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TWO MARKS QUESTIONS AND ANSWERS

1. Define highway and highway engineering.

          The term road or roadway thus constructed is therefore termed ‘highway’ and the science and technology dealing with road engineering is generally called ‘Highway Engineering’.

2. Explain scope of highway engineering?







Scope of highway Engineering


PHASES










    DETAILS






Development, planning and locations
----------
         Basis for planning, engineering





         Surveys and highway alignment 

Highway design, Geometrics & structures
----------- 
Road construction and their design





          Design of drainage system.

Traffic performance and its control 
------------ 
Traffic studies analysis.

Materials, construction & Maintenance         ------------ 
Maintenance of pavements and                    









         Drainage System. 

Economics, finance and administration
      ------------ 
Road user cost and economic








                   analysis of highway projects.

3) What is the usage of road statistics? And what basis it is presented?


The road statistics give an idea of the stage of road development of a country. The road statistics may be presented on the basis of area of the country or the population. The road network of this country has to be considerably increased during the development plans.

4) Give some reasons for the poor state of road development in India?

           
The poor state of road development in India in the past may be due to the following reasons:

i) There was no planned development of roads in the country up to the initiation of Nagpur Road plan in the year 1943.Only during the five-year plans since 1951; the development works were speeded up.

ii) The investment even today on the road development programme is much lower than the revenue from the road transport.

iii) Poor economic conditions of the vast majority of the population in villages prohibit the owing of private vehicles and discourage the use of transport.

5) What are the main features in roman roads?

     The main features of the roman roads are:

· They were built straight regardless of gradients.

· They were built after the soft soil was removed and a hard statum was reached the total thickness of the construction was as high as 0.75 to 1.2 meters at some places, even though the magnitude of wheel loads of animal drawn vehicles was very low.

 6) What are the advantages of road transportation?

           The advantages of transportation are:

· Transportation is for advancement community

· Transportation is essential for the economic and general development of the country.

7) Give the various characteristics of roadways.

· Roads are used by various types of road vehicles like passengers, cars, buses; trucks, two or three-wheeled automobiles.etc.But railway tracks are used only by rail locomotives. Waterways are used by only ships.

· Construction & maintenance of roads is cheaper than others.

· Flexibility

· For short distance travel road transport saves time.

· Road transport is the only means of transport that offers itself to the whole community alive.

 8) What is mean by tresaguet construction?


Pierre Tresaguet (1716-1796) developed an improved method of construction in France by the year 1964.Tresaguet developed several methods of construction which were considered to be quite meritorious. The main feature of his proposal was that the thickness of construction need be only in the order of 30 cm.

9) What are the steps allowed in Macadam construction?


The construction steps are:

· Sub grade is compacted and prepared with a cross slope of 1 in 36 up to a desired width.

· Broken stones of a strong variety, all passing through 5 cm size sieve were compacted to a uniform thickness of 10 cm.

· The second layer of strong broken stones of size 3.75cm was compacted to thickness of 10 cm.

· The top layer consisted of stones of size less than 2cm compacted to a thickness of about 5 cm and finished so that the cross slopes of pavement surface was also 1 in 36.

10) What are the two important principles of good road construction given by John Macadam construction?


  The principles of good road construction are:

· It is the native soil that supports the traffic load ultimately, and when the soil is maintained in a dry state it can carry heavy loads without settlement.

· Stones which are broken to small angulr pieces and compacted can interlock with each other and form a hard surface.

11) Comparison between Macadam & Telford construction?


The two methods have been compared here:

	Macadam method
	Telford method

	i) The subgrade was given a cross slope of 1 in 36 to facilitate subgrade drainage.
	The subgrade was kept horizontal and hence subgrade drainage was not proper.

	ii) The bottom layer of pavement or the subbase course consisted of broken stones of less than 5 cm.
	Heavy foundation stones of varying sizes, about 17 cm towards the edges and 22 cm towards the centre were hand packed and prepared to serve as sub base course.

	iii) Base and surface courses consisted of broken stones of smaller sizes to compacted thickness of 10 and 5 cm respectively.
	Two layers of broken stones were compacted over the foundation stones before laying the wearing course.



	iv) The total thickness of pavement construction was kept uniform from edge t centre to a minimum value of only 25cm.
	The total thickness of construction varied from about 35 cm at the edge to about 41 cm at the centre.


12) Define CRF.



