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Shaking table tests on seismic response of rocking frame structure
considering foundation uplift
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Abstract: The separation of structural foundation and foundation soil, namely the foundation uplift, is inevitable in strong
earthquakes, so the concept of rocking isolation is gradually proposed. Based on this idea, two types of models for frame
structure are designed: the conventional foundation frame structure and the rocking frame structure. The influence effects of the

two types of structures on the site soil and their own seismic responses are compared and analyzed based on the shaking table
test data. The test results show that: (1) Due to the limited uplift amount and range of the structural foundation, the uplift effect
has no significant influences on the spectral characteristics of the structure, but mainly affects the vertical acceleration response
amplitude. (2) The seismic wave type has a significant influence on foundation uplift effect. The impulse seismic wave causes

the largest uplift, but the least numbers. (3) Compared with that of the conventional frame structure, the influence of rocking
structure.

—_

frame structure on the site soil seismic response is more significant, and the high frequency components of its own response are
=]

more abundant. The research results have certain reference significance for exploring the seismic response law of rocking
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Fig. 1 Schematic diagram of rocking isolation principle
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Table 1 Design parameters for prototype structure
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Table 2 Similarity relation for model tests
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Fig. 2 Dimensions and physical structures of two models
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Fig. 3 Test results of soil resonant column
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Fig. 5 Layout plan of measuring points
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Fig. 6 Layout of balancing weight block and acceleration sensors
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Table 3 Test loading system
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Table 4 Simple description of test phenomena

T RIS TR RIS
0.1g IF5% Tohe 2 Tohe 2
0.2gEL Tohe 2 Tohe 2
0.2gNR BRIIREIRE TR SRR
0.2gBJ BRIIREIRE TR IR IE
0.4gEL P R R SRR
0.4gNR P R R SRR
0.4gBJ BRI RE EERS Nt
0.2g I3 T Bl

(b) FRmiEERlH B LA

OF F A
Bl 8 BEAMEREAWIR

Fig. 8 Test phenomena of conventional frame structure
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Fig. 10 Determination of natural frequency of structural model by
knockdown method
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Table 5 Fundamental frequencies of prototype and model
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Fig. 11 Acceleration curves of measuring points on model soil

surface along earthquake excitation direction
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Fig. 13 Curves of horizontal acceleration amplitude versus height
of rocking frame structure
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