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ABSTRACT 

Design for new pavement is worked out in accordance with prevalent practices in the country. The design 

of new flexible pavement is carried out as per IRC: 37-2001 The pavement design is done using 

Mechanistic Empirical principles with non-conventional materials i.e. laying cemented base/sub-base 

layer The purpose of pavement design activity is to provide the most cost-effective pavement structure 

while optimizing the level of service provided to road users. These goals may frequently conflict. For 

instance, it may be most cost-effective to annually place a low-cost surfacing on a given segment of 

pavement..Flexible, usually asphalt, is laid with no reinforcement or with a specialized fabric 

reinforcement that permits limited flow or repositioning of the roadbed underground changes. CBR 

method of pavement design adopts a technique where the soaked CBR value of the soil sub grade is 

evaluated and the appropriate design curve is chosen by taking the anticipated traffic and is loaded into 

consideration As with any pavement structure, quality begins at the foundation level. These structures 

must have a uniform, stiff, durable foundation that will adequately support the premium materials placed 

above. To establish the appropriate type and level of stabilization according to established test procedures, 

a geotechnical investigation of the underlying soils should be performed. Where stabilization of the 

subgrade is impractical, a high quality granular base, cement-treated base, or other engineered foundation 

should be used. Here we have seen various tests used for finding the strength of soil, the prominent ones 

being CBR and plate load test. CBR test assesses the strength of soil, whereas plate load test is used to 

evaluate its support capability. 

INTRODUCTION 

When construction, maintenance, and 

rehabilitation costs are considered, the single 

most costly element of a highway system is the 

pavement structure. In an effort to reduce this 

cost, various organizations agencies have 

sponsored a continuous program and research on 

pavements over the last 80 years. Although 

much has been learned, the state of knowledge 

on the behavior of paving materials remains 

incomplete. Variables associated with traffic 

loading, location, and environment make 

absolutely precise pavement performance 

predictions for new or rehabilitated sections very 

difficult.  

The lack of perfect predictive capability, 

however, does not mean that pavement design 

activities are useless. On the contrary, current 

design procedures almost always provide 

pavements that perform at least as long as the 

target design period with a high degree of 

reliability. These predictions, combined with 

sound engineering judgment and knowledge of 

previous pavement performance in an area, is 

essential for most effectively allocating finite 

paving resources. 

The purpose of pavement design activity is to 

provide the most cost-effective pavement 

structure while optimizing the level of service 

provided to road users. These goals may 

frequently conflict. For instance, it may be most 

cost-effective to annually place a low-cost 

surfacing on a given segment of pavement. 

However, the service disruption required for 

yearly rehabilitation of the pavement would 
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clearly be unacceptable for all but the lowest 

level traffic conditions. Conversely, a more 

initially expensive pavement design with a 

longer life, such as concrete or “perpetual” 

asphalt pavement, may ultimately be more cost 

effective, but funding constraints may also make 

that choice impractical. Cost alone can never 

wholly define the “best” pavement design. 

This is an introduction to flexible pavement 

design for engineers. It is not intended as 

definitive treatise, and it does not encompass the 

design of rigid pavements. Engineers are 

cautioned that much of pavement design is 

governed by codes, specifications and practices 

of public agencies. Engineers must always 

determine the requirements of the regulatory 

authority within whose jurisdiction specific 

projects fall. 

The prime factor influencing the structural 

design of a pavement is the load-carrying 

capacity required. The thickness of pavement 

necessary to provide the desired load-carrying 

capacity is a function of the following five 

principal variables: 

• Vehicle wheel load or axle load.  

• Configuration of vehicle wheels or 

tracks.  

• Volume of traffic during the design life 

of pavement.  

• Soil strength.  

• Modulus of rupture (flexural strength) 

for concrete pavements.  

 

Fig 3.3: Casagrande’s apparatus 

The procedure presented here for design of 

flexible pavements is generally referred to as the 

California Bearing Ratio (CBR) design 

procedure. This procedure requires that each 

layer be thick enough to distribute the stresses 

induced by traffic so that when they reach the 

underlying layer they will not overstress and 

produce excessive shear deformation in the 

underlying layer. Each layer must also be 

compacted adequately so that traffic does not 

produce an intolerable amount of added 

compaction. Use ASTM D 1557 compaction 

effort procedures to design against consolidation 

under traffic. 