The Central Road Fund (CRF) was formed on 1st march 1929.The consumers of petrol were charged an extra leavy of 2.64 paisa per litre of petrol to build up this road development fund 20 percent of the annual revenue. The accounts of the central road fund are maintained by the Accountant General Revenue. The CRF has been revised in order to augment the revenue under this fund.

13) What are the various committees and sub committees in IRC?

             IRC has many committees and sub committees:

Committee:

·  Bituminous committee

·  Cement concrete committee

·  Road Transport Development committee

·  Research organization committee

·  Transport operation cost committee

·  Specification standard committee

Sub Committee:

·  Cement road concrete surfacing

·  Education of road engineers 

·  Soil research

· Traffic engineering

14) Define the objectives of Twenty year Road development plan.


The broad objectives are:

i) Provision of good communication in the rural areas is essential to check increasing urbanization.

ii) The future road system should besides serving the highly developed and agricultural areas, also take into account the needs of the semi-developed and undeveloped areas.

iii) The road length should be increased as to give a road density of 32 km per 100 sq.km

15) How do you calculate the total length of metalled road & NH & SH & MDR?


The formulas are:

NH + SH + MDR (km) = 
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Where,


A = Agricultural area, km2


B = Non-Agricultural area


N = Number of towns and villages with population range 2001 -5000


T= Number of towns and villages with population over 5000


D = Development allowance of 15 percent of road length.


R = Existing length of railway track, km

16) What are the recommendations made by the jayakar committee?

               The most important recommendations made by the committee are:

i) The road development in the country should be considered as a national interest as the capacity of provincial governments and local bodies.

ii) An extra tax should be levied on petrol fro the road users to develop a road development fund called central road fund.

17) What is mean by Bombay Road Plan?


The Second Twenty Year road development pan for the period 1961-81 was initiated by the IRC and was finalized in 1959 at the meeting of the chief engineers and the same was forwarded to the central government. This road development plan is also known as Bombay road plan.

18) Define IRC.


Instance of Central government a semi official technical body known as Indian Roads Congress (IRC). The IRC was constituted to provide a forum fro regular pooling of experience and ideas on all matters affecting the planning construction and maintenance of roads in India.

19) What are the objectives of Highway Research Board?

                       The objectives are IRC highway research Board is:

i) To ascertain the nature and extent of research required.

ii) To correlate research information from various organizations in India and abroad.

iii) To co-ordinate and conduct correlation services.

iv) To collect and disseminate results on research.

v) To channelize consultative services.

20) Define the main objectives of CRRI.


The main objectives are:

i) To carry out the basic and applied research for investigation, design, construction and maintenance of different types of roads and runways.

ii) To carry out research on road traffic and transportation, including traffic safety and transport economics.

iii) To render technical advice and consultancy services to various organizations.

iv) To arrange for utilization of results of research by extension unit, display centers etc.

v) To conduct refresher and training courses for staff of other research Institutions, Universities and highway Departments.

21) Define alignment and types of alignment.


The position (or) the layout of the centerline of the highway on the ground is called the alignment.

Types:

1) Horizontal alignment

2) Vertical alignment

22) What are the requirements of ideal alignment?


The basic requirements of ideal   alignment between two terminal stations are that it should be:

a) Short

b) Easy

c) Safe

d) Economical

 23) What are the factors controlling highway alignment?

               The various factors, which control the highway alignment, may be listed as:

a) Obligatory points

b) Traffic

c) Geometric design

d) Economics

e) Other considerations

                   In hill roads additional care has to be given for

a) Stability

b) Drainage

c) Geometric Standards

d) Resisting Length

24) What are the stages in engineering surveys?

              The stages of engineering surveys are:

· Map study

· Reconnaissance

· Preliminary surveys

· Final location and detailed surveys

25) What are the classifications of urban roads?

             The road system within urban areas is classified as urban roads. The urban roads, other than express ways are classified as:

· Arterial roads

· Sub-arterial roads 

· Collector roads

· Local roads

26) Define landwidth.


Right of Way is the area of land acquired for the road, along its alignment. The width of this required land is known as landwidth.

27) What is mean by Traffic lane?


The pavement or carriageway width depends on the width of traffic lane and number of lanes. The carriage way intended for one line of traffic movement may be called a traffic lane.

28) Define camber (or) cross slope.


Cross slope (or) camber is the slope provided to the road surface in the transverse direction to drain off the rainwater from the road surface.

29) Define kerbs and types of kerbs.


Kerbs indicate the boundary between the pavement and shoulder (or) sometimes islands or foot path or kerbs parking space. Kerbs may be divided into three groups:

i) Low (or) mountable types kerbs

ii) Semi-barrier types kerbs

iii) Barrier type kerbs.

