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Seismic behavior of steel bridge piers considering soil-structure interaction
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The present study is aimed at grasping the seismic response of steel bridges by considering

soil-structure interaction. For this purpose, by using comprehensive hysteresis model for

steel bridge piers developed at Nagoya Univercity, four analytical models for estimating the

influences of soil-structure interaction are prepared. Still, the soil part is modeled using the

plane strain elements, and the physical parameters are calculated by equivalent linearization

method. As a result, in case of ground type 1I, the seismic responses of the steel bridge

piers using the proposed model are larger those of analyses ignoring the effects of the soil,

when the natural period of the steel bridge pier is close to the natural period of the soil

which is calculated from the physical property by equivalent linearization method and the

predominant period of earthquake motion.
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1R || 0.424 0.020 1.150 0.253
2% || 0.387 0.020 1.090 0.259
3X || 0.387 0.020 1.090 0.259
4% || 0.270 0.020 0.469 0.187
5% || 0.203 0.020 0.441 0.204
A +EH (X = 0.20)
Wi E i i$ i - bR - SEAE R
B | wEEER | BE | WEER || EH | BEER | A | REER
T(sec) h T'(sec) h T(sec) h T (sec) h
1R || 0.418 0.050 0.471 0.061 0.463 0.037 1.086 0.259
2K 0.109 0.100 0.374 0.020 1.086 0.259
3K 0.108 0.000 0.374 0.020 0.940 0.184
4K 0.359 0.031 0.416 0.065
5K 0.225 0.020 0.406 0.181
Hu#E -+ (X = 0.50)
WA E ik =AY TEE A b SEARR T Mok
B | mEEER || A | BEER || AY | BEER || B | BEE
T(sec) h T (sec) h T(sec) h T (sec) h
14X | 1.050 0.050 1.080 0.053 1.055 0.050 1.099 0.081
2K 0.109 0.100 0.390 0.019 1.086 0.259
3R 0.102 0.000 0.374 0.020 1.085 0.257
4K 0.373 .| 0.020 0.867 0.158
5% 0225 | 0.020 | 0409 | 0.181

M-8 i3, W@EK/T A~ R;=0.35, MR/t
A—% X=0.50, ASHEE % FUKIALIM & L7847
HRICOWTT LD IO THY), HOoXBU B L UE
RFALIZDOWTIEE— 6 EFETH 5.

RIER & AR, WRREEETN, HThEFVB X
UBEMEHAE A v ¥ 2 FNVICBIT 2 BHTER O KFEE
MEEZIE L, BREBOBEMERLTE Y, WERE
AV YV 2ETFNDPETFRERRDEEZRLTVA, Ih
KR LT, SEEHRHEA v L 2TV L BB
B, Wiz CORBRLEERY, LoEFLikR
TREZIBEERLTVA, £2C, E— FEIFICE
D, TOEMIZOWTEELNE 5.

F— 413, BBHTINIIBITLE— FHEFTERD
L, A EE— FREERIIOVTRLAZDDOTH
5, 2B, BEOLDIIHBOARADE—- FBITET-
RBORRLBETEY, X=0.20 & X =050 B4
WDOWTR L.

ELLOBEMICBVYTE, E1RE—- FOBEARY
X, L9 WEETHL. 275L, - FRESZHRII,
X =050 OEFAITIE, 0.081 &SV, ThE, BW
HOBRPFEBN L E— FAEATTWBE I LERLTY
5. X=0.20DBESICIE, TOL)TREEHKONE
WE- NiE, F4RICHET S, $42b5, X =020
OBFENDEERE— FIIHBOEEFEBYZE—F
EEZBND, FIT, ERE—FE2H—9IRY. &
B, B—9ilB\T, BHOEERIL, BHLERIHF
ETHITRICBVTEYESETVWAELD, HPFTIHE
HITESIC BT A RPBICO U BAPEHOERE % &
LTw3, fitoT, BlZiE, B—9(b)(g) Tid, ik
FIHART, BHIEEICKE (IREIT A5E— FTH
BHIrERLTD, E- FREBVWTY, BHOE
FAEBHE RBE—FREA=020DE &I, 4K
E—FTHY, X=0500 ¢ &, BE1XRE—FTH
BIENThD.,
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AT
-

(g) 4 XE—F (XA =0.20)

T
Tt

(b) 1 RE—F (X =0.50)

(d) 2 &kE-TF (X =0.50)

TC1TT
It

(f) 3xE—F (X =0.50)

—_

(h) 4 XE—F (X=0.50)

H—9E—FH

FLIRE— NP, BHOERIZERLTWED, H
BEHOIANT -2 BHIARINT N XEEHIELRDY,
BRI, BEEIAMO3IEFTAIDLKRELS ko
ERDbNRD. Tbb, BHOBERRY & SMmHETL
SNHBROEAERMAF R 5FE101F, HIRHEE
DEYBFHRCEY, BHOISEEIRELS 25,

4.3 WEHHIFICLBTMDEZINRYT ML

BIETE TTI, PRERHNOBH L, PREEAY
ORI T AIREIZOWTE W E LD, 22T,
CCTRBHOMEL /ST A - 2 BAIRETDH I
T, BHOBERII B S 2, BUREANRY
FELTEED S,

