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Abstract: Highway plays an important role in transportation, economic needs of the country and also helps general 

population to reach their destination in time in an efficient way. But if the road alignment is not proper it causes in 

convenience to the public as well as negative impression to travelers and tourists about the country, which is not good 

for the country’s economic health. Culvert on the other hand helps as a passage of river flow as well as a connecting 

link to the other shore of the river and also helps in the transportation, helping both in economic growth and time 

saving. This project deals with realignment of road as per IRC standards and design of a culvert passing by the project 

road.   

Keywords —Realignment of road, culvert design and analysis, highway, IRC, Kani’s method   

I. INTRODUCTION 

1.1: Objectives of Pradhanmantri Gram Sadak yojna 

(PMGSY): Generating increased agricultural incomes and 

productive employment opportunities, Rural road 

connectivity is a key factor for rural development by 

promoting entrée to economic and social services.  It sets 

the target of: 

Achieving all weather road admittance to every village with 

population more than 1000, Providing all weather road 

admittance to all the villages with population more than 

500. 

1.2: All weather Road 

This is a VR category road having BT surface with 

formation width 7.5 m and carriage way width of 3.75 m  

with existing CD works. 

1.3: Core Networks  

A core network consists of routes and links routes, ‘Core 

Networks’ is termed for the rural road network necessary to 

provide the basic admittance to all the villages. Link routes 

are the one which have dead ends terminating on habitats, 

while through routes come about from the convergence of 

two or more Link Routes and emerge on to a major road or 

to a market centre. 

Studies illustrate 85-90% of rustic trips to market centers, 

core network is expected to be a cost effective intangible 

frame work for venture and managing purposes, particularly 

in the circumstance of insufficient resources. 

1.4: Geography 

This road has existing BT surface where land acquisition is 

not required. This road passes through a plain terrain. 

1.5: Climatic Condition 

This block of area falls under moderate climatic condition. 

1.6: The Sub Project Road 

This road passes through a plain terrain. This is a VR 

category road having BT surface with formation width 7.5 

m and carriage way width of 3.75 m with existing CD 

works. 

  

II. LITERATURE SURVEY 

G S Kalimaras, L Brino, found out the best highway 

alignment, as of before it would have been difficult to find 

the best alignment for the project using multi criteria 

analysis. 

The article by Salvatore cafiso, alessandro di graziano and 

bhagwan persuade, brings out the best policies that can be 

adopted for accident control and best way to reduce the 

accident on the highway, which is main problem in the 

present time. 

Tom masoespossito, raffle Mauro presents the speed 

production of the current highway lying in rural category, 

which is dependent on the geometric road features. 

Peter g gipps, Kevin Q helped us knowing how to make cost 

effective road and also in addressing environmental issues. 

Said M Easa established particular grades of road according 

to geometric specifications. 

K W Ogden determined the safety effect of paving 

shoulders in rural roads. Data were obtained on the location, 

condition and cost of recent shoulders paving projects. 

M J Rayll brought to us the bridges culverts and causes of 

degradations and various forms of it. 

Bao Guo Chen and Liang Sun cleared the concept of 

reinforced concrete culverts under high fill and their wide 

use in highways and railways. 

Manoj K Jha presents an overview of met heuristic 

application in highway and infrastructure planning and 

design based on genetic algorithms and colony 

optimization. 

 Tien Fang Fwa, Kumares C Sinha delt with comprehensive 

approach of allocation of various highway pavement costs 

in unfield and consistent manner. 

Deepak varadarajan, Md Najafi presented that usually the 

maintenance part of the culvert is to access the estimate 

design life of the culvert.   
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The article by M S Kang, J A Chun the method to design 

the culvert for critical design period, hydraulic design 

approach was proposed to optimize dimensions and 

hydraulic structures.  

 

3. PLANNING AND BASIC DESIGN CONSIDERATION 

3.1: KEY MAPS 

 
 

Site Location: PalayamAruakurichi road, near Karur dist, 

Tamilnadu 

 

3.2: Preliminary alignment investigation 

 
 

 
 

 
 

 
 

 
 

 

3.3: Site Photographs 
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3.4: Road Design Brief 

 
3.5: longitudinal Section of Highway 

 

 

 

 

III. TOPOGRAPHIC SURVEY 

4.1: General 

Using chain, compass and level, Topographic survey 

accurate to ground realities was done. With reference to 

IRC: SP 19-2001, IRC: SP 20, IRC: SP 13 and international 

practices, the domestic standards, work events and quality 

sketch were prepared and followed during the above survey. 

4.2: Traversing 

Having angular measurement accurateness of +/- 1 sec, 

traversing was done by total station for presented BT road. 

4.3: Leveling 

Leveling was done by considering temporary bench mark 

(TBM) at Ch. 0. 

4.4: Cross Section and Detailing 

Cross sections were taken at 25 m interval and at curved 

portions closer intervals were taken for the presented road. 