30) What are the urban applications of remote sensing & GIS?

          The urban application of remote Sensing and GIS are:

· In creating construction material Inventions

· Engineering soil mapping

· Slope stability studies

· Highway planning and highway engineering

· Power line location

· Pipe line location

· Site surveys for town planning
31) What are the objectives of NHAI?


The NHAI was established under the national highway authority of India act 1988. The objectives are:

· Take responsibility of development and maintenance

· Improve and extend the NH network in an efficient

· Improve road safety including road geometric

· Provide on route facilities for road users.

· To promote the scheme of three plantations along the roads as well as beautify all major intersections and junctions.

32) What are the classifications of non-urban roads in India?

               The classifications are:

· National highways (NH)

· State highways (SH)

· District highways (DH)

· Major district roads

· Other district roads

· Village roads (VR)

33) Give the various steps in new project work.

            The Various steps are:

· Map study

· Reconnaissance survey

· Preliminary survey

· Location of final alignment

· Detailed survey

· Materials survey

· Design

· Earth work

· Pavement construction

· Construction controls

34) Define Perception.


Perception is the process of perceiving the sensations received through the sensory organs, such as the eyes, ears, skin, nose and the brain. It is recognition of the sensations and becoming aware of the information transmitted.

35) Comparison between First and second 20 year road plans.

The comparison is:

	First 20 year plan
	Second 20 year plan

	1) It divides the area into two categories namely,1) agricultural 2) Non agricultural
	It  divides the area into three categories namely 1) Developed and agricultural 2) Semi developed 3) Undeveloped

	2) The towns have been divided into six population ranges with Max as 5000 & above.
	The towns have been been divided into nine population ranges with Max as 100000 above.

	3) It allowed deduction for the length of railway track
	It did not allowed deduction for the length of railway track.

	4) The development allowance was taken as 15 % of road length
	The development allowance was taken as 5 % of road length.





16 Marks Questions and Answers

1) Briefly explain about advantages and disadvantages of road transport?

Wide Geographical Coverage provided by roads: 


Roads can be constructed to penetrate the interior of any region and to connect remote villages. The advantage becomes particularly evident when planning the communication system in hilly regions and sparsely populated areas.

Low Capital investment:


Roads can be constructed at comparatively lower initial cost than railways. The cost of roads varies with specifications, but even the best road is cheaper than a railway line.

Quick and assured deliveries:


Time is great value for a wide range of articles; including both perishables and high value is manufactured products. Road transport by its quick deliveries reduces the need for larger inventories and locking up of working capital a great cost.

Flexibility:


Road transport offers a flexible service, free from fixed schedules. Any number of trucks or buses can be pressed into service quickly to meet sudden demand or withdrawn .Such a flexibility is absent in railways, which operate generally according to fixed schedules.

Door-to-door services:


Road transport offers door-to-door service, free from transshipments from origin to destination. Railways on the other hand have to depend upon road transport for picking up loads and making deliveries.

Simpler packaging:


Road transport permits simpler packaging and crating for the protection of goods against breakage.

Personalized service:


A personal touch is generally present in road transport. The customer is given in individualized attention in various matters. 

Employment potential:


Road transport has a high employment potential. This is an important factor in a country with a large and employment problem. 

Personalized travel:


Travel by private car or motorized two wheeler or even a cycle, satisfies personal pleasures.

This is one of the main reasons for the popularity of personalized travel mode in the developed countries.

Short hauls:


 For short hauls transport is there only economical means if a major project is to be constructed and is the construction materials have to be transported through short distances one turns only to road transport.

Safety:


One of the serious advantages of road transport is its poor record of safety. Road accidents have become a serious menace, claiming enormous economic loss to the nation.

Environmental pollution:


Road transport has been one of the major causes for environmental pollution, noise fumes, vibration, loss of aesthetics, ribbon development these are the some ill effects.

Parking problem:


Road transport has caused parking problem of serious proportions in city streets.

Long hauls:


It has been found that most commodity movements are cheaper by road for short hauls up to 300-350 kms, but beyond this range, the cost advantage lies with the railways.

Energy:


Road transport consumes greater energy per passenger km and tonne km than railways.

2) Briefly explain the Tresaguet and Macadam’s method of road construction?

Tresaguet construction:


*) Pierre Tresaguet (1716-1796) developed an improved method of construction in France by the year 1964.The main feature of his proposal was that the thickness of construction need be only in the order of 30 cm.


