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Analysis on stress and displacement of fluid-solid coupling of

vertical lifting pipe in transporting

Zhou Zhijin* LuHao® Wang Zhao® Wen Zejun® Xia Yimin®

(School of Mechanical & Electrical Engineering, Hunan University of Science and Technology, 411201, Xiangtan, China)*  (Hunan Provincial Key
Laboratory of Health Maintenance for Mechanical Equipment, Hunan University of Science and Technology, 411201, Xiangtan, China) > (Key Laboratory of

Modern Complex Equipment Design and Extreme Manufacturing, Central South University, 410083, Changsha, China) ®

Abstract: Analysis on stresses and displacements of vertical cantilever lifting pipe based on fluid-solid coupling
theory in transporting is conducted by adopting ADINA. By establishing finite element models of pipe and fluid
respectively, their solutions are obtained by using ADINA-FSI module, stresses and displacements of lifting pipe
under different run-up times, different constrained conditions, different volume concentrations and velocities are
investigated. The results obtained show that stresses and displacements increase simultaneously with transporting
concentration and velocity increase; the shorter the run-up time takes, the bigger the stresses and displacements of
the pipe will be; the stresses and displacements of the pipe under flexible connection hinge points are greater than
those under fixing connection conditions. Results possess certain important significance on structure design,
support style and vibration reduction study for lifting pipes.

Keywords: vertical transporting pipe, fluid-structure interaction, finite element theory, stress and displacement.

Shear performance of wood-frame shear walls with cross brace

Du Min"? Xie Baoyuan' Fei Benhua® Wang Xiaohuan® Liu Yan’

(Soil and Water Conservation School of Beijing Forestry University, 100083, Beijing, China)
(International Bamboo and Rattan Network Center, 100102, Beijing, China) 2
(Beijing Forestry Machinery Research Institute of State Forestry Administration, 100029, Beijing, China) 3

(Building Science and Civil Engineering College of Yangzhou University, 225009, Yangzhou, China)

Abstract: Five group shear walls are tested under monotonic and cyclic loads respectively, and the effects of cross
brace and different panel on the strength, stiffness, ultimate displacement and energy dissipation of the shear walls
are studied experimentally. Results obtained show that the maximum uplift of end studs in wall with cross brace is
only 22.7% of that in wall without cross brace. This indicates that cross brace plays significant role in limiting the
uplift of studs and makes the failure of nail connection in plate before that in studs. And cross brace can also
improve the stiffness and reduce the displacement of the wall. Besides, plywood can be used to make shear wall in
place of OSB plate because of the good shear performance in experiment. However, the shear performance of wall
with HuaQi plate is poor, and its shear strength is far below the 4.7 kKN/m, which is the limit value in
GB50005-2003(Code for design of timber structures), so it is better to be used as intensity reserve in practice.

Keywords: wood-frame shear wall, cyclic load test, cross brace, different panels.