4.5: Data Processing – N/A 

4.6: List of TBM 

1] On top of fixed stone at Ch. 0. m. 

2] On top of fixed stone at village of Madurai. 

4.7: Checklist 

Given indication pillars - No 

Given TBM with north-east - No 

Carried out Traverse survey - No 

Carried out Cross section and detail - Yes 

IV. SOIL AND MATERIALS SURVEY 

5.1: General 

Following the guidelines of IRC: SP 20:2002 and IRC: SP 

72-2007 and other relevant IS codes, the soil and material 

exploration was done. The probable sources of borrow area 

for soil and excavation (quarry) sites were identified. 

5.2: Soil Sample Collection and Testing  

At 2 locations per km, soil samples were collected all along 

and around the road alignment from the adjoining borrow 

areas as well as one sample was collected from the existing 

road. For all the collected samples, classification tests for 

soil like grain size analysis and Atterberg’s limit was carried 
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out. Due to discrepancy in soil type, Standard Procter Test 

and the analogous 4 days soaked CBR test was carried out 

either for least of one test per km for soil samples of same 

group or more tests. The following tests were done; 

As per IS: 272 (part 4) – 1985- Grain size analysis  

As per IS: 2720 (part 5)1985- Atterberg’s limit  

As per IS: 2720 (part 16) – 1980- Standard Proctor density 

test  

As per IS: 2720 (part 16) – 1985- 4 days soak CBR test  

For CBR 3 samples were taken. 

 

5.3: Analysis of Test Results  

CBR value = 4.0% 

 

V. TRAFFIC SURVEY 

6.1: General 

On the accomplished or analogous type of PMGSY road in 

the environs of the project road, 3 days, 24 days traffic 

volume count was carried out for upgrading the presented 

road. The classified volume count survey was carried out in 

accord with the TOR and appropriate codes (IRC: SP 19-

2001, IRC: SP 20, IRC: SP 72:2007).  

6.2: Traffic data and analysis 

The traffic count done was classified into various vehicle 

categories as specified below; 

Powered (motor) vehicles comprising light, medium and 

heavy commercial vehicles such as trucks, buses, tractors, 

jeep, two wheelers etc. 

Non powered (motor) vehicles comprising cycles, rickshaw, 

cycle van, animal cart etc. 

During traffic counts, the numbers of laden and unladed 

commercial vehicles were recorded. Traffic count was done 

during monsoon season. 

Average daily traffic at Ch. 0.00 

 
6.3: Traffic Growth Rate and Forecast 

Average daily traffic at Ch. 0.00 

 

VI. ADOPTED GEOMETRIC DESIGN 

STANDARD 

7.1: General 

Corroborating to PMGSY guiding principle and the rule as 

stated in IRC-SP 20:2002, the geometric design standards 

for this project are considered. Recommended design 

standards as stated below. 

Terrain         : plane  

Design speed      : 40-50 km 

Roadway width     : 7.5 m 

Carriageway width    : 3.75 m 

7.2: Shoulders 

It was proposed to have shoulder width of 1.125 m with 

selected soil. 

7.3: Sight Distance 

In geometric design, the safe stopping sight distance is 

applicable. As per the IRC recommendations, for the 

present road the sight distance ideals are as follows: 

 
7.4: Radii for Horizontal Curves 

As per the IRC recommendation, the minimum radius for 

the horizontal curve for this project is as follows; 

 

 

7.5 Vertical Alignment 

A least gradient of 1 in 30 for drainage purpose is assumed 

for the design of the vertical alignment of this road as the 

existing road is in plain terrain and vertical alignment has 

been designed well within ruling gradient.  

7.6: Side Slope 

For this rural road where embankment height is less than 3 

m, side slope is 1.5:1 

7.7: Right of Way 

The requirement of right of way as specified in IRC SP 

20:2000 

 

 

7.8: Camber and Superelevation 

VII. PAVEMENT DESIGN 

8.1: General 

Technically sound, environment affable and economically 

realistic highway alignment are the fundamental intend of a 
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good highway geometric design. The resulting sections 

deals with requisite points, that control highway alignment, 

design of cross section, highway geometric design and 

methodology, design of miscellaneous items. 

8.2: Pavement Design Approach 

8.2.1: Design Life 

A design life period of 10 years was considered for the 

purpose of flexible and granular pavement design. 

 

8.2.2: Design Traffic 

As shown in the section 5.2, the typical yearly daily traffic 

for the breach year as well as total marketable vehicle per 

day was considered. 

8.2.3: Determining applications of ESAL 

Considered are only marketable vehicles with a gross 

loaded weight of 3 tonns or more. The design traffic value 

was measured in terms of increasing number of standard 

axles to be carried during the design life of the road. The 

number of commercial vehicle of different axel loads are 

transformed to number of standard axel repetitions by a 

multiplier called the vehicle damage factor (VDF). As the 

traffic volume of rural road does not demand load survey, 

an analytical VDF value was considered. For scheming the 

VDF, the following categories of vehicles were measured as 

suggested in paragraph 3.4.4 of IRC: SP 72-2007; 

Laden heavy/medium commercial vehicles. 

