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Background:

e It wasdesigned by Frank
Lloyd Wright.

e It isone the best-known
works of architecture
nationally and
Internationally.

e Voted “Best work ever
produced by an American
architect” by AIA 1991.

e Commissioned by Edgar
Kaufmann, Sr. , aweathy
businessman in Pittsburg.




Background (continued):

e Structural design and
calculations by Mendel
Glickman & William
Peters.

e Signature featureis
terraces cantilevered over
the Bear Run Stream.

e Thecracksand sagging in
terraces were a big
concern to the owner from
the start.
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Stone bearing walls
Natural Boulders
Concrete Bolstes
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SECOND FLOOR










Structural Problems;

Analysis shows Deflections
still growing

Engineers increased the # of
1" stedl barsfrom 8 to 16

Wright angered, claimed the

extraload of the added steel
was the problem

Later analysis showed that if
they hadn’t doubled the
steel, beams would have
certainly failed

When wood framework was
removed, 1st floor concrete
terrace sagged 45 mils
Instantly and grown up to 8”
In 70 years.

These cantilevered beams
also carry forces from the
2nd floor terrace

Some say it isdueto the
flaw in construction. They
should have sloped the
terrace upward so that it
would sag into the horizontal
position after settlement



“oh my god, | forgot the negative

relnforcement!”
e Glickman, Falingwater's ¢ Any beam made of

Structural engineer forgot reinforced concrete, the
the negative reinforcement concrete ressts the
: compression on the beam

* Hewasreierring to the and the steel barsresist the
reinforcement for negative tension
bending moment, which . fter workers removed the
causes compression in the tramework from the
lower part of each concrete of the master
cantilever beam and bedroom terrace, two
tension in the upper part major cracks appeared In

the terraces parapet



Solutions;

L eaving the shoring in place which looked ugly
Providing supplemental steel framing

Augmenting the steel by using bonded steel
plating, which would have eventually interfered
with the floor height.

Fiber reinforcing at the top surface, which could
not provide sufficient added capacity

Using high-strength post-tensioning. This was
chosen
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Structural calculation:

« EXisting concrete strength of 5000 psi
e Yield strength of existing steel 41,000 psi.

* Thestressin the reinforcing bars of the terrace’s
parapet are 1,195 megapascals, or more than four
times the steel’ s yield strength.

o Stresses of 288 megapascals in the steel of the
main cantilever beam and 30 megapascals in the
concrete. These stresses are at critical level and
they are just about the yield strengths of the
material
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* All the contents of this “course project” (including photos) have been obtained from the

above references. | have not added anything to the body of knowledge. Thisis merely an
exercise to understand Fallingwater through what | learned in Arch631.



