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arc

arc welding

arc welded steel
pipe

AASHTO soil
classification

system

tie-back anchor

earth auger

earth drill

Urcell number

Arligton equation

A member connecting steel plate cells.

A kind of electric welding method which uses a welding power supply to
create an electric arc between an electrode and the base material to melt the

metals at the welding point.

A steel pipe made from a steel plate by bending it into a tubular shape and
welding the two edges together by arc welding.

A classification method of soils in the United States that is employed for the
specifications of soil materials used for subgrade and sub base course of
highways.

One of the methods to fasten a structure on the ground by pulling the structure
by wires that interconnect the structure and anchor placed underground.
‘When the anchor is buried in soil, the fastening method is called the earth

anchor, while it is called the rock anchor when the anchor is placed in rock.

A type of heavy construction equipment used to make a hole in the ground.

A type of heavy construction equipment to drill the ground.

Non-dimensional parameter that indicates the magnitude of nonlinearity of

shallow water waves.

An equation to calculate bending stresses in a concrete slab.
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galvanic anode
method

blue tide

red tide

shallow foundation

Asian weather
chart

asphalt concrete
module

A galvanic anode system for corrosion protection of steel, comprising a
solid electrolyte and galvanic anode material stuck to or embedded in the
solid electrode, preferably zinc. The corrosion protection is achieved by
reducing electric potential of the steel to the magnitude whereby no

corrosion is developed.

A phenomenon where the sea surface turns whitish blue or green. It happens
in summer or early autumn when oxygen-poor water at coastal sea bottoms
is carried upward by the current. This phenomenon has an adverse impact

on the fishing industry.

An event where phytoplankton grow and accumulate rapidly and form

dense and visible reddish brown patches near the water surface.

A foundation having a width-depth ratio of less than 1.0. Terzaghi's theory
of shallow foundation can be applied. Nowadays it is a synonym for the
direct foundation without piles.

A weather chart published by the Japan Meteorological Agency four times
(3,9,15 and 21 hours) a day. The chart covers the area between the north
latitude of 0 and 60 degrees and between the east longitude of 100 and 180
degrees including Japan, the Philippines and the eastern part of China and
the north pacific ocean. It indicates warnings of storms and foggy area
together with weather observation data measured on land and sea such as

temperature and winds.

A lump of asphalt concrete.
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asphalt concrete
pavement

asphalt emulsion

asphalt stabilization

asphalt mat

asperity

stud shear connector

compression

It is often simply called "asphalt pavement". The pavement with a surface
layer made of a mixture of crushed-stone, sand and asphalt. This pavement

is composed of a surface layer, a base course and a sub base course.

An asphalt emulsion is a brownish liquid that consists of basic ingredients
of asphalt, water and an emulsifying agent. On some occasions the
emulsifying agent may contain a stabilizer. The water in the asphalt
emulsion evaporates after spreading, while the remaining asphalt is used

for a surface treatment or a water proof layer.

The stabilization of crushed stones using asphalt. There are two mixing

methods: normal and hot asphalt mixture.

Approximately 10cm thick mats made of asphalt mixture with reinforcing

materials inside.

An area where bed rock slips internally and develops strong earthquake

waves.
Shear connectors embedded in concrete floor slabs or in concrete-enclosed

columns for composite frame construction of concrete and steel beam. It is

around shape with a head and welded on the flange of the beam.

Such a characteristic nature of soil that changes due to the frequency of the

frequency-dependent experience of compression.

characteristics
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compression index

sand supply rate

coefficient of

consolidation

consolidation yield
stress

consolidation test

consolidation
settlement

consolidation rate

A characteristic index of the compressibility of soil. The gradient e/
(log p) observed in the range beyond consolidation yield stress in the
"e-log P" curve of clay. Symbol is C.., e and P denote the void ratio and

the pressure respectively.

Volume of sand needed to replace the original soil in the practice of the

sand pile.

A constant C, to characterize the rate of consolidation introduced by
consolidation theory defined by the following equation: C,=k/m, y,,, ,
where m, is the coefficient of volume compressibility , & is coefficient of

permeability and y,, is density of soil.

A critical stress where the behavior of soil changes from elastic to plastic.
The stress observed at the point where the gradient of "e-log P" curve
shows a sudden change. The stress is almost equal to the stress that the soil

experienced before.

A soil test that is conducted to examine the consolidation characteristics of

soil. The test observes the load-settlement and settlement -time relationship.

A phenomenon that soil is settled due to the volume reduction caused by
compression. This phenomenon is theoretically analyzed with the
assumption that the soil particles do not shrink and that the settlement

occurs due to the drainage of the pore water in the clay.

A ratio or percentage of the shrinkage of soil by consolidation at a certain

time to the final settlement.
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consolidation
characteristics

consolidated and
drained triaxial
compression test

pressure gradient

fitted distribution
function

back shore

anode

oil recovery vessel

American
Petroleum Institute
(API)

The characteristics exhibited by a soil during the consolidation process. It is
often shown as the time variation curve of the consolidation pressure and
the settlement, consistency, compression index C,, yield stress P..,
coefficient of volume compressibility m,, coefficient of consolidation C,,,

and so on.

A consolidation test with triaxial compression testing equipment. While the
machine exerts the axial and circumference pressure, the pore water of the

test piece is drained through filter paper in which the test piece is wrapped.

The pressure decrease rate in a flow toward the down-flow.

A distribution function that mathematically describes the probability
distribution of occurrence of extreme physical phenomena such as extreme

values of storm waves, floods and etc.

A zone of beach on the land side of flood tide shoreline. Except during

storms, the zone is dry.

An electrode through which positive electric current flows into a polarized
electrical device. Electrons flow in the opposite direction to the positive

electric current and result in corrosion protection.

A craft that is able to collect oil floating on the water surface as a result of

accidents.

American Petroleum Institute has established standards of items related to
oil drilling, pipelines and products in the oil field. Many countries have
adopted API standards.
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alkali-aggregate
reaction

aluminum alloy
anode

array observation

anchor bolt

safety

safety index

angle of repose

This is a reaction which occurs over time in concrete between highly
alkaline cement paste and non-crystalline silicon dioxide. This reaction may

cause local expansion of aggregates that may cause cracks in the concrete.

A lump of aluminum alloy to be placed on steel members for cathodic

corrosion protection.

Observations of seismic waves or ocean waves by simultaneous

measurement with plural number of measuring apparatus.

Bolts to fix fenders, bollards, bit, etc. on concrete structures.

In general, the state that the probability of occurrence of accidents that may
lead to the loss of life is low. In the designing of structures, this means that
the strength of a structure is sufficient against the loads exerting on the
structure.

This is also called the reliability factor, which is simpler index than the
failure probability to assess the safety of structures. Several indices are
proposed on stochastic approaches on elements affecting the safety of a
structure such as load and strengths of the structural members by means of

the mean and the standard deviation of the random variables.

The steepest angle that a slope of sand, gravel or other materials of powder

or granular shape can maintain its stability without compaction.
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stabilized waste
disposal site

stabilized soil

stability number

A final disposal site for industrial wastes such as plastic, rubber, metal, glass

and ceramic and construction material wastes.

Soils stabilized by physical or chemical improving methods.

A coefficient that is employed in formule such as the generalized Hudson's
formula used for the verification of the stability of armor stones and blocks
on slope against wave actions. The coefficient indicates the difference of the
stability due to the shape of the materials.
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e-log p curve

deformed sheet
pile

maintenance

proposal of
maintenance
plan

maintenanceabili

ty

maintenance cost

maintenance
level

A curve indicating the relation between e and log p that is obtained from the
consolidation test: p and e denote the consolidation pressure and void ratio,

respectively.

General term applied to a sheet pile having any shape other than ordinary
sheet pile. For example, a "T" shape sheet pile that is used for the connection

of an arc with the main body of cell.

To maintain the safety, function and durability of structures toward the
future.

Documents that describe the maintenance plan.

The capacity of the facilities to maintain the required performance
continuously by repairing with available technologies and economically
appropriate cost when the facilities are deteriorated by the expected use and

expected actions.

The cost needed to keep the facilities operational. Those costs for

maintenance, inspection and repair.

A level of the maintenance of members composing the facilities considering
the time worn of the members, levels of the difficulties of inspection and
evaluation, maintenance work, and importance of the facilities in accordance

with the maintenance plan for the whole facilities.
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Ishiguro's
formula

maintenance and

repair cost

maintenance
dredging

abnormal tide
level

extreme wave

Isbash's formula

Isbash's constant

A formula that is used to verify the stability of a sheet pile wall with raking
anchor piles. With the assumption that the distance between the sheet pile
wall and the raking anchor pile does not change, the bending moment and
the axial force are calculated assuming the embedded part of the raking

anchor piles are placed on an elastic support.

Costs needed to keep facilities functioning over their working life. The costs
consist of labor for inspection, adjustment, repair and replacement of parts,

the cost of materials and personnel expenditure.

Dredging to maintain the water depth of the navigation channels and basins
at river mouths and ports which are subject to siltation by river flow and

wave actions.

A general term to denote the increase of tide level due to causes other than
astronomical tide. Major causes are (1) atmospheric disturbance which
causes the storm surge, (2) change in the crust which causes tsunami, (3)

change the ocean current.

Abnormal waves generated by atmospheric disturbance such as typhoons

and low pressures.

An equation that can estimates the required mass of armor stones and blocks

placed on the rubble mound foundation under the action of a flow.

A constant to denote the stability characteristics of the rubble and the
concrete blocks employed in the equation proposed by Isbash to determine
the required mass of the rubble and concrete blocks for the composite

breakwater.
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phase velocity

surf zone

primary
consolidation

unconfined
compression
strength

box shear test

uniform hazard
Fourier spectrum

The velocity of a specific part of propagating wave. The phase speed is
observed from the difference of the arrival time of a peak or trough of the
wave profile measured by a simultaneous observation with two different

wave gauges or seismometers placed at a certain interval.

A zone between the farthest wave breaking line at offshore and the shore

line.

During the first stage of the consolidation process, the soil is compressed in
accordance with the elastic consolidation theory. This behavior of soil is
called the primary consolidation. As the consolidation proceeds, the pore
water pressure is transferred to the effective stress exerting between the soil
particles.

This is generally called the compression strength. The strength of soil when

a compressive load exerts in one direction.

A shear test of soil that is used to determine the shear strength. A cylindrical
or cubic shape specimen is placed in the shear box, which consists of upper
and lower parts that horizontally move in opposite direction to each other

under the action of vertical force.

Standardized spectrum of earthquake for the performance verification
against earthquake. The uniform hazard Fourier spectrum is formulated in
such a manner that the amplitude of each frequency is given as a function of
the probability of occurrence based on historical earthquakes. Thus, for a
given probability of occurrence, the amplitude of each frequency

component earthquake is given from the uniform hazard spectrum.
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radiational
damping

buffer stop

constant
coefficient
method

general cargo
ship

threshold depth
of sediment
movement

mobile crane
live load of
mobile cargo
handling

equipment

movable bed

Dispersion of vibration energy due to the propagation of wave energy to the
foundation. The larger the stiffess of a structure, the longer the embedded
depth and the higher the frequency of vibration are, the larger the magnitude
of damping becomes.

An apparatus to prevent a crane from moving on the rail under strong storm

wind.

Because coefficients for added mass term and the linear damping term in a
nonlinear numerical model of the oscillation of a floating body are the
function of the frequency of the movement, the movement of the floating
body can not be solved explicitly. This is a method to represent coefficients
by a certain constant value for solving the equation.

Ships carrying conventional cargoes other than containers and bulk cargoes.
Under a given wave condition, the water depth where sand particles of the
sea bed start to move due to the imbalance of wave, gravity and lift forces
acting on moving sand articles.

A crane that can move around on the wharf.

A kind of live load caused by the motion of mobile crane working on piers

or wharves.

Water beds made of sands for the hydraulic model test.
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color An object with high temperature emits light. The color of the light varies
temperature depending on the temperature. Thus the color of light is expressed by the
temperature. The color temperature means the temperature of a object that

emits a light having similar color to a certain color.
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Wilson's method

wind setup

wave setdown

wave setup

Ueda's formula

well

well point
method

floating type

One of the wave hindcasting methods. The method is an improved model of
the S-M-B method to estimate significant wave height and period under the

moving fetch.

A rise in the sea level due to the wind drift current generated by the wind

blowing toward the shore.

As waves propagate from offshore toward the breaker line, the mean sea
level decreases. This phenomenon is called the wave setdown. The

maximum wave setdown occurs near the breaker line.

As waves propagate from offshore to the surf zone, the mean sea level

increases in the surf zone. This phenomenon is called the wave setup.

A formula that examines the longitudinal strength of a floating body taking
into consideration the motion of the floating body.

A large cylindrical structure without bottom made of reinforced concrete.
The structure is sunk into soil by digging the bottom until it reaches the
supporting soil layer where bottom and top concrete plates are constructed
to form the foundation for a superstructure. This is also called an open

caisson.

A method to drain the soil ground by placing drainage pile equipped with a
water collecting apparatus into sandy ground and pumping up the ground
water. This method is very effective in a high permeable soil ground.

One of the types of soil improvement. The method is employed where there

is no bearing stratum or the level of the bearing stratum is too deep. The

improved soil portion is afloat in the original unimproved soil ground.
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floating crane

floating pier

floating
breakwater

wave run-up

height

swash zone

construction
joints

sand pile
formation by
vibro-driving and
vibro-pulling-out

swell

bored precast pile

A crane installed on a floating body. This is used for marine construction

work.

A box type pontoon that is used for ship berthing where the tidal range is

large.

A type of breakwater that consists of floating bodies and their mooring
system. This type of breakwater is effective only against short period waves

and used in the water area within inner seas, bays or lakes.

The highest level of wave run-up on the beach and sloping structures.

A beach zone between the highest and the lowest lines of wave movement,
i.e. between the highest wave run-up line and the lowest line during
backrush.

A boundary of the construction joint between the old and the new concrete.
There are two types of joints: horizontal and vertical joints, depending on the

direction of construction.

One of the sand compaction methods that create sand piles by driving and

pulling-out a casing pipe using a vibro-hummer.

Long wavelength ocean surface waves on the sea. Swells are far more stable

in their directions and frequency than normal waves.

A pile that is, instead of being driven, installed in a hole drilled beforehand
in the ground.
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reclamation
revetment

water level in
reclamation site

backfilling

material

shed

canal

A structure that forms the perimeter of a reclamation area that prevents
filling materials from flowing out and protects the reclamation area from

wave action and over topping.

An elevation of water surface of the ground water accumulated inside the
reclaimed land area due to the inflow of rainwater and wave overtopping,
The elevation is employed for the verification of the stability of revetment

during the construction and after the completion of the construction.

Material placed immediately back of the reclamation revetments and
wharves for the purpose of stabilizing the earth retaining work and walls.

Rubble, crushed stone and slag are widely used.

A building constructed behind an apron of the wharf used for sorting,
packing and temporary storage of cargoes before loading to or after
unloading from ships. Unlike warehouses, the cargoes stay in the shed for
only a few days. Specially designed sheds are also provided for frozen foods

or hazardous cargoes.

Artificial navigable channels used for the waterways for passage of ships.
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air cushion craft

berthing facilities
for air cushion
craft

influence value

permanent action

permanent state

H-shaped steel

air entrained
concrete

Aircushion craft, or often called aircushion vehicle (ACV) or a hovercraft, is
a craft designed to travel by propellers over any sufficiently smooth surface
supported by a cushion of slowly moving high-pressure air ejected

downwards against the surface close below it.

Facilities to dock air cushion crafts and to serve for boarding the passengers
and loading/unloading cargoes to/from the crafts.

A coefficient Z, employed in the estimation of stress ¢ in the soil when a line
load or distributed load exerts on the ground: o=p -I,, where p is the
strength of the load.

An action that is expected to act continuously over the design working life
of the facilities, and has such characteristics as the time dependent
fluctuation of the magnitude is relatively small compared to a mean value or
that the magnitude tends to increase or decrease constantly until it reaches to

a certain limit level.
A state where the dominating action is a permanent state among under such
a state that one or combination of plural permanent actions or a combination

of permanent and variable actions exert.

Steel product having H-shape cross section. It is often used for major

members of temporary structures such as beams and columns.

Concrete that is produced by mixing AE agent or AE water-reducing agent

to contain fine entrained air bubbles.
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ASTM

A-live load

liquefaction

liquefaction
countermeasure
works

liquefaction
resistance

prediction of
liquefaction

Abbreviation of the American Society for Testing and Materials, which was
established for the purpose of standardization of industrial products and
materials. The standards issued by ASTM are also employed in many
countries outside the U.S.

A live load that was introduced in the revision of "the Specification for
Highway Bridges" in 1994, and that is employed for those bridges along
municipal highways where the traffic of heavy vehicles is minimal. It covers

the T-20 load prescribed in the former specification.

This is the behavior of loose saturated sands which go from a solid state to a
heavy liquid or reach a liquefied state as a consequence of increasing pore
water pressures, and thus decreasing effective stress, induced by their
tendency to decrease in volume when subjected to cyclic loading (e.g.

earthquake actions).

Countermeasures to prevent the ground from being liquefied under

earthquake actions.

The amplitude of a shear stress, under the action of cyclic shearing forces,
that makes the effective stress zero or that makes the soil liquefied when the
amplitude of a shear stress reaches a certain limit. It is also called the cyclic

shear resistance.

An evaluation on whether the ground of interest would be liquefied under

the action of expected earthquake.
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liquid limit

SRC (Steel
Framed
Reinforced
Concrete)
structure

SALM(Single
Anchor Leg
Mooring) type

SMB
(Sverdrup-Munk
-Bretschneider)
method

S-type ground

One of the consistency limits of soil. Liquid limit is the water content when
the soil is at transition state from plastic to liquid. The value of the liquid
limit varies depending on mineral composition and the content of organic
materials. Together with plastic index, the liquid limit is used as the index

for the classification of fine soils.

A structure made of steel frame and reinforced concrete. The structure has
preferable characteristics of both steel frame and reinforced concrete such as

durability, fireproofness, integrity and persistency.

A mooring facility dedicated to the offshore petroleum discharge system.
Once installed, it permits a tanker to remain on station and pump oil in much
higher sea states. A SALM system consists of the following main
components; upright type buoy body, universal joint, chain with chain

swivel flexible pipe and sinker.

One of the wave hindcasting methods. It estimates significant wave height
and period under the stationary fetch.

Classification of ground when the relationship between resistant force of the
ground and the displacement of a pile is estimated by "Koken Method,
(PHRI Method)." Grounds are classified into S-type and C-type. S-type
ground is such a ground that N-value increases proportional to the depth
such as uniform sand layer or normally consolidated clay, while C-type
ground shows constant N-value regardless of depth such as well compacted

sand on the surface and clay layer experienced large consolidation load.
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SCP (Sand
Compaction Pile)
method

S, constituent

wave

overtopping

overtopping

discharge rate

overtopping
discharge
diagram

Ns value

N-value

correction of
N-value

A method to construct sand piles underground for the purpose of soil
improvement (i.e., increasing the strength of the foundation soil). The
method is often used as a countermeasure against liquefaction of loose sand

and the improvement of soft soil.

A constituent of tide that describes semi-diurnal tidal motion caused by the
gravity of the sun.

A phenomenon where waves jump over seawalls, reclamation revetments

or breakwaters.

The volume of water brought in by wave overtopping. Generally, this is
expressed in terms of the discharge rate in m’ per second and per unit length

of the seawall, revetment or breakwater.

A diagram to estimate the overtopping discharge rate.

A stability number employed in Hudson's equation to estimate the required

mass of armor units or rubble mound for breakwaters.

An index to denote the relative hardness and degree of compaction of
ground. N-value is the number of blows that is needed for the sampler to
penetrate by 30cm under the condition that the sampler is struck by a weight
having a mass of 63.5kg from height of 75cm.

To correct the N-value of soil in verifying liquefaction of ground, when the
percentage of the fine grains having size of 75.m and less is 5% or larger.
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energy balance
equation

FRP (Fiber
Reinforce
Plastics) lining

FCL (Full
Container Load)
cargo

apron

apron area

MRI
(Meteorological
Research
Institute) model

M, constituent

m, method

An equation to estimate the variation of wave height in shallow water in
calculating the variation of the spectrum of random waves caused by

reflection.

A lining using the fiber reinforced plastics.

Cargo stuffed in one container of which shipper or consignee is the same

company.

A flat area between the sea side edge of a wharf and a shed or storage yard.
The area is paved and used for loading and unloading cargoes to and from

ships and for traffic of vehicles or cargo handling equipment.

An area that includes the apron and adjacent areas.

A numerical model for the wave hindcasting developed by the

Meteorological Research Institute.

One of the tidal constituents. M, is called the principal lunar semi-diurnal
component having a period of 12 hours and 25 minutes, which is caused by

the motion of the moon.

One of the methods to estimate the consolidation settlement. The final
consolidation settlement due to the pressure increment of Ap is given by
S=m, Ap ‘h, where S : final consolidation settlement, m,: coefficient of

volume compressibility, /: the depth of soil layer.
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L-load A live load for the design of the main beam of highway bridges. The load

assumes such situation that a line of vehicles are passing on the bridge.

L-shaped An L- shaped reinforced concrete superstructure of the quaywall with
relieving relieving platforms.
platform

L-shaped block A reinforced concrete block made of vertical wall, floor slab and wall
supporting buttress combined together.

L-shaped block A type of structure composed of L-shaped blocks.
type

L-shaped block A quaywall that consists of L-shaped blocks with a reclamation behind
type quaywall them.

LNG (Liquefied A special ship to carry liquefied natural gas.
Natural Gas)

carrier

LPG (Liquefied A tanker that is designed for the transportation of liquefied petroleum gas.
Petroleum Gas)

carrier

elbow A unit of pipe that is used at the bend of a pipe line. An elbow pipe is used to
absorb the anticipated displacement of a pipe at the landing point from the
sea due to seabed subsidence.

saltinjury Damage to reinforced concrete members of structures caused by corrosion

of reinforcing bars due to salt.
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formula of
longshore
sediment
transport rate

coastal current

longshore bar

littoral zone

littoral
accumulation

longshore
sediment

transport

countermeasure

against longshore

sediment
transport

A formula to estimate the longshore sediment transport rate.

A current observed at the offshore side of the surf zone and generated by

wind and tidal motion current.

Under a wave action over a long period of time, the beach transforms its
profile until it reaches an equilibrium profile that corresponds to the
characteristics of waves and diameter of sediment. The equilibrium profile
of a beach sometimes has an offshore sand bar. The profile with an offshore
bar is called the bar-type beach, while the profile without an offshore sand
bar is called the step-type beach.

A zone between the shorelines of high water and low water. This term is
mainly used from the biological and ecological viewpoints and sometimes
denotes a wider zone beyond the shoreline at low water.

A phenomenon whereby sediments accumulate along the shore.
Transport of littoral drift along the shore is called alongshore sediment
transport, while that perpendicular to the shore is called onshore-offshore

sediment transport.

A countermeasure to prevent alongshore sediment transport from occurring.
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longshore
sediment
transport rate

longshore

currents

sphere type

circular slip

failure

circular slip
failure analysis

circumference
stress

reinforced
spun-concrete
pile

centrifugal model

test

cone type

The volume of littoral drift moving parallel to the shore. The volume is

usually expressed in terms of n'/year.

A current parallel to the shore that is formulated when the incident waves
reaching the shore are diagonal. The maximum velocity of the longshore

current is observed on the onshore side of the breaker line.

One of the mooring buoy types. In addition to sphere type, there are
spinning top type, discus type, pear type and cone type.

A phenomenon whereby a slope collapses by slipping along a circular face.

It is seen on clayey slopes with finite lengths.

Analysis to judge whether a circular slip failure occurs or not.

A stress occurs on the circumference direction of the steel pipe.

A factory fabricated cylindrical reinforced concrete pile with a hollow inside
produced with the use of the centrifugal force during the compaction

process of the concrete.
A model test to examine relative deformation and failure of soil utilizing
centrifugal loading equipment that can control gravitational acceleration so

that the similarity of self-weight of soil is fulfilled.

A type of buoy used for mooring buoys. It has a cone shaped bottom.
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saltwater wedge A phenomenon whereby sea water intrudes into the lower layer of a river

due to the difference in density.

vertical bearing A vertical bearing capacity of piles etc.

capacity

vertical drain A method to quicken the consolidation of soil underground with an artificial
method vertical drainage.

vertical A coefficient of consolidation which is employed for the case that the pore
coefficient of water is drained in the vertical direction.

consolidation

coefficient of A coefficient k; under the assumption that the stress p and displacement S'is
vertical subgrade  proportional, i.e., p=k; S, when a vertical load acts on the ground.
reaction

end stopper A stopper installed at the end of crane tracks on wharves to prevent

derailing.
metal fitting for Base apparatus for fixing the end stopper.

base of end
stopper



165

166

167

168

169

170

171

BEANRY b+
v

IEENLE

I NEPERE

IS HERRE

oWk yiilad

ISHRECE

0,8 (EXkZ
BE#)

BIRACHUEEN M EH U 7= DS DIRBN DR A~ |
2

RS T T A R R IR ED KD ITRMNT OHAA
FEEEOAIEDY NS < | IEER R WSS Tl ZOFEVE
U RIS TRV NS DT, IR A A U D A0
RI & [6 U & 9 I Hag e OFT B0 U B b & RGE L CENE
Iz % 5k,

G 1EEFE A U T D ERT OIS B & L T 20l &
Db, HUEL T A MEE PR DB - — KRS 155
DIEZEFAND Z LB,

WEINEIIREL 12 ATV Ry g v~y U & Dk B
OIS AR A C, &5 TI2I10T BISIHIHED A ¢ Ok
(u=AC/AC) THZBND,

Yo Rai Ry g L3 VTR RBO T & itE ok
TAZTFREOI IO, IS Bt nlE wFAC/AC (T
ZIZ A CIFRBR T 2T BYTE CORER 3 COENEI ]
WA, ACIIRIRE T 59 BLE CORIRHEREIE TS T
DERTEI IS,

O A for LTS 7 — 3 R A 7 ISR Ko THIFRI S 0 Hics
% & UCLIET 23 o751k

FHALD—>, HOBIINZ &> T S5 —H JEW
(25. 819 F§H) DWRSRRSTS



response
spectrum

response
displacement
method

stress
concentration
coefficient

stress reduction
coefficient

stress sharing

ratio

stress distribution

method

O, constituent

A spectrum of the frequency response on vibration motion of a structure

against ocean waves or seismic waves.

A method to analyze displacement and/or stress of long laying structure
based on the following consideration. For the case of pipelines and
immersed tunnels, it is assumed that the displacement of these structures is
the same as that of the ground displacement, since the effects of the stiffhess
of the structure are too small to give any effects on the surrounding ground.

The ratio of the maximum stress at the location where the concentration of
stress occurs and the reference stress. The reference stress corresponds to the
stress observed at the locations away from the location where the concentrated
stress occurs and the magnitude of the stress is adopted from a uniformly
distributed stress field.

A stress reduction coefficient y. is given as the ratio of the increment of the
stress of the sand pile AC, and the increment of the stress of unimproved soil
AC,, ie., u=ACJAC,.

The ratio of the stresses shared by the sand piles and the soils between the
sand piles of sand compaction pile method. The ratio of stress share is
1=AC,/AC,, where AC; is the increment of the vertical stress of the sand
piles at the location of sliding surface, while AC. is the increment of that of

the unimproved soil between the sand piles at the sliding surface.
An analysis method of ground stability under the load on the surface of the
ground taking into consider the distribution of stress in the ground by such

method as Bousinesq method.

One of the principal tidal constituents. A O is called the principal lunar
diurnal tide caused by the gravity of the moon. The period is 25.819 hours.
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large-scale
tri-axial
compression test

high water of
ordinary spring
tides (HWOST)

low water of
ordinary spring
tides (LWOST)

tidal rise at
ordinary spring
tides

Oshima's
formula

overlap portion

placement-type
steel plate
cellular-bulkhead

placement-type
steel plate
cellular-bulkhead

quaywall

A large scale tri-axial compression test which is a kind of compression test
on soil specimens conducted by applying circumferential pressure in the
manner that the stress condition on the soil specimen is in conformity with

the in-situ condition of the soil.

An elevation of sea level as high as the sum of the amplitudes of M,
(principal lunar semi-diurnal component) and S, (principal solar semi-diurnal

component) component above the mean sea level.

An elevation of sea level as high as the sum of the amplitudes of M,
(principal lunar semi diurnal component) and S, (principal solar semi-diurnal
component) component below the mean sea level.

The vertical distance between the datum level to the mean high water level
of spring tides.

One of the simplified methods to verify the performance of sheet pile

quaywall with batter anchor piles.

The portion where adjacent deep cement mixing improved sections of soil

overlap each other.

A large cylindrical structure made of steel plate or steel sheet piles placed on
the sea bed with earth fill in it.