*) Tresaguet was the inspector General of roads in France from 1775 to 1785.So his method of construction was implemented in that country in 1775.


*) The typical cross section of tresaguets road construction is given in fig. and the construction steps may be enumerated as below.

i) The sub grade was prepared and layers of large foundation stones were laid on edge by hand. At the two edges of the pavement large stones were embedded edge wise to serve as submerged kerbs stones.

ii) The corners of the heavy foundation stones were hammered and then the interstices filled with smaller stones.

iii) The top-wearing course was made of smaller stones and compacted to a thickness of about 5 cm at the edges and gradually increased towards the center.

iv) The shoulders were also provides cross slope to drain the surface water to the side drain.

Macadam Construction


John Macadam put forward an entirely new method of road construction as compared to all the previous methods. A typical cross section of Macadam construction:

i) The importance of sub grade drainage and compaction were recognized and the sub grade was compacted and was prepared with a cross slope of 1 in 36.

ii) Macadam was the first person to suggest the heavy foundation stones are not at all necessary to be placed at the bottom layer of construction.

iii) Though the total thickness of construction was less than previous methods. This technique could serve the purpose in a better way.

iv) The size of broken stones for the top layer was decided based on the stability under animal drawn vehicles.

Macadam’s method is the first method based on scientific thinking

The construction steps are:

i) Sub grade is compacted and prepared with a cross slope of 1 in 36 up to a desired width.

ii) Broken stones of a strong variety, all passing through 5 cm size sieve were compacted to a uniform thickness of 10cm.

iii) The second layer of strong broken stones of size 3.75 cm was compacted to thickness of 10 cm.

iv) The top layer consisted of stones of size less than 2 cm compacted to a thickness of about 5 cm. The cross slope of pavement surface was also 1 in 36.

3) Explain the sketches the various factors controlling the alignment of roads.

         The various factors, which control the highway alignment, in general may be listed as:

· Obligatory points

· Traffic

· Geometric design

· Economics

· Other considerations

         In hill roads additional care has to be given for

· Stability

· Drainage

· Geometric standards of hill roads

· Resisting length.

Obligatory Points: -

These control points may be divided in to two categories:

i) Points through which the alignment is to pass

ii) Points through which the alignment should not pass.

*) Obligatory points through which the road alignment has to pass may cause the alignment to often deviate from the shortest (or) easiest path.

In fig.1.shows how the straight alignment AB is deviated along the hillside pass, thus avoiding a tunnel (or) heavy cutting.

 In fig.2.shows that the straight alignment between stations A and B which passes across the river band is to be deviated along the path shown in order to cross the river at a proper bridge location.

ii) Obligatory points through which the road should not pass also may make it necessary to deviate from the proposed shortest alignment.


*) The obligatory points, which should be avoided while aligning a road, include religious places, very costly structures.


*) However if there is no alternative and the alignment has to be taken across such an area, the construction and maintenance costs are likely to be very high.

Traffic: - 



The alignment should suit traffic requirements origin and destination study should be carried out in the area and the desire lines be drawn showing the trend of traffic flow.

Geometric design: -



*) Geometric design factors such as gradient, radius of curve and sight distance also would govern the final alignment of the highway.



*) The absolute minimum sight distance, which should invariably be available in every section of the road, is the safe stopping distance for the fast moving vehicles.

Economy: - 



*) The alignment finalized based on the above factors should also be economical.



*) The initial coast of construction can be decreased if high embankments and deep cuttings are avoided and the alignment is choosing in a manner to balance the cutting and filling.

Other considerations: -



*) Various other factors, which may govern the alignment, are drainage considerations, hydrological factors, political considerations and monotony.



*) The vertical alignment is often guided by drainage considerations.



*) In a flat terrain it is possible to have a very long stretch of road, absolutely straight without horizontal curves.

Special considerations: - 

Stability: -  



While aligning hill roads, special care should be taken to align the road along the side as the hill, which is stable. The cutting and filling of earth to construct roads on hillside causes steepening of existing slopes and affect its stability.

Drainage: -



Numerous hillside drains should be provided for adequate drainage facility across the road. But the cross drainage structures being costly, attempts should be made to align the road.

Geometric standard of hill roads: -



Different sets of geometric standards are followed in hill roads with reference to gradient, curves and speed and they consequently influence the sight distance, and radius of curve and other related features.

Resisting length: -



The resisting length of a road may be calculated from the total work to be done to move the loads along the route taking the horizontal length. The actual difference in levels between the two stations and sum of ineffective rise and fall in excess of floating gradient. 

