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ABSTRACT: The most effective way of managing accident risk is through the development of a “safety culture”. A 

safety culture is the beliefs and ideas shared by all members of an organization about accidents and their risk of 

happening and proper measure which are to be taken to decrease in the number of accidents. Highways are designed in 

such a way they would be accommodate traffic volume at that time of design with a forecast on what the possible 

increment in traffic volume in the future years would be. Due to increase in traffic volume as a result of more vehicle 

ownership, increase in human activities such as educational activities, business activities and many more constitute the 

factors which necessarily leads to increase in volume of traffic thus exceeding the capacity of the highway which in 

turn leads to upgradation of existing highways to more lanes and sometimes to more durable materials such as 

upgrading from flexible pavements to rigid pavements in order to accommodate the present traffic volume and as well 

that of considerable future traffic volume. 

I. INTRODUCTION 

 

A. CHALLENGES ENCOUNTERED IN UPGRADING EXISTING HIGHWAYS 

 

Highways form a vital role in the economic prosperity of any nation, due to its importance, the Government at all levels 

desire to have a good road network to facilitate the movement of goods and services, however, the construction of these 

highways are very capital intensive projects thus leading to the higher cost on the government or the major client of the 

project, as the cost of upgrading existing highways will not be compared to the initial cost of construction of the 

highway, this is because the numerous factors to be considered like labour, cost of materials, cost of land acquisition, 

cost of survey, cost of earth machines , cost of construction etc. keeps increasing and hardly falls. Thus, the Cost will 

be significantly higher in upgrading existing highways after years of initial construction. 

 

B. SOCIAL CHALLENGES  

Due to large number of commercial establishments and dense habitation at some locations, the need of 3 bypasses was 

necessary in the proposed upgradation of existing Highways. Many families find their livelihood or economic 

dependency from commercial activities near and around highways, but due to upgradation these activities are affected 

and suspended temporarily or permanently. This affects the psychological state of individuals and leads to subsequent 

death. 
 

II. LITERATURE REVIEW 

Sagar B. Patil et al (2019), The objective of the study of geometric features of road and accident rate wants to find 

various geometric features of road using post-& pre- analysis approach. It affects geometric features and accident rate. 

The study is based on traffic volume. Major accidents occurred due to speed, horizontal radius, lack of visibility, super 

elevation, steep gradient, vertical gradient. A total of 18749 vehicles from 8.00am to 8.00pm on Waghbil road were 

collected (combined vehicles), for analysis approach. The analysis shows ratio of vehicle count for every 15 mins 

interval. Manual calculation was the purpose for this investigation. Road & human safety are the major consideration of 

the project, basic methodology for better understanding. Studying, analysing and determining is the basic approach of 

this project. 
 

Kumar A., Dhananjay et.al (2015), The author explains that development of effective road transport system is primary 

need of any developing country. Also upgrading of existing road network is essential for developed countries to carry 

out its transportation functions smoothly as with increasing traffic volume urban and non-urban roads reach to their 
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saturation level in passage of time. The design of route alignment and pavement structure decide cost of project which 

totally depend on time taken for same. So for this job the best available Highway Geometric Design Software must be 

deployed. Keeping this in view the author have used MX ROAD Software for the geometric design of the existing state 

highway (SH 131) in Maharashtra to improve its geometric features and upgrading it from two lanes to four lanes. The 

Software uses 3D string modeling technology and gives the desired values of different components of geometric design 

such as Horizontal and Vertical Curves, Super elevation, Shoulder, etc. 

Jain K. a, et.al  (2014), The traffic composition on multilane highways in India comprises of a wide range of vehicles 

in terms of their type, size, engine power, manoeuvring ability, etc. This mix of vehicles with different operating 

capabilities results in a broad range of speed. Slow moving or non-motorized vehicles occupy the lower ranges of speed 

spectrum whereas the new technology cars dominate the higher ranges. To understand the real traffic behaviour, it 

requires quantification of some of the basic traffic flow characteristics such as Speed, Flow, Density and Occupancy 

through which the capacity can be derived. The radical changes in road network and vehicle technology have resulted 

in variations in speed-flow characteristics and subsequently road user costs. The problems arise out of three major 

aspects associated with several types of vehicles in the traffic mix i.e. speed and acceleration capabilities of vehicles, 

their manoeuvres and lateral clearance requirements within the right of way. The main objective of the present study is 

to estimate the basic traffic flow parameters for six lane divided traffic stream under study. 
Karim et al., (2009) studied issue and challenges about safety of the roads. A fairly recent measure which aims to 

identify possible deficiencies related to road safety in various stages of implementation of any road project has been 

instituted in early 1997. The road safety audit covers new road infrastructure projects as well as road improvement 

schemes. The road safety audit procedures have been developed to include all stages of project implementation, i.e. 

