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Tall buildings:
What’s the tall order?

In this article, Dmitri Jajich CEng FiStructE and Karl Micallef CEng FICE of
DeSimone Consulting Engineering’s London office explore what truly defines a tall
building — from the subtle efficiencies in floor slab design that can add or remove
entire storeys, to the complex structural systems required to resist wind and seismic

forces. They reveal how slendermess, stiffness and structural ingenuity determine
not enly how high we can build, but how gracefully our cities reach for the sky.

umankind has long reached for the skies; the Biblical
account of the Tower of Babel is early evidence of
this. For centuries, the Pyramids of Giza have been

difference is that in a low-rise structure each column or wal needs
only to support a inatall building, a
naads to support the combined weight of dozens of lavels above.

— and largest — structures, but the
advent of the motorised lift (or elevator) brought an
unpracadented incraase in building height at the start of tha 20th
cantury, with the tallest building in the world today (the Burj Khalifa
in Dubai) reaching a height of 820m. But what makes tall buildings

Whilst there is no strict definition of what is a tall building
and what is the threshoid which classifies a building as ‘tall’ tall
buildings are typically characterised by many floors and a slender

Equally as the number of storeys er absolute height ofa
tall building is the ~the is
defined as the ratio of the height divided by the building width and
s, in some ways, the most impactful parameter in differentiating a
“tall* building from a normal structure.
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The sheer number of floors also means that an
inefficient floor system

penalty occurring many, many times over. Consider a floor
system that!
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Resisting wind and earthquakes

thought

soashort building is subjected to low wind loads, making
the demand on the structure small. The size of structural

intha ground (not unlike a flagpole or a fence past); tha
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mavement as thewind pushed on the building.
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caused by wi
would tend to sway significantly more and so requires a

ensure it does not topple aver but alsa the stiffness to keep
movement low enough such that the buiiding occupants are:
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These would typically be located within the ‘core’ urme
building, shafts, stainwells,

what is the most efficient way toresist load and bring it back

s00n, thus servinganarchitectural and functional purpose
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resist wind load, The taller the building, it ha
o resist and thus the walls would need toget thicker and

complexity lies beyond the technical aspects alone; they
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would ba raquired. In tha 10605 and 1070s, the Amarican
engineer Faziur'Faz Khan devised charts showing possible
heights and these still form the basis of many engineers’
choice of structural systems. Some of these systems are

Chicago whare Khan worked, such as the ‘bundied tube’
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L up
elegantly: “Today [1070s], without any real trouble, we could
build 3150-storey (sic) building Whetherwe will, and how
the city will handle it is not an engineering question; it
social question”

' www.desimone.com
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