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PART A 

1. 4 Es in traffic management are Engineering, Enforcement, Education and Emergency. 

2. The National Highways passing through Kerala are as follows: 

 National Highway 49  

 National Highway 87  

 Kollam Bypass.  

 National Highway 66  

 National Highway 183  

 National Highway 183A  

 National Highway 744 

3. Sub grade, Sub base, Base course and Wearing course or Surface course. 

4. Plate laying can be defined as the preparation of formation, placing of sleepers, rails etc. 

5. Scouring - Scouring is the vertical cutting of soil from the river bed by the action of water  

              which will increase the depth of water.   

             Scouring depth -Depth to which soil is eroded is called scour depth      

 

PART B 

1. Contributions of IRC 

 Standard specifications 

 Professional guidance in road engineering 

 20-year road development plan 

 Recommendations on materials, design and construction practice  

 Publish research journals Highway Research Board  

 Motor vehicle act  

 Road classification 

 

2.  

a) Difference between spoil bank and borrow pit  

Spoil bank: is a pile of refuse material or waste earth material created by excavation of earth from a 

site or excess soil excavated from a site.  

Borrow pit: is a pit resulted from excavation of material for use in embankment construction.  

b) Super elevation and extra widening: 
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Superelevation is the raising of the outer edge of the pavement at curve compared to inner edge in 

order to counteract centrifugal force.  

Extra widening: Width of pavement is widened especially for horizontal curve of smaller radii  

i)to account for mechanical off tracking of vehicles wheels  

and 

ii) to account for psychological clearance between vehicles.  

c) Cutback bitumen and bitumen emulsion  

 Cutback bitumen: is the liquid bitumen by dissolving bitumen in a solvent like naphtha, 

gasoline, kerosene or any petroleum distillates. After laying the solvent will evaporate and 

bitumen will bind with aggregates.  

 Bitumen emulsion: it is a mixture of water and bitumen. Bitumen is broken down to tiny 

droplets and is suspended in water. 

3. 

Gradient of a road is the rate of rise or fall along the length of x or n%. 

Types of gradient: 

1. Ruling gradient — it is the maximum gradient within which designer designs the vertical 

profile of a road. 

2. Limiting gradient — it is the gradient used at places where topography compels adopting 

steeper gradients due to enormous increase in construction cost with gentler slope. 

3. Exceptional gradient — in extra ordinary situation, it may be unavoidable to provide still 

steeper gradients at least for shorter duration. But length of stretch should not exceed 100 m at a 

stretch. 

4. Minimum gradient — minimum gradient is required to provide for drainage purpose. 

4. 

Components of Railway track are rails, sleepers, ballast, fasteners and fixtures 

 Rail — Act as steel girdersthat carry the axle load of the train and transfer the load to sleepers. 

 Sleepers — They are transverse members that support the rails in proper alignment and grade. 

They transfer load to ballast and subgrade . 

 Ballast —It provides packing below and around the sleepers to transmit the loads from sleepers 

to formation and to provide drainage as well as longitudinal and lateral stability of the track. 

 Fasteners anal fixtures— fasteners md fixtures are used to keep the rails in proper positions, tilt 
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and gradient. 

 Formation — it is the foundation of the railway track over which entire track is constructed. It 

provides the strength and stability to the track. 

 

 

5. 

Signaling is a mechanism by which the station master conveys information to the Loco driver to Stop, 

Go with Caution or Proceed. The objectives are: 

• To provide facilities for the efficient movement of trains. 

• To ensure safety between two or more trains which cross or approach each other’s track. 

• For maximum utility of the track 

• For safe and efficient shunting operations 

• To guide train movements during maintenance and the repair of the track 

• To guard trains at converging junctions and to provide directional indication at diverging 

junctions 

 Reception signal - Outer Signal, Home Signal, Routing Signal. 

 Outersignal - First stop signal whileentering a station yard from a block Train proceed to station 

only if it gets proceed signal from the outer. 

 Home signal - Located at the door of the station. Bracketedarm indicates which track is to be 

used. Protect the sidingsalready occupied. 

 Routing Signal — Directs the train to the proper sidings. 