 

Fig 3.4: conepenetro meter 

 

Fig 3.5: Plastic limit test 
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TYPES OF PAVEMENTS 

There are two types of pavements namely: 

• Flexible pavement 

• Rigid pavement 

FLEXIBLE PAVEMENT: 

Are those pavements which reflect the 

deformation of sub-grade and the subsequent 

layers to the surface. Flexible, usually asphalt, is 

laid with no reinforcement or with a specialized 

fabric reinforcement that permits limited flow or 

repositioning of the roadbed underground 

changes. 

The design of flexible pavement is based on load 

distributing characteristic of the component 

layers. The black top pavement including water 

& gravel bound macadam fall in this category. 

Flexible pavement on the whole has low or 

negligible flexible strength flexible in their 

structural action. The flexible pavement layers 

transmit the vertical or compressive stresses to 

the lower layers by grain transfer through 

contact points of granular structure. 

The vertical compressive stress  is  maximum   

on  the  pavement surface directly under the 

wheel load and is equal to contact pressure 

under the wheels. Due to the ability to distribute 

the stress to large area in the shape of truncated 

cone the stresses get decreased in the lower 

layer. 

As such the flexible pavement may be 

constructed in a number of layers and the top 

layer has to be strongest as the highest 

compressive stresses. 

To be sustained by this layer, in addition to wear 

and tear, the lower layer have to take up only 

lesser magnitude of stress as there is no direct 

wearing action die to traffic loads, therefore 

inferior material with lower cast can be used in 

the lower layers. 

RIGID PAVEMENT: 

The rigid characteristic of the pavement are 

associated with rigidity or flexural strength or 

slab action so the load is distributed over a wide 

area of sub grade soil. Rigid pavement is laid in 

slabs with steel reinforcement. 

The rigid pavements are made of cement 

concrete either plan, reinforced or pre-stressed 

concrete. 

Critical condition of stress in the rigid pavement 

is the maximum flexural stress occurring in the 

slab due to wheel load and the temperature 

changes. 

Rigid pavement is designed and analyzed by 

using the elastic theory. 

 

Fig 3.7: Core cutting of soil 

PAVEMENT MATERIALS 

OVERVIEW: 

 Pavements are a conglomeration of 

materials.  These materials, their associated 

properties, and their interactions determine the 

properties of the resultant pavement.  Thus, a 

good understanding of these materials, how they 

are characterized, and how they perform is 

fundamental to understanding pavement.  The 

materials which are used in the construction of 

highway are of intense interest to the highway 

engineer.  This requires not only a thorough 
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understanding of the soil and aggregate 

properties which affect pavement stability and 

durability, but also the binding materials which 

may be added to improve these pavement 

features. 

SUB GRADE SOIL: 

 Soil is an accumulation or deposit of 

earth material, derived naturally from the 

disintegration of rocks or decay of vegetation 

that can be excavated readily with power 

equipment in the field or disintegrated by gentle 

mechanical means in the laboratory.  The 

supporting soil beneath pavement and its special 

under courses is called sub grade.  Undisturbed 

soil beneath the pavement is called natural sub 

grade.  Compacted sub grade is the soil 

compacted by controlled movement of heavy 

compactors. 

DESIRABLE PROPERTIES: 

The desirable properties of sub grade soil as a 

highway material are 

• Stability 

• Incompressibility 

• Permanency of strength 

• Minimum changes in volume and 

stability under adverse conditions of 

weather and ground water 

• Good drainage, and 

• Ease of compaction 

SOIL TYPES: 

 The wide range of soil types available as 

highway construction materials have made it 

obligatory on the part of the highway engineer to 

identify and classify different soils.  A survey of 

locally available materials and soil types 

conducted in India revealed wide variety of soil 

types, gravel, moorum and naturally occurring 

soft aggregates, which can be used in road 

construction. Broadly, the soil types can be 

categorized as Laterite soil, Moorum / red soil, 

Desert sands, Alluvial soil, Clay including Black 

cotton soil. 

