
























































































































































UNIT III AIRPORT PLANNING 

2 MARK QUESTIONS AND ANSWERS 

1.Define wind Coverage                             (AUC NOV/DEC 2010) ,(AUC NOV/DEC 2011)  

The percentage of time in a Year During Which the cross-wind components remain within the 

limits is called the wind coverage. For busy Airport the wind coverage may be increased to as 

much as 98 to 1007. 

2.What are the Factors Affecting airport operating capacity? (AUC NOV/DEC 2010) 

 The number of aircraft movement Which an airport Can process within a Specified period of 

time, with an average delay in to the departing aircraft within the acceptable range. 

3.Distinguish Between Runway and taxiway? (AUC NOV/DEC 2012)  

Runway is a long Rectangular Strip, which is Constructed with Adequate Strength for landing 

and takeoff of Aircraft at an Airport  

A Strip of Pavement connecting the apron to the Hanger as well as Runway ends to the Apron 

is called Taxiway  

4.Listout the four Standard Factor Conditions involved for the Design of Runways 

(AUC NOV/DEC 2009)  

Runway Geometric design comprises of the following Elements as per ICAO 

recommendations. That are  

1. length of the runway  

2. Width of the Runway  

3. Longitudinal Slope or Gradient  

4. Transverse Slope of cross Gradient  

5. Sight distance  

6. Runway Surface  

7. Runway Strips  

8. Runway- end safety areas  

9. clearway  

10. Stop ways 

5.Define Cross Wind component and Wind coverage (AUC NOV/DEC 2009)  

If the direction of wind with a Velocity of V is making a certain angle θ with the centre line of 

the runway, Its components perpendicular to the enter line of the Runway will be V and θ.  

This normal components of the wind is called the Cross-wind Components The percentage of 

time in a Year During Which the cross-wind components remains within the limits is called 



the wind coverage. For busy Airport the wind coverage may be increased to as much as 98 to 

1007. 

6. How much Correction Should be made in the Runway Length for Gradient (AUC 

MAY/JUNE 2011)  

1. Correction for elevation 

 2. Correction for Temperature  

3. Correction for elevation and temperature 

 4. Correction for Gradient 

 7.What is an Exit Taxi way (AUC NOV/DEC 2011) 

 Exit taxiway are the Taxiways Which are Provided ti minimize the Runway occupancy time 

by the landing Aircraft  

8. Write any Three Components of an Airport (AUC MAY/JUNE 2011)  

1. Types of Airport  

(a) Based on Function 

 (b) Based on Usage  

(c) Based on Utilities  

(d) Based on type of Aircraft  

2. Landside Part of an Airport  

(a) Terminal Area  

(b) Terminal Building 

 (c) Service for the Air passenger 

 (d) Government Agencies  

(e) Security Arrangement  

3. Airside part of an Airport 

 (a) Runway 

 (b) Taxiway  

(c) Apron  

(d) Holding pad or Bay 

 (e) Navigational Aid `  

(f) Hanger  

(g) Landing Indicators  



9. What are the Objectives of the master plane According to FAA (AUC MAY/JUNE 

2011)   

• Determines the Development of physical facilities including land use  

• Give short- and long-term policy guidance  

• Assist in getting the financial aid  

• Coordinates the monitoring procedure, data management  

• Determining the funding Sources and constrains during the physical planning   

• Determines the community attitude 

10.What are the data Required before the site Selection for new airport (AUC 

MAY/JUNE 2012)  

• The class of the Airport , viz., national, the Size and the Shape , Runway and Taxiway 

Requirements   

• The peak-hourly volume of air traffic to be Handled now and in Future  

• The various types of operational Control to be Used  

• To provide facility now based on the airport and Anticipated additional facility  

11.Wing rose Diagram Using a Diagram is plotted called wind rose Diagram.  

There are two Types that re Given Below  

Type 1 : Showing direction and Duration of Wind 

 Type 2 : Showing Direction, Duration and Intensify of Wind.  

