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1 INTRODUCTION 

1.1 ABOUT THE ASSIGNMENT 

The study aims to assess the ridership for the proposed metro corridor between Bahadurgarh and Sampla. 

Realistic assessment of traffic shall form the basis for assessing the viability of the proposed metro project 

in question. 

ICRA Management Consulting Services Limited (IMaCS) has been appointed by the Delhi Metro Rail 

Corporation Limited to carry out the traffic feasibility study vide the letter reference: 

DMRC/CE/CS/Bahadurgarh-Sampla-TF/2018/426. The present document is the FINAL REPORT 

submission being made to the Delhi Metro Rail Corporation Limited towards the aforesaid mandate. 

1.2 SCOPE OF WORK 

The present study focuses on carrying out a realistic assessment of traffic on the proposed metro corridor 

from between Bahadurgarh and Sampla. The detailed scope of this study from an extensive perspective 

has been elaborated below.  

i. The study will assess the following: 

• Baseline total and assigned traffic onto the system across horizon years 

• Metro ridership and passenger km across horizon years 

• PHPDT (peak sectional load) across horizon years 

• Corridor wise ridership across horizon years 

• Different station loadings (boarding, alighting numbers) across horizon years 

• Unidirectional station boarding and alighting in the peak hour giving sectional load in peak 

hour 

• Base network, traffic and travel characteristics amidst a multi model setup and 

• The dynamics of traffic shift to the proposed system in wake of competing modes across 

horizon years. 

 

ii. For estimating the passenger traffic, the study should consider: 

•  Passenger trips that would resort to the project corridor due to the new metro system 

linkages. This procedure should measure the relationship between the strength of a stimulus 

and the proportion of cases exhibiting a certain response to the stimulus (passengers 

resorting to the metro) 

• The modal shift to the newly introduced system on to the existing network from each 

competing mode once the metro system is installed 

• Unidirectional station boarding & alighting of daily and days section load 

• Determination of total trips on date (vehicular and walk) and in horizon years 

• Existing modal split on date for various modes 

• Total passenger km (PKM) on metro corridor wise 

• Average trip length for each metro corridor separately and also combined 

• Fare structure to be mentioned clearly 

• Station to station of metro OD to be provided, 
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• Complete OD matrix of all trips, private trips and public trips  

• Traffic that may accrue at major interchange points and mid-block locations due to 

introduction of the new facility. 

 

iii. The study will be based on analysis of : 

• Review of the existing travel pattern 

• Review of network usage pattern by different modes 

• Review of existing transport facilities (all competing modes) 

• Review of the zoning system 

• Network plan and the specified project corridor 

• Hourly classified volume counts 

• Origin Destination (O-D) matrices – consolidated and mode-wise 

• Existing public transport network and their specific movement along the project corridor 

• Competing transport modes 

• Average Trip Lengths for various categories of vehicles 

iv. The traffic and travel data collated is to be used to formalise the 4-stage travel demand 

model for the baseline and projected scenarios (maximum 2), that inter alia includes:- 

• Trip Generation Model 

• Trip Attraction Model 

• Trip Assignment Model 

• Peak and off-peak period system load forecast 

• Trip distribution model suiting either growth factor models/system models 

 

v. The 4-stage model will entail the following: 

• The generalized cost of travel will be estimated and modelled for the proposed metro system 

• The travel demand forecast will cognizance the time series data pertaining to key traffic 

generation – population, motorization rates, households and traffic attraction parameters – 

land use based parameters. Back-testing of trip end data will be also undertaken. 

Data Collection 

a. Following Primary Traffic Surveys will be conducted to assess the present condition:  

➢ Manual Traffic volume count surveys including occupancy of passenger at 13 locations for 

1 day at 16 hours/day. 

➢ Videographic volume count survey at 9 locations for 24 hours duration.  

➢ Road side OD Survey including Willingness to Pay Survey at 4 locations for 1 day at 16 

hours/day; 

➢ Terminal OD Survey including Willingness to Pay Survey at 5 locations for 1 day at 16 

hours/day; 

➢ Speed and delay survey of Metro Corridor  

b. Secondary Data Collection 

➢ Demographic and land use data for every zone, 

➢ Mode wise vehicle registration data of last 10 years, 
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➢ Accident data of last five years, 

➢ Number of bus routes, 

➢ Number of buses deployed on each route, 

➢ Length of bus routes, 

➢ Fare structure of every mode of transport, etc. 

1.3 KEY DELIVERABLES AND TIMELINE  

The deliverables for the study will comprise of following stages of submission with the stipulated time 

frame: - 

Table 1-1 Deliverables and Time Frame 

Deliverables Time frame 

Inception Report 10 days from date of award 

Data Report 4 weeks from date of award 

Draft Report 5 weeks from date of award 

Final Report  1 week from receipt of DMRC comments 

 

1.4 REPORT STRUCTURE 

The present report discusses STAGE ONE of the Assignment and is structured as follows: - 

•  Chapter 1:  Provides an overview of the assignment objectives and scope of work 

•  Chapter 2: Discusses methodological issues, including study deliverables 

•  Chapter 3:  Details out our understanding of the study area and mandate requirements 

•  Chapter 4: Articulates the study work plan and reporting details. 
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2  STUDY APPROACH  
This chapter provides an overview of the proposed study approach. The study methodology is explained 

stage wise, which forms the subsections of the chapter. 

2.1 PROPOSED METHODOLOGY 

The fundamental objective of this study is to provide an estimation of the metro rail ridership for the 

present as well as for the horizon years with a fair degree of accuracy. The said scope of work has been 

divided into the following modules and is discussed in detail in subsequent section. 

 

 

Module 1: Data Collation and Analysis 

A study of this nature requires a string of primary surveys to collect the required quantitative and 

qualitative information to understand the traffic and travel patterns emanating within the study area, 

and the consequent impact on travel demand. A number of primary and secondary surveys for the same 

will be conducted, which are discussed below: 

Stage 1: Primary Data Collection 

The first stage in the estimation of metro ridership will be to collect data on all factors that are likely to 

influence travel pattern. The work involves a number of surveys so as to have an idea about the existing 

travelling pattern of the passengers and their preferences. The main purpose of primary surveys is to 

collect the base line data; for (a) understanding the existing travel characteristics, (b) estimation and 

calibration of parameters of travel demand models and for (c) validation of model.  The data would be 

collected through both primary and secondary surveys. The primary surveys that would be conducted are 

as follows: 

1. Traffic Volume Count including Occupancy Survey  (16 Hours/day) at 13 Locations 

2. Videographic survey of 9 locations (24 Hours/day) 

3. Origin–Destination (OD) Survey including willingness to Shift Survey – at Terminal 

locations and on Roadside locations  

4. Speed and Delay Survey by moving car method  

Stage 2:  Secondary Data Collection  

The basis for secondary data collection is that it helps to fill the gaps that have not been able to be 

collected through primary surveys. Secondary data is also required for establishing trends and 

development patterns.  

Past studies and reports related to traffic and transportation might provide insights into the 

transportation characteristics and the associated trends. This would enable a better understanding of the 
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traffic pattern and trends.  

Stage 3: Data Analysis 

The data collected would be tabulated and analysed. Various checks and quality measures would be 

adopted to see that the data collected is authentic and accurate. Primary indications of the data analysis 

would be validated to ground conditions. The data analysis would give an insight of existing the traffic 

and transport situation along the corridors and surrounding region. 

Module 2: Development of Baseline Model Using Updated Traffic Data 

Stage 1: Development of Traffic Zone System  

The project corridor area would be delineated in various traffic zones. The zoning system of the study 

would be carefully designed as a hierarchical system of fine zones and larger districts to achieve the 

multiple objectives of the study. The zones shall also relate to the road and railway networks.  

Stage 2: Development of OD Matrices  

In order to assess the travel pattern of the users, it is highly imperative to know the exact origin and 

destination of their trips. It is not only necessary to know how many trips are made, but to also group 

these trips with reference to the zones of their origin and destination. This information shall be gathered 

from the Origin Destination Survey. Other information yielded by the O-D survey would include land- use 

of the zones of origin and destination, time of the day when the journeys are made, trip purpose and 

mode of travel.  

Stage 3: Transport Network Representation 

Preparation of the Road network (connecting the towns and the stations) inventory will be carried out 

along the proposed metro corridor. Digitized map of the area with road network will be generated with 

sufficient accuracy.  The network shall be further used for traffic assignment purpose. 

Module 3: Modal Shift and Ridership Assessment 

Ridership estimates for the base year as well as the horizon years shall be captured through the developed 

model wherein the station to station travel pattern and the overall numbers in lieu of the shift assessment 

and the metro network would be covered. 

Module 4: Alternate Scenario Analysis and Ridership Forecast        

1. Alternate  Scenario Analysis and Ridership Assessment 

a) Business as Usual 

b) Alternate Scenarios.  

2. Estimation of Future Ridership: 

Once base year estimates have been obtained, the horizon year projections would be carried out for 

all envisaged scenarios 

.  
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3 STUDY AREA APPRECIATION 

3.1 INTRODUCTION 

The basis for secondary data collection is that it helps to fill the gaps that have not been able to be 

collected through primary surveys. Also, this data is required for establishing trends and development 

patterns of the city. Collection of relevant secondary data like demographic and land use data for every 

ward,  accident data of last five years, bus route details, fleet details, fare structure of every mode of 

transport etc. as per the scope of work entrusted to the consultant was completed. The following sections 

provide introduction to the study corridor and an overview of the study area. 

3.2 CORRIDOR DESCRIPTION 

The Government of Haryana has envisaged the extension of Delhi Metro Green Line (Mundka-

Bahadurgarh) Corridor from Bahadurgarh to Sampla. The present study explores the traffic feasibility of 

the said extension. This proposed extension from Bahadurgarh to Sampla has been envisaged as 17.1km 

further from Bahadurgarh City Park Metro Station with 8 new metro stations as follows: 

1. Sankhol – Chainage 1.3km 

2. Udyog Vihar – Chainage 2.9km 

3. Sector 17 HSIDC – Chainage 3.9km 

4. Jakhoda – Chainage 5.6km 

5. Asoda Todran – Chainage 8.2km 

6. Village Rohad – Chainage 11.0km 

7. Village Dehkoda – Chainage 12.4km 

8. Sampla – Chainage 16.7km 

Figure 3-1 : Representation of the Proposed Metro Corridor 

 
The above-mentioned station chainages are considering starting Chainage 0.0km for existing 

Bahadurgarh City Park Metro Station. 
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3.3 CITY PROFILE 

The Study area comprises of area under Bahadurgarh Municipal Council (BMC), Sampla Municipal 

Committee (SMC) along with 20 villages of Bahadurgarh Tehsil and 10 villages of Sampla Tehsil lying along 

and around the proposed metro line. Proposed Metro Rail Network will be spread over Bahadurgarh 

Municipal Council area and ending at SMC area. Proposed Metro alignment will cater to projected 

population of approx. 5.74 lakh in the year 2025. 

3.3.1  Bahadurgarh 

Bahadurgarh, is a very old city which comes under National Capital Region (NCR), known as the "Gateway 

of Haryana". Bahadurgarh (M Cl) Municipal Council, with a population of about 1.7 lakh is one of the 

important and Class I cities of NCR Region. It is Bahadurgarh sub district's only Municipal Council located 

in Jhajjar, a district in the state of Haryana, India, divided into 32 wards for which elections are held every 

5 years. District head quarter of the city, Jhajjar is 29 km away and Chandigarh, the state head quarter of 

the city is 276 km away from the city. The city has been witnessing massive urban and industrial 

development because of its proximity to Delhi. Bahadurgarh, located in the inner zone of National Capital 

Region (NCR), maintains a close contact with Delhi with approximately 2 km from Delhi (Tikri Border). 

