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The following items are descriptions of the handling of waves for harbor design.

a) When verifying safety during the service life and construction of port facilities, the offshore waves
of proper {A} must be selected according to the importance of the facilities.

b) In principle, the waves that act on the port facilities are appropriate waves that are most
disadvantageous for the {B} of the structure or the utilization in view of wave transformations in
shallow water.

¢) The wave direction has a major effect on the results of the harbor tranquility analysis, and thus, the

waves are calculated as {C}.

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

A B C
@ return period economy uni-directional irregular waves
@ wave height stability uni-directional irregular waves
©) wave period repairability uni-directional irregular waves
@ return period stability multi-directional random waves
® wave height economy multi-directional random waves
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In general, earthquake ground motions are affected by three factors, namely, the {A}, {B} and {C} effects.
The {A} effects can be defined as the characteristics of seismic waves generated at the earthquake {A} as a
result of a rupture process on the fault. The {B} effects can be defined as the attenuation and deformation of
seismic waves during their propagation from the {A} to the upper boundary of the {D} bedrock below the

site. The {C} effects can be defined as the influence of sediments above the {D} bedrock on the seismic

waves.

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

A
site
source
site

path
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source

B
source
path
path
site

path

C
path
site
source
source

site

D
engineering
seismological
seismological
engineering

engineering
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Although Chang’s method assumes that pile length is semi-infinite (embedment length is infinite), it can
be deemed that there is no major difference in the behavior of finite length piles and semi-finite length piles
when L = 7#/f is satisfied, where L and S are embedded length and characteristics value of a pile,
respectively.

Select the correct S as the characteristics value of a pile.

— BkCH
@ p= 4EI
— BZkCH
2 P 4EI
— BkCH
® P= 4EI
— BkCH
@ P=3 4EI
4FE]

=4
® B Bi.,

Here, kcu is the coefficient of lateral subgrade reaction, B is the width of a pile, and EJ is the bending

stiffness of a pile.
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A slope stability problem shown in the figure below is considered. The embankment (the surcharge of 200

kN/m?) with a slope width of 30 m is constructed on a uniform clay deposit with undrained shear strength ¢,

of 50 kN/m?. If a circle arc slip analysis assuming the circle arc shown in the figure is conducted to evaluate

the stability, select the most appropriate combination of the driving moment Mp and the resisting moment Mp.

10 m 30m ’ 10 m ‘

> >

15m 15m

HER
G =
\ 2[2)0 kN/m?

N L

Mp (KN m/m)

9.8 X 10*
4.5x%10*
5.5%10*
5.5%10*
4.5x%10*

SECHCRCNGC)

¢, = 50 kN/m?
0=0

Mr (kKN m/m)
5.5%10*
9.8 10*
4.9%10*
9.8 10*
5.5%10*
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The following statement refers to navigation channels and anchorages in port facilities. Select the most

appropriate combination of correct “O” or incorrect “ X,

a)

b)

In determining the required water depth of navigation channels, the lowest water level is used as the
base level of the water depth in the navigation channel.

If the vessels using the port are identifiable, it is not necessary to consider the drafts of the vessels in
determining the required water depth of the navigation channel.

The appropriate water depth of anchorages should be determined by the draft of the vessels plus a

margin of water depth.
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