55 2 [ESEMEE Y OFEMTL BAERAT & TRRET~DILAICH T 28X #R

)& LKFRE Z 51T 583 R AT EEH o
SR VA IRATERRAT

IS *

*Ph.D. JUNLRKREBEE ITFHREEHFTEH
*x T AHBLERFHR IEHIUHSRARIFEH
* %% T BigEihiat SWMERARERAREER
+AMIFRFERER LTERIERHE LIRS

(T802-0072 fEFARAL M NEILR RAER3-1-1)

+ +HERI AN EREER AT AN E BT

++ +HEBL AN EEER AT RS

BEEE* ¥ EmEEXRRR pEst, grsstt ettt

(T804-8550 &R ILAM B A MR AUART1-1)
(T466-8555 ZEANREh R HLHTHRT)

(F550-0002 KB 7E R ILF 8 2-6-33)

(T804-8550 #& MR AL AM T EMEALAET1-1)

(T812-0055 #& P48 MR X 3¢t 2-7-53)

EEAHEE L SRICBVTE, EHEOEB» S - F—HiCHE 2T L2ABNE (RfT
FRNE) OSBRI, L2 LS, RAMBIHEEHICOVWTIX, KBR%D
BRERFICLER L WMRRE 21T ) 20 0ERHBERSTHILBELATVW VD, EEHO
1/3.4 ORRBEACTERIITbNL. AFR TR, 2OERERLABRERETYI 2L —
YavT Al LEETRAL. TOBKICBWTIE, EBREARS L UMBEREEOEE LR
KAR, I—FAROEPMEFVERA L2, BLANCISHEL L BEIELE AV, &5
SHEEFNVICL BB LT o2, EREREOEBICL Y, ZHEE TNV RAAEIEER
DFATICOENT, EROBBEMEF VI D IFEBATVRLZEDYBALA. TAZHEETVE
BT, HERBIMREILORL 28H O 217\, BRIVEILO L8 R AT D LR CHE I

GBI EEHLMITLL.

Key Words: Steel bridge pier, Finite element analysis, Local buckling, Elastic-plastic behavior

1. BLBI

P ELOEH» SHBBMOMEHIRE LTa—

FMWICHE A AT AWE (LT, RAFBWE)
PRI EE 1 SRICBVTRA S R, RITH
BWIEICB L Cid, REROMEFWE L LB ICE
NTVBLOWMELH LD 9 A, REBHTHEL
NVOAKBEBRLIEE L - LTCOMBEORTE
Bz Aot 22T, SH RSN O6
BT 5 ERERAR %158 2 B BT RITERIAT
b, BAWD, EHMEES L CREBRIRE S
FOVARLIR
FREHOMBELEET 2103, BRECKEN
BEGPLERZTTRETALERSH 0, M
BT GRHSULEL 22, ZOBICH, MEIEMR
%o T BRI % Z IS AN 72 B A TEM TG AT
R CENEREND. R, ZOHOERTR
WEHRLARVTORITONTEZZLY, 32—
yHBEORBHEL, NAEBREERKV I Y

TOERICLY, EELANVICBWT bRETEMNL
BHWABIITRABEI I hoTEL., DX IR
WERBL, REEERRLE, FRERXRELH
VR OB AR RS (bR, P
ZHOHRIBRONTETHEY ~9)
AT, AREZFEL BV THRR AT
HEMEBITL, RCEBSN-BWEROY I 2
L—vavzITRas, 8510, #EMRALE2E
BELTHFETY, RAMEEBEEGHOEBEIRIC
RIZTHBYRET 5.

