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The three sentences below describe the deterioration of concrete materials. Select the most appropriate

combination of O for correct and X for incorrect.

a) When concrete is exposed to seawater, sulfate ions in seawater react with cement hydrates to form
ettringite, which may result in cracking of the concrete.

b) When reactive aggregate is used for concrete, a chemical reaction between the alkali in the cement
and the aggregate may occur, possibly leading to abnormal cracking of the concrete.

c¢) When reinforced concrete is exposed to seawater, chloride ions that penetrate into the concrete lead to

corrosion of steel bars embedded in the concrete.

a) b) c)
@ O @) O
@ X O O
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The three sentences below describe the siltation or shoaling of waterways and basins. Select the most

appropriate combination of O for correct or X for incorrect sentences.

a) Siltation does not occur behind breakwaters where waves become calm.

b) The risk of siltation of dredged navigation channels will increase when the channel is dredged in the
deeper offshore area rather than in the nearshore area.

c¢) Pocket dredging is one of the countermeasures for channel siltation, and it can be more effective by

dredging the upstream area of the channel in the direction of sediment transport.
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The required mass of the armor block of a horizontally composite breakwater covered with wave-

dissipating blocks is expressed by the following two equations.

Ng = Cyla (

Here, M is the required mass of the block, p, the density of the block, H the wave height, N, the stability
number, S, the specific weight of the block relative to water, Cy a coefficient for the effect of {A}, @ and b

coefficients based on block shape, slope gradient, etc., N, the relative damage level, and N the number of

waves.

Calculate the required mass of blocks {B} under the conditions given below, and select the correct answer

from @) to @).

M

py =3000 (kg/m®), H =6(m), S, =3.0,
Here, (0.03)%2= 0.5, (0.003)°2= 0.3, (0.0003)°2=0.2.

Select the correct combination of A and B.

A
wave breaking
interlocking of blocks
interlocking of blocks

porosity of blocks

©® e 6 6

porosity of blocks
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NS, —1)°

Cy
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30t
10t
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Select the most appropriate natural period for the following piled pier. The pier has 16 piles per unit. In
the calculation of the natural period, only the mass of the superstructure (concrete slabs and beams) is taken
into account, but not the mass of the piles. The weight of the pier superstructure and the lateral spring

coefficient of the pile head are given below.

Weight of superstructure (concrete slabs and beams) per unit of the pier, = 19600 kN
Lateral spring coefficient of pile head (per pile), Ky = 4500 kN/m

o) 0.17 s O O O O
o o 0 000
@ 1.05 s O O O O
2) 1.25s O o O O

Superstructure

W=19600 kN

Ky=4500 kN/m Pile
(per pile)
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