6. 
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Abutment: 

It is the end part (support) of the super structure of a bridge. It transmits the load from the bridge to the 

foundation It laterally supports the earth work of the embankment of the approaches. Usually made of 

masonry or concrete. 

7. 

Definition of standard runway length: It is the length ofarunway under ideal conditions, like  

 Attitude is at Main Sea Level 

 Temperature is standard (15°) 

 No longitudinal gradient 

 No wind on the runway 

 No wind en-route to destination 

 En-routetemperature is standard 

Listing factors that control selection of airport site: 

 Regional plan 

 Types of airport 

 Ground accessibility 

 Topography 

 Soil characteristics 

 Meteorologicalfactors(wind,frostandfog, temperature) 

 Noise nuisance    

 On-site and off-site infrastructures 

 Shape and dimensions of site 

 Future development 

 Comprehensive evaluation  

PART C 

UNIT I 

 
III a)  

         Sight distance: It is the length of a roadvisible to a driver ahead of him It is the nest important  

element on a road from safety point of view. 
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Stopping sight distance: it is the distance needed by a drive travelling at design speed to stop his vehicle before 

colliding with an obstruction ahead. As per the IRC guideline, driver’s eye level must be at 1.2m and 

obstruction height at 0.l5m. It consists of two parts - reaction distance and braking distance, 

 

SSD = 0.278Vt + v²/254f 

V - speed in km/h. 

t - reaction time in sec. 

f–Coefficient of friction. 

Overtaking sight distance: It is the minimum distance that needs to be visible to a driver moving at design 

speed and intending to overtake a slow-moving vehicle ahead, with safety against the traffic in the opposite 

direction. IRC guideline - overtaking and overtaken driver’s eye levels at 1.2m. Various components of 

overtaking distance. It consists of three components - d1, d2 and d3. 

dl- distance between overtaking and overtaken vehicle at the start of overtaking process. 

d2- distance covered during actual overtaking process. 

d3 - the clear distance required between overtaking vehicle and the vehicle coming in the  

opposite direction. 

OSD – d1 + d2 + d3 

III b)  

b) Traffic volume study methods: 

 Manual method –The field team manually count the classified volume for each turning movement for each 

period 

of time. If continuous 24 hours data count is not possible, data may be collected on sample basis. Usually tally 

method of data counting is adopted. 

 Mechanical counter methods - a mechanical counter automatically record total number of vehicles crossing a 

section of road in a desired period. Pneumatic hose placed across the road get attenuated when vehicles moves 

over it. Lighter vehicles and pedestrians cannot be counted by this 

IV a) 

Road structures 

1. Kerb - They are root structures provided to indicate the boundary between pavement and shoulder or island 

or footpath or parking space. They are of three types 

Low or mountable type: allows the traffic to enter the shoulder are in case of emergency. The height is 10 cm 

above the pavement edge with a slope to help vehicle climb. 
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Semi-barrier type: is provided on periphery of a road way where pedestrian traffic is high. Height is 15 cm. In 

the case of acute emergency vehicle can climb on it with some difficulty. 

Barrier type: is provided in built up areaadjacent to footpaths with considerable pedestrian traffic. Height is 20 

cm above the pavement edge with steep batter.  

2. Rotary — 

It is an enlarged road intersection where all converging vehicles are forced to move under a large central island 

in one direction before they can weave out of traffic flow into their respective directions radiating from the 

central island.    

  

The main objects of providing a rotary are to eliminate the necessity of stopping even for crossing streams of 

vehicles and to reduce the area of conflict. 

3. Channelizing islands - Types  

Channelized islands use pavement markings or raised islands to designate the intended vehicle paths 

 Vehicles can be confined to definite paths. 

 Conflict area can be minimized at an intersection. 

 Refuge islands can be provided for pedestrians. 

 It provides space for installation of traffic signs and signals. 

IV b)  

At grade intersection- roads meeting at the same level. Physical interaction between vehicles will be present. 

Any One example for at grade intersection is channelized, roundabout, rotaryetc. 

