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internal stability

internal water
pressure

angle of internal
friction

earth pressure of
filling

drag force by
current

open-type
wharves on
coupled raking
piles

sheet pile
quaywall with
batter anchor
piles

swash zone

wave diffraction

The stability of a deep mixing improved soil body itself, when the whole

body is stable under external forces.

The water pressure inside a caisson or cell.

The angle of shear resistance generated by the friction between soil particles.

The pressure exerted on a caisson wall by the sand placed inside of the

caisson.

A force acting on the submerged portion of the floating body. It is also
called a current pressure force. The magnitude of the drag force is
proportional to the square of the relative velocity between the current and
the moving speed of the floating body.

A pier that is designed to resist against horizontal load by raking piles.

One of the structural types of a quaywall whereby a sheet pile wall is
supported by the batter piles driven at the back of the sheet pile to retain fill
behind.

A beach zone between the ebb tide and flood tide where the breaking waves

wash.

A phenomenon whereby waves are propagating into a water area behind a
structure having finite length.
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wave refraction

wave spectrum

wave
transformation

wave ray

breakwater

sitting on soft
ground

‘When a wave propagates into a shallow water area, the wave speed reduces
in accordance with the reduction of the water depth. This results in a change
in the direction of wave propagation. This phenomena is called the wave

refraction.

One of the methods to describe the characteristics of random waves. The
wave spectrum is indicated as a function of frequency in terms of the square
of the amplitude of the sinusoidal waves having different frequencies that

compose the random wave profile.

Phenomena whereby waves transform their height and direction as they

travel toward the shore due to shoaling and refraction.

An envelope line of the tangent of the wave propagation direction lines.

Wave rays are perpendicular to the wave crest lines.
A light weight breakwater that is stable on soft ground as its wide bottom

section reduces ground contact pressure while piles driven in some cases

resist against horizontal forces.
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cargo sorting
area

secondary
consolidation

dual cylindrical
caisson

double sheet pile
quaywall

diurnal tide

threshold of
cargo handing
operation

cargo handling
equipment

cargo handling
equipment load

critical wave
height for cargo
handling

An area provided behind mooring facilities for sorting cargoes.

A consolidation process after the elastic consolidation process or the first
consolidation is completed.

A type of breakwater that has double cylindrical walls. With a porous outer
wall and the chamber between the two cylindrical walls incoming waves

lose energy.

A quaywall that is made of a pair of sheet pile walls interconnected by a tie
rod with filling between the walls.

A constituent of tide having a period of about one day.

A critical weather condition including waves and winds in which cargo
handling work is suspended.

Equipment used for cargo handling consisting of movable and stationary
types.

Weight of the cargo handling equipment including the weight of cargoes

that are considered as a live load on wharves.

The maximum wave height in which cargo handling is possible at a wharf.
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resolution
method of
incident and
reflected waves

pneumatic
unloader

pneumatic
caisson

A method employed in a wave tank to estimate the incident waves and the
reflection waves from a structure against random waves by measuring wave

height simultaneously at two separately installed wave gauges.

An unloader that unloads bulk cargoes such as grains by a vacuum system.

A deep foundation made of a caisson. A caisson with an air tight chamber at
the bottom is settled to a required bearing strata by digging soil in the
chamber. During the settlement works compressed air is blown to the
chamber to prevent water in the soil around the caisson from infiltrating the

chamber.
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extrusion (1) A phenomenon whereby a wall or slab of caisson is separated from the
partition walls of the caisson.
(2) A phenomenon whereby unimproved parts of soil are squeezed out of
parts between improved sections of the wall type deep mixing improved

soil.
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embedded-type
steel plate cellular
block

embedded-type
steel plate
cellular-
bulkhead

quaywall

embedment
length

embedded length
ratio

foot protection
block

negative friction

annual
exceedance
probability

annual average
daily traffic
volume

A steel plate cellular structure embedded in the foundation ground.

A quaywall that is made of embedded-type steel plate cellular blocks.

The length of an enbedded structure such as a steel sheet pile which
penetrates into the foundation ground.

The ratio of the embedded length of a pile to the length of the pile above sea

bottom.

Concrete blocks that are placed on the rubble mound foundation at both
sides of the upright section of the composite breakwaters for the purpose of

protecting the mound from scattering due to wave and current actions.

The skin friction acting downwards on the surface of the piles resulting from

the settlement of the ground. It acts as a load on the piles.

The annual exceedance probability means that the probability occurrence of
arandom variable such as the random waves exceeds a specified value once

ayear.
The per-day average traffic volume is determined by dividing the annual

total traffic volume by the total days of year. The annual average daily traffic

volume is generally used for road planning,
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open storage An outdoor open space where cargoes are temporarily stacked.
yard
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