Total geographical area of Bahadurgarh (M Cl) municipal council is 29.5 sq. km. Population density of the 

city (2011) was 5,777 persons per sq. km.   

3.3.2  Sampla 

Sampla Tehsil is a village panchayat located in the Rohtak district of Haryana state, India. It is in the border 

of Rohtak District and Sonipat District. Chandigarh is the state capital for Sampla village located at around 

219.8 kilometre away from it. The other nearest state capital from Sampla is Delhi at a distance of 44.4 

KM. Sampla is located around 23.4 Km away from its district quarter Rohtak. The other nearest district 

head quarter is Jhajjar situated at 20.8km distance from the village. Sampla Tehsil is divided in 1 Town as 

Sampla Municipal Committee and 22 villages.  

Sampla Municipal Committee is the Urban area of Sampla tehsil, divided into 13 wards for which elections 

are held every 5 years. The total geographical area of the Sampla Municipal Committee is 17.83 sq. km. 

as per the census 2011. 

Bahadurgarh is one of the nearest cities to Sampla and is located at a distance of 17.1 km from it. 

3.3.3 Village Rohad 

Rohad is a large village located in Bahadurgarh Tehsil of Jhajjar district, Haryana with total 1,760 families 

residing.  

3.3.4 Asoda Todran 

Asoda Todran is a large village located in Bahadurgarh Tehsil of Jhajjar district, Haryana with total 1,397 

families residing.  

3.3.5 Sankhol 

Sankhol is a village in Jhajjar district, town Bahadurgarh located along NH 9 (formerly NH 10). Sankhol 

comes in Assembly constituency 64-Bahadurgarh. 

 



Traffic and Transport Study for Preparation of Techno Feasibility Report for Metro Corridor from Bahadurgarh to 
Sampla (Haryana) 

Draft Report   8 

3.4 DEMOGRAPHIC DETAILS 

3.4.1 Bahadurgarh 

As per provisional reports of Census India 2011, the city population homes to about 1,70,426; of which 

male and female population were 91,736 (54%) and 78,690 (46%) respectively. In Education Section, 

average literacy rate of Bahadurgarh city is 88.04 percent of which male and female literacy rate were 

94.27 and 80.87 percent. The sex ratio in Bahadurgarh Municipal Council is 858 per 1000 males. Child sex 

ratio of girls is 784 per 1000 boys. Total population of children (0-6 age) in Bahadurgarh city are 20,374 

which forms to 11.95 % of the total population of Bahadurgarh City (MC) as per figure from Census India 

report on 2011. There were 11,420 boys while 8,954 are girls. 

Bahadurgarh Municipal Council has total administration over 34,910 households with an average of 5 

persons in each household to which it supplies basic amenities like water and sewerage. It is also 

authorized to build roads within Municipal Council limits and impose taxes on properties coming under 

its jurisdiction.  

 As per the Final Development Plan 2031 for Bahadurgarh, the city has been envisaged to house a 

population of 2,80,906 by 2021 and 4,83,158 by 2031 with a projected growth rate of 65% and 72%, 

respectively. 

Table 3-1 Bahadurgarh Projected Growth 

Year Population Growth Rate 

2011 1,70,426 - 

2011-2021 2,80,906 65% 

2021-2031 4,83,158 72% 

Source: Final Development Plan 2031, Bahadurgarh 

Table 3-2 Bahadurgarh Ward-wise Population (Census 2011) 

Wards Population 

1 5,184 

2 5,548 

3 6,020 

4 6,565 

5 4,720 

6 5,868 

7 4,161 

8 6,358 

9 4,391 

10 4,991 

11 4,755 

12 4,073 

13 6,021 

14 5,698 

15 5,773 

Wards Population 

16 4,740 

17 5,810 

18 5,972 

19 3,990 

20 6,261 

21 6,588 

22 4,544 

23 3,886 

24 4,973 

25 5,143 

26 5,314 

27 5,216 

28 5,987 

29 3,914 

30 4,177 

Wards Population 

31 10,475 

32 3,651 

Total 1,70,767 
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3.4.2 Sampla 

As per Census India 2011, Sampla Tehsil of Rohtak district has total population of 1,23,826 with the 

average literacy rate of 80.17%. Sampla (MC) has a total population of 20,563 (16% of the total Sampla 

Tehsil), of which male and female population of 10,908 (53%) and 9,655 (47%), respectively. Also, the Sex 

ratio of Sampla (MC) in 2011 was 885. The average literacy rate of Sampla (MC) is 70.9% which is lower 

than the average literacy of the Haryana (75.55%), with male and female literacy rate being 76.9% and 

64.2%, respectively. The total number of households in 2011 were 3,959 with an average family size of 5 

person. 

The population of Children of age 0-6 years here was 2,734 which comes out to be 13.3% of the total 

population of Sampla (MC). There are 1,519 male children and 1,215 female children between the age 0-

6 years. Thus, as per this Census, the Child Sex Ratio of Sampla (MC) is 800 which is less than its Average 

Sex Ratio (885). 

3.4.3 Village Rohad 

The Rohad village has population of 9,256 of which 5,094 are males while 4,162 are females as per 

Population Census 2011.  

In Rohad village population of children with age 0-6 is 1,232 which makes up 13.31 % of total population 

of village. Average Sex Ratio of Rohad village is 817 which is lower than Haryana state average of 879. 

Child Sex Ratio for the Rohad as per census is 723, lower than Haryana average of 834.  

Rohad village has higher literacy rate compared to Haryana. In 2011, literacy rate of Rohad village was 

80.27 % compared to 75.55 % of Haryana. In Rohad Male literacy stands at 88.58 % while female literacy 

rate was 70.29. 

3.4.4 Asoda Todran 

The Asoda Todran village has population of 7,460 of which 4,074 (54.6%) are males while 3,386 (45.4%) 

are females as per Population Census 2011.  

In Asoda Todran village population of children with age 0-6 is 951 which makes up 12.75 % of total 

population of village. Average Sex Ratio of Asoda Todran village is 831 which is lower than Haryana state 

average of 879. Child Sex Ratio for the Asoda Todran as per census is 761, lower than Haryana average of 

834. Asoda Todran village has higher literacy rate compared to Haryana. In 2011, literacy rate of Asoda 

Todran village was 79.83 % compared to 75.55 % of Haryana. Male literacy stands at 87.29 % while female 

literacy rate was 70.96 % in this village. 

3.5 SOCIO – ECONOMIC OUTLINE 

3.5.1 Bahadurgarh 

As per the census 2011, out of total population of 1.7 lakhs, 51,010 were engaged in work or business 

activity. Of this 43,668 were males while 7,342 were females. In census survey, worker is defined as 

person who does business, job, service, and cultivator and labour activity. Of the total working population, 

90.83 % were engaged in Main Work while 9.17 % of total workers were engaged in Marginal Work. 

3.5.2  Sampla 

Sampla is a service centre for the surrounding villages for the agricultural machinery. Sampla has basic 

primary level facilities. Proximity to Delhi provides good potentials for institutional and industrial 
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development through induced growth. In Sampla (MC) out of total population, 5,855 (28.5% of the total 

Sampla MC population) were engaged in work activities with 88.7% male workers and 11.3% female 

workers. 92% of workers describe their work as Main Work (Employment or Earning more than 6 Months) 

while 8% were involved in Marginal activity providing livelihood for less than 6 months. Of 5,855 workers 

engaged in Main Work, 578 were cultivators (owner or co-owner) while 246 were Agricultural labourer. 

3.5.3 Village Rohad 

As per the Census 2011, the total workers in the village were 2,718 (29.5% of the total Rohad village 

population) with 89% male and 11% female workers. The main workers were recorded to be 2,503 (92%) 

of the total workers.  

3.5.4 Asoda Todran 

As per the Census 2011, the total workers in the village were 2,213 (29.7% of the total Asoda Todran 

population) with 88.4% male and 11.6% female workers. The main workers were recorded to be 2,010 

(90.8%) of the total workers.  

3.6 LAND-USE PATTERN 

3.6.1 Bahadurgarh 

The land use pattern of Bahadurgarh town (2011) reveals that it is basically an industrial town wherein 

an industrial park has been set up by HSIIDC to attract industries from Delhi that had been closed by the 

order of the Supreme Court of India. The Industrial region covers approx. 37% of the total area of the city 

(refer Table 3-3). 

Table 3-3 Bahadurgarh Municipal Council: Broad Land Use Pattern (2011)  

Land Use Classes Area (in sq. 

km.) in 2011 

Percentage 

in 2011 

Area (in sq. 

km.) in 2031 

Percentage 

in 2031 

Residential 1,000 34 1,700 35.98 

Commercial 110 3.5 241 5.10 

Industrial 1,100 37 876 18.54 

Transport and Communication   613 12.97 

Public Utility   215 4.55 

Public and Semi Public   297 6.29 

Open Space   783 16.57 

Total   4,725 100.00 

Agricultural Land 50 1.5   

Village Abadi 250 8.5 235 - 

Total Urbanisation area  - 4,960 - 

Source: Final Development Plan 2031, Bahadurgarh 
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Figure 3-2 Land Use Map of Bahadurgarh Municipal Council 2011 

 

Source: Office of Municipal Council, Bahadurgarh- Department of Town and Country Planning, Haryana (2014). 

Several planned residential HUDA sectors apart from the existing old town and colonies accommodate 

the growing housing needs of the expanding population. A number of villages got merged with the 

expansion of the Municipal limits during 1961-2011. Rapid urban sprawl has led to the loss of agricultural 

land, a phenomenon observed throughout NCR-Haryana. 

Haryana Urban Development Authority has taken many measures in planning and developing the city. It 

has developed a few residential sectors in Bahadurgarh. This small city is being administered in a planned 

manner. At present it is registered as one of the most rapidly growing Industrial centres for trade and 

commerce. Industrial Base for the town is expected to get strengthened as some of the industries being 

shut of non-conforming area of Delhi would be set up at Bahadurgarh being a nearest place to Delhi. 

As per the Final development Plan 2031 for Bahadurgarh, Bahadurgarh town is proposed to be developed 

for a population of 4.84 Lakh by 2031 AD. The Final development plan of Bahadurgarh town has been 

designed for an average residential density of 250 persons per hectare.  
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Figure 3-3: Land Use Map of Bahadurgarh Municipal Council 2031 

 

Source: Final Development Plan 2031, Bahadurgarh 

The extent of various land use and comparative distribution from 2011 and 2031 is given in Table 3-3. 

The following table provides the details population in residential sectors of Bahadurgarh. 

3.6.2 Sampla 

Sampla is being developed as a part of Sampla Urban Complex 2021 along with Cyber city, Bio-science 

city, Medi city and Interstate Bus terminal along Kundli-Manesar Palwar Corridor. Sampla Urban Complex 

comprises of Municipal town Sampla (abadi area Sampla and Kheri Sampla) and Garhi Sampla village of 

Rohtak district and villages Rohad, Daboda Kalan, Daboda Khurd, Mehandipur and Mandothi belonging 

to Jhajjar district, all of which are with a range of 5km of the proposed Metro line Bahadurgarh to Sampla. 