B-— 10 i&, £HEE (FUKIAI-M, JRT-EW-M,
JRT-NS-M) # AH L7120, BHORKIDEEMNE
L UOBEISBREME D LI, BHIBEARY MV EH
Wb DTH5. (a) BRKNISEEMANY PVERL,
T B ORI E BN 2 BH ORBKREMN CEXTT
1bL, MEIROBEFRHE LTwb, 72720, %
WM A Y L 2B FNVIIBWTE, ROBEFED &
LTEIRE- FEERT L L, RidOE) g0 E
RPN EICBET A0, 2T, BEmE A
YaETFVOEIRE-FORAMERAL. £/, (b)
EREBMARY PVERL, HBMISEHOKRENE
EMNEZBHOBED 100 550 1 TEXITTILL, M
(a) EREE L7z &b, HETVICLBIBEANRS b
Vi, WEBIWIC L ARHROTHEZRL TS, &
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O BREEEFL T
A e

5 ke BEHEE A v 2 ETF N

15 |0 wimgmimgs v =70

R s e et

(a) MAIGE LN —BIH EH

(o)) oo
| |

Sr/(h/100)
£~

(S
!

(=]

(b) BB IE LN — B A R

B— 10 BAZIGE A bV (I ER)

nit, SHEHORSS - M E E L TIHEES
HET 5720 THD, BRI ORBIHE->TVS,

K- 102X D, HgEEEETIV, HBIXRETL,
PHMEHIE A v L 2 EFLD 3EFIVIE, FIZFEL LD
LR LD, O L, RRISEEM, RENEE
MOTHIZOWTEI LN TEL, Thbh, il
2L LTRSS #EATHNE, HBEEET
WICEBIDEEIE, HBRLOEREPERLTH, KX
LN LR LTS,

—F, SRR v Y 2P, WERST
A =% X H0.20~0.40 (T = 0.42s~ 0.83s) D& &, ft
DIETN LD SBRRCEEMAVNELL oo T b, T
BEMICELTE, BRAREEMIZEOHRERZZRIL
METELWLOD, ME{hoTWE, I, |
BHEcoEEOED, BHOEAEEY L SMHERILS
Nl oREREIENTHWEDTH A, T2,
X A50.45 ~ 0.50 (T = 0.94s~ 1.05s) D& &%, fbo
SEFNICHARTRKERBEEZRLTWS, HFiC, BE
EAICE LTI, FFEICKERIGEERRLTWS, &
DI LB LTI, THk23) THRRTWDH LI, 2
NG A=y EFNVOBEEATIE, —HB, BHARK
WERBOEMZMZ S L, ZOFMICEMATHL YL
20, FREICIEERAHIC RS2 A Sh
TWh, BICE—8(g) TROHNS LI, —HIZEN
MRAEHEDPROND -0, EBHTIE, ZOBED
IBBEZRTZEEBVWERDLRLY, HIFictTOEED
WY, FELE- FIIBHIKEERTSE—-FT
Hb570, TOEMIELLFHHEISNTNEEWVZ 5.

5.

REFFECIE, SMEEN - AR - BoERNELA
NA7HIZ, HBEEE T, #giShEe TN, 5EiE
Hg Ay ¥ 2EFI, EMBERBBER Y 2T VD

[l

420Dy 4L TOWMKETNV &R L, HBEEMELE
BMTedT) 2 &2k D, HEREFHOECERELL.
SRR X v 2 2 TN TR, FMREBILFE
rRVWCHEBOYBMEZRE L. UTW, FFRET
BonIHERE T LD,

@ HBEEETIV, BBRITREFVICBITAEHO
B, B o -EZRIIMEETER,

@ WHEHEE X v Y 2 BTN TR, BBREEE TV
HRTETFBHOIGEEIRES 2oz, THiZ
W OBREEBRAE/PMIFM SN TS et
BH5,

@ MBI T I LA v L 2 ETIVOIRE
EFEBELTCWDEI LD, oM EL VE
B rMBITRERIBELRELTHS LY
Bc&s.

@ SMBETHBER v > 2 EF VI, @ELSS X -
ZX=0.50 (T =1.05s) ODHEEZHRE, HWBEE
EFTNEL Y LSEMEINEL kol T, 1B
WemgoRAREF %Y, ETERIREE -
FAHUBERICE R LT WO Th 5.

G ST HE A v ¥ ' PN, MER ST X -5
A =050 (T = 1.058) DFE, HEEEETLVE
DLBEEIREL RS, CORRELTIE, &
HoBEERBRY L BBROEFRPI/—-B LI LI
LY, TELREHE- FOBHSICETL, 2,
HEE O EBEL L AR L0 TH B,

B, AFETIE, MEROSENLHERICE
TIREZEL TRV, #oT, MEROBAD/NT 2 —
YERETAILILLLEHNRRINEEZMIIT S 1
T3, FEHIZIRENTWE, 72, BIFEICOW
T, BN SVOT AL H S IR % o
2%, EREHEFEATIERIIFEVE VR B, K
T, MBOFEHTNE L EMBERLFEEZRY AN
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F2ETIT>Twa2%, WBORER L ERIRELEE
T A2, WHEEFV (HDEFN) 29 28R
T 5% EOFRGBER~OBITIIUETH 5. ki,
Wi LIRS EEAT AL, 2L T, B0y
TEEDO THEEERT T DRROFEEERT 5 2 L5,
HERREEL LS.
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