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All structural engineers know the
endless codes they have to adhere to.
These are all standardized values that
vary depending on the material being
used, building type, construction
method, etc. What if you could base
your design only on the performance
you want your structure to have when
experiencing different events?

and construction method is being used.
If it’s structural concrete, you have to
check out ACI-318. If it’s structural steel,
you must know the requirements in the
AISC-360.

The history of codes in engineering
dates back to the 1930s. A gentleman
called Mr. Hardy Cross had the
realization that all engineering work
should be based on standardized
values and methods. Which not only
guarantees people’s safety but also
gets every engineer on the same page
and speaking the same language. And
that’s when codes were born.

This new approach is called
Performance-Based Design, which is
based on the concept that structural
systems must meet specific
performance goals when subjected to
previously specified events, such as
earthquakes. It started in California in
the middle of the tech boom, when
executives started asking structural
engineers what would happen to their
office buildings in case of high-
magnitude earthquakes.

From that moment on, engineers have
been working based on the
standardized values in these codes,
making sure their design meets all the
criteria laid out in them. And they have
also become much more specific
depending on which type of material

Today, however, a new design approach
has entered the scene. And instead of
simply trying to stay within the range
established by the codes, the new
approach focuses on making sure the
structure will perform as desired when
going through different environment-
induced events. Mainly earthquakes.

https://www.concrete.org/tools/318buildingcodeportal.aspx.aspx
https://www.aisc.org/globalassets/aisc/publications/standards/a360-16-spec-and-commentary_march-2021.pdf
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Therefore, engineers came up with this
brand new concept and created four
different performance levels buildings
could have during a seismic event: (1)
Collapse Prevention; (2) Life Safety; (3)
Immediate Occupancy; and finally (4)
Operational.
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This approach is already positive from
a performance standpoint, but it’s also
beneficial from an economic
perspective. Why? While the
standardized values in most codes
simply multiply all criteria by a higher
factor of safety when the structural
complexity increases, the
performance-based design uses
software tools like ETABS to analyze
where the building actually needs
more bearing capacity, material,
strength, etc. As a result, this can
mean not only a cheaper structural
system but also a more efficient one. 

A research center making significant
progress within this field is Berkeley’s
Pacific Earthquake Engineering
Research Center. They actually
published the first-ever material to
guide the performance-based design
field, the Guidelines for Performance-
Based Seismic Design of Tall
Buildings. In addition, some
engineering firms like SOM and MKA
have already started implementing
some of these concepts into their own
projects.
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