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Unit 1 Harbor Engineering

A harbor is a bay, cove, inlet, or recess of the sea or a lake, or the mouth of a river in which
ships can enter and be sheltered from wind and waves. A port is a harbor with facilities for the
docking of ships, cargo handling and storage, and transfer of passengers between land and water-
borne transportation. Harbor engineering is concerned with the design of navigable waterways in

harbors, protective structures, docks, and the facilities for servicing boats or ships.
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Lecture 1 Some Basic Definitions of Waves

To conveniently describe the wave phenomena in the ocean, we introduce several basic con-

cepts with brief definitions ( Figure 1-1).

Direction of Wave Travel

<~———L=Wavelength

Wave Crest

H=Wave Height

Crest Length
Region

Wave Trough

Mean water level

Trough Length — |
Region

Depth

h=

Ocean Bottom

Figure 1-1 Basic definitions of wave

A periodic surface gravity wave propagating' over a flat ocean bottom can be characterized by
the wave height H, the wave length L, and the mean water depth h that is the distance from the
bottom to the mean water level (MWL). The MWL is defined as the sea level with the total area
between the wave crest’ and the MWL equals the total area between the wave trough and the
MWL. The crest height is the distance from MWL to the top of the wave crest, which is also called
the wave amplitude above the MWL. Similarly, the trough depth is the wave amplitude below the
MWL. For small-amplitude waves (linear theory) these amplitudes’ are equal, and the wave am-

plitude is given as a = H/2.

The wave steepness S is defined as the ratio of the wave height to wave length, i.e. S=H/L.
The time interval between the passage of two successive crests at a fixed station is denoted as the
wave period T. At a fixed station if the phase (or phase angle) is zero at the wave crest, the
wave phase of the next crest increases by 360° after a wave period, and the phase angle of the

trough between two crests is 180°.

If a wave motion in the horizontal dimension is considered, a wave front can be identified
from a curve line with the constant phase angle. Less general but easier to visualize, a wave front
is a curve line in the horizontal plane through adjacent crest points. The direction of the wave

propagation is described by the vector which are normal to the wave fronts.

A progressive wave is a wave train with no (or almost no) reflection, i. e. it is ‘ unidirection-
al”. The wave front propagates with the phase velocity* in the direction normal to the wave fronts.

For small-amplitude waves, the wave energy E (potential plus kinetic) propagates with the group

2
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velocity C, in the same direction. The mean energy flux’ is given by the product of E and C .- In
deep waters (h/L >1/2) the group velocity is half the phase velocity, while in shallow waters
(h/L <1/20) these two velocities are almost equal. If ocean currents are present, the situation is

more complicated than the cases discussed above.

A progressive wave transports both energy and momentum, but not necessarily mass. In deep
waters the particles move in circles, while in shallow waters the ellipses are very much
“stretched’ horizontally. The particle velocity is in the direction of wave propagation under the

wave crest, oppositely under the wave trough. It is a maximum under the crest.

New Words

1. phenomenon ( & phenomena) Thing or being, event or process, perceptible through

senses; or a fact or occurrence thereof.

n. M
2. permanent Lasting for an indefinitely long time.
adj. KA
3. distinction A discrimination between things as different and distinct.
n. X
4.interval A period of time.
n. [H]f
5. denote To indicate; to mark.
vt. IR

6. distinguish To see someone or something as different from others.
vit. [ZJI?IU ,T/E{%U
7. unidirectional Pertaining to only one direction.
adj. R
8. propagate To cause to spread to extend; to impel or continue forward in space.
vt. e
9. orthogonal Of two objects, at right angles; perpendicular to each other.
adj. IEACHY, R4k
10. trajectory The path of a body as it travels through space.
n. HABUE Pl
11. product A quantity obtained by multiplication.
n. P
12. literally Word for word; not figuratively; not as an idiom or metaphor.
adv. #UIHs
13. superficial Of or pertaining to the surface.

adj. JR¥EM AR
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15.

16.

17.

18.