A quaywall having a foundation made of continuously placed steel plate

cellular units.
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deepwater wave
height

offshore cargo
handling

offshore zone

offshore current

counterweight fill

punching shear

punching shear
failure

Osterburg

silt fence

The wave height in the deep sea where the waves receive no effect from the

sea bottom.

Cargo handling performed at the anchorages between ships anchored at a

buoy or by own anchor and barges.

A water area on the offshore side of the furthest breaker line.

A current other than tidal current that occurs outside of the surf zone. It often

runs parallel to the shore.

An embankment that is constructed at a site in danger of sliding as a
counterweight to prevent the slope from sliding.

A local shear stress that occurs in the vicinity of the load when a
concentrated load acts on a concrete slab or steel plate. This type of shear
occurs in the concrete beams of piers when a horizontal force acts on the
pier, since the resistance force of the piles acts on the beam as a concentrated
load. Another instance of the concentrated load is the case that a concrete

caisson is lifted by jacks.

A phenomenon of a local cone shaped failure due to a punching shear

caused by the action of a concentrated load.

A researcher who proposed a formula to calculate the stress distribution in

the ground under the action of a load distributed in trapezoidal shape.
A portable barrier that is stretched around the turbidity area by dredging or

the spillway of a reclamation to prevent a secondary contamination around

the water area.
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sludge

bottom sediment
dredger

omega-square
model

Dutch cone
penetration test

superposition
method for wave
diffraction
analysis

echo sounder

Sludge is the semi-solid material left from water treatment, or waste water

treatment processes or sediment of contaminated suspended material.

A dredger specially designed to efficiently dredge sludge at the surface of
the sea bed without disturbing the sea bed or creating a secondary
contamination.

A model to explain the characteristics of an epicenter, i.e., acceleration,
velocity and displacement. The o™ model gives such profile of seismic
wave spectrum that the spectrum density is proportional to the square of the
frequency over the frequency range lower than the corner frequency f;,

while it remains at a constant level over the frequency range higher than £,.

The most commonly used static sounding method. By penetrating the cone
shaped probe called the Dutch cone, the base bearing capacity and the shaft

resistance are measured separately.

One of the methods to analyze the diffraction of waves invading in the port
through the port entrance, i.e., the opening of the breakwaters. The
diffraction chart is drawn for the invaded waves from the port entrance. At
the face lines of the wharves, the diffraction chart is folded back as the
reflected waves by the wharves. The wave heights are estimated as the
square root of the sum of the energies of the invaded and the reflected

‘waves.

An apparatus to measure the water depths using sound. An apparatus
installed on a ship measures the duration between the time a sound pulse is
emitted and the time the echo from the sea bottom returned to the receiver.
The travel time of the sound is converted to the travel distance by
multiplying the sound speed.



195

196

197

RS
3122 ()

REEFHIERE
(512 ()

= LB TPIN TR — R O DA &> T
63 %, ZNEYRB OWREERE &5,

IREEC o THARM ORI S5 Z 2B L, IFEHEIRRE
(RE) DU T/ —I6 LSRRI U GRERIEZ
B2 T DIRHL

FRAHUE O TR 2 & EDOEREA L E—F U AD
ZHbAAAIE L CHUE OBER AT~ 5 15,



temperature
dependence of
fender

temperature
correction
coefficient of
fender

acoustic
exploration

Such a characteristic nature of rubber fenders that the characteristics of a
rubber fender, i.e. energy absorption - reaction force curve, change

depending on the temperature.

A coefficient employed in the correction of the characteristics of rubber

fenders considering the temperature dependent nature of rubber.

The method utilizes the nature of the sound in which its impedance changes

when it is reflected at the boundaries of soil layers.
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over consolidated
clay

curtain wall

curtain wall
breakwater

cardboard drain
method

protective
facilities for
harbor

coastal erosion
control work

beach erosion

coastal terrace

Clay that is under the status of over consolidation. The over consolidated
clay behaves as an elastic body against the incremental loads. Utilizing this
nature of clay, a large scale plastic consolidation in the future can be avoided
by preliminary loading which makes the clay the over consolidated state.

A vertical wall installed near the water surface on the piled structure. While
the wall stops the horizontal movements of water particles near water surface
where the amplitude of the motion under the incident wave action is larger,

the water near the sea bottom and the sediment can pass under the wall.

A type of breakwater that consists of a vertical wall supported by piles near
the water surface. This type of breakwater is effective for short period waves

at deep water areas.

A type of vertical drain method for the improvement of soft ground. The
method utilizes cardboard buried underground to stimulate the

consolidation.

A general term to denote those facilities constructed that are intended to
protect ports and the hinterland from the actions of waves, storm surges,

tsunami, tidal current and littoral drifts.
Structures to prevent erosion of beaches and cliffs. Wave-dissipating
concrete blocks, jetties and detached breakwaters are typical works for

beach erosion control.

A phenomenon whereby the coast line retreats due to the erosion of beaches

by the action of waves or currents.

A stair-like topography along the coastline. It is formed by coastal erosion or

upheaval rise.
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coastal
topography

beach
deformation

shore protection

facilities

coastal current

open-cut method

shaft resistance

offshore wind

coastal cliff

nautical chart

A beach profile from sea cliff to offshore beyond the breaker line.

The deformation of coastal topography due to the actions of waves and

currents.

Facilities that protect the coast from disaster due to tsunami, storm surge and
waves and movement of sea bed. Breakwaters, jetties, revetments, parapets

and seawalls are among the shore protection facilities.

The current which flows along the coast and offshore side of the breaker line.
The current generated by the tidal motion, wind and difference of density.

A general term referring to the construction methods used to construct
structures underground after the ground with retaining wall installed is dug.
After the construction is completed, the ground is filled back to restore the
original ground profile.

The resistance force of pile due to the friction between the outer surface of
the pile and surrounding ground.

Wind that blows over the sea. In general, wind velocity increases as the
height from the sea surface is larger in accordance with the logarithmic law.
The wind speed at the level of 10 meters above the sea surface is often used

as the reference wind.
A cliff created by the action of ocean waves.
Hydrographic map used for navigation purposes. The chart indicates

topography of sea bed (water depths), topography of coastal areas, sea bed

materials and characteristics of navigation channels.
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seawater
exchange ratio

seawater
immersion time

ratio

diffraction

diffraction
coefficient

diffraction

diagram

diffracted wave

diffraction theory

step-type seawall

seabed slope

The rate of the volume of water to be exchanged between water in a bay and

open sea during a cycle of tide.

The period (expressed as a percentage) that a steel member, which is furnished
with a cathodic corrosion protection, is submerged in sea water over the

whole working life of the member.

A phenomenon whereby the direction of propagation or spreading out of
waves changes as they pass around the edge of an impermeable levee or

through a narrow opening.

The ratio of the height of diffracted wave at a location of interest to the
height of the incident wave without the influence of diffraction.

A diagram drawn to exhibit the distribution of the diffraction coefficient
(relative wave height) with contour lines in a sheltered water area by

structures or topography.

The waves invading into the shadow zones of impermeable obstacles under

the diffraction phenomenon.

Theories to analyze the wave diffraction. Kirchhoff's theory is well known
as a classical diffraction theory for light that also well describes the
diffraction of water waves. Some other diffraction theories are Sommerfeld's

theory and numerical method using Green's function.

A type of amenity-oriented seawall that was intended to remove the
shortcomings of the conventional type of seawall that tends to divide beach
from the hinterland. A step-type seawall has a mild slope in the front that is

composed of stairs.

A gradient of the beach offshore side of the shore line.
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turning basin
estimation of

beach
deformation

nearshore
current

off-shore
concrete

marine waste
disposal facility

ocean current

stabilized body

improvement
ratio

A water area within a port that is designated for the turning of ships.

An estimation method of the deformation of beaches due to wave action
which is especially used to estimate the influence of structures constructed
near the shore. Various methods such as estimation based on past experience,

hydraulic model test and numerical simulation have been emploged.

A general term to denote the currents generated in the water area close to the
shore. The currents form a near shore current system that consists of

alongshore and rip currents.

The concrete that is used for the structures constructed in ports, coasts and
sea. The off-shore concrete denotes not only the concrete that is used for the
structures within the tidal range or under water, but also the concrete used
for structures on land or over the sea surface exposed to the action of waves

and sea breeze.

Facility that receive and processe wastes from ships and marine facilities or

those collected by ocean cleaning operations.

A current in the ocean that keeps flowing over a long period of time

maintaining the same direction and scale.

A type of structure constructed underground, which is made of improved
soil formulated by soil stabilization.

The ratio of the cross sectional area of the replaced portion by sand over the

cross sectional area of the original soil.
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counter ballast

extended Goda's
formula

extended
Tanimoto's
formula

column of slit on
partition wall

probabilistic
wave height

probability
density function

probabilistic
design time-series
seismic wave
profile

estuary

Ballast that is used temporarily for the purpose of maintaining the balance of
a floating body while it is towed.

A generalized formula to estimate the wave pressure by modifying Goda's
wave pressure formula with the adjustment for the wave direction and the

impulsive breaking wave pressure.

A formula proposed by Tanimoto to estimate the wave pressure on the

upright wall covered with wave-dissipating concrete blocks.

The columns of the slits on the partition wall of the wave-absorbing type

caisson.

The significant wave height with the probability of occurrence is once a X
years that is given through the probability analysis of wave height in the

wave observation records or wave hindcast data over many years.

A function that indicates the magnitude and the probability of occurrence of
arandom variable such as wave, wind and other natural phenomena that

may be the design load of the structures.
A model seismic wave profile that is chosen for design purpose on the basis

of the analysis of the probability of occurrence and the stochastic risk
analysis of earthquake.

The wide lower area of a river mouth and vicinity where the tide and the

river water flow in causing fresh and salt water to mix.
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river mouth bar

estuarine
hydraulics

river training
wall

density current at

river mouth

live load

load factor

load distribution

method

€Xcess pore water
pressure

Sandbar that forms near the river mouth due to sedimentation.

Hydraulic phenomena observed in the estuaries. River current, waves,
nearshore current, littoral drift, discharged sediment of the river and the
density difference between salt and fresh water are causes of this

phenomena.

A type of jetty constructed at a river mouth perpendicular to the shoreline to
prevent shoaling and to make the river flow smoother and allow for easier

maneuvering of ships near the river mouth.

A current generated by the pressure gradient due to the density difference

between sea water and fresh water of river.

One of the principal loads to be taken into account in the design of
structures. Those loads that change the location, the range and the strength

of the action.

A factor which takes into consideration the uncertain nature of the loads.
The higher the uncertainty of the load is, the larger the load factor becomes.

A simple method to estimate the stress in the foundation ground against a

strip load on the assumption that the load spreads into the ground linearly.

(1) The increment of pore water pressure in the saturated soil from the
steady-state hydrostatic pressure observed in such a situation as after the
completion of consolidation.

(2) The water pressure exceeding the steady-state hydrostatic pressure
generated by the deformation of soil due to the shearing stress developed
during an earthquake.
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excess pore water (1) The ratio of the excess pore water pressure to the hydrostatic pressure.

pressure ratio (2) The ratio of the excess pore water pressure generated during an
earthquake to the effective stress.
cusp Shoreline formations made up of various convex and concave patterns

appearing in a certain interval at the beach.

cusp line An envelope of ship waves. When a ship is cruising in deep water, the
waves generated by the ship form a series of waves of which the envelope

line makes an angle of +19.28°from the cruising direction of the ship.

wind pressure It is also called the wind drag coefficient. The wind force acting in the wind

coefficient direction of a structure varies depending on the shape of the cross section of
the structure. The wind pressure coefficient is the coefficient that is
employed in the estimation of wind drag force taking into consideration the
shape of the cross section of the structure.

wind dragforce  An element of wind force acts on a structure. The wind drag force is
proportional to the square of the wind speed.

winddragforce  Among forces acting on a structure that are caused by wind, the force that is

coefficient proportional to the square of the wind speed is called the drag force. The
proportionality constant to determine the drag force is called the wind drag
force coefficient.

temporary A structure for temporary use over a limited period. In general, the

structure temporary structures are removed after the temporary use.
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wind field

river erosion
control facility

river sediment

load

virtual sea
bottom

virtual fixed
point

An area where wind blows to generate waves. The wind field is formulated

by a typhoon and atmospheric system.

A facility that is intended to prevent the river flow from transporting
sediment down to the beach or to reduce the volume of the sediment

transported by the flow.

Sediment that is flushed downstream by the river flow.

The active earth pressure of the landfill and residual water pressure act
outwards of a cantilevered sheet pile quaywall while a passive earth pressure
acts on the sheet pile over the embedded portion as the resistance force
against the former. Under this situation, it is assumed, for the purpose of
designing, that the former, i.e.,. the sum of the magnitudes of the active earth
pressure of the landfill and the residual water pressure acts only above an
imaginary sea bottom which is called the virtual sea bottom, where the
magnitude of the former is equal to the magnitude of the passive earth
pressure in the embedded portion of the sheet pile.

Hypothetical fixed point in a ground determined for the convenience and

simplification of structural analysis of the piled structure which expects
lateral subgrade reaction of the ground.
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virtual mass
factor

virtual ground
surface

equivalent beam
method

cathode
acceleration

response
spectrum

single fluke stock

anchor

moulded breadth

moulded depth

A factor to estimate the imaginary mass employed in the analysis of the
motion of berthing ships. When a ship is approaching the berth, water
surrounding the ship decelerates in accordance with the deceleration of the
ship motion, and this, in turn, causes an additional inertia force. The virtual
mass factor is the ratio of the sum of the additional mass and the mass of the
ship to the mass of the ship. The virtual mass factor is calculated from the

dimensions of the ship.

An imaginary ground surface assumed for the estimation of the lateral
bearing capacity of the piles embedded in a sloping ground. The virtual
ground surface is approximately halfway between the levels of actual
ground surface and the level of the foot of the slope.

A classic method employed in stability analysis of the sheet pile wall. The
method analyzes the wall as a beam on a elastic ground. The loads on the
wall are the active earth pressure and residual water pressure and the passive
earth pressure acting on the embedded portion of the wall.

A negative electrode which is resolved during electrolysis.

A spectrum of the acceleration of the vibration of a structure under the
action of an earthquake. The acceleration spectrum is indicated as the
product of the spectrum of the earthquake and the damping factors which

are the function of frequency.

A type of anchor that has a flue.

The width of the hull of a ship.

The height from the keel to the top of the hull of a ship.
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activated sludge

process

hinged joint

scant modulus

active fault

stability against

sliding

sliding resistance

sliding failure

catenary mooring

movable bridge

turbulent eddy
viscosity

A biological processing method of waste water. The method utilizes active
sludge through aeration that is mixed with the waste water to hasten the
settling of the sediments.

A type of structure joint which does not transmit the moment.

The modulus of elasticity that is given as the gradient of the line passing
through the two points arbitrarily chosen or the origin and other arbitrary

point on the nonlinear stress-strain curve.

A fault having traces that show the fault occurred recently and may cause
earthquake in the future.

The performance of an upright wall portion of the breakwater against sliding

failure due to wave action.

The resisting capacity of a structure against the horizontal forces.

Sliding failure of the upright portion of breakwaters due to wave action.

It is also called slack mooring. A floating body is simply moored with a
mooring line to the anchor or sinker installed on the sea bed without any
initial tension, and the mooring line is hanging between the two points. The

profile of the mooring line governed by self weight is called catenary.

A bridge in which the beam can be lifted up or moved horizontally for

allowing the passage of ships underneath.

Viscosity of fluid in a turbulent flow.
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movable parts

capsule lens type

covering

wall-type
improvement
improved soil by
wall-type

improvement

cargo ship

simplified
Bishop's method

ventilation tower

environmental
action

Movable parts of a canal lock system including the gate of the lock chamber

and movable ramps for vehicles.

Lens that is used for the reflector of the sign.

A minimum distance between the outer side of the reinforcing bar and the

concrete surface.

A method to construct improved soil walls by installing improved piles

consecutively in the ground with deep cement mixing method.

An improved ground by wall-type deep cement mixing method.

Ship carrying general cargo other than those designed for specific cargo type
such as container carrier, tanker, ferry boat, car carrier, LPG carrier and
LNG carrier.

One of the solutions of circular slip failure of slope proposed by Bishop. The
method first divides the ground into vertical segments and analyzes the
balance of forces acting on the boundary surface such as vertical shearing
forces and horizontal forces on the segments. This method is developed by
assuming that the vertical shearing forces are balanced among the elements

of soil.

A tower that functions as an air ventilator in an immersed tunnel.

Actions generated by meteorological, oceanographical or other natural

environmental phenomena.
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piezometer

equivalent
N-value

equivalent
deepwater wave
height

equivalent crown
height coefficient

equivalent wall
width

equivalent
thickness of
pavement

water content

An apparatus to measure the pressure of pore water in the soil.

The N-value that is estimated for very hard ground in which the N-value
appears to exceed 50. Since it is difficult to evaluate a reliable N-value in the
case mentioned above, the equivalent N-value estimated by the following
equation is often employed instead: Conversion N-value = (30/(penetration
depth after 50 strikes of the probe in cm) ) x50.

An imaginary wave height that is computed by multiplying the deep water
wave height by the refraction and the diffraction coefficients at a certain

location.

A coefficient to evaluate the function of the wave-absorbing work of
revetment such as wave-discipating blocks and wave-absorbing caissons.
The coefficient is a ratio of the crown height of the revetment with
wave-absorbing work to the crown height of a vertical wall type revetment
without wave-absorbing work that allows the same overtopping rate as the

revetment with wave-absorbing work under the same wave condition.
An average width of cellular cofferdam quaywall that is calculated by

dividing the cross sectional area of cellular body and arc portion by the

length of the quaywall.

The equivalent thickness is the thickness of the pavement made of the hot
asphalt mixture for binder course that has the same capacity as the pavement

to be verified.

A percentage in terms of the weight of the water contained in the soil.
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inertia coefficient

dry unit weight

dryingand

drainage method

pneumatic flow

mixing method

tidal estuary

radius of gyration

sensibility factor

quaywall

tidal zone

A coefficient to take into account the effect of the shape of structure subjected
to wave actions in estimating the inertia force that is calculated in proportion

to the acceleration of the water particle of waves.

Unit weight of dried soil.

A method to quicken drying of the surface of soft clayey soil combined with
forced drainage by pumps, blind ditches, drainage, capillary drying etc.

A soil stabilization method by mixing soil and a hardening agent in the
discharging pipe of a pneumatic type soil conveying equipment under the
turbulence effect.

An area, in particular in the lower reaches of rivers, where sea water comes

in.

The radius of the moment of inertia of a ship about the vertical axis passing

the center of gravity of the ship.

A factor that denotes the sensitivity and importance of the influence of the
design elements such as actions, structural strength or others on the
performance of the structure. The factor is used for the determination of the
partial factors employed in the performance-based design of the structure.

A structure constructed consecutively in a port on land for berthing ships
and for performing loading and unloading cargoes to and from the ships. It

is also called a wharf.

The range between the high and the low tides.
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controlled type
waste disposal
site

A revetment and sealing structure to permanently enclose disposed waste
categorized as the controlled waste such as industrial waste including waste
oil, papers, chips of wood, garbage of plans and animals, non-toxic ashes,
sludge, slag as well as general waste. It is required that the revetment should

allow no leakage of water as well as the waste.
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highest high
water level

standard
minimum yield
strength

hazardous cargo

yard for
hazardous
cargoes

sorting facilities
for hazardous
cargoes

Inter-governmen
tal Panel on
Climate Change
(IPCC)

cross-shore
sediment
transport

reference
strength

The highest tide level recorded or estimated at a location .

The minimum yield stress prescribed in the standard of material.

Cargoes such as inflammable cargo, explosive cargo, liquified gas,

poisonous cargo, corrosive cargo and radio-active substance.

An area designated as a temporary storage area of hazardous cargoes.

Facilities that are used for sorting hazardous cargoes, repacking, temporary

storage and inspection, etc.

An international organization established in 1988 under both UNEP and
WMO to compile information about climate change. Its role is to assess on a
comprehensive and transparent basis the latest scientific, technical and
socio-economic literature relevant to the understanding of the risk of

human-induced climate change.

The movement of sediment in the direction perpendicular to the shoreline.

The standard strength of a structure or material that is employed for
designing.



312

313

314

315

316

317

318

319

320

321

EAEMEE

BEETR A
Tt

R

AR

ERhig

EBHER

HitrRgE

HifPLTE

N

SURRENIE
*

PP (M B ORED) O TH Y Lk oI
RN IRRHNATOND oD DEAREL L TEZRIND,

WS O & U CERT 0B % E1T9 2 2 A 7Dtk
ik, a7 1—r ma—~FvrTra—%, XTI
Vo RBI&IABRT L= 72 803 D,

SO SRS DI DAL,

182 DRz & F6 J U U723,

WS & SR D 1,

= i EOBENAEEMERIET D200, BT R
ICHWONAMEME B AT~ T > R,

PSR DR B ERES LI AR U 2 SAG HEEh B OHEEHE,

PSR DRI A C o AEm 0 BEHE T EOHETE,

WY T I E b o,

tWohicKImEE AL b EFITRASE T, BETEEL
M1 ) i TE, HNTRHGADRF O ML T HME T & |
FREE KX N OHIERF DO HE S /NS 22D,



standard
intensity of
illumination

rail mounted
cargo handling
equipment

meteorological
tide

regular waves

foundation
ground

rubble for
foundation
/rubble mound

expected sliding
distance

expected
settlement

tide producing
force

foam treated soil

The average illumination intensity on the ground that is the minimum

requirement for the safe and effective operation of the facilities.

Cargo handling equipment mounted on the rail tracks on the wharf such as

container crane, pneumatic unloader and double link luffing crane.

Fluctuation of water level resulting from meteorological causes such as

wind and air pressure.

A train of waves having the same height and the same period.

The ground undemeath the foundation that supports the whole structure.

Rubble to be used for the foundation mound of gravity-type structures or the

foundation mound itself.

An estimated value of the cumulative slide failure distance of an upright

body of breakwaters over its working life.

The estimated value of the settlement of a structure over its working life.

A force to generate tide. This is also called the tide force.

A method to produce light weight stable soil by mixing air bubbles together
with cement and soil. With reduced weight and increased strength of soil,

the settlement and the earth pressure during earthquake can also be reduced
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datum level

basic ship
maneuvering
width

reverse flow
prevention valve

reverse fault

steep slope sea

bed

absorbed energy

water supply

facilities

water absorption

rate

rapid load test

.The elevation below the mean sea level by the sum of the half amplitude of
the four principal tide constituents of M, S,, K, and O,. The elevation is
used for the datum level, D.L, for marine construction works and also the
chart datum level, C.D.L.

The width of the navigation channel for safe ship maneuvering during the

passage of the channel.

A valve to prevent the fluid in a pile from flowing backwards.

A fault having an inclined fault plane in which the layers of one side are

pushed up over the other side of the failure plan.

A steep beach having a gradient of 1/20 or larger.

Energy that is converted from the berthing energy of a ship to the

deformation energy of fenders.

A term for a barge that supplies water to the ships at a port or the water
supply facility of a port.

A ratio of the mass of the material that is fully saturated and the mass of the
material that is fully dried. This is an index related to tolerance of aggregates

and concrete against freezing or chemicals.
A fast loading test that is completed within a second. Though a loading

apparatus having a large capacity is required for the quick loading, the test is

simpler than a static loading test that requires reaction piles.
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Q-value

adsorption

qu method

retarder

solidification

flocculation

forced drying
method

forced
displacement
method

A quantity that express the magnitude of the damping of the seismic wave in
the course of the propagation due to the inelastic damping such as scattering
or transformation into heat. The larger the Q-value is, the smaller the

inelastic damping becomes.

A phenomenon whereby suspended materials in water or in air stick to the

surface of soil, clay, activated charcoal or resin.

A method to estimate the shear strength of soils without draining water. The
shear strength of the soil is estimated to be a half of the strength measured by

the unconfined compression test.

A mixture material to make the hardening of cement slower.

A phenomenon whereby a fluidized material such as cement paste becomes
solid.

A phenomenon whereby suspended particles in the water flocculate to form

a larger cluster.

A method to dry up artificially and lower the water content of soil having a
high water content by making use of heat other than the sun for the purpose
of maintaining the trafficability of construction equipment.

One of the replacement methods to improve soft ground. The method

squeezes good quality sand into the ground forcibly by means of the self

weight of soil or sand compaction piles.



339

340

341

342

343

344

345

346

SREEIENNER

1 FAEAR

A

1R E

IR A

RFIRE

TBRREIER

WA

JEEZ X B IR INOREE 27~ 3,

TEXEINSZ DRERE, PERER e/ T E WM L L GRG
REIRE SN D ISR,

TR OHLA RS L OFRHEEDOBLE) SRR M & HRED
o BRMIZIE, fERRNEYNCACE SN TND Z b, HEE
ERET CTH D 2 & BT U THTEOM R E H > TV
5T LA

WSS T U HETNATEZE ST &, #lke v

UMW E AL, DUVNIRLERE L 72D, DL EDOME
D,

BUASBER B D IERT ORI IR DI,

WS T2 TR OVEREDSG T A e . £ ORkRER R
T & IR B IRRE, (EIBRIAVIRAR, FIRERIAVIRE, JITERAVK
L%,

RRAFE & DU, S 2RI D LD DA,

—OOKEGIEFUT L D FHBARIZ I T 2 A FEBm ORI,



increase rate of
strength

working life

serviceability

ultimate load

ultimate axial
bearing capacity

limit state

ultimate collapse
load

peak wave height

An increase rate of the strength of soil due to the consolidation.

The number of years determined at the designing stage of a structure as the
period that the structure should perform the required function fully.

The performance of which the facility shall possess from the view point of
convenience and serviceability. More concretely, the facility shall be
appropriately located, and shall have proper dimensions and proper ancillary
facilities as required.

If the load acting on a rigid structure is increased gradually, firstly stress ata
member of the structure exceeds the yield limit state and loses its rigidity.
This state subsequently leads to the plastic deformation of some members.
Finally the whole structure becomes unstable. The magnitude of the load
that makes the structure unstable due to the yield of the whole structure is
called the ultimate load.

The maximum bearing capacity that is exhibited by a pile at the yield limit.

Such a state that the performance of a structure or a member no longer
fulfills its original design purposes or functions, often denoted as
serviceability limit state, ultimate limit state and fatigue limit state.

A load that makes a structure unstable and which may eventually collapse.

The maximum significant wave height appearing during a storm.
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extreme value
probability
distribution

local buckling

curved slit
caisson

coefficient of
curvature

permissible rate
of overtopping

allowable stress

allowable stress
method /working
stress design

A probability distribution of peak values of random variables. For ocean

waves Gumbel distribution and Weibull distributions are often employed.

A phenomenon whereby a member or a portion of a member of a structure
is to yield. Local buckling tends to occur at the location where a

concentrated load is acting or a concentrated stress occurs.

A type of wave-absorbing caisson. The caisson has an arc shape slit wall at

the upper front wall.

An index to indicate the gentleness of the slope of the grain size distribution
curve. The coefficient of curvature is given by the following equation:
U=D32/(D1gxDyy), where Dy, Dy and Dy, denote the grain sizes that
correspond to the percentage of passing mass 10%, 30% and 60%,

respectively.

An allowable quantity of overtopping rate at a revetment. It varies
depending on the status of the land use at the area behind the revetment and
the capacity of drainage. In general, damage limit state is set at about
0.01-0.06 m*/my/s and utilization limit state is set at 10 - 10™ m’/mvs.

An allowable tensile or compressive stress under the design load when the

allowable stress design method is employed in the design.

One of the conventional design methods to employ the allowable stress of
the materials as design criteria. The structures are so designed that the
stresses of all the members of the structure do not exceed the allowable

stress under the action of design loads.
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allowable limit
for expected
sliding distance

tolerable damage
level

allowable
settlement

tolerable failure
level

allowable pulling
resistance of piles

allowable
diameter of
drifting area

allowable
displacement

allowable
deformation

distance
attenuation curve

An allowable limit of the cumulative distance of the sliding of an upright
section of a break water estimated over the period of the working life of a

structure.

A criterion regarding the magnitude of the damage of structures employed
in the design to allow minor damages to occur without great loss of its
function.

The limit of settlement allowed for the foundation. Any settlement within

the limit will not cause serious effect on the structure.

A criterion regarding the magnitude of the failure of structures employed in
the design to allow minor damages to occur without great loss of its
function .

A criterion to assess the capacity of piles. The upper limit of the magnitude
of pulling resistance of a pile under the action of design loads.

A range of the area where a ship, moored to a single mooring buoy, is
allowed to drift.
The limit of displacement of the structure under the action of the design

loads.

The limit of deformation of the structure under the action of the design
loads.

A diagram that demonstrates the relation between the distance and the

propagation-damping of the maximum acceleration employing the

magnitude as parameter.
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metal lining

perigean tide

taut mooring

uniformity
coefficient

A method of corrosion protection that protects the structural material from

corrosion by coating with metals having high resistance to corrosion.

