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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 abilityiéx and not suddenly
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Resisting systems includdear walls, braced framesdrigid frames:
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Configurations are important for the systems to be effec8ygnmetrical or balanced

arrangements are the most effective for resisting the lateral forces from all directions.
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Stabilizing elements may be placed with-
in the inferior or at the perimeter of a
building.
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Stabilizing elements should be arranged in
a balanced fashion.

Rigid frame structures require no addi-
tional bracing or shear walls, as shown in
this elevation and plan.
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The locations of braced frames or shear

walls must be considered in relation to the

elevation and plan of the building.
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Vertical Load Resistance Load bearing walls, columns and frames are examples of vertical
load resisting elements. They can suppodréety 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 commonlgonstructed of reinforced concrete or masonry.
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WALL AND SLAB SYSTEMS
(shown from below)

COLUMN AND BEAM SYSTEMS
(shown from below) Shear walls may be arranged in a box form

When combined with other stabilizing
to resist lateral forces from all directi i

shear walls may be
arranged so as to resist forces in only
one direction.

Horizontal Load ResistanceThe combination of vertical and hoomtal load resistance is

dependat uponconstruction materials and size or utility of spaces. Slabs can act as diaphragms
to transmitioads 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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Shear walls are commonly used with col-
umn and slab systems. In this elevation
and plan, the shear walls are shown incor-
porated into a pair of vertical cores.
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Rigid frame structures require no addi-

tional bracing or shear walls, as shown in
this elevation and plan.
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The locations of braced frames or shear
walls must be considered in relation to the
elevation and plan of the building.
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Multistory Design Issues As a building gets taller, it is exposed to maied 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 theter types of loads is

dependat upon the arrangement of the masand the stiffness and placement of the horizontal

and vertical load resisting elements.

Cores are quite common to increase stiffness verticellp.f or t unat el y, they <car
effective horizontal load transfer, and should not be relied on asalledateral resistant

mechanisrh Exterior bracing or tube formatiopsuch as the Sears Tower in Chicago, are other
multistory configurations to resist lateral loads.
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BRACED FRAME TUBE
RIGID CORE BRACED CORE WITH HAT TRUSS

Vertical and horizont al idi scontraspoose.tVerdecal0 c on
di scontinui toiuads oi nanl sderiewt, or changes in pl
continuities include problems such as fAsoft s

of the structure, and unbalanced placenaéishear walls.
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Di; te building hould be struc-
turally independent. Int " o
UNBALANCED BALANCED building hould be
PLAN PLAN
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Transfer beams or trusses may be used to Discontinuities in the stiffness of struc-

interrupt vertical loadbearing elements ggg:lx:]?csn :Sm; D tures at different levels should be avoided,

where necessary. or additi 1 stabilizi I ts may be
required.
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Structural Plans and Grids (ReferenceConstruction Graphicsed, Bisharat, Wiley, 200%

Foundation

Footing Detail
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