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1. Briefly define how gypsum is obtained? State its general areas of use.
2. Briefly define the steps used for obtaining lime. Explain how air-lime does harden?

3. What is the role of gypsum in the hydration of Portland cement? Why its amount added to clinker is carefully controlled?
4. What cements are appropriate for casting concrete under winter conditions?
5. Why the C3A content in cement is of interest? 
6. Briefly describe the effects of C3S on the properties of concrete.
7. Compare the contributions of C3S and C2S to the 7-day strength of concrete.
8. What are the roles of C3A and C4AF in cement hydration?

9. What is meant by loss on ignition?

10. What is meant by the insoluble residue in cement?
11. How do you define hydration?
12. What are the hydration products and the main solid compounds of Portland cement?
13. What role does ettringite play in the performance of concrete?
14. How is the fineness of cement measured? What sort of advantages are expected as the fineness of cement increase? 
15. What is meant by the specific surface of cement and how it is measured? 
16. How many forms of water are contained in hydrated cement paste?
17. Briefly state the roles of C-S-H (Tobermorite) gel and CH (Portlandite) with regard to the performance of hardened cement paste.
18. Briefly describe the process of setting. How does cement solidify during setting? 
19. What is the difference between false set and flash set? Briefly state.
20. What do you understand from blended cement?
21. What are the common deleterious materials which are found in aggregate? 
22. What are the adverse consequences of deleterious substances in aggregate?
23. What is meant by soundness of aggregate?

24. What do you understand by the alkali-silica reaction and please suggest a strategy to control it? What sort of cement would it be used to reduce alkali-silica reaction?
25. How does the shape and surface texture of aggregate influence the properties of fresh concrete?
26. Briefly define the fineness modulus of aggregate.
27. What is meant by the maximum size of aggregate? How does it affect the workability of concrete for a given water content? 
28. What do you understand by granulometry? Briefly discuss its importance with regard to the properties of fresh and hardened concrete. 
29. What is a gap-graded granulometry? What are the possible advantages of a gap-graded concrete mix?
30. What is meant by the SSD and OD conditions of the aggregate? Briefly define absorption and moisture content for aggregate.

31. The oven-dried weight of 650 grams of aggregate sample taken from the aggregate in the stockpile of a construction site is 637 grams. The saturated surface dry weight of this aggregate was determined as 656 grams. Accordingly, calculate the moisture content and water absorption capacity of this aggregate sample.
32. When 5 kg of aggregate sample taken from an aggregate pile is sieved through a sieve set at once, the amounts remaining on the sieves were found as follows. Determine the granulometry for this aggregate and plot the granulometry curve. Calculate the fineness modulus of the aggregate.
	Sieve size, mm
	31.5
	16
	8
	4
	2
	1
	0.5
	0.25
	Pan

	Remaining on sieve, g
	0
	1000
	1240
	760
	820
	500
	320
	240
	120


33. The granulometry, specific gravity and related boundary curves of X and Y aggregates available at a construction site are given below.
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a) Using the trial-and-error method, what proportion of aggregates X and Y must be mixed to obtain an aggregate mixture with such a granulometry that it falls in the ideal region (between the boundary curves A and B)? Calculate the fineness modulus and specific gravity of the aggregate mix.
b) Determine the mixing ratios of the X and Y aggregates to obtain a mixture with a fineness modulus of 4.80.
c) Check whether the mixture obtained in (b) falls between the limit curves A and B. If not, state your solution proposal and calculate again.
d) Prepare an aggregate mixture from X and Y aggregates so that 70% of the mixture passes through the 8 mm sieve.
e) Divide the X aggregate into two parts by sieving through a 2 mm sieve and determine the granulometry of each part. Calculate the specific gravity and the fineness modulus of the mixture obtained when the fine and coarse parts are mixed at 40% and 60%, respectively.
34. In a construction site where you work as a civil engineer, there are three aggregates, X, Y and Z. In what proportions should these aggregates be mixed so that 45% of the aggregate mixture passes through a 4 mm sieve and the fineness modulus is 4.50. Do not use trial and error method for solution.

. 

	Sieve, mm
	0.25
	0.50
	1
	2
	4
	8
	16
	31.5

	Aggregate X
	20
	30
	40
	50
	60
	80
	90
	100

	Aggregate Y
	0
	0
	10
	20
	40
	50
	70
	100

	Aggregate Z
	0
	0
	0
	10
	20
	40
	60
	100