12.List the Various imaginary Surfaces around the Airport  

1. Approach Surface 

 2. Horizontal Surface  

3. Conical Surface  

4. Take-off climb Surface  

5. Transitional Surface. 



Unit 5 -SEAPORT REGULATIONS AND EIA 

Wave action on Coastal Structures and Shore Protection and Reclamation – Coastal Regulation 

Zone, 2011-EIA – methods of impact analysis and its process 

Coastal Structures: 

Coastal Protection Structures  

The main and prime reason to construct coastal protection structures is to protect 

harbor and other infrastructures from sea wave effects such as erosion. Not only are they 

useful for changing current and sand movements but also to redirect rivers and streams.  

   Types of Coastal Protection Structures  

There are various structures that considered or used as coastal protection structures for 

example groins, seawalls, bulkheads, break waters, and jetties. Description and advantages of 

these structures will be discussed in this article.  

1. Seawalls  

This large coastal protection structures can be built using different types of construction 

materials such as rubble mound, granite masonry, or reinforced concrete.  

Seawalls are commonly built and run along shoreline to prevent coastal structures and 

areas from the detrimental influence of ocean wave actions and flooding which are driven 

by storms.  

There are various arrangements or configurations that might be employed includes curved 

face seawall, stepped face seawall, rubble mound seawall. These forms will be explained 

in the following sections: 

1.1 Curved face seawall: Curved face seawall is designed to withstand high wave action 

effects. Foundation materials loss, which might be caused by scouring waves and/or 

leaching from over topping water or storm drainage underneath the wall, is avoided 

by employing sheet pile cut off wall. Moreover, the toe of the curved face seawall is 

built from large stones to decrease scouring. The Figure below show curved face sea 

wall with its components. 

 

 

 



1.2 Stepped face seawall  

• Stepped face seawall is used to oppose or resist moderate wave actions.  

• Reinforced concrete sheet piles with tongue- and- groove joints are employed to 

construction this type of seawall.  

• The spaces which is created between piles is either filled with grout in order make sand 

proof cut off wall or install geotextile fiber at the back of the sheet pile to form sand 

tight barrier.  

• Applying geotextile is beneficial because it allows seeping water through and 

consequently prevents accumulating hydrostatic pressure. The Figure below shows 

stepped face seawall with the components and details. 

 

1.3 Rubble Mound Seawalls  

• Design and construction this type of seawall configuration might be easier and cheaper. 

It can resist substantially strong wave actions.  

• Despite scouring of the front beach, quarry stone comprising the seawall could be 

readjusted and settled without causing structural failure.  

• The Figure below provides components of rubble bound seawall. The rubble bound 

seawall dimensions are determined based on-site conditions. 

 
2. Bulkheads Bulkheads can be constructed by concrete, steel, or timber. There two 

major types which are gravity structures and anchored sheet pile walls. The bulkheads 

might not have exposed to substantially strong wave actions and its main purpose is 

to retain earth but scouring at the base of the structure should be considered by the 

designer. Cellular sheet pile bulkheads are employed for situations where rock is 

close to the surface and enough penetration cannot be achieved for the anchored 



bulkhead type. Moreover, sheet pile should be sufficiently reinforced for bending 

moment, soil conditions, hydrostatic pressures, and support points 

3. Groins  

• Groins are shore protection structures that decrease erosion affects to the 

shoreline by changing offshore current and wave patterns.  

• Groins can be built by materials such as concrete, stone, steel, or timber and 

are categorized depend on length, height, and permeability.  

• Furthermore, groins are commonly constructed vertically to the shoreline and 

it can either impermeable or permeable. 

 
 

4. Jetties  
• jetties are usually built of materials such as concrete, steel, stone, timber, 

and occasionally asphalt used as binder.  

• This structure is constructed at river estuary or harbor entrance and extended 

into deeper water to oppose forming of sandbars and limit currents 

 
5. Breakwaters  

There are three major types of breakwaters namely: offshore, shore-connected, and rubble 

mound. Not only are they used to protect shore area, anchorage, harbor from wave actions but 

also to create secure environment for mooring, operating, and handling ships. 
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Unit 4- SEAPORTS COMPONENTS AND CONSTRUCTION 

Definition of Basic Terms: Harbor, Port, Satellite Port, Docks- Dry and Floating Dock, Waves and Tides – 

Planning and Design of Harbors: Harbor Layout and Terminal Facilities – Coastal Structures: Piers, Break 

waters, Wharves, Jetties, Quays, Spring Fenders, Dolphins Floating Landing Stage – Navigational Aids-

Inland Water Transport. 