Channelized intersection: 

Vehicles approaching an intersection are directed to definite paths by islands, marking etc. and this method of 

control is called channelization. Channelized intersection provides more safety and efficiency. It reduces the 

number of possible conflicts by reducing the area of conflicts available in the carriageway. If no channelizing 

is provided the driver will have less tendency to reduce the speed while entering the intersection from the 

carriageway. The presence of traffic islands, markings etc. forces the driver to reduce the speed and becomes 

more cautious while maneuvering the intersection. A channelizing island also serves as a refuge for 

pedestrians and makes pedestrian crossing safer. 
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Grade separated intersection — roads intersect at different 

 One example for grade separated intersection Trumpet

Trumpet interchange: Trumpet interchange is a popular form of three leg interchange. If one of the legs of 

the interchange meets a highway at some angle but does not cross it, then the interchange is called trumpet 

interchange. A typical layout of trumpet interchange is shown

 

V  

Construction of Water Bound Maccadam road

WBM   is the base course of crushed or broken aggregate mechanically interlocked by rolling. Voids are 

filled by screening material along with water. It can be applied 

Preparation of subgrade – The subgrade is prepared to the requiredgrade and camb

depressions or pot holes are filled and 

degreefurrows are made to 5 cm depth and width.

 

Channelization of traffic through a three-legged intersection 

roads intersect at different levels. No physical interaction

One example for grade separated intersection Trumpet interchange. 

Trumpet interchange is a popular form of three leg interchange. If one of the legs of 

the interchange meets a highway at some angle but does not cross it, then the interchange is called trumpet 

interchange. A typical layout of trumpet interchange is shown in figure. 

 

Trumpet interchange 

UNIT II 

Construction of Water Bound Maccadam road 

WBM   is the base course of crushed or broken aggregate mechanically interlocked by rolling. Voids are 

filled by screening material along with water. It can be applied as based course, sub base or surface course.

The subgrade is prepared to the requiredgrade and camber. 

holes are filled and undulations are removed. On existing bituminous 

e to 5 cm depth and width. 

 

eraction. 

Trumpet interchange is a popular form of three leg interchange. If one of the legs of 

the interchange meets a highway at some angle but does not cross it, then the interchange is called trumpet 

WBM   is the base course of crushed or broken aggregate mechanically interlocked by rolling. Voids are 

as based course, sub base or surface course. 

r. On exising pavement 

ndulations are removed. On existing bituminous road, 45-
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Provision of lateralconfinement — lateral confinement is provided by constructing the shoulders to 

advance ahead of carriageway and by terminating the inner sides vertically. 

Spreading of course aggregates — coarse aggregates are spread uniformly to proper profile and even 

thickness and is often checked by templates. 

Rolling - compaction is done by three wheeled roller of 6 to 10 tones capacity. Rolling is done from edge 

to the centerline by forward and backward rolling There should be uniform overlap between each run. 

Application of screening — after rolling, dry screening is done to fill up the voids. 

Sprinkling and grouting — surface is then sprinkled with water, swept and rolled. Wet screenings are 

swept into the voids using hand brooms. Rolling is continued till coarse aggregates are well bonded. 

Application of binding material — binding material is then applied at uniform and slow rate at two or more 

successive thin layers. Water is sprinkled over thesurface, wet slurry fills the voids. This is followed by 

rolling. 

Setting and drying — After final compaction, WBM course is allowed to set over night. On the next day, 

damaged spots are located and filled with screening or binding material. Traffic is not permitted till the 

WBM is completely dried. 

 

VI  

Importance of highway drainage: 

The importance of drainage is one of the most important aspects for location and design of highway 

because of following reasons: 

 To prevent subgrade failure: Soil subgrade excess moisture reducing the stability of pavement 

which leads to subgrade failure. 

 To prevent reduction in strength of pavement material: The strength of pavement material like 

stabilized soil and WBM (water bound macadam) is reduced. 

 To prevent frost action: In flexible pavement the formation of waves and corrugation take place due 

to poor drainage. 

 Decrease volume changes: Volume of subgrade is change especially in clayey soils due to variation 

in moisture content. This sometimes leads to pavement failure. 

