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Study on an establishment of performance verification including partial factor method
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In order to convert design specification for highway bridges to verification form based on the partial
factor design method, we have concerned a relationship between trial design of representative bridge
type by existing specification and that by load and resistance factor.
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Research on Establishment and Regulation of Performance Standard about Durability

for Highway Bridges
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Issues about durability of highway bridges are examined since they have not been regulated in
standard yet. Statistic analysis about corrosion of weathering steel bridges, chloride damage of
concrete bridges, and fatigue damage of reinforced concrete slab were conducted, using periodic

inspection results.
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Study on design method considering importance of member for road structures
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We conduct to peforme comparison with test calculations about the influence that member or the damage of the
part gave to the whole bridge and the test calculation of the case by the existing design standard. We examine
the introduction to the prescribed design standard about the structure safety of the whole bridge.
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Investigation concerning evaluation of the overall cost structure improvement in road works
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Analysis of results of integrated cost reduction for spread and promotion of cost structure improvement program
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In this study, improvement of the integrated cost in fiscal year 2008 was analyzed. To promote the
public works which tackle an issue to improve the lifecycle-cost and the social-cost, that is new
evaluation factor, improvement of the efficiency of the follow-up method such as easy calculation
method was examined and case studies which are easy to understand were shown.

[(#%E B MR U#E#E]

BERATH T, 2hEToa 2 MERO R 84
WA, TZ I 723 X MERITSE 0K T %237 < R~
NLbHs2ENHaRXNEHEOMFEZEMRT HEY
AL Lz TEHEREEAFE a2 MEESET 7
7T L) (R 20 4R ~FRK 24 4R ) (LLF Tk~
n7 T A LWD,) ITHDE | L 20 RN D 5 AR
T, 15% CFpk 19 k) oG X hkEL H
L L THAEZRa X MEESE) ICBHLA TV,

WAL 20 FEEOKREA 2 A hekERIE, BEREE -
EAR RS S G3 T, 3. T% DR & 2 - 7=, Wl
EEEDT-WERIT 0. 9% DR L 2o 7,

AHFZE T, BEaA NUBEBEBODN. Bz
FMER THDTA TV A 7L a R s OWER OIS
B A b OUERKOE K - (RiEEZKDT2DD, 753
0 R WL S O PERR IR O B H TR O R S o 7
Fa—7 v T HEOHE O TRF Z1T - 72,

K7 EASEN)

WRR 20 AFFEICE A 3 FEM L 7B SIS
B4 58 X MEEREEKT —FZINEL, RE=
A NEEBROEKBERTHL LHEIRX NOWE, 71
THA A X OWE, AR A FOYEEORE
TEa ., THEEA KR OMER] D = A b i ik HAL oM
L7z,

THEEMOSHTICE W TIE, TRESOHERIC, 2
FELFERICRT 2 22 MGEL FEE L 72 THEOE

-42-

B EONT Uiz, 2 A MU R BAL OS5 HT Iz 0
TIE, MEsRNZ. 8. = R MUERE A T LT,
Flm, TATHA 7NV R FORE, HEHa X
R DELFENZ DWW TSR N 2 /00T L, BRI
FEDr—AART 4 2B LTz,

[(FAEAR]

1.1 IEOX FOREERDST GEREX)

EREEOYRL 20 FEEFEORFEELE 7,312 o 5
B, THEI R bOSKEMK O FEhE Sz THFIL 1, 349
T, EMFITN 8% TH V. Pk 19 HFFE O FEfE=R
(]9 54%) 12~ KEgRd L,

I, R 20 FEEDO T 0T T AREICHED,
YR 72 3 A | O JEYEREFE SRR 14 AR EE DN & Rk 19 4R
BIZEBR Loz 82k, Kk 19 FEETax
NLEMK & STk THEOS B, EENRT
B TEELTETLHETIEHSIND L ICRo72b D
IZDWW T, TR 20 FETIEa A FEK & LT
FFELWZ L L THD (FR1EBR),