• Gravel: These are coarse materials with 

particle size under 2.36 mm with little or 

no fines contributing to cohesion of 

materials. 

• Moorum: These are products of 

decomposition and weathering of the 

pavement rock. Visually these are 

similar to gravel except presence of 

higher content of fines. 

• Silts: These are finer than sand, brighter 

in color as compared to clay, and exhibit 

little cohesion. When a lump of silty soil 

mixed with water, alternately squeezed 

and tapped a shiny surface makes its 

appearance, thus dilatancy is a specific 

property of such soil. 

• Clays: These are finer than silts. Clayey 

soils exhibit stickiness, high strength 

when dry, and show no dilatancy. Black 

cotton soil and other expansive clays 

exhibit swelling and shrinkage 

properties. Paste of clay with water 

when rubbed in between fingers leaves 

stain, which is not observed for silts. 

TESTS ON SOIL: 

 Sub grade soil is an integral part of the 

road pavement structure as it provides the 

support to the pavement from beneath. The sub 

grade soil and its properties are important in the 

design of pavement structure. The main function 

of the sub grade is to give adequate support to 

the pavement and for this the sub grade should 

possess sufficient stability under adverse 

climatic and loading conditions. Therefore, it is 

very essential to evaluate the sub grade by 

conducting tests. 

The tests used to evaluate the strength properties 

of soils may be broadly divided into three 

groups: 
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• Shear tests 

• Bearing tests 

• Penetration tests 

FLEXIBLE PAVEMENT DESIGN 

METHODS 

Flexible pavement is one in which the process of 

design itself ensures that none of the layers of 

the pavement are over stressed under the 

application of load. In other words it is designed 

in such a way that no section of the pavement 

structure is subjected to excessive to form a 

localized depression. 

 The magnitude of load stresses occurs in 

the top layer of the pavement. Hence maximum 

caution is exercised in material selection and 

only superior quality pavement is used for top 

layers and medium quality material can be used 

for subsequence layers as load stress reduces at 

that levels. 

 A rational designing of flexible 

pavements is not possible as there is no fixed 

pattern to express process and service behavior 

of pavement either theoretically or by 

mathematical laws. Hence flexible pavement 

designs are either empirical or semi-empirical, in 

which experience gained on the behavior of the 

pavements in the past are brought into use and 

are considered as a bench mark for designing a 

pavement. 

The design methods are based on soil 

classification like sump index valve and 

methods based on soil strength like California 

bearing ratio, California resistance value or R 

value and sub-grade support based on plate 

bearing tests. 

Basically a method based on stress deformation 

characteristics of the pavement layers utilizes 

the theoretical considerations of elastic layered 

system analysis is considered to be a good 

option. A   designer understands of theoretical 

analysis plays a pivotal role since this helps to 

recognize the complexity of the phenomenon 

that is involved in designing. 

Empirical methods, semi empirical methods and 

theoretical methods are the three approaches of 

flexible pavement design. 

Empirical method is based on physical 

properties or strength parameters and soil 

subgrade. 

Semi-empirical method is the one in which the 

design is based on stress-strain function and 

modifications based on experience of the 

designer. 

Theoretical methods are based on analysis and 

mathematical computations. 

Each of the above approaches has its own 

advantages and limitations. 

GROUP INDEX METHOD: 

This method adopts analysis of the Group Index 

(GI) value of the soil. Then the anticipated 

traffic and load involvement is estimated by 

dividing the road traffic as light, medium or 

heavy. Then the appropriate design curve is 

chosen based on the total thickness of pavement 

i.e. surface, base and sub-base. Then the weight 

exceeding 3 tons per day in both directions. 

When sub-base course materials contain 

substantial proportion of aggregate of size above 

20mm the CBR value of these materials would 

not be valid for the design of subsequent layers 

above them and open graded premixed carpet up 

to 2.5cm thickness should not be counted as total 

thickness of payment as they do not increase the 

structural capacity of the pavement. 

