Al7

2 7 0 N JTENR D[RR 23 A & ) R S A R IS - 2. D BT D T
Influence of Rotational Polarity of Bi-directional Input Trajectory on Seismic Response Assessment
of Structures

OffEA G -« AR
OSubaru GIGYU, Akira IGARASHI

The seismic performance assessment for seismic design of civil engineering structures is typically conducted by
numerical time-history analysis using earthquake accelerograms for this purpose. A particular character of
structural response to bi-directional earthquake ground motions in the horizontal components appears as the
influence of the rotational polarity of particle trajectory of ground motion is described. As an illustrative example,
dynamic response of a simplified model of a curved girder bridge supported by bidirectional seismic isolation
devices and uniaxial dampers to bi-directional ground motion is shown. It is found that the rotational polarity can
affect the peak displacement of structures when the rotation of structures is considered and the influence of
rotational polarity is not negligible.
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Fig. 1 Structural model

Table 1 The Parameters of the Structural Model

Parameter Value
Mass m (ton) 1000
Stiffhess of Bearing k (kIN/m) 15000
Eccentric distance D (m) 2.39
Dist.a:flc.e during the CF:nter of the 66.8
Rigidity and a Bearing L (m)
Moment of Inertia Ig (tfon*m?) 1.50%10°
Length of Damper (m) 3
Set Angle of Damper ¢ (* ) 45
Casel case2
Coefficient of Viscosity (kN- s/m) 0 3000
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Fig. 2 Acceleration Trajectory of
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Fig. 3 Peak Displacement of a Bearing

Damper 1L

* Damper1 C

.

Damper 2 L

Damper 2C

Damper 2L

Damper 3C

Damper 4 L

Peak Response Disp. {(cm)

0 100 200 300
Angle of Input (° )
Fig. 4 Peak Displacement of each damper

Damper 4 C

3. fEMTRE SR

BANNTFIANZKT D casel, 2 DITKDHKRE
D& % [Fig. 31WZ/Rd, F7-. case2 DBEDZ
VR — DI RINEEN % [Fig. 41127, ZOM
TIBIOFET LITKRFHE 0 AREOFRER 2R L,
C IIRFEHRI D ANREDOFERZR L T0DH, Zhb
OFEFNS . AN OEERRMEIZ L > T, £2TOH
YN TIRKICEDRRDFERDND, Lo T,
EL M= DATIORTIX, ¥ —DERe
1E L < FHI SR 72V ATREE S 8 5

4. fhEm

A2 FI AN & 2 HFE IS IR R Z R O
i & LC, (AHD RSB DR L R LT, Hi
BRI 7B O RIHSARNE S e KIN B I E % 5%,
Z D7 DREEY O ENERE ORI 351 T [R5
DR TR IR FTREMEDS 8 5

BE IR
(1) FHAJESR D (2012) FEAEP—FEAHE A A0 I DR S
HIZ L DEROMERA A 2 Fia A HizEE),
AR SCAE AL, Vol.68, No.4, pp.l_458-1_4609.

(2) BAE®REGS (2002) : ERGRFE - [BED Vi
AR, L.
(3) MHETERS (2013) : GHIET D 27 A (ICSS)

O HEIGEIZ 2 J7 A [RIEEAT OAFAZh R R E
wE, L+ RKFESHCE AL, \WI69, Nod,
pp.l_688-1_702.



