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QUESTION ONE
a) Explain the process of the manufacture of cement from the stage of inputting the raw

materials into the Kiln (8marks)
b) Describe the six broad classification of particle shapes (9marks)
c) Explain the following with respect to water for mixing concrete;

)} The importance of water quality

i) Why it is generally considered inadvisable to use sea water (5marks)

d) Outline the following terms used to describe the state of fresh concrete;
1) Workability

i) Consistence (4marks)
e) Explain the following terms;

) Head back with respect to charging the drum mixer with very dry mixes

i) The procedure of charging small laboratory pan mixers (4marks)

QUESTION TWO

a) Distinguish between an additive and an admixture in concrete production (2marks)

b) Outline the use of calcium chloride as an admixture in concrete (5marks)
1) Explain the mechanism of the retarding action of retarding admixture
iii) Outline the use of sugar as a retarding admixture (5marks)
c) i) State the use of water-reducer admixture

iii) Explain the working mechanism of water- reducing admixture (8marks)

QUESTION THREE

a) Outline problems associated with hot-weather concreting (6marks)
b) Outline the effect of gypsum in cement (4marks)
c) Explain the laboratory procedure for the determining the following setting;

i) Initial setting

i) Final setting (4marks)
d) Outline the ground granulated blast furnace slag type of cement (6marks)

QUESTION FOUR

Concrete is required for foundation where it will be very severely exposed to sulphates. The
average strength is 34.5 MPa at 28 days, with a slump of 80mm to 100 mm. The available coarse
aggregate has a maximum size of 70mm, a dry — rodded bulk density of 1600kg/m?®, a bulk
specific gravity (SSD) of 2.70, absorption of 0.5% and total moisture content of 4%. The fine
aggregate has a bulk specific gravity (SSD) of 2.62, absorption of 0.85 and total moisture content
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of 8% and fineness modulus of 3.0. Use the ACI method of design to prepare the mix design

required for this foundation concrete.

QUESTION FIVE

a) Explain how damage to concrete as a result of repeated freezing and thawing can be

prevented (3marks)
b) 1) Explain the working principals of air entraining admixture
iii) State THREE types of air entraining agents (6marks)
c) i) Explain the reason for the whitish appearance on concrete surfaces attacked by
sulphates
1)) Explain the occurrence of efflorescence (6marks)
d) Explain how expanded clay, shale and slate are obtained (5marks)
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