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Study on the sophistication of performance evaluation method for bridges
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The reliability of bridges is usually evaluated for individual parts based on nominal stress levels while assuming
each part behaves within the beam theory. However, recent bridge design and construction pursues to reduce the
number of structural members and concrete-steel composite structure to reduce weights and such bridges are likely
to behave in a complexed way. Accordingly, this study has sought a further measure to ascertain the structural
reliability for such new structural types. The numerical simulation for a concrete-steel composite superstructure has
shown that secondary stresses can develop noticeably due to not live loads but thermal effects and the need for
additional rules to incorporate such secondary effects into the structural reliability evaluation for new types of bridges.
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Research and study on rationalization of bridge structure by utilizing high strength materials
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The use of high-strength materials is expected to make bridge structures lighter and more rational. However, such
materials sometimes are less ductile. In addition, as bridge structural members become thinner, they are subjected
to higher variation in stress. Accordingly, more attention should be paid to preventing fatigue. This year, we
conducted a cyclic bending loading test for a specimen of beam-column connection for typical frame-type bridge
columns, where a higher yield-stress steel was used. A special structural detail to relax stress concentration on the
corner was tested to reduce the potential of fatigue crack. As a result, the tested structural detail worked well to

reduce the stress concentration at the corner.
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Research on strategic management for existing bridges
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Fatigue is one of the major factors to cause damage to bridges. It should be effective to keep an eye on truck
traffic characteristics on the highway network such that bridge management plan can involve possible future truck
traffic trends with the change of deterioration rate. Accordingly, the present study has conducted to measure the
vehicle weight and axle load distribution for passing vehicles on different road bridges. The result has indicated an
increasing tendency of truck traffic with a weight range of approximately 40 tons and around. It has also shown the
importance of further observations on the truck traffic trends.
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Truck traffic is one of the major factors to affect bridge durability. However, few studies have conducted to estimate
the influence of the difference and future change in track traffic characteristics on the long-term maintenance cost
for existing bridges. Accordingly, the present study has tackled to characterize the relationship between track traffic
and bridge maintenance costs. The estimation results have indicated that track traffic characteristics should play a
major parameter in the estimation of the future maintenance cost and it is important to keep tracking the track traffic

characteristics in different points of road networks.

[BF3E B MR U#EHE]

BRI E M RN A 7T THhY, B
D= DHEBE R EITIERE DM S 72\ K 9 IS Y 2 HERFE
RO BEZI{To T Z Enkbobnbd, &
B CII I E TH KB BEOEITIC X 255585 F6
DHWE SN TEY . KEHEOZS@FHE O 2L AN E B
DI FMHANEN B A 5 2 D alREMERN &\, £ 2T,
AKHFFETIL, 38T — % OEFS & F N & MEF S B AT
O RE UISEME T 5 Z & 2 RENICITY 2 & 0f
MMEZERETT D720, ZBFHED R D ZBET VR
ORI AL A RE LT, T /UG DRAE DO MEFE
B E2RAE T 5, T LT, KEHEOBITORMEDE
WMEDHEFHERER 5 2 DB E BT D,
REARESY

RECTHWREZ LU FIZRT,

1A ERRIBR &R E R

B OEITICMES . ST, SRR, RC IRRROPE 55 %f
REMEFRHEREEORENG LT 25, REIBAEOBER
TIT9, REICHWABROIR, RSB, 18 A 5
Yo, ZREREE, FEona k-1 IOn T, BB, #k =
7 U—1k (RC) WRMZE AT 2 HARMH O RSk HTiE
S OSAR IR 2 3 2 S HEMAHE Ch 5, G I ik
W EE LIRS (2 YY) 2 (0E L EARRIIZIE
1972 (S47) DB WG~ FEZ WA T D K D ICHWit g
TTEPE LTz, 7272 L. RCERRRIZOWTIE, Sk EMN
DIRME A5, 1964 (S39) G R T AL
HED WA CERE LT —ABRE LT,
AREMMIE, -2 18T X D12, 1980 ALz, B
TEM BRI B0 % TH D 2019 4EETE LT, B, A
HETIE, 0D, 1980 ELIETOIS DB IXE

73

-1 HEARBR
s ERETHEE Ty
BR | | gpr qyt| RIOHM T
No # BEm| MEEm
1 |SAE#HSRMT RC |1964(S39)| 40 10
2 1972(S47) (2 BH{REE)
3 |HMBigEFEMT] 8 | 1972(S47)
=2 KB RETIL
353 | AR i)
wE [BAE| A B c
o |y [1980~| 1988~ 2005~
7 * | 1087 2004 2079
@ 50 1987 1087 & F—R0: 4 B DZE{LEE
(S62) 004 £ 23]
® | 20 PFH lgpiny |7—R1IMERU S HE
fig PR mIe DEROELEEEDD.,
L7,