Group index design chart would be prepared 

corresponding to the GI values of the soil. This 

adopts empirical method based on physical 

properties of the sub-grade soil and does not 

consider the strength characters of the sub-grade 

soil and therefore raises the question on the 



BALA KRISHNA J, et al, International Journal of Research Sciences and 
Advanced Engineering [IJRSAE]TM 
Volume 2, Issue 20, PP: 31 - 44, OCT - DEC’ 2017. 
 

 

 
 

 
 

International Journal of Research Sciences and Advanced Engineering 

                             Vol.2 (20), ISSN: 2319-6106, OCT - DEC’ 2017.                       PP: 31 - 44 

reliability of the design purely based on the 

index properties of the soil only. 

CALIFORNIA RESISTANCE VALUE 

METHOD: 

In the year 1948 Hveem and Carmany  have 

provided Design method based on station-meter 

R value cohesion-meter C value. Based on 

performance data it was established that 

pavement thickness varies directly with R value 

and logarithm of load repetitions. The pavement 

thickness is given by empirical equation 

Thickness, t  = [K T (3.1416) x (90-R)] 

    [C1/5 ] 

Design Procedure 

The design of a pavement section has to satisfy 

resistance value of sub-grade, expansion 

pressure and exudation pressure. 

Laboratory tests are performing on subgrade soil 

sample compacted at different moisture contents 

to find Hveem statrilo-meter R values expansion 

pressure and exudation pressures. The pressure 

required to force out water from a compacted 

subgrade soil sample is known as exudation 

pressure and depends on soil type and moisture 

content. As compacting moisture content 

increases the R value, exudation and expansion 

pressure decreases. Pavement thickness may be 

calculated assuming it to consist of a single layer 

material of known C value such as gravel or 

water. Other component layers can be chosen as 

per the traffic and climate requirements. 

TRIAXIAL METHOD: 

        This method is used to determine the values 

of elastic module for various materials. If 

pavement and sub-grade are considered as a two 

layers system, a stiffness factor had to be 

introducing to take into account the different 

values of modulus of elasticity of two layers. 

The thickness is then modified using stiffness 

factor of modulus of elasticity of sub-grade and 

pavement respectively. The thickness design is 

based on elastic theory thus the causes highway 

department design method maybe categorized as 

semi theoretical or semi empirical method using 

tri-axial test method. 

Thickness, t = √(3Pxy/2πEΔ)2 – a2  

CALIFORNIA BEARING RATIO 

METHOD: 

 CBR was introduced in USA by the 

California division of highways in which survey 

on this existing method of pavement design was 

made and CBR method was adopted for 

designing military airport pavements. The major 

advantage of CBR method being the simplicity 

of the test procedure based on extensive data 

convicted on CBR method which behaved 

satisfactory and those which failed an empirical 

design chart was developed correlating the CBR 

value and pavement thickness as a given CBR 

required a certain thickness of pavement layer as 

a cover because a higher load needs a thicker 

pavement layer to protect the sub-grade. This 

can be explained by the following chart: 

 

 

Fig 4.1: CBR Curve for flexible pavement 
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Figure 4.2: CBR Test 

 

Fig 4.3: Plate load test 

TRAFFIC AND TRANSPORTATION 

PLANNING: 

A continual demand for improvements in 

highway facilities rises along with the growth of 

population and traffic around cities. The 

problem of traffic accidents and congestion in 

urban roads is mainly due to improper planning 

of roads network and poor traffic planning. 

Hence traffic functions occupy a good position 

in corporations and municipalities with activities 

like design, regulation, planning and 

administrative functions. Municipal 

organizations can have such a traffic engineering 

unit with several divisions such as field studies, 

accident analysis traffic control devices design 

and planning economic analysis and 

administration. As travelling public is more 

considered about their safety and quick 

movements hence a provision can be made to 

divert a part of the income obtained from the 

road users in form of taxes, parking charges, 

tolls etc. towards these activities. 

Urban transportation planning process: it is 

developed in a series of stages like inventories, 

trip generation, trip distribution, model split, 

traffic assignment, plan preparation & 

evaluation. 