A tidal motion that is observed in the few days after the moon reaches the
perigee (the closest point to the earth), which represents the peak tidal range.

One of the methods to moor the floating body. The mooring lines that
connect the floating body with the anchor or sinker on the sea bottom are
preloaded so that the line will not become slack, which may lead to impact

tension in the mooring lines.

An index to indicate the uniformity of the size of the soil particles. The
uniformity coefficient U, is defined by the equation : U=DgyD,o, Where Dyo
and Dy, denote the diameter at the percentage passing by mass of 10% and
60%, respectively.
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pile driving test

pile-supported
type breakwater

pile type dolphin

pile type fender

hinged head pile

fixed head pile

lateral spring
constant of pile
head

axial spring
constant of pile
head

pile head
displacement

ultimate bearing
capacity of pile

A trial pile driving for the purpose of examining if the piles can be driven to
the depth specified and to obtain information that is useful for construction

management.

A breakwater that has a pile foundation.

A dolphin composed of a group of piles.

A pile driven in front of a wharf or a pier to function as a fender.

A pile designed by assuming that a pile head has hinge type fixing where no

bending moment is born.

A pile designed by assuming that a pile head is fixed with coping where

bending moment is born.
A spring constant of the pile head in the direction perpendicular to the pile

axis.

An axial spring constant of the pile head.

Displacement observed at a top of the pile.

The maximum bearing capacity exhibited by a pile just before it collapses.
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upward
displacement of
piles by pulling

pulling resistance
of pile

lateral resistance
of pile

concave shaped
corner

pneumatic fender

pneumatic type
breakwater

One of the elements that should be taken into consideration when the design
capacity of the pulling resistance of the pile is determined. The standard
value of the pulling resistance of a pile is the maximum static pulling
resistance of a single pile, which causes the failure of the ground, and the
design value is determined by taking into consideration the following
factors: (1) a tensile stress of material of the pile, (2) effect of joints of the
pile, (3) aload on group piles under the action of external forces, and (4)

upward displacement of pile by pulling.

The resistance of a pile against a force pulling the pile upwards.

The resistance of a pile against a force acting in the direction perpendicular

to the pile axis.

A corner of the alignment of breakwaters or seawalls where waves are

concentrated and the wave height becomes greater.

A rubber fender that has confined air inside. The pneumatic fender absorbs
the berthing energy of a ship by pressure increase of air as well as

deformation of the rubber portion.
A breakwater to reduce the action of incident waves under the effect of

turbulence developed in waves by an upward vertical water jet generated by

the air bubbles which gush out from a pipe installed at the sea bottom.
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Coulomb's
equation

carriageway

marking

pile type

breakwater

surging breaker

replacement of

subsoil by

excavation

refraction

refraction
coefficient

cnoidal wave

An equation proposed by Coulomb to estimate the active and passive earth

pressures.

A marking with paint, rivets or stones on the road surface to make the traffic
flow smoothly road center line, pedestrian crossing, stop line, change of lane

width, on-street parking, caution against obstacles and so on.

A breakwater that is composed of a vertical wall and supporting piles. This
is also called the curtain wall breakwater.

One of the patterns of breakers when low steepness waves are breaking on

steep slope beaches.

One of the methods to improve the ground foundation. Firstly the soft soil in
the sea bed is removed by excavation and then the sea bed is filled back with

replacing material, in general, sand.

A phenomenon whereby the waves change their travel direction when they
propagate into shallower water areas. With the refraction, the waves also

change their wave heights by the effect of seabed topography.

A ratio of the wave heights after and before wave refraction occurs. The
refraction coefficient indicates the change of the wave height due to
refraction only. The influence of the change in water depth (i.e. shoaling) is

analyzed separately.

A theoretical model of waves with steady profile and finite amplitude in

very shallow water area.
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coupled piles

gravel drain

method

creep

creep

characteristics

Green function

cyclic triaxial
compression test

cyclic shear stress

A structure composed of vertical and batter piles with the head
interconnected rigidly by a footing. This type of structure is often employed
for those structures loaded by large horizontal forces such as piers and
dolphins.

One of the countermeasures against liquefaction in which permeable
materials such as gravel or crushed stones are placed in the ground that may

be liquefied in order to reduce pore water pressure.

A phenomenon whereby the strain of a material keeps increasing under a
sustained load.

Creep characteristics are generally delineated by the strain-time curve, i.e.,

"creep curve'".

A function to describe the displacement field caused by a disturbance which
occurred at a location within a domain where the boundary conditions are
given. By integrating the green function over the domain of interest, the state
of a disturbance is estimated at any location. Diffraction wave, seismic wave
and littoral drifted are estimated by the use of Green function.

A soil test to evaluate the dynamic characteristics and the liquefaction
performance of the original ground. A sample saturated with water is
consolidated by isotropic loads and loaded cyclically without draining water.

A shear stress generated in the soil when a cyclic load exerts on the ground.
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clinker ash

Gringorten

curbing

crawler crane

Kuroshio

pile group

pile group effect

The characteristics of clinker ash differ depending on the kind of coal, the
type of boiler and furnace and the way to burn. Depending on where the ash
is collected, coal ash is called fly ash or clinker ash: the grain size
distribution of fly ash is similar to silt, while that of clinker ash is similar to

sand.

A researcher who proposed the appropriate correction factor to determine
the non-exceedance probability of a random variable that appears in
accordance with Gumbel distribution which is a distribution function of

extremes.

A stopper installed at the edges of wharves to prevent vehicles from falling

into the sea.

A crane mounted on a crawler. Outriggers are extended on the both sides as
well as both ends of a vehicle to prevent overturning and eventually to

secure stability.

An warm ocean current that flows along the Japanese Archipelago from the
southwest to the northeast. The flow course seasonally shifts closer to the
archipelago, and causes an influx of warm water, which in turn causes the
increase of water temperature and westward winds that keep blowing for a

long period of time.

A foundation of a structure that consists of a group of piles driven close to
each other. A pile group behaves as a whole rather than individually against

the load and displacement.
Characteristics of a group of piles, such as bearing capacity and

displacement, are different from those of a single pile. This phenomenon is

called the pile group effect.
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sidewalk live load

group velocity

group delay time

wave group

Gumbel
distribution

A distributed load on a pedestrian bridge or side walk for passage of
pedestrians.

The velocity at which wave energy propagates.

One of the indexes to evaluate the phase characteristic of the seismic
motion. The phase characteristic in common with the amplitude

characteristic affects the seismic behavior of the structure.

A train of waves of which constituent waves have similar height and period

and propagate in the same direction.

One of the distribution functions used for the probability of occurrence of
the extreme wave heights. Among these distribution functions, the best fit
distribution function is chosen for the estimation of the wave height with a
certain design return period.
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planning depth

planning traffic
volume

planning hourly
traffic volume

empirical Green
function method

silicate sodium

diagonal
compression
characteristics of
fender

sloping
breakwater

The water depth of navigation channels, basins, wharves determined during
the planning of the facilities. The depth denotes the depth below CDL and is
determined by adding a safety margin to the full load draft of a design ship.

The traffic volume to be employed in the performance verification of
planning of road. In determining the planning traffic volume of port
transportation, such traffic volume as related to cargo transport, industry and

marina shall be considered.

The traffic volume that is taken into account in the planning of road to

determine the number of lanes.

A method to estimate the profile of seismic wave using a green function
deduced from the observed profiles of small and medium scale seismic
waves that are generated with the similar seismic source and propagated

through the same passage as those of a large scale seismic wave.
A type of material used for grout to the cracks of rock, soil around structures
and aggregates for the purpose of stopping the ground water and

strengthening the ground.

Characteristics of a rubber fender under the action of diagonal compression.

This happens when a berthing ship approaches from a diagonal direction.

A breakwater made of rubble mound which is covered normally with large

rocks or concrete blocks to maintain stability.
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degree of
inclination of
action

shape factor

metacenter

mooring ring

wharf

mooring post

When action is divided into two components namely the horizontal and the

vertical components, the degree of the inclination of action is the ratio of the
minor component to the major component: when the horizontal component
is larger than the vertical component, the former is the major component

while the latter is the minor component, and vice versa.

(1) A factor that is employed in the formula of the estimation of the bearing
capacity of foundation to take into consideration the influence of the
shape, more specifically, the shape of the horizontal cross section of the
foundation.

(2) Those factors introduced to reflect the influence of the cross sectional
shape of berthing facilities in the formula estimating the berthing energy
of a ship approaching the wharf.

The point of intersection of two straight lines: the vertical line through the
center of buoyancy and gravity of the floating body and the vertical line
drawn through the center of buoyancy when the floating body is inclined. If
the point of intersection, i.e., metacenter, appears above the center of gravity,

itis judged that the floating body is stable, and vice versa.

Steel made rings installed on wharves and piers for the convenience of

mooring small crafts.

Facilities for mooring ships and cargo handling that are constructed

alongside of the land.

Steel made posts installed on wharves and piers for the mooring lines. There
are two types of mooring posts: bollard or bit which has a bent at the head
for mooring and berthing/unberthing while a mooring post which is an
upright post that is installed at the location away from the berth face line at
both ends of the berth, is used during rough seas for strengthening the

mooring capacity.
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bollard

mooring dolphin

mooring buoy

Kp value

gradient wind

mooring/unmoor
ing basin

mooring anchor

mooring chain

mooring rope

mooring facility

A kind of mooring post that has a bent at the head and that is installed near
the face line of the wharves and piers and is used for berthing of ships.

A mooring facility consists of a group of piles and concrete deck on the top

and are used for mooring ships.

A kind of facility for mooring a ship to a buoy that is anchored on the sea
bottom within the anchorage area. The system consists of a buoy for
mooring ships, anchors or sinkers and chains for mooring the buoy to the
anchors/sinkers. There are three types of buoy mooring system: the sinker
type, the anchor type and the anchor sinker type.

A coefficient denoted by K)in Hudson's formula that indicates the stability
of armor units of rubble mound breakwater against the wave action. The
value varies depending on the shape of the block.

A wind generated by the gradient of the air pressure blowing in the direction
parallel to the isobaric lines. The wind speed is calculated by the equation of

the balance of pressure gradient, centrifugal force and Coriolis force.

A water area in the port area provided for the anchoring ships.

An anchor to moor a buoy.

A chain to moor a floating body.

A rope or wire to moor a ship to the mooring post.

Facility used for mooring ships such as wharf, pier, floating pier, mooring

buoy, mooring pile and quaywall for small crafts.
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mooring
equipment

mooring buoy

mooring force

light-weight
aggregate
concrete

light-weight
treated soil
method

light-weight
treated soil

K constituent of

tide

Koegler's method

Equipment aiming at mooring ships such as mooring post, mooring ring and

mooring buoy.

A buoy used for mooring ships.

Those forces generated in the mooring equipment, such as the mooring
posts and mooring buoys, while waves, winds or tidal currents act on ships

or offshore floating structures.

A light concrete made with light aggregates.

A method used for making backfill material lighter. In order to decrease the
weight of backfill soil of the retaining walls or revetments, beads of styrene

or forming agents and hardening agent are mixed with backfill materials.

A light-weight improved soil mixed with air bubbles or expanded
beads.

A diurnal constituent of astronomical tide caused by the resultant of the

gravity of the sun and the moon with the period of a day.

A method to estimate stress in the ground under an action of uniform load
on the surface of the ground with the assumption that the stress in the ground
is also uniform. The method also assumes that the range where the uniform
stress distributes spread into the ground with angle of 30°. The method is
also called "the Boston Code Method".
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casing pipe

caisson type

caisson type
upright
breakwater

caisson type
composite
breakwater

caisson type
dolphin

caisson
breakwater

gate

mooring pile

A thin steel pipe that is used in boring to protect the boring hole from

collapsing and prevent the intrusion of ground water.

A type of structure that is often used for gravity type large scale facilities

such as breakwaters, revetments and quaywalls.

A type of breakwater which is composed of rubble mound foundation and
caisson placed on the top of the mound. Those having thick rubble mound
are called the composite breakwater, while those having no rubble mound or
a thin rubble mound are called the upright breakwater.

A composite type breakwater in which the upright portion of concrete

caissons are installed on the rubble mound foundation.

A dolphin that is composed of caissons.

A term to denote breakwaters whose upright portion consists of concrete

caissons.

(1) Facility located at an entrance and an exit of a container terminal where
the containers are checked.

(2) A facility constructed at an entrance or an exit of a toll highway where
the toll charge is collected.

(3) Gate of lock.

A pile type mooring facility constructed away from the land.
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gel time

Kelvin

in-site elastic
wave exploration

tractive force

critical N-value

limit state design
method

threshold velocity

for traction

critical Reynolds
number

damping energy

damping ratio

The duration between the time that the grout is injected and the time that the
grout starts hardening.

A researcher who proposed a theory of ship wake waves.

A method to measure the characteristics of the ground such as the velocity
of elastic wave in the soil layers or ground composition at the site by
emitting elastic waves (seismic waves) at the surface of ground or in the

boring hole.

Tension occurs in the mooring lines or tensile force on bollards due to the

motion of ships.

N-value employed to judge whether liquefaction occurs.

A design method to determine dimensions of the structure in a manner to

secure designated probability of failure or loss of function corresponding to

the states required for the structure such as variable or permanent.

The velocity that littoral drift is transported without sedimentation.

Reynolds number when the characteristic of a flow is transformed from

laminar flow to turbulent flow or vice versa.

The amount of energy that an oscillating body loses during a cycle.

The ratio of the amplitude of the viscous damping oscillation of a body at
the i-th cycle and at the( i+1) th cycle.
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damping
constant

suspended solid

field
measurement

clearance limit

in-situ CBR

in-situ

permeability test

field welding

field cold bending
method

A factor that the damping energy of a vibrating body within a vibration
cycle is divided by 2 times of the vibration energy of the body.

Suspended materials that are not dissolved in water and that have a diameter
of 2 mm or less. These materials are one of the causes of water pollution and

have adverse effects on fish.

Observation of natural phenomena such as wave, wind, nearshore current,

littoral drift and weather, etc, at the site.

A limit to ensure enough space for safe transport. Area above roads and side
walks are regulated so that no structure obstructs the passage of pedestrians
and vehicles.

The CBR test at the site of construction.

An in-situ test to assess the permeability of the ground. Several types of
testing methods can be employed: pumping test and a simplified method
that utilize boring holes, etc.

Welding done at the construction site.

A method to bend steel materials such as reinforcing bars or steel plates at

the construction site under normal air temperature without heating,
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rainfall intensity

rainfall duration

engineering
bedrock

hardener

cross hole
method

steel pipe sheet
pile breakwater

steel pipe sheet
pile

column fixed to
beam

highest water
level on record

steel pile

The intensity of rainfall expressed as per hour precipitation (mmv/h).

The duration of rainfall from start to finish.

The engineering bedrock is the upper surface of the layer that the layers
underneath have any of the characteristics: (1) bedrock (2) N-value is larger
than 50, (3) unconfined compressive strength is 650kN/m? or larger, (4)
propagation velocity of shear wave (S wave) is larger than 300 m/s.

A chemical material to harden soil by grouting.

A method to measure the shear elastic modulus and damping coefficient of

the ground using elastic wave generated in the boring holes.

A type of pile type breakwater in which a vertical wall composed of steel
pipe sheet pile, driven on the sea bed.

Steel piles that have joint sections on both sides. The steel pipes are driven
side by side by linking joint sections into the ground to form a wall.
A column rigidly fixed with the beam.

The highest tide level recorded at the location.

A pile made of steel. There are two types: a cylindrical pile and a pile with

H-shape cross section.
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PHRI method

invading wave
from harbor
entrance

harbor entrance
correction
coefficient
steel-concrete

hybrid structure

lock chamber

datum level for
construction
work

shop welding

combined stress

A method developed in Port and Harbour Research Institute of Japan to
analyze a single pile under the action of lateral load assuming that the pile is

the beam placed on elastic ground.

Waves coming into a port through a harbor entrance.

A natural period of basic mode of a rectangular shaped basin with uniform
water depth varies with the ratio of the width of the basin entrance to the
length of the basin. This ratio denotes the harbor entrance correction factor.

A type of hybrid structure that is composed of a couple of steel plates
combined with a reinforced concrete slab. A typical structure of this type is

used for an immersed tunnel element.
The main element of a lock of the canal which is composed of a chamber to

house and move a ship up and down for passing the canal. The charmber is

composed of concrete side walls bottom slab and a pair of gates at both ends.

A reference elevation during the construction of facilities. In general the

lowest astronomical tide (LAT) is used as the design level (DL).

Welding done in a work shop where the facilities and environment are

suitable for welding works.

Stress which occurs under the action of plural number of different types of
loads.
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steel
cellular-bulkhead

type dolphin

steel barge

composite slab

structure

composite
(hybrid) type

rigid pavement

shear modulus of
elasticity

ship wake wave

structural
analysis factor

structural
robustness

flux method

A dolphin that is composed of a cellular with steel sheet piles or steel plates.

A barge in which the hull is made of steel plate.

A slab that is made of combined steel plate and concrete elements. This is

also called the "hybrid slab".

A structural type that employs combined steel and concrete elements. This is
also called "hybrid type".

A pavement made of rigid materials and which has little flexibility.

The ratio of the shear stress and the strain in the stress-strain of an elastic

material.

Waves generated by a sailing ship.

A safety factor introduced in the limit state design method to take into

account the uncertainty that may occur in the structural analysis.

Ability of a structure to remain functional as a whole after unexpected
actions such as fire, collision and local failure of the structure occur.
One of the methods used to determine the illumination intensity and thus the

number of lighting units required.
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Goda-Suzuki's
method

Goda's formula

high tensile
strength
deformed steel
bar

wind generated
wave within a

harbor

yield stress

yield load

high crest rubble

mound

steel sheet pile

A method to estimate the reflection rate of a model structure or the walls of
the wave tank in the hydraulic model test by analyzing the wave records
simultaneously observed with a pair of stationary wave gauges installed
apart from each other.

A formula to estimate the wave pressure acting on the upright wall of a
composite breakwater. The formula was proposed on the basis of hydraulic
model tests, analysis of the application of the formula to the records of
damages of actual breakwaters. The formula estimates the wave pressure

regardless of the type of wave action: standing waves or breaking waves.

A deformed bar made of high tensile strength steel.

Wind generated waves within the water area of a port.

The intensity of stress measured in the compression and the tension tests

when the deformation changes from elastic to plastic.

The magnitude of load that makes the stress of the material reach the yield

stress.

A rubble mound foundation in which the ratio of the height of the rubble
foundation to the water depth is relatively large.

A steel strip plate with joints on both sides. By driving this side-by-side with

the joints, the steel made wall can be constructed.
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steel sheet pile
quaywall

high-fluidity
concrete

drag force

drag coefficient

guenched
blast-furnace slag

air-cooled
blast-furnace slag

blast-furnace
granulated slag

A quaywall made with steel sheet piles. There are several types: cantilevered
sheet pile quaywall, double sheet pile quaywall, sheet pile quaywall with
raking pile anchorage and sheet pile wall anchored by forward raking pile.

The concrete mixed with admixture which shows high flowability resistance
against segregation and self packing performance.

A flow force acting on an object in the water that is proportional to the

square of the velocity of fluid and exetts in the direction of the flow.

A coefficient used for the calculation of the force exerting on a structure in
the current which is proportional to the square of the relative velocity

between the water particle and the structure.

A residual of smelting after a metal is taken out. This has the nature of
hardening with water and can be used as material for cement or an aggregate

for concrete.

Glassy material that is produced when a metal is separated from its ore
during smelting. It contains silica, aluminum oxide, lime. Air-cooled
blast-furnace slag is often used for the pavement of road. It is also used as
the filling material of reclamation for its light weight and material for sand

compaction.

A light weight and sandy material. It is used as portland blast-furnace slag
cement. Taking advantage of its light weight, it is used for the backfill of

reclamation revetments.
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blast -furnace
slag

portland
blast-furnace slag
cement
navigation aids
siltation of
navigation

channel

port area

corner frequency

cone penetration
test

cone bearing
capacity

cone index

A residual of smelting after a metal is taken out. There are two types of
slugs: air-cooled blast-furnace slag and quenched blast-furnace slag.

A mixture of portland cement and quenched blast-furnace slag. It has such
characteristics as shorter hardening time and high resistance against

chemical actions.

Facilities for navigation safety that indicate the location of the navigation

channel by light, sign, color, sound and radio waves.

A phenomenon whereby the navigation channel becomes shallower due to

siltation.

A water and land area that is designated for the exclusive use of port

activities.

The frequency where the seismic spectrum density starts to change.

A soil test performed at the site. The test utilizes a cone that is penetrated

statically or dynamically and the penetration resistance is measured to

examine the strength of the soil.

A penetration resistance obtained from a cone penetration test.

An index calculated from the penetration resistance obtained from a cone

penetration test divided by the cross sectional area of the cone.
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solidified
geotechnical
materials

International
Maritime
Organization
(IMO)

international ship
container

International
Hydrographic
Organization
(IHO)

International
System of units
(SI unit)

International
Organization for
Standardization
(1SO)

end protection
work

A chemical to solidify clay and sludge. There are several types: cement,

lime, asphalt, chemical grout, coagulant and plastic types.

An international organization established in 1948 and entered into full force
in 1958 under United Nations for the purposes of maritime safety,
prevention of marine pollution, standardization of units for loading capacity

of ships and restriction of unnecessary control.

The widely used box for containing international waterborne cargoes such
as high cube containers, reefer containers and other various containers. The

specifications such as the sizes are standardized by ISO.

An international organization established based on the international treaty on
hydrographic organization adopted in 1967. The organization's objective is
to promote safe navigation by the upgrading of charts.

The world's most widely used system of units, both in commerce and in science.
The SI was developed in 1960 from the old meter-kilogram-second (mks)

system.

An international organization established in 1947 for the establishment of
international standards to facilitate the global exchange of goods and
services as well as cooperation among countries. The organization
recommends to the member countries the ISO standards and the ISO
recommended standards.

A treatment performed at the end of a pavement to prevent intrusion of
water into roadbed underneath the pavement to avoid destruction of the
roadbed or at the portions where destruction of roadbed is anticipated by
loads.
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aggregate

stationary jib
crane

stationary cargo
handling
equipment

stationary
pneumatic
unloader

steel plate
cellular-bulkhead

quaywall

spinning top type

rubber lining

rubber fender

natural period

A general term for those materials that are used to make mortar, concrete or
asphalt mat by mixing with water, cement or asphalt. Aggregate includes
gravels, crushed stones, slag and so on. There are the fine aggregate and the

course aggregate in accordance with the size.
A crane fixed on the wharf that can lift and lower the cargoes and turn from

apron to ship and vice versa.

Cargo handling equipment fixed on wharves.

A fixed type cargo handling equipment that unloads bulk cargoes from ships
by using a pneumatic suction pipe, i.e. pneumatic unloader. Grains, ores,
wooden chips and coal are those bulk cargoes handled by pneumatic
unloaders.

A quaywall constructed with cellular-bulkheads made of steel plate.

A buoy with a cone-shaped bottom used for a buoy mooring system.

One of the anti-corrosion methods to protect the steel members of a structure

by coating with rubber.

A fender made of rubber. There are various shapes such as V-type, round

type, I1 type, etc.

The natural period of a vibration system. The inverse of natural frequency.
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natural
frequency

solitary wave

crashed concrete

concrete pile

concrete slab

compressive
strength of
concrete

concrete finisher

concrete block

type sloping
breakwater

The natural frequency that is inherent to the vibration system. Structures,
water in a bay and water in a port have their respective natural frequencies,
and when external forces oscillate with a frequency close to these natural

frequencies, a resonance occurs.

A theoretical wave that has a single crest and infinite wave length. The wave
theory is often employed for the analysis of the transformation of tsunamis
and wave breaking.

Waste concrete pieces used as aggregates.

Piles made of concrete. There are reinforced concrete (RC) piles and
prestressed concrete (PC) piles.

A slab composed of reinforced concrete.

The compressive strength of concrete is given as a function of water-cement
ratio or cement-water ratio. Other factors that affect the compressive
strength of concrete are quality of aggregates, mix proportion, concrete
placing method, curing and so on.

Construction equipment that automatically performs a series of pavement

works i.e., spreading concrete, compaction and finish, while it is moving.

A sloping breakwater made of concrete blocks.
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concrete block
type revetment

concrete block
type composite
breakwater

concrete block
type upright

breakwater

concrete block
pavement

concrete
pavement

consistency

composite
breakwater

A revetment made by piling up concrete blocks.

A composite breakwater having an upright wall made by concrete blocks

placed on a rubble mound foundation.

A breakwater that is made of concrete blocks placed directly on the sea bed

or on a rubble mound foundation constructed on the sea bed.

A pavement with concrete blocks as large as bricks. This type of pavement

is flexible to the settlement of base course and easy to repair.

A pavement composed of concrete. There are several types of pavement:
non-reinforced concrete pavement, continuous reinforced concrete

pavement, prestressed concrete pavement and precast pavement, etc.

One of the characteristic values that is used for the classification of
fine-grained soils. Depending on the water content, fine-grained soil
changes its form: liquid, plastic and semi-solid and solid. The consistency is
denoted with a liquid index or a plastic index which are determined by

liquid limit or plastic limit respectively.
A type of breakwater composed of a rubble mound foundation and upper

structure such as a caisson or concrete blocks on the mound having an

upright wall.
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flood trace height

container

containerization
ratio

container crane

container ship

container
terminal

container freight
station

container yard

admixture
mineral

The trace that was marked during a flood due to storm surges and tsunamis.

Steel made boxes that are filled with goods and transported via inter-modal
transport system, i.e., sea-rail-land transportation. With the use of containers,
the transfer from one transport mode to another became very easy. The size
and the maximum weight have been standardized by the International
Standardization Organization.

A percentage of the volume of container cargoes against the total volume of
the actual and potential container cargoes. The potential container cargoes
are commodities that are currently transported in the form of general cargo

but they are expected to be converted to container cargoes in future.

A portal quay crane that is exclusively used for loading and unloading

containers at a wharf.

A pure container carrier that is specially designed to carry containers.

A terminal where containers are loaded and unloaded to and from container

carriers and stored temporarily.

A warehouse like building where containers are loaded and unloaded with

cargoes.

An open space where containers are stacked and placed in proper order for

the purpose of loading and unloading.

Materials mixed with concrete for the purpose of changing the characteristic

of the concrete.
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surging

surf beat

loading test

dead weight
tonnage (DWT)

return period

Highest Water
Level

highest wave

final

consolidation

settlement

minimum radius
of curvature

recycled asphalt

Backward and forward motion of a ship.

A random fluctuation of the sea surface elevation seen near shores with a
period of one minute to a few minutes. Surf beat has a considerable effect on
wave run-up height, overtopping rate and stability of beaches.

A test that examines the characteristics of soil, construction materials or
structure members to determine the relationship between stress and strain

(displacement) and ensure the ultimate bearing capacity.

The carrying capacity of a ship measured by the maximum weight of
cargoes that the ship is allowed to carry.

The average interval of the occurrence of a stochastic phenomenon.

The maximum tide level measured or estimated at a certain location.

An individual wave that has the maximum height among a random wave

train.

The magnitude of the settlement when the settlement has completed.

The minimum curvature of the pipes or reinforcing bars allowed when they

are bent by cold-work.

Asphalt that is mixed with lumps of used asphalt.

— 154 —



575

576

577

578

579

580

581

582

583

584

BAEIL

BEARRMH

RABUK

BAHEEH

BREE

=ARRE

BAFRE

BKRK

=A5HREN

FREARIG
)|

a7 U — MERDD DERTFOM BT R 72 E DM ALY FRO
7o b DRI I2 D 19 (T L CTHES T4,

PRI L7 T A T O~ v MUEbN D800 5,

AZT ARIK, vy U— Nl B, TAT7 7 b3

Y7 U— R Bikin L. EEARELE L THEATE D L0,

AXEFORG & 72 DA N AR L T35 5 DRORDIEIK,

REHEEAGERE L L URWONDA0EET, HEEORHYS -

AT DRRKOLOEE,

&> % — TEWRFHIPI R 2 BT B ORI,

D HRGIEEUZ K-> THIEH Z SNDHINLO L5 &

AR DR R OB 2RO

S | R E BT D NTAIDRCR DT [ E 4R E T,
HAEDHIFRIEF RN & o T B 2 HEE DI R OE AW
TJo ZOAEHAZOWRRI LD TARRAHIENT V2 FEAHATHE 2

RSO BT DI B B

— 155 —



recycled
aggregate

recycled rubber

recyclable
resource material
maximum draft
maximum
allowable vehicle

traffic volume

maximum

rainfall

maximum tidal
level

maximum wave

maximum

pulling force

maximum shear
stress

Aggregates that are made of concrete obtained from the demolished
concrete structures by removing reinforcing bars and crushing into proper

sizes of lumps.

Rubber made of used rubber. It may be used for a mat to enhance the
friction between the rubble foundation and the caisson of the composite type
breakwater.