4)  Does the roads in India perform the role in achieving speedy economic development?



Roads in India perform a variety of roles in achieving speedy economic development. Some of the important aspects are discussed below:

Connection to villages:



India is a country having 590,000 villages, scattered into small habitations and often located in the extreme interior. Thus social uplift, health and education of the village population is aided by roads. 
Communications in hilly terrain:



For the hill states located along the Himalayan range, communication facility is possible only by roads because of the steep terrain involved.

Strategic importance:



The defence of the northern, north-eastern and western borders of the country is dependent to a large extent on the road system.

Helps agricultural development:



Roads have fostered quicker agricultural development facilitating movement of modern inputs such as fertilizers and high yielding seeds.

Helps dairy development:



Since the cattle wealth of the nation is concentrated in innumerable villages and small habitations, the collection and processing of surplus milk only because of roads.

Forestry development:



The forest wealth of the country is being exploited mainly because of the roads which penetrate in to the thick jungles.

Fisheries Development:


The Development of the fisheries along the coast line has been rendered possible because of the construction of link roads leading to the coast.

Tourism Development:



Some of the ancient monuments, religious places, natural parks and sanctuaries are accessible only roads. Tourism, both domestic and international, has been greatly aided by roads serving such as places of interest.

Employment:



As already stated, roads and road transport provide employment to a large number of people in the country. Since road construction involves labour intensive techniques in India, the large unemployed labour force gets gainful employment.

Famine and flood relief:



Roads have helped operations pertaining to flood and famine relief. The affected people are frequently employed on road construction to build durable assets.

Administrative convenience:


Roads have helped the effective administration of this large country. Maintenance of law and order and dispensation of justice have been aided by roads. National integration and cohesion have been brought about by roads which traverse the length and breath of the country and which link people from different parts together.

5) Briefly explain the engineering surveys needed for locating a new highway?


The stages of the engineering surveys are:

a) Map study.

b) Reconnaissance.

c) Preliminary surveys.

d) Final location and detailed surveys.

Map study: -



*) In the topographic map, to suggest the likely routes of roads. In India topographic maps are available from the survey of India with 15 or 30-meter contour intervals.


*) The main feature like rivers, hills, and valleys etc. The probable alignment can be located on the map from the following details available on the map.

· Alignment avoiding valleys, ponds or lakes

· When the road has to cross a row of hills, possibility crossing through a mountain pass.

· Approximate location of bridge site for crossing rivers, avoiding bend of the river.

· When a road is to be connected between two stations one of the top and the other on the foot of the hill then alternate routes can be suggested keeping in view the permissible alignment.

· Suppose the scale of the contour map is known, and then the contour intervals it is possible to decide the length of road required between two consecutive contours keeping the gradient within allowable limits.

· In the fig. Let A and B be two stations to be connected by road. AB is the shortest route (Straight line) APQB is a steep route in which the gradient positively exceeds 1 in 20 as the distance between the contour intervals is only about 200 meter.

· APLMNB is a route with an approximate slope of 1 in 20 whereas APEFGB is an alternate alignment with the same gradient.

· Thus the map study also is possible to drop a certain route in view of any unavoidable obstructions (or) undesirable ground enroute.

Reconnaissance:-



 The second stage of surveys for highway location is the reconnaissance to examine the general character of the area for deciding the most feasible routes for detailed studies.

Some of the details to be collected during reconnaissance are given below:

· Valleys, ponds, lakes, marshy, land, ridge, hills, permanent structures and other obstructions along the route, which are not available in the map.

· Approximate values of gradient, length of gradients and radius of curves of alternate alignments.

· Number and types of cross drainage structures maximum flood level and natural groundwater level along the probable routes.

· Soil type along the routes from field identification tests and observation of geological features.

· Sources of construction materials water and location of stone quarries.

· When the road passes through hilly or mountainous terrain, additional data regarding the geological formation types of rocks, dip of strata, seepage flow etc.

Preliminary survey: -



The main objectives of the preliminary surveys are:

· To survey the various alternate alignments proposed after the reconnaissance and to collect all the necessary physical information and details of topography, drainage and soil.

· To compare the different proposals in view of the requirements of a good alignment.

· To estimate quantity of earthwork materials and other construction aspects and to workout the cost of alternate proposals.

· To finalise the best alignment from all considerations.

The procedure of the conventional methods of preliminary survey the given steps:

*) Primary survey: -




For alternate alignments either secondary traverses (or) independent primary traverses may be necessary.