 Prevent mud pumping failure: Mud pumping is due to presence of water in subgrade soil especially 

in rigid pavement. 
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 Prevent erosion of soil: Due to surface water, erosion of soil from top of road and slope of 

embankment. Thus drainage is the important factors governing the highway design and 

construction. 

Surface drainage: 

Under the surface drainage, water is to be collected in longitudinal drains and then disposed of at the 

nearest stream, valley or water course. Surface water is removed from surface of road by providing 

camber or cross slope to the road surface. The road surface is also made impervious to prevent the water 

entering the subgrade. 

Road on embankment:When the road is on embankment, the surface water to flow across the shoulders 

and down the side slope to the side drains. Side slopes are properly protected by grass so that erosion of 

side slope does not take place. The flow of water from the road surface is well distributed to give a 

uniform flow of water. If slopes are not properly protected and uniform flow is not possible than pavement 

and shoulders irregularities concentrate the flow into small streams, side slope are badly damaged and 

washed away. 

In such saturation the longitudinal V shaped drains are provided to protect side slopes to retain water at 

outer edge of the shoulders and then disposed of at natural ground by means of paved drains. Sloping 

drains provided by pitching and aprons are provided at the foot of the slope. Drains are provided on both 

sides. The minimum distance of the drains from the formation should not be less than 2 meters. 

Surface drainage system arrangement in embankment is shown in Fig-1. On low embankments about 1.8 

to 2.0 m high, side slope is 1:4 and protected by vegetation. The velocity of flow can be reduced by giving 

flat slope to the shoulders. 

 

Fig-1 Surface drainage in Road embankment 

Road in cutting 

When the road is in cutting the drains are provided on either side of formation in Fig-2.In these case the 

drains just after the edge of formation. In places where there is a restriction of spacing. Construction of 
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deep open drains may be undesirable. Road formation in cutting covered drains filled with layers of coarse 

sand and gravel may be used. See Fig-3. 

 

Fig-2 Surface drainage in cutting 

 

Covered drainage trenches 

Surface drainage system in urban roads: 

Because of limitation of land and due to the presence of foot path, dividing island, it is necessary to 

provide underground longitudinal drainage. Water drained from pavement surface can be carried forward 

in longitudinal direction. This water may be collected in catch basin at suitable interval and lead through 

underground drainage pipes. Section of catch pit with grating to prevent the entry of rubbish into the 

drainage system is shown in Fig 
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Cross section of grating catch basin

Cross drainage 

Whenever highway crosses a river or stream, cross drainage works have to be provided. Sometimes water 

from side drains also is diverted away from the road through cross drains to divert water from the road to a 

water course. On highways usually culverts and bridges are used as cross water way of about 6 m, and 

then the cross-drainage structure is known as culvert. For higher d

structure is known as bridge. 

Sub surface water drainage 

The change in moisture content of soil affects its bearing capacity of soil. The increase in moisture content 

of soil reduces its bearing capacity. Thus, keeping 

moisture content of the subgrade of the road. The change in moisture content of the subgrade is due to 

fluctuations in the ground water table, seepage flow, percolation of rain water and capillary wa

the aim of the sub soil drainage is to prevent changes in the moisture content of the subgrade.

Control of sub soil flow 

If the seepage zone exists with one-meter depth from surface then it is essential to intercept the seepage 

flow by means of deep side drains or sub drains under the pavement. This should release the excessive 

hydrostatic pressure and lower the water table. Installation of intercepting drains as shown in Fig

 

 

Cross section of grating catch basin 

 

Whenever highway crosses a river or stream, cross drainage works have to be provided. Sometimes water 

is diverted away from the road through cross drains to divert water from the road to a 

water course. On highways usually culverts and bridges are used as cross water way of about 6 m, and 

drainage structure is known as culvert. For higher discharge and greater linear way, the 

The change in moisture content of soil affects its bearing capacity of soil. The increase in moisture content 

of soil reduces its bearing capacity. Thus, keeping this point in view, there should not occur any change in 

moisture content of the subgrade of the road. The change in moisture content of the subgrade is due to 

fluctuations in the ground water table, seepage flow, percolation of rain water and capillary wa

the aim of the sub soil drainage is to prevent changes in the moisture content of the subgrade.

