Jake Halverson
PHYSICS 1000
Class Project: Arches in Architecture
	Arches have been used in architecture since ancient times.  Their first uses were mostly in underground structures like sewage drains and other similar structures.  The romans were the first to refine their use and incorporate them largely into their above ground architecture.  Today we can see evidence of their use in anything from bridges and tunnels to doorways and vaulted ceilings.  
	The construction of an arch is typically started with a frame consisting of the inner curvature and structure of the arch, followed by placement of various materials for reinforcement.  Ideally the arch should be self-supportive.  Although arches have the same basic structure, they can come in various shapes.  The shapes can be characteristic of certain cultures or time periods. Included in a number of shapes that can be used in the construction of an arch are the triangular, round, lancet, jack, three foiled cusped, horseshoe, inflexed, ogee, tudor, and parabolic arches.  
	The first above ground arches built by man were constructed well before 1500 B.C.E and were known as corbel arches.  Some were used to support doorways in buildings, while others were used as bridges to cross streams or rivers.  The basic structure of these types of arches is a layering of smaller stones atop larger stones until the middle stone is laid between them, known as the keystone.  In bridges, the more pressure placed on the stones toward the top, the tighter they fit together, providing a more steady overall structure.  The oldest arch structures discovered to date were used to support the walls above doorways in many Middle Eastern buildings.  
	The early arch structures in the eastern hemisphere were used not only for their sturdiness, but for their aesthetic appeal as well.  Some of the more famous arch structures in this area are the Hangzhou Bay Bridge in China, Kintai Bridge in Japan, Maru-Gurjara Temple in India, Qutub Minar in Delhi, and the Forbidden City of China. The arches here hold cultural and sometimes even spiritual meaning for the people of their countries.  The strength of arches definitely aids in their ability to continue to stand and not crumble with the thousands of years that they support their structures.  
	In Europe, some of the most visited and loved pieces of history and art are arches.  To name a few, the Arc de Triomphe in France, Bradenburg Gate in Germany, Wellington Arch of England, and Menin Gate in Belgium.  Each of these represents an important piece of its countries history and pride.  Most of the arches in this part of the world are round arches or shouldered flat arches.  These were perhaps chosen for their structural soundness, and strong unwavering outer appearance.  Many of these arches are also adorned with sculpture or carvings on or around their outermost edges.  Overall, these arches add a major component for the appearance of the areas in which they reside.
[bookmark: _GoBack]	North and South Americans have also used arches in their buildings and art for centuries.  Landmarks like the Gateway Arch and Carioca Aqeduct are structural giants, and points of pride in the nations that they are from.  Arches are also critical for the support and decoration of many other buildings in these areas. These buildings include but are not limited to the Cathedral of St. John the Divine, the Brooklyn Bridge, the Space Needle, Machu Picchu, and even the Panama Canal.   Without the Integration of arches into the building of these, they would not be possible.
	Some natural arches also stand for many years and maintain their shape despite environmental factors.  There are many of these arches around the world.  They are formed primarily from wind and water erosion over long periods of time.  Some of the more well-known arches are Delicate Arch, Moon Hill, Durdle Door, the Azure Window, and Shipton’s Arch.  
	So what, then, causes these structures to stand so firmly with no regard to time or other outside factors? The answer is in the structure of the arches themselves.  Within the curvature of the arches are points of tension all around their edges.  These points of tension, however, are parallel to the curvature of arch.  In other words, the more pressure that is added to the arch, the more stable it becomes, because the building pieces compress each other.  Often times, arches can support themselves with this compressive force alone, so they have no need for cement or other binding material to hold the stones or bricks together.  
	The discovery of arches in building has played an almost invisible, and yet very crucial part of my life.  Since they are so widely used in architecture, the absence of them in our everyday buildings would create a huge difference in the living conditions that each one of us takes for granted.  Without them, we would be likely to have collapses and less supportive roofs above our heads every day.  
