
A Short History of Domes
Domes have been called "the kings of all roofs", and they cover some of our 
most important buildings. Domes are curved structures - they have no 
angles and no corners - and they enclose an enormous amount of space 
without the help of a single column. Despite their thinness, domes are some 
of the strongest and stiffest structures in existence today.

LINES AND ANGLES
Before domes, there were pyramids and rectangular buildings. 
Almost all ancient buildings had roofs supported by forests of columns. The 
columns prevented the heavy roofs from collapsing, but they left very little 

open interior space. 

ROMAN ARCH
Soon, ancient engineers began experimenting with arches.  Around 100 A.D., 
Roman builders rotated an arch in a circle and discovered that it created a 
strong three-dimensional shape – the monolithic dome. In time, they were 
capping churches and mosques with this new and brilliant design. 

http://www.pbs.org/wgbh/buildingbig/glossary.html#strong
http://www.pbs.org/wgbh/buildingbig/glossary.html#column
http://www.pbs.org/wgbh/buildingbig/glossary.html#stiff


STONE DOME
The  earliest  domes  were  made  of  stone.  The  earliest 
masonry dome, the  Pantheon, was so heavy that engineers 
carved  intricate  shapes,  called  coffers,  along  the  walls  to 
reduce  the  weight  of  the  enormous  structure.  They  also 
gouged a hole, called an oculus, at the top, which created a 
daily light show for which the Pantheon is still famous. 

WINDOW DOME 
As domes grew taller  and taller,  they became 
heavier and heavier. 
By  532  A.D.,  ancient  engineers  realized  that 
they could lighten their domes by scooping out 
the  spaces  between  the  arches.  This  design 
allowed sunlight to pour into the dome without 
weakening the structure. 
The  Mihrimah  Mosque,  built  in  1555  by  the 
great  architect,  Sinan,  is  pierced  with  161 
windows! 

TENSION RINGS
Sometimes, they become too heavy. When the dome on St. Peter's 
Basilica began  cracking  in  the  early  18th  century,  Vatican 
engineers tied several  iron rings, called  tension rings, around the 

structure to prevent it from collapsing. Fortunately, their emergency fix stood 
the test of time. 

DOME TRICKS 
The  U.S. Capitol dome, built in 1793, has two domes in one to 
create the illusion of even greater height.  The large outer dome is 
a thin shell, held up by a ring of curved iron ribs. Underneath it all 
is a smaller, self-supporting dome, visible only from the inside. 

http://www.pbs.org/wgbh/buildingbig/glossary.html#iron
http://www.pbs.org/wgbh/buildingbig/wonder/structure/united_states_capitol.html
http://www.pbs.org/wgbh/buildingbig/glossary.html#tensionrings
http://www.pbs.org/wgbh/buildingbig/glossary.html#iron
http://www.pbs.org/wgbh/buildingbig/wonder/structure/st_peters_basilica.html
http://www.pbs.org/wgbh/buildingbig/wonder/structure/st_peters_basilica.html
http://www.pbs.org/wgbh/buildingbig/wonder/structure/st_peters_basilica.html
http://www.pbs.org/wgbh/buildingbig/wonder/structure/mihrimah_mosque.html
http://www.pbs.org/wgbh/buildingbig/wonder/structure/pantheon.html
http://www.pbs.org/wgbh/buildingbig/glossary.html#masonry


GEO DOMES

In the 1950s, a radical new design - the geodesic dome - 
changed the  way engineers  looked at  domes for  the  first  time in 
2,000 years. 
Geodesic:  from  geodesy "surveying"; greek geodaisia "division of 
the earth"; geo "earth, land" + daiein "divide" 

Invented  by  American  engineer  and  architect 
Buckminster  Fuller,  the  geodesic  dome  is  a  partial 
sphere shape structured from a series of triangles, rather 
than a series of arches.  

THE POWER OF TRIANGLE
One of the ways Buckminster Fuller ("Bucky") would describe the 
differences in strength between a rectangle and a triangle would be 
to apply pressure to both structures. The rectangle would fold up and 
be  unstable  but  the  triangle  withstands  the  pressure  and  is  much 
more  rigid-  in  fact  the  triangle  is  twice  as  strong.  This  principle 
directed his studies toward creating a new architectural design, the 
geodesic dome, based also upon his idea of "doing more with less". 
Fuller  discovered  that  if  a  spherical  structure  was  created  from 
triangles, it would have unparalleled strength. 

Geodesic  domes  are  elegant  and  sophisticated  structures. 
Lightweight and strong, they make very efficient use of materials. 
They are an ideal structure for use in remote areas like the Arctic. 
Some  day  we  may  even  see  dome  structures  on  the  moon  or 
covering cities.



GEO DOME RECIPE

INGREDIENTS: 
• STRAWS (or D-STIX, or paper) 
• TAPE (or connectors, or glue sticks)

Triangle A-A-A is equilateral.                 Triangle B-A-B is isosceles. 
Join 5 of the A-B-B triangles to create a pentagon (I used tape). Note 
that it is raised in the center. 
Create 5 more pentagons. 
Join two pentagons with one of the "A-A-A" triangles between them. 
Add another triangle as shown. 
Continue  joining  pentagons  and 
triangles.
Join equilateral ( A - A - A ) triangles 
between pentagons on top. 
Add final pentagon on top. 



GEO DOME MATH

How many equilateral triangles are in the dome?

How many isosceles triangles are in the dome?

How many pentagons  are in the dome?

How many edges? 

How many angles?

How many vertices?

How many faces?

How tall is the dome?
.
.
.
TO BE CONTINUED...


	A Short History of Domes
	Geodesic domes are elegant and sophisticated structures. Lightweight and strong, they make very efficient use of materials. They are an ideal structure for use in remote areas like the Arctic. Some day we may even see dome structures on the moon or covering cities.