2. EEREEHES

ERBAGOBMBEH 2K — 1IIRLTWS. WHEH
DI —F—FHIITMEEEF2Z2mMTHAIDIT O R,
WER75 Y 27 Tlm, #Y 7 T8mTH 5.
Brek A £ 133073m, WA A S HRATEE X 0 280m
roREBETH S, ERMIMIIMOOYTH D, +OMH
EHEM Z BT 2 70102, —H5IBRRBRIEH S

— 249 —



N LB R ERER!
[ |
A (S A
[ I A
| I R A |
[ I R
LI I |
[ |
[ R |
| I R
[ I R |
| I I |
| I I B
1t
[ A
[ ]
Q[
8 et
110t
IR RN
| I I A
(I A |
[ O |
| I
—debdabd
[ A |
[
[
=t ro-
[
[ A |
| Iy
= raTraT
[ A |
[ |

unit;mm

B—1

BB RS

¢ (N/mm?)
3

200 |
:ﬁ%@m
0 I 1 ]
0 0.1 0.2 0.3 0.4
eP
B—2 —#55RICHT OB T

7. B 2100, —®@5RARTHEONLER D —
BMMOTAMRE L A EOHMTCERL K
oD - BBHOTABBRERL TS, BHTIE,
CUNDEL 2B HBERIULEOELRDE—E
EIRELTWAS,

WK (75, 927) ORERK/$F A—%
Ry, ) 7OWREKR/Y5 2 —% R ,, #HREIHEL
y/y* (y* . MCERERICLVROLN L HEH
MIsmI) CHIR%RT2 260, WRERZEL
BEBILNTERLT . 2070, ABRHTEROK
EFCIRD & ) R HIBRATERT S e,

L 1 1 L L

. H"HEYToL

R~3 S 0KPEAREE

R:=<0.4, R,=<0.5, y/y*23 (1)

AWMGEER T, BB LWERRET Py D
15%% —EEME N P L LTHEASERZET, BYVE
LK E H % YRR ICVER & ¢ 2 KR F A A
REASATWVEG., ZIT, PoRAHRKITHG, %
bLICEBLMETHL., KEMEHOKE &,
WA A DKTFEAL 6 DIRIBAT 0 — +8,9 — ~6,0 —
+26,0 =200+ + - LHERMIMLBPORT S
Foklifmenrs, - 30RAERIRYTEIIC, &
RIBCBITA|OELIEIEESRZ, B, K
B 6,0 ARSI VRSN ETHS.

H,oh?
=
ST @
P\z
HyO = (O’yo - :‘-); (3)

T, h=HRETHE RGIOEH, EI =g
Mitk, A=WEM Z=WERKTH2. Hy,
8,013, ENEh, WHHRGLAFRLEAZLTR
D BARAKE S, #RISHIET 2 R S REE
LOBHEE L >TWVA,

B, KEBROBEMIZOWVTIE, XB3) 288
=X (RA2R

3. BrETIV

A Tid, EREEEY AV TRTEROKME
Yialb—-vavikETRADN, ORI, E
Bt L UBRE GO K2 ZR L THRAA
D12 DARBITHRE L, THEI VHESOR

— 250 —



'\/:’

L PP P
T X
—

I
|
I
|
I
|
l
l
|
|
I
|
|
]
|

R-4 EERZEX

RETRVINER, RYBREELAVWCEES
gL (H-4) . EREAERZERICEDLE, B
BEZHERTESL), AREM, AROTAME
E LTI %1772,

BrELEENE, BSEmARNICEES I - EARBYHY
ERoMBA TR TEas L L, BARICIIAED
SHBEALR L BEBEARN LBz, 510, RES
WIVHEBERLZZHEETNVE 2HVZHEED
WA

ZHEETVE, MEEHOBRVELMTETOR
BaeHEICYIaL - MBI L EBMELTHE
RENTHRVELEBEFVTH D, AEDERM
e M/ - BET2RARMEICiNZ, BEREOE
ftARTAERBELBAT LI LD, BER
OIEE, OFAEE, BRBE Vv BRREERET
5, BARBEBICIEI—FABLRHAL, BLANZE
FRALAI & BEVRALR] 2 A G RSB 2
BEARELTWS,

SHEETVIE, OFTADONERERY» S AKOT
HOERICELFMM OB R LM ERE, Lk
WARERE NG A—FTERTHIELZEELT
Bh, tAFEFRTERES N MBEBEHOBR DKL

BHERERZACEXY ) 7L—Yavilky,
BNTICLER/NT A—-SBERo L, SHtO—#5]
BREBOMEDADLTRTDNINT A — 7 PRET
E2L)TRENTVE, REFTIEIR- 3ITRT
—EERABRMR LD, META—F2RELT.

