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Convergence curve of the maximum z-direction displacement
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In ternal forces demand calculation of boundary columns of
buckling-restrained steel plate shear wall with multi-concrete panels

HAN Qihao', LI Junru', WANG Dayang*?, ZHAO Yufei'

(1. School of Civil and Surveying & Mapping Engineering, Jiangxi University of Science and Technology.,
Ganzhou 341000, China; 2. School of Civil Engineering, Guangzhou University, Guangzhou 510006, China)

Abstract: Small cross-sections of boundary elements easily induce the “internal tension” phenomenon of
steel plate shear walls,making it difficult to fully utilize the seismic performance of buckling-restrained
steel plate shear walls. The design of cross-sections of boundary elements is related to their internal force
requirements,and analyzing the internal force requirements of boundary columns is meaningful. Based on
the proposed buckling-restrained steel plate shear wall with multi-concrete panels (MBRSPSW ), the
analytical expressions for the internal force of the boundary column of the MBRSPSW were theoretically
derived in this paper. Combined with the experimental research on the buckling-restrained steel plate
shear wall horizontally assembled multi-concrete panels ( H-MBRSPSW ), its numerical model was
established and verified. The internal force distributions of the boundary column obtained from numerical
analysis and analytical calculation were further compared. The research results indicate that the inner
steel plates in the MBRSPSW are divided into constrained regions and unconstrained regions. The axial
force, shear force, and bending moment distributions of the boundary column from the analytical
calculation results agree with those from the numerical analysis results,and the internal force calculation
expressions of the boundary column are correct. The research results can provide a reference for the

design of this category of steel plate shear walls.

Key words: buckling-restrained steel plate shear wall; multi-concrete panels; boundary columns;internal

forces demand;analytical calculation
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Bézier triangular surface mesh generation and
isogeometric plate and shell analysis

LUO Fei"?*, GUO Yujie*?, SUN Fangbin’, ZHANG Xing'
(1. Key Laboratory of Strength and Structural Integrity,China Aircraft Strength Research Institute, Xi’an 710065, China;
2. National Defense Key Discipline Laboratory of Advanced Design Technology of Aircraft,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: This paper presents a Bezier triangle meshing method that considers both clipped and non-
clipped forms for a single NURBS surface. The proposed method is applied to analyze isogeometric
Kirchhoff-Love shell structures. The process begins by interpolating NURBS surfaces into Bezier
surfaces. Subsequently, the topological relationship between the clipping curve and each parameter node
is calculated within the parameter domain. A Bezier contour curve set is then generated in the parameter
domain by selecting points along the clipping curve. Utilizing this contour curve set,a triangular mesh is
generated in the parameter domain. Finally, the Bezier triangle mesh in the physical domain is created
through a mapping method. The adaptability and robustness of the algorithm are verified through three
models, and the mesh quality is assessed. The results demonstrate favorable overall mesh quality.
Building upon this foundation, the paper illustrates the application of a rotation constraint between
Kirchhoff-Love shell elements,using the penalty function method with Scordelis-Lo's Roof shell model
as an example. The accuracy of Kirchhoff-Love shell elements based on Bezier triangles is subsequently

validated.

Key words:isogeometric analysis;Bézier triangular mesh;Bézier surface mapping;Curves trim; Kirchhoff-

love shell
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