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Study on reliability of road structures
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NILIM studies reliability of road structures including non-structural members for the purpose of
developing policies to prevent damage to third party. This paper specifies non-structural members
attached to road structures, and divides them into some groups in terms of its risk of damaging to third
party. Furthermore, this paper runs some numerical simulation to evaluate reliability of non-structural
members and effect of the policies to improve reliability.

(A28 B R U #E#&]

ARFTEIL, EEEED ISR — 2R EEMEOMERK O
MESLO—ERE LT, TN FE CREHEMEEICBWTEE
MHOBRD BFE—R R R 5 HERHSL ST
W TEE =P ERS Ik 12 H LTS EH B
FHMEZ R T 26D TH D,

SRR 27 FEEEIT, PRk 26 AREEICUNEE LT HEm DT
T, EBEIEICERT S ESE 2 o L, B EF s
BHIEIZE H LT iEsR G E DB A LT, F 72,
Tk - BIIHICE B LT, BEFHEY 27 OFE &R
PRI B R AT LTz,

RS EASEY AN E Y
1. EBEMDET. GRZFICERT 5EFHEHOLH

B AWENIRICE B LG TIES AT~
XA T 572 01iE, D EbiREITHEEL
T AEEH OB T, BEIEICERNT 2 HFEFGNL, F
WA BT ABLE CRENCB W TEET N X HIHE A4
HT20ENH D, £ 2T, Fak 26 FLEICINE LT72FF
2t DFERFEF OJRRE & 55 fr LTofE R, D & B2
TEBETRE &EOBBEST,

- B ZATXTRE AR & FaE S 7oA - BR8]

LDOEGNEEH D LG, BMER Y, [MED

o 2X2BETILNENS D
B ZAE R RV RHERNTE T LI FEE TR

IR SN BB R B MISERFEEN GIRENZ Y

ol Z ENFEENZZ G, BEDIEL

XEBETLILNENDD

_50_

- B ZAXIEER OIS R RIA & FE S AR - FRIAE
DOEIBELSEDEFN LS DD Z b, BESILES
BT H0LERHD
o Bl Z X BEREER L O RFTRO 2R IS R SRR & FRfE S v
RIAEOBIESOEF NS 5 Z b, BRELILD
XGOS EBETOILERDD
cBIZIE N RNV EBNERDE T LI ESTIE—H o
AR D v DG B HEHAIC F I E - 7= AT HE
HEHEETE RN LD, —EOEM 0BG
EREROEMERIRIEBIZE D IS WIEE (LT,
VHH v —LIESR) BETHNENDHD
B, FHEFIOIRIA L 7o o B ER A AT I
& FTEERARAECTHZEIbH Y, D
FoEWEY AT ICHEST L LI LNTHDL L
MO EREHEHE) L CHERFE R OB ET 2L ER D D,
2,125 - BIARZEZNRE L-EETOHE
FPILEBRAG 72 EARRAEEY) & Pl U O A B
TR - IR A )R EEEORE 21T - T, B
PED R TGRS T e iat 21T ) 2 L L Lz, L.
X0 FOFIR & 2p o - BIER AT AR ER T
EHLTNWDZ &b, il - BIAROFE =F#kEY
A7 TS AREEEL 1D 1 DOMEMESE, ¥, E
WEOWRESND EEZOND, &I T, EEEIE
U745 - AR ORESSI 2, Ao Tnr8E
HOFHE S EEEXOBAN LA L 10 FEER
Bl Lz, 7 /MBI, FR 26 FE LR UL 7
=/ kYU — (LIF, FT &MES) WD Z L L



L7,

I I T, k- MR EAHOMAE TRET D &
TAUX, BAEE Z L ICET LD ik E LT L,
PO 2 AT DS O E DTN R o7 L L
ThH, BT MbENc#EEMRLAMeEE52 LT
Bl 7R - MR Z RS ICET METH 2 LN TE
b, 2T, REEITHITIEST - T, 10 FEEHORE
Gk, KM, ROEEM O (=Y a—),
BEOM AT 2N (= T2V 2—) IIHfRL
Tro ZOFER, 10 FEHORESRIL, 02 ED
FEHIN R o7 LTH THEDOE Y 2 — /LN T T
BOYTEY 22— LVOMEETET /METEDLZ L%
w~LE (B-1),

