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	Activity 1.1.1 History of Civil Engineering and Architecture



Introduction

Can you name any of the Seven Wonders of the Ancient World? Each was a feat of civil engineering and architecture. What causes structures such as these to fill us with awe even today? What is it that makes them seem more wondrous in our time of modernization? These structures have paved the way for many new advances in the design of the structures you see today.
In this activity you will learn about the history of civil engineering and architecture. You will see differences between the two professions and learn of their beginnings.

Equipment 

· History of Civil Engineering and Architecture presentation
Procedure
In this activity you will investigate the history of civil engineering and architecture. You will see differences between the two professions and learn of their beginnings.

1. Define civil engineering.

An engineer is trained in the design and construction of public works, such as bridges, dams, and other large facilities.
2. Define architecture.

An architect is trained in art and science of designing buildings for human habitation.
3. Describe the origination of the concept of architecture?

Architecture was born when people began to live in constructed dwellings and within communities. Caves were last used as habitats around 8000 BC. 
4. In ancient times how were building materials chosen? 

A major reason for differences in the development of construction techniques is the availability of local materials. Although it is possible to import materials from great distances, the historic reality is that people often used what was easily available to them when constructing buildings.
5. Give two examples of vernacular architecture.

Vernacular architecture is a term used to categorize methods of construction which use locally available resources and traditions to address local needs.
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1) Apache wickiup built of brush, grass, or reed.
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2) Traditional Nepalese house built of stone and clay.

6. Name and describe the type of system used to create many early buildings.

Many early buildings were bearing wall types. Bearing walls are solid walls that provide support for each other and for the roof.
7. What was the purpose of the Egyptian pyramids? Mexican pyramids?

The ancient Egyptians built pyramids as tombs for the pharaohs and their queens. In the Americas pyramids were built for religious ceremonies or scientific use.
8. What kind of construction method was used to build the Parthenon? Made a simple sketch to illustrate.
The construction method used to build the Parthenon was post-and-lintel construction: horizontal beams placed across vertical posts.
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9. What problem in architecture led to this form of construction?

This form of construction came about due to an early problem in architecture because people could not have door and window openings in bearing walls without sacrificing support. 
10. Explain how an arch is created.

An arch is a curved structure for spanning an opening, designed to support a vertical load primarily by axial compression. Because they are made from smaller and lighter blocks of stone, they are easier to erect. Blocks are placed in a curved formation in such a way that they give each other support. The wedge-shaped units in the arch are called voussoir. The keystone is the voussoir at the crown of the arch, serving to lock the others in place.
11.  How is the vault used in civil engineering?

The development of the arch led to the vault, which is a series of arches that form a continuous arched covering. When two of these vaults intersect, a cross vault is created. Another name for the cross vault is the groin vault. Vaults allow for the construction of bridges, walkways, and other passages.
12.  Give an example of an arch and dome system.

The Pantheon is an example of an arch and dome system. It is the oldest standing domed structure in Rome.
13.  Give an example of a modern material we have that was not available to the ancients. How did this restrict construction in ancient times?
A modern material we have are cranes. This restricted construction in ancient times because they had to use the same simple cranes, pulley systems, wedges, and inclined planes were still commonly used to move heavy objects.
14.  What was the purpose of the Roman aqueducts?

The Roman aqueducts were built from 300 BC to 200 AD. These provided Rome with an ample supply of fresh water. In the first century AD, almost 180 million gallons of water poured daily into Rome.
15.  Compare ancient Greek roads to ancient Roman roads. 

Greeks needed to have roads available in the event of a religious exodus. Greek highways consisted of two wheel ruts of about 4 feet 11 inches. gauge either carved out or worn down. The roads typically had a width of 8 or 9 feet and a depth of 3 to 4 inches. Sometimes this was increased to 12 inches to make the road smoother in the rocky ground. Urban streets were mostly paved.

Roman roads were created by using large blocks of stone (called the stratumen) for the base, over which broken stone or debris (called rudus) was spread and covered by a layer of sand (referred to as the nucleus) and finally by large polygonal basalt blocks (summum dorsum), with the polished top surfaces serving as the road surface. The stones were set in lime mortar. In marshy regions the Romans used wooden causeways resting on pile foundations.
16. Describe an ancient Roman bridge.

The earliest known Roman bridge, the Pons Sublicius in Rome, was made of wood and was constructed using columns and beams. The pile foundation was created by following specific steps: excavate, clear, and then drive previously charred alder, olive, or oak piles into the ground as close to each other as possible. The spaces were filled with ashes. This is an example of a timber bridge.
17. How did building materials and methods change after the Romans?

The concrete mixture used by the Romans was very weak in tension and bending. Experiments with improving the tensile strength of concrete by embedding metal rods into the mixture began in the mid-1800s. Eventually engineers learned how to efficiently take advantage of the combined strength of concrete in compression and steel in tension. Since that time, reinforced concrete has been used for a variety of construction projects. The flexibility of concrete allowed the use of free flowing curves and a break from the rectilinear designs of structural steel.
Conclusion

18. Give an example of a modern pyramid not shown in the presentation. How does its function differ from that of the Egyptian pyramids? What do you think accounts for this difference?
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This was designed by the Foster and Partners and is called the “The Palace.”  The building was completed in 2006 and has 5 stories that are 40 feet each. The building is very spacious and has a 1,500-seat opera house in one of the lower levels and an art gallery. This functions as a multi-purpose area while Egyptian pyramids were mainly used as tombs for the pharaoh, very important people and valuable belongings. I think that this difference has to do with time and religion. Egyptians valued Pharaohs as gods and had to make spectacular buildings to commemorate them. Today, this pyramid was built for recreational purposes because people value entertainment and beauty in art.  

19. Give an example of a modern structure that uses an arch and dome system.
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This structure is known as the “Golden Dome”. It is located on Monaca, Pennsylvania. This building is used mainly for concerts and sporting events. 
20. What is the main purpose of modern roads? How is the cost of modern roadways defrayed?
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The purpose of modern roads is for transportation. Roads and high ways are mainly paid for by state and federal taxes Americans give. [image: image7.png]
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