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Abstract: The wood-concrete hybrid structure had obvious whiplash effect under earthquake. In
order to reduce the seismic damage and inherit the configuration of ancient bracket, a new type of
wooden isolation device was developed and installed between the upper wood and the lower
concrete structure to form the inter-story isolation system. Through the static load and
quasistatic test of the isolation device, the performance parameters and energy consumption
capacity were determined. The wooden isolation device was applied to the wood-concrete hybrid
structure of the upper wood and lower concrete for the layer separation, and the multi-lumped

mass model was used for seismic response analysis to verify the isolation effect. Based on the
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three performance indicators of relative lateral displacement of superstructure, acceleration of
substructure and shear weight ratio of substructure, the three-lumped mass model was
established and the parameter optimization design was carried out to determine the key parameter
range of the wooden isolation layer. The results show that the isolation device has sufficient
vertical bearing capacity and energy dissipation capacity, and it has potential engineering
application value when it is applied to the wood-conerete hybrid structures. When the device is
applied to the wood-concrete hybrid structures under the action of frequent earthquakes, the
damping effect is not obvious. Under the action of rare earthquakes, the isolation bearing
produces sufficient sliding and enters the secondary deformation stage, with full hysteretic curve
and the sufficient energy consumption. The parameter optimization design based on multi-
performance indicators can effectively control the seismic response of the wood-concrete hybrid
structure. When the optimal frequency ratio of the isolation layer is from 0. 2 to 0. 4, and the
optimal damping ratio is determined according to the different frequency ratio from 0. 15 to 0. 4,
good isolation effect can be achieved.

Key words: wood-concrete hybrid structure; parameter optimization; three-lumped mass model;

wooden isolation device; multi-performance indicator
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VA48 F A7 A 0 R AR
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BRI sE L Db 2 8540 J2 B T R 45 4 o sk
R B ke s il B A%, 54T S 80 A0 AT 25
R PR 2R AR L AE 0. 2~0. 4 X 8], F
BHLJE HE AR #4523 LG 9 AN R 7E 0. 15 ~0. 4 Z [a] 8 2
S5 K6 1 DR R AT DL Ak B R AR
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