L]

s patn v
| Glclnlla
¥ wh =it k1K Bowr—t .
R e ABCMLM2[EEY21—IL
“ XEHTED21—IL
-1 ET)LEOF (¥ L 2FHE))

YL ETET AL U2 - BB DWW T, FT T8
FEEORARER L OEEERE 3 OB OE =
FWEV R ERETH L LT, 1 OFRILEE
END YV AR HEEAT > T2 5A ZRE L2 T O
r—ADORE T o7, B, REIZH - - TIHELMm
HESEWMELBEL, fEEREDOES D &Sl
FEITBFELRKE LB LARNWEEZ SN DHPHCTRE
L7, 70, MG MEZBIZENEND T — ATtk
LEMEREHL, BAMSDRLRE L,

Oiitfar /B3 D U 2 7 IR R O E
QU HFH L —IZHTHIEEY X 7 KR ORE
M AMET BE S 2 A U 2 7 AR SR O R
@7 = — b —7 BT D Y A 7 K B ORE

Bl 2 IZ@ORERR (F-1) D%, BHOHMNE
HEDLRVHRICE > THOHREITHEEY 27 KT &
DHREMEDN S D Z ENgnote, -, EEHZBWT
WS DO RICENR D RN L HIESN D, BBl
ZAEHEMEDME N b DA T 5 — 5 T BT /R
H U AT OE AR RDE W FREERH D Z L3
Do lz, TIVHORER RN OIL, /EROIMR 15k
HOBTIHY 27 OBELITRGEZG LR bRV

#F-1 HEHERO—H (LREQDFREH)
=2 EEMEIEEE B 2 A (F1)
R —2 2.71 1, 142
AV N OFEHET 2.77 1,143
AV N ZEEESRN
LIRS H—HT 2.80 1,142
Hoa o3

_5‘]_

REMED D D Z L AVRIE SN D,

ks, WEfEEN A EBE Lo RERR (B-2) 2D
LT, PIRIE R R R LToE L T2 2 L KT
—EME CHHEAREITOVREICN UHEEY LD L
ZHRIC, RREFICIT RS —EkHEE THET S
LHladp L MERPEEE & dE) L TREEMZHE S
ZLEBLHRETH D E VR D,

4.00

—e— EFT—R(EELE
)

- - EEH—R(0EEIC
HWETE)

&
8

—e— HEBOHLIBYT
FOUEROTHE
(LY

r
8

-8 - BEBORILPYT
FOUEMOTHE
(0FEIZHRIET 5)

R A

—— BHONERLTHE
(MR

5

- - - GHOUETMOTHE
(0FEIZHIET 5)

0.00

X-2 #iFEEEES L EEEREOA A -
S E=FBWEMLLICER LI-BERIFEORE

2. DFEFEN D, ABFIED J71E CIEMENE 2 545 2
LT, BRx 7R Y AR R 21T O B DR Y X7
DRI FTRE L 72 0 | Z DOFERIER Oliths J15% 5
DHTIFEL Z N TERWIERFOMERFEE LS
T U 7o S (5 M A SR & L9 2 & 3T & B RIHE
MERH B,

— 5. TAFERSOBRE DI B o & oL S I 1 B
IRARLT — 2 3 | RS B BN A I 212X
BRbLHD, T2, BT LLEENERE 2T L
b VER L7z FT QRSN HASHEM: 2 E MR- L
WEEWEY X7 OBLEDRET D R HEL R
TERTEDEBZBND, HlxIX, ZOEAEHOM
S DREEN T2 12 B = E R EL G S ] T 5HEITIE.
WML AT A HENE S R T & AWM B ME S e
XoBlET~RETHD,

DlEZEHEZDE, FT ZHWT, BT NEfEs
EMRICR Y AT & & bIT, EMER RN K EE 7235
B EMEBITL U TEBRMEZ E BN 2 AR08,
W oHWEN OB AHEEEZ LN D,
[S#%DERE]