2. X@ER

R-2 \ZAGEIE T VOB A 7T, W EOFFRIT T,
KEHERAEN R D &, BEPRKEVEBIZHD D
HEOWRNBERDLZERh>TnDd, £ T, K
BERAROENE T A—L L L, BEOHGER
FHIE RN S RZBET NVERET D, KAHEDORAN
Z VR TOFHAERICE S ET V2O, HEEEE
DI 72 RAVHIR AR T d H KAVHIR A SR 20%2 30
WS TOFHFERICES S ET L EZQ LIRS, W
FLDAZEFET L b 1987 (S62) 4 & 2004 (H16) £4E0> 2 FE
(27 o CIR— sl CHUR B EFHA EE STV b,
HH EEOAMIER-2 1T LoD, HEELTD X
T LT, T2 TWHHIE A (1987 4ELLRT) 13 1987 48
D FHHE B2 EE Y T d 5, Wik B(1988 £ 5 2004
) Tl 2 BIOFHAI AT O] 2 e[ 7 NS B AR R
%, Wi C (2005 FELIKE) & HAME] B I2d50) 2 E A AN
DEBEOELE RS- FEIMFTD (F—R 0 LIE



5, 2L, EarTromkicHnensg 2 &R
2N 3 HE, 5 B OBHOEIMENRRENT—2
RETHZLIc Lz (F—2A 1), 3l L 5 fiiEFIc>
WCDHFFEDOEA LR LTI L, 2020 FFKg T, 77—
20 LT —R 1 DEENP 2{HIZRD LT L,
Fo. WESA G FERCHEERE LR T, ZlitE
T D@0 1987 -, 2004 4, 2020 4, 2052 4D KA
H (11t LhE) O HljRE & & B-2 ([2R7,

. HELOXEKRYIE L XIRE

ZEEIRTBEE DS 1) 225 3) Tk, KRHEO
WITHE DR WEERICS G2 XI5, EBICBIT S
KA EGBIT R L SMT, SRR, RC KRR DI 74815 0
HmOBRIZOWTEHINTND, =& xid, Sk
TR EOBITEENRE 139 B HERE, SHKK
TITRFD 33 B AREIGET S LEGRENRELE
TLHBMBHLILTND,

L L, —HIZKRMELE WS T, A REREOHR
N, ENFIEFBREEICG 2 HHBRERD,
PRA DY TR L 1 TG I ARIE D 3 3R & i EIEL, RC IR
KROS5 G EE 1R IGO0 12 ' & #7m7 [R50 Ll
THENbILTWD, iz, WEOR @RS
HIE, KAUHEOBITHEEN S VERIEEEEDMAO 1
P BNDEEIIRE A D L, HEOKE ZRH )N M@
T Db D> TN D, £ Z2C, B EENH D
EVMOG U B R ET 701z, AEICHN
LH M E R A X U7 BEE D 2 ER L, BEE
D ICHAHIT B X 5 ICREITH W D EBAED KA HEO@IT
BN ZME L CRFETREEE RN 5,

RiET VDI, 25 1) KO 2) THolr Sz
BOIGBFEIZE W EIRET D, £ LT, KlIET
NDD 1987 FDFE BN KT D FHEEE D, & |
RECEEST 2EFORERESMITIHET 29E 75 D,
TR IICERT D,

Do= XWoq" Noi, Dx= XZWx" Nk
T 2T, EH O R R L BT, AT R
TERICHHIT 2 ERELTEY . W IxBsk i O

BN ISR i oW ERICHIET SEITERTH
V. n 13N KOOSR ORFICH WD & XT3 &
75, LT, RETEET LEFORMEDRIET
BENEZTROLBYMEL, NUHEBETED B
Ans,

Nk’ = Nk x D1/ Do

72¥. RCIRMUZDOWT il - S DS A &
FAUN, SCHR 3) 25810 n=12 Z{E L. SIHT-C8HERL
Bty & AR HlE 2 4 15 L 72,

KREIL, K3 DOEBVIUE LT, EBEOR T,
BEHAA L RR TIEORESCE AL EHEMFEFITLY
LT HDT, ZORMKEL— DG THY . ©H
DA DN TEE & EHT D,

74

A4 GRIE JE R AR

[(#ER L EE]
FHE EOMERHERBR 0L LA R-3 IR T, Kb
@ GR#. ) BxwEme s 0% K4, sHHE E.
IR BENZEE T VO (FRAR) Tk, ST, SRR
RC KRR & BIE TR T D RIR B LI/ D — T, &
AEMENZGEET VO (FHE) CIIHRM Ttk
MBLERE THREEIIBRE L 2o, Ko (0) (1)
(R & SEA0) 13, 3R OY 5 i DB DL DE
WART, 3WHEL 5 OB R A NS — (1)
(TR DFH r—2(0) (fl#) & ik LT, 5
DR L, RN 2D ETICRELS EA RN D
ND, LED X oz, BE LiX, BEROEEEO 2 ER
PG OIERER O WAl LICEE 2 5 2 2B nsing,