meter depth from surface then it is essential to intercept the seepage 

deep side drains or sub drains under the pavement. This should release the excessive 

hydrostatic pressure and lower the water table. Installation of intercepting drains as shown in Fig

Whenever highway crosses a river or stream, cross drainage works have to be provided. Sometimes water 

is diverted away from the road through cross drains to divert water from the road to a 

water course. On highways usually culverts and bridges are used as cross water way of about 6 m, and 

ischarge and greater linear way, the 

The change in moisture content of soil affects its bearing capacity of soil. The increase in moisture content 

this point in view, there should not occur any change in 

moisture content of the subgrade of the road. The change in moisture content of the subgrade is due to 

fluctuations in the ground water table, seepage flow, percolation of rain water and capillary water. Thus, 

the aim of the sub soil drainage is to prevent changes in the moisture content of the subgrade. 

meter depth from surface then it is essential to intercept the seepage 

deep side drains or sub drains under the pavement. This should release the excessive 

hydrostatic pressure and lower the water table. Installation of intercepting drains as shown in Fig-6. 
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Fig-6 Intercepting Drains 

 

Control of high water table: 

In order to avoid excessive pressure on subgrade and pavement it is essential that water table should be 

fairly below levelof subgrade. It has been found that water table should be kept at least 1.2 m below the 

subgrade.In place where the formation level is to be kept at or below the ground level, it necessary to lower 

the water table. It is possible tolower the water table in relatively permeable soil by construction of 

longitudinal drainage trenches with drain pipe and filter sand. See fig. 

 

 

 

 

 

 



MADIN
 P

OLY
TECHNIC

 C
OLL

EGE

www.madinpoly.com 

UNIT III 
 

VII a) The system of tracks laid usually on a fairly level ground for receiving, storing, sorting, 

making up trains and dispatch of vehicles, is known as railway yards. 

The railway yards are broadly classified as under 

1. Passenger yards 

2. Goods yards 

3. Marshalling yards 

4. Locomotive yards 

 

 

1. Passenger yards 

The main function of passenger yards is to provide facilities for the safe movement of passengers and 

passenger bogies. Passenger platforms are used as passenger yards. At the terminal stations and 

station junctions, separate sidings are provided to accommodate passenger trains during their idle 

period and also for washing, cleaning and storing the vehicles. 

 

2. Goods yards 

The yards which are provided for receiving, loading and unloading the goods and for the movement 

of goods vehicles, are called goods yards. Goods platforms are treated as goods yards. Separate goods 

siding are generally provided for storing and delivery of goods at important stations. Goods sidings 

are so located and designed that goods trains can be placed and wagons attached from up and down 

directions with equal facility. 

 

3. Marshalling yards 

The arrangement made with an elaborate set of sidings for sorting of wagons at important stations 

according to traffic requirements, is called marshalling yard. Goods trains are marshalled so that 

wagons are placed in the order of the stations at which these are to be detached. Marshalling yards are 

provided only at important junction stations which act as distributing centre for various destinations. 

The functions of a marshalling yard can be compared with those of the heart in a human body. The 

important functions of a marshalling yard are: reception, sorting and departure.  
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4. Locomotive yards 

The yards in which locomotives are housed for serving and also for coaling, watering, repairing, 

oiling, cleaning etc are called locomotive yards. Loco yards are generally constructed on the same 

sides as the marshalling yard. 

The essential requirements of an ideal loco yard are: 

 The line from traffic yard to turn table should be clear. 

 An extra emergency entrance from the traffic yard should be provided for emergency cases. 

 The turn table should be located at one of its remotest corners so that it does not obstruct the 

movement of engines from the yard. 