£1 BREETEIX FORBHEOEHE

- AMEEBET 0 5L gﬁij‘f‘i
H17 H18 H19 H20
FELEES | 7970 5896 {4 7345 {4 7312 4
FEhn THE 5% 2161 {4 2406 14 3944 1 1349 4
FEhE =R 27% 41% 54% 18%




1.2 IERDRHIFEIAR FOHENRD O
THERREDHNC M LI R 2 1SR4, Ehii T

FHHECIE, EHRGBETIEN 464 £<, DWT,

ERAERF T F (201 ), ERERETE Q1) &2
STWD, 7z, Ehii THTOWE a2 M YEEHEIET

W, EFRETERRLE<HN 95 AAHER->TEY,

ONTC, MELESTE W3 EFM)., PR THE
(K130 HAM) E7roTWNB,

2 SAT7HA4 IR FOREHRD L
BREFEDTA 7H A 7 aX FOREDRIZBND
THHLEN TV D UEM R AR 3 (HEIE) ([RT,
B A BECIE TR R RO ESE] 2% 64 & %<,
SOWT, THEMES - 25 > L RSSO 25 62
e oTnd, it A MIGERENECIX, Tt
W AT VA EORM ] 2K 23 EREREL,
DNT, BRSO FEM) A4 14 fBH & 72> T\ b,
£33 SATHAYIILIARMDORERE

TERHH AEHERETEMHRERREIEEH
[THIRMEEDBHI L DR EHEHS K]
2,500 100,000

[\ 90,000
2,000 80000
/\ 70000 ¥

£ 1500 60,000 i
§ / / \ 50000 I
& 1000 40000 B
H / \ / \ 30000 X
<
500 ﬂ:&ﬁ vA 20,000
10,000
. FoeX ] YN L
@ @ @8 W B ®m o® 2 B O ¥ OB X @ oWoB 0w % B R
B OB OB ¥ 2 m @ o 8 . # R B B OB E T R B B
P FTOE O£ 2 % % % o8 oK # @ - -
AR oM B E B U B L Wy E oM OB OE
T I o® g s P
H + N ® 2 i
ki T
£ M
su M

CoOmEIEMR  COAEEISHE  —— EEISOTHOAIGERTR)
() IEERR FEL G T,

K1 IEXRSHOIZEIRFOREDR
1.3 IEaX FOREERD DT

ERFEICIBTLITHEaAR hOLENESNLT
A O E i R B A R B U U A B 0 2 i R
L 20 L& 3R 2 17T,

B A EIE < DErgdly - 8 TIEOB M 2% 465
%<, 20T, TTEKO Y mORLEED B L
LD EFALEITOBFR ] BN 132 LT D, &
Fha 2 MEBGEREIE T, TEEAN - FroiEosM) 2B
¥8e LR, 2T, THEO VAR ETNE) 2
K29 EH Lo TS, THF 1 hH) OFE=a
NECEE TR, T8GR EEN L) L TBREX
OREL (EHIT, THIL) ) E0OEERORLE LIZH
T LR EALE 7> TN D,

2 IZFIXRMOBEREDOS o FUIE

AL AHIZR | FHIAX+ (ETHaX
{3 RIFBERAR 4] L Lai ] ke
(EEA) | (HEA) »)
1| #itkdl - HTEORA 465 8, 645. 1 18.6 5. 94
2|EROYEORILEENRE L & 0 Y ERILHIHFTOBF 132 812. 3] 6.2 2. 8Y%)
3[A—hILIL—ILOBER 55 1,988.0 36.1 10. 3%
487 —T LA —THOKRRA 39 625. 0] 16.0 6. 7%
A|SBD DEB I 39 2,886. 1 74.0 10. 8%
BRAZHHLIEDTF v IH EBIRERT 2 EAER