from planning stage to preliminary design, detailed design, construction (or pre-opening) and operational stage. 

 

Dr. S. S. Jain, et.al.  (2009) worked on safety audit on four lane national highways. Road Safety Audit (RSA) is a 

formal procedure for assessing accident potential and safety performance of new and existing roads. RSA is an 

efficient, cost effective and proactive approach to improve road safety. It is proved that RSA has the potential to save 

lives. The RSA was originated in Great Britain and is well developed in countries like UK, USA, Australia, New 

Zealand, Denmark, Canada, Malaysia and Singapore. It is at varying stages of implementation in developing nations 

like India, South Africa, Thailand and Bangladesh. RSA appears to be an ideal tool for improving road safety in India, 

as basic and accurate data on accidents have yet to be collected. 

Devaraj Hanumappa et.al (2009) , conducted a study on ‘Cellular Automata Model for Mixed Traffic Flow with Lane 

Changing Behavior’ Indian cities are seen with predominantly mixed traffic plying on the streets. Modeling the mixed 

traffic involving vehicles characterised of different speed, length, and width is a challenging issue. Based on the finer 

cell system of cellular automata (CA) models, this paper proposes to evaluate the mixed traffic behavior with cars and 

motorcycles for intermediate lane width, which is more common in Indian cities. The maximum car flow is observed 

(even with the presence of motorcycles) in the results which is higher than the Na-Sch model for cars. This increase is 

mainly due to the changing behavior. The car flow decreases as the density of the motorcycle increases. Furthermore, 

the paper proposes to evaluate the effect of lane change behavior on the speed and flow of the traffic stream using the 

fundamental diagrams of speed flow density curves. The simulation result suggests that lane change probability has 

little effect on the speed and flow of the traffic stream. 

Singh et.al (2006) carried out road accident analysis in patna city and studied about the various reasons for accidents. 

Urban transport facilities in most of the Indian cities are inadequate and deteriorating over the years. The development 

of public transport system has not kept pace with the traffic demand both in terms of quality and quantity. As a result, 

the use of the undesirable modes such as personalized transport, mainly two-wheelers, and intermediate public 

transport, mainly three-wheelers, is growing at a rapid speed. Roads and footpaths today are heavily encroached by 

parked vehicles, hawkers, and roadside business forcing pedestrians to walk on the road. This results not only in 

restricting the traffic flow, but also putting the pedestrians „life at a great risk. Bihar is one of India’s poorest and 

densely populated states, its capital city Patna, is noisy, crowded, polluted, and typically chaotic. The roads in the city 

are congested and encroached by other activities. Bus services in particular have deteriorated, and their efficiency and 

quality of service have been declining thus inducing passengers to turn to personalized modes and IPTs. This results not 

only in restricting the traffic flow, but also putting the road users „life at a great risk. The total number of fatal 

accidents as well as related fatality in the city is increasing over the years. The vehicular population growth is 

tremendous in Patna, with just 4,384 registered motor vehicles in 1981 to 294,164 in 2001, an increase of 67 fold in a 

span of just two-decades. If we calculate it from 1981 to 2001, annual growth rate figure goes up to around 23%. It is 

observed that growth of personalized vehicles such as two-wheelers and cars is very steep due to non-availability of 
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mass transport system. Public transport system in Patna, in general, is inadequate, inefficient, and unplanned and 

therefore, it is not able to serve the travel demand of the public in the best possible way. 

III. AIM OF THE STUDY 
 

The project is aimed at investigating the challenges that are faced as a result upgrading existing highways and as well 

the effects that may have in a considering some factors such as economic, cultural, environment etc. 

