Cement and Concrete Exam Key
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1.  What is the difference between cement and concrete?

Cement is the binding material that is used to hold things together, concrete is a mixture of cement, aggregate, and water.  Cement is one of the ingredients.
2.  What three main needs drove the development of modern cement?

The need for: 

a. hydraulic renders for finishing brick buildings in wet climates.

b. hydraulic mortars for masonry construction of harbor works, etc. in contact with sea water.

c. development of strong concretes.  
3.  Which of the following is not a main component of concrete?

a.  Water

b.  Chemical Additive
c.  Aggregate

d.  Cement

4.  Who is credited with the development of "Roman cement"?

James Parker
5.  What quality made Portland cement superior to its predecessors?

Sets relatively slowly and develops strength quickly. (answers may vary)
6.  Explain the importance of properly curing concrete.


If concrete is not properly cured it may shrink abnormally, crack, lose strength, etc.  
7.  How long must concrete cure in order to reach roughly 90% strength?


About three weeks
8.  What are some materials with which concrete is commonly reinforced?

Steel bars, steel fibers, glass fiber, plastic fiber.
9.  What are five common uses for concrete?

Bridges, Highways, Floors, Retaining walls, Pipe (Answers may vary)
10.  The bulk of a concrete mixture is composed of ______________.

Aggregate
11.  Is concrete stronger under compression or tensile pressure?

Compression
12.  Describe the process used to produce Ordinary Portland Cement.

Heating limestone (with small quantities of other materials) in a kiln, then grinding the resulting substance (clinker) with a small amount of gypsum into a powder.
13.  What are the top three cement producing countries in the world?


China, India, and the United States
14.  What is the easiest way to add strength to a concrete mixture?

a.  Add more water to the mixture.

b.  Use only large stone in the mix and no sand.

c.  Add more aggregate to the mixture.

d.  Add more cement to the mixture.
15.  Why is the use of recycled materials in concrete gaining popularity? 


Environmental and financial concerns
16.  What are some famous structures made of concrete?

The Pantheon, The Baths of Caracalla, Roman aqueducts, University of Georgia Coliseum, etc.  (answers may vary)
17.  Do pozzolan-lime cements develop strength slowly or quickly?


Slowly
18.  As slag content is increased, early strength is _____________.


Reduced
19.  What is the most common use for Ordinary Portland Cement?


Use in concrete 
20.  What can be done to speed up the setting of cement?  


Immersion in warm water
21.  How is the workability of concrete measured?


The concrete slump test 

22.  Which mineral is responsible for early strength in modern cements?


Alite.
23.  Why is the workability of concrete important?


So that the concrete may be molded and worked into the desired form

24.  Name some commonly used aggregates.


Sand, gravel, stone, etc. (answers may vary)

25. Short essay: Name some of the environmental impacts of cement and concrete production, then give possible solutions to the problem and explain your solutions. 


Answers will vary. Problems may include:

· Greenhouse gases produced directly through the production of carbon dioxide when calcium carbonate is heated

· Greenhouse gases produced indirectly through the use of energy, particularly if the energy is sourced from fossil fuels

· Soil erosion from surface runoff

· Pollutants in urban runoff such as gasoline, motor oil, heavy metals, trash, etc.

· Primary contributor to “urban heat island effect”, which increases overall city heat and thus requires more energy

· Air pollution from concrete dust

· Radioactive elements, toxic substances, and dust cause serious human health effects.

· Emissions of airborne pollution in the form of dust, gases, noise and vibration in mining

· Damage to countryside from quarrying

· Groundwater contamination from fly ash

· Spills and leaks, especially of fly ash, which can have massive effects


Solutions may include:

· Equipment to reduce dust emissions

· Equipment to trap and separate exhaust gases

· Re-integration of quarries into the countryside after they have been closed down by returning them to nature or re-cultivating them

· Using lime mortar, which reabsorbs the CO2 chemically released in its manufacture, and has a lower energy requirement in production

· Newly developed cement which absorbs carbon dioxide from ambient air during hardening

· Using recoverable waste and by-products to replace fossil fuels, such as calcium, silica, alumina, and iron to replace clay, shale, and limestone in the kiln, or sewage sludge for the clinker.

· Keep fly ash storage sites away from rivers and aquifers

· Use light-colored concrete to reduce ambient temperatures (reduce “urban heat island”)

· Give workers protective gear to reduce health effects from concrete dust and other substances

· (Students may make up their own answers – give points for creativity and thoughtfulness)
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