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Structural Planning 
 
Design Issues   (Reference: The Architect’s Studio Companion, 3rd ed., Allen & Iano, Wiley, 2002) 
 
Lateral Stability: Wind forces and inertial forces due to ground acceleration are two types of 
lateral loads buildings must be designed to resist.  Without resisting elements or systems, the 
buildings will move a little, a lot, or suddenly.  Stability is the ability to flex and not suddenly 
“snap” or in other words, the ability to remain in the configuration intended to transfer load. 
 
• Resisting systems include shear walls, braced frames and rigid frames: 

 
 
 

• Configurations are important for the systems to be effective.  Symmetrical or balanced 
arrangements are the most effective for resisting the lateral forces from all directions. 
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Vertical Load Resistance: Load bearing walls, columns and frames are examples of vertical 
load resisting elements.  They can support a variety of horizontal spanning elements, such as 
beams and slabs.  The order, or modular placement, becomes important, and uniform 
arrangements are economical.  Load bearing walls can also function as shear walls to resist 
lateral loads.  They are commonly constructed of reinforced concrete or masonry. 
 
 

 
 
 
 
 
Horizontal Load Resistance: The combination of vertical and horizontal load resistance is 
dependant upon construction materials and size or utility of spaces.  Slabs can act as diaphragms 
to transmit loads to the columns, shear wall or frames.  They are commonly constructed of 
reinforced concrete.  Rigid frames are commonly steel or monolithically cast reinforced concrete. 
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Multistory Design Issues: As a building gets taller, it is exposed to more wind load that it 
must resist laterally.  It also increases in mass at each story, which makes the inertial forces from 
ground acceleration very complex.  The behavior of a structure under these types of loads is 
dependant upon the arrangement of the masses and the stiffness and placement of the horizontal 
and vertical load resisting elements.   
 
Cores are quite common to increase stiffness vertically.  Unfortunately, they can’t provide 
effective horizontal load transfer, and should not be relied on as the sole lateral resistant 
mechanism!  Exterior bracing or tube formations, such as the Sears Tower in Chicago, are other 
multistory configurations to resist lateral loads. 
 

 
 
Vertical and horizontal “discontinuities” contribute to irregular or poor lateral response.  Vertical 
discontinuities include “cut-outs” in stories, or changes in plan vertically, while horizontal 
continuities include problems such as “soft stories” which have different stiffness from the rest 
of the structure, and unbalanced placement of shear walls. 
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Structural Plans and Grids (Reference: Construction Graphics, 1st ed., Bisharat, Wiley, 2004) 
 
Foundation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Footing Detail 
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Steel 
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Reinforced Masonry 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Timber 
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Common Span Lengths and Depths: 
from Structures, 6th ed., Schodek & Bechthold, Pearson/Prentice Hall, 2007 

 
 
Span Range by System
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Timber 
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Reinforced Concrete 
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Steel 
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