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Study on the enhancement of partial factor design for road bridges
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The performance of a whole bridge system is usually evaluated as individual parts, because there are no

standards to evaluate the system reliability considering the evolution of plasticity at parts. This study seeks a

standard design method to evaluate the bridge performance as a system including loads and load combinations

as well as the limit states of structural members.
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Study on the damage control reliability of bridge joints and members
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NILIM studies the use of high strength materials in bridge design with high strength joints. In 2017,
elasto-plastic finite element analyses have been conducted to estimate the ultimate behavior of
composite girder using high strength steel. The result shows that the ultimate behavior should differ

with difference in YT ratio of steel.
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Study on deformed state evaluation according to required performance and performance
improvement of substructures
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With regard to road substructure, technical standards were established in 2014 and the required performance was
shown, but concrete checking methods corresponding to required performance are not sufficient. In this study, we
investigate and investigate the purpose of preparing the basic data necessary for considering the method of
evaluating the function as roads of the section where the road earthwork structure exists.
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Study on pavement serviceability requirement based on road characteristics
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This study aims to promote performance specification and advanced techniques of pavement
construction. This fiscal year, repair cycle on the actual road was investigated to verify the performance
of each repair method, and overseas literature survey was conducted to grasp overseas situation of
required pavement performance and so on. As these results, no deference was found depending on
the repair cycle and breakage level. Besides, this study confirmed that cracking, rutting and IRl were

general indicators even internationally.
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Study on design bedrock earthquake motion and evaluation of ground shaking characteristics

(AREAME TR 27~29 )

E A IE AT TR B R D S ZE SR EHR A IEVRAR

Road Structures Department Head Shojiro KATAOKA

Earthquake Disaster Management Division — #ff7EE I LA
Researcher Motoki SARUWATARI
e R FH TR
Research Engineer Yosuke ISHII

Design bedrock earthquake motion is required for seismic design based on ground-structure
earthquake response analysis. This study aims to evaluate ground shaking characteristics during
major earthquakes and propose design bedrock earthquake motions taking account of the

characteristics.
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Study on the evaluation of improvement effect on the bidding and contracting system

HEgAR~ 2 A L MR Z—

(AREAME R 28~30 )

FEREAR~ XD A MFFEE

Research Center for Infrastructure Management Construction and Maintenance Management Division

ERE TR EHZ&

Head, Yoshihiro NAKAO

AT HH A

Senior Researcher, Tomoya KIKUTA

WIEE AR &K

Researcher, Takahiro SUZUKI

RIATFEER KIE

Guest Research Engineer, Takayuki ONUMA

FEMEE B OE

Senior Researcher, Narumi TOMISAWA
WHSEE  EHE TS

Researcher, Hiroki SHIMADA
RURHFEE R R

Guest Research Engineer, Taketo OURA

The Quality and Cost Based Selection (QCBS) has merits such as improvement of quality of infrastructures
through the competition not only by price bidding but also by advantage of technical proposal. The objective of this
study is to develop evaluation methods for improvement effects of the QCBS.

(AR E R UEE]

[ASE T O MEMAEOIEEICBET 2 1EHE] DOROL
ZERIC, H L AEERIEO THETIE, WK 17T EE X
0 RERHmEAL S R E LR L, BIETIX, 1RE2To
THETRAFRZHEHL TS, F7-. F0E - #E5%
BIZBWTH PR 20 FFEE X v B HFAp 128 LT
FARAEAREEAL TND,

[ EHAT BRI AT ik, THEOHRA - %5t
LHEBONIL - BRI E AL TR, BHEREE
O Hi TR ey 5 0> D TR L 72 AKL - 2K D it
Kz =H DV I7THLICLY, ZhRETokE
RONREHRL, Fric 2O E 21T > T\ D,
AfETlE, LHEOAL - ZRICBET 28m, HlEdeE
AT 2 BURO 4G R 2 s 35,

