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THREE-DIMENSIONAL RESPONSE SPECTRA FOR MULTI-SUPPORT INPUT MOTIONS

g mE-TT RAERTT
By Kazuyuki IZUNO, Yoshikazu YAMADA and Hirokazu [EMURA

New response spectra for multi-support input motions are presented to
study seismic response of long-span bridges. Three-dimensional
response spectra are defined using response of simple beams with
various natural periods. These spectra clearly verify the dominant
vibration mode and the c¢ritical location of maximum response.
Numerical examples using the earthquake records observed by a newly-
installed array at the Akashi Kaikyo bridge construction site show
that the different input motions to each support produce different
predominant vibration modes in the absolute acceleration response
compared with the case of the same input motion to each support. It
is also been observed that relative velocity and relative
displacement responses decrease when the multi-support input motions
with phase lags are considered. Ordinary response spectra method also
examined and it has been found that the approximatied values using
RMS method overestimated the maximum response.

1. @30

BEFEBROBRNMIEITETESLA, HEERABLIE LD L TEABROBEIEE(CEDLRT
Wi, BABROBBLECH L TR, SEHCH CABESANSZ EEFZORT, UMELE
AERLIEANETILEFS 2, COL) 2BEYOLEATIOMETE., ANBEHFILECEL

LHRBBFEDLOTKREL, TORBEL RN CRIATAICLIEELI LR LEZLAD,

f, BEHOTL-BHF— b EABLLEGINI LI o TELFY, 207 - 5 DA
EDIDL L THAEHEAHBESEZZONL, TV-BNZI- TI20HEBE*SHEATHREILELRS
e, ZEANAFERBLLEMWERFTE2T2)BUEEELEREBET L ILEFTTHETH L, £OHEK
b, T—D—XABERE LCFLELERE L2, TH¥FNEEERLI L EEIONE,

BT, BEWOLEANOMBEIZ, fERFEME L L » THMLBIERBK T2 ) OFEBETHD .
TSN TFFAMIFEENFELHLRTWE, L2 LEIERACEIARERCIEEDERD
HEBIAKEL, BEDIBEY BT 2 2BEB0 KN EEPRETH L. I TIHEANT bV
OFEAFEZONh, B - BE - BT RELHNEANRS MWEOEZF4EAAIBE KL T
ZOREMERFTL TVEY, COFRERIEOLILBEYCIERITERTHL P, HEEFVE L

* I RBAFEDT IESLARIZH (
o T EEAYHEE LEHBLATER  (
ex T HEKEPEE TEHLAIZEH (T

T606-01 TR /L 7 X & HAN)
F606-01 FART A 5 X & H A W)
606-01 FAT /L X FHHEAN)

—707—



RENOBETHRETOILENS b, 2, ANBEHR o THHEIrMECLIEELHII, &
HERZLANBBEHOXE*TEMKFMT 2B ICRES v,

FITABHRETIR, ROEANREAANMBETH 225 A VEELR Y BT, MHEADFBEY
DEBEICE 2B Y BBIIHLLII 2R A, BANIZE., BFEOREARZ P VIBITS1H
HEAEEBEEFVOPbIK, BRI FVE LT—BHOBVERREYEZ., 20FSAANLELEE
AR P NVELTEBLE, T/, FREBKRITHCRARTLIIL Lo THHEEEED. AN BES
DEBLRENWIIHEYT AN TELLITLELA, UTOETE, EHANDEARY PVOEE
EHAEBAABIE R L, RTFEOANB oV TRE 2Tk o/, BESBFME LT, HEBHOT L —
BUF— 2o BoN2BARABREGCST 2 HANBEARZ PV ERL, $72, RO ELHE
BEOHBL o7,

2. ERAL

RETRHEAREHCAEEANBEARI VVOEERITE I

Fig. IR THMPOMELE BRI HERPFLETRANIALZEALEELXL, COROEHHFEX
. MTEROALYE 2 ABernoulli-BulerB ¥ RET S &, HH L UEXE2H VW TROKX(NHTEDE
na,

2 4

ma v;t(;c,t)+E18 ;v;;r,t) z”mLZ
BL MEROBNESHLVOER, ERY Y7 ®, TEWE2RE— AV, LEROR S, 500k
HOBEFRFROZ AL AN SN ORBEMEE. wi,n 38R, KEXC BT 2ROBEHRDIzbA
THb,
ZZTE-FENOEZAETHAVT, tbARwx,) 2 RATEDT,

xam—m%@u) m

Wit = 3 0 (X (1) @
n=1

AL, g, HPRDOBBET— FEREEDL L., ¢ FPRE-FCHTHREEMLERDT,
R, nROBAHHEE

El
@, = (nfr)z 'm?- (3)

PRV, TAREEEIMT A, R, L, FRNT, RO2RICHFITEILHFTES,

*

T

=

Nl
Maximum Response

Fig. 1 Simple beam model with multi-support Fig. 2 Definition of each axis for multi-input
input excitations. response spectrum.
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Fig. 3 Velocity time histories for Akashi and Kobe records of the 1991 Myanmar
earthquake (NS components).
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Fig.4 Normalized cross correlation function between Akashi and

Kobe records of the 1991 Myanmar earthquake.
(Radial, transverse and vertical direction, respectively.)
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(c) Relative displacement response

Fig. 5 Multi-input response spectra using Kobe record of
the 1991 Myanmar earthquake as both input motions
(NS component).

(c) Relative displacement response

Fig. 6 Multi-input response spectra using Akashi and
Kobe records of the 1991 Myanmar earthquake as
each input motion (NS components).
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Fig. 7 Contour map of multi-input response spectra for absolute acceleration.
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Fig. 9 Multi-input response spectra using Akashi record of ~ Fig. 10 Multi-input response spectra using Akashi and

the 1991 Nara-ken Nanbu earthquake as both input
motions (EW component).
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