The extent of major land use is given as follows: 

Table 3-4 Broad Land Use Pattern (2021) of Sampla Township 

Land Use Classes 
Area 

(2001) 
Expansion of 

Abadi 
Proposed 

Total in 2021 
(Ha) 

Percentage 

Residential 403.00 307.00 1,037.00 1,747.00 32% 

Commercial - - 206.00 206.00 4% 

Industrial 231.40 - 461.60 693.00 13% 

Transport and Communication - - 921.00 921.00 17% 

Public Utility 7.10 - 135.90 143.00 3% 

Public and Semi Public 14.00 - 193.00 207.00 4% 

Open Space 320.00 - 1,275.00 1,595.00 29% 

Total 975.50 307.00 4,229.50 5,512.00 100% 

Source: Draft Development Plan-2021 AD for Sampla Urban Complex 
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Table 3-5 Composite land use for Sampla Urban Complex (2021)  

Land Use Classes Sampla 
Cyber 
City 

Medi 
City 

Bio Science 
City 

Total 
(ha) 

Percentage 

Residential 1,747.0 0 8.0 178.2 1,933.2 26.93 

Commercial 206.0 6.5 21.5 19.0 253.0 3.53 

Industrial 693.0 0 0 0 693.0 9.65 

Transport and Communication 921.0 49.1 81.6 207.2 1,258.9 17.53 

Public Utility 143.0 26.0 0 33.3 202.3 2.81 

Public and Semi Public 207.0 62.0 143.5 231.7 644.2 8.97 

Open Space 1,595.0 79.4 120.4 400.6 2,195.4 30.58 

Total 5,512.0 223 375 1,070.0 7,180.0 100.00 

Source: Draft Development Plan-2021 AD for Sampla Urban Complex 

It is being planned with a gross density of 57 persons per hectare (pph) and residential density of about 

250 persons per hectare (pph). The complex is being developed to accommodate a population of 3,35,000 

with a scope for settlement expansion and buffer zone for existing settlement. In order to accommodate 

Institutional development with complex Cyber city, Medi city and Bio-science city have also been 

proposed. 

Figure 3-4: Land Use Map of Sampla Urban Complex 2021 

 

Source: Draft Development Plan-2021 AD for Sampla Urban Complex 
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3.7 PUBLIC TRANSPORT 

3.7.1 Bahadurgarh 

Being a part of National Capital Region, the city of Bahadurgarh is very well connected with New Delhi 

and other neighbouring important towns such as Rohtak, Sonipat, Najafgarh and Nangloi by Roadways 

and Railways including the Delhi Metro. It has a sound transport system that is maintained by the Haryana 

Government 

The major highway that passes through the city is National Highway 10. The highway links Bahadurgarh 

to Delhi, Hisar, Rohtak and various other cities of Haryana. Multiple modes of public transport such as 

taxis, buses, e-rickshaws and auto rickshaws are available.  

Several trains ply from Bahadurgarh railway station to other important cities like Phagwara, katni and 

Bhusaval. Bahadurgarh is connected to the Delhi Metro since 24 Jun 2018. The project has a route length 

of 11.182 km.  

Indira Gandhi International Airport (IGIA) is the nearest airport to Bahadurgarh with approximately 23km 

and taking 1 hour to reach from the city. Many city buses and cabs ply to this airport from the City. 

Jhajjar has a sub depot in Bahadurgarh and the government buses that ply from this depot are controlled 

by Haryana Roadways. All the buses ply daily to cities like Delhi, Kamal, Ambala and others. Some of the 

buses are luxury ones with AC facility. 

Transport in Bahadurgarh is improving in leaps and bounds. With the emergence of metro railways, the 

small industrial hub is poised to be one of the most developed cities in India. 

3.7.2  Sampla 

Sampla municipal town and Rohad village are located on the National Highway number-10 with railway 

links. The nearest railway station to Sampla is Sampla Railway Station which is located in and around 1.0 

km distance. The proposed Kundli-Manesar Palwal Expressway is also at a distance of only 8 Km from 

Sampla town. Sampla‘s nearest airport is Indira Gandhi International Airport situated at 40.1 KM distance. 

The Development Plan for Sampla Urban Complex proposes Orbital Railway for fast connectivity between 

National Capital Region and components of global urban corridor. New railway station namely Rohad has 

been proposed near transport sector- 8 for Sampla town. Railway sidings along Delhi- Rohtak railway line 

near Industrial sectors have also been proposed. 
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4 PRIMARY SURVEY 

4.1 TYPE OF SURVEYS AND THEIR LOCATIONS 

Relevant primary surveys as mentioned in the table below were conducted in the month of May 2019 as 

per the terms of reference of the study so as to gain an understanding of the traffic and transportation 

characteristics of the study area. This chapter discusses the major findings of the primary surveys carried 

out as part of the study.  

Table 4-1 Primary Survey Details 

Name of Components Duration/ Samples Quantity 

Traffic Volume Count including Occupancy Survey 16 hours for 1 weekday 9 

Passenger Entry-Exit Count Survey 16 hours for 1 weekday 4 

Traffic Volume Count -Videography 24 hours for 1 weekday 9 

OD Survey including Willingness to Shift Survey 16 hours for 1 weekday 9 

Speed and Delay by Moving Car Observer Method Morning and Evening Peak 5 

 

Category-wise Primary Survey locations are listed in the following table and the survey location map is 

also presented below: 

Table 4-2 Survey Locations 

Type of Survey Location ID Location Name 

Traffic Volume 
Count including 
Occupancy 

L1 Delhi-Rohtak Road (NH9) near Sampla Bus Stand 

L2 Delhi-Rohtak Road (NH9) near Dehkora Village Road Junction 

L3 Delhi-Rohtak Road (NH9) near Village Rohad 

L4  Delhi-Rohtak Road (NH9) near Village Asoda Todran 

L5 Delhi-Rohtak Road (NH9) near Village Jakhoda 

L6 Delhi-Rohtak Road (NH9) near HSIIDC, Sector 17, Bahadurgarh 

L7 Delhi-Rohtak Road (NH9) near Udyog Vihar, Bahadurgarh 

L8 Delhi-Rohtak Road (NH9) near Sankhol Shiv Mandir, Bahadurgarh 

L9 Delhi-Rohtak Road (NH9) near City Park Metro Station, Bahadurgarh 

L10* Bahadurgarh City Park Metro Station Gates  

L11* Bahadurgarh Bus Terminal 

L12* Sampla Railway Station 

L13* Sampla Bus Terminal 

Videographic 
Traffic Volume 
Count 

L1 Delhi-Rohtak Road (NH9) near Sampla Bus Stand 

L2 Delhi-Rohtak Road (NH9) near Dehkora Village Road Junction 

L3 Delhi-Rohtak Road (NH9) near Village Rohad 

L4  Delhi-Rohtak Road (NH9) near Village Asoda Todran 

L5 Delhi-Rohtak Road (NH9) near Village Jakhoda 

L6 Delhi-Rohtak Road (NH9) near HSIIDC, Sector 17, Bahadurgarh 

L7 Delhi-Rohtak Road (NH9) near Udyog Vihar, Bahadurgarh 

L8 Delhi-Rohtak Road (NH9) near Sankhol Shiv Mandir, Bahadurgarh 

L9 Delhi-Rohtak Road (NH9) near City Park Metro Station, Bahadurgarh 

Origin-Destination 
Survey with 
Willingness to Shift 

L1 Delhi-Rohtak Road (NH9) near Sampla Bus Stand 

L2 Delhi-Rohtak Road (NH9) near Dehkora Village Road Junction 

L5 Delhi-Rohtak Road (NH9) near Village Jakhoda 

L8 Delhi-Rohtak Road (NH9) near Sankhol Shiv Mandir, Bahadurgarh 

L10 Bahadurgarh City Park Metro Station Gates  

L11 Bahadurgarh Bus Terminal 

L12 Sampla Railway Station 
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Type of Survey Location ID Location Name 

L13 Sampla Bus Terminal 

L14 Asaudah Railway Station 

Note: * Passenger Entry-Exit Volume Count at Terminal 

Figure 4-1 : Survey Location Map 

 

4.2 TRAFFIC VOLUME COUNT SURVEY INCLUDING OCCUPANCY 

As per study ToR, classified Traffic Volume Count (TVC) Survey was carried through manual and 

videographic methods. TVC surveys (including occupancy surveys) provide information regarding traffic 

characteristics and the average Occupancy on the study corridor. Manual Classified Traffic Volume Count 

Surveys were undertaken at 9 identified locations across the study corridor, while videographic TVC 

Survey was also carried out across the same 9 locations to validate the manual count numbers. This 

section discusses the salient aspects of the data collated as part of the traffic volume count surveys. 

Manual TVC surveys were conducted for 16 hours for 1 weekday, while Videographic surveys were 

conducted for 24 hours for 1 weekday.  

Directional classified traffic volume counts are analysed to obtain: 

1. Average Daily Traffic (ADT)- ADT provides an insight to the amount of traffic moving on various 

stretches of the corridors and is further appropriately used for assessment. 

2. Peak Hour flows - From observing the peak hour values, the observed peak hour time, its associated 

traffic and also the peak hour factor the location are obtained.   

3. Directional distribution by hour of the day -Directional distribution presents the directional split in 

traffic at each survey location. 

4. Traffic composition - Classified Traffic Volume Counts also provides valuable insight into the vehicular 

composition of the traffic in the study area. 

In addition, Occupancy survey was carried out along with the TVC Survey wherein the mode wise 
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occupancy values were also recorded. These in conjunction with one another are further used for the 

traffic assessment. 

4.2.1 Observed Traffic Volumes and Occupancy 

Traffic Volume counts conducted at various locations along the project corridor provided an insight to the 

amount of traffic moving on various stretches of the corridor. The observed average occupancy values for 

all passenger modes were collated to obtain an accurate estimation of passenger movement. Occupancy 

values were used in conjunction with the traffic volumes to estimate the prevalent passenger movement 

at individual survey locations. The following table presents the location wise summary of the above-

mentioned survey locations. The table below the average traffic volume observed at all individual 

locations.  

Table 4-3 : Traffic Volume Summary at Identified Locations (16 -hour volumes)  

Lo
ca

ti
o

n
 ID

 

Lo
ca

ti
o

n
 N

am
e

 

Tw
o

-W
h

e
e

le
r 

Th
re

e
-W

h
e

e
le

r 

C
ar

 /
 J

e
e

p
 /

 V
an

 /
 

Ta
xi

 

M
in

i B
u

s 

St
an

d
ar

d
 B

u
s 

To
ta

l P
as

se
n

ge
r 

V
e

h
ic

le
s 

To
ta

l P
as

se
n

ge
r 

P
C

U
s 

To
ta

l P
as

se
n

ge
rs

 

D
ir

e
ct

io
n

al
 S

p
lit

 

(T
o

w
ar

d
s 

B
ah

ad
u

rg
ar

h
 : 

To
w

ar
d

s 
Sa

m
p

la
) 

L1  
Sampla Bus 
Stand  

7,524 326 17,735 108 900 26,594 24,688 80,129 56 : 44 

L2  
Dehkora 
Village Road 
Junction  

4,859 835 17,206 134 857 23,891 23,243 81,912 50 : 50 

L3  Village Rohad  5,485 1,184 17,380 96 898 25,043 24,145 90,106 50 : 50 

L4  
Village Asoda 
Todran  

5,638 1,446 17,289 111 910 25,399 24,466 87,838 51 : 49 

L5  
Village 
Jakhoda  

6,782 1,611 10,040 102 704 19,239 17,307 61,086 48 : 52 

L6  
HSIIDC, 
Sector 17, 
Bahadurgarh  

10,536 4,054 10,934 113 681 26,318 22,469 80,882 47 : 53 

L7  
Udyog Vihar, 
Bahadurgarh  

11,578 4,490 11,121 110 706 28,005 23,683 85,140 51 : 49 

L8  
Sankhol Shiv 
Mandir, 
Bahadurgarh  

14,536 5,820 12,812 121 718 34,007 28,236 92,241 50 : 50 

L9  

City Park 
Metro 
Station, 
Bahadurgarh  

16,400 5,635 13,005 108 712 35,860 29,138 95,760 48 : 52 

The Passenger Car Unit (PCU) values adopted for the study are provided in the following table. 