.orbit A circular or elliptical path of one object around another object, particularly in as-
tronomy and space travel.

n. Bk

viz. ( =namely)

adv. [ $7 ] R

semi-axis A line segment, joining the centre of a figure to an edge, that forms half of
an axis of symmetry.

n. A

degenerate Having lost good or desirable qualities.

vt. Bk

exception The act of excepting or excluding; exclusion; restriction by taking out some-

thing which would otherwise be included, as in a class, statement, rule.

n. {5

Phrases and Expressions

1.
2
3
4
5.
6
7
8
9

10
11
12
13
14

wave height /5

. mean water level 17K
. wave crest ?Biﬂlﬁ-?
. wave trough 4

wave amplitude {1

. wave period % &
. two dimension 4k, —.[q]
. wave front JH]

. progressive wave RS

. wave train {i%]

. potential energy it
. particle path £k

. stream line 4k

. wave steepness /Bi%

Notes

1.
2.

propagating A ELTE /M AIVE E 1 B4 wave,,
crest AT, J& % 16 (peak ) =i i, trough SRR A, 5 hollow [A] S, AR AN FEh

B, WM bottom A%, [HH TVFZ 45 EXPKE ough VR, AL ELERAR

3.
4.
5.

these amplitudes #§ positive and negative wave amplitude #3% A IR 1E
phase angle NAHff , phase velocity AR
energy flux & PEMREI & , Hel i TRE By S50, PR I BE R
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Reading Material

Wind-generated Wave and Significant Wave Height

Surface waves one sees every day in the ocean', and those primarily responsible for coastal e-
rosion, are generated by winds blowing over the ocean surface. There are, of course, other ocean
waves such as the tsunami that are not generated by winds. Although these non-wind-generated o-
cean waves can be extremely destructive, their occurrence is too rare for them to be a significant

factor for coastal erosion and therefore will not be considered here.

Wind-generated waves are important as energy-transfer agents; first obtaining their energy
from winds, transferring it in the open ocean, and then delivering it” to the coastal zone where it
can be the primary cause for erosion or can generate a variety of nearshore currents and sand trans-
port patterns’. The wave generation in the ocean is primarily dependent upon three storm factors :
the speed of the wind, the duration of the storm, and the fetch area over which the storm occurs.
The storm duration is important in that the longer the winds have been blowing, the greater the a-
mount of energy can be transferred to the growing waves. The fetch area has a similar effect, once
the waves travel out of the storm area they no longer acquire additional energy, so that the larger

the fetch area, the more energy the waves can potentially obtain.

The simplest type of surface waves in the ocean can be described by the wave height, H,
length, L, and period, T. Waves in the storm area, however, do not fit this simple type, and
they are instead a complex pattern of wave crests and troughs, with no two waves seen to have the
same wave height or period. If an individual wave crest is followed, it is often observed to progres-
sively decrease in wave height and eventually disappear. This complex pattern of waves is due to
the fact that a storm does not simply generate waves with the same wave heights and periods, but
instead a whole range of spectrum of wave heights and periods is generated. When the wind first
blows across the ocean water at the rest initially, only small ripples are formed with periods of less
than 1 second and wave heights of only a couple of centimeters. As time passes, waves with longer
and longer periods will be formed*, but small ripples will continue to be present and waves with a
range of periods will now exist. The longer-period waves have longer wave lengths, which allows
waves to achieve greater heights without breaking for losing energy. Concomitant with the progres-

sive increase in wave periods present in the area of generation is an increase in wave heights.

Characterizing the waves in the area of generation is obviously more difficult than in the case
of a simple sinusoidal wave which could be defined by one height and period. Once a record is ob-
tained of the water-surface elevations, observed by a variety of techniques including water pressure

sensors, wave buoys, surface “glitter” and other remote sensing methods. Analyses of wave obser-

5
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vations usually take one of two possible paths. A statistical analysis of wave heights can be per-
formed, noting the maximum wave height in the record’, the average height, or a root-mean-
square wave height. A commonly used statistical wave height is the significant wave height, H_,
defined as the average of the highest one third of the wave heights. Its choice was based on the im-
pression that in many applications the larger waves are more important than the small waves, and
H_ thereby provides a more representative wave measure than, for example, the average wave
height. It has also been shown that H_ roughly corresponds to a visual estimate of a representative
wave height in that the observer naturally tends to weight his observation toward the larger waves.

