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Select the appropriate equation for the natural resonant periods of oscillation in an open-ended

rectangular harbour with a uniform water depth as shown in the figure.
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Here, T is the natural resonant period, L and h are the length and the water depth of the harbour, n (=

0,1,2,---) is eigen mode number, and g is the gravity acceleration.
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Relative density is i key soil parameter for sandy soils in evaluation of liquefaction strength. For a sandy
soil having a maximum dry density pgmax of 1.80 g/em® (Mg/m®) and a minimum dry density pgmin of
1.40 g/cm® (Mg/m?), choose the most appropriate value of the relative density D, when dry density pg is
1.60 g/cm® (Mg/m?). ‘
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The four sentences below describe ships in “Technical Standards and Commentaries for Port and Harbour

Facilities in Japan”. Select the most appropriate combination.

(A) Dead Weight Tonnage is the average weight of cargo that can be loaded, expressed in tons.

(B) Some container ships have a Dead Weight Tonnage of 150,000 DWT or more now.

(C) The berthing energy of a ship is proportional to the square of the berthing velocity of the ship.

(D) The standard value of the tractive force acting on a bollard is generally 1,500 kN when the gross
tonnage of the ship is over 200 tons but not more than 500 tons.

(A) (C) (D)
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The following sentence briefly explains the design of a composite breakwater in Japan.

A composite breakwater is a kind of gravity-type breakwater consisting of two essential parts: a heavy
wall (body) and (A). As a heavy wall, caisson has been widely implemented in Japan. To determine
structural dimensions of a caisson subjected to wave impact loads, the following items shall be checked.

1) sliding failure of caisson
2) (B) failure of caisson

3) (C) of foundation

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

A B C
) rubble mound over-topping bearing capacity
@  wave-dissipating block overturning bearing capacity
(@) wave-dissipating block overtopping consolidation
@ rubble mound overturning bearing capacity

® rubble mound overturning consolidation
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The figure below shows the seismic design procedure for a mooring facility during a Level 1 earthquake. Among

the following terms, a to e, what terms are appropriate? (Parts enclosed by the broken line at the bottom are matters

to be implemented, as necessary.)

@6 660 e

Acceleration time history of engineering ground

v

1-dimensional seismic
response calculation

ﬁl’ier type

L

4

/‘-—."‘_‘-“v
Study of Liquefaction /Jp/dgmen_t oF
counter measures [¢ ;\.Hgggffamon/"

a2

No liquefaction
Gravity tvpe,Sheet pile type 1

Acceleration time history at @ eround level

h 4

Response spectrum calculation

;

to natural period of pier

Response acceleration @ cormresponding

!

h=a,lg

Y

_________ - = = —{- ~ - Partial factor design method - - -|

| Acceleration time history at ground surface T

v

Maximum value of acceleration @ obtained from
acceleration tume history after filter processing
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Study of deformation. ete. by dynamic analysis

(nonhnear finite element analysis enabling consideration of dynamic interaction of ground and structure)

Example of Performance Verification Procedure for Level 1 earthquake ground motion
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