INTRODUCTION  

Movement on land is easy through roadways and railways but area available is nearly one-

third of entire earth surface. On the contrary two third of entire earth surface is covered by water which 

proves importance of waterways or water transportation. A waterway is any navigable body of water. A 

shipping route consists of one or several waterways. Waterways can include rivers, lakes, seas, oceans, 

and canals.  

Advantages of water transportation  

❖ It assists and provides a powerful means of defence in the emergency of national security. 

 ❖ It is the cheapest mode of communication because rail and road transport require a special track.  

❖ It leads the overall development of commerce, industries and international trade.  

❖ It possesses high load carrying capacity.  

❖ It encourages consumption of foreign goods.  

❖ It require cheap motive power for its working.  

Disadvantages of water transportation: 

❖ It is slow and consumes more time due to slow speed and circuitous routes. 

 ❖ It is use when water is available as the mode of transport and that too, along particular routes only  

❖ It may lead to accidents in case of frequent ocean storms and hurricanes causing great loss of cargos.  

❖ There are more chances of attack by other countries  

❖ The fluctuation of water level will cause the rubbing of sides of ship against the berth.  

❖ The fleets of water ships are used exhibition of power and political domination. 

Classification of waterways 

Kinds of Water Transport Water transport consists of 

 A. Inland water transport  

B. Ocean-transport 

                                                            Inland water transpor 

rivers Canals  Lakes  
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1) Inland Water Transport:  

As shown in the chart, inland water transport consists of transport by rivers, canals and lakes. 

Rivers:   

• Rivers are natural waterways that can be used as a means of transport.  

• They are suitable for small boats as well as big barrages. 

• River transport played a very important role prior to the development of modern means of 

land transport.  

• Their importance has gradually declined on account of more reliable and cheaper transport 

services offered by the railways 

  Canals:  They are artificial waterways made for the purpose of irrigation or navigation or both.  

• Canal transport requires a huge amount of capital investment in the construction and 

maintenance of its track i.e., the artificial waterways.  

• The cost of canal transport is, therefore, higher than that of river transport.  

• To add to it, the cost of providing water for the canals is also a very big problem of canal 

transport. 

 Lakes: It is a large body of water (larger and deeper than a pond) within a body of land.  

• Lakes do not flow like rivers, but many have rivers flowing into and out of them.  

•  Lakes can be either natural like rivers or artificial like canals. 

Advantages: 

• Low Cost - Rivers are a natural highway which does not require any cost of construction 

and maintenance.  

Even the cost of construction and maintenance of canals is much less or they are used, not 

only for transport purposes but also for irrigation, etc. 

• Larger Capacity - It can carry much larger quantities of heavy and bulky goods such as 

coal, and, timber etc.  

• Flexible Service - It provides much more flexible service than railways and can be adjusted 

to individual requirements.  

• Safety - The risks of accidents and breakdowns, in this form of transport, are minimum as 

compared to any other form of transport 

Disadvantages 

Slow - Speed of Inland water transport is very slow and therefore this mode of transport is 

unsuitable where time is an important factor. 

 Limited Area of Operation - It can be used only in a limited area which is served by deep 

canals and rivers.  

Seasonal Character - Rivers and canals cannot be operated for transportation throughout the 

year as water may freeze during winter or water level may go very much down during summer. 
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Unreliable - The inland water transport by rivers is unreliable. Sometimes the river changes its                 

course which causes dislocation in the normal route of the trade.  

Unsuitable for Small Business - Inland water transport by rivers and canals is not suitable for small 

traders, as it takes normally a longer time to carry goods from one place to another through this 

form of transport. 

Definition for basic terms: 

Harbour: harbours and sea works, any part of a body of water and the manmade structures 

surrounding it that sufficiently shelters a vessel from wind, waves, and currents, enabling safe 

anchorage or the discharge and loading of cargo and passengers. 