4. BIHRBLIUER

4.1 EBMEEORE

(1) #E—-EArihR

PR RE LT, BHATOKREHE - KEEM
MR OBERE#R % X — 51K Y.
SHBANC L @R (K- 5 (2) T, 1
BE-ZEMNBROGRNABICREONR L, BEHR
DBRAMEMESLHERIZIIEAARZ Y, TRIZERT
REZ SN Z2VHERTH ), ZHERFRIEICBITS
SHBAMOBAMORALRTIOELEBEDLIS,
BEVE(LANC L 2BITHER (K—5 (b)) &, &5
BWALANC X 2 BITAER L D EBRMRICEV. LAL
ZH S, BERK—EOKRE SR THERALE
Wi, ERTIRBEMFFCAGOBTHRDO N
5500, BTERICEFOL ) ZERIIRO LY
VW, FORE, BEV-Z7OBIERERI DA
BoZ2dbDtoTwd, CHIZBEBBELAIDERA
ERTHIDTH 5.
ZHEEFVOBRITHER (B-5(c)) B@FERIC
DVTERBREPLZVR—BHL TS, REH
ROTBRDIERKERLIBIZALTH Y, MOBITE
RICHLT, PROBEOCRVERIMELATVS,

(2) ERHR

B—6i2, SHEEFMCL BT THONLE
BRERT. chbid, RFSTOKRFEEMLHEHD
BLEICELL EORABTERRORHERETS
%. BRDY A FVICBIT % +45, ¥, £OREH
HELZBOKFEMERL TS,

CORIRT LIS, +48, i THREBERD 7
7 v VILRIEEAE LD, +76, TRMBIREE
DENERLERDONEL, 5 L-EBESRE, £
B OBRBRRY LEFIR—HLTVI,

C OBREDOHRBEAIMRLIZ A B D KE W (y/y*
=3.12) »%, ThOOERRE RS L, WM
BOHIC o -RBEBEE— FilkoTshH, #HE
MBOKEEFIPNAE, T-BREEEIRTE
DIALTTILMBLY) TROLTELTEY, ¥
AT7790E0BRERBORENEBLHETET
VBRI LD RS, TNODEIFEELERERE
BA{FELTWVS,

— 251 —



" ‘ gg
i< g BRI

-12 0 12

.
]

Iy £ =
i — BBE(Lal
-12 0 12

-12 0 12

(¢) =HEETIV

B—5 KPHE-APELEFE (REHR)

4.2 #HEMELOLE
RASFETUTEARR 12 BT 2 HERIM L y /1y O
BERARD DI, y Iy *ORZIEHPIIOVTHHE
Wi, SR LT, RIS TOKEMRE -
AFEEA R (BB 2H-T7ICRLTwS. B
HDy 0IZTOMNE, y 1idy 0ICHERy/y*2H
1/3 1L 7= LWIFE, y 243, TOWE*&E{bs ¥
TR AT 77 2HMBELEITFTy LIZIRIZHELWY

(a) +49,

(b) 478,
H-6 ZEEH

yly *ICLABHERYT. M-TOHRXYD, y/y*
AL SR TOBRAMHNICRHT YRR EL %R
Vs, E— 2 LBOFERICBVTy [y *OFEIKE
CBATWADYEb2» S, IHIGMOBMICE 25K
BRICBULWTHHREATWAERTHL ",
RiZyly*ZHE Ly 1Ly 208REZRD L,
EWIZE L —BLAEBROBHEREZ>TVE, &
nEn, y/y* 2 ABETIHHRE, WEOEKEIKL-
Th, BZFAT 75 LHBOEETHIELTY,
BEATCONE-ENICECKREZEZELRZNT
Lasb s,

TR~ 8iTid, AT TOKFREMA +75, DR
DEFEREZRLTVS, y 0OHE (H—-6) K

— 252 —



HH,
—
-

£
//

- —o—¥0 .
o R
..A..‘yz
0 l
0 5 10

8/d,

Y

B—7 KPHE-KPEOLERE (L)

HRIMUBTH R -REERT - FABIRS L
505, yly*OEERERLZy 1, y 2 Tid, #EIH
MEBETOHPHEETIE R, HENESFOENER
PHEEIIZoTWS, #HEIMOERS y 01TH~R2
PHLPICKELS BoTWE, TALIR, y/y*Dik
BICE DI RSRAS LA} ETEHDT
5.