6%*4&LT§WE 34 172.5 5.1 2. 2%
1| ZEME - BROZE 28 491.2) 17.5 4. 94
IEBREHEEORE L 28 283. 10.1 7.9
v/ Y- b RURDER 24 154.1 6. 4] 2. 6%
o| Bkt S K L — > BIHMEERA 2 25.0) 1.0) 0.74
[ E R IREI M DRSS 24 235. 3] 9.8 10. 3%
12(ER—ILOEE 23 47.6) 2.1 4. 44
BERHEAOREL (EHT - FHT) 21 860. 2| 41.0] 12. 7%
U[@E Y LAy FATEORR 20 219.5 11.0 3.5
15[5 > FAR by TROER 19 372.1 19.6 13,1
15 450 R DR EIRO 7 BT 19 190.5 10.0 2.5
Bk ESEOHKIES AL S Z BB ERA 17 37.4) 2.2 144
18[CCTV—#EN A SDRA 16 147.4 9.2 757,n|
19[2 Y vy T I+ —LIEOEA 15 130. 9| 8.7 3.74
20[P camii (PCiis(F) OEM (PCIHiE) 14 437.4 31.2 1454

(75) AR EEE AT,

-43-

AHIR PR [FHIX b

i WA RERR ) amm | awm | gk
@E5RA) | @B | @)

1| HEREDERE 64 1,401.7 21.9 22. 6%
2|THEMESAM - 2TV L RMHEDIRA 62 2,339.6 31.7 11. 4%
JERMEEMOREHL - Ediik 12 401. 4 33.4 10. 2%)
A|BRABEDREL 8 33.4 4.2 2. 5%
5| & ATEERR DIRA 6 643.9 107.3 23. 0%
| oemazmronm 2 15 038 0.34
At 154 4,821. 4] 31.3] IE.Sﬁ

(1) deiERRFEL 5T,
S HEMIAR FOWENED ST
BERFEXOHSH A FOBEHHRICE VT,
(FHEMFROBYBERICL D% X 0 ETHY .
[T BITHH O%EC L 22 F ) 14 (B
8 BH) Thot, ZOMELY, UWET 1T T 1Y)
FREDIHE L U THR OEARHEL TWVRNT &R
i,

4 BEFRMELRFEDT—RARET 1+ DIERK
HI-FHMEER TH DT A 7 A 7V a R NOWE
R - 22 X N OWESHRIZOWT, B~
oL - RtEE B L TEAMEH T ED 77—
ALT 4 BEE LTz, T4 7% A 73R b ORES
FATOWTIE, FRk 20 FEFEEL Y, R E <%
EREOWEBGEER O 21TV T e - X7
YUAMMEORM). TR0 EHFm - bkt
Wl D2 OVWTER Lz, 2 a2 FOWEIC
DWTIX, FEAR 20 FEFEECIHF LS hvknrolz
(MO RRE) (BT [REREOH M
LD RMIBH ) Z1ER LT,

[(REDHERK]
AW OREIL, TR 22 a2 MERIL Y EHS
Wl WCBWTAETETH 5,

[RRRD;EA]

AWFFE D RER T, & 5B R Y 3 11 i
THZEICEY, BEEERIND 2 A Sk EREY
Fa—7 v FICBNTa R FAEEOREICTEN S,
WA A MEEREOMRE - WRICHELE L TW5D,



#25% CALS/EC #=5F (CAD B8f%)

Research on CALS/EC (CAD)

EEERILEE o Z
Research Center
for Advanced Information Technology
Information Technology Division

—IEHEARITIEE

(AZREE FR18 FE~)
ER g FNE
Head Kazusige ENDO
FEMIEE HIL &
Senior Researcher Noriaki AOYAMA
R 5E B YR gHA
Guest Researcher Kazunori SAKAMORI
R FE B HOoBE 5E
Guest Researcher Yoshitaka TOHKOH

In the field of civil engineering, advanced product system using 3D-CAD needs for productivity improvement as
well as manufacture. We examined an exchange standard of 3D-CAD data as a part of CALS/EC activities in this

study.
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Study on methods for estimation of site-specific earthquake ground motion
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Design earthquake motion for highway bridges shall be formulated based on appropriate estimation

of site-specific earthquake ground motion.

