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1.  What is the easiest way to add strength to concrete?


Add more cement to the mixture.
2.  How long does concrete need to cure in order to reach 90% strength? 


about three weeks
3.  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.
4.  Who pioneered the use of hydraulic lime in concrete?    


John Smeaton
5.  What is the purpose of reinforcement of concrete?


To increase the tensile load bearing strength of concrete.
6.  What are some materials with which concrete is commonly reinforced?


Steel bars, steel fibers, glass fiber, plastic fiber.
7.  How is the workability of concrete measured?


The concrete slump test is used to measure the workability of concrete.
8.  Explain the importance of curing concrete.


If concrete is not properly cured it may shrink abnormally, crack, lose strength, etc.  
9.  What are the three main components of concrete?

1.  Cement
2.  Aggregate
3.  Water
10.  List five uses for concrete.

1.  Bridges
2.  Highways
3.  Floors
4.  Retaining walls
5.   Pipe

(Answers may vary)
11.  What are some recycled materials commonly used in concrete?


Fly ash, crushed glass, recycled concrete, etc.  (answers may vary)
12.  What are some famous structures made from concrete?


The Pantheon, The Baths of Caracalla, Roman aqueducts, etc.  (answers may vary)
13.  Why is the use of recycled materials in concrete gaining popularity?


Environmental and financial concerns.
14.  How recently was the use of additives in concrete first practiced?


Since ancient Roman and Egyptian 
15.  Portland cement is a basic ingredient in what three construction materials?


Concrete, mortar, and plaster
16.  Where did Portland cement get its name?


The color is similar to the color of Portland limestone.
17.  How is Portland cement made?

It is made by heating limestone with clay, and grinding the product (clinker) with a source of sulfate. 
18.  In what situations might one desire free flowing concrete with a high slump?


In situations where one would want to pour the concrete through hoses. (answers may vary)
19.  The bulk of a concrete mixture is made up of _______________.


Aggregate
20.  What are the main substances used for concrete aggregates?


Sand, natural gravel, and crushed stone.
21.  Why would one want decorative stones or crushed glass used as aggregate?


Landscape decoration, swimming pools, etc.  (answers may vary)
22.  Is concrete stronger under compression or tensile pressure?


Compression
23.  In addition to mechanical strength, what are two other properties of cured concrete?


Low moisture permeability, volumetric stability (chemical stability is acceptable as well)
24.  Why is it important for a mixture to be uniform?


To ensure that the concrete is at the maximum possible quality.
25.  What makes High-Energy Mixed concrete different from other types of concrete? 

It forms a paste which is easier to work with, as well as fast hardening, and increased volume of gel.
26.  What are some factors that affect the workability of concrete?

Water content, aggregate shape and size distribution, cement content and age, and chemical additives.  
27.  Why is it important to select the proper aggregate for concrete?

To ensure that the concrete is of the proper consistency to be worked with and set in the desired time.
28.  How can the early strength of concrete be increased?


Keeping it damp.
29.  The chemical process that occurs when concrete is mixed with water is known as ______________.


Hydration
30.  Why was the tensile strength of ancient concrete lower than its modern counterpart?


Modern steel reinforcements were not available.

31. Name three of the environmental impacts of concrete production.


Answers will vary, but 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.
32. What measures do you think we could take to minimize the impact that concrete production has on the environment? Explain.


Answers will vary, but may include:

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

· Use alternate fuel sources instead of fossil fuels
· 
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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