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Investigation of the Rigidity of Floor Diaphragms on the Behavior of

Concrete Tall Buildings with Staggered Shear Walls under Lateral

Loading
D. Mostofinejad and M. Davoodnabi

Department of Civil Engineering, Isfahan University of Technology

Abstract: In most cases, structural engineers assume a concrete floor to be a rigid diaphragm. Although this simplification is
in most cases acceptable, it should be noted that such an assumption may be distrusted due to certain problems. Concrete
structures with staggered shear walls are among those whose analysis should be conducted with special concern for the
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behavior of their floor diaphragms. However, in the structures with staggered shear walls, the horizontal shear due to lateral
loads is transmitted to the lower stories through the floor diaphragm since the walls are not usually located over each other in
consecutive stories. Therefore, the rigidity of the floor diaphragm is of great importance. In the present study, a parametric
analysis was performed to investigate the effect of the rigidity of the floor diaphragm on the load-carrying procedure of the
structures with staggered shear walls. The investigated parameters were the number of stories, the ratio of length to width of the
plan, and the thickness of walls and diaphragms. Furthermore, the study was carried out for both rectangular and I-shape plans.
All analyses were dynamically performed by ANSYS 5.4 using acceleration spectrum recommended by Iranian Building Code
Standard No. 2800. Finally, the behavior of these structures and comparison of the frequencies, the maximum lateral
displacements and the shear in the walls and columns as the responses of rigid and flexible diaphragms were highlighted and
outlined.

Keywords: Reinforced concrete, staggered shear wall, load carrying system, floor diaphragm, rigidity.
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1. staggered shear wall
2. vertical lateral load resistance

3. in-plane stiffness
4. master node

5. slave nodes
6. complete quadratic combination
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