PORTS  

A port is a harbour where marine terminal facilities are provided. A port is a place which regularly 

provides accommodation for the transfer of cargo and passengers to and from the ships. 

 Port = Harbour + Storage Facility + Communication Facility + Other Terminal Facility From 

above, It can be stated that a port includes a harbour i.e. every port is a harbour. 

satellite port:  

• A satellite port can either be one that is already existing or is created near a port that is 

reaching capacity.  

• Satellite ports help overcome issues such as limited land availability and draft adequacy, 

which is depth of water to which a ship sinks according to its load. 

DOCKS  

• Docks are enclosed areas for berthing the ships to keep them afloat at a uniform level to 

facilitate loading and unloading cargo.  

• A dock is a marine structure for berthing of vessels for loading and unloading cargo and 

passengers.  

• Docks are necessary for discharging of the cargo as ships require a number of days for 

discharging cargo, during which period they need a uniform water level.  

• If ship is subjected to a vertical movement by the tides, great inconvenience will be felt in 

lifting the cargo from the ship and special arrangement will be needed for lifting the cargo. 

 Classification of docks 

 Docks can be classified into following two categories: 

 ➢ Wet docks.  

➢ Dry docks.  

WET DOCKS –Docks required for berthing of ships or vessels to facilitate the loading and 

unloading of passengers and cargo are called wet docks. These are also known as harbor docks. 

DRY DOCKS - The docks used for repairs of ships are known as dry docks.  



 

 
CE3025 AIRPORT AND HARBOURS| Mrs S.Nathina Thamarai selvi /AP/Civil 

Classification of Dry docks  

Dry docks are classified in the following five categories:  

➢ Graving or dry docks.  

➢ Floating dry dock.  

➢ Marine railway dock. 

 ➢ Ship lifts dry docks. 

 ➢ Slip ways.  

Dry or graving dock - A dry dock is also known as graving dock. It is long excavated chamber, 

having side walls, a semicircular end wall and a floor. The open end of the chamber is provided 

with a gate and acts as the entrance to the dock. 

 

 Floating dry docks 

• Floating dry docks are able to submerge underwater and to be placed under a ship in need of 

repair below the water line.  

• Water is then pumped out of the floating dry dock, raising the ship out of the water. The ship 

becomes blocked on the deck of the floating dry dock for repair. 

 

ballasting the chambers by pumping out the water. The earliest floating dry docks resembled the shape 

of ships  
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Marine railway dock - The marine railway or slip dock or slip way is an inclined railway extending 

from the shore well into the water as the off there. This railway track is used to draw out a ship 

needing repair out of the water. 

Lift dry dock - This is a constructed platform capable of being lowered into and raised from water. 

Lowering and rising is achieved by means of hydraulic power applied through cylinders supporting 

the ends of cross girders carrying the platform. 

Ship lifts - As the name suggests, in the ship lift, the ships are lifted bodily out of water. The ship lifts 

may be electric, hydraulic or pneumatic. These lifts are used for launching as well as 19 for dry 

docking the ships. Their main advantage is the ease in adaptability to transfer system enabling 

multiple garaging of ships. 

Slipways - This technique is used for repairs as well as for building of vessels. In its simplest form a 

slip way consists of an inclined path of timber or stone lay on a firm ground. On this inclined path a 

series of rails are fixed. The rails run up from a sufficient depth of water to the required height above 

the high-water level to a point at which the longest vessel to accommodate is completely out of range 

of tide. The lower end of slip is tidal and open to water. 

Requirements  

➢ Approaches must be of sufficient depth and sheltered. In many cases approach channels both on 

the open coast and island docks have to be dredged frequently.  

➢ Availability of fresh water to replace fouled and leaked water from docks.  

➢ In inland to replace the fouled water from docks, separate canals from the rivers have to be 

provided, if alternate sources of water supply are not available. In case of sea coast docks, the sea 

water could be used for cleaning and replenishing the dock. 

 

Planning and Design of Harbors: 

Before designing a harbor, there are two major activities which have to be done. These activities are 

‘Collecting the necessary information’ and ‘Identifying the area required’ 

The planning and design of harbor is an important engineering phenomenon with both major commercial 

and social implications.  