Table 4-4 : PCU Values Adopted for the Study  

Type Two-Wheeler Three-Wheeler Car/ Jeep/ Van/Taxi Mini Bus Standard Bus 

PCU  0.5 1 1 1 3 

In addition, occupancy survey was also carried out along with TVC Survey. The location wise occupancy 

details are provided in the following table, wherein mode wise observed average occupancy values are 

listed. 
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Table 4-5 : Occupancy Survey Summary 

Location 
ID 

Location Name 
Two-

Wheeler 
Three-

Wheeler 
Car / Jeep / 
Van / Taxi 

Mini 
Bus 

Standard 
Bus 

L1  Sampla Bus Stand  1.35 3.55 2.19 13.03 31.75 

L2  Dehkora Village Road Junction  1.51 4.35 2.63 13.63 27.82 

L3  Village Rohad  1.55 4.40 2.79 12.86 29.73 

L4  Village Asoda Todran  1.55 4.05 2.63 13.07 28.99 

L5  Village Jakhoda  1.47 3.87 2.31 13.55 28.92 

L6  HSIIDC, Sector 17, Bahadurgarh  1.45 3.56 2.78 11.85 28.49 

L7  Udyog Vihar, Bahadurgarh  1.45 3.22 2.72 12.34 31.47 

L8  Sankhol Shiv Mandir, Bahadurgarh  1.35 3.47 2.21 12.66 31.45 

L9  City Park Metro Station, Bahadurgarh  1.54 3.18 2.19 13.03 31.80 

Average Occupancy 1.47 3.74 2.49 12.89 30.05 

The observed average Passenger values for all 

passenger modes were collated to obtain an 

accurate estimation of passenger movement. 

Occupancy values were used in conjunction with 

the traffic volumes to estimate the prevalent 

passenger movement at individual survey 

locations. The following table presents the 

location wise summary of the above-mentioned 

survey locations. 

 

 

Table 4-6 : Location wise Traffic Summary 

Location 
ID 

Location Name 
Two-

Wheeler 
Three-

Wheeler 
Car / Jeep / 
Van / Taxi 

Mini 
Bus 

Standard 
Bus 

L1  Sampla Bus Stand  10,153 1,157 38,836 1,407 28,575 

L2  Dehkora Village Road Junction  7,344 3,633 45,264 1,827 23,844 

L3  Village Rohad  8,511 5,207 48,453 1,235 26,700 

L4  Village Asoda Todran  8,767 5,852 45,391 1,451 26,378 

L5  Village Jakhoda  9,950 6,231 23,160 1,382 20,362 

L6  HSIIDC, Sector 17, Bahadurgarh  15,308 14,427 30,406 1,339 19,403 

L7  Udyog Vihar, Bahadurgarh  16,841 14,456 30,271 1,357 22,216 

L8  
Sankhol Shiv Mandir, 
Bahadurgarh  

19,682 20,177 28,270 1,532 22,581 

L9  
City Park Metro Station, 
Bahadurgarh  

25,288 17,946 28,478 1,407 22,641 

Average Passengers 13538 13,538 9,898 35,392 1,437 

 

Figure 4-2 : Average Passengers 
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4.2.2 Vehicular Composition 

Classified Traffic Volume Counts also provides 

valuable insight into the vehicular composition 

of the traffic in the study area. The overall 

composition is expressed in Figure 4-3. 

Vehicular composition recorded during the 

traffic volume study shows that majority of the 

traffic comprises of Car/Jeep/Van/Taxi (52%) 

and Two-Wheelers (34%). Mini Bus recorded 

the least negligible share of less than 1 %. 

 

4.2.3 Peak Hour Flows 

Peak Hour and peak hour characteristics (Peak 

Hour PCU, Peak Period Factor) obtained during 

the 16 hours TVC survey are listed in the following table. 

Table 4-7 Peak Hour, Peak Hour PCU and Peak Hour Factor Summary  

Location 
ID 

Location Name Peak Hour 
Peak Hour 

PCU 
Peak Hour Factor 

w.r.t. 16 Hour PCU 

L1  Sampla Bus Stand  18:15-19:15 1,991 8.06% 

L2  Dehkora Village Road Junction  7:45-8:45 1,941 8.35% 

L3  Village Rohad  6:45-7:45 1,893 7.84% 

L4  Village Asoda Todran  12:30-13:30 2,010 8.21% 

L5  Village Jakhoda  18:00-19:00 1,489 8.60% 

L6  HSIIDC, Sector 17, Bahadurgarh  9:15-10:15 2,215 9.86% 

L7  Udyog Vihar, Bahadurgarh  9:15-10:15 2,577 10.88% 

L8  Sankhol Shiv Mandir, Bahadurgarh  9:15-10:15 3,168 11.22% 

L9  City Park Metro Station, Bahadurgarh  9:15-10:15 3,192 10.95% 

Average - 2,275 9.33% 

The average peak hour share across the nine survey locations is 9.33%. In addition to aggregate TVC 

estimates, other aspects of traffic were also covered through the survey viz. Traffic composition, hourly 

variation, intraday variation, peak hour traffic and peak hour characteristics, directional distribution of 

traffic etc. Location wise detailed analysis of the collated TVC data, covering all the above discussed 

parameters are provided in Annexure I. 

4.3 PASSENGER ENTRY-EXIT COUNTS AT TERMINAL LOCATIONS 

To understand the number of daily passengers contributing to major Terminal locations within the 

catchment area, 16 hours entry exit counts has been conducted for selective 4 terminal locations namely 

(i) Bahadurgarh City Park Metro Station Gates; (ii) Bahadurgarh Bus Terminal; (iii) Sampla Railway Station; 

and (iv) Sampla Bus Terminal. 

Hourly entry-exit passenger numbers collated at above-mentioned Terminals has been analysed to 

understand 16 hours as well as hourly passenger load at different Terminal locations, also the peak hour 

passengers has been identified at each of the above terminals. Entry-Exit summary of these Terminal 

locations and their details are presented in the below Table and figures: 

Figure 4-3 : Vehicular Composition 
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Table 4-8 : Summary of Passenger Entry-Exit Counts at Terminal Locations 

Location 
ID 

Location Name Entry Exit 
Total 

Passenger 
Peak Hour 
Passenger 

Peak Hour 
Peak Hour 

Factor 

L10 
Bahadurgarh City 
Park Metro Station 

6,202 5,683 11,885 1,339 18:15-19:15 11.27% 

L11 
Bahadurgarh Bus 
Terminal  

2,888 2,378 5,266 538 7:00-8:00 10.22% 

L12  
Sampla Railway 
Station  

12,160 10,256 22,416 2,018 8:15-9:15 9.00% 

L13 Sampla Bus Terminal  2,524 2,244 4,768 446 17:45-18:45 9.35% 

Figure 4-4 : Hourly Variations of Passenger Entry-Exit at Different Terminal Locations 

 

4.4 ORIGIN – DESTINATION SURVEY INCLUDING WILLINGNESS TO SHIFT  

The Origin – Destination (OD) survey including willingness to shift was conducted to understand the 

existing travel pattern of the region. Origin Destination survey of passengers was conducted on stratified 

random sampling basis for 1 weekday (16 hours duration). To capture the travel patterns, trained 

enumerators were organised into multiple shifts with sufficient enumerators for each direction of flow. 

Passengers were surveyed for their trip origin, destination, trip purpose, occupancy, frequency etc.  
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4.4.1 Trip purpose 

The respondents were questioned their purpose 

of the trip so as to have wider perspective of 

their reason for travel. Trip purpose information 

was categorized into four broad categories: 

Work / Business trips, Education trips, Social/ 

Recreational/Religious trips and others. 

Looking at the trip purposes observed across all 

the OD survey locations, it can be seen that 78% 

of the respondents were travelling for 

Work/Business activities, while 16% were 

travelling for Education related purposes. 

4.4.2 Zoning System 

Further the trip patterns were assessed with respect to the study area zoning to understand the 

predominant travel patterns on the corridor and the major origin-attraction zones. For the study purpose, 

a comprehensive zoning system was adopted consisting of 30 zones. The zoning system was developed 

in lieu of the administrative boundaries and road networks. Indicative zone list and zone map for the 

proposed corridor is provided below: 

Table 4-9 : List of Locations under Each Zone 

Zones Places 

1 Sampla Town- (Sampla+ Kheri Sampla) 

2 Village Dehkora, Loharheri 

3 Village Rohad 

4 Village Asoda Todran 

5 
Bahadurgarh Sector part 17, part 32, 
part 33, village Jhakhoda, Village Barahi 

6 
Bahadurgarh Sector part 16, part 17, 
17A, 18, part 31 

7 Sector 15, part 16, 18A, part 30 

8 
Bahadurgarh Sector 5, Part 6, Part 18A, 
Part 19, 28A, 29 

9 
Bahadurgarh Sector part 6, 7, 8, part 19, 
part 26  

10 
Bahadurgarh Sector part 8, 9, 9A, 10, 11, 
part 12, 22A, 38, 39 

11 
Bahadurgarh Sector 1, part 2, part 3, 
part 12, 37 

12 
Bahadurgarh Sector part 2, part 3,  3A, 4, 
14, part 36 

13 
Bahadurgarh Sector 3B, 4A, part 35, part 
36 

Zones Places 

14 
Bahadurgarh Sector 4B,  part 17, part 33, 
part 34, part 35 

15 Bahadurgarh Sector part 30, part 31 

16 Bahadurgarh Sector 28, 28A, 29 

17 Bahadurgarh Sector 25, part 26, 27 

18 Bahadurgarh Sector20, 21, 22, 23, 24 

19 New Delhi- Mundka,  Karala 

20 New Delhi- South west 

21 Nuna Majra 

22 Kanonda, Mukandpur, Bomnoli 

23 Asauda Railway Station 

24 Jasaur Kheri 

25 

Village Mandothi, Daboda Khurd, 
Daboda Kalan, Mahandipur, Mattan, 
Silthoi, Kharman  

26 Kharhar 

27 Garhi Sampla, Bhaproda, Asanda, Chhara 

28 Bhainsru Khurd, Hassangarh, Samchana 

29 
Dataur, Gijhi, Chulliana, Gandhra, 
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Figure 4-5 :Trip Purpose 
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Figure 4-6 :Indicative Zone Map for Bahadurgarh-Sampla Proposed Metro Corridor 

 

4.4.3 Travel Pattern 

The collated OD data was coded to the respective Origin Destination zones and was thus assessed to 

understand the prominent travel patterns. Mode wise origin destination matrices were developed which 

was later combined to provide the overall passenger matrices as presented below:  

  



Traffic and Transport Study for Preparation of Techno Feasibility Report for Metro Corridor from Bahadurgarh to 
Sampla (Haryana) 

Final Report   23 

Table 4-10 : Combined OD Matrix (Percentages of Passenger Trips) 
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From the obtained OD data, the major zonal interactions were also identified. The following table 

provides the highest 10 interacting zonal pairs while considering the total traffic movement pattern. 