It has been demonstrated theoretically and by measurement that under fully developed storm waves

these statistical wave heights form well-defined ratios.

For example, the ratio of H_ to the average wave height is approximately 1. 56, and its ratio to
the root-mean-square wave height is 1. 42. The maximum wave height observed in a wave record
depends on the length of the record, so there is no fixed value for its ratio with the other wave sta-
tistics. One can also define a significant wave period or average wave period, but these have some-
what less physical reality than the corresponding wave heights, and as we can see, their use can

lead to some error results.

New Words and Expressions

. tsunami AW

. destructive BEIRPERY

. wind-generated wave XU

. energy-transfer HE {516

. expanse (i, ) [

. coast-zone }%%

. duration JJjHf

. fetch area 32 XK1,

. acquire 3ff5

. a range of — R[]

. spectrum leﬁu

. tipple ZHYE , i

. concomitant with 5------ AHfE
. sinusoidal 1F5% A9

. a variety of FF

. water-pressure sensor /K HAZE#Y
. wave staff JIJHFT

. glitter [NFRAEE

. remote sensing 1 /X

O 0 N N L A W N =

e e e e e
O 0 N N LBt AW N = O

)}
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20. root-mean-square 13 /7 #
21. significant wave height A %L)% &
22. spectral analysis 187

23. impression W&

Notes

1. Surface waves one see every day in the ocean [ one see every day A€ i M\ 4] , i% 1]
that 5] PRI B0aT 2

2. Obtaining:-- , transferring it ---, delivering it to the coast zone where it--- =~/ )4 15 14
R IEH], A1 b Y it 240K energy .

3. #% /4] where it can be ---or can---1X B3¢ 2 Bl 1] where 5| #2 A9 )2 %€ 15 M\ 7], where 7£ M
AIHERIE . Or FEHEPIAS can, EATTHY E1EHJE it(energy) o

4. Waves with longer and longer periods will be formed, H:H /A% 15 with longer and lon-
ger period 1EE 1 , 1B waves,

5. Noting the maximum wave height--- A4 S EVEIRIE |
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Lecture 2 Water Depth in Harbor

Water depth is one of the important technical characteristics in a port design, which should
be sufficiently deep for safe maneuvering and mooring of ships inside it. Generally, the larger wa-
ter depth under the keel of ships which call at the port, the more convenient and safer conditions
would be provided for ship’ s navigation. But unduly large water depth would increase the port’ s
construction and maintenance costs. Therefore, an appropriate water depth would be for safe navi-

gation of ships and not too much to cause extra costs. That means a suitable depth clearance

should be defined.
1. Components of Water Depth Clearance and Determinants

When designing water depth, two main conditions should be considered for depth clearance :

(1) The minimum under-keel clearance for ships not to go aground when sailing or berthing;

(2) Clearance required for reducing the maneuvering difficulties of ships.

For the former condition, the factors resulting in the grounding of ships may include ; Msound-
ing error; @additional draught increased by ship movement. While the latter should take two fac-
tors into account: one is depth clearance required for ship maneuvering, and the other is clearance

needed to protect the cooling water opening for the main engine’ s condenser from being

blocked up.
2. Sounding Error and Barriers under Water

Change of water level. There exists a difference between actual water level and measured wa-
ter level, which may be resulted from tidal height measurement error or prediction error. The pre-
diction error of water level is usually about 0.2 m, nevertheless, on the basis of the data of tidal

observations from each port’ s tidal station, this kind of error could not be more than 0.01-0.02 m.

The chart measurement error. In accordance with the Code of Port Engineering Survey, it is
defined that the chart tolerance error is 0.5 m when the water depth is within 10 m; 0.2 m with

water depth under 20 m, and 1/50 of water depth with water depth more than 20 m.

Clearance caused by anchor cast by ship. When a ship under sail needs to stop in emergen-
cy, it always drops its anchors on both sides at the same time of running astern to help to come to
a full stop. At this point, the casting anchors would act as barriers on the channel, and in this re-
gard there should be under-keel clearance to avoid the anchors bumping into the ship’s bottom.

How much the anchor protrudes from the bottom depends on the anchor’ s type, weight, and size,

8
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and characteristics of bed materials etc (e. g. the anchors for a 100,000 DWT ship is about 13

tons, which would protrude out 1.3 m from the sea bottom during the emergency of anchoring).