The various approaches for harbors design of harbors such as 
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• Fishing 

•  commercial  

• refugee harbors. 

Collection of the Necessary Information 

To carry out the planning of a harbor, the first step is that the collection of necessary information of 

the existing properties of the suggested site.  

The following important facts should be investigated first:  

• To perform a complete investigation of the neighborhood including the foreshore and depths of 

water in the vicinity  

• To study the nature of the harbor (if it is refuge or not) 

 • To study the existence of sea insects which could give damage the foundation 

• To study the problem of silting or erosion of coastline  

• To ascertain the character of the ground borings and to take the soundings  

• To identify the probable surface conditions on land and borings on land  

• To study the natural metrological phenomenon at site with respect to frequency of storms, rainfall, 

range of tides, maximum and minimum temperatures, direction and intensity of winds, humidity and 

also direction and velocity of currents 

Identify the Area Required  

The area of the harbor depends upon the following factors:  

• Size and number of ships to be accommodated in the harbor at a time  

• Length and width needed for movement of ships to and from berths  

• Type of cargo carried General Requirements of a Harbor  

Following are the requirements of a good harbor:  

• The ship channels should have sufficient depth for the draft of the visiting vessels to the harbor 

 • The bottom of the harbor should provide secured anchorage to hold the ships against the force of 

strong winds  

• The land masses or breakwater must be provided to protect against the destructive wave action  

• The entrance of the harbor should be wide enough to provide the ready passage for shipping and at 

the same time it should be narrow enough to restrict the transmission of excessive amount of wave 

energy in time of storms. 
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 Following are the requirements of a good harbor 

• The ship channels should have sufficient depth for the draft of the visiting vessels to the harbor  

• The bottom of the harbor should provide secured anchorage to hold the ships against the force of strong 

winds  

• The land masses or breakwater must be provided to protect against the destructive wave action  

• The entrance of the harbor should be wide enough to provide the ready passage for shipping and at the 

same time it should be narrow enough to restrict the transmission of excessive amount of wave energy in 

time of storms 

Requirements of a Harbor of Refugee Including Naval Base 

Following are the requirements of a harbor of refugee:  

• Facilities which obtain repairs and supplies 

• Safe and convenient anchorage against the sea  

•  Ready accessibility from the high seas  

• Spacious accommodation as damaged ships will need immediate shelter and quick repairs  

•  Accommodation for naval vessels 

 

 

Following are the requirements of a commercial harbor : 

•  Storage sheds for cargo, 

•   Good and quick repair facilities to avoid any delay,  

• Long and large quays to make loading and unloading of cargo and facilities for transporting easier 

and quicker,  

• Sufficient accommodation for the commercial marine,  

• Large accommodation for the commercial marine,  

• Well and enough sheltered conditions for loading and unloading. 

Following are the requirements of a fishing harbor: 

• The harbor should be continuously available for arrival and departure of fishing ships  

• Loading and unloading facilities along with quick dispatch facilities for the perishable fish catch 

such as railway sidings and roads should be there,  

• Freezing compartment stores with sufficient storing space for keeping the fish safe. 
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•  

Components of Harbour  

1. Entrance Channel  

2. Break Water  

3. Turning Basin 

 4. Shelter Basin  

5. Pier  

6. Wharf  

7. Quay  

8. Dry Dock  

9. Wet Dock  

10. Jetty 

 Entrance Channel - Water area from which ships enter in the harbour and it should have sufficient 

width, 100 for small harbour, 100 to 160m for medium and 160 to 260m for large harbour. 

Break Water - A protective barrier made up of Concrete or Course Rubble Masonry constructed from 

shore towards the sea to enclose harbour  

Turning Basin - It is water area which is required for maneuvering the ship after entering to the 

harbour and it is large enough to permit free turning.  

Shelter Basin - It is area protected by shore and breakwater. Pier - It is a solid platform at which 

berthing of ships on both the sides are possible.  

Wet Dock - Due to variation in tidal level, an enclosed basin is provided where in number of ships 

can be berthed. It has an entrance which is controlled by a lock gate.  
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Dry Dock - It is a chamber provided for maintenance, repairs and construction of ships. It includes 

walls, floor and gate. Jetty - It is a solid platform constructed perpendicular to the shoreline for 

berthing of ships.  