Materials that can be reused as construction materials such as slag, coal ash,
lumps of concrete, dredged soil, lumps of asphalt concrete, and seashells,
etc.

A draft of a design ship with full load.

A traffic volume that is used as a design standard traffic volume. The
maximum allowable traffic volume per hour.

The maximum rate of rainfall within a certain period of time.

A rise of sea water level resulting from a meteorological disturbance.

The wave having the largest height among a random wave train.

The maximum pulling resistance of a pile obtained from a static pile pulling
test results.

The maximum shear stress of a ground shown in an earthquake response

analysis. The quantity is employed to quantify an equivalent acceleration to

be used for estimation and judgment of liquefaction.
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site amplification

factor

site
characteristics

side roller

wave breaking

breaking wave
pressure

limiting breaking

wave height

breaking wave
height

breaker index

breaker index
curve

breaker depth

surf zone

A factor that influences the variation of amplitude of seismic waves.

An accretion layer that lays near the ground surface and has a large effect on
the amplitude and period characteristics and duration of a seismic wave. The

effect of the accretion layer is called the site characteristics.

One of the types of container cargo handling equipment which holds a

container on its side for transportation.

A phenomenon whereby waves are breaking due to instability of wave

profile which results in dispersing wave energy and reducing wave height.

A wave pressure acting on a structure while waves are breaking.

The maximum breaking wave height defined under given conditions of

water depth, sea bottom slope and wave period.

The height of a wave that is about to start to break. Usually the maximum

wave height is observed at the instance of the start of wave breaking.

Diagrams and indices to exhibit the characteristics of breaking waves and
the relationship between the wave height and water depth, wave period and
the slope of sea bed.

A curve exhibiting the limit breaking wave height from indices of the sea

bottom slope and the wave steepness (wave height /wavelength).

The water depth at the location where waves start breaking.

A general term to denote area bounded by a breaker line and a wave run-up
line on the beach.
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wave breaking
point

fines content

material factor

sounding

Sakamoto-
ljima's method

buckling

mean
monthly-lowest
water level

mean
monthly-highest
water level

The location where waves start to break.

A percentage of the contents of fine particles having a diameter of 75 pm or

less in soil.

A coefficient introduced to convert the characteristic values of the strength
of materials to design values taking into consideration the uncertainty of the
strength of the materials, i.e., the difference in strengths of tested material
and that actually used for construction.

(1) Bathymetric survey

(2) A term referring to indirect methods to estimate characteristic values of
ground by theoretical and empirical formula on the basis of those
parameters, which are observed during in-situ test, such as N-value, base

resistance of a pile and pore water pressure.

A graphic solution method of wave hindcasting in shallow water proposed

by Sakamoto and Ijima.

A phenomenon whereby the member of a structure is suddenly deformed in
the direction perpendicular to the direction of the compressive force. The
phenomenon tends to be developed in a slender member or a thin plate.

The average of the lowest sea levels of the months that are observed within

five days after the new moon or full moon.

The average of the highest sea levels of the months that are observed within

five days after the new moon or full moon.
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buttressed
retaining wall

sand spit

submarine type

action

effect of action

sand ripples

Sawaguchi's
method

A retaining wall that has buttresses placed in the opposite side of the

retaining wall to the direction of the soil or water pressure.

A sand bar grown perpendicular to the shore formulated by the
accumulation of sand drifted with longshore currents. A sand spit tends to
grow at such a location as near a cape where the shore direction changes

significantly.

One of the types of loading/unloading horse setting for oil tankers moored at
amooring buoy. The horse is laid down on the sea bed and the end is pulled
up to the ship during loading/unloading. Other types are the permanent float
type and the floating/submerging type.

Any phenomenon where a force occurs between objects. Actions are
classified into permanent action, accidental and variable actions in
accordance with its timewise variation in magnitude and social risks:
Permanent actions include self-weight, earth pressure, thermal stress,
corrosion, freezing and melting, etc. Variable actions include waves, winds,
tides, surcharge of cargoes and vehicles, berthing, and traction by ship and
Level 1 earthquake ground motions, etc. Accidental actions include
collision, fire, tsunami, Level 2 earthquake ground motions and accidental

waves, etc.

The results, like forces, of external actions such as waves, winds, currents,

earthquake, earth pressure and impact on the structure.

A wavelike topography that is made by the bedload moved by the current

near the sea bottom.

One of the methods to evaluate the displacement of double sheet pile
structure which is proposed by Sawaguchi.
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triaxial
compression test

sand wave

sand erosion

sand compaction
pile method

sand spit

sand drain

method

sand mastic
asphalt

sand mat

piled pier

A test where a specimen is compressed on the side face while it is loaded
vertically. Triaxial compression test, triaxial tension test and triaxial shear

test are included in this test.

A large wavy sea bed that forms in a shallow water area.

A phenomenon whereby the rusty surface of a steel member near the sea

bed is ground away and the speed of corrosion is hastened.

A method to improve soft ground by constructing vertical well-compacted
sand columns closely each other by squeezing sand utilizing vibration force

into the ground.

A sand bar grown perpendicular to the shore.

One of the soil improving methods. Sand piles are installed to provide a
passage for water to drain pore water from the clayey soil and accelerate the

consolidation and strengthen the soil up to the required level.

An asphalt mix that is produced by mixing asphalt with minerals or
additives and sands while it is hot. This asphalt has few voids and thus does

not need rolling compaction after placement.

A method to improve the trafficability of construction ground by providing
a drainage path through placing a sand layer.

Mooring facilities that are composed of a slab on piles. There are two type,
namely, a structure that accommodates berthing on both sides projected to
the sea from the land and a structure that accommodates berthing on one
side constructed in parallel with the land.
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natural period of

piled pier

sampling

Sainflou's
formula

residual water
pressure

residual water
level

residual
settlement

residual
deformation

The period of natural vibration (7}) of a piled pier is calculated by the
following equation: 7=2rt (W/gk)"?, where W self-weight and surcharge
during the earthquake on the piles, g; gravitational acceleration, ; spring
coefficient of the pier. A spring coefficient of the piled pier can be calculated
from the relation between displacement of the frame structure of the piled

pier under a minute horizontal loading.

(1) To extract samples and specimens.

(2) To take specimens from the ground.

(3) To record waves at certain intervals.

An equation to estimate the standing wave pressure on an upright wall.

If a wharf or a revetment is water tight or permeability of the backfill is poor,
the water level in the backfill will not vary to correspond to the change of the
front water level. The water pressure that appears when the difference of the

water levels between inside and outside of the wharf or revetment is called a

residual water pressure.

The remaining water level in the soil behind the wharf or revetment while
the front water level falls.

The settlement that occurs after the construction is completed.

The deformation that remains even after loads are removed.
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CIQ facilities

coupled hybrid
model

C-type ground

CD condition

coupled
disjointed model

offshore berth

CBR test

CU condition

Facilities where customs, immigration and quarantine inspections are

performed.

A type of spectrum model called the Coupled-Hybrid model for wave
hindcasting.

Classification of ground when the relationship between resistant force of the
ground and the displacement of a pile is estimated by "the PHRI Method"
Grounds are classified into S-type and C-type. In S-type ground, N-value
increases proportional to the depth for such soil as uniform sand or normally
consolidated clay, while in C-type, ground N-value is constant regardless of
depth for such soil as sand with well compacted surface or clay experienced

precedent consolidation.

The conditions for the soil test that is performed after consolidation under a
certain magnitude of pressure and without generating excess pore water

pressure.

A type of spectrum model called the Coupled -Disjointed model for wave
hindcasting.

A type of mooring facility specially designed for large bulk carriers.

A penetration test for evaluation of the mechanical strength of road
subgrades and base courses. It was developed by the Department of
Transportation in California State. The test is performed by measuring the
pressure required to penetrate a soil sample with a plunger of standard area.
The measured pressure is then divided by the pressure required to achieve

an equal penetration on a standard crushed rock material base course.

The conditions of the soil test. Firstly the soil specimen is consolidated and

no drainage is allowed during the test.
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shield tunneling
method

SHAKE

geo-synthetics

geo-textile

time-dependent

property

time factor

sand mat

A method employed for the construction of an underground tunnel. The
method utilizes segments of steel made or reinforced concrete made to stop

ground soil and water from coming into the excavated sections.

One of the earthquake response analysis models known as the Multiple
Reflection Model. This calculation model regards the ground as a stack of
horizontal soil layers. When shear waves propagate perpendicularly from
the bedrock, it is repeatedly transmitted and reflected at the boundaries
between soil layers. The “SHAKE” is the computer program based on this

model.

A general term to denote a permeable polymer sheet and an impermeable
membrane. They are used for the purpose of strengthening the surface of

embankment, preventing wash out or scoring and a jointing material.

A permeable sheet made of polymer.

A physical quantity that is dependent on time: creep phenomenon in which
the relation between stress and strain is time-dependent.

A non-dimensional time factor employed in the theory of consolidation
defined by the following equation: 7,=C, ¢ /H, where T,; time factor, C,;
coefficient of consolidation, ¢ ; time and, / ; drainage distance.

Sand placed on the surface of improving ground by a vertical drain method
in order to discharge the came-up ground water. Thus, the material for sand
mat should have high permeability. The thickness of the sand mat is

preferably 1.0 to 1.5 m for marine work and 0.5 to 1.0 m for land work.
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magnetic
prospecting

ground chain

axial loading test

directivity

posterior
conservation type

bearing pile

self-weight

consolidation

bearing capacity
coefficient

failure of bearing
capacity

One of the methods to examine or probe obstacles in the ground measuring

the terrestrial magnetism.

‘When a buoy is moored by a sinker-anchor mooring system in which a
sinker is placed between a buoy and an anchor, the chain that connects the

anchor and the sinker is called the ground chain.

A test to measure the characteristic value of the static axial resistance of a

single pile.

The magnitude of earthquake ground motion differs depending on the
direction of propagation of a seismic wave. The amplitude of the waves in
the direction perpendicular to the direction of the fault tends to be large.
This kind of characteristic is called the directivity.

One of the levels of the maintenance concepts. The posterior conservation
type is also called the Level Il maintenance which is designed to make
necessary conservation measures just before required performance of
members is no longer satisfactory. This is applied when preventive

countermeasure type maintenance is difficult or economically infeasible.

A pile that supports the vertical load by the base of the pile driven as deep as
the bearing stratum.

A phenomenon that soil consolidates due to its self-weight.

A coefficient to calculate the bearing capacity of the shallow foundation.

The failure of the foundation due to the load exceeding the bearing capacity
of the foundation.
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seismic response
analysis

seismic
observation

seismic bedrock

composite seismic
angle

seismic inertia

force

amplitude of
earthquake
motion

seismic moment

water sealing
work

seal panel
method

A dynamic analysis of the phenomenon of the vibration of the whole
structure including the ground during earthquake.

The measurement of earthquake with observation and recording apparatus.

A layer in the ground that is situated at a location deeper than the level

which is subject to input seismic waves for seismic analysis. This layer

should be very hard and spread over a wide area.

The angle of action of the resultant force of the seismic forces including the

vertical and the horizontal earth pressures.

One of the forces that acts on a structure during an earthquake. The force
that a structure tends to stay at the original position when the ground moves
at an acceleration.

The amplitude of earthquake observed at a location. It is expressed as a
function of the characteristics of earthquake at the hypocenter, propagation
path and the site characteristics.

An equivalent moment to an action of a fault which causes an earthquake.

A general term to denote various works to prevent leakage of water through

rubble foundation or the joints of caisson for seawalls.

One of the methods to interconnect the units of an immersed tunnel. The

method is used when the last unit is connected.
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joint board

seal plate

system failure

probability

premixing-type

stabilization

method

preventive
countermeasure

type

mobile crane

wet unit weight

dynamic analysis

of lumped mass
system

A plate to seal a joint of concrete structures to prevent the leakage of water

from the joint.

A panel that covers the opening slit of a wave-absorbing caisson to ensure

buoyancy when the caisson is towed.

The probability of failure of a system composed of structure, foundation and

ground by the action of external forces.

A construction method to create stable ground using a mixture of sand and

stabilizer for the filling in advance of reclamation works.

One of the levels of the maintenance concepts. Preventive countermeasure
type maintenance is also called the Level I maintenance. It is a maintenance
level for those facilities that, in the maintenance planning stage, the
deterioration of the facilities is verified to be minimal over the whole

working life.

A crane that can move under its own power.

The unit weight of soil that is partially saturated. It is the total weight of soil

particles and pore water.

One of the methods to analyze the performance of vertical pile or jacket type
piers against the accidental situation under Level 2 earthquake motion. A
simplified mass-spring model of a lumped mass system developed based on
load-displacement relation of pier structure is used for nonlinear dynamic
response analysis. Dual lumped mass model is used when the pier is loaded

with heavy cargo handling equipment.
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lumped mass
model

laboratory mix
proportion test

mass transport of
wave

car carrier

ground
subsidence

natural period of
ground

modulus of
subgrade
reaction

A model for the dynamic analysis of a structure developed by ignoring the
shape of the structure and assuming that all the mass of the structure is
concentrated at a virtual particle.

A test to measure the strength of the improved soil in the laboratory under
standard test condition. The strength exhibited in the laboratory mix
proportion test is not always the same as that observed in an in-situ test. The
strength of the improved soil employed in the verification is determined in
the light of the correlation between the laboratory and the in-situ tests.

The average net mass transport of water caused by the cyclic motion of

‘waves.

A specially designed ship to carry vehicles exclusively.

The displacement of ground surface caused by crustal movements or

artificial manipulation such as pumping up ground water or gas.

A period of natural vibration of ground. The period of the natural vibration
is calculated by the following equation from the thickness of respective
layers over the engineering bedrock determined in one-dimensional seismic
response analysis, and shear wave velocity: 7=4 > (H/V;), where T'; natural
period of ground, H;; thickness of i-th layer, and V;; shear wave velocity at
i-th layer.

The proportionality coefficient &, when it is assumed that the relation

between the stress p (the resistance of the ground) and the displacement S of
the ground is proportional.: i.e., p =kS.
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calculation
method of wave
height
distribution
around an island

detached

breakwater

similarity

number

compaction
energy

closing dike

Sharman's

formula

wire cylinder

The theoretical solution that shows the wave transmission around a single
convex corner whereby the waves are separated into three terms,
representing the incident, the reflection and the scattered waves,
respectively. The term for the scattered waves is progressively expanded to
obtain an approximation equation, so that the method can be applied to the

case where there are a number of convex corners.

A breakwater or a dike that is located away from the shore.

A parameter proposed by Takahashi and Kikuchi . It is given as the product
of a flexibility number which denotes the rigidity of the sheet pile wall and a
modulus of subgrade reaction.

The total energy used for the compaction of soil. The larger the work energy
is, the higher the density of the soil becomes. Therefore, the density of the
sand pile, which is related to the N-value is dependent on the total energy
given to the soil.

A dike that is constructed to close the river to divert the flow of the river.
An equation that provides the intensity of rainfall used for the drainage
planning, especially for strong rain in a short period of time. Sharman's
equation: R = a/m, where, R ; intensity of rainfall (mmvh), ¢ ; duration of

rainfall (min), @ and  : constants.

A cylinder-shaped steel net that contains stones used for the protection of

revetments in the flows.
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jacket

jacket pier

seepage control
work

water sealing
sheet

strictly
controlled-type
wastes disposal

site

jack-up

stiffening metal
base for jack-up

shackle

Two dimensional or three dimensional truss type structure composed of
steel pipes and fixed on the ground by driving piles inserted in the pipe

members.

A pier that is constructed by using the jacket type structure which is
composed of a two dimensional or a three dimensional truss of steel pipes.

An impermeable layer that is constructed on the bottom or side slopes in a
reclamation area to prevent polluted water from permeating into the ground

or ground water from permeating into the reclaimed ground.

A sheet that is used for revetment of reclamation to prevent the ground

water inside the reclamation from flowing out of the revetment.

A site used for waste disposal. This is so designed that no leakage of water

occurs through the revetment.

(1) To lift a caisson manufactured at a caisson yard for the installation at the
construction site.

(2) To lift a rail mounted quay crane for maintenance or repair.

An apparatus made of metal that is used as the base to place jacks on the
pavement when a rail-mounted crane is lifted up for maintenance or

inspection.

A metal fitting to connect the mooring chains for a ship or a floating body.
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slip way

pressure-
receiving area

ultimate limit
state

modified Kegler's
method

modified seismic
coefficient
method

modified
Fellenius' method

A slope that is used for launching caissons fabricated on land or ships for

building or repairing.

An area where water pressure or earth pressure exerts on.

The state in which a structure or a member loses resistance against external
actions and suffers fatal damage and deformation so that it is no longer able

to maintain its function.

A method to estimate the stress in the ground which is the modification of
the method proposed by Kegler. The method assumes that the distribution
of soil pressure as a trapezoidal shape, while the original Kegler's method

(also Boston Code) assumed a rectangular distribution.

The acceleration of the ground and that of the structures under an earthquake
are not the same. This is especially true for flexible structures such as pile
structures. The modified seismic coefficient method utilizes static analysis
for the seismic design, but the acceleration of the structures is estimated
though dynamic response analysis of the ground-structure motion. The static
force obtained as a product of the maximum acceleration and the mass of
the structure is used as an equivalent static force to dynamic force. The
method expanded the application of the static analysis to flexible structures
instead of dynamic seismic design, thus it is called the modified seismic

coefficient method.

One of the methods to analyze the stability of a slope. Also called the
simplified method or Tschbotarioff method. The theory is based on the
assumption that the direction of the action of the combined force imposed
on the imaginary plane, which are formed between a vertically sliced

elements of sliding soil mass, should be parallel to the sliding surface.
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non-dominating
action

concentrated
corrosion

restorability

multi-reflection
model

highest one-tenth

wave

skin friction

importance

factor

gravity-type
special
breakwater

fender board

‘When a plural number of phenomena act on a structure, those that give a

secondary impact are called a non-dominating action.

Corrosion is more serious for steel members located in the splash zone.

Such rapid corrosion is called the concentrated corrosion.

Performance of the facility that can recover their required functions within a
short period of time by repairs in a manner which is technically possible and

economically appropriate.

A model that considers a horizontally layered ground, in which it is assumed
that a shear wave propagates the ground upwards, and at the boundary of

each layer, the reflection and transmission repeatedly occurs.

The average wave height of the top 10% largest waves among a random

wave record.

The friction acting between the side faces of the pile and the ground.

A factor used in the seismic coefficient method, which is used to increase or
decrease the design seismic force depending on the importance of the
structure.

A type of gravity-type breakwater that uses specially designed caissons and
blocks such as upright wave-absorbing blocks, wave-absorbing caisson,

sloping top caisson, etc.

A panel placed on the front face of a fender to protect the fender from
damage by the impact of ship hull contact.
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principal lunar
diurnal tide

principal lunar
semi-diurnal tide

dominating
action

active earth
pressure

passive earth
pressure

four principal
tidal constituents

maximum
instantaneous
wind velocity

dredged soil
impulsive

breaking wave
force

One of the four principal tidal constituents. The oscillation caused by the
motion of the sun having a period of 25 hours and 49 minutes. Denoted by
0,

One of the four principal tidal constituents. The oscillation caused by the
motion of the moon having a period of 12 hours and 25 minutes. Denoted

by M,

When several loads exert on facilities at a time, the load that gives the largest

effect on the facilities is called the dominating action.

Earth pressure that acts on a wall when the wall tends to move out from the

soil mass. The principal stress acts in the vertical direction.

Earth pressure that acts on a wall when the wall tends to move to the soil

mass. The principal stress acts in the horizontal direction.

The constituent having the top four largest amplitudes, which are M,, Oy, S,
and K, where M, ; principal lunar semi-diurnal constitnent, O;; principal
lunar diurnal constitnent, Sy; principal solar semi-diurnal constitnent, and K;;

lunar-solar diurnal constitnent.

The maximum wind speed appearing in the wind record in ten minutes.

Soil obtained by dredging. It is often used as fill for reclamation works.

An impact force that may occur when a vertically standing wave surface

appearing on a breaker hits the upright section of a composite breakwater.
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impulsive
breaking wave
force coefficient

impulsive uplift

impact load

serviceability
limit state

serviceability

surcharge

seismic coefficient
for verification

microtremor

ceiling slab

A coefficient that is introduced in the formula to calculate design wave force
to correct the wave force taking into consideration the occurrence of an
impulsive breaking wave force when a rubble mound foundation is
relatively high.

The impact force that may occur when a wave hits a horizontal plate placed

near water sea level.
(1) An impact force occurs when a wave hits a structural member near the
water surface.

(2) An impact force occurs when a ship hits a fender during berthing.

The state in which a structure or its members no longer function normally or

lose durability.

The capacity of a structure to maintain its function without any
inconvenience. The damage or deterioration of the structure is small enough
under the expected action and the response of the structure over its working
life, or can be restored quickly to recover and resume its function with minor
repair.

Loads placed on a wharf or a structure.

A seismic coefficient that is employed in the verification of the safety of the
structure against earthquake.

A slight but continuous vibration of the earth caused by human activities.

Anupper slab used as a ceiling of the chamber of a wave-absorbing caisson.
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wave-absorbing
type caisson

wave-absorbing
caisson type
breakwater

wave-dissipating
works

end of
wave-absorbing
works

breakwater
covered with
wave-dissipating
blocks

wave-dissipating

concrete block

sloping-top
caisson

A specially designed caisson that has a function to absorb wave energy by
permeable front wall and chamber. There are several types of permeable

front walls: vertical slit, horizontal slit, curved slit and porous wall.

A breakwater composed of wave-absorbing caissons. This type of
breakwater has the following characteristics: it reduces reflection waves,

wave overtopping and transformation, and lessens wave pressure.

Structures that dissipate wave energy by deformed concrete blocks.

The end section of the configuration of wave-disspating blocks placed in
front of breakwaters or revetments.

Composite or upright type breakwaters in which front walls are covered

with wave-dissipating blocks.

Deformed concrete blocks that are placed in front of breakwaters and
revetments for the purpose of absorbing wave energy.

A caisson that has a slope at the seaward top. The vertical component of the
wave force acting perpendicular to the surface of the slope increases and the
horizontal component of the wave force is reduced compared to the wave

force on an upright surface. As a result, the stability of the caisson increases

compared to the upright caisson structure.
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upper beam of
slit caisson

design of lighting

light ratio

initial tangent
elastic modulus

initial investment

cost

afforestation
works

woven cloth

silica cement

cantilevered sheet
pile quaywall

siltation

A beam that supports the columns of the slits of a slit caisson.

In the design of the lighting facilities the following items should be taken
into account: (1) standard intensity of illumination, (2) distribution of
illumination, (3) glare, (4) obstacle light and energy conservation, and (5)

color and color rendering performance.

The ratio of the light flux that reaches the plain to be lighted to the whole
flux of the light source.

A modulus of elasticity of soil determined by the gradient of the tangent line
at the origin of a stress-strain curve obtained as a result of the unconfined

compression test.

The cost required to initiate a new project such as the construction cost of

facilities, the preparation for operation, etc.

One of the protection works for wind blown sand. A method to reduce wind

blown sand by planting the surface of sandy areas.

Textiles that are made by weaving fibers.

A mixed cement that consists of clinker and pozzolan.

A quaywall composed of sheet piles without anchorage work that resists

against horizontal forces by the bearing capacity of its embedded portions.

A phenomenon whereby clayey and silt sediments are stirred up, transported
and deposited by the waves and currents.
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epicenter

sinker

sinker type

deepwater wave

reach
vacuum

consolidation
method

hypocenter

hypocentral
distance

property of
hypocenter

artificially
nourished beach

The location at the ground surface above the hypocenter.

A heavy object, such as a concrete block, that is used for mooring buoy in a

similar manner to an anchor.

A type of buoy mooring system with sinkers. There are two methods: sinker

only and combination of a sinker and an anchor.

Waves in the sea where the water depth is deeper than half of the
wavelength and the water depth does not have any effect on the wave

speed .

The spacing of ribs of the hull of a ship.

A method to consolidate soft ground by using atmospheric pressure as the
load for consolidation. Placing a vinyl sheet or other similar materials on the
surface of soft ground and lowering the air pressure in the ground by
removing air in the ground by a pump, the atmospheric pressure acts on the
surface of the ground as the load.

The location in a fault where the rupture generates an earthquake.

Distance between a point of interest and the epicenter.

Characteristics of a seismic wave at the hypocenter. It is expressed in the

form of spectrum of acceleration.

A beach artificially nourished by placing sand brought in from other

sources.
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artificial sand
dune raising
work

progressive wave

artificial tidal

flats

beach under

eroding condition

amenity-oriented
revetment

amenity-oriented
breakwater

bathymetric
survey

deep mixing
method

vibratory pile
driving method

osmotic pressure
method

A work to create an artificial beach through the installation of sand fences,

etc.

Waves in which profile is moving forward.

Artificial tidal flats composed of sand and silt around estuaries that provide

an area for recreation such as shellfish gathering and bird watching,

Coast where the shore line tends to retreat because the sediment outflow is

larger than the inflow.

One of the multi purpose designs of revetments which provide an amenity
function for recreation such as fishing and walking.

One of the multi purpose designs of breakwaters which provides an amenity
function for recreation such as fishing and walking.

A survey carried out to measure water depth by such apparatus as echo

sounders.

A method to improve the soil by mixing a chemical stabilizer such as lime

or cement with the soil underground forcibly.

A construction method to drive or pull piles such as steel sheet pile, H-shape

steel piles, steel piles and concrete piles by vibration.

A method of soil improvement utilizing the osmotic pressure which does

not require loading.
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shaking table

rod compaction
method

seepage flow

seepage analysis

seismic coefficient
method

reliability index

reliability-based
design method

An apparatus that simulates the horizontal and vertical vibration of
earthquakes. A specimen or models are placed on the table for the vibration

tests.

One of the methods to improve soft ground. A specially designed rod is
driven into the ground by vibratory hammer up to a certain depth, and then
the rod is vibrated while sand is supplied to the soil. This method is easier to

carry out than the sand compaction or vibrofloatation methods.

A phenomenon whereby water moves through the ground.

An analysis of the behavior of seepage water. In general Darcy's law is

employed.

A method to analyze the stability of facilities against earthquakes as the
balance of static forces. The seismic force on the structure is calculated as
the inertia force, i.e. the product of the mass of the structure and the
acceleration of the earthquake. The method is easy to analyze and has been
widely employed in design. The modified seismic coefficient method is

proposed for the flexible structures.

An index that is employed for the evaluation of safety in place of probability
of failure, which is difficult to evaluate. The index is defined as a ratio of the
standard deviation at failure situation to the mean of random variables
(performance function) only.

A design method that systematically evaluates the magnitude of the
uncertainty of various elements involved in the design based on the concept
of probability of occurrence (reliability). Depending on the methods to
evaluate the magnitude of uncertainty, there are three Levels from 1 to 3.
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reliability factor

The strength of the improved soil by deep mixing method may be lower at
the overlap portion because once hardened solid was mixed again during the
next batch of the mixing work. Thus the reliability factor is introduced. The
reliability factor is given as the ratio of the strength at the overlap part to
other improved parts. In general, the reliability factor is set at 0.8 to 0.9.
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waterways and
basins

sorting facilities
for marine
products

length between
perpendiculars

fetch

wind-drive
current

sand washing-out
prevention mat

underwater
concrete

anti-washout
underwater
concrete

underwater
welding

A general term to denote the water area in a port area or water area adjacent
to the port area that is used for navigation, ship maneuvering, anchoring and
cargo handling.

Facilities to be used for the logistics service of marine products such as
sorting, packing and cold storage.

Length between bow and ladder axis on full load draft surface of a ship.

The length of water area over which wind blows at a constant speed in one
direction over a certain period of time. The fetch is one of the control factors
employed in the wave hindcasting and forecasting.

Current developed mainly by shearing force wind.

A mat placed over the joints of concrete blocks or caissons and the bottom
of rubble foundations to prevent the backfill or ground soil material from

washing out.

A concrete that can be placed underwater. It is sometime mixed with

anti-washout additive.
A concrete that is not washed out in the water. The concrete is mixed with

an additive that contains cellulose and acrylic water-soluble polymer.

Welding work done underwater.
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underwater
tunnel

lateral bearing
capacity

horizontal
seismic coefficient

coefficient of
horizontal
subgrade
reaction
sorting pond
swaying
Swedish-weight
sounding
Sverdrup
numerical

simulation

Skempton

A tunnel that is constructed on the sea bed or under the sea bed.

The bearing capacity of a pile against lateral load.

An index to express the magnitude of horizontal seismic force employed in

the verification of the stability of structures against earthquake.

The elastic modulus of soil to express the relationship between the

horizontal force and horizontal displacement.

A water area that is designated for the temporary sorting of logs.

Side-to-side motion of a ship.

A type of static soil property examination method which measures the

penetration of screw point under a designated load and number of rotations.

A researcher who proposed a wave hindcasting method (significant wave

method) with Bretshneider and Munk.

To reproduce a phenomenon in a numerical model.