This study aims to provide a reference technical note that

describes characteristics of various estimation methods of earthquake ground motion and their
application to the practice of seismic design of highway bridges.
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Observation of Strong Earthquake Motion at Road Facilities
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NILIM has been conducting a strong earthquake motion observation program. About 60 road
facilities are observed under the program. This study improves observation system of strong
earthquake motion at road facilities, and analyzes a set of strong earthquake motion observation

records of a bridge.

(R E S & UEE]

E 224 Cik. BB Om R o m
FHPE L, 2EOBR R Sz T— iR EE
AT TS, FETFR 16 FEEN ST, saEMER
EMH R 2 N 7o B B RE % (BT 72 IS TREE R A 3R
LBHZIT>C0D, ZhETICELR TS
< OBNRENT, ERBRFER S, SHEHFHEYE
HOREMT —2 L LUERHENTWD,

—J), MU ELREE T, T FEEDH
ERABERITI T D MBI ORI X OBk E
OHEEEZHIE L, HEFH Xy NU—2 Z@EH L T
W5, HEH Ry hU—271x, £EK 700 Eifo®E
BiT7e &C, Mg BICHEG A %E L. HEBR X
BT AWM ARRRICENTHHLDOTH D, L
7o R B AR S 1B 3 2 15 BT HL 5 B i R 25 CHITIRRIC
EF L, wlEhxHE e SICER STV 5,

142

B—1 — R ERAERRE L E

-48-

RS EASES

1. REHAEROMHIFERE

— R R it 5% oD A [E B9 e B E R A B — 112w
T, MBI AR 2 D OB 25 56 50 E
RNET — 2 28, TETE DL 91T, HasolkiE
BIFICHERF T 2720 D iR AT o T, WRRIE, RS
BLOWEIEE OBEMR /2 E 2 FRiT 5 & &bl
BRI AR EA N E T TOBEATIICOWTIE, R
WG U CTERER T 72, £70. BBRERIFICIZ, I
EEICRTF I TV 2BLIRGESZ B L, S/ &
D—REEZ{T > 72,

2. BEHAKROERICET 55T

— M REBLANCEE Uik, Al m U A BLI bR
OHWFAEZITO & &b, BExER I L OB
IR DAY = — X RlEkOER R E R E 2 -8
WHIfiER OEBE 2 A L. 5% O— iR ESLRINE O &
RH OB 21T 572,

F7-, HEH R Y N7 TIE, VAT 2OEEH
5 10 FELLEREGB L TWA Z 0D, MO HAE
BrlEl, SHOVAT AE2EOY 7L — AT 5
W% 30 L 7=,
3. MEHARREAVIBROMEN

[E5E 45 =11 H @& 28E 3 L OYE D #i b ¢k 20 4
7 A 24 BICHAELIAFRIGEIGRZERE 32 H
E(MB.8, X 108km)I L D HNE Lk S ST,
RGO MBS EMNTET VEERT D & &b
TE S iz sk e AT HESE) & U7 RIS A AT &
1To7,

I EZAE T, 2 0 4 R GIE S AR HTE C
Hb, . BROEE 470.7m T, ZKICIIHEE S



@E

-2 %EUJ REBEMNE

LRFRERAL TR, MERKE ) ok & e
S TW5D, BERT. B—218T X 512 P3 1EIHIK
& RIALE OHT s K OEMLE F R Fod 3 EiFTic iR E
ENTVD

T b CHRIN & Fu 7= 0 FE e LI R R gk & [RIATE o i
B RRNTRE R O LR Rt AT o 72,

[(FEAR]

1. REHAEROHIFERE
[E O TR R O s OREF . 33 & Pt O B i

RTIE, BUER. INEEE L b I B AR RE T%
@waé LR Lz, — )5, 26 fE T OB

TUE, 7 & OB ER 0 B D R S A4, %@9%13
FEHTIZ DWW TCIHEB e EOEB A i LTz, #U)ekE
ZEHET 2 &N TE R BBERERRIC OV T, REE
FELARE, BRI 2 BRAF 72 RIEAMEFFCE D L9 (1
FlEHEER R EE2T> TV TETH D,