Quay - It is also dock parallel to the shore which is solid structure providing berthing on one side and 

retaining the earth on the other.  

Wharf - It is a docking platform constructed parallel to shoreline providing berthing facility on one 

side only. 

Site selection for a harbour  

The guiding factors which playa great role in choice of site for a harbour is as follows,  

➢ Availability of cheap land and construction materials 

 ➢ Transport and communication facilities 

 ➢ Natural protection from winds and waves  

➢ Industrial development of the locality 

 ➢ Sea-bed, subsoil and foundation condition 

s ➢ Availability of electrical energy and fresh water  

➢ Favourable marine conditions  

➢ Defence and strategic aspect 

Classification of harbour 

 1. Classification depending upon the protection needed  

2. Classification depending upon the utility  

3. Classification depending upon the location 

Classification based on the protection needed  

i. Natural Harbour  

Harbour protected by storms and waves by natural land contours, rocky out crops, or island that 

is called Natural Contour. 

Example - Kandla port, Cochin port & Mumbai Harbour  

ii. Semi - Natural Harbour A semi – natural harbour is protected on the sides by the 

contours of land and requires manmade protection only to the entrance.  

 

Example - Mandvi, Veraval & Visakhapatnam port 
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iii. Artificial Harbour An artificial harbour is one which is manmade and protected from 

storms and waves by engineering works.  

 

Example - Chennai Harbour  

Classification based on utility  

i. Commercial Harbour It is a harbour in which docks are provided with necessary facilities 

for loading and unloading of cargo. Example - Chennai Harbour  

ii. Refuge Harbour These are used as a heaven for ships in a storm or it may be part of a 

commercial harbour. Example - Chennai Harbour and Visakhapatnam Harbour  

iii. Military Harbour It is a naval base for the purpose of accommodating naval ships or vessels 

and it serves as a supply depot. Example -Mumbai Harbour & Cochin Harbour 

iv.  Fishing Harbour These HARBOURs have facilities for departure and arrival of fishing 

ships. They have also necessary arrangement to catch fish.  

 

Classification based on location  

i. Ocean Harbour 

ii.  River Harbour 

iii.  Canal Harbour  

iv. Lake Harbour 

Coastal Structures:  

Piers, Break waters, Wharves, Jetties, Quays, Spring Fenders, Dolphins Floating Landing Stage 

piers:  

piers are rather long structures with a horizontal deck on series of piles extending 

perpendicular to the coast into the sea. Piers and trestles are constructed to serve as a landing place for 

vessels, as a recreation facility, as a measuring facility for coastal processes or as a part of sand by-pass 

facility. 

Break waters 

There are three major types of breakwaters namely: offshore, shore-connected, and rubble 

mound. Not only are they used to protect shore area, anchorage, harbor from wave actions but also to 

create secure environment for mooring, operating, and handling ships.  

BREAKWATER  

• A breakwater is a structure constructed for the purpose of forming an artificial harbour with a 

basin so protected from the effect of waves as to provide safe berthing for fishing vessels. 

• There are many different types of breakwaters; natural rock and concrete, or a combination of 

the two, are the materials which form 95 percent or more of all the breakwaters constructed.  

• When a breakwater is to be built at a certain location, and the environmental impact of such a 

structure has already been evaluated and deemed environmentally feasible, 

 the following parameters are required before construction can commence:  
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❖ A detailed hydrographic survey of the site;  

❖ A geotechnical investigation of the sea bed;  

❖ A wave height investigation;  

❖ A material needs assessment; and  

❖ The cross-sectional design of the structure 

 

 

 

 

CLASSIFICATION OF BREAKWATERS  

Rubble mound breakwater - A rubble mound breakwater normally consists of a core of small size rock 

covered with large [heavy] rocks or concrete elements. This outer layer is called the armour layer. An 

under-layer of rock is provided between the core and the armour layer.  

➢ Outside layer large enough to resist wave action.  