7T o2 S
IR ﬁ;& v ﬁz,_.:% ] TR REE .
- 5 B(AR) 5%
" A *L xﬁlj ® §ﬁﬁ s ut = 144 124
LV fii e (SE) (0.0%) (0.1%)
wRix s |
EmE e TE

B W T, Rk 19
HEELBIFIEFETOE
B T O A R 7 AL
FRPBBEHINLTEY,
SRR 25 AREED D IEHR
K2 A Tk Bl iR 2R

HETRENET
fliE (I &)
6,041
(72.2%)

LT\ %, SRR 28 4R TR A -1 12RT, 2
K12 A FRITHR S %\ O3 T HE I FEM R (T AY) o
6,041 £, fe\Chli TRE/TRFARSL (1 2) o 1, 791 44T
& V) it TRE )AL A3 A B AL O 2 LAk
W EDDEEITIEAEB LTS,

2. FHMEIEE (BT B0

AR TlE, £ THEEMHEFITE > T-H@U RO
FHGTE H S 2 R 5720, BEERO KRS E S

2 fits TREFHIALC A B L, HIlEE (R3EDRE A,
Bt ORI E) € DOBLR (FIE) ARG R (2B

DI ZAT - Tt R 2k 29 FEEHERO—fFl L LT
WwET D,
2.1 PRET—4

X7 — S 03, HUT A R ()7 B R AbimE
PRZEJR . PIRITIHIERE & B JR) D TR 26 4RFE~ Rk

H28 & E DXk iR

(s AR LT B
B PR (10, TR |2 e < 64y L3 % Bl

¢ = o B S | 3
28T THEO o b TREFHER > 122 4 T 478
— 100% 99%
ﬁ 100% 94% % 95% 95%
Wﬂ[ 80% 60%
& 60% 52% o7 e
i Ao% 274 29%
9%
ﬁ 20% 8% o 2% il 4% 3% I %1%10%14% 2% 3%13% I
e o n 0% - 0% 1% @1 ] I % I 1% 1%
= L R R DR R M 4 R e
ES e R R 2 T I R gy H O KR B K K K 48 0 2 I 1R R R
HEmc® ~coRSrcmu@EHEHHK WS B i B
BEHRE NBKEFE e R CR NG R e U ERE R R a
ScdE REwgE cEkdckEuum RIEK S S E# G ji
#e B FHaEl FegekbmaagdRBess pEx o4
de g omTmEE ST dme mesh R & g
E oemgm 5 sxw axed 87 wg  OH
£ & e B mss maep 1 it
W # HRE K& W =
= 4 ux = i
® e [T #
#l 5
w8
= ®
13610 | SROENT | SoUMER R mﬁmsm%n§
X-2 FHBEEROHRAR

43



B (e AR, TA77VMEREE . BAE LES. 77 VANAL-av))
=) 13,610 O H 2B B GOEFE/ T4
0 90%Lh EOFEAMGIE B ( [43 - Hifivs o320 [ -
HHEORRE) (¥ - HirEoERE) [CPD OB
Bl TREWES ) ) NETRESN TN D TE(11, 692
) &Lz, (-2 )

2.2 FHfIE B O sUKIR

it THED R (1)) Tl FHEMAHEEO -
5 7ehE Tatm &2 [ Xk [PRAf] CREMEL TW5
N, —EHCHIEFMEI T CWATELHDZ & D
NG O A 8 C X 4y LRI B Ofid A (B16) Nk &
e U7 (K-3) o Of 5 2 0 AGEHE L7z TF o
By = 7%, [E3EORE %+ Mg m e - =k )
& TN E ORRIE] BRI THY . O LiHEZm
REHIT 5 THF Tk, (Mo %) & THIiE ORE
15 MEFICHRE S ILTN D,