Inventories: In this travel characteristics and 

transportation facilities are collected through a 

series of surveys. For this metropolitan area 

under study is sub divided in to a number of 

smaller zones. The following rules are followed 

for zoning. 

Zones should be homogeneous in land usage and 

should be of homogeneous traffic characteristics 

and should confirm to natural and physical 

barriers and should have a geometrical shape for 

easy determination of centeroid. Then detailed 

surveys are organized to access the existing 

activity levels and transportation facility, 

interviews, surveys, home hold trends, land use 

etc and a physical inventory of highway not 

work are carried out. 

The information collected is analyzed with 

respect to past trends and future expectations 

forming the base for further travel demand 

analysis.  The traffic volume studies were 

conducted by others and we have taken that data 

as inpu into our design.  For documentation 

purpose we are providing one sheet that shows 

the data sheet which was used for the traffic 

volume study in Appendix II.  

TRIP GENERATION: 

 Trip generation concerns with the 

estimation of no of trips produced to a given 

zone and are defined as one way moment having 

single purpose and mode of travel between a 
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point of origin and a point of destination. Two 

popular methods are multiple repression analysis 

and category analysis. In this house hold trip 

making is considered rather than zonal trip 

making. This procedure involves division of 

households into a set of categories to determine 

the base year trip rates to each category. To 

predict the future trip generation the expected no 

of house hold in such category at the design year 

are to be multiplied by the corresponding trip 

rate and summed up over the zone.   

TRIP DISTRIBUTION: 

 Trip distribution is the stage where the 

trips generated and attracted from each zone are 

distributed to any other zone. In this the trips 

between any two zones are directly proportional 

to the number of trips generated in one zone. 

The number of trips attracted to zone is 

inversely proportional to same functions of 

distance or separation between two zones. 

MODEL SPLIT: 

Under this the times and costs of travel by car 

and bus made are assessed between two O-D 

points. Then the O-D pair is determined with the 

help of diversion curves and the number of bus 

or car trips likely to be made within the O-D. 

TRAFFIC ASSIGNMENT: 

Under this the shortest route between the given 

O-D pair is identified and all the trips between 

these two zones are then assigned to this path. 

Similarly the trips between any two O-D pairs 

are assigned to respective shortest routes.  

The data obtained from the lab is provided in the 

following table: 

 

 

Fig 5.1: Traffic volume 

 

Graph 5.1: CBR curves for flexible pavement 

design 
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Fig 5.2: Signal sstem 

 

PLAN PREPARATION AND 

EVALUATION:  

In this a set of objectives are specified and 

various land use and transportation plans are 

developed. The benefits, losses and the net 

returns with estimated investment are then 

compared. Then an economic criterion is used to 

choose the best alternative by critical analysis. 

FLEXIBLE PAVEMENT CONSTRUCTION 

Content of this chapter is made available from 

the University of Washington, Pavement Tools 

Consortium. 

This chapter provides a general overview of the 

equipment and procedures involved in the 

construction flexible pavements. The equipment 

includes hot mix plant operations, trucks, 

placement equipment, and compaction 

equipment. Construction procedures such as 

surface preparation and compaction are also 

discussed. 

This chapter will cover the following topics: 

• pavement surface preparation 

• plant operation 

• mix transport 

• mix placement 

• compaction 

• ride quality 

• base and sub-grade preparation. 

BASE AND SUBGRADE PREPARATION: 

Pavement performance can be largely attributed 

to the performance of its foundation, which is 

comprised of the subgrade and base layers. Base 

and subgrade layers must provide adequate and 

moisture resistant strength and modulus, in 

addition to durability and stability. 

Frequently, in situ soils and local base materials 

do not meet project-specific requirements. Texas 

also has some of the most expansive soils in the 

country, which cause distresses in many 

pavements around the state. 

Currently, a large portion of pavement 

construction consists of rehabilitating existing 

roads. These roads frequently contain subgrade 

or base material layers that are inadequate for 

current traffic loading demands. Shortages of 

high quality soil-aggregate sources are becoming 

more and more common statewide. 