5. Bbhi

BOELKEHEL X 2MRRAEBEWHEISH
OHEBUERERSEN L, BFOBLAETV (%
HEEALRE, BEEELH]) BIUO=ZHEETVERY
TiTo7:. COMRKERID, BENEEN, &%
WEBHOALZ Y, RAEHEHEEMICBVNTD
ZEHEEFVIEHNTHY), BOoBEOMBHEET
VIDBENRTWEZEDPBL e Rolz, T2k
WRIMBIL y 1y * OB, RAEHHEBH L&
Kt DL DL LR THEIC R 5 2 & 2 BFTHIC
L HRL7.

& R

1) ERE—, BERE, BrE—, BEHNBZ:
Fr5F 4N T4AIESHBEROER W
FBIKICEES 2 EBREVEFE, BETFERXE, Vol.
384, pp.133-142, 1992 4,

2) EAE—, RERE, HRLE, HARR: WAIR
HEMEWEE L) —HOME L ERME, #
BT AER 30, Vol.38A, pp.143-154, 1992 £,

3) TwEz, HlUkZ, REEE, R, TiE
& MR R EEHAEOWREIIET S

EER, FRENOERBRERT L ITRKEHC

B 2E8XHE, TAR%¥SR, pp.339-346, 1997 ££.

(@ 71

gl
il
lllllll!.n

d
A
\
\
\
t
L
\
N

K-8 R (+74,)

4) BAER, REBE=, HFgE, IXE, #H
% CHBRBOMBBMOBYBBRMBITE XV F
~v—275 ALV, BR LM, pp.138-141, 1996
#£8H. _

5) KHEZEZ, mHEZ, AKE—, P, K
HHEE, BhEd  AREMONREECHT
HEETERATY 7 by 2 T OBERME, SR AR
pp. 33-39, 1997 4 12 A.

6) M LFRAAERNNERES  ARIEHOHE
W BERT L WRBREICH T 2mXE, AR
2R METZEZEBRES) . 1997 £,

7) WHRIREIAWG : SISO RREHEST R LT

BRSO -0oOHEN, tAES HABERE
LB EF M IEZRE) . 1996 .

— 253 —



8) %RESHE, TRE, SEES, MEM:RVE  pp.189-206, 1998 4.
LMETOHPBHOFRERIEIC L SHT L (1998 £ 8 A 17 B&AY)
MEREBRI, TARZFRFIXK, No.591/1-43,

ELASTIC-PLASTIC FINITE DEFORMATION ANALYSIS OF
STEEL BRIDGE PIER OF BOX SECTION WITH ROUNDED CORNERS
UNDER CYCLIC HORIZONTAL LOADING

Eiki YAMAGUCHI, Yoshiaki GOTO, Keigo ABE, Masataka HAYASHI, Yukio DOJO
and Nobuyuki YOSHIZAKI

From the aesthetic point of view, the construction of a steel bridge pier of a box section with rounded
corners has been planned. However, since its seismic resistance was not thoroughly understood, an ex-
periment of the pier under cyclic horizontal loading was conducted. In the present study, we have tried
to simulate the behavior of the pier specimen in this experiment by the finite element method. Three
different elastic-plastic models of the isotropic hardening, the kinematic hardening and the three-surface
model were employed in this analysis. The comparison of the numerical results with the experimental
data indicates that the three-surface model is superior to the others. Using the three-surface model,
then, the influence of the stiffeners were investigated analytically. The results show that the influence is
not clear up to the peak load, but that it becomes apparent in the post-peak region.
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