Ot T3 2 MG L 72\ T8 Ot a8 2 A9~ 2 T8

iR
HEIEE
LEORENE 106 &
142 R (24.5%)
(36.3%)
. TED
R LEAE (32.9%
57 M 45 = :
i o

-3 ETfizE B 0= (BlE) AR

2.3 ZBILEDOAEERE L THEDH HEHEIER
-3 OF — 2132 WOIZAE B L, BEHSINE o
FEAMTE B B O a8 (38) OARPL % 3 HT LIz ff R 2 X4
WRT, AEMGTE B BN AFLEE O R @ W B SN
FIZERT D &, HlR@IE - JEiE ClL, mf5As
DEIGNRE L BHLE LIEEIE OB/ REOZEIIfF X
W2, F, BEORENS, HifiE ORESE T,
WFLE & IERALE DR ROENMTE 5 <, BRI
FIE D@ WEANE OREEN, BALEORTEER E L

10.3% # (=65.7%-55.4%)

EDENE
Hhish ¥ E - B AKEE 7.3%% (=78.0%-70.7%)

BifiEDRENE 14.4% #& (=66.4%-52.1%)

0% 20% 40% 60% 80% 100%
BRE : PRORNFLEOFMRE O/RERM TR LR
\ 0% ©O%EB25%KE © 25%LL L50%KE - 50%LL L 75%KiE = 75%LL L 100%sKE = 100%

RREGESME)ORNR

EOBENE
HhIg AR E - BN

BifiEDEENE

0 05 1 1.5 2
BRECEHLE T —ELETFY)

MR B DR R () DR

25 3

-4

44

THEANRKREWTIEA & B2 65,

2.4 FHEIEED/RELERFOIE/REDORHRZR
AL D NFLRE O FTAN & SERLRF D T O Bk %
-5 (2”7, REDRENE, HiHEORERNEOWTN
E AALIFREAG OFF 22 AN U ME & SERREF O L H g A
BEAEMNBRAOND Z 0D, LHEBAWMO L
PRICTFGT25HMIRE B2 bhd, —F, Hiulgigm
JE - HEREIC DWW TR, AFLIRFRTA O 15 RS @ I
ETERRF O TSN @ F 2 B 2 1T R S e
HLOD, WikDA T T E L2 DEFEOFK « RO
BRI D HEERFHMEEBE B2 515,

100%

g3
% 7
g 80% o
& oo S
ﬁ 40% g
a3
H 20% H
0%
0% 0%i3 5% E  50%ELE  75RBLE 100%
[258#F]  25%Ril  50%KiE  75%KiE  100%KiE  [6344]
[1964] [1107#4] [423244] [293444]
BREONR
Bl OHRE %

100% e
B oo g
S 60% S
% 40% :%:
o20% H

0%

0% 0% 25%E  50%LAE  75%EAE 100%
[26#)  25%skili  50%sKiE  75%K  100%KiE  [3044F]
[374#] [133644] [3487#4]1 [3030f4]
BREONR
o MU 1 - R
o
E oo &
S 60% A
- S
R/ 40% g
ﬂ” 20% 3
0% H
0% 0% 5%k 50%LAE 75%EAE 100%
[104#)  25%sKil  50%sKi  75%KM  100%KiE [32464F]
(77441  [508#] [20004] [26221%]
BREONR
— G5 £ 5K 65m L ET0 R K T0R LTS5 mKHE

75 Ll L8O AR w80 L b —o—TE/MHEDTY

K-5 F&4LEDAFEFEEM & SEREFD TEREDRER
SCER R 90% LA EOTHH &2 2 TERE LT\ 25 LH (11, 692 {4) D
95, LHEMENFEEFRHD 8, 557 {0 LH 4 k4 H

(KRR DFERA]

E LAZ@E T D THEOAFL « B O FERERPLIZ >
W, RIS L LTED L) TREFM o
6 SGEHIZ LD BRI 2385k 1 IclE T
HEEBIT, v=T YA b E (http://www. nilim. go.
jp/lab/peg/sougou_hinkakukon. html) TAFE L7z,

Fo. AEIOGHIL, WEZHR LD SHEWFiHE
PR & 7 SO O BURHEGE (T B L 72 FHmE H 24
BDICED AN TOL D2 ORFEIZIEH LTV,



CIMBRADEHD 3RTT—2FFAOEELICEAT HHE

Research on highly utilizes 3D data for spread CIM

(FAREARE AL 29~31 FE)