 Sufficient number of sidings should be provided to accommodate the maximum number of 

engines at the same time 

 

VII b)  

The wheels of trains are not made flat. They are made in the shape of frustum of a cone having a 

slope of 1 in 20. 0n curves outer wheel has to travel more distance than inner wheel. Coning of wheel 

is done for this purpose. Even on straight tracks the trains have a tendency to move sideways. Coning 

of wheels helps to check and minimize this tendency. Hence riding will be smooth, giving comfort to 

passengers. Due to coning of wheels the load of train is concentrated on the inner edges of heads of 

rails. In order to minimize the disadvantages caused by coning of wheels, the rails are tilted inwards 

at an angle of 1 in 20. Tilting of rails can be achieved by Adzing of Sleepers. This reduces wear on 

the rail as well as on the tread of the wheel. The process of cutting the wooden sleeper or casting the 

concrete sleepers to achieve this slope is known as Adzing of sleepers. 
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VIII a)There are three distinct methods of construction of railway track. These are: 

1. Telescopic Method 

2. Tramline Method 

3. Mechanical Method 

 Telescopic Method of Construction of Railway Track 

In this method, rails, sleepers and fastenings are unloaded from the material train as close to the rail 

head as possible. The sleepers are carried by carts or men along the adjoining service road and spread 

on the ballast. The rails are then carried on pairs to the end of last pair of connected rails and linked. 

To carry rails manually over a long distance is a tedious job. So certain carriers called Anderson rail. 

Carriers are used to carry rails to the ends of the rail head. 

It can also take rails up to a head last pair linked with the help of temporary track consisting of 3" x 

3" angle irons of the same length as rails and fastened to the sleepers. 

A further consignment of the material is deposited at the advances rails head and the procedure is 

repeated. 

 Tramline Method Railway Track Construction 

 This method is used where tram carrier are installed for carrying earthwork or in rainy season due to 

difficulty in movement of cart. Some tramline is established on with a gauge of 2'-2'-6". The basic 

difference between this and telescopic method lies in the conveyance and spreading of the sleepers. 

The track can be assembled at more than one points simultaneously, which is the great advantage of 

this method. Sometimes an additional track is laid on the side of existing track for which this method 

is best. 

 American method: 

This method is extensively used in Britain and America by using special track laying machine. There 

are two types of machines available.  In first type of machine, the track material carried by the 

material. Train is delivered at the rail head and laid in the required position by means of projecting 
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arm or mounted on the truck nearest to the rail head. The material train moves forward on the 

assembled track and operation is repeated. 

In the second type of machines a long-cantilevered arm projecting beyond. The wagon on which is 

fitted. A panel of assembled track consists of pair of rail with appropriate number of sleepers on the 

ballast layer. This panel is conveyed by special trolley running over the wagons of material train to 

the jibs. It is lowered by the jib in the required position and connected to the previous panel. The 

track laying machine then movies forwarded and operation is repeated.   

VIII b)  

 

The following terms are often used in the design of points and crossings. 

Turnout: It is an arrangement of points and crossings with lead rails by means of which the rolling 

stock may be diverted from one track to another.  

Tongue rail: It is a tapered movable rail, made of high-carbon or -manganese steel to withstand wear. 

At its thicker end, it is attached to a running rail. A tongue rail is also called a switch rail. 
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Stock rail: It is the running rail against which a tongue rail operates.Points or switch: A pair of 

tongue and stock rails with the necessary connections and fittings forms a switch. 

 

Crossing: A crossing is a device introduced at the junction where two rails cross each other to permit 

the wheel flange of a railway vehicle to pass from one track to another. 

UNIT IV 

IXa) 

Docks - Enclosed area usually controlled by gates. It is for execution of repairs, craning, painting of 

ship bottom or for berthing vessels for loading and unloading of cargo or passengers. 

Types of Docks: Dry docks, Floating dry docks and wet docks 

Dry docks:Long excavated chamber with side walls, a semi-circular end wall and a floor. Open end 

is provided with a gate. Side walls made up of series of steps (alter courses) to receive ends of shores 

that keep vessels in a vertical position.Dock floor is made up of concrete. Alternate courses are in 

granite. Dock floors are provided with keel and blocks on which a ship is brought to rest on emptying 

the dock. Provided with big capacity pumps, lifting and hoisting machines and repairing equipments. 

Ship enters the dock on adjusting the water revel inside the dock to that outside. Entrance to the dock 

is then closed. Powerful pumps remove water and ship is lowered onto keel. 