Table 4-11 :Top 10 OD Pairs from All Passengers Combined Trip Matrix 

Rank Origin Destination Number of Trips Trips %  Origin Destination 

1 6 29 114 7% 
HSIIDC 
Bahadurgarh 

Dataur, Gijhi, Chulliana, 
Gandhra, Nonand, Atail  

2 7 29 79 5% Udyog Vihar 
Dataur, Gijhi, Chulliana, 
Gandhra, Nonand, Atail  

3 1 19 69 4% Sampla Town New Delhi- Mundka,  Karala 

4 19 29 53 3% 
New Delhi- 
Mundka,  Karala 

Dataur, Gijhi, Chulliana, 
Gandhra, Nonand, Atail  

5 6 19 53 3% 
HSIIDC 
Bahadurgarh 

New Delhi- Mundka,  Karala 

6 5 29 51 3% Jakhoda 
Dataur, Gijhi, Chulliana, 
Gandhra, Nonand, Atail  

7 19 26 46 3% 
New Delhi- 
Mundka,  Karala 

Kharhar 

8 9 19 41 3% 
Bahadurgarh City 
Park 

New Delhi- Mundka,  Karala 

9 11 29 37 2% 
Bahadurgarh sector 
1 & others 

Dataur, Gijhi, Chulliana, 
Gandhra, Nonand, Atail  

10 11 19 36 2% 
Bahadurgarh sector 
1 & others 

New Delhi- Mundka,  Karala 

Table 4-12: Passenger Trip Distributions for Different Catchment Areas 

Trip Category 
Two-

Wheeler 
Car Other 

Total 
Passenger 

Within 1km from the Project Corridor 14.1% 13.7% 0.0% 10.4% 

From 1km to within 5km from the Project Corridor 13.4% 22.6% 1.2% 13.1% 

Beyond 1km and within 5km from the Project Corridor 1.6% 1.6% 0.5% 1.3% 

From 1km to within 10km from the Project Corridor 6.1% 5.3% 1.2% 4.6% 

Beyond 1km, within 5km and 10km from the Project Corridor 3.9% 4.2% 0.2% 3.1% 

Within 1km to beyond 10km from the Project Corridor 56.4% 48.4% 74.4% 58.6% 

Through (Both origin and Destination beyond 10km) 4.5% 4.2% 22.3% 8.9% 

Total 100% 100% 100% 100% 

To understand the potential traffic for the proposed Metro Corridor, the project influence area has been 

categorised into different catchment areas with certain distances of the buffer area from the project 

corridor. These buffer area distance from the project corridor has been considered after analysing the 

possible shift potential towards the proposed Metro. 

It can be seen that out of total surveyed, 21 percent of the passenger traffic is travelling within 1 km 

radius from the project corridor. Also, within 1 km of the proposed corridor, approx. 14 percent passenger 

trips each were made by car users and by two-wheeler users out of the total passenger samples collected 

for respective modes. This results in a total of 10.4% passenger trips out of total sample passengers 

travelling on the project corridor. These trips originating or destining within this immediate influencing 

zone is the most potential traffic having higher impact on the proposed Metro Corridor. Whereas, it can 

also be observed that approx. 9 percent of the total surveyed passenger traffic is through traffic travelling 

on the corridor with both the origin and destination being beyond 10 km of the proposed corridor 

resulting in the least impact on it. 
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The table below provides the mode wise percentage of trips either originating or destining within the 

influence zones:    

Table 4-13 : Mode-wise Passenger Interaction within Influence Area of Proposed Corridor 

Two-Wheeler Car Other Total Passenger 

45% 30% 25% 100% 

It can be seen that a high proportion of the observed traffic from the survey locations either originates or 

destines within the identified influence area of the proposed metro corridor. The highest proportion was 

observed for passengers travelling by two-wheeler (45%), followed by passengers travelling by car (30%) 

within the influence area.  

4.5 SPEED AND DELAY SURVEY 

Speed and Delay Survey was carried out to assess the network characteristics of the study corridor. 

Moving car method was adopted wherein the observed speed and delay was recorded while travelling 

through the network in a car. The findings of the same are provided in the following table. 

Table 4-14 : Speed and Delay Observations for Different Runs at Peak Period 
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Table 4-15 : Summary of Speed and Delay Observations at Peak Period  

Link (Both Direction) 
Distance 

Journey 
Time 

Delay 
Running 

Time 
Journey 
Speed 

Running 
Speed 

(km) 
(Hr:Min: 

Sec) 
(Hr:Min: 

Sec) 
(Hr:Min: 

Sec) 
(kmph) (kmph) 

City Park Metro Station - NH-9 
Bypass Junction, Jakhoda 

5.85 00:11:03 00:01:09 00:09:54 31.83 35.70 

NH-9 Bypass Junction, 
Jakhoda - Rohad Junction 

5.70 00:05:36 00:00:47 00:04:49 61.50 71.65 

Rohad Junction - NH-334B 
Junction, Sampla 

5.80 00:08:49 00:01:41 00:07:08 40.13 49.71 

City Park Metro Station - NH-
334B Junction, Sampla 

17.35 00:25:28 00:03:37 00:21:50 40.89 47.66 

The average network speed during peak hour was observed to be 40.89 kmph. The average link wise 

speed obtained from the multiple runs are also provided in the above table. This assessment would be 

further used as an input for assessing the network characteristics. 
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5 DEVELOPMENT OF RIDERSHIP ESTIMATION 
The chapter covers the ridership assessment stage. The adopted methodology adopted parameters and 

key results are provided in the chapter.  

5.1 PLANNING PERIOD 

As the study was initiated in 2019, the same has been considered and demand forecasting on the network 

was undertaken till 2051. In order to estimate the demand on the metro corridor, all relevant data has 

been collated from primary and secondary sources available. The envisaged metro development has been 

considered for the following horizon years: 

• 2025; 

• 2031; 

• 2041 and 

• 2051 

5.2 SCENARIO BUILDING 

Scenario building is a process of analysing possible future events by considering alternative possible 

outcomes. Thus, scenario analysis, a method of projections, does not try to show one exact picture of the 

future. Instead, it presents several alternative future developments. Consequently, a scope of possible 

future outcomes is observable. Not only are the outcomes observable, but also the development paths 

leading to the outcomes. The development programs are taken from the City Development Plan and other 

relevant studies. Keeping the PCTR value constant, the scenarios that have been evaluated are as follows: 

• Moderate Scenario – with realistic Population Growth Trend where future growth rates for the 

horizon years have been moderated as compare to predicted growth rates in different 

development plans; and 

• Optimistic Scenario – with Population Growth Trend as per the predicted growth rates in different 

development plans.  

5.3 MODEL DEVELOPMENT 

5.3.1 Analytical Framework for Model Development 

The figure below discusses the analytical framework towards the model built up. Worldwide accepted 

CUBE Voyager software has been utilized to develop the ridership estimation model. A complete three-

fold analytical approach consisting of network development, matrix development and trip assignment 

was adopted. The assignment technique adopted helped to ascertain the ridership at the proposed metro 

corridors.  
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Figure 5-1 : Methodology for Development of Ridership Estimation Model 

 

5.3.2 Network  Development  

The network development stage involves both the highway and transit network throughout the entire 

study area. Base year network is the existing road network. Once the base year mode-wise matrices 

are developed and assigned to the base year network, the network characteristics have been 

calibrated and validated with respect to the ground conditions. Further future year proposed metro 

routes have been incorporated with the base year validated network. 

Figure 5-2 : Network Developed in CUBE Voyager 
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5.3.3 Matrix Development  

1 Trip Generation 

Trip generation forms the initial stage of the four-stage modelling process, wherein the respective zone 

wise trip production and attraction are evaluated. Trip production and attraction of each individual zone 

needs to be ascertained on the basis of observed relationships of population and employment with 

various trip generation parameters. For the present study, different horizon year population and 

employment for individual zone have been estimated (as presented in the table below) based on the 

available development plans / master plans for proposed urban areas and census data for villages. 

Table 5-1 :Existing Population-Employment (2011 census) 

Zone No. Population (2011) Employment (2011) 

1 20,563 13,593 

2 5,224 1,177 

3 9,256 13,876 

4 5,968 1,344 

5 9,338 3,268 

6 0 2,781 

7 5,395 3,809 

8 9,021 1,759 

9 20,625 1,091 

10 31,509 15,833 

11 28,221 694 

12 22,087 12,838 

13 14,937 3,304 

14 1,480 5,752 

15 0 3,250 

16 11,824 0 

Zone No. Population (2011) Employment (2011) 

17 18,277 3,047 

18 7,049 5,712 

*19 18,054 62,227 

*20 34,394 94,836 

21 4,830 1,088 

22 11,713 2,639 

23 1,492 336 

24 4,405 992 

25 28,277 46,435 

26 6,124 1,380 

27 25,633 8,932 

28 16,060 3,619 

29 26,545 5,980 

30 12,176 2,743 

Total 4,10,478 3,24,335 

*Share of population on the proposed corridor from zone 19 and 20 (being part of Delhi) is considered as 20% and 

10% of their total population, respectively. 

Table 5-2 :Zone-wise Horizon Year Population-Employment for Study Area: Moderate Scenario 

Zone 
No 

Population 
(2025) 

Employment 
(2025) 

Population 
(2031) 

Employment 
(2031) 

Population 
(2041) 

Employment 
(2041) 

Population 
(2051) 

Employment 
(2051) 

1 27,668 15,765 32,086 18,282 43,122 24,570 60,827 34,657 

2 6,063 1,287 7,036 1,407 8,369 1,673 10,202 2,040 

3 12,454 16,092 14,443 18,661 19,410 25,080 27,380 35,377 

4 6,926 1,471 8,038 1,608 9,561 1,912 11,655 2,331 

5 10,837 3,692 12,577 4,177 14,960 5,118 18,236 6,305 

6 0 3,321 0 3,965 0 5,075 0 6,346 

7 8,003 4,549 9,557 5,431 12,233 6,953 15,295 8,693 

8 13,383 2,100 15,980 2,508 20,455 3,209 25,575 4,012 

9 30,596 1,303 36,534 1,556 46,766 1,992 58,471 2,491 

10 46,743 18,905 55,814 22,574 71,447 28,896 89,329 36,129 

11 41,866 828 49,990 989 63,991 1,266 80,007 1,583 

12 32,766 15,330 39,124 18,305 50,083 23,431 62,618 29,295 



Traffic and Transport Study for Preparation of Techno Feasibility Report for Metro Corridor from Bahadurgarh to 
Sampla (Haryana) 

Final Report   31 

Zone 
No 

Population 
(2025) 

Employment 
(2025) 

Population 
(2031) 

Employment 
(2031) 

Population 
(2041) 

Employment 
(2041) 

Population 
(2051) 

Employment 
(2051) 

13 22,158 3,946 26,458 4,711 33,868 6,030 42,345 7,540 

14 2,196 6,869 2,622 8,202 3,356 10,499 4,196 13,127 

15 0 3,880 0 4,633 0 5,931 0 7,415 

16 17,540 0 20,944 0 26,810 0 33,520 0 

17 27,114 3,638 32,375 4,345 41,443 5,562 51,816 6,954 

18 10,457 6,821 12,486 8,145 15,984 10,425 19,984 13,036 

*19 21,474 69,053 25,543 76,628 29,643 88,929 13,339 1,03,207 

*20 40,910 1,05,240 48,660 1,16,785 56,472 1,35,534 25,413 1,57,292 

21 5,605 1,189 6,505 1,301 7,738 1,548 9,432 1,887 

22 13,593 2,885 15,776 3,155 18,764 3,753 22,874 4,575 

23 1,732 368 2,010 401 2,390 479 2,914 583 

24 5,112 1,085 5,933 1,187 7,057 1,412 8,602 1,720 

25 36,123 53,695 41,902 62,100 54,149 83,024 73,191 1,16,476 

26 7,107 1,508 8,248 1,649 9,811 1,963 11,959 2,392 

27 30,330 10,023 35,195 11,256 42,621 14,192 53,218 18,639 

28 18,638 3,956 21,630 4,327 25,728 5,145 31,363 6,272 

29 30,807 6,540 35,752 7,151 42,525 8,505 51,838 10,368 

30 14,131 3,000 16,399 3,280 19,506 3,901 23,778 4,756 

Total 5,42,333 3,68,339 6,39,617 4,18,719 7,98,263 5,16,007 9,39,377 6,45,498 

*Share of population on the proposed corridor from zone 19 and 20 (being part of Delhi) is considered as 20% and 

10% of their total population, respectively. 