B AR M 0 T D AR E Y ~ OIS %
W5, £7-, VAU A —ORE LRI
ficiEie <. BERNZRBURITIEZ B & ft X R 2 4%
BN D,

[(RRDOFERK]

Rl L TRETIE,

[REDER]

EFEAREY) DR AR EOTl~ = 2 T NVEERET
%, Fio, HINEEHOGEICKM IS,



MAFMREAOEEE R LICET 2RERE

Study on the enhancement in the reliability of partial factor design method

EIRHEIEMITTEE R sEE
Road Structures Department
Bridge and Structures Division

FEMEE EVSI-VN
Senior Researcher Masahiro SHIRATO
WHEE LS 75
Researcher Haruhiko KOUNO
R AFZE B EAR 5F

Guest Research Engineer Mamoru MASAKI

(BARHAR  TFRR 26~28 &)

ER Fik FESR

Head Takashi TAMAKOSHI
WHIEE HE s
Researcher Fumi MIYAHARA
AT FE B EH B2

Guest Research Engineer Masayuki KUBOTA

To ensure required bridge performance based on reliability, NILIM has studied partial factor design
bridge design specifications. The present study has verified the validity of load combinations and load

factors for secondary load.
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Stronger reinforcement and concrete are developed to reduce the cost of high piers and refined
design models are expected to understand the detailed limit states of RC columns that have different

structural performance with materials used and the slenderness.
model have been sought for the moment-curvature relationship of RC columns.

This year, a new computation
In comparison with

experimental results, the proposed model can express five limit states relevantly accurately overall

and sometimes on a safer side.
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Study on the damage control reliability of bridge joint fastened with bolts
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Research Engineer
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Sayaka Okada

Road bridges were damaged by the fatigue because of heavy traffic these days. Since many cracks
are found at welds caused by this large traffic volume, many workers would plan to stiffen damaged
area by using stiffening plate. It seems that this method is rational, but actually, the members are not
always flat, and, if not, they cannot fit plates at damaged parts because they cannot put the bolts there.
Sometimes pipes shaped members are damaged and these pipes would be stiffened by using
single-sided construction bolt because the workers cannot reach there though there are less study
about the stiffening effect of this case. For this reason, the authors studied on the effect of stiffening
plate method for pipes fastened with single-sided construction bolt.
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Survey Study on required performance and standards system such as underground structures
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The Ministry of Land, Infrastructure, Transport and Tourism is progressing with the formulation of design criteria
that meet the performance requirements of roads. Technical criteria for road earthworks were introduced in 2015,
and clarified the performance requirements for road earthworks. NILIM investigate the technical conditions that
meet the performance requirements for road earthworks. This research will examine the design conditions and
methods required for designs that meet the performance requirements for underground structures (culverts,

retaining walls, etc.).
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Study on required performance and maintenance of road tunnel
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In this study, efficiency and simplification of inspection method of the road tunnel, the development of
design criteria of the evaluation of the concrete as well as the new performance of the road tunnel lining
design of the way of the tunnel inspection of non- mountain tunnel, the road tunnel to the strange shape
investigation for the purpose of development of selection methods and design methods of repair and

reinforcement design, are studied.
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Study on required performance and framework of guidelines for embankment, cut slope
and countermeasures for weak ground and natural slope
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The objective of this study is to establish the framework of the performance based design method for
earth structures. In the second fiscal year, using in total 98 examples of road embankments and
retaining walls with and without earthquake-induced damage in the past, and also those 11 cases from
dynamic centrifuge model tests, a comparison between their seismic performances, which were
evaluated along the current design guide book, and the actual degree of damage was conducted.
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Research on applicability and method of evaluation about concrete pavement
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The objective of this study is to consider about which point to be paid attention in the case of designing
and building the concrete pavement in recent years. The author put document acquisition and hearing
survey into effect to administrators who built concrete pavement in recent years. The result of the watch
check was compared with IRI measured in this research. The author grasped a maintenance of a concrete
pavement in order to grasp application properties of IRI (international roughness index) as management

index.
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Study for the application of Overall Evaluation Bidding Method with Technical Proposal
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The overall evaluation bidding method with technical proposal 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 object of this study is to develop measures for generalization and smooth

application of the bidding.

