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Abstract; A one-dimensional time-domain method was used to convert seismic wave into equivalent nodal
loads. The far-field foundation radiation damping was simulated by three-dimensional viscous-elastic artificial
boundary elements. Two three-dimensional finite element models of reinforced concrete frame structures based
on the assumption of rigid foundation and considering near-field fluctuations were established, and the internal
force and displacement dynamic time-history response were compared. The research shows that considering
near-field wave motion can prolong the natural vibration period of reinforced concrete frame structures; com-
parison with the assumption of a rigid foundation shows that at the observation point, the amplitude of the ben-
ding moment at the beam end increases, the amplitude of the axial force decreases, and the amplitude of the
shear force changes; the amplitude of the bending moment at the column end decreases, the amplitude of the
axial force increases, and there are also differences in the amplitude of the shear force; both the top point’ s
displacement and the inter-story displacement attenuate.

Keywords: reinforced concrete frame structure; near-field wave motion; one-dimensional time domain
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Fig.1 Finite element model of reinforced concrete

(RC) frame structure

], b E R ] X B 200 m VSR BE T 1] Y
W50 m, W SERE Ty 1] Z X 100 m, 4R ] Mohr—
Coulomb AAGELAY IR 43 1 5 mx5 m A 55T W]
& o b A AR A TR I T HE SR 2 2 [H] R 28
TE LA B A A R 1 A AR R IS0 | 7 %
SIS B ) = 2 B A TR O - R R AL [ 2
Ji7R o W = HEARBREY X D7 1), BOSN A5 TR 6 1 25 4
ARG ] — A HE QA E A BEFE XS B o Lo —
JEREZRGE L 1 5 )R MELR GO B, 2 2 = R AE
RSN GE 3 R A A O 0 m, S i B R
40 m, "PERALE D 20 m; %A HE AL A4 f A S At
RS 2T A DS = 2T N A ]
AL 2,58 =B AETGCN B fcf st ke 3,55
SRS ¢ WE 3 R,

B2 MEHRETIEREH-MEREFRITRE
Fig.2 Finite element model of reinforced concrete frame
structure integrated with its foundation
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Fig.3 A longitudinal frame of model of reinforced concrete

frame structure integrated with its foundation
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Tab.1 Equivalent parameters of three—dimensional

uniform viscous-spring artificial boundary elements
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Fig.4 Displacement and acceleration time-history

curves of Kobe wave
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Fig.5 Top three modes of two types of finite element models
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Fig.6 Internal forces of frame beams based on rigid foundation assumption
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Fig.7 Internal forces of frame beams considering near—field wave motion
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Fig.8 Internal forces of frame columns based on rigid foundation assumption
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Fig.9 Internal forces of frame columns under considering near—field wave motion
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Fig.10 Displacement time—history of top points of frame structure under incident Kobe wave
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