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Figure 1 Constitutive curves of clay
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Table 1 Physical properties of soils
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Figure 2 Schematic diagram of soil-underground

structure analysis model
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Table 3 The natural vibration of field
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Figure 3 Finite element model of metro station
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Figure 4 Acceleration time history curves and frequency spectrum
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Figure 5 Relative displacement of top and bottom at

different positions
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Figure 6 Time history curves of bending moment and

principal stress of the central column in case 1 and 4
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Figure 7 Bending moment of central column under different working conditions with different positions
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Figure 9 Bending moment of central column under different working conditions with different thickness
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Analysis of Effects of Weak Interlayer on Seismic Responses of Underground Structures

WU Ye', XU Zigang"?, DU Xiuli'

(1.Key Laboratory of Urban Security and Disaster Engineering of the Ministry of Education, Beijing University of Technology,
Beijing 100124, China; 2.Jiangxi Key Laboratory of Infrastructure Safety Control in Geotechnical Engineering, East China Jiao-
tong University, Nanchang 330013, China)

Abstract; Underground structures seismic damage investigation indicated underground structures damage
occurred more often in the non-uniform field. In order to study the influence of the location and thickness of
weak interlayer on the seismic response of underground structure, a 2D soil-structure interaction model for a
single-layer double span metro station structure was established based on the large-scale general finite element
analysis software ABAQUS. The dynamic time history analysis method based on equivalent linearization was
used to compare the seismic response of three seismic records with different spectral characteristics under nor-
mal incidence. The relative displacement of the top and bottom of the lower structure and the change of the
internal force of the column in the key supporting components were analyzed. Analysis results showed that the
existence of weak interlayers had a great influence on the seismic responses of the underground structures,
especially when the weak interlayer was located in the middle of the structure and had a certain thickness, the
seismic response of underground structures greatly increased than that of the conventional uniform site condition.
As a result, in the practical engineering design, it should be seriously considered to cope with the existence of
weak interlayer.

Key words: weak interlayer; underground structure; seismic analysis; time history analysis
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A Reconfigurable DC-DC Converter Design for Energy-harvesting System

ZHOU Kunyu, YUE Ningning, QIU Keni

(Information Engineering College, Capital Normal University, Beijing 100048, China)

Abstract: Compared with a traditional battery-powered system, an energy harvesting system that could harvest
energy from environment has the advantages of green economy, with no necessity of replacing or recharging
betteries, etc. It had become a hot research topic in the field of Internet of Things. Targeting the " harvest-
store-use" architecture of energy-harvesting system, a DC-DC converter, between the storage capacitor and the
load, was essential to energy conversion efficiency, and further impact the performance and energy efficiency
of the entire system. So it was a key issue to balance the relationship of the discharge voltage of the storage
capacitor and the load in order to achieve high energy conversion efficiency. To address this issue, this paper
proposed a reconfigurable DC-DC converter design for energy-harvesting computing-in-memory ( CIM) system.
Firstly, the conversion efficiency was fitted utilizing curve fitting. Then, according to the fitted data, the volt-
age interval of the best conversion efficiency for each DC-DC converter was calculated to guide the selection of
the switch capacitor to the boost ratio. Finally, based on experiments on the accelerator load, which was on top
of RRAM crossbar, the relationship between the discharge voltage of capacitor as well as the RRAM load and
the DC-DC conversion efficiency were quantitatively analyzed. The experimental results showed that the maxi-
mum conversion efficiency and average conversion efficiency of the proposed reconfigurable DC-DC converter
could reach 87.93% and 78.49% respectively, providing a wider range of input voltage, a higher conversion
efficiency, and a theoretical basis for future optimizations on adaptive load schedule.

Key words: energy harvesting; Internet of Things; reconfigurable DC-DC converter; conversion efficiency