A researcher who proposed an equation to quantify the coefficient of

allowable bottom bearing capacity of the deep foundation.
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Stewart

rubble mound
breakwater

rubble mound

straddle carrier

straddle carrier

system

strip method

straight asphalt

sediment
infiltration
prevention work

Spangler

A researcher who, together with Longuet-Higgins, gave theoretical
explanation of the rise of mean water level near shore line due to wave
breaking,

A breakwater made of a mound of rubble.

A mound made of rubble which has a trapezoidal cross section. The mound

is the foundation of the upright wall of a composite breakwater.

A crane with high mobility that is used in a container marshaling yard and
that can move fast carrying over multi-stacked containers. It works as both a
transfer crane and a trailer, and thus transports containers between the yard
and the wharf rapidly.

The container yard operation system that utilizes only straddle carriers

instead of trailers and transfer cranes.

One of the methods employed for the calculation of the motion of a floating
body.

A brownish black solid or semi-solid substance that remains after gasoline
and other lighter products are taken away in the process of petroleum

distillation.
Those works to prevent sands from washing out of revetment of reclamation
such as the construction of seal plate, sand washing out prevention sheet and

asphalt mats, etc.

A researcher who proposed an equation to calculate the circumferential

stress of pipe under the action of earth pressure and impact load.
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spectrum
inversion

wave spectrum
method
smear

fillet welding

slicing method

slit caisson

column of slit

slip layer method

shear connector

One of the methods to evaluate the characteristics of the ground in which the
amplitude is amplified as the seismic waves propagates from the base rock
to the surface.

The method to analyze waves by resolving random waves to a series of

frequency component waves.

Disturbance of clayey soil ground due to the driving of drain piles.

A method to weld a piece of metal to another perpendicularly.

A general term to denote those methods which examine the earth pressures
or stability of soil against sliding by analyzing the balance of forces acting
on imaginary sliced elements of ground. The method includes the simplified
method for circular slip failure and Bishop's Method.

A wave-absorbing caisson that has slits in the front wall and the chamber
behind the slit wall functions to absorb wave energy. As a result, this caisson

is characterized by low wave reflection.

Columns which form a wall of a wave-absorbing caisson.

One of the countermeasures to avoid negative skin friction on pile
foundations due to the consolidation settlement of the ground. Piles are
coated with an asphalt layer that deforms itself under the action of skin
friction which decreases the skin friction acting on the pile foundation while
the ground subsides gradually due to consolidation.

Steel pieces that are welded on a steel flange of girder to unitize the concrete

slab with the steel flange to formulate a composite girder.
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harbor calmness

occurrence
probability

steel
manufacture slag

sand retaining
fences

earth pressure at
rest

static friction
coefficient

seiche

static cone
penetration test

The state in which basins are in a calm state without disturbance of waves.

The probability of occurrence of a certain phenomenon.

A by-product produced by a steel mill in large volume. There are two kinds
of slag: blast-furnace slag and steel manufacturing slag. The former is
produced in the process of producing pig iron, while the later is produced

during the process of making steel from pig iron.

A work to reduce the blown sand by placing low fences on the ground to
reduce the shear force of wind over the ground surface by increasing the

roughness of the ground surface. This prevent blown sand from occurring.

The earth pressure under such conditions that the wall is restrained and the
displacement is small. The magnitude of the soil pressure is given by the
product of the specific weight of the soil and the thickness of the soil layer

above calculation point and the coefficient of earth pressure at rest.

The force which occurs to resist a force that causes the change of the relative
positions of two objects standing still. The static friction coefficient is the
proportionality coefficient of the maximum friction force and the force
acting between the two objects, i.e., the force acting perpendicularly to the
plain that the two objects touch each other.

A long period oscillation of the water level that is sometimes seen in
enclosed water areas such as lakes, bays and ports resulting from an

abnormal rise in the water level by some reason.

A type of soil property test where the cone is penetrated into the ground
statically under a constant speed.
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static maximum
axial pushing
resistance

static maximum
pulling resistance

performance
criteria

performance
verification

performance
verification
method

World Trade
Organization

(WTO)

The magnitude of the load that induces the static maximum axial pushing
resistance during the static loading test of pile foundation under the
condition that the displacement of the end of the pile is 10% or less of the

diameter of the pile cross section.

The magnitude of the load that induces the static maximum pulling
resistance of the circumferential surface of the pile during the static pulling
up test of pile foundation. When the maximum resistance is not clearly
measured, the static maximum pulling resistance can be assumed to be the
pulling force when the displacement of the end of the pile reaches to 10% of
the diameter of the pile cross section or the resistance given by the equation

for the estimation of the static pulling resistance.

Criteria which concretely describe performance requirements such as
serviceability, restorability, safety and other aspects so that performance

verification is possible.

To verify whether structures or facilities fulfill the required performance
criteria, that the structure and facilities should comply with.

As a performance verification method, the most appropriate method should
be chosen for the verification depending on the design states, i..,
permanent, variable and accidental situations, and the dominating actions.
There are various methods for the verification: reliability design method,
numerical analysis, model experiment and in-situ field test, empirical
method, etc.

An international organization established in 1995. It's principal function is to

establish international rules on international trades and their execution.

WTO is making rules on services as well as goods.
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live load

snow load

coal ash

integral equation

method

oil terminal

supervision of
construction
work

constructability

high cube
container

Those loads that are placed on the structures, loads moved on the vehicles
and the pedestrian load.

Snow which accumulates on an apron is taken into consideration as a load

of the structure.

A general term to denote what is left after coal has burned. The
characteristics of coal ash vary depending on the kind of coal and type of
boiler. In general, coal ash is classified into fly ash and clinker ash. Both

become hard if water is added which is known as a pozzolanic reaction.

One of the methods to calculate wave propagation utilizing Green's
function. The method is employed for the analysis of wave intrusion into the

port and the motion of a floating body.

A complex for oil handling that includes mooring facilities for oil tankers,

unloaders and storage facilities.

The action to ensure on the basis of observed data from the construction site

that the construction completes with the required performance.

The capacity of a structure to be constructed with a proper and reliable
construction method within an appropriate construction period and with the

assurance of the safety.
There are two types of container, namely 20 feet long and 40 feet long with

8 feet in width and 8 feet 6 inches in height. A container having a height of 9

feet and 6 inches is called a height cube container.
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quicklime pile
method

berthing energy

berthing velocity

berthing force

standard design
strength

design standard
traffic volume

design working
life

design high water
level

design bearing
capacity

coefficient

design vehicle

A method for soil improvement by constructing a column of quicklime in
the ground. The quicklime absorbs pore water in a chemical reaction with
the water.

The kinetic energy of a ship approaching the berth.

The approaching speed perpendicular to the wharf face line of a berthing
ship.

The force acting on the mooring facilities.

The standard strength of concrete that is employed in the design. In general,
for concrete, the compressive strength at the age of 28 days is widely used.

The maximum number of vehicles allowed to pass the road per hour.

The period, i.e., number of years determined properly at the design stage

that a structure should sustain its required performance.

The high water level employed in the design.

The bearing capacity coefficient of subgrade employed in the apron design.
It is determined by the plate loading test.

Vehicles subject to the design of roads.
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design state

design seismic
coefficient

design water

depth

design tide level

design value

steel for
connection
ground contact
area

set-up

cement

cement-based
hardeners

A combination of actions that is employed in the verification of the
performance of a structure. The design conditions are defined in the design
stage for permanent situation, variable situation and accidental situation,

respectively.

A parameter that is employed in the seismic coefficient design method
analysis by converting the kinematic action of earthquake to the static inertia

forces.

A water depth that is employed in the design of a specific port facility,
which is also used to verify the performance of the facility.

The various tide levels defined and employed in the design and verification
of the performance of port facilities.

A value that is given by the characteristic value of a design element

multiplied by a partial factor.

A kind of steel material for bolts and nuts used for jointing steel members.
(1) The area where the foundation bottom touches the ground.

(2) The area where a pile surface touches the soil.

(3) The area where the live load touches the pavement.

A rise in the mean water level where waves break near the shore.

A material used to make mortar and concrete that unites the aggregate
together. There are several types of cement: portland cement, portland

blast-furnace slag cement, silica cement, fly ash cement, etc.

Solidification agents which are not chemical agents but made of cement or
fly ash.
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cement concrete
pavement

cement-mixed
soil

cell bottom

cellular concrete
blocks

cellular block

cellular block

type

cellular concrete
block type
composite
breakwater

Zero-up-crossing
method

Pavement having a concrete slab as the surface layer.

Soil mixed with cement for the purpose of soil improvement.

The control surface where the verification of the stability of cell is examined

for resistant moment and deformation moment at its bottom.

A cellular block that is made of concrete.

A box or cylinder without bottom slab made of reinforced concrete, precast

concrete, steel plate or sheet piles. It is used for breakwaters or quaywalls.

A construction method which employs cellular blocks.

A composite breakwater in which the main body is composed of cellular

concrete blocks.

A definition of the individual wave within a random wave train. A wave is
defined as the portion bounded by a pair of consecutive points that the water

surface crosses the mean sea level upwards.
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zero -
down-crossing
method

separation levee

turning
performance
factor

shallow water
wave

scouring

scour prevention
scouring

prevention work

scouring
prevention mat

A definition of the individual wave within a random wave train. A wave is
defined as the portion bounded by a pair of consecutive points that the water

surface crosses the mean sea level downwards.
A jetty that is constructed at the meeting or diverging point of a river for a

smooth meet or divergence.

A factor that indicates the performance of ship turning. The turning
performance factor K has a relationship with rudder angle J( radian), ship
speed U (m/s) and the radius of turning R (m): R=U/(K?) .

Those waves having a wavelength longer than twice the water depth: i.e.,
h/IL<0.5, h denotes the water depth, while L denotes wavelength.

A phenomenon whereby elevation of the sea bed is lowered due to the
actions of waves and currents. Seabed around a structure tends to suffer
various kinds of scoring.

To protect the foundation of structures from scouring by currents and waves.
A countermeasure against scouring of sea bed or beach due to waves and
currents, especially in front of structures. Generally, it denotes the foot

protection block or the mattress work.

One of the materials used for the scouring prevention work.
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NAWPHAS

latent hydraulic
property

turning of bow

bow and stern
side berthing type
wharf

shoaling
coefficient

wave shoaling

fully plastic state
moment

An abbreviation of Nationwide Ocean Wave Information Network for Port
and Habours. The wave information system including wave observation
stations over Japan is operated by the Ministry of Land, Infrastructure,
Transport and Tourism, and Port and Airport Research Institute. The
observation data are published through the Internet by the COMINS system
of the Coastal Development Institute Technology of Japan.

Quenched blast-furnace slag itself does not have a hydraulic property, but it
becomes hard when it comes into contact with alkaline water. This nature is

called the latent hydraulic property.

A turning motion of a ship. In general, tug boats assist the ship to turn as

well as the use of a bow thruster.

A wharf that is specially designed to moor ships at their bow or stern. This
type of wharf'is often seen at those wharves for RoRo ferries having their

ramps at bow and stern.

‘When waves propagate to a shallow water area, in accordance with the
decrease of the water depth, the wave height also changes. The ratio of the
wave height at a location in a shallow water area and the wave height of

deep water wave is called the shoaling coefficient.

When a wave propagates into a shallow water area, the wave velocity is
reduced as the water depth becomes shallower and the wavelength
becomes shorter, accordingly the wave height becomes larger. These
transformations in accordance with the decrease in the water depth is called

the wave shoaling.

A moment where all the cross sectional area becomes plastic state beyond

yield due to a large load.
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ship squatting

amplitude of
shear stress
vibration

open ended pile

enlargement base
compacting
method

base loading test

base bearing area

base compacting
by vibration

A rate of vertical displacement of a ship from the still water draft resulting
from the oscillation of ship by wave action, squat due to the effect of sea

bottom, and pitching and rolling motions due to rudder operation.

An amplitude of shear stress caused by earthquake motion. For the purpose
of the analysis of the behavior of the ground due to earthquakes, models of
the dynamic stress-strain relations are introduced. When an equivalent linear
model is employed the dynamic elastic shear coefficient is defined as the
ratio of the amplitude of shear stress vibration to the amplitude of shear

strain vibration.

A pile driven with open end.

A method to construct a sand pile by driving a casing pipe equipped with an
apparatus at its base. The apparatus squeezes sand into the ground and at the
same time compacts the sand to construct the large diameter sand pile

compared to the casing pile diameter.

One of the static loading tests. A pile driven into the ground is pushed up by
ajack installed at the base of the pile to measure the friction resistance along
the pile. The base resistance and the shaft resistance can be measured

separately.

A cross sectional area of the pile base that transmits the force to the bearing

layer.

A method to construct a sand pile by compacting the sand with a
bar-shape or pile-shape vibrater installed at the base of the casing pipe.
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shear modulus

shear strength
of soil

base resistance

amplitude of
shear strain
vibration

closed ended pile

shear reinforcing
steel stiffener

full fusion groove
welding

submerged
breakwater

The modulus of soil determined on the assumption that the shear stress is in

proportion to the shearing deformation rate.

A stress at the surface of the slip when the soil collapses due to a shear force.
The shearing strength of sandy soil and cohesive soil should be determined
with the soil tests under the conditions of drain or undrain respectively.
Generally, the shear strength z;can be defined as z=ct+ctang, where c ;
cohesion, o ; normal stress on the shear surface, p;angle of the shear

resistance.
Static axial resistance of a pile consists of the bearing capacity at the base of
apile and the skin friction on the surface of the pile. The former is denoted

as the base resistance of a pile.

An amplitude of shear strain under the action of cyclic load.

A pile with a closed end.

A stiffener to reinforce a member against shear force.

One of the methods of shop welding. When the whole cross section of joint
members are welded, the welding method is called the full face fusion
groove welding. A comer welding and partial fusion groove welding are

other methods.

A breakwater having a crown height lower than water level surface.
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ship dimensions

ship berthing
force

tractive force by
ship

principal
dimensions of
ship

molded breadth

coefficient of
linear thermal
expansion

open type
quaywall with
sheet pile wall
anchored by
forward batter
piles

The dimensions of a ship such as length overall, full load draft, depth,
molded breadth, etc.

The force of a ship on the fender or the mooring facility, when a ship berths
ata wharf.

The tension of the mooring line by the motion of a ship moored to the

bollards or the mooring posts.

The dimensions of a ship required by the facility design such as length

overall, molded breadth and full load draft.

The maximum width of a ship.

The rate of the thermal expansion in the longitudinal direction of the axis of

the material.

A wharf made of steel sheet piles that is supported by batter piles driven

toward the sea side.
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joint frequency
distribution

hyperbolic model

encounter
probability

strike

relative density

gross tonnage

(GT

wave making
resistance force

anchor dragging

A distribution showing the frequency of joint occurrence among plural
random variations. For example, wave data are shown in the diagram of the
frequency of joint occurrence of wave height and wave period in evaluating
harbor calmness. This is called a joint frequency distribution.

One of the models to indicate the dynamic deformation behavior of soil
such as shear stress-strain relation under the zone where no clear elastic

range appears.

The probability that a structure will encounter a certain natural phenomenon
within its working life.

The direction of the intersection line of the face of inclined soil layer or fault
and horizontal plane. The earthquake motion perpendicular to the strike of a

fault demonstrates a large movement.

An index that indicates the degree of the compaction of sand by using the
ratio of the maximum void and the minimum void. Since the index is
closely related to N-value, the angle of shear resistance and resistance
against liquefaction during an earthquake, it is a very important index to

understand the mechanical characteristics of sand.

The total volume enclosed by the hull of a ship. It is most commonly used to

specify the size of commercial ships.

A force acting on a floating body due to actions of waves that are generated
by oscillation of the floating body.

A situation in rough seas in which a ship drifts because winds and currents

are too strong to resist with an anchor.
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dual buoy
mooring

bedload
transport

immediate
settlement

accelerator

velocity
characteristic
dependency

velocity logging

A mooring method that uses two buoys per a ship. With two mooring buoys
the anchorage area for a ship becomes smaller than single buoy mooring
whereby the direction of a moored ship remains stable. A large mooring

force is exerted on the buoys.

Sediments that are transported by the flow at the bottom of the sea bed or
river bed.

The settlement observed right after the loading on the surface of the ground.
For sandy ground, the immediate settlement is the entire settlement with no
consolidation settlement, while for clayey ground, the immediate settlement
is caused by undrained shear deformation and the elastic deformation in the

direction outside the loaded zone.

An additive used to shorten the hardening time of concrete and to increase
initial strength so that the shuttering forms can be removed in a shorter
period of time. It is often used for construction works in cold weather

conditions to prevent initial frost damage.
The nature of a fender is such that its reaction characteristics vary depending

on berthing speed of a ship among others. This nature denotes the velocity
characteristic dependency.

A method to measure the propagation velocity of elastic waves utilizing a

boring hole.
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velocity
correction factor
of fender

velocity potential

side wall slit
column

lateral
displacement

lateral flow

friction resistance
at foundation
sides

The characteristics of energy absorption and the reaction of a fender vary
depending on the berthing velocity of a ship, temperature, and type of rubber
of which the fender is made. Thus, for the application of the specifications
given at the standard environment to the actual environment, the correction
factors are employed for the adjustment to the actual berthing velocity and
temperature. The velocity correction factor is the factor introduced when
actual berthing velocity of a ship is different from the standard berthing
velocity, whereas the temperature correction factor is applied taking into

consider the temperature difference.

The velocity potential is defined as the function of location x and z for
two-dimensional motion. The velocity vector is given as the gradient of the
velocity potential. The horizontal velocity and the vertical velocity can be
determined by the gradient of the velocity potential of the horizontal and the
vertical respectively.

The column of the slit of a wave-absorbing caisson that is unitized with the

side wall of the caisson.

The phenomenon whereby a whart or a revetment constructed on soft
ground displaces in the lateral direction due to the shear deformation of the
ground. The lateral displacement includes the immediate settlement after
loading and the gradual settlement which occurs with the elapse of time.

A large deflection of a structure such as a sheet pile wall on soft ground
caused by the settlement of the ground behind the structure. This large
deflection is called the lateral flow.

Skin friction acting on a vertical surface of a deep foundation having a large

embedded depth compared to the width of a foundation, such as a well, a

pneumatic caisson and a continuous under ground wall.
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wave run-up

height

run-up wave

plastic zone

plastic limit

plasticity index

The highest elevation of wave run-up on land.

Waves that come up to the land or propagate up stream of rivers.

A domain where plastic deformation is predominant in the stress-strain

curve.

One of the indices in terms of the water content to indicate the transition

point of the consistency of fine grain soil to plastic state.
One of the indices of the consistency of clayey soil. The plastic index Ip is

calculated as the difference between the liquid limit Wy and plastic limit Wp,
i.e., Ip=WL-Wp.
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Davenport

turn buckle

first-limit-
resistance

trapezoidal
caisson

tie rod

reaction at tie rod
installation point

sand fence

design ship

high earthquake-
resistance
facilities

A researcher who proposed a wind spectrum model.

A device to tighten the tie rod placed between the sheet pile wall and the

anchor.

The resistance force of a pile at the point where the log P - log S (P and S
denote load on pile and displacement of pile, respectively) curve observed in
the static pile pushing test which shows a sudden change of gradient in the
tangent line.

A caisson having a trapezoidal shape in which the width of the caisson

crown is smaller than that of the bottom.

A rod or bar shaped material that interconnects a sheet pile and an anchor. It

transmits earth and water pressures acting on the sheet pile to the anchor.

Tension of the tie rod or tie wire acts at the connection point with a sheet pile
wall as a result of the reaction caused by the earth pressure of the backfill.

This tension is called the reaction at tie rod installation point.

A fence installed on the beach to trap blown sand and make artificial dunes.

Fences having a height of 1 meter are commonly used.

A ship subject to the planning and design of port facilities.

The functions of the high earthquake resistance facilities, which are
expected in the aftermath of Level 2 earthquake motion, are categorized as

specially designated for emergency supply transport, specially designated
for trunk line cargo transport, and standard emergency supply transport.
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high earthquake-
resistance
facilities (specially
designated (trunk
line cargo
transport) )

high earthquake-
resistance
facilities (specially
designated
(emergency
supply

transport) )

high earthquake-
resistance
facilities
(standard
(emergency
supply
transport) )

earthquake-
resistant
performance

Those earthquake-resistant facilities that can recover their performance
capacity to transport trunk line cargoes within a certain period of time. The
facilities maintain structural stability under an accidental state of Level 2
earthquake, and, with minor repairs within a certain period of time, the
facilities shall be restored so that ships can berth and unload cargoes for
trunk line transport.

Those earthquake-resistant facilities that can maintain structural stability
under an accidental state of Level 2 earthquake and, immediately after the
earthquake, can be swiftly restored to allow the berthing of ships, boarding

of people and emergency supplies.

Those earthquake-resistant facilities that can recover their performance
capacity for emergency supply transport with minor repairs after an
earthquake. The facilities maintain structural stability under an accidental
state of Level 2 earthquake, and, with minor repairs within a certain period
of time, the facilities shall be able to transport emergency supplies.

Stability against earthquakes.
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performance
verification of
earthquake-
resistance

logarithmic
extreme value
distribution

coefficient of

volume
compressibility

deposit layer

second-limit-
resistance

tie bar

To verify the stability of the facilities under the action of earthquakes. A
method to be applied to the performance verification of earthquake-
resistance for port facilities is not the seismic coefficient method but the
dynamic design considering the dynamic characteristics of ground and
structure. Those characteristics are determined by the time history seismic
wave profile at an engineering bed taking into account such aspects as

property of hypocenter, propagation path effects and site characteristics.

One of the models of the distribution function to approximate the probability

of occurrence of extreme values.

A coefficient to quantify the volume compressibility of soil. It is an inverse
of an elastic modulus. The coefficient of volume compressibility 2, is

defined by m,= s/ Ap, where, Ae; increment of compressive strain, /p:
increment of consolidation pressure. With m,, the settlements is calculated

by S=m,H Ap , where H is the thickness of clayey layer.
A layer where sediments have piled up in water.

The maximum resistance force of a pile observed in a static pushing test

within a displacement limit of 10% of a diameter of a pile.

A steel bar inserted between the concrete slabs to prevent adjacent slabs

from separating or slipping.
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working life

dilatancy

tie rod

tie wire

storm surge

protection

facilities against

storm surge

storm surge
height

The number of years until the value of tangible fixed assets such as
buildings, structures and equipment become valueless. The working life is
defined by law and from accounting view points. Economic working life
varies in accordance with the development of technology and economic
growth.

The nature of soil in which the volume tends to change in accordance with
shear deformation. The shearing strength of soil depends on the degree of
volume change or, in case of saturated soil, water absorption or drain. Thus,
cohesion ¢ and angle of shearing resistance ¢ vary with the drain condition

of a shearing test.

One of the tie materials to interconnect a sheet pile and an anchor. Tie rod is

most widely used as the tie material.

Wire to tie a sheet pile to an anchor.

A phenomenon whereby the sea level rises due to strong winds or a sudden

change in atmospheric pressure.

Facilities to prevent the damage caused by storm surges. The design tide
level for the facility is determined from the viewpoints of the stability of

structures, wave overtopping quantity, damage value and construction cost.

The rise in sea level from the meteorological tide due to a low atmospheric
pressure and wind drift caused by a typhoon. The difference between the sea
level observed at a certain time and the sea level given in the tide table,
which indicates the meteorological tide. Normally, the difference between

the highest water level and the meteorological tide denotes the storm surge

height.
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storm surge
protection
breakwater

predominant
wave

hummer driving
method

meandering
damage

perforated-wall

caisson

shaft

vertical slit-wall

caisson

longitudinal

construction
joints

A breakwater to protect the land area from a storm surge.

The wave that has the largest effect on beaches, structures etc., or the wave

that appears most frequently.

A method for driving a prefabricated pile in the ground.

Wave actions on a breakwater at the harbor entrance are not uniform but the
intensity varies cyclically along the breakwater due to the hydraulic effects
of the opening of the breakwaters such as diffraction. In many cases, sliding
failure of a breakwater occurs at a distance away from the head of the
breakwater, not at the head. This phenomenon is called the meandering

damage.

A type of upright wave-absorbing caisson that has holes in the front wall of

the caisson.

An upright structure to be used for such purpose as ventilation of an
immersed tunnel.

A type of upright wave-absorbing caisson that has vertical slits in the front

wall of the caisson.

A boundary between concrete pavement portions that are placed at different

times due to the construction sequence.
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divergent wave

longitudinal rib
Dauham's

equation

Tanimoto's
formula

double link type
unloader

(1) A moving ship generates two types of waves: waves that are generated at
the bow and propagate in a diagonal direction to the direction which the
ship is moving, and waves generated at the stern that propagate in the
same direction of the ship with the wave crest direction at a right angle to
the direction of the ship. The former is called a divergent wave, while the
latter is called a transverse wave.

(2) Among seismic waves, those waves vibrating in the direction of the
propagation of the seismic wave are called divergent waves, while those
waves vibrating perpendicular to the direction of the propagation of the

seismic wave are called transverse waves.
A stiffener placed longitudinally on the steel plate to increase rigidity.
A formula to estimate the angle of shear resistance of soil from N-value.
This formula may yield a higher angle of shear resistance depending on the
particulars of grain shape.
A formula proposed by Tanimoto to provide the stability number Ns, which
is employed in the formula to estimate the required mass for an armor unit to

ensure the stability of a rubble mound against waves.

Similar structure to a double link luffing crane whereby the head of the

machine can move into a ship's hatch quickly and easily.
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double link
luffing crane

multi-component
coupling method

multi-directional
random waves

multi-purpose
wharf

Darcy's formula

Darcy's law

Talbot's formula

angle of
deflection

One of rail mounted quay cranes installed on a wharf. The double link
luffing crane has a boom with hinges on the top and the bottom. This system
allows the boom to move quickly between the ship and the wharf.

A numerical model to analyze refraction and diffraction simultaneously by

taking into account the nonlinear characteristics of random waves.

Random waves having irregular directions of propagation as well as heights

and periods.

Wharves where various forms of cargo such as general cargo, container and
break bulk can be hundled.

A formula to estimate the seepage rate in the permeable layer when the flow
is linear and steady.

A principle that the current speed of groundwater in saturated soil is
proportional to the water level difference and in inverse proportion to the
distance between two points. The speed of permeating water is given as the
product of the hydraulic gradient and the coefficient of permeability.

A formula that estimates the intensity of precipitation when an instantaneous
discharge becomes large under strong rainfall such as thunderstorms. The
formula is used for the verification of the capacity and performance of

sewage systems.

Under the action of a load on a bending member, the member deflects. The
shape of the deflected member forms the deflection curve. The deflection
angle is the difference of the angle observed at a location of the member
formed by the tangent line of the deflection curve and the axis of the

member without the load.
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deflection curve
equation

flexible pavement

deflection

tanker

short pile

single pile

structure

toe pressure

elastic domain

beam on elastic
foundation

elastic deflection

An equation to show the curve of the member of a structure deflected under

the action of loads.

A kind of pavement which is flexible in nature like asphalt pavement.

Displacement at a point of a member of a structure when a moment is

imposed on the member.

A kind of ship that carries liquid bulk cargoes such as oil, LPG, LNG and

chemical products.

A short pile that resists lateral force as a rigid body.

A structure that has one pile as the foundation to support its superstructure.
Reaction pressure on a rubble mound at the bottom edge of the caisson of a
breakwater.

The extent of stress of a material that does not cause any plastic deformation
of the material and that, when the stress is removed, no deformation
remains.

A beam placed on an elastic foundation. The behavior of a sheet pile
quaywall and a rigid underground structure is analyzed on the assumption of
this concept.

An elastic settlement of piles and the foundation ground. The elastic

deflection becomes a major design factor for those structures such as piled
pier and crane foundation which bear heavy live loads.
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elastic deflection
coefficient

elastic beam
analysis method

inclination of
fault

elasto-plastic
analysis

elasto-plastic
model

bore type
tsunami

single buoy
mooring

section modulus

The proportional constant between the load on a pile and the elastic

deformation of the pile and ground.

The method to analyze the behavior of a sheet pile as a beam on an elastic

foundation. It is also called Rowe's method.

One of the parameters related to the hypocenter in the evaluation behavior of
Level 2 earthquakes. The parameters related to the hypocenter are classified
into two categories: macroscopic parameters and microscopic parameters;
The macroscopic parameters include location, strike, inclination, length,
width, area and seismic moment. The microscopic parameters include area

and number of asperity, seismic moment of asperity and rise time.

A structural analysis method taking account of the elastic and plastic

behavior of a structure.

A stress-strain model that is employed for the analysis of a structure by

means of the elasto-plastic method.

A tsunami wave occurring in a shallow water area that propagates with a

step shape.

A mooring system in which a ship is moored with only one buoy.

A value that is given by dividing the moment of inertia of the cross section,

which is the section modulus, by the distance between the geometrical

center of the cross section and the farthest point of the cross section from the

former.