New Words

.keel A large beam along the underside of a ship’s hull from bow to stern.

n. BH

.unduly Undeservedly; in a way that is not warranted.

adv. 71 H

. grounding The collision of a ship with ground beneath the surface of the water.
n. ATk

.draught The distance from waterline to keel of a vessel.

n. ﬂ’ZJJ(

.condenser A device or unit used to condense vapor into liquid.

n. B EEAT

.tidal Relating to tides.

adj. WY

. observation The active acquisition of information from a primary source.

n. WL

.anchor A device, normally made of metal, used to connect a vessel to the bed of a body

of water to prevent the craft from drifting due to wind or current.

n.

.cast To throw.

vi. 4&%

10. emergency A situation which poses an immediate risk and which requires urgent atten-

11.

12.

tion.

n. EENH

astern At, or any distance behind, the stern; further in that direction; backward.
adv. [a1J5 , [

protrude To extend from, above or beyond a surface or boundary; to bulge outward; to
stick out.

vt. %L‘H

Phrases and Expressions

AW N =

. depth clearance & AR
.result in FEL

. sounding error FRITRZE
. tidal station 563 %

. tolerance error & 1F1R7E
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Reading Material

Layout of Breakwater

Nowadays, breakwaters at great water depths of more than 20 m are no longer unusual in port
constructions. The relatively high cost of breakwater construction greatly influences the site selec-
tion and the layout of a port. In some ports, therefore, whether the layout of breakwaters is rea-
sonable or not is of crucial importance in the master plan of the port. Many factors affect the layout
of breakwaters such as natural conditions like winds, waves, currents, sediments, topographic and
geological conditions, operational requirements, construction investment etc. In this section, the

principles of the breakwater layout are discussed.
Principles for Breakwater Layout

The layout of breakwaters should adapt to the berthing line, and meet the requirement of pre-

serving the tranquility of the harbor basin.

(1) Long period waves are risk to the operation of ship handling and mooring. The waves with
periods more than 30s or 1 minute, even with small wave heights, could lead to great movements
of mooring ships, sometimes even result in the rupture of the mooring rope. Therefore, the break-
water should be carefully designed to avoid the resonance of waters in the harbor with long period
waves, and prevent the waves entering the harbor over the breakwater.

(2) There should be an adequate water area with sufficiently deep water depths protected by
breakwaters for ship maneuvering, mooring and handling.

(3) Development of the maximum insurance coverage and the total number of ships with ex-
tremely large dimensions which the port could accommodate should be considered for the port fu-
ture development.

(4) The water area surrounded by the breakwater should be carefully assessed. It is not al-
ways better to have a larger area to be protected by the breakwaters. It must be kept in mind that
if a harbor is too large, it may permit the generation of local waves within the harbor, which will
make berthing difficult.

In ports over silty coastal areas, it is easy for sediments which enter into the harbor mainly in
suspension to deposit at calm water areas. Therefore, the larger the water area and capacity to ac-
cept the tide of a port are, the greater the volume of deposition would happen. From this point of
view, the unused water area should be reduced as much as possible to decrease the tide and sedi-
ments entering into the port.

(5) A breakwater should be built on available advantageous grounds such as the submerged

reef, shoal, bar, and shallow water areas to reduce the construction cost as much as possible.

10



New Words and Expressions

O 00 3 N Lt AW N =

10
11

12.
13.
14.
15.

. master plan LI &L &

. topography HiJE

. geology HbJit

. adapt to LY

. tranquility F-iff

. harbor basin ¥t

. rupture Wz

. margin paid PRIUE4: 24T

. accommodate X4

Csilty JRURHY

. deposit LR, UTTE
submerge W%
shoal i

bar 753

shallow 7&7K

Unit 1

Harbor Engineering

Q
¥as ¢

G

11



| BOMEBESEEREIREWXE
English for Harbor,Waterway and Coastal Engineering

Lecture 3 Harbor Layout

The size of a harbor size is determined by the number and size of ships using it to a large ex-
tent, but existing site conditions also have important influence. Generally, unless the harbor is a
natural one, its size will be kept as small as feasible for safe and reasonably comfortable operations

to take place. Use of tugs to assist maneuvering of ships in docking may also affect the size of the
harbor ( Figure 3-1).