Table 5-3 : Zone-wise Horizon Year Population-Employment for Study Area: Optimistic Scenario 

Zone 
No. 

Population 
(2025) 

Employment 
(2025) 

Population 
(2031) 

Employment 
(2031) 

Population 
(2041) 

Employment 
(2041) 

Population 
(2051) 

Employment 
(2051) 

1 46,908 11,998 72,393 18,516 1,35,498 34,657 2,00,571 51,302 

2 6,368 1,379 7,763 1,552 9,937 1,988 13,354 2,671 

3 21,114 12,247 32,586 18,900 60,992 35,377 90,283 52,366 

4 7,275 1,575 8,868 1,773 11,352 2,271 15,256 3,051 

5 11,383 4,384 13,876 5,433 17,762 7,487 23,871 10,062 

6 0 4,583 0 6,346 0 9,393 0 12,624 

7 11,047 6,279 15,295 8,693 22,640 12,868 30,427 17,294 

8 18,472 2,898 25,575 4,012 37,858 5,939 50,878 7,982 

9 42,230 1,799 58,471 2,491 86,552 3,687 1,16,318 4,954 

10 64,517 26,093 89,329 36,129 1,32,229 53,479 1,77,705 71,872 

11 57,785 1,144 80,007 1,583 1,18,431 2,344 1,59,161 3,150 

12 45,225 21,159 62,618 29,295 92,690 43,365 1,24,567 58,279 

13 30,584 5,446 42,345 7,540 62,681 11,161 84,238 14,999 

14 3,031 9,481 4,196 13,127 6,212 19,430 8,348 26,113 

15 0 5,356 0 7,415 0 10,977 0 14,752 

16 24,210 0 33,520 0 49,618 0 66,682 0 

17 37,424 5,022 51,816 6,954 76,701 10,294 1,03,079 13,834 

18 14,433 9,414 19,984 13,036 29,581 19,296 39,755 25,931 

*19 22,008 71,467 26,828 80,483 33,513 1,03,025 15,454 1,25,587 

*20 41,927 1,08,918 51,108 1,22,660 63,845 1,57,015 29,440 1,91,400 

21 5,888 1,275 7,177 1,436 9,187 1,837 12,347 2,469 

22 14,278 3,091 17,405 3,481 22,280 4,456 29,942 5,988 

23 1,819 393 2,217 444 3,282 656 4,410 883 
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Zone 
No. 

Population 
(2025) 

Employment 
(2025) 

Population 
(2031) 

Employment 
(2031) 

Population 
(2041) 

Employment 
(2041) 

Population 
(2051) 

Employment 
(2051) 

24 5,370 1,163 6,546 1,309 8,379 1,676 11,261 2,252 

25 53,457 41,660 78,388 63,150 1,37,577 1,16,370 2,00,950 1,71,717 

26 7,465 1,616 9,100 1,820 11,649 2,329 15,655 3,131 

27 34,586 9,347 44,486 11,949 63,494 18,411 88,155 26,086 

28 19,577 4,239 23,864 4,773 30,548 6,109 41,054 8,211 

29 32,358 7,005 39,444 7,889 50,492 10,099 67,857 13,572 

30 14,842 3,213 18,093 3,619 23,160 4,632 31,126 6,225 

Total 6,95,581 3,83,644 9,43,298 4,85,808 14,08,140 7,10,628 18,52,144 9,48,757 

*Share of population on the proposed corridor from zone 19 and 20 (being part of Delhi) is considered as 20% and 

10% of their total population, respectively. 

 

To estimate the zone-wise trip production, per capita trip rate (PCTR) for motorised trips as 0.76 has been 

considered according to the Study on Traffic and Transportation Policies and Strategies in Urban Areas in 

India, MoUD (GoI), 2008. Similarly, trip attraction has been estimated as per the zone-wise employment 

numbers. 

Table 5-4 : Horizon Year Trip Ends of Different Zones for Moderate Scenario  

Zone 
No. 

Production 
(2025) 

Attraction 
(2025) 

Production 
(2031) 

Attraction 
(2031) 

Production 
(2041) 

Attraction 
(2041) 

Production 
(2051) 

Attraction 
(2051) 

1 21,028 17,641 24,385 21,224 32,773 28,887 46,229 38,331 

2 4,608 1,440 5,347 1,633 6,360 1,967 7,754 2,256 

3 9,465 18,007 10,977 21,664 14,752 29,487 20,809 39,127 

4 5,264 1,646 6,109 1,867 7,266 2,248 8,858 2,578 

5 8,236 4,131 9,559 4,849 11,370 6,017 13,859 6,973 

6 0 3,716 0 4,603 0 5,967 0 7,019 

7 6,082 5,090 7,263 6,305 9,297 8,175 11,624 9,615 

8 10,171 2,350 12,145 2,912 15,546 3,773 19,437 4,437 

9 23,253 1,458 27,766 1,806 35,542 2,342 44,438 2,755 

10 35,525 21,155 42,419 26,207 54,300 33,974 67,890 39,959 

11 31,818 927 37,992 1,148 48,633 1,488 60,805 1,751 

12 24,902 17,154 29,734 21,251 38,063 27,548 47,590 32,401 

13 16,840 4,416 20,108 5,469 25,740 7,090 32,182 8,339 

14 1,669 7,686 1,993 9,522 2,551 12,344 3,189 14,519 

15 0 4,342 0 5,379 0 6,973 0 8,201 

16 13,330 0 15,917 0 20,376 0 25,475 0 

17 20,607 4,071 24,605 5,044 31,497 6,539 39,380 7,691 

18 7,947 7,633 9,489 9,456 12,148 12,257 15,188 14,418 

19 16,321 77,271 19,412 88,961 22,529 1,04,556 10,138 1,14,148 

20 31,092 1,17,764 36,982 1,35,581 42,919 1,59,350 19,314 1,73,967 

21 4,260 1,330 4,944 1,510 5,881 1,820 7,168 2,087 

22 10,331 3,228 11,990 3,663 14,261 4,412 17,384 5,060 

23 1,316 412 1,528 466 1,816 563 2,215 645 

24 3,885 1,214 4,509 1,378 5,363 1,660 6,538 1,902 

25 27,453 60,085 31,846 72,095 41,153 97,613 55,625 1,28,823 

26 5,401 1,687 6,268 1,914 7,456 2,308 9,089 2,646 

27 23,051 11,216 26,748 13,068 32,392 16,686 40,446 20,615 

28 14,165 4,427 16,439 5,023 19,553 6,049 23,836 6,937 

29 23,413 7,318 27,172 8,302 32,319 9,999 39,397 11,467 

30 10,740 3,357 12,463 3,808 14,825 4,586 18,071 5,260 

Total 4,12,173 4,12,172 4,86,109 4,86,108 6,06,681 6,06,678 7,13,928 7,13,927 
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Table 5-5 : Horizon Year Trip Ends of Different Zones for Optimistic Scenario  

Zone 
No. 

Production 
(2025) 

Attraction 
(2025) 

Production 
(2031) 

Attraction 
(2031) 

Production 
(2041) 

Attraction 
(2041) 

Production 
(2051) 

Attraction 
(2051) 

1 35,650 16,533 55,019 27,324 1,02,978 52,193 1,52,434 76,115 

2 4,840 1,900 5,900 2,290 7,552 2,994 10,149 3,963 

3 16,047 16,876 24,765 27,891 46,354 53,277 68,615 77,693 

4 5,529 2,170 6,740 2,616 8,628 3,420 11,595 4,527 

5 8,651 6,041 10,546 8,017 13,499 11,275 18,142 14,929 

6 0 6,315 0 9,365 0 14,146 0 18,730 

7 8,396 8,652 11,624 12,828 17,206 19,379 23,125 25,658 

8 14,039 3,993 19,437 5,921 28,772 8,944 38,667 11,843 

9 32,095 2,479 44,438 3,676 65,780 5,553 88,402 7,350 

10 49,033 35,955 67,890 53,316 1,00,494 80,538 1,35,056 1,06,633 

11 43,917 1,576 60,805 2,336 90,008 3,530 1,20,962 4,674 

12 34,371 29,156 47,590 43,231 70,444 65,307 94,671 86,466 

13 23,244 7,504 32,182 11,127 47,638 16,808 64,021 22,253 

14 2,304 13,064 3,189 19,372 4,721 29,261 6,344 38,743 

15 0 7,380 0 10,942 0 16,531 0 21,887 

16 18,400 0 25,475 0 37,710 0 50,678 0 

17 28,442 6,920 39,380 10,262 58,293 15,502 78,340 20,525 

18 10,969 12,972 15,188 19,237 22,482 29,059 30,214 38,473 

19 16,726 98,478 20,389 1,18,769 25,470 1,55,153 11,745 1,86,328 

20 31,864 1,50,084 38,842 1,81,009 48,522 2,36,460 22,375 2,83,972 

21 4,475 1,757 5,455 2,119 6,982 2,766 9,384 3,663 

22 10,851 4,259 13,228 5,137 16,933 6,711 22,756 8,884 

23 1,382 542 1,685 655 2,494 988 3,352 1,310 

24 4,081 1,603 4,975 1,932 6,368 2,524 8,558 3,341 

25 40,627 57,405 59,575 93,190 1,04,559 1,75,250 1,52,722 2,54,769 

26 5,673 2,227 6,916 2,686 8,853 3,507 11,898 4,645 

27 26,285 12,880 33,809 17,633 48,255 27,726 66,998 38,703 

28 14,879 5,841 18,137 7,044 23,216 9,200 31,201 12,182 

29 24,592 9,653 29,977 11,642 38,374 15,209 51,571 20,136 

30 11,280 4,427 13,751 5,341 17,602 6,976 23,656 9,236 

Total 5,28,642 5,28,642 7,16,907 7,16,908 10,70,187 10,70,187 14,07,631 14,07,631 

 

Table 5-6 : Population-Employment Summary for Moderate Scenario  

Horizon Year Population Employment 
Motorised 

Person Trips 
Population within 1km 

Catchment Area 

2011 (Existing) 4,10,478 3,24,335 3,11,963 85,390 

2025 5,42,333 3,68,339 4,12,173 1,15,930 

2031 6,39,617 4,18,719 4,86,109 1,36,251 

2041 7,98,263 5,16,007 6,06,681 1,74,876 

2051 9,39,377 6,45,498 7,13,928 2,27,641 
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Table 5-7 : Population-Employment Summary for Optimistic Scenario  

Horizon Year Population Employment 
Motorised 

Person Trips 
Population within 1km 

Catchment Area 

2011 (Existing) 4,10,478 3,24,335 3,11,963 85,390 

2025 6,95,581 3,83,644 5,28,642 1,64,797 

2031 9,43,298 4,85,808 7,16,907 2,34,827 

2041 14,08,140 7,10,628 10,70,187 3,82,591 

2051 18,52,144 9,48,757 14,07,631 5,40,958 

 

2 Trip Distribution 

The second stage of the process involves distributing the estimated zonal trip ends within the zones, 

thereby yielding the zone wise production-attraction matrix. The obtained trip ends (as per the 

established relationship with relevant zonal parameters) were distributed as per the gravity model and 

further calibrated and validated as per the observed movement pattern from the primary Origin-

Destination Survey.  