R ER~ XA Mt ¥ — ER BAr EF

B AR I TR Head Hirotaka SEKIYA

Research Center AR Hil EH

for Infrastructure Management Senior Researcher Noriaki AOYAMA

Information Platform Division MRE JIEF 35
Researcher Kohei KAWANO
A IE R I K=

Guest Research Engineer

Daiki KITAGAWA

The Ministry of Land, Infrastructure, Transport and Tourism is working on the introduction and diffusion of CIM
(Construction Information Modeling / Management). In this research, the authors study the inspection simulation
of bridges, the management method of inspection results, and the information sharing of the entire construction

production process.

[#F %8 B 89 % O #E#&]

ETAGWBA TlX, A v 7 T ORI L AN
DO E#K 257D 3 IRICET IV EIEM U@t A e
VAT KEARGE L AIFEO SE R b 3 2 N R
MEFFEB O R E LA ER T 52 L2 HIEE LT, CIM
(Construction Information Modeling / Management) D35
AERAZH D A TS, BARAGIZIE, CIM B AHEE
ZEXEREL.CIM OEMICET 554 L L TICIM
MAHTA RTA 2] 2 [CIM FEITBIT DR ERL
DFHIE ] FERELTET,

LWL, 3 WotET VOFIERIZ W T,
XAl - i LB CORMIER NS, & DOF MG
SNOOH LD, HEFFE B COFRNE M L O A E
7r AR T 3 WILET VA MIEICRNE T 5 5k
REDHYMECHOWTIE, RIEFDRBEEP T T
VN2 Y

22T, AFETIE, 3 WOCET L OMRFERIZE
JOFTEM S E LT, MRARMPHERICERTE D
WIEM ORGSR T 2 F 2 HIVE LI2BR 3 RocE
TNDRREY I 2 L=, BREEOMREZRH
BINCE BT 5 v AT L OREEM I L ONEH R4 et
+5, £l-, BRAETO Y ALK TIRLET LV E
BRI T D HERIA VAT L OBEEEMB L OuEA
RIZOWTHRHAEERT HHDTH D,

RZEAZESY
I RBRFVI 2L OHEEN - ERAEDRE
ABES T, A% Y I 2 L— ¥ TUE LR D6

45

R LNCT D7D, SEY I 2 L—F ORI A S5HE
&L FRASEIOS UM EMEREAE L, $72, i
K DORERH SR BN RO HER CE A L R HIHEA
EEAL, AREVI 2 - PR TAHREIHA &
ZIUTKIS U T M RB L 2 PR L 72,
2. ARHERE CIM ETIL L THEYIZEET SR
T LDWEEEY - ERAEO®RE

AIEET I R AR OFE R 2 CIM £ 7 /L LT
BINCE BT 5 HIEA BT 5720, RRGLESRE T
FART—HELIETXANT =X ITHFEL, BT 4
L ORERLE KON CIM & T L ~DFET T 7 1 D Hhig
REAFR LT,

3. BERAE O RLARTORBRHEFE R TLOK
BEEH - ERAZEO®E

AFEETTCIER, ERNAO 3 RTET A 2T CE HEE
TFOFRIE AT LW E LD, T, BERAEEY
bt AR TOFEHRLE 27 2AORAEE & Znic
)i U7-BRE R 2 8 L 72,

REEAEY
FE R TR O E % LL ISR,
() RBRECIAL—20OFASERUTEEEEN
FRREY I 2 L—2OFAGH A R-1IRT, £z,
RRREY I 2 =2 DR T A X EH A OBHFE RO
Pobe 262, UK LI BRE B O Pk 2 [X-1 12
Y,



x-1 RRE I L—20OFASE

T | A RO R CRI OB E A T 5
BE | GRS, AR, RBRIEE Y0 kR
D | BT AR OEIA AR e 2).
T EEERER. S r— L B
S | AT & B KA I T B IS (DL
® | BABARECERIRS - & A HRT 5.
=
W | SRS, ARIEEE O RICRIT S,
®
%2 BRER (—HE)