Figure 3-1  Harbor layout of Ludington Harbor, Michigan

1. Turning Basins

A turning basin is a water area inside a harbor or an enlargement of a channel to permit the
turning of a ship. If space is available, the turning basin should have a radius of at least twice the
length of the ship to permit either free turning or turning with the aid of tugs, for the wind and wa-
ter conditions permitting. If space is limited, the ship may be turned by warping around the end of
a pier or turning dolphin, either with or without the use of its lines. In those cases, the turning
basin will be much smaller and normally in a triangular or rectangular shape. The minimum diam-

eter should be at least 20% greater than the length of the largest ship to be turned.
2. Arrangement of Breakwaters

Breakwaters are required for protection of artificial and semi-natural harbors. Locations and
sizes of breakwaters depend on the direction of the maximum waves, configuration of the shoreline,
and the minimum size of the harbor required for the anticipated traffic in the port. Breakwaters

13

may consist of two “arms” out from the shore, together with a single breakwater which is more or
less parallel to the shore, thereby providing two openings to the harbor. The harbor may also be
protected with a single arm out from shore, or by two arms converging near their offshore ends and

overlapping to form a protected entrance to the harbor.
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Selection of the most suitable arrangement of breakwaters depends principally on the direction
of the maximum waves. The effectiveness of the selected arrangement in quiet harbor may be as-
sessed by model tests. For comfortable berthing, the wave heights should not exceed 2 ft and
winds should not exceed 10 to 15 mile/h. But wave heights up to 4 ft have been allowed in the
past where bulk cargo was handled and the wind directions were such as to hold docked ships off
the dock. In general, harbor waves with small ratios of winds to currents are great risk for docking

a unloaded vessel, and docking in these cases may require use of a tug.
3. Using of Moorings and Anchorages

An offshore mooring is provided usually where it is not feasible or economical to construct a
dock or provide a protected harbor. An anchorage consists of a number of anchorage units. Each
unit consists of one or more anchors, chains, sinkers, and buoys to which the ship can attach its
mooring lines. These anchorages are supplemented in most cases by the ship’s bow anchors. Bulk
cargo is usually transported to or from the ship by a pipeline or trestle conveyor, and other cargo

may be transferred by a lighter.

An anchorage area is a place where ships are held for quarantine inspection, or awaiting for
docking space (sometimes removing ballast in preparation for taking on cargo) , or awaiting for fa-
vorable weather conditions. Special anchorages are sometimes provided for ships carrying explo-
sives or dangerous cargo and are usually so designated on harbor maps with name and depth of wa-

ter.
4. Harbor Channel

The harbor and approach channel for ideal operating conditions should be sufficiently deep to
allow navigation at the lowest low water when ships are fully loaded. The water depth requirement
should include an allowance for the surge of the ship, which is about one-half the wave height, the
out-of-trim or squat when in motion, and from 2- to 4-ft clearance under the keel. Greater allow-
ance should be used when the bottom is of hard material such as rock. When there is a very soft
mud bottom, a keel may at times touch bottom because of surge and squat without damaging the
ship, but it would be disastrous to have its fully loaded weight bump a hard rock bottom. There-
fore, greater allowances must be made in computing the water depth when the bottom is hard. The
harbor and approach channel or approach sea lanes must also be carefully swept to make sure there
are no obstructions, such as reefs or rocky pinnacles, boulders, or sunken ships, above the re-

quired depth for safe navigation.

Width of a channel may be measured between the toes of the bordering side slopes or at the
design depth. The minimum nominal width required for a channel depends on many factors. The

following are the most important ;
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(1) The maximum beam of traversing ships;

(2) Length and maneuverability of the longest vessels;

(3) Accuracy and reliability of navigational aids;

(4)Speed, volume, and nature of traffic;

(5) Nature, intensity, and variation of currents along the channel;
(6) Ability and experience of pilots;

(7) Channel depth and curvature ;

(8) Whether ships are to pass each other.