— 258 —



7z

982  BRESNEGE 3 RITOEHEOWIL 2 A28 L C 2 o4 2 Tk,
A MY AEEBN,

983  BREAMMRE RSB ORMERD D> T80, ZORKEES
SEAIET T2 D DRI

— 259 —



cross-sectional
division method

factor for
effective
cross-sectional
area

A method to analyze the motion of a floating body having a three
dimensional shape by assuming that the floating body consists of a plural
number of strips having different shapes so that each strip of the floating
body is analyzed by a two-dimensional approach. It is also called the strip
method.

A factor to adjust the effect of the soil improvement taking into

consideration the existence of such portion in the improved ground that is

left unimproved.
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chain method

chain hole

Tschbotarioff

Tschbotarioff's

method

phase lag
function method

ground water
level

dewatering
method

replacement
method

One of the mooring methods for a floating body using chains.

Holes installed in a floating body to let anchoring chains pass through the

body for mooring.

A researcher who published research results on the bearing capacity of piles,

stability of slope, earth pressure on retaining walls, etc.

A method to analyze the stability of a slope proposed by Tschbotarioff.

The motion of a floating body is expressed by nonlinear equations of motion
that include those terms as an inertia and linear damping forces which are
the function of the oscillation frequency of the floating body. Thus the
motion can not be solved by explicit methods. The numerical calculation
employs certain functions that give values to these unknown coefficients.
These functions are called phase lag functions.

A water head of ground water. The water head of ground water is equivalent
to the water surface level of ground water. Whereas it is denoted as an

artesian head for the artesian ground water.

One of the methods to improve the soil condition by lowering the level of
underground water. This method is only used for temporary improvement
such as during the construction period of underground structures. The well
point method and the deep well method are typical methods.

A method to improve soft ground by replacing the existing soil entirely or

partially by good materials such as sand.
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replacement rate

clearance limits

geostrophic wind

ground stress

underground
structure

Timoshenko

bottom seated

type

Chang's method

The ratio of replaced sand in an area subject to the ground improvement by

forced replacement method such as sand compaction pile method.

(1) A regulated space in front of the mooring facility to ensure the safe
berthing of ships.

(2) A regulated space on roads to ensure the safe passage of vehicles and
pedestrians.

Wind that blows parallel to isobar lines in the state that the pressure gradient

and the Coriolis force are in balance.

The stress which occurs in the ground due to the structure and loads placed
on the ground.

Structures constructed underground. Motion of pipelines placed
underground or immersed tunnels of which rigidity is relatively small under
an action of an earthquake is assumed to be the same as that of the ground.
Thus, the deformation of the structure is governed by the displacement of
the ground. The seismic design should be carefully carried out take account

of the above.

A researcher who published many papers and books on theories of
elasticity, mechanics of material, elastic stability, plates and shells, vibration
and structural mechanics.

A type of deep mixing of improved soil whereby soft ground down to a
hard layer is improved to transmit the loads exerted on the improved section

to the hard layer.

A method to analyze the behavior of piles under actions of lateral loads.
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median diameter

intermediate soil

intermediate
buoy

intermediate and
short distance
ferry

rectangular
hollow type
rubber fender

circular hollow

type
rubber fender

grouting method

super high build
coating

harmonic
analysis

The diameter of sand or gravel that corresponds to 50% of the mass

accumulated in the grain size distribution curve.

Soil whose characteristics lie between those of clay and sand.

A buoy that is placed midway between the anchor and the mooring buoy for

the purpose of preventing impact tension on the mooring chain or wire.

Although there is no clear criteria to differentiate intermediate and short
distance ferries from long-distance fetries, it seems to be reasonable that the
former refer to those ferries plying the routes of which travel time is around
several hours or less. The travel time of a long distant ferry is greater than 10

hours.
A type of rubber fender which has a quadrangular or trapezoidal cross

section shape with a void in the center.

A type of rubber fender which has a round cross section shape with a void in

the center.

A method to stop the movement of ground water and strengthen the soil by

injecting grout material into the void in a rock, ground, in and out of

facilities, gravels, etc.

A kind of organic material for coating with a thickness of 2 to 10 mm.

An analysis to quantify the amplitude of the four principal components of
the tide.
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tide level

very large ship

very large crude
oil carrier

(VLCO)

very large
floating type
structure

ultrasonic wave
propagation
velocity test

exceedance
probability of
occurrence

upright
wave-absorbing
caisson

long period
oscillation

long-period wave

The difference between an observed tide level and an estimated

astronomical tide.

Large ships having gross tonnage of about 50,000 tons or larger or tankers
having dead weight tonnage of 100,000 tons or larger that are, in general,
moored at large dolphins or offshore berths.

Large tankers having dead weight tonnage of 100,000 tons or larger that are,

in general, moored at large dolphins or offshore berths.

A very large-scale floating body such as a floating airport.

In general, the characteristic values used for the dynamic analysis of ground
such as shear modules, damping coefficient, the dependency of these
quantities on strain and Poisson's ratio are determined by a laboratory test.
This is a simplified method to determine these values from laboratory test

results.

The probability that a random variable shows a magnitude exceeding a

certain level.

A caisson that has a perforated front wall with holes or slits and a chamber
behind the front wall. This caisson has a function to absorb wave energy.

An oscillatory motion of a moored ship with a period of about 20 seconds or

longer is considered as a long period oscillation.

An oscillation of the water surface with a period of 30 seconds or longer.
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long wave

very fine particle
cement

standing wave

crown concrete

tidal current

super workable
concrete

tidal current
force

open-type
wharves on
vertical piles

A wave that has a long wavelength in comparison with the water depth.
Those waves having a wavelength of 20 times as large as the water depth or

longer.

A type of cement that is used as a grouting material. When it is used as
mortar, the finer the cement particle is , the better the penetration

performance becomes.

Waves that appears when a wave train is reflected by a vertical wall. The
incident and the reflected waves are superimposed to make waves that do
not propagate and repeat up and down. This wave denotes the standing

wave.

A concrete superstructure constructed on the top of breakwaters or jetties,
especially sloping breakwaters for the purpose of reducing wave
overtopping and protecting the rubble and blocks from scattering under

wave actions.

A horizontal water movement caused by tidal motion such as flood or ebb.
A general term to denote such concrete that has high fluidity without
segregation, which is suitable for a filling material. It is made by mixing

additives to ordinary concrete.

A force that is exerted on a structure by a tidal current. In general, the tidal
current force is estimated as the drag force caused by the current.

A pier that is designed to resist against horizontal load as well as vertical

load by the vertical piles only.
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flat steel sheet pile

straight sliding
surface

mooring post

upright
wave-absorbing
type wharf

upright
wave-absorbing
structure

upright wave-
absorbing block
breakwater

upright
breakwater

coal storage yard

A sheet pile composed of a straight plate with joints at both sides of the
plate.

In general, the stability of slopes is verified for circular slips. However, for

some soil conditions, it is more appropriate to examine the stability against

slips along a straight line rather than a circular arc.

One of the ancillary facilities used to moor ships firmly during storms.
Those are installed at both ends of a berth and a little away from the face line
of a wharf.

A wharf that is made of upright wave-absorbing caissons or blocks.

A structure that receives waves with upright wall and that has a function to
absorb wave energy. Such structures as upright or composite breakwaters
composed of upright wave-absorbing caissons or revetments or quaywalls

composed of upright wave-absorbing blocks.

A breakwater that is made of wave-absorbing blocks piled up vertically.

A breakwater made of concrete blocks or caissons placed on the seabed or a
thin rubble mound.

An open storage area for coal.
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timber storage
yard and pond

settlement
reduction ratio

sinker chain

sinker type

anchored sinker
type

immersed tunnel
element

immersed tunnel
method

immersed tunnel

A land or water area designated for the storage of timber.

The ratio of the ultimate settlement rates of the improved and the
unimproved soil. The coefficient is employed to estimate the ultimate
settlement rate of improved soil from the estimate of the ultimate settlement

of the unimproved soil.

A chain that connects a mooring line to a sinker.

One of the methods for holding the anchoring chains for buoys on the sea
bottom. The method utilizes a sinker instead of an anchor for the anchoring

of buoys.

There are two types for mooring floating bodies, namely a sinker type

whereby chains for mooring are connected to the sinker and an anchor type.
An anchoring type utilizes both anchor and sinker: the anchor chain moored
to an anchor is connected with a sinker at an intermediate point between the

anchor and the floating body.

A unit of a precast hollow box-like structure used to create an immersed

tunnel that is placed under the water bed.
A method to construct a tunnel under the water bed by placing precast
tunnel units consecutively in the trench exavated on the water bed and by

burying the tunnel after the units are placed.

An underwater tunnel that is constructed by sinking and burying precast

hollow units in the excavated trench section.
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percentage
passing by mass

graphic solution
method

unbalance
moment

tsunami

tsunami height

tsunami wave
height

tsunami
protection
breakwater

opening of
tsunami
protection
breakwater

suspension hook

A ratio of soil mass passing a certain size of sieve to the total soil mass.

A solution method to analyze refraction or diffraction of waves by drawing

on a sea chart.

The stress of the walls of a caisson are calculated for each individual wall.
Thus, the moment estimated at the boundary of a wall is different from that
calculated for the adjacent wall or bottom slab. These unbalances of the

moments of the boundaries are called unbalance moment.

A large wave generated by the displacement of a part of sea bed and the land
slides resulting from an oceanic earthquake or by the near shore land slides

resulting from eruptions of volcanoes, etc.

A crest height of a tsunami measured from the normal tide level which is

normally half of the tsunami wave height.

The difference between the elevations of the crest and the successive trough

of a tsunami wave.

A breakwater that has a function to reduce tsunami height in the sheltered
area by narrowing the width of the mouth of a bay and thus reducing the

inflow of water.

A strong current is generated at the opening of tsunami protection
breakwaters when a tsunami attacks the port. Special countermeasures are
needed against such a strong current. The stability of armor units for the

tsunami protection breakwater is examined by hydraulic model tests.

Reinforcing bars that are embedded in concrete blocks and caissons to hoist

them.
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DOL criterion

T load

Discrete
Propagation
model

T-shaped sheet
pile

reduction
coefficient

resistant moment

threshold depth
of sediment
movement

‘When the normalized maximum value of the data by using an average value
and standard deviation value is below the 5% or above 95 % deviation level
of the cumulative distribution of a candidate distribution function, the latter
is evaluated to be inappropriate for adopting.

One of the vehicle loads employed in the design of a bridge deck or floor.

A numerical model for wave hindcasting. The model elaborated the transfer

of energy from wind to components of random waves.

A steel sheet pile having a T-shape cross section and three joints at each

edge. T-shaped sheet piles are used to interconnect a cellular and an arc.

(1) A correction factor applied to the formula for wave pressure estimation
in case of low crown height breakwaters.

(2) A correction factor applied to the formula for wave pressure. Estimation
to those breakwaters covered with wave-dissipating blocks.

(3) A correction factor applied to a seismic coefficient for stability
verification of the structures constructed on the deep mixing improved

soil.

(1) The moment that a structure can bear against external actions.
(2) The moment resisting to an overturning moment of sheet pile walls and

retaining walls including back fill against the circular ship failure.
The water depth where the magnitude of the lift force exceeds the gravity

force acting on the sediment particles. The water depth where sediments

start to move.
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bottom sediment
purification

strip load

shoreline change
model

bottom reaction

bottom adhesion

dinghy

deadman anchor

To remove the surface layer of the sea bottom or to cover the sea bottom
with sand for the improvement of a polluted water area where pollutant has
settled on the sea bed.

An uniform load that exerts on the ground over a certain length with a
constant width such as a breakwater.

A model for a numerical simulation that combines the equation of longshore
sediment transport rate and the equation of continuity to predict the

long-term change of the shoreline.

A reaction occurring at the bottom of a caisson or wall body to balance the

load or external force.

The adhesion between the bottom of a caisson and the ground surface.
When a caisson fabricated on the ground is to be lifted by a crane, the
adhesion as well as the self weight of the caisson exerts on suspension hook
of the caisson.

A small size yacht that has no cabin nor propelling engine.

A heavy block buried in the ground to connect a structure with ropes and

wires, thus anchoring it firmly.
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derrick

Terzaghi

electric resistance
welded steel pipe

cathodic
protection
method

electric furnace
slag

inspection and
diagnosis

electrolytic
corrosion

A simple onboard crane that is composed of a boom hinged at the bottom of
amast of the ship and wires connecting the top of the boom with a winch

via the pulley installed on the mast.

A researcher who published various study papers of soil mechanics:
consolidation of soil, coefficient of permeability, bearing capacity of group

piles, lateral bearing capacity of a pile, among others.

A steel pipe made by welding a joint steel pate whereby steel is melted

making use of heat from an electric current.

A method of corrosion protection that uses an electric current. There are two
methods to generate the electric current: (1) "galvanic anode method" by
attaching more easily ionaizable metal to act as the anode and (2) "external
power supply method" by running a direct current from a cathode placed at

the side of a member of a structure to the member.

A glassy material that is produced when a metal is separated from its ore
during melting. This is classified into revolving furnace slag and electric

furnace slag.

To inspect and diagnose abnormalities of facilities for the purpose of
maintenance and repair. Depending on the extent and thoroughness, the
inspection is classified into daily, periodic, general temporary and detailed

temporary inspections.

A type of corrosion due to the exchange of the ion in the metal with ion in

the sea water.
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tension leg
platform

transmitted wave

electro deposition
lining

overturning
resistance
coefficient

overturning
failure

turnover
prevention
apparatus

propagation path
property

A floating type platform that is moored by mooring lines with initial tension
to avoid impact tension when the floating platform oscillates under the

action of waves.
Waves transmitted behind a breakwater due to wave overtopping.

A method to coat steel members of a structure underwater. By running
direct current from an anode placed outside the member, calcium carbonate
or magnesium hydroxide is deposited on the surface of the member which

forms the coating.

A coefficient employed in the equation to calculate the overturning
resistance moment of a steel plate or steel sheet pile cellular. The
overturning resistance moment is calculated by the following equation:
M=(1/6)yH’R, where, y; equivalent unit weight of filling materials of
cellular, H; equivalent height of cellular for the calculation of overturning

resistance moment (m), R; overturning resistance coefficient.

A failure pattern in which a structure turns over under the action of a load.

An apparatus to prevent a crane from overturning under the action of wind

during a storm.

A seismic wave observed at a location is affected by the characteristics of
the ground between the hypocenter and the observation point. In general, the
effect of the characteristics of property of the propagation path is expressed
by the combination of the geometrical attenuation, which results from the
propagation of the seismic wave over the ground in the form of a sphere,
and the plastic damping during the passage of the seismic wave through the
ground.
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astronomical tide  The tide generated by the movement of the moon and the sun.

revolving furnace A by-product of steel during the refining process of pig iron and scrap using
produced slag arevolving furnace.
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coefficient of
earth pressure

contour

dynamic
consolidation
method

projected area
equivalent energy

line

equivalent
acceleration

permeable
rubble-mound
breakwater

equivalent linear
analysis

The ratio of the earth pressure acting on a surface to the vertical earth
pressure at the same location: the vertical earth pressure is the sum of the
effective overburden pressure and the pressure due to the load. The
coefficient of earth pressure is classified into coefficient of earth pressure at

rest, active and passive.

A line which indicates the location of the equal atmospheric pressure on a
weather map, water depth on a sounding map, elevation of ground on a

topographic map.

A method to compact ground by dropping a weight from a height above the
ground surface.

The area of the shade of an object which is projected on a plane.

One of the contour lines drawn in a diagram prepared for wave hindcasting
by the SMB method. The equivalent energy lines indicate the contour lines

where the wave energy is equal.

An index to evaluate whether the ground is liquefied or not when an
earthquake occurs. An equivalent acceleration is calculated by using the
following equation and the maximum shearing Stress 7, ; & = 0.7%,,,, 270,
where a: equivalent acceleration, z,,,, : maximum shearing stress, o:

effective surcharge, g: gravitational acceleration.
A breakwater in which the whole body is made of large-diameter rocks

which allows waves to pass through the breakwater.

An analysis of soil using an equivalent linear model for nonlinear dynamic

stress-strain.
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equivalent linear
model

equivalent
coefficient of
permeability

transmitted wave

permeable type

Tokyo Peil

freezing method

freezing and
thawing action

dynamic water
pressure

A linear model that utilizes the elastic shear coefficient and damping

coefficient in place of the nonlinear dynamic shear stress-strain curve.

An equivalent coefficient of permeability of a sheet pile wall under the
assumption that permeability of the sheet pile wall through joints can be
converted to the virtual permeable soil layer to which Darcy's law can be
applied.

Waves that propagate behind a breakwater passing through the rubble

mound or permeable caisson.

A structural type that allows or stimulates the passage of water through the

structure by wave or current actions.

The mean sea level in Tokyo Bay determined on the basis of the tide
observation over six years from 1873 to1879. Tokyo Peil is used as the

reference of the elevation of land in Japan.

A method to stop the movement of ground water and improve safety during
construction work. The method employs a cooling pipe buried underground

to freeze the ground.

The action whereby the concrete is frozen and thawed through changes in
temperature. This is the one of factors that causes the deterioration of

concrete.
The dynamic pressure of water surrounding a structure placed under water

or water occupying a part or the whole of the inner space of the structure

during earthquake motion.
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permeability
factor

copper
granulated
blast-furnace slag

permeability test

layer equivalent
value

dynamic
penetration
resistance

dynamic loading
test

uniformly
distributed load
in acircle shape

A factor in Darcy's equation which is developed on the assumption that the
infiltration water flow in water saturated soil is considered as a stationary
laminar flow. v=g/A=ki . where A: sectional are of water flow, v: flow
velocity, & : permeability factor ¢: quality of water flow in a unit time, i:
hydraulic gradient.

A sand-like material that is a by-product of copper smelting produced by a
rapid cooling process. Density is higher than sand and shearing resistance
and permeability are similar to the sand. However, particles are very

crushable.

A test to determine permeability factor. There are two methods: a laboratory
test on an undisturbed specimen taken from the field and in-situ
permeability test.

A factor to be employed in the calculation of equivalent pavement thickness.

The resistance of a pile when it is hit by a hammer. It is used for the
estimation of static maximum axial bearing capacity of a pile during the pile

driving. Hiley's formula is most commonly used.

A loading test using an ordinary pile driving machine which monitors the
progress of the elastic strain and the displacement of the pile during the pile
driving. In order to consider the effect of skin friction, two loading tests
namely, immediately after pile driving and after restoring skin friction of the

pile, shall be conducted.

Such a state that a uniform load is acting on a circular area.
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uniformly
distributed
strip load
uniformly
distributed load
in a rectangular

shape

equipotential line

kinetic friction
coefficient

simulation of
oscillation

training jetty

highway sign

Thomas

Such a uniform load acting within a belt area.

Such a uniform load acting on a rectangular area.

The contour lines of the velocity potential in a field of currents or waves. For
the case of seepage flow in the isotropic ground, the equipotential lines cross

the stream lines at a right angle.

The ratio of the friction force to the normal force exerting on a sliding
surface.

A numerical simulation model for the analysis of wave induced oscillation

of a floating body.

A structure constructed at a river mouth to guide the river flow for the
purpose of maintaining the channel and depth as well as flushing out the

sediments to offshore from the river.

Those signs for the convenience and safety of users of highways and the

prevention of traffic accidents.
A researcher who proposed a plotting formula to provide no-exceedance

probability of value of m-th order from the higher for the samples of N
number of data.  This is known as "Thomas Plot" in hydrology.
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gang way

singular point
distribution
method

special silica type
characteristic
hypocenter
model
characteristic

value

characteristic
embedded length

foundation
replacement by
excavation

jetty

gust factor

An access bridge between land and a floating pier or a detached pier that

allows the passage of pedestrians.

One of the methods to analyze the wave force on a floating body.

One of the chemical types of grouting material which includes water glass

type and polymer type materials.

A model of earthquake that assumes the existence of several rectangular
shape asperities above the fault and that the movement is uniform within the

asperities.

The values that define the action of forces or loads employed in the design
of a structure such as magnitude, duration of action, probability of

occurrence, etc.

The behavior of a sheet pile varies depending on the embedded depth of the
sheet pile. The critical embedded length where the behavior of the sheet pile
changes is called the characteristic embedded length.

A construction method to improve the sea bottom by excavating soft soil

and then adding good quality sand.

A seawall constructed perpendicular to the shore to protect the shore from
erosion and create a stable beach by controlling littoral drift.

The ratio of the maximum instantaneous wind speed to the average wind

speed.
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access bridge

dry work method

tractor trailer

truck crane

trough

transfer crane

transitional part

trim

dolphin mooring

Slabs placed between a detached pier and a revetment to bridge the gap
between them.

A method in which the construction site is surrounded with water tight walls
and water inside is discharged to create a dry work area. This method is used
for the construction of submerged structures, such as foundations or

immersed tunnel units.

A trailer towed by a tractor.

A truck that has a crane mounted on it.

(1) A low part of a wave profile.

(2) A long ditch like area on the sea bed.

A portal crane that is composed of beams on columns mounted on rail

wheels or tires. The crane is used for container handling, especially in a

marshaling yard.

A junction section of a different type structure or a part of a section structure
where the face line bends.

The difference between the drafts at the bow and stern of the ship due to

balance of cargoes, winds, waves and currents.

A mooring system of floating bodies or ships in which dolphins are used.
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tremie pipe

tombolo

A device consisting of a funnel-shaped hopper at the top connected to a
watertight metal pipe with a valve at the bottom, used to spread sand or

concrete underwater.

A tongue-like shaped sand bar that is formed by the accretion of sand due to
the diffraction of waves by an island located near the shoreline or a detached
breakwater. The sand bar grows toward the island or the detached
breakwater and finally it connects both.
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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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berth ‘When a ship is berthing at a wharf, the water mass between the wharf and
configuration the ship is compressed and acts as a cushion, which reduces the energy to be
factor absorbed by fenders. The berth configuration factor is introduced in the

verification in order to take into account such a phenomenon.

Harzen A researcher who quantified the coefficient of the permeability of sand.
vertical drain A method to accelerate the consolidation of soil by placing many vertical
method drains; the reduced length of the drainage path length makes it easier to

collect and drain pore water in soil.

wave pressure The correction coefficient factors 4,, 4, employed in Goda's formula in
correction evaluating the wave pressure acting on a vertical wall. 4 is introduced for
coefficient the adjustment of the magnitude of wave pressure, while /, is introduced for

the adjustment of the effect of the angle of wave direction.

Hardin-Drnevich A model (also called the hyperbolic model) which considers the nonlinear
model relationship of dynamic shear stress and strain of a soil.

permanent float A type of oil handling system for a single buoy mooring system where an

method oil rubber hose is always floating on the sea surface.
waste disposal A facility used for waste disposal which will eventually be used for another
site purpose after the site is sealed. The facility protects the backyard from the

attacks of storm surges, waves and tsunamis.

effectiveness of The effect of sand or gravel piles on the drainage of water from the ground.
drainage

displacement The tonnage of water displaced by a ship.
tonnage(DT)
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piping

hybrid caisson

vibro-flotation
method

assigned traffic
volume

Hiley's equation

Poulos

failure
probability

failure
propagation
speed

A phenomenon whereby seepage water makes a pipe-like passage in the

ground and the liquefied soil gushes out together with water.

A caisson that is manufactured by combining concrete with steel frames and

plates.

A method to compact ground by placing sand and gravel in the voids made
by penetrating a vibrating rod with waterjet power into the ground.

Traffic volumes assigned to each section of a transport network based on the
compilation and analysis of traffic data of respective elements of the

network.

An equation to estimate the maximum axial bearing capacity of a pile that is

performed during its driving. This is the most common equation employed.

A researcher who studied the lateral bearing capacity of group piles.

The probability of the occurrence of such a phenomenon whereby a
structure collapses. It is an index to verify the performance of a structure.
The verification is done by confirming that the probability of occurrence of

the failure of a structure over a working life does not exceed a certain level.
One of the parameters needed for the evaluation of Level 2 earthquake. The

speed of the propagation of the failure of a fault which is estimated at 2 to 3
kmy/sec.
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failure mode

replacement by
blasting

wave height
transmission

coefficient

hazard curve

portal bridge
crane

cast-in-place
concrete pile
cast-in-place

concrete type

Vasco Costa

In general, a structure has several failure modes. For example, a composite
breakwater has three failure modes, sliding failure, overturn failure and
bearing capacity failure. The reliability of a structure is confirmed by
verifying the safety of the structure in respect of a failure mode or a

combination of several failure modes.

One of the methods to replace the soil in the ground for the purpose of soil
improvement. Good quality soil is placed into holes made by blasting.

The ratio of the height of transmitted wave by overtopping or through the
rubble foundation of a breakwater to the incident wave height.

A curve that shows the relationship between the magnitude of an earthquake
that may occur at a location and the probability of occurrence in a year of
such an earthquake.

A gate-shaped crane that consists of a beam where a hoist is moved back
and forth and columns that support the beam. Each column has an apparatus

at the lower end allowing the crane to move along the track on the ground.

A reinforced concrete pile formed by installing basket shape formed

reinforcing bars and placing concrete in a hole drilled in the ground.

One of the methods to construct a gravity type structure whereby an upright
part of the structure is constructed at the site with the forms assembled on
the top of the rubble mound foundation or the rock.

A researcher who proposed a formula to evaluate the shear force in the

direction parallel to the face line of the wharf that occurs on a fender when a
ship hits the fender oblique to the wharf.
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anchor holding
power

wave crest
elevation

packed drain

backyard area

trip generation
and attraction

expanded-bead-
mixing-type

stabilized soil

Hudson's
formula

waling

The resistant capacity of the anchor and the chain at the sea bottom against
the horizontal pulling force caused by a floating body.

The elevation of a crest of a wave from the mean elevation of the wave

surface.

A soil pile formed by packing sand in a pile shaped cloth bag.

Within a container terminal, those areas where the following facilities are
located: container freight station (CFS), maintenance shop, administration
building, gates, etc.

The total in-coming and out-going traffic volume at a certain zone.

One of the construction methods to improve soil by mixing expanded-bead

as a light material with soil.

A formula proposed by Hudson to determine the mass of armor units of the
sloping as below; M=pH,’/K cota(S,-1), where M: required mass of armor
units, H,;: wave height subject to stability evaluation, K;: stability factor of
armor units, p:density of armor units, a: gradient of slope, S;: specific gravity

of armor units.

A kind of beam placed horizontally for the purpose of strengthening vertical
walls such as coffering walls and earth retaining walls made by sheet piles.
The wall transmits the soil pressure or the water pressure acting on the sheet
piles through the waling to the anchorage such as tie rods and ground

anchors.
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ballast

bulk cargo

parapet

wave force
dissipation effect

wave-exciting
force

wave drift force

reflected wave

Hansen

A load to keep a ship stable during a voyage without cargoes.

A type of cargo that is loaded directly into the holds of cargo ships without

any containers or packing such as grain, ore, wood chips and soil.

A wall structure constructed on the top of breakwaters and revetments to

reduce wave overtopping.

The effect in which the wave force is reduced by the existence of
wave-dissipating blocks and wave-absorbing caissons in comparison with

the normal upright walls.
An imaginary fluid dynamic force that exerts on a floating body under the
assumption that a floating body is fixed and does not oscillate under the

action of waves.

A wave force that causes a floating body to move in the direction of wave

propagation.

Waves that reflect on a structure and propagate in the opposite direction to

the incident waves.

A researcher who proposed an equation to estimate the horizontal resistance

of a cubicle shape anchor block that is buried deep in clayey soil.
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semi-flexible
pavement

haunch

semi-diurnal tide

bamboo net

van pool

A type of pavement having its surface permeated with cement paste. It lies
between asphalt and concrete in terms of its flexibility and rigidity.

A thickened portion of reinforced concrete beam or slab at the end to
increase stiffness.

A constituent of tide having a period of a half day.

A net woven with bamboo that is used for the surface treatment of soft
ground before placing sand on it in order to ensure the uniform loading of

sand without partial penetration of sand into the ground.

A yard where empty containers are stored.
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Pierson

prestressed
high-strength
concrete pile

PS logging
method

B live load

prestressed
concrete pile

high-strength-
steel wire

prestressed
concrete
pavement

A researcher who proposed the spectrum form of ocean waves and wave
forecasting methods known as Pierson-Moskovitz spectrum and P-N-J
method.

A prestressed concrete pile that is made of high strength concrete having the
design strength of 80N/mm? or higher.

One of the methods of in-situ soil tests utilizing elastic waves. A sensor is
installed inside a borehole to observe the elastic waves emitted on the
ground surface. By measuring the velocity of the propagation of P waves,
i.e., primary wave, and S wave, i.e., secondary wave at various layers of the
ground, the shear modulus and damping coefficient of respective soil layers

are determined.

One of the vehicle loads that assumes frequent passage of large vehicles
having a total weight of 245 kN. The B live load is used for the design of the
arterial road including highways.

A shop fabricated concrete pile that is molded under the action of centrifugal
force and prestressed by giving a tension to the PC wires in order to
strengthen the pile against tensile force and bending force.