In order to achieve specified properties, 

subgrade, select fill, and base materials 

frequently require treatment with additives such 

as asphalt, cement, fly ash, and lime. Each 

Additive selection criteria can be found in the “ 

Guidelines for Modification and Stabilization of 

Soils and Base Materials for Use in Pavement 

Structures.” This document also outlines the 

proper methodology of defining the goals for 

treatment and selecting, designing, and 

evaluating treated soils and base courses for 

pavement structures. In addition, this document 

provides some basic knowledge on the various 

treatment methods and the mechanism each 

treatment methods employs. Please contact the 

personnel listed in the document for further 

questions. 

PAVEMENT SURFACE PREPARATION: 
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Surface Condition 

The performance of a flexible pavement under 

traffic is directly related to the condition of the 

surface on which the pavement layers are 

placed. For a full-depth asphalt pavement, if the 

condition of the subgrade soil is poor, the 

ultimate durability of the roadway may be 

reduced. For hot mix asphalt (HMA) layers 

placed on top of a new, untreated granular base 

course, the base material should not be distorted 

by the trucks carrying the mix to the paver. For 

HMA placed as an overlay on top of an existing 

HMA layer, the surface should be free of major 

distresses, smooth and clean. 

Prime Coat - Flexible Pavements 

For flexible pavements, the graded sub-grade or 

the top granular base layer may be prepared with 

a prime coat. A prime coat is a sprayed 

application of a cutback (MC-30 or MC-70) or 

emulsion asphalt applied to the surface of 

untreated sub-grade or base layers. The prime 

coat serves several purposes: 

• fills the surface voids and protect the 

base from weather 

• stabilizes the fines and preserve the base 

material 

• promotes bonding to the subsequent 

pavement layers. 

The project plans specify the rate at which the 

prime coat is applied, and rates will vary from 

one project to another. Generally, however, 

medium curing cutback asphalt is applied at the 

range between 0.2 to 0.5 gal/yd2, and emulsified 

asphalts are applied between 0.1 to 0.3 gal/yd2. 

For emulsions it is recommended to mix the 

emulsion with the top 1 in. of the base. 

Under Seals 

Existing Surface Preparation for Overlays 

includes an under seal which is a sprayed 

application of asphalt binder (emulsion or hot 

applied asphalt binder) immediately covered by 

a layer of one-sized aggregate. The under seal 

provides several benefits, such as waterproofing 

the surface, sealing small cracks and protecting 

the underneath surface from solar radiations. 

The application of an under seal should be 

strongly considered when placing a thin ACP 

layer on top of a flexible base. The Seal Coat 

and Surface Treatment Manual covers in detail 

the design and construction of seal coats. 

Existing Surface Preparation For Overlays 

Overlays make up a large portion of the roadway 

paving done today. The degree of surface 

preparation for an overlay is dependent on the 

condition and type of the existing pavement. 

Generally, the existing pavement should be 

structurally sound, level, clean and capable of 

bonding to the overlay. To meet these 

prerequisites, the existing pavement is usually 

repaired, leveled (by milling, leveling or both), 

cleaned and then coated with a binding agent. 

This subsection covers: 

• Repair 

• Tack coats. 

A tack coat material can be a PG binder or an 

emulsion layer applied between HMA pavement 

lifts to promote bonding. Adequate bonding 

between constructed lifts (especially between the 

existing road surface and an overlay) is critical 

for the constructed pavement structure to behave 

as a single unit and provide adequate strength. If 

adjacent layers do not bond to one another they 

essentially behave as multiple independent thin 

layers - none of which are designed to 

accommodate the anticipated traffic-imposed 

bending stresses. Inadequate bonding between 

layers can result in delaminating (deboning) 

followed by longitudinal wheel path cracking, 

alligator cracking, potholes, and other distresses 

such as rutting that greatly reduce pavement life. 

Application 
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Tack coats should be applied uniformly across 

the entire pavement surface and result in more 

than about 90% surface coverage. In order for 

this uniformity to be consistently achieved, all 

aspects of the application must be considered 

and carefully controlled. Specific aspects are: 

• the condition of the pavement surface 

receiving the tack coat 

• the application rate 

• type of tack coat according to standard 

Tuxedo specifications on Limestone 

Rock Asphalt Pavement, Item 330, and 

hot-mix items 334, 340, 341, 342, 344, 

and 346. 

