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Å Estimating the inelastic properties for a real 

component is not a simple task. 

Å If there is substantial inelastic behavior in an 

actual structure, the results of an elastic 

analysis may be of uncertain value for making 

design decisions, and may even be 

misleading. 

Å As a tool for obtaining information for design, 

even a crude inelastic model can be more 

useful than an elaborate elastic model. 

Å Please keep in mind that the goal is to get 

useful information for design, not to 

calculate "exact" response.

PERFORM-3D is an ideal tool 

for nonlinear performance-

based analysis and design, 

created by 

Dr. Graham H. Powell, 

University of California at 

Berkeley Professor Emeritus 

of Civil Engineering.
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NEHRP
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Å Building structures generally 

comprise structural elements to 

support gravity and lateral loads. 

Å The seismic force-resisting system 

is composed of vertical elements, 

horizontal elements, and the 

foundation.

Å The vertical elements provide a 

continuous load path to transmit 

gravity and seismic forces from the 

upper levels to the foundation.

Å The horizontal elements typically 

consist of diaphragms, including 

collectors.
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Å Diaphragms transmit inertial forces 

from the floor system to the vertical 

elements of the seismic force-resisting 

system. 

Å They also tie the vertical elements 

together to stabilize and transmit 

forces among these elements as may 

be required during earthquake 

shaking. 

Å Diaphragms are thus an essential part 

of the seismic force-resisting system 

and require design attention by the 

structural engineer to ensure the 

structural system performs adequately 

during earthquake shaking.
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Diaphragm in-plane forces: 

Diaphragms span between, and 

transfer forces to, vertical elements 

of the lateral-force resisting system.

Diaphragm transfer forces: 

Force transfers between vertical 

elements which have different 

properties over their height, or their 

planes of resistance may change 

from one story to another. 

A common location where planes of 

resistance change is at the grade 

level of a building with an enlarged 

subterranean plan (podium 

diaphragm).
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Large diaphragm transfer 

forces should be 

anticipated at offsets or 

discontinuities of the 

vertical elements of the 

seismic-force-resisting 

system.

(a) Setback in the building 

profile 

(b) Podium level at grade.
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Å In general, low-rise buildings and buildings 

with very stiff vertical elements such as 

shear walls are more susceptible to floor 

diaphragm flexibility problems than taller 

structures.


