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Study on the enhancement of partial factor design for road bridges
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Study on the damage control reliability of bridge joints and members
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Study on partial factor design for existing bridges
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The present study has been developing the partial factor design format for the structural assessment of existing
road bridges. In the earlier year, the authors conducted the Monte Carlo simulation considering a stochastic
loading model based on the B-C model and proposed a concept that the load factor and load combination factor
should be divided. And the authors have proposed a practical method to modify load factor values based on
behavior measurement data. This year, the authors conducted dynamic analysis on several bridges and tested
the influence on the seismic performance assessment of existing road bridges.

(R E R UEE]

[ BRI AIFZERT CiE, (R OE XS
ZIMEE U, BRI EREOEREEXTHL H D50
BRBERFHA R~ DR A L EF | B B R T EOUEID
M 7o LB R A e T & 7o, BEGRHG O S M TR%
FHCIX, EEE TR EREH I TEBY ., Mo
FHEAEAT 5 2 LT L o TH BRI MHE TR S %
ITZDAREMER B D, BlZ1E, FrxtB ORI AW D
MERHEZDOEENNDDOTIERL, WMEHREE
R TARE T 2 B 3 RO 4G Hh s O 28 @ R PE L
U C A BB S0 AF % 37 LIE4- 2 & T, 2R R O
PEEBEE 2 TR e iR L, L BENREEHE
T2 DFREMER H B,

£ 2T, R 27 REE IR, BERGE AR IS 2 i B AR
B T EHAR D WE AR D8 A T 2 & IR AR AT
T2 UWEIEO SR & W E O IR
% MnEMAAEERE T2 2 L2 R_E LT,

FPEIE DO AR & EMAAA DEREILB-C =T
NDEZFIZES HREREZZBE LT T hvn
Yialb—va IR VR LR, BERAE O
SOREZ B E 2 - A ERRR G 21T O T2 ITid Ak,
BUHEHA OFE RN FE SV TARB O N FE L 72 D,
% 2T, R 28 R, EBICB W TR I 2 b
—va rEERETE S, B THEFZ HO0%IC

175 2 & CTHMEIEX OSSR AR U TRE
TZENTEDHMEEL T,
EFOHMFHR 2 LofEY I 2L —vare
ELTFHANABYI 2L — g XD E LRI
O A LT D L. ENENOFEICITHHBER &
0. BWEOH TUXDEREMIITV, <X Rl % H
WHUIE, BIHBERRIT — 2 IS X | HEIE S O X R
ZAERHIRICS CTCREY D ALESL 2 LN TE -,
R C5EHE U 7o AR B OAF TR pl R S5 A3 Sk S 7
H29 B FEAE R 7 E CIT R EBGREHED S A S 4L, fof
BT OO ERENT, MEREE 4 PREZE 2 S E DR
EABUIL 1,05 EHE S iz, BREHIR W T, EmED
BIRE L ook E G I T LD - & xR,
FENTET VIZH XD EE W & %EL 925 FERE X
bivD, MHERFHCIEL. T ET VICE X 2 EENE
K7pne, MBELITIHROEHBEHNELS 2D, RO
BRI K203, MR RE A7 MVITHERET 5,
X LT, BHFRNT TIZEM OB IRECIBIE R E, =
BRI b A T T 72 DI B ORI XML 72 D,
TR 29 X, RITE T VICE 2 D EEE
1. 00W, 1. 05W & L 7= BhAUARHT 2 B DRE Gk L T
B U, o EEARERAE 2SR AE O i FEPERERTMIC 5- 2. 5 3
T SWTHREE L 72,



(HEABERUAERRER]

K GG G2 X HUIB R A IEAR EL 23 1. 00T & 5 AR
BRE L, EEBAYCSOREMER RS 2L 91212
BERELE, CWODOBEREIRICESERELY
1.00W& 1. 05WE L 72 @A MEdT €7 LA AERC L . HiIEE
ISBAE D PR Z AT o T B O FEBRIIRCAE IS EL I
SF U HiER B A IE AR 2R & SRR E L7224 — A L
BUABIAIL DFF28 7 — 22k L CTIT o 72, kel HiES)
X, EBE R EICHESRD LV 2 HEE O X
47Hﬂ%@%ﬁM%§&%@&ﬁ%%wto

HWCEAMEMETIC LV R LS —ADEfA
H%@ﬁ%tﬁﬁlﬁﬂ@ B HEEHSNDM
$EW§ZA7FN%WELKF%%T¢ AR I
/2 T L VRO E] ﬁf%@ & A JE

IXE S EREAL05WE Lzga, Bl 02651272 5 1H
W%TLTw —ﬁTMﬁfEKXA&FW
AFTHUE @bbfvéﬂﬁM@f&%@M@ﬁﬁﬁ
AT bV LRI E R AT NV OEEUE A
WAERIC L > TRKAR S D 72D EICIEL D E MR
Lo, BAEBAMMPRLS hologBnn, &2lke
L CiF0.99f% & /h &S < e B HIANIC AR o T,

3 . v 2000 . .
S [ —--T"i@??ﬁ 1 = oy
; [ 1. oz4zx17§4+4}11 0 1§ [ 2%%%%; M
O d { 2= b O AR A 4
£ ot ,f/ 1 ZE1500f 1
£ /7 ] v [ ]
St { <%t y ]
Iy 8 B gug 8 1
2 1t ‘ﬁ’f { 2= 1000+ / .
g O} P e t j
2 ol ] [ ]
e oA Anmor | = ,jggi_”$ﬁﬁ
= [/ omfE | = L 7 0. 9885XhW¥¥ﬁ1 00
0 : . 500
0 1 2 3 500 1000 1500 3000
A (sec) [ AR %K 1.00] e JE i 2 A7 v (gal)