(AR BN RURE]

TAE T WEMHROREICE T 51k ORI E
TSI, [E AR EE TSRO T, PR LT X
DIRERHMmEFL TR A LR L, BRI, EETHEOIRIFE
100% TR EFHMIHAL AN EZMAH L T\ b, Fo, 04 -
AT HEEBITBNTY, Pk 19 5 L0 B LR EE T
EH TRATFMBELTREZEAL, T R—P LR
YNBSS LoD, B eRE R - BiliE o
v )7 % Bk S8 2 B 2 D TV D,

[E L HEINBOR AT Tl BRI O TH LK UG
A BREMEEBE O AL - T E OB UE D 72D O
PEtEDTRY . AR - BRICET 27 — & & H7#{
RENPOIE L, BPFBINE - BALEE OB M08 7272
3R o SRR P BT 2 FA - T A 1T o T D,

ARG Tl Ak 28 4E 3 AR Sz TRA G U
DOIEA - WESIZ L D MEHRCET 2BH%S) 20
TAFR LT WARE 26 45 O [ELEE LI 36 1T 5 & aF Al & AL
FHAOERRRAERET D, (PR 26 4 EFERME )

REEASEY AN
L EEIZRCETLREFTMFALAXDORRIRER
K 26 4 BE O AR F TR, FERR L ALK,

BAFRHG ORI, #8 A FHAE ORGSR & ALE ORI, #d
A O E A & TR E R e ESARRBED D D5y
Mr&dT o7,

D) ATl O & A 7 B F ik

K-112RT &R0, Tk 19 FEELUMIT, 1IZIER2TOR
HE T CREFEMBILSXNEZEH L TWD,

i

PREEEET

S

=T ]

o EEIHERNE

=R ‘

| MNP TS —— ) S TS S o SRR A

FER - AT 2  TRIERKR GERE - #50)

R 26 RIS DG R B AL T o0 R
8,108 ff: & 72 o Tk 0 | EHOIRPLOX G T — & 1%, #i5 -
ZEHER L HE S s MR EZxtR & L,

BRIZA THITRHZVOIZ, K2 1087 B,
THENFEAG AL ML o> 6,001 £ TR E O BEIA T
74. 0%, foe\ > THE TREIRFAETY T Ao 1, 506 {4 (18. 6%) T

-1

_66_



bD, e, HATREFME OBEIT 587 4 TAEKD 7%
ThHY, FONFIL, BATTREFTFMEL (S T A% 99. %% &
O, HIMERFME AR oA 2 fhTth b, o, F
R 25 RS O ARG IE R & Bl U728 LW GEHE (A
fb) 247 (LR IRHET, AR ZFER) oA
13 99.8% L 7o,

244
©03%

B HiiRE
FFERISEY PR ST

(WTO) (FEWTO)
29014 2954
49:4%) (50.3%)

99.7%

©-2 0% THERERONR

2) BB N ORI

A MEROTHIT6.2H5THY, K3 TRTLEE
D LEHERERCIEI—fR Ay TAS &fi%E) [8AE 358 TPy
WL, THERFERE) BRG] THMERIE) <1372l
o TWD, Elo, MAEFHEDORK X A 73 TiE, WI0
FANIR RN S B AN 15, 1 F Lo & A T2 T
FHLLEL o TS,

‘ H e
|

L
P s o

- ag
B wE o

i

4 [ H

6 s ns dC m m o= .:-en:—:‘.-l
~h BT WE el oo a

H-3 BESMEBROTY (THER ., BT 5

3) BT REAR AR MR (1 7 ) 538 %0
BARTREFHIE (S 1Y) CI3—4 ([oRT L0 . BB
REWWTO LHFT 1 ALRAOEEA &L Friz [horx
vl THRE E36) TPCY THIZHRWT 1 LR Z\ME
Zh 5,

