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CIVI 321 Engineering Materials   Midterm Exam (25%)   March 2, 2012 

8:45 – 9:45 am 

All 12 questions are of equal value 

Name: _______________________________  Student ID: ________________________ 

1. Give at least two economic factors for material selection and state why each is important. 
 
 
 
 
 
 
 
 
 
 
 
2. On a chart of stress versus strain, show the mechanical behaviour of an elastoplastic material. 

Schematically show the behaviour for unloading in the case of an initial load in the plastic range. Label 
the permanent and elastic deformations. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. You test 3 mortar cubes, the results are 31, 28 and 30 MPa. The expected value is 40 MPa. Comment on 
the results in terms of accuracy, precision and bias. 
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4. You have been asked to determine if a fine aggregate is suitable for concrete. You sieve a 500 gram 
sample and find the results shown in Table 1. Sketch the particle size distribution on the chart below. 
What type of gradation does this aggregate have? Does this aggregate fall within specification, if not 
what would you do to improve the situation? 

Table 1: Sieve analysis 

Sieve size 
(mm) 

Cumulative 
% passing 

10 100 
5 97 

2.5 78 
1.25 23 

0.630 20 
0.315 18 
0.160 5 
Pan 0 
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5. Describe the procedure for determining the specific gravity of a coarse aggregate. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6. The photo below shows deterioration of concrete bridge piers typical of the Montreal area. What 
material issues lead to this type of deterioration? 
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7. In the cement test report below, identify the raw material source for each of the six listed oxides. 
 

 
 
 
 
 
 
 
 
 
 
 

8. The above cement test report is for Type GU cement, how would be mineralogical composition (cement 
compound) differ in a) Type HE cement, b) Type HS cement? For what type of cement would the 
fineness change and would it be lower or higher? 
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9. What chemical admixture(s) would you use in each case? Why? 
 

a) Concrete placed during cold temperatures. 

 

b) Concrete placed in a cold climate. 

 

 

c) Concrete with tightly spaced reinforcing. 

 

 

 

 

10. What type of supplementary cementing material is most often used in Quebec? How does this material 
affect the early age strength of concrete? 
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11. Given the following tables and charts, describe how  the maximum required water to cement ratio is 
determined for the following scenarios (state if air entrainment is required). Give the w/c. 

 
a. A new sidewalk slab outside the Hall Building (minimum compressive strength 15 MPa). 

 
 
 
 
 
 
 

 

b. An underground metro tunnel in soil that contains 1.45% soluble sulphate. (f’c = 25 MPa). 
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12. Bonus: For the LEED system, give one category of obtaining points towards certification. 
 

FOR INFORMATION