*) Topographical features: -




All geographical and other man made features along the traverse and for a certain width on either side surveyed and plotted.

*) Leveling work: -




Levelling work is also carried out side by side to give the centerline profiles and typical cross sections. The leveling work in the preliminary survey is kept to a minimum just sufficient to obtain the approximate earthwork in the alternate alignments.

*) Drainage studies: -




Drainage investigations and hydrological data are collected so as to estimate the type, number and approximate size of cross and drainage structures.

*) Soil survey: -




The soil survey conducted at this stage helps to working out details of earthwork, slopes, suitability of materials, subsoil and surface drainage requirements and pavement type and the approximate thickness requirements.

*) Material survey: -




The survey for naturally occurring materials like stone aggregates, soft aggregates etc and identification of suitable quarries should be made.

*) Traffic survey: -




Traffic surveys conducted in the region from basis for deciding the number of traffic lanes and roadway width, pavement design and economic analysis of highway project.

Final location and detailed survey: -




 The alignment finalized at the design office after the preliminary survey is to be first located on the field by establishing the centerline. The detailed survey should be carried out for collecting the information technology for the preparation of plans and construction details.

Location: -

· The centerline of the road finalized in the drawings to be translated on the ground during the location survey.

· Major and minor control points are established on the ground and center pegs are driven, checking the geometric design, requirements.

Detailed survey: -




*) Levels along his final centerline should be taken at all staked points. Levelling work is to great importance as the vertical alignment.




*) A detailed soil survey is carried out to enable drawing of the soil profile.




*) The data during the detailed survey should be elaborate and complete for preparing detailed plans, design and estimates of the project.

6) Discuss the Twenty-year road plan and its features?




The first attempt for proper planning of the highway development programme in India .On a long term basis was made at the Nagpur conference in 1943.The second twenty year plan was drawn for the period 1961-81.The third twenty year road development plan for the period 1981-2001 was approved only by the year 1984.

Nagpur road plan (or) First 20-year road plan: -




The conference of civil engineer held at nagpur in 1943 finalized the first twenty year road development plan for India called Nagpur plan the period 1943-63.The road network in the country was classified into five categories.

· National highway

· State highway

· Major district road

· Other district road

· Village road

                             Two-plan formulas were finalized at the Nagpur conference for deciding two categories of road length for the country as a whole as well as for individual areas. The two plan formula assumed the star and Grid pattern of road network.

The total length of the first category or metalled roads for national and state Highways and major District Roads in lm is given by the formula:


                                         A       B

NH+SH+MDR (km) =    --- + ---- + 1.6N + 8T   + D-R


(2.1)

                                         8       32


Where 

A=Agricultural area, km2

B = Non-agricultural are, km2

N=Number of towns and villages with population range 2001-5000

T= Number of towns and villages with population over 5000

D= Development allowance of 15 percent of road length calculated to be provided for agricultural and industrial development during the next 20 years.

R= Existing length of railway track, km.

The total length of second category roads for other District road and village Roads in km is given by the formula:


ODR + VR (km) = [0.32 V + O.8 Q +1.6 P +3.2 S] +D


(2.2)

Where,



V = Number of villages with population 500 or less



Q = Number of villages with population range 501-1000



P = Number of villages with population range 1001-2000



S = Number of villages with population range 2001-5000



D = Development allowance of 15 % for next 20 years.

From the above two formulae. It may be seen that in addition to the road length based on agricultural and non-agricultural areas, specific road length were allocated for towns and villages of different population ranges.

Salient Features of Nagpur Road Plan:

1) The responsibility of construction and maintenance of national highways was assigned to the central government.

2) It was a 20-year plan intended for the period 1943-63 aiming to provide for about two-lakh km of surfaced roads and remaining unsurfaced roads.

3) The formulae were based on star and grid pattern of road network. But the existing irregular pattern of roads and obligatory points not fitting in the geometric pattern were to be given due consideration.

4) The second category roads are meant to provide internal road system linking small villages with first category roads.

5) An allowance for agricultural and industrial development during the next 20 years was estimated as 15 percent and this allowance was to be provided while calculating the road length for both the categories of roads.

Second Twenty-Year Road Plan (1961-81): - 




The nagpur road plan was intended for the period 1943-63,but the target road length was nearly completed earlier in 1961.Hence the next long term plan for the twenty year period commencing from 1961 was initiated by the IRC and was finalized by the sub committee and this was approved by the Chief Engineers. The Second Twenty Year Road Development plan 1961-81 is also Called Bombay Road Plan.