 

IV. OBJECTIVES OF THE STUDY 
 

 To study the existing road geometric design of Two-lane divided carriageway from Nagpur to Katol stretch 

(NH-353J). 

 To define the various major risks involved in highway construction project. 

 To identify and classify the various risks involved in construction of highway. 

 To analyze traffic data required for upgrading highway for optimum traffic flow. 

 To analyze or evaluate construction management strategy involved in highway construction 

 To use analyze data for pavement. 

 To analyze the existing geometric condition of road under varying roadway and traffic conditions. 

 Investigate the Economic, Environmental and Social implication effect of such projects. 

 
V. CASE STUDY 

 
   CASE STUDY AREA 

 

               In this project used Nagpur Katol major road for investigating study find out necessarily data using GPS 

survey (katolnaka to Kalmeshwar Bypaas aprox   15km). 

 

 
[Fig.5.1: Nagpur Road Map] 
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[Fig.5.2: Satellite View of Nagpur Katol Major Road] 
 

 
[Fig.5.3: Katol Naka (Study Point)] 

 
 

VI. PROPOSED CONCLUSION 
 

From the study following conclusion can be drawn o Road Safety Audit is very important for controlling accidents and 

for the proper design and maintenance of the Highways- 

 There are three locations which are located as the black spots since the value of ASI of these locations is more 

than average ASI. 

 Total horizontal curve length provided generally less than required w.r.to degree of curvature.  

 Vertical curves length are inadequate for safe sight distance for 100kmph at many locations. 

 Checklist for layout, location and access to Fuel Stations and Properties along national highway has been 

prepared with the latest notifications of MORTH. 

 

REFERENCES 

1. Ashok Kumar, Dhananjay A.S, Agarwal Alkesh, Badage Ganesh, Chavan Bhagatsinh, Devkar Anil, Kadam 

Shubham, (2015). “Up Gradation of Geometric Design of Sh-131(Ch. 9.35km-15.575km) Using MX Road 

Software-A Case Study”, International Journal of Civil Engineering and Technology, Volume 6, Issue 6. 

2. Jain K. *, Jain S.S.  and Singh M, “Traffic Flow Characteristics for Multilane Highways in India” 11th 

Transportation Planning and Implementation Methodologies for Developing Countries, TPMDC 2014, 10-12 

December 2014, Mumbai, India. 

http://www.ijmrset.com/


  International Journal Of Multidisciplinary Research in Science, Engineering and Technology (IJMRSET) 

                         | ISSN: 2582-7219 | www.ijmrset.com | Impact Factor: 7.54||Monthly, Peer Reviewed & Referred Journal | 

       | Volume 6, Issue 7, July 2023 | 

 

IJMRSET © 2023                                                              |     An ISO 9001:2008 Certified Journal   |                                        2089 

 

 
 

3. Brooks, R.M. (2012) “Acceleration of Vehicles in Rural Pennsylvania”, International Journal of Research and 

Reviews in Applied Sciences, 12 (3), pp. 449-453. Ch. Mallikarjunaa and K. Ramachandra Rao (2010) , 

Heterogeneous traffic flow modelling: a complete methodology, vol. 7 Nos, September 2011, 321-345  

4. Bokare, P.S. and Maurya, A.K. (2011) “Acceleration Modeling of Vehicle in Developing Countries”, 2 nd 

International Conference on Models and Technologies for Intelligent Transportation Systems, 22-24 June, 

Belgium.  

5. Dr. S. S. Jain,P. K. Singh,Dr. M Parida, “ROAD SAFETY AUDIT FOR FOUR LANE NATIONAL 

HIGHWAYS”, International Conference on Road Safety and Simulation, September 14-16, 2011, Indianapolis, 

USA. 

6. Shukla, S. and Chandra, S. (2011) “Simulation of Mixed Traffic Flow on Four-lane Divided Highways,” Journal of 

the Indian Roads Congress, New Delhi, 72 (1), pp. 55- 71.  

7. Velmurugan, S., Errampalli, M., Ravinder, K., Sitaramanjaneyulu, K. (2010) “Critical Evaluation of Roadway 

Capacity of Multilane High Speed Corridors under Heterogeneous Traffic Condition through Traditional and 

Microscopic Simulation Model,” Journal of Indian Roads Congress, New Delhi, 71(3), pp. 253-264. 

