
Empire State Building 
process design for speed 



October 29, 1929 
Stock Market Crash 

•  Dow drops from 381 to 228 
– 40% decline 
– Attributed to leveraged stock purchases 

•  Didn’t recover until outbreak of WWII in 
1939. 

•  Widespread unemployment meant good 
bidding climate 



The tallest building in the 
world 1931-1971 

•  2,768,591 square feet 
•  102 floors 
•  1,250 ft. to roof 
•  1,472 ft. to spire 
•  Demolition of Waldorf Astoria started Sept. 

22, 1929 
•  Construction of Empire State building started 

March 17, 1930 
•  Construction had to be complete by May 1, 

1931.  





The People 
with the Plan 



The need for speed… 2,768,591s.f. in 410 days? 
6,752 s.f. per day! 

•  Owners specified completion by May 1, 
1931 to meet standard leasing window. 

•  Interest and taxes cost owner $10,000/
day 



Skyscraper 
Setbacks 

•  Growing height and bulk 
of skyscrapers raised 
outcry about quality of 
life at street level 

•  NY Zoning ordinance of 
1916 was among the 
first to require that the 
skyscraper “step back” 
to leave a wider 
opening for the sun to 
reach the street. 



Setbacks 
change 

floor plates 
•  Meeting zoning 

required stepping 
back the building, 
reducing the 
number of 
repeated floors 

•  Upper floors 
consumed by 
elevators (73 
total) 



Designed for 
Rapid-Building 

•  Standard Bay 
sizes 

•  Standard Mullion 
spacing 

•  Stone sizes fit to 
milling equipment 

•  Steel sizes fit to 
transport/lifting 
equipment 



Portal Frame 
for Lateral 

stability 



Building 
drawings 

produced in 
2 weeks! By 

architects Shreve, Lamb and Harmon 
•  How? 
•  Carew building 

Cincinnati  
•  51 floors, 1.3 

million s.f. 
•  Started Sept. 1929 
•  Completed Oct. 

1930 



Achieving Speed 

•  World recession/everyone willing to work 
overtime to have work to do 

•  August 14, 1930 Superintendent J.W. 
Bowser’s daily log lists 3,439 people on the 
jobsite among 23 subs and G.C. Starrett 
Brothers. 

•  Early use of Fast-Track construction process, 
Just-in-Time deliveries, Linear Scheduling 



A Time and 
Place for 

Everything 
•  Close scheduling 

of  
– Drawings 
– Fabrication 
– Delivery 
–  Installation 

•  Floor by floor, 
week by week 



Beginning Schedule, like CPM 
Required dates 

Space for actual dates 



Finishing Schedule 



Linear Schedule today 



“Pacing” activities (the critical path activities) 
•  Structural Steel 58,000 tons in 189 days (+12) 
•  Concrete Flooring 2,768,591s.f. in 203 days (+4) 
•  Exterior metal trim  
•  Exterior Limestone 



177 days for 
demolition, 
excavation, 
production 
planning 

• Waldorf Astoria 
–   contributed to the 

“Urban Canyon” 
–  Robbing Daylight 

from the street  



Cut apart 
for Safety 

•  To increase the 
safety for 
workers and 
passers by, the 
Waldorf was 
taken apart, 
not knocked 
down as was 
the custom 



Cut apart 
for Safety 

•  This careful 
dis-assembly 
allowed for 
more salvage 
& recycling 
–  Elevators 
–  Piping 
–  Bronze 
–  Iron 





Excavation almost done 



Demobilize 
Steam Shovel 

1930 
“Browning 16 ton Speed Crane” 



Like Jenney, Grillage 
with Billets of steel as base plates, cast in concrete 



grillage 

billet 
concrete pier 



Ready for steel 



Bolt together 
derrick cranes 
Bolts were 
uncommon as a 
fastener for the 
building structure 

Bolts were temporary 
fasteners, Rivets 
were permanent until 
1957 



Steel 
Sequence 



Stage across the river, 

•  Produced in Pittsburg (Carnegie) 
•  3 day supply on hand (supply chain 

buffer) 
•  Shipped to NY side on boats (overnight) 
•  Transferred to trucks (at daylight) 
•  Delivered just in time to install 

–  (no onsite storage for steel) 



Just in Time 
Delivery 





























4 in rivet crew 

Catch can 

Rivet hammer 

Backer 

Forge tender 









Payday’s Friday…$250,000.00 cash per week 













Nets for safety 6 deaths overall, 1 steel, 2 carpenters, 3 laborers 



Brick handled 
like concrete 



Material hoist 



Salvaged from 
Waldorf 



Empire State Railroad 



Terra Cotta 
Partitions 

handle with care 





Pre-stage 
materials 





Hand power for 
lowering stone 

Where are we? Column #33 



Mullion 
Bracket 









Empire State 
Building 

a.k.a “empty state building” in 1931 
11 million visitors to 
observatory during 1st 
year. (earned as much as rent that year) 

Hit by a bomber in 1945 
(established longest fall survived in an elevator, 75 floors) 

Didn’t break even until 
1951 