Unladen/partially loaded heavy/medium commercial 

vehicles. 

Over loaded heavy/medium commercial vehicles. 

8.2.4: Sub grade CBR 

The sub grade CBR ranging 4 % was considered and the 

traffic cataract in the moderate traffic category. 

8.3: Pavement Composition  

Flexible Pavement: The design thickness of pavement and 

its composition was calculated by referring figure 4 

(Pavement Design catalogue) of IRC: 72-2007. 

The pavement layers provided are given below; 

  

 
PAVEMENT DESIGN 

 

VIII. PROTECTIVE WORKS AND DRAINAGE 

9.1: General 

Proposed road passes through plain terrain so no protective 

work necessary. 

9.2: Road side Drain 

Road side drain is proposed by cutting inside earth in 

required portion. 

IX. LAND REQUIREMENTS 

10.1: General 

The existing road is a BT surface road. Thus the project 

road is a renewal project. The existing Right of Way 

(ROW) is ranging from 15 m to 25 m. 

10.2: Proposed ROW 

In accordance with the IRC: SP 20-2002, the width of 

carriageway has been considered as 3.75 m. The total road 

way width is limited to 6 m with 1.125 earthen shoulder on 

either side of carriage way. Depending upon the 

embankment height, the planned ROW ranges from 15 m - 

25 m and the planned ROW is even less than 10 m in some 

stretch of habitat areas and in areas having tree cultivations. 

X. TRAFFIC MANAGEMENT AND ROAD 

SAFETY MEASURES  

 

11.1 Road Furniture 

PMGSY logo sign board 

km stones and 200 m stones 

Road sign, village name and junction board 

11.1.1: Road Markings: N/A 
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11.1.2: Caution, Mandatory and Informative Signs 

In accord with the IRC: 67-2001 rule of road signs, 

PMGSY sign board, road sign and village name boards 

were provided depending on the circumstances and purpose 

they perform.  

11.1.3: Stones indicating Kilometer and Hectometer  

In accord with the IRC: 8-1980 guidelines, the particulars of 

kilometer stones were provided, both regular and fifth 

kilometer stones as per the schedule, on both sides of the 

roads. 

In accordance with the IRC: 26-1967 guidelines, the 

particulars of 200 m stones are provided and positioned on 

the same side of the road where km stones were provided. 

11.1.4: Delineators and Object Markers: N/A 

11.1.5: Guard Posts and speed breakers: N/A 

11.2: Temporary Traffic Control: N/A 

11.3: Road Safety CheckList 

1) To the full road width, a minimum of 100 mm thick 

pavement of GSB layer is constructed 

XI. SPECIFICATIONS 

The construction equipments such as motor grader, 

rotavator towed by tractor, wheeled roller, mechanical 

mixer fixed with water measure devices; excavators etc 

were used as per the guidelines of NNDA. 

The construction methods such as preparation of earth 

work, embankment work, sub grade, sub base, base, 

shoulder, surfacing and structural works meet the terms of 

MORD and IRC specifications. 

XII. ENVIRONMENTAL ISSUES 

For the proposed road alignment, environmental susceptible 

area (National park, wildlife sanctuary, protected/ reserved 

forest, wet land etc), assembly camp, permit/ clearance 

requisite prior to commencement of municipal work (NOC, 

CFE, CFO), measures to control erosion, drainage systems 

and materials used were considered seriously. 

XIII. ANALYSIS OF RATE 

 

14.1: Estimation of materials and cost for highway 

construction and maintenance 
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14.2: Maintenance 

 

XIV. DESIGN OF CROSS DRAINAGE WORKS 

Slab culvert was selected since; 

Span of bridge is less than 8 m, cost of frame work is less, 

As per the SBC of the soil. 

15.1: Design of Slab 

 

 
 

 

 
 

 

 
 

 
 

 

 
 

 

 
15.2: Cross Section of Slab 

 

 
15.3: Longitudinal Section of Slab 

 

 
15.4: View of Abutment 



International Journal for Research in Engineering Application & Management (IJREAM) 

ISSN : 2454-9150    Vol-05,  Issue-02, May 2019 

549 | IJREAMV05I0250109                          DOI : 10.35291/2454-9150.2019.0090                     © 2019, IJREAM All Rights Reserved. 

 

 
 

 

XV. BENDING MOMENT 

16.1: Abutment  

 

 
 

16.2: Slab 

 

 
 

XVI. ESTIMATION OF MATERIALS AND 

RATE FOR CULVERT AND WING WALLS 

17.1: Rate Analysis 

 

 

 
17.2: Abstract of Cost 

 

 

XVII. CONCLUSION 

All weather road access to the village with population more 

than 1000 was achieved. 

A core network consisting routes and links routes was 

designed to provide the basic admission to all the villages. 

Realignment of the road was done considering all the future 

aspects. 
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