High tension wires that are used to give prestress to concrete members.

A type of pavement in which prestress is imposed on the concrete slab with

high-strength-steel wire. The tensile stress of the concrete is lightened,
thereby strengthening the structure.
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heaving

damage rate

pipeline peg

Picket’s formula

wind blown sand

wind blown sand

prevention work

small amplitude
wave theory

(1) A phenomenon which sometimes happens during the excavation of
clayey ground in which the soil behind the retaining wall pushes up the
bed of the excavation in front of the retaining wall through transmission
of the pressure underneath the retaining wall.

(2) The vertical motion of a floating body.

The displacement of rubble or blocks of the armor layer of a sloping
breakwater and a foundation mound for a composite breakwater caused by
current or wave action is called the damage. The damage rate is the rate of
the number of damaged rubbles or blocks to those subject to the

examination.

A type of plug inserted in a pipe line system that is used for the purpose of

separating oil by class, cleaning of pipe, discharge of oil.

Also called the Arlington formula, this formula describes the relationship
between the thickness of concrete slab and the stress caused by the bending

moment.

The sand carried by wind or a phenomenon whereby sand of the beach is

transported by wind.

Those works that control wind blown sand such as a wind blown sand

control forest, a sand invasion prevention fence and afforestration works.

A linearized equation of wave motion derived on the assumption that the
amplitude is small. With the theory, wave profile, water particle velocity and
acceleration and pressure are given in sinusoidal waves with the same
equation from deep water to shallow water waves. The theory is widely
employed for the analyses of wave refraction, diffraction and for expressing

component waves in random waves.
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undrained shear
strength

non-destructive
inspection

coating method

littoral drift

anchor chain
type

navigation aid
logbook

standard
penetration test

surface soil
mixing-type
stabilization
method

The strength of soil measured in undrained condition. The shear stress of
clay is indicated with this strength, since permeability of clay is very small.

A method to examine the properties of in-situ soil such as a direct soil

density measurement using a radio isotope.

A corrosion protection method using paints or other coating materials to
coat steel members. This method is recommended for the section of the
structures above mean water level, since cathodic protection is not effective

above the sea level.

A phenomenon whereby the sediments on the sea bed are transported by the

action of wave and current.

One of the anchoring types for mooring buoys using a mooring chain that is

anchored at the sea bottom.

An inventory of navigational aid signs which are used for the purpose of

management.

A field test to measure N-value. A rod with a cone at the bottom end is
installed in a borehole. The rod is driven by hitting on the top by free falls of
a weight having a mass of 63.5 kg from 75 cm above the rod head. The
N-value is the number of times it must be hit to drive the rod by 30 cm.

A construction method to harden the surface of soft ground by mixing lime

or cement making use of the pozzolan reaction or chemical consolidation

effect.
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surface soil
stabilization
methods

surface shielding
method

anchoring

surface wave

profile

wave drift force

wave drift force

coefficient

bilge keel

Hiroi's formula

These methods are employed to stabilize the surface of soft or very soft
ground prior to a full-scale soil stabilization work for the purposes of
improving the trafficability of construction equipment, and to prevent the
generation of offensive odor or insects causing diseases and to protect
against harmful industrial waste. Such methods include the spreading
method, the surface shielding method, the surface soil mixing-type
stabilization method and the drying and drainage method.

A physical method for the treatment of the surface of soft ground. The
method utilizes sheet, rope net or bamboo net to cover the surface of the soft
ground before sand is placed on the surface in order to place the sand evenly

over the ground and prevent sand from sinking into the soft ground.

To let a ship stay in an anchorage area with its own anchor or a mooring

buoy.

The time variation of the sea surface elevation recorded by a wave gauge.

A floating body placed in waves moves gradually in the direction of wave

propagation. The force that causes this motion is called the wave drift force.

A proportional coefficient of the wave drift force in the equation that

assumes the wave drift force is proportional to the kinetic wave energy.

Short fins placed at the round comer of the bottom of a ship to increase

resistance against the rolling.

A formula proposed by Hiroi to estimate the wave breaking force acting on
an upright wall
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fatigue limitstate  One of the limit states for the verification of structural members. The limit
state is set at the level of the magnitude of the load in which fatigue occurs

when the member experiences less than 2 million times of cyclic loading.

fatigue failure A failure by the fatigue of the members of the structure. Fatigue is a
phenomenon whereby the strength of the structural member is reduced
through the cyclic action of the loads.

hinge joint A method to interconnect two members of a structure by hinges. In
designing the interconnection part of members with no pin connection
structure, if a bending moment at this part is not considered, this structure is
called also a hinge joint structure.
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fixed earth
support method

V-block method

wind pressure

moment

wind pressure

fetch

wind tunnel test

Fourier’s
spectrum

fairleader

forklift

One of the methods to analyze a sheet pile wall. The method assumes that
the lower portion of the embedded portion of the sheet piles below a certain
depth is fixed.

One of the methods to place the last unit of the immersed tunnel element
and interconnect it with the adjacent unit by using the specially designed V

shaped element and water pressure.

A moment caused by wind acting on a ship which rotats the ship about its

vertical axis.

The pressure on an object caused by the action of wind. The magnitude of

the wind pressure is proportional to the square of the wind speed.

A wind zone over water area where a wind blows at a certain velocity and in

a certain direction and develops waves.

Model tests in a wind tunnel that generate wind in a duct using a fan to

observe the response performance of objects under wind action.

A spectrum showing the amplitudes of component waves having various
frequencies by the transformation of a time series record of a random

variable.
A hole made in the body of a ship to prevent the mooring line from rubbing.
There are several types but in general the fairleader is a bell mouth type hole

with rollers to prevent mooring line from being cut due to rubbing,

A type of movable cargo handling equipment which is equipped with a fork

that can be moved up, down and tilted.

— 340 —



1264

1265

1266

1267

1268

1269

1270

TH—LHKB MVKIEDASTZRY 2F Lo T4 —LhafE A LE (F1m

27

RUERE

WEHE

THFRE

ExAn

BEa

BEI~YE

ABHEFRY T LZ T L) TEIRANTIA B IR,

SEREDARANF VR S DR B/ INIE 10 R & WA,

TSRO BT 6, BROEDS R —E 7l kX6t
2 EHFEOKDEUC L > TEOFIHF LEFEHND, T8l
BEREEFE LD,

DI — L0710 v 7 B0 T D88, +_Co
TR DD Z L 2R LT, B L 2SR5
T2 OIREL,

WEDEID B> TODIRIENSEND TG, COMEITYIEE
FIXRZ S &35,

M B A I 5 = Ll Ko TR ICEDE L R
RO 7 ) — FINRA LT AR HENERR S D,

DL ITH—ME TN N THAR 2P L TG HIR &

Do

—MIZRHEOT RO E & L CHESH DVNTEREET D Z &
B, Lo, HEBEORIRCHIBHERIC LY . B3 b
IR TE 22N B2 DDA, N, B, XK
DR AL HAAE ORI EEE 2L o7

VY ZO X ITHBA DI TR HEEE TV E EVD,

— 341 —



foam type fender

deep foundation

wind drift

inbalance
coefficient

restoring force

composite
ground

composite slip
surface

A type of fender of which a rubber layer composed of nylon fabricated
polyurethane covers an air bubble contained polyethylene foam body.

Foundations that have an embedded length longer than the width of the
foundation.

A phenomenon whereby the water mass of the water surface of the near
shore sea moves toward the shore when a strong wind keeps blowing at
almost constant direction over a long period of time over a near shore sea or

a bay where the water depth is rather shallow.

‘When a concrete block or a caisson is hanged by a crane with several slings
connected to hooks anchored at the block or caisson, the tensions of the
slings are not necessarily equal. The inbalance coefficient is introduced to

uneven distribution of the tension.

A force to bring the object back to the equilibrium position when the object

moves away from the equilibrium position.

By soil improvement, the ground is mixed with various materials that have
different characteristics from those of the original ground. The ground
which is mixed with different materials from the original ground is called

the composite ground.

In general, the stability of slopes is examined by the circular slip or straight
line method. However, when some grounds cannot be analyzed by a simple
slip surface due to the configuration and the composition of layers, a
combined slip profile including a circular surface, a straight surface and a
logarithmic spiral surface should be employed. Such a combined slip

surface is called the composite slip surface.
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harbor resonance

corrosion rate

nonwoven cloth

Boussinesq's
solution

center of
buoyancy

laying

floating bridge

anchoring chain
of floating body

floating pier

A long period oscillation of the water level that is sometimes seen in

enclosed water areas such as bays and ports.

There are several factors that affect the corrosion rate of steel members,
namely, salinity density of sea water, degree of water pollution, existence of
river water flow and other environmental conditions.

A cloth like material that is not woven like textile but made by pasting fibers

together or by tangling up fibers together employing mechanical or

chemical measures.

An equation that is used to estimate the increment of vertical stress for the

examination of the stability of a slope against circular ship failure.

The point at which buoyancy acts on a ship or a floating body. The center of
gravity of the fluid that is replaced by the ship or the floating body.

The act of spreading masts or sand invasion prevention cloths on the ground
or sea bed.

A bridge that is made by connecting floating bodies together.

A chain that interconnects a floating body and a sinker.

A wharf composed of floating bodies.
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floating disaster
prevention base

concrete lid

floating and
submerging type

impermeable
wall (of upright
wave-absorbing
caisson)

small craft basin

turning basin

negative skin

friction

floating mooring
facilities

partial factor

A disaster prevention base on a floating body. It can also function as a wharf
and a heliport.

A cast-in-place concrete member of a caisson that is constructed to cover the

filling after the caisson chambers are filled with sand, etc.
One of the oil handling systems utilizing a buoy as the mooring system and
as the unloading system. The buoy and hose are laid on the sea bed when

they are not in use and floated to the water surface when oil handling starts.

An impermeable wall at the harbor side of a wave-absorbing caisson

chamber.

A water area and facilities to moor such small working crafts in a port such

as tug boats, pilot boats, patrol boats and quarantine and custom boats.

A designated water area where ships turn in the direction of the bow.

A friction exerted on the pile surface downward when the ground settles.

A mooring system in which a ship is moored to a buoy which is anchored

on the sea bed.

Factors introduced as multipliers to the characteristic values of the design

elements to ensure the target safety level. The partial factors are a sort of

safety factor of the design element considering the stochastic nature of each

design element.
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partial factor
method

partial groove
welding

buttress

suspended
sediment

fly ash

fly ash cement

plastic board
drain

It is also called the Level I reliability design method. The method ensures
the reliability of the performance of facilities by verifying that the design
value of the capacity of the facilities obtained by multiplying a partial factor
to the characteristics value of the capacity exceeds the design value of
actions obtained by multiplying a partial factor of the design elements to the

characteristic value of the actions.

One of the shop welding methods. There are "full face fusion groove
welding" and "partial groove welding"". The former method is employed for
those members which bear compressive and tensile stresses, while the latter

is employed for those members bearing shear stress only.

A bulkhead wall placed perpendicular to the retaining wall or abutment to

support the latter against earth and water pressures.

Those sediments that are whirled up by the turbulence of breaking waves,
suspended in the water and then transported before they settle on the sea
bed.

A type of coal ash. The characteristics of coal ash vary depending on the
kind of coal and the type of boiler. Coal ash is classified into fly ash and
clinker ash. Both become hard when mixed with water and thus both can be

used as a material for soil improvement.

A kind of cement that contains fly ash. It is more durable than ordinary

cement under marine conditions.
A method in which plastic boards having permeable function are used to

quicken drainage of water from the ground by inserting them into the
ground.
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FLAC

FLUSH

platform

free earth

support method

FLIP

sorting coefficient

Bloom

flare

pleasure boat

One of the finite element method models to analyze static or dynamic
behavior of the ground.

A two-dimensional version of SHAKE. A numerical model based on  the
multiple reflection theory that employs an equivalent linear analysis by the

finite element method for the earthquake response analysis.

(1) A working platform constructed in the sea. There are two types: pier type
and floating type.
(2) A pier used as the offshore berth for oil tankers.

One of the design methods for sheet pile walls. The bottom end of a sheet

pile is assumed to be free, i.e., no bending moment occurs.

One of the numerical models for the nonlinear earthquake response analysis

in respect of effective stress of the surface ground.

One of the indices related to the characteristics of the grading of soil
particular. It is denoted by S, which is the proportion of the diameters of d;5
to dhs in a curve of the accumulated passing mass; Sy=d5/d>s.

The researcher who proposed a method to analyze the stress and
deformation of a sheet pile wall under the assumption that the sheet piles
behave as if they are beams placed on the elastic ground.

The shape of ship's hull that expands above the waterline.

A general term to denote small crafts for sports and pleasure such as yachts

and motor boats.
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breasting dolphin

prestressed
concrete

Brebner-
Donnelly's
formula
preloading

method

discontinuous
part

flow net

blown asphalt

A structure for ships to berth. Breasting dolphins are usually composed of
piles or caisson type structures and are strong enough to receive the berthing
force of ships. Breasting dolphins together with mooring dolphins form a

mooring system for large bulk carriers such as oil tankers.

A concrete member that is prestressed and that is used for a member of a
structure. With prestress, no cracks occur, and the tensile stress of concrete is
reduced. Accordingly, the thickness of the beam can be reduced and the
span of the beam can be expanded unlike when the beam is made of

reinforced concrete.

The design formula proposed by Brebner and Donnelly that estimates the

required mass of armor rocks of a rubble mound foundation.

A method to quicken the consolidation by placing a load such as a
temporary embankment which is equivalent or heavier than the weight of
the facility on the ground prior to the construction of a structure.

Places where the configuration of structures such as breakwaters and
revetments is not straight but suddenly changes. Places where the cross
sectional design of the structure suddenly changes.

A diagram to show equipotential lines and stream lines which are
orthogonal to the former is used for estimating the volume of water flow in

permeable ground.
Asphalt that has a lower needle penetration rate than straight asphalt.

Because of its high viscosity and elasticity, it is used for filling materials of

concrete joint and coating of steel piles and water proofing.
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block load

block coefficient

block type
improved soil

concrete block
quaywall

concrete block
type composite
breakwater

mass concrete
block type
upright

breakwater

brick pavement

Broms

A load exerted on the upright wall caused by the motion of wave-dissipating

blocks covering the breakwater due to wave action.

A ratio of the volume A of the underwater portion of a ship and the volume
ofacube, L,xB*d, to envelop the under water portion of the ship; block
coefficient C;=A/L,B,, where : L, perpendicular length, B: breadth of ship,
d: draft of ship.

Deep mixing soil improvement is to form rigid underground structure
constructed by overlapping pile-shaped deep mixing improved soil.
Improved soil foundation by placing consecutive improved soil piles is
called block type improved soil.

A quaywall made of concrete blocks.

A composite breakwater in which the upright portion is made of concrete
blocks.

An upright breakwater which is made of concrete blocks.

A pavement formed by laying concrete bricks which can be handled easily
by hands on a subgrade. The advantages of this type of pavement include
flexibility in terms of ground settlement, ease of repair, and prompt use after

completion.

A researcher who studied the lateral bearing capacity of group piles.
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slicing method

branching pipe
joint

division works

tidal constituent

trip distribution

A method for the circular ship failure analysis on the assumption that the
vertical segments of ground are separated by vertical planes. Then the
balance of the forces such as shear stress and resistance stress exerting on the
bottom of segments are analyzed. The total shear resistance force can be
obtained by summing up shear stresses of the whole segments.

A joint that is used for branching pipes.

A measure to separate the river flow into two or more channels aiming at the
reduction of sediment load. The division works is a kind of facility to divide

the river flow.

Time variation of the sea level is expressed as the sum of the sinusoidal
component waves, which are called the tidal constituents. The amplitude of
these tidal constituents are calculated by harmonic analysis of tide records.
Among these constituents, those having the periods of semi-diurnal and

diurnal are the principal tidal constituents.
A traffic volume allocated to routes between one zone and another from the

estimated traffic volume in a certain zone. The result is shown in a form of
O-D (Origin-Destination) table.
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average degree of
consolidation

mean sea level

(MSL)

mean low water

level (MLWL)

mean water level

mean wave

mean adhesion

ordinary tide
level

closed area ratio

The ratio of the increments of the effective stress 6’and the consolidation
pressure p at the depth of z and at a certain time, i.e., (o/p) iscalled the
degree of consolidation U, at the depth and at the time. The average degree

of consolidation U is the average of U, over the whole consolidation layers.

The elevation of an average water level over a certain period of time is
called the mean water level of a certain period, while in case of tide, the

average over a year is called the Mean Sea Level.

The average low water level over a certain period.

(1) The average sea level over a period of one year.
(2) The water level that gives the mean level of the oscillation of the water

level due to the wave action.

A virtual wave that has the same wave height and period as an average

wave.

A parameter that is an average value of cohesion over the side surface area

of the embedded portion of a deep foundation in a clayey ground.

An astronomical tide level excluding the effect of such tides as tsunami.

‘When an open ended pile is driven into the ground, soil enters the pile and
the pile behaves as if'its end is closed. This state is called the plug effect.
However, if the diameter of the pile is large, the effect of the closure by the
soil is not fully exhibited. The closed area ratio is a factor that is used to

quantify the rate of the plug effect.
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vane shear test

angle of wall
friction

Pek

Petruaskas

petrolatum lining

plate loading test

Hertz's formula

displacement
restoration
characteristics

An in-situ test to evaluate the shear strength of soil. The shear strength is
estimated from the maximum resistance of a cross-shape vane inserted into

the ground against rotation about the axis of the vane.

The angle of the earth pressure force acting on the wall surface measured
from the normal direction of the wall surface.

A researcher of soil mechanics who published various papers on the

behavior of soil including equation of earth pressure together with Terzaghi.

A researcher who, together with co-researcher Agaard, quantified
parameters used for the application of Weibull distribution in the statistical

analysis of extremes.

A lining using petrolatum which is made from petroleum products and also

known as vaseline.

An in-situ soil test conducted by loading on a loading plate over the surface
of ground. The bearing capacity and deformation characteristics of the
ground are analyzed from the relation between the load and displacement of
the loading plate.

One of the formula to estimate the bearing yield stress. The method is
applied when the contact area between a steel plate and cylindrical or

spherical shape steel member is very small.
The characteristics of restoring force of the structural system against

displacement. For example, for oscillating ships, the mooring wires and

fenders act as the restoring force against the displacement of the ship.
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deformation
modulus

verification of
deformation

deformation

moment

deformation level

eccentric and

inclined load

eccentricity

factor

variable action

One of the characteristic values of a ground. The gradient of the stress-strain
curve is obtained through unconfined and triaxial compression tests. There
are two deformation moduli, namely, the tangent line deformation modulus
which is given as a gradient of the tangent of the stress-strain curve at a
subject point and the secant deformation modulus which is given as a
gradient of line connecting the origin and a subject point on the stress-strain

curve.

The verification of the deformation of a structure under various forces.

An overturning moment of the cell that results from the active earth
pressure, residual water pressure exerted about the bottom of the cell and the

passive earth pressure exerted on the embedded section of the cell.

The degree of the deformation of the rubble mound caused by wave actions,

etc.

A load of which point of application is not on the center of an object and the

direction of the action is inclined against the surface of the object.

A coefficient which reflects the effect of the berthing angle of a ship in the
equation to estimate the berthing energy.

A variable action includes actions of wind, wave, water pressure, current,
ship berthing, traction by ship, Level 1 earthquake and surcharge. The
variable actions are those actions of which magnitude of fluctuation is not
negligible during the design working life and their characteristic values can

be determined stochastically.
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variable situation ~ The situation in which the dominating actions are variable actions among
the states in which one or multiple variable actions, or a combination of
permanent actions and variable actions are considered in the performance

criteria and the performance verification.

fluctuating drift A fluctuating drift force produced by the wave action on a ship.
force

fluctuatingwind  An ever-changing wind, of which time series model is simulated for
nonlinear simulation of ship motion under the fluctuating wind forces

obtained from the wind spectrum. As the spectrum of ever-changing winds,
wind spectra proposed by Davenport or Hino are employed.

bentonite A clay containing montmorillonite used for soil boring work or ground for

soil improvement.

bentonite slurry A slurry made of a mixture of bentonite and water.
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Poisson’'s ratio

security facility

fender

directional
spreading

directional
spreading
parameter

directional wave
spectrum

directional wave
spectrum density
function

The ratio of the transverse strain to the axial strain of a member that is

developed under uni-axial compressive or tensile tests.

A facility to monitor the movement of people and cargoes for the prevention
of danger and theft.

A component of a fender system that is placed where a ship hits the
structure. There are several types such as rubber fenders, pneumatic fenders

and pile fenders.

The extent of the spreading of random waves in terms of the direction of the
propagation. In general, wind waves show the high directional spreading,

while swells show the low directional spreading.

A parameter to characterize the directional randomness of waves. The
parameter S,,,,, is employed to express the degree of wave energy
concentration. The smaller the wave steepness is, the larger the S,
becomes. For design purposes, S, is 10 for wind waves, while it is 25 - 75

for swells.

Waves are composed of various waves with different frequencies and
directions. The directional wave spectrum S(f,0) is employed as a parameter
to indicate the directional variety of waves. The directional wave spectrum is
given as a product of the frequency spectrum S(f) and the directional
function G(£,6); S(£=S()* G(£0) .

It is also called the directional wave spectrum. It indicates the directional

dispersion of the energy of random waves.
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directional
spreading
function

directional
spreading
method

sand invasion

prevention fence

sand invasion
prevention sheet

sediment control
groin

sand invasion

prevention plate

sand invasion

prevention cloth

wind blown sand
control forest

A function which expresses the state of the directional energy distribution in
the directional wave spectrum density function.

A method to estimate the wave height at a designated location behind an
island which is 10 times longer than the wavelength. The wave height can
be estimated by considering the wave energy which reaches the back of the

island and without considering the effect of diffraction.

A fence that prevents blown sand from coming in.

A sheet that is used to prevent sand from flowing out of the ground.

A jetty that projects from a beach for the purpose of preventing sand from

entering a port or preventing coastal erosion.

A plate made of rubber or metal to seal the gap between the caissons or the

concrete blocks of the revetment.

A cloth, either woven or non-woven, used to prevent soil from flowing into

the backfill.

One of the wind blown sand prevention works. Trees are planted to create a

forest that will shelter a certain area from the intrusion of wind blown sands
by reducing the wind speed.
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fender
equipment

corrosion control

corrosion
prevention tape
shielding

protective
potential

density of
protective
current

corrosion control
rate

An apparatus to prevent damage to ship hulls or wharves from the impact or
friction between the ship and the wharf during berthing caused by waves

and winds. There are several types of fenders: rubber type, pneumatic type,

foam type, hydraulic type, gravity type, pile type and timber type.

To take proper measures over the working life of a structure to prevent or

slow down the corrosion process.

One of the corrosion control methods. The surface of steel members is
sealed with tapes made of organic materials to prevent exposure to water or

air.

An electric potential that indicates the effect of corrosion control. When
protective electric current is applied to the steel structure, the electric
potential of the structure is lowered. When the electric potential is lowered
below a certain level, the corrosion of steel members of the structure is
restrained. This level of the electric potential is called the protective
potential.

Volume of electric current per unit area of the surface of a member that is

required to be protected from corrosion.

The index to exhibit the effect of corrosion prevention work. It is the ratio of
the decrease of mass of a specimen for which corrosion protection has been
applied to that of another specimen on which corrosion protection has not

been carried out.
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dust fence

seawall

wind break fence

boring

load test inside
borehole

sand supply

reinforcing bar

stiffener

A fence to enclose those areas where dusty cargoes such as stone, sand and

others are stored or handled .

A general term for facilities such as dikes or revetments that prevent sea

water from intruding onto the land side.

A fence that is constructed to protect structures or farm products from

strong, destructive winds, wind blown sand and dust.

One of the survey methods to examine soil conditions. By boring a hole in
the ground and observing mud water coming up from the bore hole during
drilling works, the stratification and types of soils are identified and the data
for keeping a soil log are collected. Soil samples are also taken at various

elevations and the standard penetration test is conducted.

A load test that is carried out inside of a borehole. The load test on the side
wall of the boring hole is called the horizontal load test inside a borehole,
which is carried out to observe the modulus of horizontal subgrade reaction
and the deformation modulus, while the load test on the bottom of a
borehole is called the deep load test, which is carried out to measure the base

bearing capacity.

The sand that is squeezed into the ground during improvement by

vibrofloatation, sand compaction pile and sand drain methods.

(1) Reinforcing bars to reinforce for preventing local failure of the part
where a concentrated load acts on a concrete member near the hanging
hook.

(2) Reinforcing bars to strengthen the shear resistance of a reinforced

concrete structure.

A piece of steel that is welded on one side or both sides of a steel plate to
prevent it from bulking.
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stiffening
member

Boston Code
method

corrected

acceleration

slenderness ratio

pony truss

portland cement

pontoon

A member that is placed to stiffen another member of a structure.

A method to quantify the stress of ground with the assumption that the area
where stresses occur widen in accordance with the distance from the surface
of ground. The method is named after the building codes adopted in the city

of Boston.

An acceleration that is adjusted by applying a reduction coefficient
considering the influence of the characteristics of the ground and duration of

earthquake motions at the location of observation.

A slender member of a structure tends to buckle. The slenderness is
characterized by a slender ratio, which is the ratio of the length of a member
to the radius of gyration of the cross section of the member. The latter is
defined as the square root of the ratio of a moment of inertia to the cross

sectional area of the member.

A through bridge truss having its deck between the top or bottom chords and

having no top lateral bracing.

The most widely used ordinary cement. The name "portland cement"”
derives from the fact that this cement resembles a well-known building

stone found in Portland in UK.
A general term to denote a floating body of cubic shape made of steel,

reinforced concrete, timber or fiber reinforced plastic used as a floating
wharf or a floating breakwater.
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marshaling area

marshall stability
level

buried anchor

laying depth

miter bend tube

siltation
prevention
measure

Meyerhof

front barm width
of the mound

spreading
method

An area where cargoes or containers are sorted.

A factor to determine the mix proportion of asphalt and the appropriate

asphalt volume in the asphalt concrete for pavement.

An anchor for mooring ships that is buried under the sea bed for the purpose
of strengthening the bearing capacity of the mooring buoy.

The thickness of covering for a pipe line or a submerged tunnel buried
below the sea bed.

A tube that is used at the bent of a pipe line and that is made of several
pieces of obliquely cut short straight pipes welded to each other.

A countermeasure to prevent or ease sedimentation.

A researcher who proposed a formula to give the relationship between the
angle of shear resistance and N-value and bearing capacity of pile

foundation among others.

The width of the shoulder of the rubble mound of a composite breakwater
between the front toe of the upright portion of the breakwater and the front

end of the shoulder of the mound.
A method to carry out marine work, especially on a breakwater foundation

mound by spreading rubble using construction equipment from the land side

instead of using working vessels.
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magnitude

crack caused by

bending

friction angle

friction pile

friction
coefficient

friction
enhancement
mat

Mackenzie

Manning's
roughness
coefficient

A scale which indicates the strength of earthquakes.

Cracks found in a concrete member due to bending.

(1) An angle of wall friction of soil between the surface of a wall and a
backfill.
(2) An angle of internal friction in sandy ground.

A pile that is mainly supported by the skin friction at the outer surface of the
pile. This type of pile is employed in such cases that the bearing stratum is
too deep and the skin friction is estimated large enough to support the load.

The ratio of the friction force to the normal force on an object. The friction
force against slide is calculated by multiplying the normal force by the static

friction coefficient.

A mattress to increase the coefficient of friction between the bottom of a
gravity type wall and the foundation. Generally, an asphalt mat or a rubber

mat is used.

A researcher who proposed the following formula to estimate the resistance
of mooring anchor blocks buried in clayey ground 12 times as deep as the
height of the blocks below the sea bed. P=8.5¢h, where P: resistance
capacity of anchor block per unit width (kN/m), c: cohesion of clayey soil
(KN/m?),  h: height of anchor block (m).

A coefficient employed in Manning's equation to estimate the flow velocity

in a river. The value of the coefficient varies depending on the roughness of
the river bed.
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full load draft The draft when a ship is fully loaded.
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apparent seismic
coefficient

water-cement

ratio

apronwork

density current

Mitsuyasu-type

Muller's equation

A seismic coefficient that is employed for the calculation of earth pressure
caused by the soil placed below water level, on which the buoyancy exerts,
for the purpose of simplifying the calculation of earth pressure by using
formula applied in the air under earthquake motion. The apparent seismic
coefficient can be converted from the seismic coefficient in the air

employing the composite seismic angle.

The ratio of water to cement contained in concrete or mortar. This affects the

strength of concrete, etc.

Concrete slab or pavement on area immediately behind the revetment for

the protection against damage from over-topping waves.

A current generated by the difference of the densities of sea water and fresh

water from a river.

A model of the directional distribution of energy of a random wave train
proposed by Mitsuyasu.

