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Fig. 1 The middle surface of regular element (a) and transition elements (b-e) with different mid-side nodes

different integration zones are hatched differently
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Fig. 2 90° twisted beam under different concentrated loads
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Fig. 3 Meshes applied to verify membrane locking
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Fig.5 Meshes for the hemispherical shell problem
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A new family of elements for h-type adaptive analysis for shell problems

WU Dan”, SZE Kam-yim

(Department of Mechanical Engineering, The University of Hong Kong, Hong Kong,China)

Abstract: In this paper, a new family of degenerated shell elements being suitable for h-type adaptive a-
nalysis is presented. For most of shell structures, the stiffness matrix of the shell element can be split
into membrane, bending and shear stiffness matrices. For the membrane part, the membrane stresses
are independently assumed and the pertinent stiffness matrix is obtained by the hybrid element method to
improve the accuracy of membrane stresses. For the bending part, displacement-based strain is kept in-
tact and used to formulate the corresponding stiffness matrix. For the shear part, the assumed natural
strain method is employed to construct the shear strains to obtain pertinent stiffness matrix and over-
come shear locking for thin shell problems. Several numerical examples are presented. With the newly
developed element family, more regular meshes are generated and the convergence rate is higher than

those yielded by using other element families.

Key words: shell; adaptive; finite element; hybrid-stress; assumed natural strain
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Failure modes analysis of a broken down transmission tower under ice loads

XIONG Tie-hua*',  LIANG Shu-guo', WU Hai-yang®
(1. School of Civil and Architectural Engineering, Wuhan University, Wuhan 430072, China
2. Central Southern China Electric Power Design Institute, Wuhan 430071, China)

Abstract; A method controlled by ice thickness was introduced to generate dominant failure modes of a
transmission tower. In two conditions, dominant failure modes of a broken down transmission tower in
southern China were gotten. The examples showed that th is kind of tower had three weakparts: points
of hanging lines, upside braces and upside tower body, and the limit ice thickness of points of hanging
lines And upside braces were very close to the designed ice thickness of the tower if 20% unbalance ten-
sion existed. The numerical results of failure modes analysis were consistent with the conclusion given

by the accident investigation report.

Key words: failure modes; transmission tower; ice load; limit load; tower collapses



