4 a A MEEZUEL,
PEZNRANITERR T D (< D)



EREEMDEREEICET SRERE

Study on reliability of road structures
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NILIM has studied a risk assessment method to prevent road furniture from falling down that could
hurt people under the bridge. This paper proposes a risk assessment method for the collapse of road
furniture with consideration of structural redundancy and deterioration. Some trial calculations have
shown that the proposed method can compare the change in the collapse risk when changing

structural details for a typical sign structure.
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Study on the enhancement in the reliability of partial factor design method

IEFEAEIEITIEE A RATIEE
Road Structures Department

Bridge and Structures Division

FEMIEE HFE HEX
Senior Researcher Masahiro SHIRATO
= E W=
Researcher Haruhiko KOUNO
ZIEEE EAR 5T

Guest Research Engineer Mamoru MASAKI

(AR AR Rk 26~28 )
Es R E—
Head Junichi HOSHIKUMA
WMEE EU
Researcher Fumi MIYAHARA
RihgE B HH HEZ

Guest Research Engineer Masayuki KUBOTA
LS =] AL N
Guest Research Engineer Ryota NAKAMURA

To ensure required bridge performance based on reliability, NILIM has studied partial factor design for
road bridges. The present study has proposed and verified the validity of load combination factors and

load factors for different types of bridges.
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This research has been seeking a design practice using refined analyses to examine structural details
for strength and durability simultaneously. From the viewpoint of practice, the constant shear panel
model is employed and the trial design of a steel bridge and a concrete bridge are performed. The trial
shows that the model enables to give nominal stress distributions that are compatible with the
allowable stresses given in the design specifications. The test also shows the potential to be capable
of seeking better structural details for fatigue and concrete crack using the calculated principal stress
distributions while conducting the strength capacity check with nominal stress distribution
simultaneously.
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B EDI I WG 7e s
Road Structures Department EE 2R JE—
Bridge and Structures Division Head Junichi HOSHIKUMA

AR E HA HEX WHRE (Z95

Senior Researcher Masahiro SHIRATO  Researcher Fumi MIYAHARA

WFEE ey WEZ e R HEH HZ

Researcher Haruhiko KOUNO Guest Research Engineer Masayuki KUBOTA

To stiffen damaged area of bridges due to fatigue cracks found at road bridge welds caused by a
large traffic volumes these days, stiffening plates jointed with single-sided construction bolts have been
widely used for the seriously damaged member which is flat. But it seems that it hasn't been confirmed
if this method is useful for pipe shaped members yet.

Our studies investigated that, in comparison to flat specimens, pipe shaped specimens stiffened by
single-sided construction bolts have enough fatigue durability within a given range by fatigue tests. As
a result, it was observed that these specimens were elastic under 240kN-50kN range of fatigue test,
which indicates that the structure has less effect on fatigue at limited range.
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Survey study on required performance and standards system such as underground structures
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The purpose of this research is understanding at designing necessary technical standards corresponding to
required performance for road constructions, such as soil structure (culvert, retaining wall, shed, etc.).It aims to
clarify various problems concerning design methods. In this year, the authors have investigated the trends of
deformations of retailing walls by inspection data, and have evaluated the seismic performance of cantilever
retaining wall and RC rock shed which were designed by empirical design methods.
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Study on required performance and maintenance of road tunnel

(FRREAR TR 27~29 &)
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Road Structures Department Head Toshiaki MABUCHI

Foundation, Tunnel and Substructures Division F{FAfF%EE mAA 2
Senior Researcher Shigeru TAKAGI
WHIEE R BXR
Researcher Yuki UEHARA

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

E ST IEES T8 AR TS

(FAEHAR TR 26 FE~29 FE)

Road Structures Department, Pavement and Earthworks Division

ER YN IS

Head Kazuyuki Kubo
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Senior Researcher Masatsugu Tanigawa
WHEE A Bk
Researcher Tadao Enomoto

