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Traffic surveys have been carried out on the project corridor in order to identify present 

and likely future scenarios to device suitable remedial measures and to evolve 

appropriate design method. The primary objectives of these traffic surveys are to 

determine the characteristics of traffic movement on the project corridor, determine 

the travel pattern a well as type and weight of commodity carried by trucks, determine 

the spectrum of axle loads and vehicle damage factors for different types of 

commercial vehicles, determine the turning movement pattern of traffic at road 

intersections and determine traffic bottlenecks. 

2.2. Survey Methodology 

All these traffic surveys have been carried out in accordance with the guidelines 

specified by IRC: 9-1972 and IRC: 102-1988.  The methodology adopted for the traffic 

study is detailed below. 

 The project road corridor is divided into traffic homogeneous sections based on 

change in traffic flow pattern. 

 The traffic surveys including classified traffic volume count is carried out for each 

traffic homogeneous section. 

 Origin Destination survey and axle load survey is carried out along the complete 

project road corridor to identify the major OD pairs, commodity pattern and lead 

load characteristics along the project road. 

 24 hour turning Moment survey is carried out at all major crossings and as per the 

critical locations identified and discussed with the client. 
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Based on the homogenous sections proposed above, traffic survey has been 

performed at the following location as mentioned in Table 2.1 

                 Table 2.1: The traffic surveys conducted for this project includes 
 

Sl. No Type of Survey Duration Location 
Period 

From To 

1 Classified Volume Count 7 Days 
Km. 85+000 of 

NH-217 
04-10-2021 11-10-2021 

2 Classified Volume Count 7 Days 
Km. 12+250 of 

SH-02 
06-10-2021 13-10-2021 

3 Axle Load Survey 1 Day 
Km. 85+000 of 

NH-217 
06-10-2021 07-10-2021 

4 Axle Load Survey 1 Day 
Km. 12+250 of 

SH-02 
08-10-2021 09-10-2021 

5 Origin-Destination (O-D) Survey 1 Day 
Km. 85+000 of 

NH-217 
06-10-2021 07-10-2021 

6 Origin-Destination (O-D) Survey 1 Day 
Km. 12+250 of 

SH-02 
08-10-2021 09-10-2021 

7 
Turning Movement Survey 

(TMC) 
1 Day 

Km. 85+000 of 
NH-217 

07-10-2021 08-10-2021 

8 
Turning Movement Survey 

(TMC) 
1 Day 

Km. 12+250 of 
SH-02 

07-10-2021 08-10-2021 

 

Count ADT at traffic count survey locations 

Sl. No. Vehicle Type  
ADT (In Nos.) AT Km. 

85+000 
ADT (In Nos.) AT Km. 

12+250 

Tollable Vehicle   

1 Car 3121 1558 
2 Mini LCV 372 359 
3 Mini-Bus 38 109 
4 Bus 94 31 
5 LCV-4 43 97 
6 LCV-6 16 47 
7 2 Axle 52 44 
8 3 Axle 24 38 
9 4-6 Axle 8 4 
10 Others (specify) 5 4 

Non- Tollable Traffic   

11 2W 2592 1342 
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Sl. No. Vehicle Type  
ADT (In Nos.) AT Km. 

85+000 
ADT (In Nos.) AT Km. 

12+250 

12 3W 427 215 

13 Tractor with Trailer 0 3 

14 Tractor without Trailer 0 0 

15 Cycle 0 0 

16 Cycle Rickshaw 0 0 

17 Hand Cart 0 0 
18 Animal Drawn 0 0 

Total Tollable 3773 2291 
Total Non - Tollable 3019 1560 

All Total 6792 3851 
 

Traffic composition along the Project 

Car/Van/ Jeep 45.96% 

Two-Wheeler 38.17% 

Auto (3-Wheeler) 6.28% 

Bus 1.39% 

Mini Bus  0.55% 

2 - Axle Truck 0.76% 

3 - Axle Truck  0.35% 

MAV  0.11% 

HCM/ EME 0.00% 

Mini LCV 5.48% 

LCV-4 0.63% 

LCV-6 0.24% 

Tractor with Trailer 0.00% 

Army Truck 0.00% 
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The O-D survey data has been analyzed to obtain lead and ranges for various vehicle types. 

Different categories of vehicles viz. Car/Jeep, Taxi, Bus, Mini Bus, LCVs, 2 axle, 3 axle 

and 4-6 axle trucks are distributed on the basis of trip lengths or lead ranges. The trip length 

frequency distribution in terms of proportion in each range is presented in Table2.4 
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Vehicle 
Type 

Load Range in Tonnes 

0.1-2.5 2.6-5.0 5.1-10.0 10.1-20.0 20.1-30.0 30.1-40.0 >40.00 
Average 

Load 
(Tonnes) 