5. Port Structures

A marine terminal is part of a port or harbor that provides docking, cargohandling, and stor-
age facilities. When only passengers embark and disembark along with their baggage and miscella-
neous small cargo, generally from ships devoted mainly for carrying of passengers, it is called a
passenger terminal. If the traffic is mainly cargo carried by freighters, even although many of these
ships may also carry a few passengers, the terminal is commonly referred to as a freight or cargo
terminal. In many cases, it is known as a bulk cargo terminal, where such products such as petro-

leum, cement, and grain are stored and handled.

Docking facilities may consist of a single pier or as many as 1000 piers. The number of berths
depends on the anticipated number of ships that will use the port and the time it will take to dis-
charge and take on cargo or passengers. This will vary for different kinds of cargo, but usually a

vessel will not be in port more than 48 h. Many bulk cargo ships are loaded in 24 h or less.

Wharves and piers should be located in the most sheltered part of the harbor or along the lee
side of the breakwaters. Where possible, piers should be oriented to allow ships alongside headed
as nearly into the wind and waves as possible. This is particularly important if the harbor is not

well-protected.

Onshore marine-terminal facilities may consist of one or more of the following, depending on
the size of the port and the service it renders; transit sheds, warehouses, bulk storage, terminal

buildings, guardhouses, Stevedores’ warehouses, and miscellaneous buildings.

New Words

1. anchor A device, normally made of metal, used to connect a vessel to the bed of a body

of water to prevent the craft from drifting due to wind or current.
. B HERSEIT ve AR (R E vie MG

2. anchorage A portion of a harbor or area outside a harbor suitable for anchoring or in

14
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which ships are permitted to anchor.

n. flidh; A

.apron An outer protective garment that covers primarily the front of the body.

n. PR Ak AT

. ballast Materials that are used to provide stability to a vehicle or structure.

n. JEREW vt G- BEIRRRWD

.berth A designated location in a port or harbor used for mooring vessels when they are

not at sea.

0, ST vt ff 2 Vi

.buoy A floating device that can have many purposes.

n. (JKiz) VAR TR ROE B b ve. fETRS ; S0

. disembark To remove or unload ( cargo or passengers) from a ship, aircraft, or other ve-

hicle.
vt e bl - BREvie BB, N4 B

.dock Group of structures involved in the handling of boats or ships, usually on or close to

a shore, or the structures themselves.

n. BBk AR v SRR S vi A

.embark To put or receive on board a ship, aircraft, or other vehicle.

i B vt £ AR
fl‘elght Goods, cargo, or lading transported for pay, whether by water, land, or air.
n. BIE B9 MEET v dB3K AR
keel A structural element that sometimes resembles a fin and protrudes below a boat a-
long the central line.
n. Je s AT
mooring Any structure to which a vessel may be secured by means of cables, anchors,
or lines.
n. R EIAL; ZFE v. 59A (moor B9 ing TEX)
. pier A raised structure, including bridge and building supports and walkways, typically
supported by widely spread piles or pillars.
n. 3%, Bk Bk
sinker A weight used in conjunction with a chain to increase its rate of sink, anchoring
ability.
n. FVEE; EYEL
tug A boat that maneuvers vessels by pushing or towing them.
n. M v AT
wharf A structure on the shore of a harbor or on the bank of a river or canal where ships
may dock to load and unload cargo or passengers.

n. 53k EIALL v, EFERD Sk RO EIFEAS K I vie SERD Sk
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17. warehouse A commercial building for storage of goods.

n. ;B v AR
Phrases and Expressions

.to a large extent 7EAR KFERE I

. with the aid of T (JH JEiT)
.lee side () KU, T A%

. quarantine inspection &

. with respect to KT, £F

.out of trim (%) 2 5= 15

[ N S S
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Reading Material

Area Requirements in Site Selection

The choice of a particular location for the establishment of a port depends upon many factors
including land requirements and requirements for depth and space and for protection of the harbor

. . . . . . 1
against wave action, current action and sedimentation to any extent possible .

Area requirements for a new port depend upon its character and the corresponding needs for
areas for transportation, storage (dry and open) and industry. No general rules for land require-
ments can be given but a modern container berth generally needs about 8 hectares of a land area.
Recent developments have increased to 10-12 hectares. The use of harbors for industry is often a
main factor in planning. Many harbors have a considerable part of their income from lease of in-
dustrial areas, while port operations themselves may run at a deficit. Consequently, many factors

are involved in planning of land facilities.

