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Seismic response of shaft tower considering soil-structure interaction
in different sites

HAN Liutao' >, SU Youpo™®, GE Nan®”’

(1. College of Mining Engineering, North China University of Science and Technology, Tangshan 063210, Hebei, China;
2. Earthquake Engineering Research Center of Hebei Province, Tangshan 063210, Hebei, China; 3. College of Civil and
Architectural Engineering, North China University of Science and Technology, Tangshan 063210, Hebei, China)

Abstract: In view of the relationship between the soil-structure interaction ( shaft tower and well bore) and the
seismic analysis of shaft tower in II and Il sites, the influence on the seismic response of shaft tower with or
without considering the soil-structure interaction in [l and I sites was systematically studied by means of
theoretical analysis and numerical analysis. The theoretical equation of motion in time domain was proposed and
established, and the solution was presented with Runge-Kutta method and programmed using MATLAB language.
Combined with finite element software, the numerical analysis model of the system was established. Taking the shaft
tower of a reinforced concrete shear wall structure as an example, the influence on the seismic response of the shaft
tower was obtained considering the system interaction under the conditions of [ and Il sites. Results show that the
theoretical analysis model was in good agreement with the numerical analysis model, and the maximum difference
between the theoretical solution and the numerical solution was 9. 8% , which verifies the accuracy of the two
models. The average amplification factors of the seismic response of three seismic waves under the conditions of [l
and Il sites were 1.8 and 2.4 times respectively. In engineering design, the influence of soil-structure interaction
on the seismic analysis of shaft towers should be considered under the conditions of Il and III sites; the softer the
soil is, the greater the influence of soil-structure interaction on the seismic analysis of the shaft tower is.
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Fig.1 Schematic diagram of well bore and its simplified model
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Fig.2  Simplified calculation model for shaft tower
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Tab.1 Information of seismic waves
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Tab.5 Difference between theoretical solution and numerical solution %
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Fig.6  Comparison of seismic responses of shaft tower
1 IR T, 3 2% i P 2 R R 8 K
(I3 1.8 475 2.4 A%, X EEURINA 1) A A7t
X HURZ B A5 BE KSR BA A R 2R, R
MR AR A o, W i A = sl LA (R A
R TR PN, FLAR R B Ay Bl S Ml 1 IR R 14
MR T R IR B ELFEOMHIOR S B 3t A IR IR B
MR T L U 5 2) S SR — R B A IR
JI3500 2 0.55 s 2 0. 12 s, 5537l 1) 5L R S A5t
(2B M2 53010 0.22 s [ 0.48 s) , JuH 2
I 2 37 M 1) L 8] 300 5 5 R 5 — B 9IRS B A2 0
SR R L A BT R B

1000



- 142 - T SN AN %54 %
®6 MEERAMKRY
Tab.6  Amplification factors of seismic action
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