8. Dey, P. P., Chandra, S. and Gangopadhyay, S. (2006) “Speed Distribution Curves under Mixed Traffic 

Conditions’, Journal of Transportation Engineering, ASCE, 132 (6), pp 475-481.  

9. Tseng, P. Y. and Lin, F.B. (2005) “Estimation of Free Flow Speeds for Multilane Rural and Suburban Highways,” 
Journal of Eastern Asia Society of Transportation Studies, 6, 1484-1495. 

10. AASHTO, 2004. A Policy on Geometric Design of Highways and Streets, Green Book. American Association of 

State Highway and Transportation Officials. 

11. American Association of State Highway and Transportation Officials (AASHTO). A Policy on Geometric Design 

of Highways and Streets. Washington, DC. 2004. 

12. Hunt, P., Larocque, B. and Gienow, W. (2004) “Analysis of 110 km/h Speed Limit: Implementation on 

Sabkatchewan Divided Rural Highway, Proceeding of Transportation Association of Canada (TAC) Annual 

Conference, Sept (19-22), Quebec City, Quebec. 

13. Wang, J., Dixon, K. K, Li H. and Ogle, J. (2004) “Normal Acceleration Behaviors of Passenger Vehicles Starting 

from Rest at all way stop controlled intersections. Transportation Research Record No 1883, TRB, National 

Research Council, pp. 158- 166. 

14. Bham, G. H. and Benekohal, R. F. (2002) “Development, Evaluation, and Comparison of Acceleration Models”, 
CD ROM of 81st Annual Meeting of the Transportation Research Board, Washington, DC. 

15. Fitzpatrick, K., Carlson, P. Brewer, M. and Wooldridge, M.D. (2002) “Design Speed, Operating Speed, and Posted 

Speed Limit Practices, Transportation Research Board, National Research Council, Washington, D.C. 82nd Annual 

Meeting, Washington DC. 

16. Dixon, K. K., Wu, C. H., Sarasua, W., and Daniels, J. (1999) “Posted and Free-flow Speeds for Rural Multilane 

Highways in Georgia”, Journal of Transportation Engineering, ASCE, 125 (6), pp. 487-494. 

17. Geometric Design Standards for Rural (Non-Urban) Highways, IRC:73-1980, The Indian Road Congress, New 

Delhi, 1980. 

18. John, A.D. and KobettD.R.. (1978). “Grade Effects on Traffic Flow Stability and Capacity”, NCHRP Report 185, 

Transportation Research Board, Washington DC.  

19. Devaraj Hanumappa and Parthasarathy Ramachandran, “Cellular Automata Model for Mixed Traffic Flow with 

Lane Changing Behavior” https://www.hindawi.com/journals/mse/2021/9142790. 

20. Singh, S. K., Mishra, A. “Road Accident Analysis: A case study of Patna city”, Urban Transportation Journal. 

21. IRC: SP: 88-2010. “Manual on Road Safety Audit”, Indian Road Congress, New Delhi, India. 

22. IRC: SP: 88-2010. “Manual on Road Safety Audit” Indian Road Congress, New Delhi, India. 

23. IRC: SP: 23-1993. “Vertical Curves for Highways”. Indian Road Congress, New Delhi, India 

24. IRC: SP: 73-1980. “Geometric Design Standards for Rural (non-Urban) Highways”, Indian Road Congress, New 

Delhi, India. 

25. Karim, M. R., Marjan, J., Abdullah, S. “Road Safety Audit: challenges from the Malaysian experience. 

 

http://www.ijmrset.com/
https://www.hindawi.com/journals/mse/2021/9142790


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    Impact Factor 

7.54 
 
 
 
 
 
 
 

INTERNATIONAL JOURNAL OF 

MULTIDISCIPLINARY RESEARCH 
 

IN SCIENCE, ENGINEERING AND TECHNOLOGY  
 
 
 

  
 
 
 

www.ijmrset.com  

 

| Mobile No: +91-6381907438 | Whatsapp: +91-6381907438 | ijmrset@gmail.com | 
 