(MR R]

AW DORENIE & 7 E L RSN IS CRAE L
TRRTIEH D OO, RBEFFEOENRSE(IZ L -
TP T AMEOHERHERE O ol LI T & 7ok
MWELDZ LN hot, RBRIEDEWRTRNED
BOMFHERE I 52 2 BT T 272012, 5% b
Hk e B LA HEIE T D A S@ R PE D ZEALIT D W TR, 4y
WraAT> T BRI ST,

[RREDERA]

HEREEY O~ 3P A v b OE BT 7= g
BE L THEHTHTETH D,

[5&Xik]

D54 W OSEE O K - SREEREMED & RIRAEFE

A2 B3 2 WF9E, LARMFFEHT, 2008-2010.

2) SAER K O ANE W BRI B 5 L FEWFTE, ER SRR
471 %, 2008

EHEOFEEBEICET 2 HANTE—BR~ R A
kAT A BYS) —, [ERRIFE RS 523 5, 2009.

01980 947 &
©2004 2,686 &

m2020(0) 4322 &
02020(1) 6,523 &

3)

01980 622 &
2004 997 &
m2020(0) 1,349 &
02020(1) 2,150 &

o
o
o

400

500 200

B%/B-ER

o

0

13 23 33 43 53
- 13 23 33 43 53
FE(t) BE®{)

H-1@XFEETILD K-10)XBRETFILO
#-3 BRER

B+ | BET SWEHE | ER (EA/E)

fH#HT HTH 1.68

$H KR HTHR 0.43

RC PRhiR ITEZ 2.80
00 @@ mge T ol DO
15 TS0 S R 20
ilvé ! —_—0) r %23 —Q ) ;
2o 00 ’

F(FE)
b. #HPRAR ¢. RCER#x

®-2 BHERERORBEOER



A4 GRIE JE R AR

BREDRBRODE NI - BEIIZET 5FERE

Development of bridge evaluation protocols to increase reliability and decrease labor intensity in inspection
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Road Structures Department
Bridge and Structures Division

(BP9 S Fn 2 AR~ Fn 5 AR )

£ R EVEE-V/N

Head SHIRATO Masahiro
FAEAIEE W KB
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Itis of importance for bridge inspection to improve the reliability of diagnosis and to reduce work burden and traffic
restrictions on site. Thus, this study has been developing a methodology and criteria to evaluate the reliability and
relevancy of applying different bridge inspection methods depending on the structural and site characteristics of
each bridge. This year, the proposed risk-based methodology has been tested in the inspection of a cable-stayed
bridge. The result has shown that the proposed risk-based methodology has a good potential to account for the

relevancy level of choosing bridge inspection methods.
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Study on the application of partial factor format to evaluating
the load bearing performance of damaged members
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Guest Research Engineer KUROKAWA Shugo

The aim of this study is to advance and rationalize the bridge performance evaluation methods for the repair and
retrofit design of existing road bridges. Especially, the present performance evaluation process in design codes
should be adjusted in consideration of unique features of individual existing structures, such as damage to structural
elements, ductility and post-buckling behavior, load-path redundancies, etc. The retrofit of pile foundations is usually
conducted by adding new piles that have different structural details or are driven by a different piling method.
Accordingly, a new method has been proposed to evaluate the load bearing performance of a grouped pile
comprising of an existing pile group and newly added piles of different type.
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Development of the guidance on techniques of repair and reinforcement for road structures

(WF7EHR AFn 3 4R~ 6 )
E R IE AT TEES R ZEEE ER EVSEE VN
Road Structures Department Head SHIRATO Masahiro
Bridge and Structures Division FIENIEE Pee BN
Senior Researcher SASADA Yukihisa
R E Ve fshst
Guest Research Engineer ~ SATO Yuki

Several techniques are available to maintain or add strength and deformation capacities to existing structures,
such as steel plate fastening, concrete jacketing, FRP bonding etc. However, repair design methods are not as well
established as design specifications for new bridges. This study aims at providing the information on design methods
and know-hows for major repair and strengthening methods in the limit state design format. This year a method of
steel plate fastening to connect horizontal stiffeners to vertical ones was tested to improve plastic strength and
deformation capacity of existing steel beams. The test result showed that the proposed steel plate fastening worked

as expected.
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