 

 

 

 

Figure 6.1: Tack coat tracking resulting in no 

tack coat in the wheel path. © Copyright 2006 

University of Washington 

 

 

Figure 6.3: Tack Coat Distributor Truck. © 

Copyright 2006 University of Washington 

 

Figure 4-4. Distributor Truck Spray Bar. 

 

Figure 6.6: Tack coat application. 

 

DISCUSSIONS 

ROLE OF TRANSPORTATION: 

 Transportation plays a pivotal role in 

over all development of any country. Since 

every commodity that is produced needs to be 

transported at all stages from production to 

distribution or it is a 

chain of events that needs transportation from 

production to distribution i.e., from production 

centers to marketing centers from there to 

retailers and consumers for distribution . In 

adequate transportation affects socio-economic 

development of a country. Adequate 

transportation system highlights the social and 

economic development. 

ECONOMIC ACTIVITY AND 

TRANSPORTATION: 

 Two important factors of economic 

activity are demand and supply. The importance 

of transportation in economic activity depends 

http://onlinemanuals.txdot.gov/txdotmanuals/pdm/images/figure_6_1.jpg
http://onlinemanuals.txdot.gov/txdotmanuals/pdm/images/figure_6_3.jpg
http://onlinemanuals.txdot.gov/txdotmanuals/pdm/images/figure_6_4.jpg
http://onlinemanuals.txdot.gov/txdotmanuals/pdm/images/figure_6_7.jpg
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on human needs for goods and commodities and 

how effectively there are produced and 

distributed or it may be said that  increased 

productivity and effective transportation can 

lower the cost of production as transportation 

cost always influence the price of commodities. 

SOCIAL EFFECTES OF 

TRANSPORTATION: 

 Population always settle along river 

shores, road sides and near railway stations 

hoping that there would be a constant supply of 

goods and commodities through this modes of 

transportation that is rail, road and water .In the 

present concept of transportation network 

attempts are being made of decentralize the 

population and centers away from the sides of 

main transportation roots. In order to avoid 

congestion around the populated areas, sub 

urban living and industrial enterprises not 

developing. This sub urban and satellite down 

should be linked with rapid transits system. 

Improved transportation reduces sectionalism 

due to reduced travel time .As prosperity and 

employment of urban areas attracts the 

population from other areas. Adequate mass 

transportation is required to cater the mobility 

from the place to another that is office, schools, 

hospitals, Factories etc. Efficient transits 

facilities are required for intercity and long 

distance travel. This encourages people to live in 

places away from their work places. Transport 

facilities are also important for safety, & law and 

order.  

ROLE OF TRANSPORTATION IN RURAL 

DEVELOPMENT: 

 Overall development of country cannot 

be assessed by the development in urban centers 

alone as majority of people live in villages. 

Improvement of transportation in rural areas is a 

must so that fertilizers and other inputs for 

agriculture and cottage industries can reach rural 

population and also facilitate than by seeing 

their product at a remunerative prices at various 

marketing centers. This improves economic 

growth and decreased wastage. With improved 

facilities for education and health care the urge 

for migration to urban centers decreases thus 

helping in the balanced development of country. 

DIFFERENT MODES OF 

TRASPORTATION: 

 The four major modes of transportation 

are road ways, railways, waterways & airways. 

Transportation by air is fastest among four as it 

saves transport time and transportation by water 

is the slowest is among the four modes but it is 

possible only between the ports of sea roots or 

where island transportation methods are 

available. Transportation through railways could 

be advantages both for passengers and goods 

particularly for longer distances. As these could 

serve as a feeder system for transportation to the 

interior parts between railway stations through 

road transport of the products .Therefore full 

advantage of this mode should be taken for 

transportation of bulk goods along land where 

the railway facilities are available. 

