rk, 227U — NS 5
BT A7 7L M, NN Oa s ) —
NHtED 4 FEEOMMEICHOWT, AT —2 L L
THRATREFAEARESLZ OERIC O W TEREL7-,
RICENENOEHFTOFTEHE 27,

Bz 0%, £ T EosiE ok, BEICR L TR M E

BT HIERE R RS 57010, i b A E
B (FWD) (X B AL ET 5. —H, BRLED

FAETIX, RAR2S R E 2 XA D RFHT MR- T
LI, HEICWEEL BT 2MEEIIRO 6N TE

92

S&RT—HORUS
-1 ERBFENTIA—

59, FWD A3 L7232V, — 5 T, S0 OOvE|
N7 %@ U TRRICKDREAT D & LML a5 &
2 LRI O SEMIABIC SN B 720, KOBAE
R T 2 7= DERE L — X —WEE FET 5.

ZOIE, HEOLITHEEY 5 2 DRER M
EONEREOTFELLEVE LD, v==2 T VEAE
L7, B-1IciHtEo7e—%m77d, ~v==T /LN
T, BICKHERED HTEEZ L ORI TR H
CHEifT 2 EMIcE L, kT 27200 ERIC
DNTHt#E L7z,

[REDER]

A B SN U 7= Rrak it a2 2 35 1T D RRFHiE T oo SEHERR
BOFRERL, VER LT BN~ =2 7 /WD XL
Utk fEpTOMEOMANT — 2 28E 2. &
0 AR RS 21T O 2 N TE D K ) AegkEHA
REREL, DM AE 11 A OESEAREHEBSER
SREEREM/NEERIC T v 7 47 Li- i iEue
D ES BT L HATKE~O KA HET,



A GRIE BRI A R AR

WEORFWMILICH T -HIFEERFRICET SAERE

Research on the maintenance method for extending the life of pavement

(BP0 S Fn 2 AR~ Fn 4 A )
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Road Structures Department Head WATANABE Kazuhiro

Pavement and Earthworks Division FHEMEE i |
Senior Researcher HORIUCHI Satoshi
LI V= FAK R
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 five years and overseas cases of
calculation methods for the life cycle cost of pavement at the design stage.
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Study on snowfall forecast information applicable to winter road management

E R IEAT TR HER B P ZE SR
Road Structures Department
Earthquake Disaster Management Division

(FFFEHIR B T ~5fn 4 )

£ R hE HZE
Head NAKAOQO Yoshihiro
FAEAIEE kB MZ
Senior Researcher NAGAYA Kazuhiro

In order to set a timeline for proper snow removal, it is necessary to know the snow depth on the road. This study
aims to develop the method of estimating the snow depth on the road using the weather forecast by the Japan
Meteorological Agency (JMA). The method for estimating the snow depth on the road was developed and verified

by field observation data.
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Study on road risk management against natural disasters
(WFZE3ART AFn 2 4EFE ~1Fn 4 4E %)
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Road Structures Department Head NAKAO Yoshihiro

Earthquake Disaster Management Division e E Il HE
Researcher NAKAGAWA Takuma

Guidelines for Road Risk Assessment against Natural Disasters were tentatively compiled. In this research, we
verified the validity of the guidelines by applying the evaluation method to real road structures and road networks
which have suffered from past disasters.
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Study on reliability improvement of dynamic seismic verification method

IE S NTTEER B RS R ST TE
Road Structures Department
Earthquake Disaster Management Division
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Head NAKAO Yoshihiro
7 V= A R
Researcher ISHII Yosuke

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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Study on technology for immediate detection of road facility damage by earthquakes

E R IEAT TR HER B P ZE SR
Road Structures Department
Earthquake Disaster Management Division
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Head NAKAO Yoshihiro
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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 by utilizing remote sensing technologies
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Road Structures Department
Earthquake Disaster Management Division
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Researcher UMEBARA Takeshi

When a large-scale disaster occurs, it may take a lot of time to grasp the damage situation since serious damage
could distribute widely. Therefore, for the purpose of quickly grasping the damage situation of road facilities due to
earthquakes, heavy rain disasters, etc., efficient methods to grasp the damage situation by using remote sensing

technologies are studied.
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Research on investigation of new technology certification methods for efficiency improvement of
civil engineering construction, supervision, inspection, etc.
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The National Institute for Land and Infrastructure Management is conducting a study with the aim of creating
guidelines that stipulate the implementation method so that this technology can be used as an alternative to
conventional methods in construction work under the direct control of the Ministry of Land, Infrastructure, Transport

and Tourism.
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Research on estimation system that contributes to promotion of quality assurance of road

construction
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Statistical analysis of the use of the cost estimation standards was carried out to use the database of estimation
results for construction works of MLIT. And the function of the cost estimation system for construction work was
studied. Based on the results of the study, a renewal plan for the cost estimation system was formulated.
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Useful data analysis method that can obtain useful information for revising the estimation standards for design
quantity data for the type of work ordered for construction, and to calculate the effects of introducing technologies
that contribute to productivity improvement and CO2 emission reduction from the quantity of machines input.
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