








Formative Experiences: Saarinen’s Shells and the Evolutionary Impact of Construction Challenges

balance if the formwork moved. The largest roof section was 1,000 cubic yards and it took a full
30 hours of continuous labor to pour and finish. To leave the concrete roof visible to planes
above, the roof was coated with 1,500 gallons of silicone waterproofing material that prevented
freeze/thaw damage to the concrete and facilitated faster runoff of rainwater to keep the roof
looking clean.

The Evolution of Intent and Expertise

“...the reason why these (plastic forms) are being built now...is really aesthetic and not econom-
ic; and we should face that.” Eero Saarinen, “Function, Structure, and Beauty,” August 1957.

The thoroughness of the design construction pro-
cess was rewarded as the finished shell form sagged con-
siderably less than anticipated upon the removal of the
formwork and there were no noticeable shrinkage cracks
(Figure 10). The project foreman Kenneth Morris, gave
high praise to the process and people, calling the work the
“The biggest challenge to concrete and concrete men [’ve
seen in my 30 years of construction...the teamwork was
the finest I’ve ever seen...and the 5,000 tons of sculptured
concrete you see standing there is the best proof I know”
(Yeakel, 1962). Saarinen never saw the building complete,
but did see the scaffolding removed and boasted in a letter
that, although there was a lot of concrete, “it is the least
earthbound shell that has ever been built” (Saarinen, 1960).

The construction challenges and structural failures
at Kresge led to the incremental evolution in the structural
responsiveness and constructability of TWA. This was in
part due to Saarinen’s willingness to accept and embrace a

greater level of influence and expertise from the structural ‘
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shell design by the project teams in both offices born from
this collaboration. And although TWA was intentionally divergent from an efficient structural
form, and it wasn’t easy or economical to build, it advanced much of the early formative dia-
logue about the degree of influence that function, structural performance and constructability
should (or shouldn’t) have in the derivation of a spatial shells. Roche summarizes the efforts
concisely, “It was a great moment in modern architecture...even if some were appalled by the
work, it was incredible.”
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