Transportation by the road is the only mode that 

has maximum flexibility for travel with 

reference to route, direction, time and speed of 

travel. It is possible to provide door to door 

service through any mode of road vehicle. All 

the other three modes of transport are dependent 

on road transportation for the service to and 

from the respective terminals, airports, harbors 

or stations. Therefore road transportation serves 

as feeder system for other modes of 

transportation for distribution throughout the 

country.  

` Transportation engineering which deals 

with planning, design, construction and 

maintenance of airport is termed as airport 

engineering. The design and laying of railway 

tracks and yards, and their maintenance is 

termed as railway engineering. The planning, 
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design, construction and maintenance of roads 

are covered under road engineering or highway 

engineering. 

CHARACTERISTICS OF ROAD 

TRANSPORT: 

Road transport is nearest to the people as the 

passengers and goods are to be transported by 

roads before reaching a railway station or an 

airport. Only road transport could connect the 

remotest villages of the vast country like ours. 

The characteristics of road transport are: 

• Roads are used by various types of road 

vehicles like cars, buses, trucks, two and 

three wheelers, carts etc. 

• Not only road transport requires small 

investment, maintenance of roads is also 

cheaper than that of railway tracks, 

harbors and airports. 

• Road transport offers a complete 

freedom to road users. Flexibility of 

changes in location, direction and speed 

and time of travel are higher than any 

other mode of transport, in particular for 

short distance travel. 

IMPORTANCE OF ROADS IN INDIA: 

 Deficiency in road development led to 

the setbacks in agricultural, commercial and 

industrial sectors. Overall economic progress 

can be achieved by providing adequate transport 

facilities between villages and other district head 

quarters and there is a need for express ways to 

keep pace with the requirement of uninterrupted 

movement of fast vehicles. Roads in terms of 

length and quality are to be laid in order to meet 

the demand. Road development generates 

considerable employment potential. A road in 

reasonably good condition can save 15 to 40% 

in vehicle maintenance cost and the revenue 

from road transport in higher than the 

investment mode on road development plans. 

CONCLUSIONS 

  Transportation engineering is a very 

diverse and multidisciplinary field, which deals 

with the planning, design, operation and 

maintenance of transportation systems. Good 

transportation is that which provides safe, rapid, 

comfortable, convenient, economical, and 

environmentally compatible movement of both 

goods and people. This profession carries a 

distinct societal responsibility. Transportation 

planners and engineers recognize the fact that 

transportation systems constitute a potent force 

in shaping the course of regional development. 

Planning and development of transportation 

facilities generally raises living standards and 

enhance the aggregate of community values. 

The quality of any pavement is affected by the 

materials used for construction. Coming to the 

sub-grade, soil is the most important material. 

Here we have seen various tests used for finding 

the strength of soil, the prominent ones being 

CBR and plate load test. CBR test assesses the 

strength of soil, whereas plate load test is used to 

evaluate its support capability. 

RECOMMENDATIONS 

At the cross section of the streets placing the 

signals to control the traffic is mandatory and 

speed limits should be indicated on the road 

side.   Any new construction of a shopping 

complex should be approved with adequate 

parking place only.  Storm water management 

plan should be designed for the roads so that 

water will not be accumulated on the roads that 

cause traffic problems.  

After completing this main project, based on our 

understanding and experience from the site visits 

the following recommendations are made. 

• Proper pavement. 

• Signal lights in junction. 

• Maintaining the speed limits is the first 

step to reduce the accidents. 
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• Maintaining route information in every 

bus stop will help the educated and 

uneducated people. 

• Adequate parking place for shopping 

complexes should be provided. 

• Properly designed fly-overs should be 

constructed on the roads to help traffic 

accidents and flow. 

• Installing telephones and web cams for 

each 200 meters on the road. 

• Provide and maintain dust bins to 

maintain the environment. 

• For pedestrians crossing the road to 

maintain that for 100 m to 200 m 

• Foot paths. 

• Avoid narrow roads. 

• Drinking water facility on the road. 

• To construct separate roads for 

important places. 

• Boards for Toll free numbers for 

important numbers. 

• Indications for rail ways. 

• Proper drainage systems and manholes. 

• Growing the trees on the road sides. 

• Goods storing places 

• GPS and GIS 
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