➢ Inside layer small enough to prevent removal of native fine material in between. 
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Advantages rubble mound breakwater  

• Use of natural material  

• Reduces material cost  

• Use of small construction equipment  

• Less environmental impact 29  

• Easy to construct  

• Failure is mainly due to poor interlocking capacity between individual blocks  

• Unavailability of large size natural rocks leads to artificial armour blocks.  

Disadvantages rubble mound breakwater  

• Needs a considerable amount of construction materials.  

•  Continuous maintenance is required.  

• Sometimes there are difficulties in erection, as the rock weight increases with the increase of wave 

heights.  

•  Can’t be used for ship berthing  
Vertical breakwater - A breakwater formed by the construction in a regular and systematic manner of a 

vertical wall of masonry concrete blocks or mass concrete, with vertical and seaward face.  

➢ Reflect the incident waves without dissipating much wave energy. 

 ➢ Wave protection in port/channel  

➢ Protection from siltation, currents  

➢ Tsunami protection  
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➢ Berthing facilities  

➢ Access/transport facility  

➢ Normally it is constructed in locations where the depth of the sea is greater than twice the design 

wave height.  

Types of vertical breakwater  

1. Conventional type  

2. Composite type  

 

Conventional type 

The caisson is placed on relatively thin stone bedding. The main advantage of this type is the minimum 

use of natural rock (in case scarce). Wave walls are generally placed on shore connected caissons 

 
Composite type the caisson is placed on a high rubble foundation. This type is economic in deep 

waters, but requires substantial volumes of (small size) rock fill for foundation 

 
Horizontal composite type  

The front slope of the caisson is covered by armour units. This type is used in shallow water. The mound 

reduces wave reflection, wave impact and wave overtopping. Used when a (deep) quay is required at the 

inside of rubble mound breakwater 
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Block type  

This type of breakwater needs to be placed on rock sea beds or on very strong soils due to very high 

foundation loads and sensitivity to differential settlements. 

 
Piled breakwater with concrete wall Piled breakwaters consist of an inclined or vertical curtain wall 

mounted on pile work. The type is applicable in less severe wave climates on site with weak and soft 

sub-soils with very thick layers. 

 
Sloping top breakwater, the upper part of the front slope above still water level is given a slope to reduce 

wave forces and improve the direction of the wave forces on the sloping front. Overtopping is larger 

than for a vertical wall with equal level.  

 

 
Perforated front wall breakwater The front wall is perforated by holes or slots with a wave chamber 

behind. Due to the dissipation of energy both the wave forces on the caisson and the wave reflection 

are reduced 
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Disadvantages of vertical wall breakwaters  

• Sea bottom has to be levelled and prepared for placements of large blocks or caissons.  

• Foundations made of fine sand may cause erosion and settlement.  

• Erosion may cause tilting or displacement of large monoliths.  

• Difficult and expensive to repair.  

• Building of caissons and launching or towing them into position require special land and water 

areas beside involvement of heavy construction equipment’s.  

•  Require form work, quality concrete, and skilled labour, batching plants and floating crafts. 

Wharves 

• A wharf is a structure extending parallel with the shoreline, connecting to the shore at more than 

one point (usually with a continuous connection), and providing, in most cases, berthing at the 

out-shore face of the structure only. 

•  It is a landing place or platform built into the water or along the shore for the berthing of vessels. 

• It is probably the oldest of these terms, and it applies to any structure projecting from the shore 

that permits boats or ships to lie alongside for loading or unloading. 

•  It is typically a structure of timber, masonry, concrete, earth, or other material built along or at an 

angle from the shore of navigable waters (as a HARBOUR or river). 

Jetties  

• A jetty is any of a variety of structures used in river, dock, and maritime works that are generally 

carried out in pairs from river banks, or in continuation of river channels at their outlets into deep 

water; or out into docks, and outside their entrances; or for forming basins along the coast for ports 

in tide less sea.  

• The forms and construction of these jetties are as varied as their uses (directing currents or 

accommodating vessels), for they are formed sometimes of high open timber-work, sometimes of 

low solid projections, and occasionally only differ from breakwaters in their object.  

• A jetty is a structure that projects from the land out into water. It refers to a walkway accessing the 

centre of an enclosed water body. 