BN U 72 BLRIEEER I, Bk & O— RO,
R[RET LV BRI LIHEFHRE SDSHETHRALE
ZORER, KRBT XLV RE SN 154 HERIZHIET 5
394 OIREBNFIE G O,

2. REH AR OERICET &5t

—AEBREBN OEH FEHIEE L i, HEER O 2K E)
FRIAS R0y T V) & B el R RR FHE DO RN AR D &
L DMEED 7 & m W) = — X% 7 5 fitiak Tl
BEROWEHR R EOMERH D L bz, WMEICREA
ﬁ%%ﬁ@b A%%k%&%%@%éﬁ%ﬁéné
MR E ST BIEER IZ DUV CiE, Ak 22 8]
ﬁ%%f%é&ﬁ%bto~ﬁ\%&%%fﬁ%nt
FRERD D ZFENRIAN +0 27 Sh, TERXEHED L
SN TV DHEEW I Eaxtge L LTIk, Mgk o
HFEEMMA[RETH B LIl L7z,

HERF A > U — 271 CB LTk, MubgBE oo R
HoBMIS L OERNO Ry MU — 7 BREO BN A B &
Z . WRHEARE L REEHER R v N U — 7 O )i #t
EEOFE LD, £, BEOHMEFF XY NU—2 T

B, AFBIZELTT > TV D FHAIEREEAE MBIk 2
BRNATO=—ARNENZ &R ynoTcloh, Tk

THP TR AT » T & 7o RME 8, SIHE 2N £
FHVEEMYSEEZ AT 2 Lk L7 m s T
LOBHEZEAT -T2,

o

- 49-

3. BERABHREAVIBROEMN

M—3. B—41%. Hr Eick i 5 BUHIE0E & fRbT s 5
O TINSE JEE 5 0| R IR T & 22 U AURG e 4 7 ) & A i )7
MTRLELDTHD, AT TIL, FEEIEA S5 WX
THARIZEMBECRNE YA R ey 712X
FHIRIEE Y T 5N TnD 7D, EREEE L
Tro FEio. ZAOREEGFITEMERE S L, T ALK
ORMEIE, FRTHEEF L Y YZOHE TIIEH A% 1T 7-
BN ESL, REROEEN/NSW ERghotz
72, I OB ORIEE AV,

TEHT L OREEITE M T IOV T L & oI Bk
BB L ORKRIREOER L, ik, XEPES
BEDTEDISENEMTHDZ s, BEOET
LTRSS OBEENTEEEZLND, —H,
T EOREHT RN RS R IC DN T, F AORIMES,
B EH A LS, BRx el B bElc X0 BEHE
Tot=08, BGEERIC bl U Chnss E i 7 O SR 23/
XL potz, TORIAE LTIE, XKER % #IEH AW
NEETNE LTET ML LTER, STROEE ]
a5 2 08%0E2ETMETERNPSTZZENE
bbb,

AKIENT NG, Sk, FEHEICE 5% < OBLHIRE
EEML, i@, T VoMIE %X
LMERHDLEZEZLND,

[BRRD:ERA]

— RN LA O - Rs T, EEERHO R
AR ET HURE O E IR 2 2B E RO ERIT K
M %, EMEFR Y hU—2 13, MR E
D BANRFE S RIS IZIEH T 5,

600

= B BAfE 635.8gal
S 300 |
W9 T
b L
5 -300
_600 1 1 1 1
0 10 20 30 40 50 60
600 (sec)
= [ BAfE -546.0gal
S 300
w9
i L
S 300
-600 1 1 1 1 ! I
0 10 20 30 40 ( e)
Sec,
HM—3 B DEHE ﬁﬁﬁwmﬁr
. 600 =
bl HK{E -633.6gal
& s00 A
W v
iﬂﬁ‘—soo -
_600 1 1 1
0 10 20 30 40 50 60
(sec)
= %00 feye SXlE 116.3gal
S 300
% 0 Wiras
=-300 [
-600 .
0 10 20 30 40 50 (%0
(sec;





