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This figure shows the definition of the components of motions of a floating body.

Select the most appropriate combination of A, B, C and D.
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A

Swaying
Swaying
Surging
Surging

Heaving

B
Surging
Pitching
Pitching
Swaying
Swaying

C
Yawing
Rolling
Heaving
Yawing

Rolling

D
Rolling
Surging
Swaying
Rolling
Surging
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The simply supported beam with overhang is subject to loads P and 2P ,as shown in the figure. Choose the

appropriate explanation from among the following.

(DAbsolute value of axial force becomes maximum at support A.

@ Absolute value of bending moment becomes maximum at support A.
(®Bending moment becomes zero at support B.

(DThe absolute value of shear force at the point C is equal to that at point D.
(®The reaction at support A is 0.5P.

2P
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The paragraph below describes the deterioration process of concrete structures caused by salt attack. Choose the

most appropriate combination of A, B, C and D.

( A ') penetrates into concrete, and the amount of ( A ) at a steel bar reaches the threshold value. Corrosion of
steel bar begins. Once corrosion starts, the steel bar ( B ) so that the ( C ) stress is generated around the steel bar,
resulting in cracking of the concrete. Next, the corrosion will accelerate, and cover concrete will spall off. In
such a situation, structural performance such as load carrying capacity is degraded due to the ( D )

cross-sectional area of the steel bar.

A B C D
D Chloride ion shrinks tensile reduced
@ Sulfate ion expands tensile reduced
©) Chloride ion expands compressive expanded
@ Sulfate ion shrinks compressive reduced
® Chloride ion expands tensile reduced
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[ 25]
Effective stress is a force that keeps a collection of particles rigid. For Karl von Terzaghi, the term ‘effective’
meant the calculated stress that was effective in moving soil or causing displacements. Effective stress (¢') acting

on soil is calculated from two parameters, total stress (c) and pore water pressure (u) according to (A)

A state of (B) occurs when the (C) of soil is reduced to essentially zero, which corresponds to a complete loss

of shear strength.

Select the most appropriate combination of A, B and C.

A B C
@O o=0c+u liquefaction effective stress
@ o=0c+u consolidation total stress
@ o=0c+u liquefaction power water pressure
@ o=0"-u consolidation effective stress
® o=0"-u liquefaction total stress
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