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Study on the Damage Mechanism and Performance Requirement
for Highway Structures subjected to Tsunami Hazards
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Highway bridges were damaged due to tsunami in the 2011 Great East Japan Earthquake. However, the
relationships between tsunami forces and damage degrees are not identified. It is important to develop design

tsunami force and criteria is one of the important problems. Thus, NILIM has studied on the relationships between
tsunami forces acting on the highway bridges and observed damage degrees using numerical tsunami simulation.
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Study on damage to earth structures and performance requirements for rare-scale earthquakes
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NILIM has examined past seismic damage to earth structures and approach embankments to bridges and
conducted experiments for the seismic performance of large box culverts. A verification method for the seismic
performance of large-scale box culverts for rare-scale earthquakes based on our experimental and numerical

study was proposed.
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Study on Design Criteria for Reinforcement Concrete Columns in Highway Bridges Having

High-Strength Re-bars
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Cyclic loading tests have been conducted to develop a relevant calculation method to estimate the
strength and ductility of bridge piers having high-strength reinforcement bars. A new numerical model
has been proposed to estimate the damage process, strength and ductility of such bridge piers. It has
been shown that the proposed method can estimate the damage process, strength and ductility of such
piers varying with different structural details and axial compression stress levels.
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Study on Design Criteria for Frictional Grip Connection Joints with Super High-Strength Bolts

BRI JE RS BT E
Road Department Bridge and Structures Division

FAEAIEE KRR HEE
Senior Researcher Masanori Okubo
WHEE B 5
Researcher Yoshiteru Yokoi

(AR FRK 24~26 %)
ER Fk FEsR
Head Takashi Tamakoshi
= file HE
Research Mari Ishio
AR R KA %

Guest Research Engineer Atsushi Ujimoto

The use of high-strength bolts will enable to reduce the size of connections. It will also secure better construction
qualities in the connections of thicker plates compared to welding. However, design guidance is not established
for the use in highway bridges. In addition, the long-term characteristic of lagged destruction is a major concern.
The present study has tackled to examine the joint performance of high-strength bolts in highway bridges.
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Study on improvement of applicability of partial factor design method
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To ensure required bridge performance based on reliability and NILIM has studied Partial factor
design bridge design specifications. The present study has tackled to enhance Partial factor design for
the use of rehabilitation design of existing structures where load factors change with traffic conditions,

seismic risk, and design reference periods

(AR E R UEE]

KREOBEBBEOREETHD 1F, @ROEK
EOHEMENE) GEBGTFE) 1%, 13 FEDOHK
BV THREREMOM SN EA SN DD, it
WAREICR T 2 EAERIL, WEROFFRIG Ei%GT
BEEEL TS, — 5T, &EtCHIE ST 2RI
BOWTHEOMRENMRE SND Z & OEND LS5, &
BRIE DB R MERE 2 S FMIC D EEMICHETX A%
FHER DB RD 5N TS, £ 2T, ERIFT
X, (BHEVERR G OB 2 5 & 5l & 9 2 EERA B AL uE
DOENXE U TOMOMREERFHE DR R~ ORI AT
itz ED T D,

WA F T, BATRGEOERFEO G,
DOHRED T 21T & L b, Hx DBRITKT 515
FEMEREAMYE & BA%E L C X 72,

AAEPEIX, EKEER T E - FfES G 14 45 3 H)
WZ X DFEER N T L CW A BEE OB R 2 X5 a
—REx VT L—a EITV, EHEEICRT BT
LA K O EAR B O E ST ED —ALIZ DV TR
L7z,

[(ARANBERUVHARKRR]

1. ARER

Fr V7 b—varxtge LEBRERILFREY
HifE 154G, PCIBTIEDEI22fE & LT,
ORERH B FERED LB (PCHEAITHTIE )
QFERENE 2508 2 F I (B D BN 15 )
@B FRBAE DB NI ENBAEH OB RE A
{ERFRENHEXNREECDOEELZITT W
% RIEE DT — A NE%)

2. MEYSalL—Y 3y

FREHAE AR NI A W 1 A U 2 Wi ) O R & >
Ralb—Ya kR CIF, MEYI2L—v
3 v e D) BN 2 i S 3 g A L T2 oo
MEMEGEEMEOREIERDD, Z0LE, Th
ZIO % % Off EOFFE TR 2 & T EMREK
DRE Do LU T IR GHE R (L004) IZF8 4T 5 b
MAOEEZRD DI DDOWE I 2 L—a U FIA
ERT,

@ 1004EM DR, FEE L 7= BRI (2 & i O fle R £

TIAZHEN T B A AT D,

@ A HBHWrmm, 5 BWim ) Z &2, 1004EH Che K &

IRHWIE S EF DL E ORFEMA YR O EIC

X 2 Wi ) & it %,
® O~@%1, 000E FEfi+ %,

@ FHWrm, A BT &, 1, 000fH O KAEIZ

X V1004 KA (BRI 3AT) & VERLT 5.