HERERENSE (BWTO) HEEREENSE (WTO)
)

ETEBBICEITS 1 1_LI_J %EH@R

X-4 iR

2. BREFMOFER & BB
HALEOWNRIEK-5 IR T &R, 2T FEMEHITRD
&L AR TTHALT D EEOEIE D 83%, F KAk T
A 2EEOEIEGN 13%L 7> TR Y  mfFandxiK
ik DOEZENET 2EIIT 60% TR LE L o> T WD,

(eT=MEH

60%
a0%
200 47 :B3

(123

:73%

®-5 EALE DM R & FALMEDR R

BB

3. TEREFTE R & BifiaT il RS R ED MR

THF AT E R & BTREAT AL D15 53 & DBIfR A X6
R, HIREHILAR O AR TN LHFITE, THARR
FEE DD < TR HMEIA & Tr o TN D,

ZDOZ N ALOEEREIZ I THA RN A O 15 A
ERENEHEITE THERBFLERDENEFT XD, FFIC
BEARTEAM AR D5 AR 90%LL ORI DV TIL, 90% K
i DARFE & BT LHREREE 28 80 milLL LD SRt R %
JORENLI Lo TND,

IFRHAOAR IRMMAOTS
100% - 8558
80% B0

HIA
]
A40% T0A
20 654
o I B w0
0%-80% 80%-85% H5%-90% S0%-05% 95%-100%
[2204]) [1019#) [25778) [3355%) SELELS
HEHEs0RaR
— G0 T F 65675 —.Lt-a'm:ev.s-:o I & &M 70725
TFEM: 72575 IFHM: 75775 T t T4 77580 T -82.5
T F LA 82585 — T F 85100 —a— T F STy
M-6 T ERETEREBEMETERTREORR

[RDFEAI]

AW DO R ML LT, [ALTHEOBERRD

IR 15/ OEARBRICESE, HEFIEL L
BWHL TWHREFTHmEILFRIZONT, LY BRWH
ﬁ@ﬁi AT TR - S 2D T <,
. HTRRIT TREFHE SO - BEEFIC &
e ERECRIC B 28RS (SRR 27 58 1 ] Fpk
2843 H 1 HEAE) I2BWTAFRLE, (http://www.
nilim. go. jp/lab/peg/sougou_hinkakukon. html#26. 03)
Flo. KEBIZRBT D2 EEHOMERN, & M550
AAL - BRI EE ST O 7= O O FEREE R LTIHH &N D,

_67_



A 27 FDEMERNROEFEEFZEYICEDL-HDOFEL X T LOIRE

Research on improvement of the procurement for the structural repairing and reinforcement works
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This research was conducted to sort out the problems occurring during structural repairing and
reinforcement design and works, to summarize the result of tender and the contracts related with these
design and works, and to analyze those relations. Appropriate tender and contract methods were

studied as the result of the research.
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Study on design bedrock earthquake motion and evaluation of ground shaking characteristics
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Senior Researcher Shojiro KATAOKA
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Researcher Tatsushi KAJIO

Design bedrock earthquake motion is required for seismic design based on ground-structure
earthquake response analysis. This study aims to study ground shaking characteristics during major
earthquakes and propose design bedrock earthquake motions taking account of the characteristics.
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Research on Utilization of Three Dimensional Data for Introduction of CIM
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Guest Research Engineer Daisuke YAMAOKA

The Ministry of Land, Infrastructure, Transport and Tourism has been working on Construction
Information Modeling (CIM) application, with the aim to improve our construction production system and
the productivity using ICT technology. This research examines what kind of functions 3D models should
have, how to create them, and how to add different types of information, for using in the maintenance

phase of civil engineering structures.
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Research on effective making Method of Input-data and Usage of Output-data for Intelligent Construction
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The authors studied the expansion of application engineering species and application technology of the
can-shaped management using a three-dimensional surveying equipment. In addition, toward the realization
of faceted can form management which is one of the efforts in the "i-Construction", the authors drafted
the can-shaped management procedure using the UAV.
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