As in 2008 Gurgaon Manesar Area was likely in our project influence area, similar type of travel pattern 

has been expected for the project influence area. Trip distribution exercise has been carried out across 

all modes, considering the similar modal split (45% two-wheeler, 30% car, 15% three-wheeler and 10% 

bus passengers) of Gurgaon Manesar Urban Complex (GMUC) in 2008 from Integrated Mobility Plan for 

Gurgaon Manesar Urban Complex by UMTC. This modal split has been considered for the existing 

(including 2011) situation within the study area. However, for the future forecast, a realistic development 

scenario with improvement of public city bus service within the influence area has been considered. This 

implies the operation of public route buses within the influence area as per the future demand. With due 

consideration of above mentioned public transport improvement within the influence area on top of the 

GMUC modal split in 2008, future modal split has been estimated for the study area as 40% two-wheeler, 

25% car, 15% three-wheeler and 20% bus passengers.  Mode-wise person trips estimated for different 

horizon years as per the modal split mentioned above are presented below: 

Table 5-8 : Mode-wise Person Trips (without Metro) for Moderate Scenario 

Horizon Year Two-Wheeler Car / Taxi Auto Rickshaw Bus 

2011 (Existing) 1,40,383 93,589 46,794 31,196 

2025 1,64,869 1,03,043 61,826 82,435 

2031 1,94,444 1,21,527 72,916 97,222 

2041 2,42,672 1,51,670 91,002 1,21,336 

2051 2,85,571 1,78,482 1,07,089 1,42,786 

Table 5-9 : Mode-wise Person Trips (without Metro) for Optimistic Scenario 

Horizon Year Two-Wheeler Car / Taxi Auto Rickshaw Bus 

2011 (Existing) 1,40,383 93,589 46,794 31,196 

2,11,457 1,32,161 79,296 1,05,728 2,11,457 

2,86,763 1,79,227 1,07,536 1,43,381 2,86,763 

4,28,075 2,67,547 1,60,528 2,14,037 4,28,075 

5,63,052 3,51,908 2,11,145 2,81,526 5,63,052 
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3 Assessment of Shift 

Assessment of Shift to the proposed metro has been evaluated using the willingness to shift data collated 

as part of the primary survey. Analysis of willingness to shift data for all modes aggregated at passenger 

level considering the proposed metro route between Bahadurgarh to Sampla in combination with the 

existing NCR metro network shows a parabolic nature related to access and egress distance from metro 

to the trip end. Definitely there is an additional impact of possible distance travel on the metro with 

respect to the total trip length as passengers are interested to shift to metro only if the travel distance on 

metro is substantial with respect to their total trip length. To understand the relation of willingness to 

shift to metro with access/ egress distance from the collated willingness to shift data, following matrix 

has been developed: 

Table 5-10 : Willingness to Shift Percentages with Respect to the Access/ Egress Distance from Metro  

Access / Egress 
Egress Distance 

1km 3km 10km 15km 20km 

A
cc

e
ss

 D
is

ta
n

ce
 1km 36.00% 21.00% 9.00% 4.80% 1.50% 

3km 21.00% 12.25% 5.25% 2.80% 0.88% 

10km 9.00% 5.25% 2.25% 1.20% 0.38% 

15km 4.80% 2.80% 1.20% 0.64% 0.20% 

20km 1.50% 0.88% 0.38% 0.20% 0.06% 

 

Effective shift to metro was observed over 36% for different modes within 1km buffer on both sides of 

the metro corridors. While, for the area beyond the 1km buffer the shift was found to be reduced radically 

from 21% to as low as 0.06% for various modes. Further to analyse the mode-wise shift to metro, Logit 

model has been developed and as per the predicted travel pattern for different horizon years for both 

the moderate and optimistic scenario. Accordingly, mode-wise overall shift percentages within the 

project influence area for both the moderate and optimistic scenarios have been presented below: 

Table 5-11 :Mode-Wise Overall Shift for Different Horizon Years in Moderate Scenario  

Horizon Year Two-Wheeler Car / Taxi Auto Rickshaw Bus 

2025 3.75% 3.15% 2.40% 2.00% 

2031 3.84% 3.23% 2.46% 2.05% 

2041 4.13% 3.47% 2.65% 2.21% 

2051 4.72% 3.97% 3.02% 2.52% 

Table 5-12 :Mode-Wise Overall Shift for Different Horizon Years in Optimistic Scenario  

Horizon Year Two-Wheeler Car / Taxi Auto Rickshaw Bus 

2025 4.00% 3.75% 2.50% 2.08% 

2031 4.55% 4.27% 2.85% 2.36% 

2041 5.21% 4.89% 3.26% 2.71% 

2051 5.73% 5.37% 3.58% 2.98% 

As per the above analysis, minimum shift was observed from the bus passengers while the maximum was 

observed for two-wheeler passengers. After applying the above-mentioned shifts, estimated mode-wise 

person trips including metro for moderate and optimistic scenario are presented below: 
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Table 5-13 :Mode-Wise Person Trips with Metro for Different Horizon Years in Moderate Scenario  

Horizon Year Two-Wheeler Car / Taxi Auto Rickshaw Bus Metro 

2025 1,58,686 99,797 60,342 80,785 12,563 

2031 1,86,970 1,17,603 71,122 95,227 15,187 

2041 2,32,641 1,46,404 88,595 1,18,659 20,382 

2051 2,72,085 1,71,402 1,03,852 1,39,186 27,402 

Table 5-14 :Mode-Wise Person Trips with Metro for Different Horizon Years in Optimistic Scenario  

Horizon Year Two-Wheeler Car / Taxi Auto Rickshaw Bus Metro 

2025 2,02,999 1,27,205 77,314 1,03,532 17,593 

2031 2,73,707 1,71,577 1,04,476 1,39,991 27,155 

2041 4,05,764 2,54,474 1,55,299 2,08,245 46,405 

2051 5,30,783 3,33,000 2,03,582 2,73,148 67,119 

 

5.3.4 Trip Assignment 

In order to assess the ridership estimates, the generated mode wise trip matrices have been assigned on 

the developed network as per the generalised costs of travel. Ridership estimates were assessed using 

the software CUBE Voyager. 

During trip assignment, the trips are assigned or loaded onto the prepared transport network. The 

obtained inputs including the trip matrices, network files, zoning system etc. were used to carry out the 

trip assignment. Development of matrices were discussed in the previous sub sections. Operational 

characteristics of Metro, including fare was adopted as per DMRC proposal. Sixteen hours of metro 

operation was considered for ridership assessment. 

Figure 5-3 : Snapshot of Typical (Moderate Scenario in 2031) Transit Assignment Result  
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5.4 RIDERSHIP ESTIMATION 

This section highlights the assignment details especially for public transport along with overall network 

loading based upon our model results. Public transport network loading represents the metro ridership 

separately. This is presented at aggregate level for the entire network as well as for different metro lines/ 

corridors. The assignment has been conducted for the daily level and further peak hour factor as 9.33% 

has been applied to estimate the peak hour passenger per direction (PHPDT). This peak hour factor has 

been adopted from the primary survey data. 

5.4.1  Estimation of Line-wise Ridership 

Forecasted mode-wise passenger trip matrices assigned to the entire network for horizon years and 

assigned public transport trips have been obtained for entire network level to estimate the aggregated 

daily ridership on the proposed metro corridors. The aggregated demand estimated for both scenarios at 

an aggregated network level is given in the following tables. 

Table 5-15 :Proposed Bahadurgarh-Sampla Corridor Ridership Summary for Moderate Scenario 

Target 
Year 

Route Length 
(km) 

Daily Ridership 
(Passengers) 

PHPDT 
(Passengers) 

Daily Passenger 
Kilometres (km) 

Average Trip Length/ 
Passenger Lead (km) 

2025 17.10 12,563 417 1,07,894 8.59 

2031 17.10 15,187 505 1,30,196 8.57 

2041 17.10 20,382 685 1,76,401 8.65 

2051 17.10 27,402 925 2,40,976 8.79 

Table 5-16 :Proposed Bahadurgarh-Sampla Corridor Ridership Summary for Optimistic Scenario  

Target 
Year 

Route Length 
(km) 

Daily Ridership 
(Passengers) 

PHPDT 
(Passengers) 

Daily Passenger 
Kilometres (km) 

Average Trip Length/ 
Passenger Lead (km) 

2025 17.10 17,593 564 1,48,657 8.45 

2031 17.10 27,155 871 2,33,816 8.61 

2041 17.10 46,405 1,478 4,14,142 8.92 

2051 17.10 67,119 2,134 6,06,837 9.04 

5.4.2  Boarding and Alighting  

From the ridership assignment model stop to stop passengers has been estimated with the CUBE Voyager 

Public Transport Assignment technique. The route wise stop to stop passengers obtained from the model 

have been utilized to estimate the line loading for different scenarios within the horizon year. Applying 

the peak hour factor (9.33% as per the primary survey), peak hour boarding and alighting was also 

captured which helps in identification of the line PHPDT. The same has been provided for both the 

moderate and optimistic scenarios. 
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Table 5-17 :Corridor wise Daily Ridership – Moderate Scenario 

Bahadurgarh-Sampla Corridor Daily Ridership for Moderate Scenario - Horizon Year 2025 

Sampla to City Park Direction   City Park to Sampla Direction 

Station 
No. 

Station 
Name Boarding Alighting 

Sectional 
Load   

Station 
No. 

Station 
Name Boarding Alighting 

Sectional 
Load 

1 Sampla 2,249 0 0   9 City Park 3,323 0 0 

2 Dekhora 308 76 2,249   8 Sankhol 1,237 179 3,323 

3 Rohad 1,116 479 2,481   7 Udyog Vihar 630 545 4,381 

4 
Asoda 
Todran 710 258 3,118   6 

HSIIDC, 
Sector 17 219 503 4,466 

5 Jakhoda 409 246 3,570   5 Jakhoda 269 460 4,182 

6 
HSIIDC, 
Sector 17 412 311 3,733   4 

Asoda 
Todran 264 829 3,991 

7 Udyog Vihar 574 535 3,834   3 Rohad 399 1,389 3,426 

8 Sankhol 356 1,066 3,873   2 Dekhora 89 270 2,436 

9 City Park 0 3,162 3,163   1 Sampla 0 2,254 2,255 

  Total 6,134 6,134       Total 6,430 6,430   

           

Bahadurgarh-Sampla Corridor Daily Ridership for Moderate Scenario - Horizon Year 2031 

Sampla to City Park Direction   City Park to Sampla Direction 

Station 
No. 

Station 
Name Boarding Alighting 

Sectional 
Load   

Station 
No. 