3. MEVIAL—YavDRERE

MEY I 2 b—ya NIHWDWEIL, & TEE
T MM A NICHB N T, 1FEAEZFDORE X
DNIEE) L 72O KT B & M 2 PR & S NEET AL H)
WEELTDH, MEYIaL— g TEETLHENE
DT B D SRSy AT LR A B A DRI D7 —
H_R—2E R LT,

MEY I =2 b— a3 02T, HWED) ., LEE.
7 U—7"(CR) D X D IZEBN DD &5 2 B 5 ki
WEIX, 1004 CT—EMlE T 5, 2720, SmESL
JEIE, HERCHEM AR EEDOIE LS X ICEH L TEEL,
TR LRI A 3R E L & L00AE T SR A 84 5,

_68_



Z OMNZ DV TIXBATEEE 2 Ve,

— TEE D K Ao B A it LoD, RK-URTHZEH)
T EEL VT AE DR bR CRIRFIC A8 A2 S/ Cflfr %,
BIFZ CHAT DA E TR -UTRT X 9 72l
BUCHES . 2 ZIT, TR EICOW TR, 2FE21EHTNC
T LS EERRHE ISR T DG T —# &2 5,
RSN A ERL L. ZNAABICHET L7z & & D% HIEr
T O Auf BT /) 2 1000 5 [AIFHE 2 Z & CfE v
2 L= g AT D IE ] E KT ) O R0 A ARk
L7,

F-1 EBEEORLHEELAE

YR RS SR

PERFfR 29 & o 2 [, 24
LIS OISR & il e & L
WEHIRE B RO TS
BWCENR T — 2 2 &
W B U 7 A EE i )
=R I3AT %2 BE

TEAFE (L) 2 WRefi

A f &R & IR IR SR o
Sk, HiERR S B
IR % 45 % 24 RERIZ 1 (8]
FRE L, T OMORRIXEL
WX 0 (2 REREOT
— X&) LR

REE AL, EM@ A, 5
A), Eie A~10 A), %
W (11 A~3 A) THKihE
45 4E O FRLIFLER L 0 1ERL

2 IREfH)

A KRS L, Jod o
ARl (10 53 72 )as
Vi) &R 1EFEAE,
7272 L, V,,<40m/s

L AIZ 1Al

TR W | etz 5 oy 1)

6 7775 10 A DR KSR,
BROEEZZT 5720,

A 6 A™10 Aomic 3l | LNV ET T OO B
(B GRS > 5 ) | R TR0 ERT
i w2 AFRL,
RETOF— 5 b & OF ik
g LIz 128 (LB A) | OHIRD Z 0 bRy s
7R D R e S e .
Q) (%iﬂ%%ﬁliﬁ?// 737/ F/~/7J>EEEEJE
) WX W CTHIEB) % 5%
TEo
FEEOH ZHILOMER:, | 1. OkN/m® 84 O Wi ) % e
ERiE (SW) 10 H~3 HIZ&E FEAE & LT EAL ST
Rz s) 5o

4. FMERBOML - INHK

Wr ik /) 0 1004F- g KA /AR O fi] & L CHEE RS ST
1 (GZ#E36. 0m) O RICBIT HHfE—A 2 b
D 1004FF KA G345 % K- 1R, BUAT R YELC & 2 Wik
IE YR 2 b—3 3 T K D IRKAES A O FEB e =R
BYFRIE L7 oTz, TOMDIERIZONTEH, FERIC
VERR U 7= Wi i 71 1004 5 KB 53 A1 D FFE 8 8 e 295 % O
Wriki /) & BIATHNELC X 2 Wi ) & O LR O BERE 43 AT &
-2 ()R, BUYTHEMEOWE /T, il /1100
R KA 3T O FE BB HERISNHY Th D Z & 23
%o E-. K-2(2) 1%, HEEDO B LIKEST R OVEM
JIH T 2 Wiid C b DB O diF e — A 2 R
WCEB LD THD, BUTEEOWm /1IX, Wi /)