Floating dry dock: It is a floating vessel. A mellow structure of steel or concrete consisting of two 

side walls and a floor. Ends are open. 

Method of working: 

 To receive a ship, structure is sunk to required depth by filling its interior chambers with 

water. 

 Ship is then floated into position and berthed. 

 Dock is then raised with the ship by pumping out water from the chambers. 

Wet docks:Provided to ensure sufficient water depth for the vessels. Equipped with entrance 

lock all massive gates operated by machinery. Needed when the tidal level varies considerably 

(tidal range around 15m). Water is impounded by means oflocks to maintain water depth 
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Advantages: 

Maintain uniform water revel 

Avoid rubbing of ships against quay wall 

Prevent disturbances of sea from affecting the working of dock system 

IX b) 

 Necessity of tunnels: 

 To meet the requirements of rapid transportation in big cities. 

 To connect two terminals separated by a mountain by the shortest route. 

 To reduce very steep gradient 

 To avoid the excessive cost of maintenance of an open cut subjected to landslides or 

snow drifts  

 To avoid the expensive acquisition of valuable built up land, tearing up pavements and 

holding up traffic for long periods in large cities  

 When the depth of ordinary cutting exceeds 20rn and the gradient rises rapidly for a 

considerable distance after wards. 

Uses of Tunnels: Underground engineering structure or artificial gallery used for transporting 

traffic,Sewage, water, oil and mineralsetc. 

X a) Description of breakwaters: 

Most prominent feature of an artificial harbour. Break up and disperse heavy sea. Prevent the waves 

from  

exerting their destructive influence within the enclosed area of harbour. 

Two methods for reducing wave action 

Wall of sufficient height and strength takes up the forces from the waves. 

Waves are made to run along the sloping beach, their energy is absorbed gravitationally 

Types of breakwaters: 
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a) Upright Wall Breakwater 

b) Mound with superstructure 

c) Heap or mound breakwater 

Mole: a breakwater constructed in such a way that it can be used as a platform for trading and 

unloading of cargo in calm waters (as a substitute for quay) 

a) Upright Wall Breakwater:  

 Abreakwaterconstructedbyaheterogeneous assemblage of natural rubble or undressed stone. 

 When water depths are large it may be uneconomical in view of huge volume of rocks 

required. 

 Built upto water depth of50 m 

 Not suitable when space is a problem. If the barrier side may have to be used for berthing of 

ships, the RBW with faces sloping will not be suitable for berthing 

 

 

b) Mound with super structure 

Large artificial blocks of concrete, as heavy as possible (50 T -100 T) are used. Their size is limited 

only by the capacity of the handling equipment. Maximum height is governed by the height of wave, 

that does not exceed 15 m. 

 Mound with super structure mounted at low water level. 

 A solid super structure consisting of a quay protected by a parapet on the sea face is 

constructed on the top of rubble mound 



MADIN
 P

OLY
TECHNIC

 C
OLL

EGE

www.madinpoly.com  

   

 

 Mounds with super structure below low water level. The super structure can be founded 

well below the level of disturbance. 

 Waves practically have no disturbing effect. 

 

c) Upright Wall Breakwater 

Reflect the incident waves without dissipating much wave energy. Normally it is constructed in 

locations where the depth of the sea is greater than twice the design wave height 

Two types of construction 

a) Constructed with heavy rectangular concrete blocks weighing from 25 to 50 tonnes. 

b) Wall is constructed over concrete bags weighing upto 100 tonnes. 

They are deposited across the full width up to the lowwater level 

The vertical wall breakwater may be constructed with 

 Concrete blocks 

 Rock filled steel sheet pile cells 

 Concrete or steel caisson 

 Rock filled timber crib 

Concrete caisson-based break water reduces under water construction difficulties. The bulk of the 

work is done in the shore itself and is later floated to actual installation location. 

X b) Factors controlling selection of site for a bridge 
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1. Based on function of purpose 

2. Based on materials used for construction 

3. Based on alignment 

4. Based on position of high flood level 

5. Based on position of deck slab 

6. Based on loading 

7. Based on type of super structure  

8. Based on movement of deck slab 

9. Based on life 

 

 

 

 

 

 

 