FETON .
i | T

TEE OV BRI, GG =)
R | - B RO E
B | OB R R )
Wi - LB TR O£ T,

Kb ORI

- BBUR ORI EEZET MELL, CIMET L ET
TERERT — LOBEF L HBLT 5 2 LB TE D,
- BERIEY) & R AR O T — DB T LT D0
Ty I THILENTED,

- MRS K 282 H ATRE R &2 R 975 2 &
WTE D,

H-1 RBREY I 2 L— 2 OBREEHR (—8RM)

Q) ABERZ CIM ETILLTEETZAEDLRE
ARF T, -3 1RT 2 DO R EER LT,
HERE TIE, SRR OMAT T HiEz MR ) v 2
& TET AL AT 2 AL 2 K2 12T Tk
), TRERAEAL) B X TEMEAL) @ 3 DI
SHL, BRCKT B TS Fik) & st 5o Tt
fHFELT) 12k - TRAIL T,

i

RORABRBERZCINETILETERS HHEE

297 2: LA, 28R O# | 73R3:maow e o6 |

H-2 BROBMITEL (V5 XEE) DF

Q) BREETOERERTORBREEVATLOFA
HERUREEE G
THWILH AT L EFIHT 250 OB R 4 -3,
Yot & &\ B RE B O PR B -4 (1R T,

Favzo hmmE 7aZztRa

e sane

DO
é%guﬁ\igli% %ﬁﬁs

Cor
4% d)‘l o

B mizEAO

1. 7OERANTOIERER

2. TOEREBENEERES

3. 7O I NEREESHI-IEREE
K-3 FHREFIRATLENAT 2 5EOEEZER

F-4 BECEITRELCHEREN (—HR%)

ECEET AN 1

an :ETEE

F: mEENO
EESE (TR

SIRIX Sy r—21 r—22
- FEATH T 55 Ny Ny
= — —
Jot %ﬂ'ﬁ'ﬂfﬁ'fﬁ 7 7R 2 77 A1
(& (R AT (FEE2R)
Eae | REUHE | xFars | Yo
SRR = =
b | At | 7770 77z
" (o BF BT (ISR HAT)

46

FI A e RE T

rrYx | - ZEEEHOERMES - BT EELT

7 MR | 22k, Bl I T o VAT D IEHE)

FHraEH cBFBEMOa S 2= —va M

TAEwmIE | T AL, (B BaRBICIET AR
H CREEE DD O RFIE, ZEE D O

fEHEEEET L RICERE - EFETEH L
[RREDER]

TR AEPET 1 AR TORFHRILA > 27 A OFH
il K OMBERE A | (3, PRk 30 48 3 HICAB L7z T35
JBATIZE T 2B EH M OIF WA v X T L OHEE
] ITHREIRR D — A R LTz, E72, TRRFHY I 2
L — 2 ORI e OB REZAT |, [ R &2 CIM £ 7
N ETEBT D HEOKE 13, ARIBEGRITEE T
THRDBREZ I L, EHBE~ORBRZX S,



BEREFEFOLEEMRLIZET S0/KRy PRV ICT HifTOFFERIZET 5

18

Survey on utilization of robot and ICT technology that contributes to productivity improvement such as
road construction

(FFRHEAR TRk 28~31 F &)

HRERY XA Mg 2 — ER I
(RS- N RN e Head Hirokuni MORIKAWA
Research Center FEMEE A REIL

for Infrastructure Management Senior Researcher Yasuhiro SUGITANI
Advanced Construction = JIE hfi
Technology Division Researcher Yoshitugu KAWABE

In this research, on high-density measurement point cloud data acquired in three-dimensional ground-breaking
survey and three-dimensional work progress management, the specification of the software which processes data

and the method to make effective use in supervision and inspection was considered.
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