1004 f KAB AR D F-EIEAR Y & 722 DA & 72 o T,

UEXY, WEYIalb—va itk Bonis
7 FLWTTE 0> 100 £EWTTE 1 i KAES3 AR 2 VT BT
FHIOITE— A 2 N KD ITERE D3 T 2 i /)
(2 L3R @R 95%, MBI O — 2 >
b D &9 VAT 208 s 2 Wi 702k LTI i
TR 50% & 72 2 Wit /) % I T AR 2 M L 7,

BAEA, AW, AW BN RS & A ELR
o ROT-FERIT. ABFFETHHFE L 72 FIEIC L DK
L7, HERIFIEL, Wbwb 2 —27 A b TRIZYRR L
72bDTh D, EMGE & MEREROENEREE
“20TR, R2UE, FERKO—FIE LT, 2260k
LA oW IES A DRDIZS D TH D, FE
RED AR BN BR AR R S N DTS EIT, 2
NHIZIE C TR EREDIRZ AT O L I ICRETE D
AREMEDN B D T L ST,

03

BIATIEMEAE : 7378.9 kN + m
[|95%3EkA# : 7258.8 kN + m

0.25

w2
xt
&ﬁ 0.15

<

0.1

0.05

0

2000 2600 3200 3800 4400 5000 5600 6200 6800 7400 8000 8600
A5 AW O T £ — A > B (kN + m)

®-1 MRESD 100 FRAES (S RMERITHE)

000 020 040 060 080 100 120 140 000 020 040 060 080 100 120 140

BTEAEME H EIF R BHERISHED L BUTEAEUE H E100FERRESH FHEOLE

(1) LT E4 (2) BRI R
®-2 MRES 100 FRAESHOIER

x-2 WMEMHSEELFERB(EBIOT—X)

AHLAE D L T W EQ SW C
D+L 1.071.1 | 0.871.4

D+L+C 1 0.971.3 1
DHL+T 1 0.771.2 1
D+L+T+C 1 0.771.2 1 1
D+L+SW 1.071.1 0.971.3 1

(R OE ]

BT B, BATEIEME D 72D O IR &

LRSS FiETH S,

_69_




SRR FAIC U R RN T Tk lT 2 HERE

Study on different safety factors as a function of structural analysis methods
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The application of FEM to design is expected to invent structures that do not necessarily follow basic theories in
mechanics and model deteriorated portions such as crack, corrosion etc in members as they are. However, most
design equations and safety factors are calibrated for design that follows the beam-column theory
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Initial and Long-term Performance Evaluation for Highway Bridges based on Bridge Inspection Data

EEEATIERD  TE SIS BT

Road Department Bridge and Structures Division
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Guest Research Engineer
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Researcher Kitamura Takenobu

Taku Yoshikawa

To improve the accuracy of durability prediction for bridge and structures, NILIM has studied the
initial and long-term performance of highway bridges. NILIM has conducted statistic analysis on
distress in existing reinforced or prestressed concrete bridges based on bridge inspection data for
national highway bridges. They also have conducted the on-site survey at particular bridges. NILIM
also has performed an experimental study to measure creep and shrinkage using prestress concrete
beam specimens with different amounts of longitudinal reinforcement.
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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 objective of this study is to develop measures for generalization and smooth
application of the bidding.
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Examination on three dimensional CAD data
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Ministry of Land, Infrastructure, Transport and Tourism has been working on developing a technique to

standardize and visualize 3D data. Our aim is to establish a system that can be commonly applied in all phases of
public construction processes, by standardizing information obtained from each phase of examination, design,
construction and maintenance, which is then put into practice. This study is an effort about the exchange standard

of 3D-CAD data as a part of CALS/EC activities.
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Research on effective making Method of Input-data and Usage of Output-data for Intelligent Construction
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It is necessary to perform the making of three-dimensional design data to input into Intelligent Construction
Systems effectively and to use three-dimensional measurement data output by Intelligent Construction Systems
to increase an effect of Intelligent Construction. This study is a design of "the product model" to become the
standard of data in the making of three-dimensional design Input-data and the use of Output-data.
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Study on tsunami wave force acting on highway bridges
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Damage to a large number of bridges by the 2011 Tohoku tsunami caused harmful effects on the
disaster area. This study aims to investigate characteristics of tsunami action on highway bridges
based on the experience during the Tohoku tsunami towards formulation of design tsunami load.
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Study on design earthquake motion taking account of giant earthquakes
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Giant earthquakes resulting from the Nankai trough and long active faults are under growing
apprehension. This study aims to investigate characteristics of ground motion during the giant
earthquakes and propose Level 2 earthquake motions taking account of the characteristics.
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