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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.



278

279

280

281

282

283

284

285

286

QIEE

hTeILLY

REY

XN

BEXYR

B R

&Y

HHEE a3y
Tk

=

REER

MPIORED DU NI (T2 7) DORMEEHE R Sk
ISR U157 8

TEROI E LTHNWBILD LU A,

i &2 OIMAlo = L 7 ) — b ERiE & ORFIRE

RO TIE TR 2 W DBR, BEROSERMAZ IR L

T ik

BEAL R TE TR ST,

HEM (2o, Zoh—, 7=V —, BEiEER,. LPG
M. LNG NE%) LIS — R DL % 1S,

RO ~Y O FED—D, Eva vy L, T30 [
DT\ < DD DB L > THEIFO3T T, Z0by
B AR AR < SREA A AW L A 2518 U= E iR
ELTWD, fiGE Y a vy TIEIZ O bENE AT A
10 G0 TN HUET DFHEFIL

TEHE | RNV DR A I8 T8 O Te DIIER A ORISR D

7= OOHHFLEFRT 7255,

K&, WO BIRERIEOVER,



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.



294

295

296

297

298

299

300

301

302

BHENRE

FIIRELIIAIR
B2

FIIR - BT
&

ERESEIL

AR T 5%

R

REFEE

LIS E))

RERY

HlE
o

Fiti

BAROVE 25200 2K AR T 5710 9 B, IRk
bﬂﬁ&f ZHBT DT (EME) 2RES DI, ZOREOR
EINNREY-7 e AL

TEFR ST L E ORAEER,

SRR, WHEPEK, BAIE R &2 0 L Cikegktito
KIF 2RISR 2 A2 TIA

B2 E OSSR A 22 s CHEE T DB S A
UL, EREENTRAT DEFURZFIM LT & B
ARHRRGT D Tk

TSN K0 WK DR 52T DA A,

AABOOERETNE D 0OF— A 2 b OEHRAES,

TEEMOMREI SRR HA T (R, ERE, Zoft) 2BSEIE
TRE F I IEEE, FEERRGHEACRT 2R OREIC
HAunoins,

BTV UiinZ B U T2 T 9 7 sDI e Sdifse L T
BT DI, PRI & BIRS,

T & O,



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.
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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.
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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.



347

348

349

350

351

352

353

1B{EMERS

[EAREERE

BHER Y v b
=y

HAR{RE

BES 246

=8

IS

HECNEE

YR ORKER 7RI B D ESR AT, IRIROARNTCTIX
YL, UA TASRINEL AV bnS,

RS DR 2 DT F B DWNTZ DR
RS 815, EHPRTEOERA, ISIET DR AR
&L RN EOERIS ) OFAERITE E R0,

WA r— v DO—FET, & — Y LRIEED D BIEERIANT T,
FIIVERO A Y » MEEE LT 0,

TRETF-ORRD 21257 éé@%ﬁ'ﬁ T AR Ue 3R TTRE
FSNd, U=D7/ (DxDy), W2 D Dy, Dy VIR SR
IR IR EEENENEN 10% 30%, 60% DRI, HHHLR
B3R E AR 272 D TR BV e S
ns,

REACE BHE D OBIITC, WO LR (i

DELRE) CHEKRE 72 PIC LTRSS R D
H%2Z213 0. 01~0. 06m*/m/s, FIJHBRACIE 10°~10"m*/m/s,

FERICIEBGHEAIC K> TGt % & SIS S DG TR
V2R U CRRATREZ DA $ 2V N5 [3RIG TR,

S EMER D IRIE CREIEM OB T DIEI3EED
TSI A A 72 & DI TRRGEH 2 71,



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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cavity expansion
theory

accidental load

accidental action

accidental
situation

facilities
prepared for
accidental
incident

accidental wave

An assumption to analyze the failure of a pile at its bottom due to
compressive force. As the pile bottom reaches the ultimate limit state, a
plastic zone is formulated around a rigid sphere zone at the pile bottom and
this plastic zone transmits the stress to the surrounding elastic ground. The
theory deduced on the basis of this assumption is called the cavity expansion

theory.

The load acting on a structure under accidental situation such as tsunami,

Level 2 earthquake, accidental waves, collision of ships and fire, etc.

An action caused by tsunamis, Level 2 earthquake, accidental waves,
collision of ships, fire and etc., in which the probability of occurrence during
the design working life is small, however, the influence on the structure is

€normous.

A situation in which an accidental action occurs or an accidental action and
a permanent action occur together. The situation that the probability of
occurrence is too difficult to be quantified by the stochastic approach or very
small, but that cannot be ignored in the design because once it occurs the

influence is very large.

Facilities prepared for accidental actions such as breakwaters, revetments,
tide barriers, water gates, mooring buoys, floating piers, seawalls, locks that
are located in the populated area. In addition, facilities for hazardous
cargoes, port transportation facilities such as tunnels and bridges are also

facilities prepared for accidental actions.
The extreme waves that may occur and act on a structure within its working

life. Although the probability of occurrence is very low, the impact would be

€normous.
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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.

— 122 —



439

440

441

442

443

444

445

446

REN

gEEFMIY

Hy—k

BERANE
TT%

gEuEt

K@ (BA&

FLEE#)

=550

PR AR DR D O B, FAE, FRIRER, PRI
ERIOEARRET 5 Z LR R L LT-2EE.

PR

TRl A A AR T 5 & & W, I, S L
2 THRFRCHEEEAEIE A SER9~5 Z & 1Z K> TR
RIS 270,

BAMOEIMEIITMCBEEFM 2 AW TiEsTea 7 U —
1\0

HEOEIAOM & LT HINIRIHATF o — LR 2R A LT
V. Ik LTAT U —{b L= HNTEYaR], S8aR cRiaziR
AL FEUCAUR L, THSOE X 28535 Tk

KIAOIA B — A7 ERIRA 5 2 & TR L S A,
R DESRE O3 OVLOT, KL ADSIIDESTAEL
% — HJEHIOZEE,

Mg AR BT 558, PSSR OIS
INELD LAGET D515, 7eds. HIHNTISIAVE U DI

KiINO—EAE (@H 30°) TER> T SELTVD,
FLZOFEIARAR brra— REE BEINS.

— 123 —



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.

— 150 —



(Y

556

557

558

559

560

561

562

563

564

RIS

a T

a TR

aUTFHE—
=L

= i A V)
—rRT=
Iy

aA T —
i

AT

HERROEN S & Dk LI DIRKDIE BN D& S,

EHOEETE R U —8E — BB BRI OS2 NE26%
BN DTODAR, ISOMEEIZ L0 | SV E L SRR RIS
S RRAYES 75550 v/ XA

BERZar T HEL TS, HDWNIFDORTFEMED & 515
T 5 aLTFHEL TWBEMOLER,

levs)

FRBE|ZERE AL, AN EEREM D 2 T ORSE L A BRI S
PRI 7 L—2,

LT FOERREEERIZAT 5 M,

LT RS F—ITL,

AT F ORI EFEDT-0 . LT D T 27Dz,

AT O LA T TR DRERAR DT 0D =

VT ORI BT R,

27 )= MR, 27 ) — hOPEELER DHE,

— 151 —



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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