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Fig. 1 Plan of underground club
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Analysis on the dynamic characteristics of equipment-structure
interaction for the main building of a transformer substation

WEN Bo', XU Hao-zuan', HOU Cong-zia®, NIU Di-tao’

(1. School of Civil Engineering, Xi'an Univ. of Arch. &. Tech., Xi'an 710055, China;
2. Shijiazhuang vocational technology institute, Shijiazhuang 050081, China)

Abstract; Substation is a special kind of industrial architecture, because electric equipments in the main structure have so
many characteristics such as complex form, large weight and various sitting styles etc. There is a very complicated dy-
namic interaction between the electrical equipments and the main structure. In this paper, the types of substations are
classified. Both the 3-D calculation models involving interaction of structure-electrical equipments and the model of electri-
cal equipments themselves are established. The traditional structure models without interaction of structure-electrical e-
quipments are also set up for comparison. The dynamic characteristics of main structure, electrical equipments and their
interaction are received by modal analysis. The results can provide some valuable reference in seismic design and earth-
quake response analysis of the similar substations.

Key words: main structure ; electrical equipments; interaction; modal analysis
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Analysis and monitoring of the influence of the column’s force
on the prestressed frame beam tensioning

HU Chang-ming"* ,FU Liao-yuan' ,GUO Yan'

(1. School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China;
2. State Key Laboratory of Architecture Science and Technology in West China( XAUAT) ,Xi'an 710055, China)

Abstract: In order to explore the force of the frame column in the process of prestressed frame beam tensioning based on
the former research of secondary interior force of the frame column and through the calculation and monitoring of the col-
umn of a prestressed frame structure, the changing regularity of secondary interior force of the frame column in the process
of the prestressed frame beam tensioning is analyzed. The results indicate that the third moment generated by axial de-
formation of beam is larger. So the third moment shall not be ignored in design. By comparison of monitoring data with re-
sults of numerical simulation, the inner side of the top of columns and the outside of the bottom of columns are in tension.
Meanwhile the outside of the top of columns and the inner side of the bottom of columns are in compression. There is a lin-
ear relation between stress and tension loading. Research results can be used as reference for design and construction of
similar projects. It will provide reliable data for the establishment of relevant standards.

Key words: prestressed concrete ; frame structure ; third moment ; numerical analysis; onsite monitoring
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