Five different formulae were framed to calculate the lengths of NH, SH, MDR, ODR, VR.

These five formulae are given below:

a) National highway (km)


     A       B        C

                       ---- + ----  + ----      + [32 k +8 M ] +D




(2.3)

                        64      80      96





b) National Highways + State Highways (km)


   A       B        C

  ---- + ----  +-----      + [48 k + 24 M + 11.2 N +1.6 P] +D

(2.4)

   20     24      32

c)  National Highways + State Highways + Major district roads (km)


   A       B        C

                     ---- + ----  +-----    + [48 k + 24 M + 11.2 N +9.6 P+ 6.4 Q +2.4 R] + D

                      8        16      24


    d) National Highways + State Highways + Major district roads + Other District roads (km)


3A     3B      C

-----+ ---- +----- + [48 k + 24 M + 11.2 N +9.6 P+ 12.8Q +4 R + 0.8 S + 0.32 T]  (2.6)

16     32      16


    e) National Highways + State Highways + Major district roads + Other District roads +Village roads


          A        B        C

                  -----+ ---- +-----      + [48 k + 24 M + 11.2 N +9.6 P+ 12.8Q +5.9 R+1.6 S + 0.64 T 

                    4      8     12                                                                                                0.2 V] + D                         

                 

Where




A= Developed and agricultural areas; km2



B = Semi-Developed area, km2



C = Undeveloped area, km2



K = Number of towns with population over 1,00,000



M = Number of towns with population range 1,00,000-50,000

 

N = Number of towns with population range 50,000-20,000



P = Number of towns with population range 20,000-10,000

 

Q = Number of towns with population range 10,000-5,000

  

R= Number of towns with population range 5,000-2000



S = Number of towns with population range 2,000-1,000



T = Number of towns with population range 1000-500



V = Number of towns with range below 500



D = Development allowance of 5 percent of road length calculated for further development and other unforeseen factors.

Salient features of the second 20-year plan (1961-81):-

· This plan is considered to be draw more scientifically in view of development needed in under-developed areas.

· Maximum distance of any place in a developed or agricultural area would be 6.4 km from a metalled road and 2.4 km from any category of roads.

· The maximum distance from any place in a semi-developed area would be 12.8 km from a mettaled road and 4.8 km from any road.

· Every town with population above 2000 in plains and above 1000 in semi-hill areas and above 500 in hilly areas should be connected by a metalled road.

· Expressways have also been considered in this plan and 1600 km of length has been included in the proposed target of national highways

· Length of railway track is considered independent of the road system and hence it is not subtracted to get the road length.

· The development factor of only 5 percent is provided for future development and unforeseen factors.

Third Twenty-Year Road Development Plan 1981-2001: -

Policies and objectives:



The Third Twenty Year Road development Plan 1981-2001(also Known as Lucknow Road Plan) was finalized and the plan document was published by the year 1984.The major policies and objectives of this road plan are listed below:

a) Thefeatureroaddevelopment should be based on the revised classification of road system consisting of primary, secondary and tertiary road systems.

b) The road network should be developed so as to preserve the rural oriented economy and to develop small towns with all the essential facilities.

c) The overall road density in the country should be increased to 82 km per 100-sq.km areas by the year 2001.

d) The national highway network should be expanded to form square grids of 100 km sides so that no part of the country is more than 50 km away from a NH.

e) The lengths of SH and MDR required in a state or region should be decided based on both areas and number of towns with population above 5,000 in the state or region.

f) Expressways should be constructed along major traffic corridors to provide fast travel.

g) Roads should also be built in less industrialized areas to attract the growth of industries.

h) There should be improvements in environmental quality and road safety.

7) Compare the Nagpur road plan and the second twenty-year road plan discuss the merits of each: - 

	Nagpur plan
	Twenty year road plan

	 It gives the two formulae, one is to find the length of first category roads consisting of NH, SH, Major District roads.

 Second is to find the length of secondary category roads are consisting of other district roads and village roads.


	In the Second 20 year Road plan five different formulae have been given from which the length of each class of road (i.e.) NH, SH, MDR, ODR and VR.

	Nagpur road plan divides the area into two parts.

i)  Agricultural area

ii) Non Agricultural area
	In Bombay road plan, the area is divided into three parts.

a) Developed and agricultural area

b) Semi-developed area

c) Undeveloped and uncultivated area



	It has double the Nagpur plan target.
	It has a target road length of 32 km per 100-sq.km areas. 