The objective of this study is to establish the framework of the performance based design method for
earth structures. In the third fiscal year, based on the case studies of earth structures with and without
earthquake/rain-induced damage in the past, an attempt was made to discuss their quantitative “required
performance” which should be employed in the design guidelines. In addition, for 13 examples of road
embankments, a comparison between their seismic performances, which were evaluated using the
current design guide book, and the actually observed earthquake-induced damage was conducted.
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Study on pavement serviceability requirement based on road characteristics

(FRZTEARE  TRL 28 FE~30 F£E)
E ARSI TR 8 TSR EE YNIIVIES
Road Structures Department, Head Kazuyuki Kubo
Pavement and Earthworks Division FAEMIEE A
Senior Researcher Satoshi Taniguchi
WHIEE finll  FeR
Researcher Yoshiomi Funakoshi

The objective of this study is to follow up "The Technical Standard for Pavement Structure" established in June,
2013. For this purpose, pavement serviceability requirement and long-term pavement warranty are studied in this
study. In the first fiscal year, eye-estimation by road administer and measurement by mobile mapping system were
conducted to grasp the actual damages. Besides, the possibility of porous asphalt pavement evaluation were
conducted to propose evaluation indexes of porous asphalt pavement.
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Study on design bedrock earthquake motion and evaluation of ground shaking characteristics

1 PR IS AT TR R By S 7R S
Road Structures Department
Earthquake Disaster Management Division

(AR HARM TR 27~29 )

Ei Al IEVRAR
Head Shojiro Kataoka
FARAIEE TR EE
Senior Researcher Yoshihiro Nakao
e E NI VN
Researcher Ryota Nakagawa

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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Study on the evaluation of improvement effect on the bidding and contracting system
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Research Center for Infrastructure Management Construction and Maintenance Management Division

HEE /NI L

Head, Tomohiro OGAWA
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Senior Researcher, Tomoya KIKUTA

WEIEE  ARE

Researcher, Yoshiki NEZU

SZUMTIER Kid F

Guest Research Engineer, Takayuki OONUMA

FEEE FiE ORE

Senior Researcher, Narumi TOMISAWA
WroeE KW B

Researcher, Masaki ONO
LY==t TN

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 object of this
study is to develop measures for evaluating of improvement effect on the bidding and contracting system.
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Study on cross staging construction and maintenance management system for public works
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Research Center for Infrastructure Management Construction and Maintenance Management Division
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Head, Tomohiro OGAWA
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Guest Research Engineer, Taketo OURA
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Senior Researcher, Keita NAKASU
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Guest Research Engineer, Takayuki OONUMA

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. In
this study, NILIM collected lessons by reviewing several projects in Japan and the world under the
new methods such as Design-Build Early-Contractor-Involvement and Construction Management etc.
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Research on Utilization of Three Dimensional Data for Introduction of CIM

(WAREARE R 26~28 )
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For Land and Construction Management Senior Researcher Noriaki AOYAMA
Information Platform Div. e JIEE V5

Researcher Kouhei KAWANO
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Guest Research Engineer Daisuke YAMAOKA

The Ministry of Land, Infrastructure, Transport and Tourism has been working on Construction
Information Modeling/Management (CIM) application, with the aim to improve our construction production
system and the productivity using ICT technology. This research find the effect and the problem for using
the CIM model in the maintenance phase of civil engineering structures.
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Survey on utilization of robot and ICT technology that contributes to productivity improvement such as
road maintenance
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Research Center Head Hirokuni MORIKAWA

for Infrastructure Management e Rl H—
PG A T & B gE = Researcher Shinichi NAGAYAMA

Advanced Construction
Technology Div.

In this research, in the effort of "i-Construction”, as a countermeasure to new measuring instruments, follow-up
survey of RTK-GNSS, etc., formulation management method using currently-used UAV, etc. and preparation of

proposals such as procedure .
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