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Notes 01
Reading notes 
are typically due 
before the 
lecture is given
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History

Metals In Pre-Modern Building 
Construction
Greek and Roman 
bronze cramps 
used to join blocks 
of stone
Renaissance 
wrought iron 
chains and rods 
used to counter 
thrusts in arches 
and vaults
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History

Making steel was 
labor intensive
Use of steel was 
limited to 
weapons (e.g., 
Damascus steel 
swords), cutlery, 
other specialties
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History

Right:  Iron tie 
rods and 
cramps in 
masonry 
construction, 
Pantheon, Paris, 
1789 
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History

1750 and later

Growth in use of 
cast iron framing 
in industrial 
buildings and 
other structures
Right: 
Coalbrookdale
Bridge, 1779, first 
all-metal structure
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History

Right: Crystal 
Palace, 1851; cast 
iron and glass
Eiffel Tower, 1889
Wrought iron
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History

1850 and later

Steel increasingly 
plentiful, with large 
scale production 
methods.
After the U.S. Civil War, 
excess steel making 
capacity sets the stage 
for the first use of steel 
in U.S. buildings.
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History

1850 and later

Right: Home 
Insurance Company 
Building, 1885, 
William Le Baron 
Jenny 
First tall building 
supported entirely 
by a fire-protected 
metal frame (cast 
iron and steel)
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History

Modern

Steel is one of three 
commonly used 
noncombustible 
structural materials. 
Suitable for 
buildings of all sizes, 
from single family 
residences to the 
tallest skyscrapers.
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11 STEEL FRAME CONSTRUCTION

THE MATERIAL 
STEEL
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The Material Steel

Carbon Content in Iron Alloys

Greater proportions of carbon 
generally increase the hardness and 
brittleness of the iron alloy.
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The Material Steel

Cast Iron

2% – 4% carbon
Strong in 
compression
Less strong in in 
tension
Brittle (vulnerable 
to sudden failure)
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The Material Steel

Wrought Iron

Little or no carbon
Strong in tension
Weaker in 
compression
Malleable (easily 
shaped) and 
relatively soft
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The Material Steel

Steel

Less than 2% 
carbon
Strong in both 
tension and 
compression
Ductile (not prone 
to sudden failure)

(Reliance Building, Chicago, 
1895)
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The Material Steel

End of Day 1 Lecture
Reading Notes Assignments:
• Read Chapter 11

• History

• The Material Steel
• Steel

• Structural Steel Alloys

• Assignment: 
• Submit 1 to two pages of reading notes

• hand-written notes and freehand sketches

– Extra Questions: 
• What is the difference between cast iron and wrought iron?
• What is the difference between iron and steel?
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