Quays  

• A quay is an artificial wall or bank, usually of stone, made toward the sea or at the side of a 

HARBOUR or river for convenience in loading and unloading vessels. 
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•  It is a structure of solid construction along a shore or bank that provides berthing and generally 

provides cargo-handling facilities. 

•  A quay usually refers to an artificial embankment lying along or projecting from a shore and 

mainly used for loading and unloading.  

• A similar facility of open construction is called a wharf 

Fenders 

• In boating, a fender is a bumper used to absorb the kinetic energy of a boat or vessel berthing 

against a jetty, quay wall or other vessel.  

• Fenders are used to prevent damage to boats, vessels and berthing structures.  

• Fenders are typically manufactured out of rubber, foam elastomer or plastic.  

• Rubber fenders are either extruded or made in a mould.  

• The type of fender that is most suitable for an application depends on many variables, 

including dimensions and displacement of the vessel, maximum allowable stand-off, berthing 

structure, tidal variations and other berth-specific conditions.  

• The size of the fender unit is based on the berthing energy of the vessel which is related to the 

square of the berthing velocity 

 
TYPES OF FENDERS 

 

1. SHIP TO QUAY (STQ)  

• Marine fenders are used at ports and docks on quay walls and other berthing structures. They 

absorb the kinetic energy of a berthing vessel and thus prevent damage to the vessel or the 

berthing structure.  

• The many types of marine fenders include:  

• 1. Cylindrical fenders  

• 2. Arch fenders  

• 3. Cell fenders  

• 4. Cone fenders 

•  5. Pneumatic fenders  

• 6. Foam elastomer fenders  

2. SHIP-TO-SHIP (STS)  

 

For bunkering operations between two vessels, floating fenders such as pneumatic or foam 

elastomer fenders are typically used.  
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3. BOAT  

Boat fenders are used on recreational boats, tugboats, ferries, naval vessels, passenger vessels, 

luxury yachts etc. Boat fenders are also available in different types, such as:  

1. D fenders  

2. Square fenders  

3. Wing fenders  

4. Keyhole fenders  

5. Tug boat fenders  

6. Lightweight foam elastomer fenders 

DOLPHINS  

• A dolphin is a structure consisting of a number of piles driven into the seabed or river bed in a 

circular pattern and drawn together with wire rope.  

• It may be used as part of a dock structure or a minor aid to navigation. A dolphin is commonly used 

when a single pile would not provide the desired strength.  

• These may be either breasting dolphins or mooring dolphins.  

• The breasting dolphins are used to carry the lateral load during vessel impact, transferred through 

an energy-absorbing fendering system. A breast line is a mooring or dock line extended laterally 

from a vessel to a pier or float, as distinguished from a spring line. 

 
 

Navigational Aids \ Signals  

 

For safe, efficient economic and comfortable travel of vessels in rivers, channels, harbors and 

along lake and ocean shores navigation aids are necessary.  

 

Purposes  

• To avoid dangerous zones  

• To follow proper harbour approaches  

• To locate ports during night and bad weather conditions Requirements of signals  

• Compels attention  

• Permits time for easy response  
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• Commands respect  

• Visibility distance  

 

Types of signals  

 

1. Fixed type  

❖ Light house  

❖ Beacon lights  

❖ Lights on piers 

2.  Floating type  

❖ Buoys  

❖ Lightship 

  

FIXED NAVIGATIONAL AIDS 

 Light house  

➢ They are all tower structure built of masonry or reinforced concrete.  

➢ Beacon light is provided.  

➢ Tower is divided into number of floors.  

➢ The tower should be strong enough to with stand heavy wave action.  

➢ Usually, they must have a visibility up to 30 km. 

 

Beacon lights  

➢ Beacon light are fixed or flashing for easy identification by the navigator.  

➢ They are used for means of alignment or indicating changes of direction. 
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FLOATING NAVIGATIONAL AIDS  

These are two types,  

1. Buoys  

2. Lightships Buoys  

They are small sized floating structures, generally in the form of large cylindrical cans and drums. 

Buoys are of different types:   

• Channel and entrance demarcation buoys  

• Luminous buoys  

• Audible buoys or bell buoys  

• Mooring buoys 

 

 