LA B AR % 1.00]

M1 BERERAHEMEEESEIRYT ML

T LEZEDKFLE BRI 2L
50 35 S ——
45 [ afsE B = 30 H BEELE
40 (;};Emggowj & (1.05W/1.00W) N~
2 aE PR [ Rty 4
5% H Zem voor o Ezs FH9fE 1.043 A
30 | sh > 20 g
®os || TiofE 1023 e & @/u
S . S
©20 o'°
= £
515 310 om N
2 10 OREIK | = Y i
S 5 r ATFEMEE |
5 Aﬁ’*&iﬁ( I / o [ Etb
0 0
0 5 10 15 20 25 30 35 40 45 50 0 5 15 20 25 30 35
OWT D ZE{L (cm) 1 OOWTDZE A (cm)
EEPHE RAEAMA
10 - 30000 T T
9 M EfELE - gL &
g | (woswLoow) O = 29000 1 (oswy1oow) 7
% FHfE 1038 0 - z FHfE 1015
# Tr s 4 R 20000
= 6 7 % A,’
ﬁﬁﬂ 5 i § 15000 -
2, 5 2 p
g 3 ;U@ | © 10000 ‘éﬁ
z Y OmiEE || 3 O
g2 AT [] 2 5000 o MEHEE |-
1 o 17 [T @ ol
o e e 0
01 2 3 45 6 7 8 9 10 0 5000 10000 15000 20000 25000 30000
1.00WTRSEB R 1.00WTO & ABTA (kN)

M2 3K - BHIOGEE

[Cihig 1 ¥ESH 75 [ (F15H)

—O—=1-1-1
g 106 ——1-1-2
T 105 —o—=I-1I-3
21_04 —— 3 1Y
© 103
N\
8 102
I 101
> 100
®
0.99
098 ‘ ‘
R £+ R 8 8 8 8 8 8
B R % & & & N om oW
T2 5 5 3 E E K
E ¢ B g B B ©w ©m ©
L ' K ¥ 2 3 X 3 3
¢ ® g = = g = =
= x = 3
£ £
H3 MEROEEE
W3R EREH O SHEREICE 2 D BN KE

WEEBZ LD ERBERE OREM L ISEEO T
F(1.05W/1.00W) DO FEHEAERT, IRERIX, —
e i X A T 2 720 ORIt E
W PEBOENEERTA—F L LTEELTWND
720, IWEEICIFAT EEL &AL, B
REEZL.05WE LA 30K &G o IR E 1248
AL~ ANTR N 1A & T2 o 72,

2. BEtr— A0 nG | FEIE SR &
72 o T-RCFG N 25 % R0 | B 35 1) 2 B AR
HrOIGEME 2 WV CHEBIC DD TOREZTT- 72,
K3 b IS B LR DT B D E N KE Do F2CHle
TOMRERT, MEEFEKILEOELOXITRG
LD, 3T OB TZ & IS =R 1X 1. 00~1. 03 &
QIS b RPN UG Y5 | Y e R ol el
ARFZECULEE LB R O R IcB Vi, =
7R IE B CTOBIRIE I 3T 2 b B O & BRI
BEFA5~10%f2 MR S TR Y . — MR e Wi oo
DIFGETHIVE, B OEINL W6t 2 4 23
&Nﬁﬁ@%%@ﬂF'TqL TN S 4D FTEEME D |,
LLEDN S | BERAE O Mt 52 1 RE REAM (C H29 18 B A /R 7
ZEALZEGA D, MESRMFICEVISEEITIES D
DL ODOEE T/, WERKFNPOEBIC
HHMBEOERRME LD o LT En
I ENERETE,

[S®&DRE]
BERAT OMHEMITRAR G D720 D | )l 5r & 5
L2 WO PERE R A R0, S 323 it & v 7= A4 L2

M 2B I RBURB O E TR OV TR D44
HNdD D,

[RREDERA]

MHERREX R O BT & BHER O EREERE & LTS
THTETH D,



EEREESYOREMIEEICET SRERE

Study on the structural condition measurement and evaluation methodologies of road structures
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This study examines inspection data to identify the characteristics of deterioration process and forward them to
design specifications and inspection standards as needed. For bridges, three cycles of data set for regular
inspections are now available with a frequency of five years and this year the change in deterioration
characteristic has been examined with different data acquisition frequencies, taking advantage of the three
cycles of data set. Also the data analysis of sheds and culverts has characterized the difference in distribution
depending on structural types and surrounding environment.
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Study to utilize asset management for road bridges
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Study on required performance and framework of guidelines for embankment, cut slope and
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Senior Researcher Kazuyuki Kimura
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The objective of this study is to establish the framework of the performance based design method for earth

structures. In this research, 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 8 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
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Study on long-term pavement performance
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Development of a real-time information collection, investigation, and sharing technology for infrastructure damage.
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Survey on respose capability to respond to crisis management in case of road disaster
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Study on design bedrock earthquake motion and evaluation of ground shaking characteristics
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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 technologies of a damage survey on road in first stage after a disaster
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When a large-scale earthquake occurs, it may take several hours or more to grasp the damage situation, in
particular the damage occurs over a wide range and/or at night. For this reason, it is important to grasp the
damage situation of the road at an early stage and enable prompt and efficient road opening.

In this study, for the purpose of grasping the damage situation and the scale of the affected area, we have
examined and verified the early grasping technology focusing on road bridges which are difficult to recover quickly

when the damage has become enormous.
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Observation of strong ground motion at river facilities
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Study on effectiveness of seismic retrofit for highway bridges
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Survey on management standards at the time of disaster response
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