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Study on nonlinear response of intake tower under oblique
incidence of near-fault SV wave

ZHANG Fan', SHI Guangshan', ZHOU Yu', SI Zheng’, SONG Zhigiang®, LI Chuang®, WANG Zongkai’

(1. Northwest Engineering Corporation Limited, Xi’an 710065, China; 2. State Key Laboratory of Eco-hydraulics
in Northwest Arid Region, Xi”an University of Technology, Xi’an 710048, China)
Abstract: As more and more water conservancy projects are constructed in the seismogenic fault zone in the western
region, the probability of water conservancy projects encountering near-site vibration is also increasing. Due to the
shallow buried depth of near-fault ground motions, the assumption of vertical incidence of seismic waves is no
longer applicable. At present, there is little research on the seismic response of the intake tower under the oblique
incidence of near-fault ground motions. In this paper, taking an engineering intake tower as an example, a three-
dimensional plastic damage finite element analysis model of the intake tower is established, and the nonlinear
response analysis of near-fault pulse ground motion SV wave under multi-angle oblique incidence is carried out. The
results show that the displacement response of tower top under the oblique incidence of near-fault ground motion SV
wave increases significantly, and the damage area and damage degree of tower body increase with the increase
of angle.
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Fig. 1 Time history curves of near fault seismic motion
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Fig.2 Near fault seismic motion spectrum acceleration curves
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Fig.4 Finite element model of tower body and backfill concrete Fig.5 Whole mesh of 3D finite element
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Table 1 Tower body and bedrock material parameters

M I/ (kg/m®) PR/ GPa THFA L
W5 35 2500 31.50 0.167
1 C25 2500 28.00 0.167

Hn 2450 24.00 0.250
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Fig.7 Horizontal acceleration response time history under vertical incidence
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Fig.8 Horizontal acceleration response time history under oblique incidence
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Fig.9 Cloud image of damage to the intake tower
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