A method proposed by Muller to estimate the moment acting on a floating

body assuming that no oscillation is considered on the floating body.
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mooring dolphin

mooring piece

inorganic lining

Munk

A facility that is used to tie the mooring lines of a ship.

A piece of steel plate that is designed to diverge one mooring chain to
several anchors or sinkers.

A type of corrosion protection lining for steel members. An inorganic lining
is classified into three types: mortar lining, metal lining and electro

deposition lining.

A researcher who elaborated the wave forecasting model that gave the basic
idea of the SMB method.
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joint

memory
influence
function method

maintenance
shop

A part prepared in the concrete pavement to prevent cracks from occurring
in other parts of the pavement by allowing expansion, shrinkage or bending
to some extent and for the convenience of the construction work. There are
several types of joints: the construction joint, the contraction joint and the

expansion joint.

A method employed in the numerical simulation of nonlinear motion of a
floating body. With the memory influence function, the coefficients of
inertia term and linear damping term change over a cycle of oscillation of

the floating body.

A facility provided at a port for the inspection, maintenance and repair of

cargo handling equipment.
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timber handling
facilities

timber fender

fence to prevent
timber drifting

target safety level

target reliability
index

target failure
probability

skirt guard

model vibration

test

monitoring

Morison’s
formula

A facility provided for the handling of timber.

A fender made of timber.

A fence to prevent timber from drifting out of the timber sorting pond.

The safety level that a port facility must meet. The average safety level
based on the past design criteria composed of the safety factor method and

the allowable stress method is applied.

An index which indicates reliability such as the probability of failure that a
port facility should aim at.

An index which indicates the probability of failure that a port facility should

aim at.

A structure placed beneath the slab of a pier or dolphin at the front face to

prevent small crafts from entering under the slab.

An experiment related to earthquake motions using a scale model of a

structure.

The act of observing the situation at a site.

A formula proposed by Morison to estimate the wave forces on a small
diameter cylinder. The force is given as the sum of the inertia force and drag

force proportional to acceleration of water particles and the square of the

velocity of water particles, respectively.
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Morihira's
formula

mortar lining

Monte Carlo
simulation
(MCS)

A formula proposed by Morihira for the estimation of breaking wave force
on the upright wall of a composite breakwater that is placed in the surf zone
where the waves hit the breakwater after breaking and that is covered with
wave-dissipating blocks.

A method to prevent corrosion by covering steel members with mortar.

A method to simulate the phenomenon involving probabilistic variables by

using random numbers.
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sheet pile The tensile stress between adjacent sheet piles. The tensile stress occurring
interlock tension  in a T-shaped sheet pile, which is used to interconnect a cellular and an arc,

should be examined both for the cellular and the arc.

friction Friction coefficient that is used for the estimation of friction at the joint of
coefficient of sheet piles driven consecutively.

sheet pile

interlock

chemical A method for the improvement of soil by grouting chemical material into

grouting method  the ground to harden the soft ground.

chemical A chemical material added to the ground for soil improvement.

grouting material

Yang'smodulus A proportional constant between stress and strain of an elastic body.
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significant wave

finite amplitude
standing wave

finite amplitude
wave theory

finite element

method

effective stress

effective diameter

effective length

A representative wave height of a random wave train. The average of the
wave height of the top 1/3 waves in the observation record is the significant
wave height, while the average of the wave period of the top 1/3 is the
significant wave period. The significant wave is used as a parameter

representing design wave for planning and designing of port facilities.

A wave theory for standing waves having large amplitudes compared to the
water depth.

A wave theory in respect of water surface fluctuation that takes into account
the amplitude of waves including the stokes waves, cnoidal waves and

trochoidal waves instead of waves of small amplitude.

A method for numerical calculation of fluid or solid behavior. The method
divides the area of interest into a finite number of elements, and for each

element, stress and strain are analyzed and integrated.

When a load acts on the ground, the force is transmitted to both soil particles
and water inside the soil. The effective stress is the force that is transmitted

to the structural frames of soil particles.

(1) When the weight of soil of which particle diameter is less than a certain
diameter is 10% of the total soil weight, this diameter is denoted as the
effective diameter expressed as D.

(2) A converted diameter of a sand pile equivalent to taking into
consideration the area that one sand pile effectively covers in terms of

drainage of pore water.

The length that is actually working to support the load for a long embedded
pile.
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effective A pressure exerted on soil at a point of interest underground excluding the
overburden pore water pressure.
pressure
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uplift

hinged column

floating offshore

petroleum

stockpiling base

deposit type paint

welded wire
mesh

lift force

lift coefficient

yawing

lateral shrinkage
joint

horizontal slit

caisson

A force which acts upward that is generated by wave action.

A column that is connected to a beam with a hinge.

A petroleum storage base constructed in the sea, where floating stockpiling

bodies are moored.

A paint that is used while it is hot. It becomes hard when cooled and has

quick-drying characteristics and high durability.

A net made of wires that forms a grid with the intersection welded. This

type of net is used for shotcrete reinforcement and anti-peeling off purposes.

A force acting on a structure in the direction perpendicular to the flow

direction.

The proportional coefficient in the calculation of the lift force in proportion

to the square of the velocity on pipe laid on the sea bed.

A rotational movement of a ship about the vertical axis passing through the
center of gravity of the ship.

A joint designed and made on the surface of the pavement perpendicular to
the road axis to prevent cracks appearing irregularly due to the drying

shrinkage of concrete.

A wave-absorbing caisson that has horizontal slits on its front wall.
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transverse
construction joint

transverse wave

coefficient of
lateral subgrade
reaction

transverse
expansive joint

lateral rib

preventive
maintenance type

keel clearance

A transverse construction joint is made daily for construction work or when
the construction work is accidentally suspended by a sudden change in the
weather or trouble with construction equipment. It is desirable that the
location of the joint should be at the same location as the lateral shrinkage

joint.

(1) A seismic wave in which the propagation direction is perpendicular to
the direction of wave progress.
(2) Waves hit the ship perpendicular to the direction of a ship's sailing

direction.

A coefficient used for estimating the lateral resistance capacity of a pile.
This is determined by the relation between horizontal pressure and
horizontal displacement under a horizontal pressure loading test conducted

in a bore hole.

A joint made perpendicular to the axis of slab or pavement to provide a
space for the concrete to expand. The transverse expansive joint is made at a
certain interval. As the joint is a weak point of the pavement, the fewer the

better.

A stiffener horizontally placed on the web of a steel beam.

Among the three levels of maintenance, Level 2 is called preventive
maintenance. Though it is expected that some deformation of facilities will
occur during the working life, by performing preventive action to maintain
the facilities, the facilities can be restored before the damage results in a loss

of capacity.

A vertical distance between the bottom of a floating body such as a ship or

caisson and the sea bottom or the crown level of a rubble mound.
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rigid frame

structure

rise time

liner adjustment

lining

life cycle cost

radioisotope

A structure in which all members are rigidly connected.

The duration from the time when an earthquake occurs at an asperity to the

time when the vibration expands to the whole area of the asperity.

To adjust the elevation of a foundation for cargo handling equipment by

using a steel plate called the liner plate.

To cover the inner surface of pipes with some materials for the purpose of

preventing, reducing friction or preventing leakage, etc.

The total of the initial construction cost and the maintenance cost over the

working life of the structure.
Radioisotope is an atom with an unstable nucleus, which undergoes

radioactive decay, and emits gamma rays and/or subatomic particles.

Radioisotope is used for the in-situ measurement of specific weight of soil.
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reach

detached
breakwater

rip current

reclaimer barge

rebound

rebound rate

nearly highest
high water level
(NHHWL)

nearly lowest low
water level
(NLLWL)

current pressure
coefficient

A container gantry crane has an out-reach and back-reach. The out-reach is
the horizontal distance between the sea side leg of the crane to the furthest
position of the trolley toward the sea side, while the back-reach is the
horizontal distance between the land side leg of the crane to the furthest
position of the trolley toward the land side.

A breakwater constructed parallel to the shoreline and apart from the shore

to prevent the beach from eroding.

A local strong current toward offshore to compensate the water mass

brought ashore by waves and winds.

A ship or barge that can carry a large volume of soil or sand to the

reclamation site and dump it quickly.

While the ground sinks under a load, it restores itself when the load is
removed. This phenomenon is called the rebound.

When a pile is hit by a hammer, it sinks into the ground at the moment and
moves upward for a certain distance until the hammer hits the pile again.
This phenomenon is called the rebound of pile.

The elevation that is given by the sum of the half amplitude of the four

principal tidal components above the mean sea level.

The elevation that is given by the sum of the half amplitude of the four

principal tidal components below the mean sea level.

A coefficient to be used for the formula to calculate the current pressure

acting on a ship.
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grain size
distribution
curve

stream line

coefficient of fluid
dynamic force
/hydrodynamic
coefficients

cathodic
corrosion
protection
method by
galvanic anodes

super-plasticized
concrete

domain
decomposition
method

passenger
building

A curve that exhibits the grain size distribution of soil. The curve is drawn in

the percentage passing by mass.

An envelope of the velocity vectors in a fluid field at a certain time. The
tangent of the stream line shows the direction of the velocity of water
particle motion.

Fluid dynamic force includes two elements: one is the force in the direction
of flow and the other is the force acting perpendicular to the flow direction.
The former is called the drag force, while the latter is called the lift force.
With the assumption that these two forces are proportional to the square of
the velocity, the proportional coefficient of the drag force is called the drag
coefficient, while that of the lift force is called the lift coefficient.

One of the methods of cathodic protection. An anode made of aluminum,
magnesium or zinc is attached to the steel structure to generate protective

potential between the anode and the steel.

A concrete having high fluidity by mixing additives.

A method used for the analysis of the wave forces of a floating body.

A terminal building is a complex providing various services for passengers
and ship operators. In addition to these functions, the passenger building is
an important element of the landscape of the port.
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facilities for
passenger
boarding

circumferential
joint

port
transportation
facility

Facilities such as a pedestrian bridge for the passenger ship terminal that is
provided for passengers boarding to ships.

A metal fitting that is used to interconnect a tie rod and an anchorage work
or sheet pile walls. Circumferential joints are used to make the connection

flexible to cope with the settlement of backfill.

The transportation related facilities such as roads, railways, bridges, tunnels

and parking area in the port area.
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Lunge-Kutta-Gill ~ One of the methods to solve an ordinary differential equation. The method is
method often used for time-series analyses.
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Reynold's
number

rail clip

bituminous
material

ready mixed
concrete

reducer

Level 1
earthquake
motion

A dimensionless quantity indicating the ratio of the inertia force and the
viscous force of fluid. The larger the Reynold's number is, the more
significant inertia dominant phenomena becomes. When the Reynold's
number exceeds a certain value, which is called the critical Reynold's
number, the flow changes from laminar flow to turbulent flow. The values
of the drag coefficient of an object exposed to wind or current vary

depending on the Reynold's number.

A metal fitting to fasten rails on sleepers.

Bituminous materials used in port construction generally consist of heavy

petroleum products such as tar, asphalt and pitch.

Concrete mixed at a plant with appropriate facilities and under proper

quality control and delivered to a construction site.

A joint that interconnects two pipes with different diameters by butt

welding. There are two types: the concentric and the eccentric reducers.

An earthquake of which probability of occurrence within the working life of
the facilities is high taking into consideration the return period of an
earthquake and the design working life of a facility. An earthquake with the
return period of the Fourier hazard spectrum of 75 years.
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Level 2
earthquake
motion

Level 1 reliability
design method

Level 2 reliability
design method

Level 3 reliability
design method

coupled
oscillation

continuous steel
pipe breakwater

continuous
underground
wall

The largest earthquake that is expected to occur at a designated location.

A design method to verify the performance of a facility to confirm that the
design value of resistance which is determined by multiplying a

characteristic value by a partial factor exceeds the design value of the action.

A design method that utilizes a safety index related to the probability of the
failure of a structure and that designs the cross sections of the members of

the facilities so that the index exceeds a certain critical value.

A design method that directly estimates the probability of the failure of
facilities and that designs the cross sections of the members of the facilities
so that the probability of failure does not exceed a certain critical level of
probability.

The motion of a floating body has six degrees of freedom: two directions in
the horizontal plane and one in the vertical direction, and the rotations about
the three axis. Of these six components of motion, while some components
are independent from others, some components generate the motion of other
components. Motion accompanying other components of motion is called

coupled oscillation.

An upright breakwater made of steel piles that are continuously driven
side-by-side.

A foundation that is composed of continuously constructed walls in-situ

such as a cement treated soil wall one after another in the ground.
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continuous
reinforced
concrete
pavement

A type of concrete pavement which does not have transverse joints. By
using reinforcing bars along the longitudinal direction, transverse cracks are
distributed over a long range so the size of the cracks is small. The thickness
of the pavement can be reduced to 80% to 90% of a concrete pavement

without reinforcement.
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modified Rowe's

method

loading arm

rope net

rolling

log loader

rocking motion

rod compaction
pile method

base course
material

A method to estimate stress of a sheet pile on the assumption that the passive
earth pressure on the embedded portion of a sheet pile is equivalent to the
subgrade reaction on the sheet pile determined from the lateral displacement
of the sheet pile and the distance from the sea bed and that the sheet pile lies

on an elastic ground.

An arm shaped device to handle petroleum between ship and land.

A material made of rope which is used for the improvement of the surface
of soil ground. By spreading the rope net on the surface of soft ground, it
becomes possible for the workers and machines to move around on the
surface.

A rotating motion of a ship or a floating body about the longer horizontal

axis.

A type of cargo handling equipment with a device shaped like scissors at the
tip that is specially designed for handling logs.

The rolling motion of a tall rigid structure.

A method for soil improvement. The method utilizes a rod placed into the

loose sandy ground by vibration; the sand is compacted as the rod is lifted
up.

Those materials such as stone or sand used for the base of pavement of

roads or aprons. The base course serves to distribute a load from the surface
to the road bed.
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workability

Weibull’s

distribution

rubble

additional rate

one-line theory

bay entrance
correction factor

The degree of ease in handling concrete. It is quantitatively expressed by the

slump value observed in the slump test of the concrete.

A probability distribution function for extremes proposed by Weibull. The

function is used for the determination of design waves.

A type of stone which is used for rubble mound foundation, backfill and
subgrade of the pavement of road.

An additional rate is the ratio of the strength of the improved soil by
premixing method exhibited in a laboratory test and the in-situ strength.

One of the numerical models for simulating the change in beach
configuration due to waves and the current which assumes that the beach

profile is one line.

In an enclosed water area having an opening to an open sea such as a bay or
aport, the water level may osculate at its natural period due to the action of
wind and atmospheric pressures. The natural period of the enclosed water
area can be calculated from its dimensions. The bay entrance correction
factor is a factor introduced to adjust the location of the virtual entrance,
which is the node of the oscillation, to estimate the natural period of the

water area precisely.
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cone bearing capacity
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cone penetration test

cone type FIgUERL e 45
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consolidated and drained triaxial

compression test
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consolidation characteristics
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container terminal
LT FH I F Il e 151
container yard =77 — K151
containerization ratio
T T IAPER e 151

continuous reinforced concrete
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Coulomb's equation 27— >3 +-109
counter ballast
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crack caused by bending
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current pressure coefficient
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cyclic shear stress
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damping constant JEEELE 199
damping energy TR LF— 127
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deep foundation V4V FERE oo 341
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deformation moment
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degree of inclination of action
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density current FEEEE oo 381
density current at river mouth
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design bearing capacity coefficient
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design high water level

§£§+‘[%{$ﬂ{ﬁ ................................. 217
design of lighting  PREHZEGT - 193
design seismic coefficient
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design water depth EF/KEE ---219
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dewatering method
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diffraction coefficient  [EH/H#%K 63
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directional spreading
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directional spreading function
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directional spreading method
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directional wave spectrum
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discontinuous part AHEHEHS 351
Discrete Propagation model
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distance attenuation curve
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diurnal tide B oo 305

divergent wave i e 9251
division works 47K T eeeeeeeeeeees 355
DOL criterion DOL ZE#E oo 277
dolphin mooring
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domain decomposition method
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double link type unloader
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drag coefficient Hi/fREL oo 139
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dry unit weight
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dry work method
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drying and drainage method
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dynamic analysis of lumped mass
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dynamic loading test
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dynamic penetration resistance
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earth pressure of filling  #&%51HT --301
earthquake-resistant
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effectiveness of drainage
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elastic beam analysis method
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elastic domain BT -+ oeeeeee 955
elasto-plastic analysis

BRI oo 257
elasto-plastic model

BT T L v 957
ElDOW T /LAR - oveeeeeeen e 41
electric furnace slag
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electric resistance welded steel
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electro deposition lining
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electrolytic corrosion FER oo 281
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empirical Green function method
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encounter probability B 233
end of wave-absorbing works

T IR - ceoveeeeeme e 191
end protection work /)N 1k 143
end stopper T KA Ry S 47

energy balance equation
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equipotential line
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equivalent coefficient of permeability
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exceedance probability of

occurrence EhETERFESR oo 267

— 431 —



excess pore water pressure
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extended Goda's formula
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extended Tanimoto's formula
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facilities for passenger boarding
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failure mode AEE— Koo 319
failure of bearing capacity

SEREATE oo 171
failure probability fil#EesR 317
failure propagation speed
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fence to prevent timber drifting
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fender board S eoeeeeeeeee 185
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field cold bending method
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field measurement BIHEERA] - 129
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fillet welding 3Rz oo 209
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finite amplitude wave theory
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finite element method
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flare T LT coeeerrrrrieee, 349
flat steel sheet pile
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flexible pavement

7”: bﬁ:l‘é@ﬁ% .............................. 255
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floating and submerging type

TR oo 345
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floating disaster prevention base

FHRRITSECH oo 345
floating mooring facilities
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floating pier JREARE --ooeeeeee 27
floating pier FHARERARSE oo 343
floating type JHE -ooeveeneen 25
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flownet THE—FR | e 351
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fluctuating wind  ZSEJ, oo 363
FLUSH FLUSH ::ceeoveeeeeeneeennes 349
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flyash 7547 v e 347
fly ash cement
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form type fender

24 RanVAR=N 7571572 7 SR 341
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transport rate RS RAN 43
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four principal tidal constituents
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Fourier spectrum
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freezing and thawing action
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freezing method WERE T3k 289
friction angle JBEERA --oooeeeeeeee 377
friction coefficient JEEYREL - 377
friction coefficient of sheet pile
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friction resistance at foundation
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FRP (Fiber Reinforce Plastics)

lining FRP %&% ....................... 39
full fusion groove welding
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full load draft K oeeeeees 379
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galvanic anode method
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gang way JEE oo 295
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Goda's formula &R 137
Goda-Suzuki's method
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grain size distribution curve
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ground stress HuHG] oo 263
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ground water level Hi /K7 261
group delay time FERIERTHE 115

group Velocity BEHEE oo 115
grouting method AT oo 265
Gumbel distribution
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gust factor ZEREEE e 295
H
harbor calmness FHFRE oo 211
harbor entrance correction
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harmonic analysis FHFI5#T 265
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haunch /U F o, 325
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high earthquake-resistance
facilities METR(bsERR oo 241

high earthquake-resistance facilities
(specially designated (emergency
supply transport) ) THE(Lfi
(R E BRI oo 243

high earthquake-resistance facilities
(standard (emergency supply
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H-shaped steel H & ~-vooveeeee 31
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hyperbolic model M H#ET /L 233
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immediate settlement HFAL T ---235
immersed tunnel I kgL 273
immersed tunnel element

LR 273
immersed tunnel method
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impermeable wall (of upright
wave-absorbing caisson)
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importance factor FEEFLREL 185
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impulsive breaking wave force
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International Maritime
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International Organization for
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joint frequency distribution
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K
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kinetic friction coefficient
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Koegler's method
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lateral displacement HIGZAL 237
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lateral resistance of pile

*ﬁ@*ﬁ*&ﬁj} .............................. 105
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Level 1 reliability design method
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Level 2 earthquake motion
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Level 2 reliability design method

VoL QSRS e 413
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life cycle cost
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light-weight treated soil method

BERIRA MBI e 123
limit state FRFGIRAE --oooovveeeeeenens 95
limit state design method

I}Eﬁ\ ﬁ§%§+{£ .......................... 127
limiting breaking wave height

TR RRIL R -ooveeeeereeemeeseeeeee 157

liner adjustment & 1 J—##& -----401

— 437 —
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liquefaction countermeasure
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mooring post FRAEE oo 119
moorjng POSt  [BIRE +oveeeee e 271
mooring ring FRARER --eoeereeee 119
mooring rope AREHZE -+ 121

mooring/unmooring basin

'{;f‘f\lééj . ﬁ@%/\/{aﬂﬁ ....................... 121
Morihira's formula  #F o 389
Morison’s formula €Y ¥ /AKX 387
mortar ining  E/VX Y5 o 389

moulded breadth ZBUE ---ooveeeeen 75
moulded depth  FEE «ooveeenne 75
movable bed FEEE oo oveeeeeeeeen 21
movable bridge FJEHE oo 77
movable parts A oo 79

MRI (Meteorological Research
Institute) model MRIEF/L -39
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multi-directional random waves
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placement-type steel plate
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placement-type steel plate
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planning traffic volume
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cement EfEE AL R e 141
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predominant wave LR oo 249
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pressure gradient JESJARD oo 9
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prestressed concrete
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prestressed concrete pavement

PC §%"Z-§ ..................................... 327
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preventive maintenance type
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response spectrum
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rubble for foundation/rubble

mound FEHEREA e 89
rubble mound #H<U R e 207
rubble mound breakwater

PGB HIEEL +oovovereeeeeeeens 207
run-up wave S e 9239
S
Sz constituent

Seif] (FRBGERJER) oo 37
safety Zeqh oo, 11
safety index 2RI oo 11
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scour prevention FiEBALL oo 223
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structural robustness

AT PN R e 135
stud shear connector

FEATE B o e 5
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superplasticized concrete

{ﬁ@]{t:{yﬁ U_}\ .................... 405
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surf zone FEIES —vvovereeenns 157
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surface wave profile FEIE 335
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suspension hook WY oo 275
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swash zone JFTHHE oo 301
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SWAYING AT A L e 205
Swedish-weight sounding
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system failure probability
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T
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Talbot's formula #/LRy RO, ---253
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target failure probability
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target reliability index
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target safety level
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temperature correction coefficient
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temperature dependence of fender
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tensile stress SIRIGIIEE oo 331
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Thomas R & e 293
threshold depth of sediment
movement FERIFKEE -+ 21

threshold depth of sediment
movement JEEBBIRFKEE 277
threshold of cargo handing

operation % ATAERRAL - 305
threshold velocity for traction

50 197
tidal constituent 43 ----eoeoeeeee 355
tidal current T oo 269
tidal current force Sy oo 269
tidal estuary JEHE oo 83
tidal rise at ordinary spring tides

RIITE oovemeemememee 51
tidal zone THEE oooeeeeeee e 83
tide level MRS ooveeeeeeeeees 267
tide producing force Sy 89
tlebar F A /8— oo 245
tierod AR eeeereeeeeeee 241
tlerod H AT R cooeeeeneeeenn 247
tle Wire A T A eemeeeenees 247

tieback anchor 7—A7 A —-eeee 1
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timber handling facilities
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time-dependent property
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Timoshenko FET xi - 263

toe pressure  BEHHE e 955
Tokyo Peil SR H ST oo 289
tolerable damage level

ST AL oo 99
tolerable failure level

g N&ig7k§ ............................... 99
tombolo  FIARE e 299
tractive force FER[FJ e 197
tractive force by ship

ﬁ{j\ﬂa@ﬁg Ijj ............................. 231
tractor trailer

Y A SV . 297
training jetty R 293
transfer crane
RS U RT 7 7 Ll e 297

transitional part ByiF o 297
transmitted wave (& oo 283
transmitted wave B oo 289
transverse construction joint

*ﬁf@]: FIHIL eeeerrrmenis 399
transverse expansive joint

*ﬁﬂ%’}% H ﬂi‘q ................................ 399
transverse wave oo 399
trapezoidal caisson

—E\ﬂ:g ) L e 241
tremie pipe h LI e 299
triaxial compression test

CHERER e 163
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trip distribution ZyfisSiEE 355
trip generation and attraction
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trough hJ 7 e 297

— 452 —



& 5l

truck crane
RS2 o 7 Ll oo 297

Tschbotarioff F=A% U477 261
Tschbotarioff's method

F e RE Y G T e 261
T-shaped sheet pile T Z#f -+ 277
tsunami HER e 275
tsunami height AgfEE oo 275
tsunami protection breakwater

PG v vveeeeeeeeees 275
tsunami wave height

HERIET - vroveeeeeesee s 275
turbulent eddy viscosity

{%@j*ﬁlri ..................................... 77
turnbuckle #—1 Sy gL e 241
turning basin  [EEEKIE oo 65
turning basin  fivEHO LY oo 345
turning of bow FREOE[EH -« 225
turning performance factor

ﬁﬁf‘@‘l‘dﬁ#ﬂﬁﬁ ................................. 293
turnover prevention apparatus

ﬁﬂ@“}jﬁ Jt%l% .............................. 283
U
Ueda's formula RO -oeeeee 25
ultimate axial bearing capacity

S 9%
ultimate bearing capacity of pile

A Tin5 e v T 103
ultimate collapse load

*@BE{[&%T%E ............................... 95
ultimate limit state

ﬁ@%l}ﬁﬁ%ﬁ? ............................... 183

ultimate load  ARERAFE --oveeeveeees 95
ultrasonic wave propagation velocity
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TP RS oo 267
unbalance moment

Z:f/]é\b L e S N e 275
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HEREIREE oo 19
underground structure

ﬂ»{jqj*%iﬁ% .................................... 263
underwater concrete

TKEIZI L 7 P | e 203
underwater tunnel

JKIEE R LRI eereeeemmeenneneneas 205
underwater welding
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undrained shear strength

JEHE KA AT - oovvevereeeeenenns 333

uniform hazard Fourier spectrum
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uniformity coefficient
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uniformly distributed strip load
RGP ATARRRART TR «oveeereeeeseeseeneeens 293

uniformly distributed load in a
circle shape 5AMFAE 291
uniformly distributed load in a
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%ﬁjﬁ%ﬁ}}%ﬁﬁ ....................... 293
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upper beam (of slit caisson)
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breakwater
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upright wave-absorbing caisson
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upright wave-absorbing structure
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upright wave-absorbing type

wharf ESCIHRESRIE e 271

upward displacement of piles by
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vacuum consolidation method
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VAN pool /8L T e, 395
vane shear test ~~—> /¥R 359
variable action ZEWER oo 361
variable situation ZBEHRAE - 363
Vasco Costa 7SR RH -ooeeenee 319
V-block method

V T 2 R 339
velocity characteristic dependency
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velocity correction factor (of fender)
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velocity potential
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vertical coefficient of consolidation
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vertical drain method
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waling JEELL oo 321
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waste disposal site
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water absorption rate Wk -+ 91

water content EzKLL e 81
water level in reclamation site

BT HIPRIIARE oo eeeeeeeeeeereseeeeieees 29
water sealing sheet

IR | 181

water sealing work (F/KT. oo 173
water supply facilities
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water-cement ratio
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waterways and basins

IRIBEHGEE -+ vereereereeme e 203
wave breaking F oo 157
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wave diffraction #EOEMHT -0 301
wave drift force JEREES) oo 323
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wave drift force coefficient
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wave force dissipation effect
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wave refraction DT 303
wave run-up height 7 L7 27
wave run-up height 3 F 239
wave setdown

o ey R e 95
wave setup

DT By KT e 95
wave shoaling H/KZEG oo 295

wave spectrum DA~ fL 303
wave spectrum method

RS N JU e 209
wave transformation
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breakwater

(ﬁ{&@l’lg)/yﬁ AR 191
wave-absorbing type caisson

THIEED ) e 191
wave-dissipating concrete block

HEA=a 7 V=T ay s e 191
wave-dissipating work

/ﬁ/EZI ....................................... 191
wave-exciting force

{&(Egﬁﬁiu jj ................................. 323
Weibull distribution

e B (TR 419
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well point method
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wet unit weight

{E{Fﬁ %,f j{ﬁﬁii ....................... 175

— 455 —



WhaI'f 'f;Tf:/ﬁJ% ............................. 119
Wilson's method 4 /v> 9% - 25

wind blown sand  FD -+-eeeeee 329
wind blown sand control forest
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wind blown sand prevention work

77‘6%9[95 T e 329
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wind drag force JRFLS) oo 7
wind drag force coefficient
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wind drift  RE G e 341
wind field  JEES oo 73
wind generated wave within a

harbor HERNFELERE oo 137
wind pressure JEES) oo 339
wind pressure coefficient
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wind pressure moment
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wind setup
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wind tunnel test JEVRZEER oo 339

wind drive current MRS - 203
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workability 7—HvU 7 —419
working life B FAE e 247
working life BEFHAR -+ oeeeeeeeeees 95
World Trade Organization (WTO)
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Y
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yard for hazardous cargoes
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YAWING T L e 397
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Z
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