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Abstract: Ensuring the cooperative performance of dual lateral force-resisting systems under strong
earthquakes is key to developing multiple seismic fortification lines. Based on ground motion character-
istics analysis, the study compared and analyzed the cooperative performance of RC frame-shear wall
structures under various types of ground motions, including ordinary, far-field long-period, near-fault
forward, and near-fault fling-step ground motions. It also evaluated the effects of stiffness eigenvalues
and structural periods on performance. Additionally, a frame shear force adjustment method consider-
ing the internal force redistribution under various types of special ground motions was preliminarily
proposed and compared with the adjustment method in the current codes. The results showed that the
frame shear force sharing ratio under the three types of special ground motions was higher than that un-
der ordinary ground motions. Especially, far-field long-period ground motions could cause a large in-

crease in frame shear force even at lower seismic intensities. The frame shear force in the middle and
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lower floors of structures with longer periods increased faster. With the increase in stiffness eigenval-

ue, the frame shear sharing ratio also increased, but the degree of internal force redistribution gradual-

ly decreased. It is suggested that the effects of different ground motion types and stiffness eigenvalues

on internal force redistribution within structure should be considered in seismic design.

Keywords: far-field long-period ground motion; near-fault pulse-type ground motion; RC frame-shear

wall structure; cooperative work; internal force redistribution
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Table 1 Basic information of ground motions
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Fig.1 Time history curves, instantaneous energy time history curves, and Fourier amplitude spectrum in typical ground motions
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Table 2 Finite element simulation results of dynamic characteristic for various parametric models

F55 Y KJ-10 KJ-1.43 KJ-20(KJ-1.82) KI-2.28 KI-30
P Al 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
ETABS 0.576 0.498 0.344 1.498 1.212 0.907 1.480 1.270 0.910 1.457 1.394 0.909 2.484 2.219 1.556

I/

S
OpenSEES 0.595 0.514 0.350 1.535 1.251 0.934 1.501 1.302 0.914 1.476 1.412 0.911 2.559 2.267 1.592

W/ % 3.19 311 1.71 242 312 2.96

143 1.23 043 1.32 1.28 0.13 291 213 2.35
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Fig.7 Distribution of frame shear force sharing ratio with floor levels in KJ-20 structure under four types of ground motions
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Fig.8 Distribution of wall shear force sharing ratio with floor levels in KJ-20 structure under four types of ground motions
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Fig.9 Variations of frame shear force sharing ratio with seismic intensities in KJ-20 structure under four types of ground motions
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Fig.10  Distribution of frame shear force sharing ratio with floor levels for structures with different stiffness eigenvalues under fre-
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