LCV 100% 0% 0% 0% 0% 0% 0% 0.31 

2 Axle 97% 0% 1% 2% 0% 0% 0% 0.71 

3 Axle 76% 0% 3% 21% 0% 0% 0% 6.97 

4-6Axle 79% 0% 0% 21% 0% 0% 0% 7.21 

> 6 Axle 0% 0% 0% 0% 0% 0% 0% 0.00 
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Based on the vehicle damage factors and the projected traffic volumes, the traffic loading in terms of  
 

 period and shown in the following table. 
Design MSA at Km. 12+250 
N = 365 x [(1+r)n-1]   x A x D x F    

         r 

Where,  

N    cumulative number of standard axles to be catered for in the design in terms of MSA.  
A      Initial Traffic in The Year of completion of construction in terms of the number of  
commercial Vehicles per day (CVPD)  
D     Lane Distribution factor  
F      Vehicle damage factor (VDF) 
n      Design life in years. 
r       Annual growth rate of commercial vehicles in decimal (r=0.05). 
The traffic in the Year of Completion is estimated using the formula: 
A = P(1+r)x 

P = Number of Commercial Vehicles as per last count. 
x = Number of years between the last count and the year of completion of construction. 
Commercial vehicle per day to Used Project Road =  

Bus         = 94 
LCV-4     = 43 
LCV-6     = 16 
2-Axle     = 52 
3-Axle     = 24 
4-6 Axle   = 8 

Construction Period = 2.0 years 
A=P*(1+0.05)^n 
A=237*(1+0.05)^2 
A=262 
 
Design life= 20 years   
A=CVPD =262  
D=Lane Distribution Factor = 0.50 
VDF = 1.7  
 
N= 365 x [(1+0.05)20-1] x 262 x 0.5*1.7 

0.05                     
= 2.68 Msa 
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Design MSA at Km. 85+000 
N = 365 x [(1+r)n-1]   x A x D x F    

         r 

Where,  

N    cumulative number of standard axles to be catered for in the design in terms of MSA.  
A      Initial Traffic in The Year of completion of construction in terms of the number of commercial   
         Vehicles per day (CVPD)  
D     Lane Distribution factor  
F      Vehicle damage factor (VDF) 
n      Design life in years. 
r       Annual growth rate of commercial vehicles in decimal (r=0.05). 
The traffic in the Year of Completion is estimated using the formula: 
A = P(1+r)x 

P = Number of Commercial Vehicles as per last count. 
x = Number of years between the last count and the year of completion of construction. 
Commercial vehicle per day to Used Project Road =  

Bus         = 31 
LCV-4     = 97 
LCV-6     = 47 
2-Axle     = 44 
3-Axle     = 38 
4-6 Axle   = 4 

Construction Period = 2.0 years 
A=P*(1+0.05)^n 
A=261*(1+0.05)^2 
A=288 
 
Design life= 20 years 
A= CVPD=288  
D=Lane Distribution Factor = 0.50 
VDF = 1.7 
 

=   N= 365 x [(1+0.05)20-1] x 288 x 0.5*1.7 
0.05   

 
= 2.9 Msa 
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DESIGN TRAFFIC (MSA)

Table: Design Traffic (in MSA) for 10 years

Location

Design Traffic as per Investigation  

Design Traffic (msa) 10Year
Maximum Traffic (msa) (10 

years)

Km.85+000 2.9 MSA
2.9 MSA

Km.12+250 2.68 MSA

Table: Design Traffic (in MSA) for 20 years

Location

Design Traffic as per Investigation  

Design Traffic (msa) 
20Year

Maximum Traffic 
(msa) (20 years)

Adopted *                                
(20 Years)

Km.12+250 2.68 MSA

*As per Clause 5.4.1 of IRC: SP:73:2018 Flexible Pavement shall be designed for a minimum design 
period of 15 years subject to the condition that design traffic shall not be less than 20 MSA.

Km.85+000 2.9 MSA 
2.9 MSA 0 MSA 
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Economic Internal Rate of Return (EIRR) of the Project Highway for 30 Years including 
construction period is 0.55%. 

                                          Table: Economic Analysis Results 

  

 15 Years -15.49 

20 Years -7.28 

30 Years 0.55 
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Sensitivity Analysis has been carried out to examine the effect on economic viability of the 
Project due to the changes in the levels of the key input factors, including upgrading costs, 
traffic flows and unit input costs. The sensitivity of the EIRR has been studied under the 
following change in conditions. 

 Case I: 15% increase in project costs, while traffic volume remains unaffected as per 
demand estimates. 

 Case II: 10% decrease in traffic volume, project costs remaining unchanged Case II 

 Case III: 15% increase in the project costs and 10% decrease in traffic materialization  
worst case scenario. 

 Case IV: Project costs remains unchanged and 10% increase in traffic materialization  
worst case scenario. 

Sensitivity Analysis results for different cases are given below: 

 
 

 
Table: Sensitivity Results 

The main objective of financial analysis is to assess the likely returns to the investors under 
realistic conditions/assumptions. As Design length of this package is approx. 29.030km.  

As per the project cost, 98.45 % grant is required for 15% IRR which is much higher than 20%. 
Hence it is recommended to implement this project on HAM mode of delivery

    

Case I -16.59 -8.19 -0.13 

Case II -16.30 -7.96 0.04 

Case III -17.39 -8.86 -0.62 

Case IV -14.71 -6.64 1.02 
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