It is possible to plan, with a reasonable degree of accuracy, the transportation and storage ar-
eas and facilities after the expected inputs-outputs and throughputs are defined based on basic cri-

teria. Such analyses are now common in all comprehensive port planning.

The site selection and layout of port structures take basic considerations that are discussed in
detail by the Permanent International Association of Navigation Congresses (PLANC) in its Com-
mittee for the Reception of Large Vessels (ICORELS). Results have been published in various re-

ports.

PIANC ICORELS Group 1, 1979, reported on “Methods for Analyzing Wind, Wave, and
Swell Data to Estimate on an Annual Basis the Number of Days and the Maximum Duration of Peri-

ods During Which Port and Ship Operations Will Be Impeded by These Elements” .

Group IV established general guidelines for the dimension of channels; turning basins inclu-
ding turning circles and safety requirements; navigational aides; and ship handling problems. In
addition, dredging problems for construction and maintenance were also discussed by Group IV,
and environmental effects of dredging and disposal were reported on by the PIANC Committee on
“Study of Environmental Effects of Dredging and Disposal of Dredged Materials” published as an
annex to Bulletin No. 27 (Vol.II, 1977) of the PIANC.

The site selection is also related to waves, currents, and sediment transport. A marine struc-

ture should be placed in a sheltered area as much as possible such as;
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(1) Behind an island or shoal.
(2)In a deep natural bay or fiord on the coast.

(3)In a sheltered lagoon, tidal entrance, or estuary.

With respect to littoral drift problems, allowance must be given for gradual modifications of

the sea bottom and shoreline that may result from building a structure on the coast.

Because of the vast capital investment involved in the construction of large marine structures,
it is important that planning considers future developments, including the general increase in ship

sizes, with particular reference to drafts of bulk, and container vessels.

The site selection is highly dependent upon a variety of environmental parameters as dealt
with in detail by PIANC’ s ICORELS Committee No. 1. The so-called “operational limit condi-

tions” depend on the following site conditions

(1) Astronomical tides.

(2) Winds.

(3) Changes of water levels caused by meteorological conditions, in particular storm surges
and the so-called negative surges.

(4)Ocean waves (amplitude, period, direction).

(5)Ocean currents.

(6) Visibility.

(7)Sea ice.

(8)Sediment transport.

The operational limit conditions are established in each case after a comparative economic
survey of the different possibilities in which investment costs, maintenance costs, and the necessa-

. . . . 2
ry requirements for safe navigation are taken into account”.

In order to determine these requirements, it is necessary to make a statistical survey of the
site conditions mentioned above’. The resulting operational limit conditions are affected by the en-
vironmental conditions in general, as well as by economical considerations, certain practical as-

pects, for example the availability of tug assistance, and other necessary services.

New Words and Expressions

1. site selection &k
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. to the extent possible 7EJSA] HEH L H
. container berth £E2EFHIAN

. hectare A\ bt

.income LA

.lease HFH

. deficit 7 i

. be involved in fIE

. input-output ¥

. throughput Hr 4%

. layout i &

. congress 21

.impede FHAS

. guideline JEN

. turning circle [F5%[F]

. navigation aids BTt
.annex 5%

. bulletin A%

. exposure J7 1\

. shelter HEifi

Aiord = fjord WIS (JCHAE IR RE = 21 1Y)
. lagoon FRAETH

. with respect to T
littoral drift W5

. allowance AYHlL, AV

. modification PRZZ

. capital A

. investment ¥

. with reference to -+ PEP D]
. bulk vessel FUEHTHY

. container vessel £EZEFE A
. astronomical K 3CHY

. storm surge JXL%{EH ( (%/EZ)
. visibility FgUWLE

. comparative AH 24

. availability &1
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Notes

1. ARG — A Fa K (B PRA] 48 T 182 choice, 1 & depends upon FEA
MEREH

2. in which investment costs---costs, and the---requirements---are taken into account A PR il
PR 1 ) B possibilities

3. mentioned above B & . AW, 7ECEEAUG T L,
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