	This formula does not take into account the towns with very large population
	In this plan, towns have been divided into nine different population ranges from less than 500 for the smallest town (or) villages to above 1, 00, 000 for largest towns.

	Nagpur road plan allowed deduction of the length of railways track in the area while calculating the length of first category roads.
	In the Bombay road plan the length of railway track is not deducted.

	Allowance for development of agriculture and industry during the next 20 years was made in nagpur plan by allowing 15 percent.
	The allowance for development due to unforeseen factors according to the second plan is only 5 percent.


*) The length of various categories of roads as per the targets of Bombay road plan of 1961-81 and the road lengths achieved by the year 1981.

*) The length of NH, SH and MDR achieved by the year 1981 fell short of the plan targets.

*) The length of ODR and VR achieved were however much higher.

8) Write short notes on:

i)   Right of way 




ii) Carriage way




iii) Camber




iv) Kerbs

Right of way:



*) Right of way is the area of land acquired for the road along its alignment. The width of this acquired land is known as land width and it depends on the importance of the road and possible future development.



*) A minimum land width has been prescribed for each category of road. The land width is governed by the following factor:



i) Width of formation depending on the category of highway and width of roadway and road margins.



ii) Height of embankment or depth of cutting which is governed by the topography and the vertical alignment.

iii) Side slopes of embankment (or) cutting which depend on the height of the slope. Drainage system and their size. Which depends on the rainfall, topography and runoff.

Carriage way (or) Width of pavement:



*) The pavement or carriageway width depends on the width of traffic lane and number of lanes. The carriage way intended for one line of traffic movement may be called a traffic lane.



*) Keeping all these in view a width of 3.75m is considered desirable for a road having single lane for vehicles of maximum width 2.44m.For pavements having two or more lanes, width 0f 3.5m per lane is considered sufficient.

*) The maximum width of vehicle as per IRC specification is 2.44m.If a single carriageway of width 3.8m is provided, a side clearance of 0.68m would be obtained in fig.



*)  In the case of two lane pavement of width 0.7m a minimum clearance between two lanes of traffic would be 1.06m for the widest vehicles on the road. The number of lanes required in a highway depends on the predicted traffic volume and the design traffic volume of each lane.

Camber:



*) Camber (or) cross slope is the sloe provided to the road surface in the transverse direction to drain off the rain water from the road surface. The pavement surface by providing cross slope is considered important because of two reasons.



i) To prevent the entry of surface water into the sub grade soil through pavement.



ii) To prevent the entry of water into the bituminous pavement layers, as continued contact with water causes stripping.



iii) To improve the rainwater from the pavement surface as quickly as possible and to allow the pavement to get dry soon after the rain.



*) The rate of camber or cross slope is usually designated by 1 in n which means that the transverse sloe is in ratio 1 vertical  to n horizontal. Camber is also expressed as a percentage.



*) The required camber of a pavement depends on:




i) The type of pavement surface




ii) The amount of rainfall



*) The minimum camber needed to drain off surface water may be adopted keeping in view the type of pavement surface and the amount of rainfall in the locality.



Too step cross slope is not desirable because of the following reasons:



i)  Transverse of filt of vehicles causes uncomfortable side thrust and a drag on the steering of automobiles.



ii) Discomfort causing throw of vehicle when crossing the crown during overtaking operations.



iii) Problems of toppling over of highly laden bullock carts and trucks.



iv) Formation of cross ruts due to rapid flow of water.



v) Tendency of most of the vehicles to travel along the center line.

Kerbs:



*) Kerbs indicate the boundary between the pavement and shoulder (or) sometimes island or foot path or kerb parking space.



*) There are variety of kerb designs; kerbs may be mainly divided in to three groups based on their functions.

 i) Low (or) mountable type kerbs which though encourage traffic to remain in the through traffic lanes, yet allow the driver to enter the shoulder area with little difficulty. This type of kerb is provided at medians and channelization schemes and is also useful for longitudinal drainage system.

ii) Semi-barrier type kerb is provided on the periphery of roadway where the pedestrian traffic is high.

This type of kerb has a height of about 15cm above the pavement edge with a batter of 1:1 on the top 7.5 cm.This kerb prevents encroachment of parking vehicles. But at acute emergency it is possible to drive over this kerb with some difficulty.


iii) Barrier type kerb is provided in built up areas adjacent t foot paths with considerable pedestrian traffic. The height of kerb stone is about 20 cm above the pavement edge with a steep batter of 1.0 vertical 0.25 horizontal.
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