Station 
Name Boarding Alighting 

Sectional 
Load 

1 Sampla 2,696 0 0   9 City Park 4,039 0 0 

2 Dekhora 364 88 2,696   8 Sankhol 1,504 213 4,039 

3 Rohad 1,350 570 2,972   7 Udyog Vihar 764 678 5,330 

4 
Asoda 
Todran 854 300 3,752   6 

HSIIDC, 
Sector 17 267 630 5,416 

5 Jakhoda 488 287 4,306   5 Jakhoda 314 548 5,053 

6 
HSIIDC, 
Sector 17 516 379 4,507   4 

Asoda 
Todran 309 998 4,819 

7 Udyog Vihar 712 650 4,644   3 Rohad 474 1,685 4,130 

8 Sankhol 430 1,298 4,706   2 Dekhora 105 316 2,919 

9 City Park 0 3,838 3,838   1 Sampla 0 2,708 2,708 

  Total 7,410 7,410       Total 7,776 7,776   

           

Bahadurgarh-Sampla Corridor Daily Ridership for Moderate Scenario - Horizon Year 2041 

Sampla to City Park Direction   City Park to Sampla Direction 

Station 
No. 

Station 
Name Boarding Alighting 

Sectional 
Load   

Station 
No. 

Station 
Name Boarding Alighting 

Sectional 
Load 

1 Sampla 3,689 0 0   9 City Park 5,420 0 0 

2 Dekhora 445 115 3,689   8 Sankhol 2,042 262 5,420 

3 Rohad 1,863 827 4,019   7 Udyog Vihar 1,038 894 7,200 

4 
Asoda 
Todran 1,136 384 5,055   6 

HSIIDC, 
Sector 17 353 838 7,344 

5 Jakhoda 603 366 5,807   5 Jakhoda 402 685 6,859 

6 
HSIIDC, 
Sector 17 688 500 6,044   4 

Asoda 
Todran 395 1,348 6,576 

7 Udyog Vihar 936 878 6,232   3 Rohad 690 2,334 5,623 

8 Sankhol 544 1,748 6,290   2 Dekhora 137 388 3,979 
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9 City Park 0 5,088 5,086   1 Sampla 0 3,727 3,728 

  Total 9,904 9,904       Total 10,477 10,477   

           

Bahadurgarh-Sampla Corridor Daily Ridership for Moderate Scenario - Horizon Year 2051 

Sampla to City Park Direction   City Park to Sampla Direction 

Station 
No. 

Station 
Name Boarding Alighting 

Sectional 
Load   

Station 
No. 

Station 
Name Boarding Alighting 

Sectional 
Load 

1 Sampla 5,193 0 0   9 City Park 7,138 0 0 

2 Dekhora 546 157 5,193   8 Sankhol 2,771 286 7,138 

3 Rohad 2,576 1,279 5,582   7 Udyog Vihar 1,412 1,117 9,623 

4 
Asoda 
Todran 1,560 518 6,879   6 

HSIIDC, 
Sector 17 468 1,044 9,918 

5 Jakhoda 736 484 7,921   5 Jakhoda 534 839 9,342 

6 
HSIIDC, 
Sector 17 861 662 8,173   4 

Asoda 
Todran 532 1,886 9,037 

7 Udyog Vihar 1,172 1,191 8,372   3 Rohad 1,070 3,227 7,683 

8 Sankhol 648 2,357 8,353   2 Dekhora 187 475 5,526 

9 City Park 0 6,643 6,644   1 Sampla 0 5,238 5,238 

  Total 13,292 13,292       Total 14,112 14,112   

 

Table 5-18 : Corridor wise Peak Hour Ridership – Moderate Scenario 

Bahadurgarh-Sampla Corridor Peak Hour Ridership for Moderate Scenario - Horizon Year 2025 

Sampla to City Park Direction   City Park to Sampla Direction 

Station 
No. 

Station 
Name Boarding Alighting 

Sectional 
Load   

Station 
No. 

Station 
Name Boarding Alighting 

Sectional 
Load 

1 Sampla 210 0 0   9 City Park 310 0 0 

2 Dekhora 29 7 210   8 Sankhol 115 17 310 

3 Rohad 104 45 231   7 Udyog Vihar 59 51 409 

4 
Asoda 
Todran 66 24 291   6 

HSIIDC, 
Sector 17 20 47 417 

5 Jakhoda 38 23 333   5 Jakhoda 25 43 390 

6 
HSIIDC, 
Sector 17 38 29 348   4 

Asoda 
Todran 25 77 372 

7 Udyog Vihar 54 50 358   3 Rohad 37 130 320 

8 Sankhol 33 99 361   2 Dekhora 8 25 227 

9 City Park 0 295 295   1 Sampla 0 210 210 

  Total 572 572       Total 599 599   

           

Bahadurgarh-Sampla Corridor Peak Hour Ridership for Moderate Scenario - Horizon Year 2031 

Sampla to City Park Direction   City Park to Sampla Direction 

Station 
No. 

Station 
Name Boarding Alighting 

Sectional 
Load   

Station 
No. 

Station 
Name Boarding Alighting 

Sectional 
Load 

1 Sampla 252 0 0   9 City Park 377 0 0 

2 Dekhora 34 8 252   8 Sankhol 140 20 377 

3 Rohad 126 53 277   7 Udyog Vihar 71 63 497 

4 
Asoda 
Todran 80 28 350   6 

HSIIDC, 
Sector 17 25 59 505 

5 Jakhoda 46 27 402   5 Jakhoda 29 51 471 
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6 
HSIIDC, 
Sector 17 48 35 421   4 

Asoda 
Todran 29 93 450 

7 Udyog Vihar 66 61 433   3 Rohad 44 157 385 

8 Sankhol 40 121 439   2 Dekhora 10 29 272 

9 City Park 0 358 358   1 Sampla 0 253 253 

  Total 692 692       Total 725 725   

           

Bahadurgarh-Sampla Corridor Peak Hour Ridership for Moderate Scenario - Horizon Year 2041 

Sampla to City Park Direction   City Park to Sampla Direction 

Station 
No. 

Station 
Name Boarding Alighting 

Sectional 
Load   

Station 
No. 

Station 
Name Boarding Alighting 

Sectional 
Load 

1 Sampla 344 0 0   9 City Park 506 0 0 

2 Dekhora 42 11 344   8 Sankhol 191 24 506 

3 Rohad 174 77 375   7 Udyog Vihar 97 83 672 

4 
Asoda 
Todran 106 36 472   6 

HSIIDC, 
Sector 17 33 78 685 

5 Jakhoda 56 34 542   5 Jakhoda 38 64 640 

6 
HSIIDC, 
Sector 17 64 47 564   4 

Asoda 
Todran 37 126 614 

7 Udyog Vihar 87 82 581   3 Rohad 64 218 525 

8 Sankhol 51 163 587   2 Dekhora 13 36 371 

9 City Park 0 475 475   1 Sampla 0 348 348 

  Total 924 924       Total 979 979   

           

Bahadurgarh-Sampla Corridor Peak Hour Ridership for Moderate Scenario - Horizon Year 2051 

Sampla to City Park Direction   City Park to Sampla Direction 

Station 
No. 

Station 
Name Boarding Alighting 

Sectional 
Load   

Station 
No. 

Station 
Name Boarding Alighting 

Sectional 
Load 

1 Sampla 485 0 0   9 City Park 666 0 0 

2 Dekhora 51 15 485   8 Sankhol 259 27 666 

3 Rohad 240 119 521   7 Udyog Vihar 132 104 898 

4 
Asoda 
Todran 146 48 642   6 

HSIIDC, 
Sector 17 44 97 925 

5 Jakhoda 69 45 739   5 Jakhoda 50 78 872 

6 
HSIIDC, 
Sector 17 80 62 763   4 

Asoda 
Todran 50 176 843 

7 Udyog Vihar 109 111 781   3 Rohad 100 301 717 

8 Sankhol 60 220 779   2 Dekhora 17 44 516 

9 City Park 0 620 620   1 Sampla 0 489 489 

  Total 1,240 1,240       Total 1,318 1,318   

 

Table 5-19 : Corridor wise Daily Ridership – Optimistic Scenario 

Bahadurgarh-Sampla Corridor Daily Ridership for Optimistic Scenario - Horizon Year 2025 

Sampla to City Park Direction   City Park to Sampla Direction 

Station 
No. 

Station 
Name Boarding Alighting 

Sectional 
Load   

Station 
No. 

Station 
Name Boarding Alighting 

Sectional 
Load 

1 Sampla 3,250 0 0   9 City Park 4,624 0 0 
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2 Dekhora 388 90 3,250   8 Sankhol 1,683 260 4,624 

3 Rohad 1,480 588 3,548   7 Udyog Vihar 844 950 6,047 

4 
Asoda 
Todran 902 268 4,440   6 

HSIIDC, 
Sector 17 403 890 5,941 

5 Jakhoda 580 306 5,074   5 Jakhoda 291 671 5,454 

6 
HSIIDC, 
Sector 17 732 585 5,348   4 

Asoda 
Todran 260 996 5,074 

7 Udyog Vihar 1,002 787 5,495   3 Rohad 499 1,608 4,338 

8 Sankhol 561 1,570 5,710   2 Dekhora 93 347 3,229 

9 City Park 0 4,700 4,701   1 Sampla 0 2,977 2,975 

  Total 8,895 8,895       Total 8,697 8,697   

           

Bahadurgarh-Sampla Corridor Daily Ridership for Optimistic Scenario - Horizon Year 2031 

Sampla to City Park Direction   City Park to Sampla Direction 

Station 
No. 

Station 
Name Boarding Alighting 

Sectional 
Load   

Station 
No. 

Station 
Name Boarding Alighting 

Sectional 
Load 

1 Sampla 5,274 0 0   9 City Park 7,047 0 0 

2 Dekhora 495 130 5,274   8 Sankhol 2,627 340 7,047 

3 Rohad 2,421 1,097 5,639   7 Udyog Vihar 1,325 1,416 9,334 

4 
Asoda 
Todran 1,354 373 6,963   6 

HSIIDC, 
Sector 17 629 1,347 9,243 

5 Jakhoda 764 430 7,944   5 Jakhoda 410 891 8,525 

6 
HSIIDC, 
Sector 17 1,111 912 8,278   4 

Asoda 
Todran 365 1,528 8,044 

7 Udyog Vihar 1,487 1,238 8,477   3 Rohad 932 2,653 6,881 

8 Sankhol 778 2,441 8,726   2 Dekhora 136 440 5,160 

9 City Park 0 7,062 7,063   1 Sampla 0 4,856 4,856 

  Total 13,684 13,684       Total 13,471 13,471   

           

Bahadurgarh-Sampla Corridor Daily Ridership for Optimistic Scenario - Horizon Year 2041 

Sampla to City Park Direction   City Park to Sampla Direction 

Station 
No. 

Station 
Name Boarding Alighting 

Sectional 
Load   

Station 
No. 

Station 
Name Boarding Alighting 

Sectional 
Load 

1 Sampla 9,963 0 0   9 City Park 11,620 0 0 

2 Dekhora 639 213 9,963   8 Sankhol 4,485 456 11,620 

3 Rohad 4,431 2,567 10,389   7 Udyog Vihar 2,298 2,107 15,649 

4 
Asoda 
Todran 2,275 590 12,253   6 

HSIIDC, 
Sector 17 1,072 2,017 15,840 

5 Jakhoda 1,008 678 13,938   5 Jakhoda 644 1,197 14,895 

6 
HSIIDC, 
Sector 17 1,670 1,552 14,268   4 

Asoda 
Todran 578 2,651 14,342 

7 Udyog Vihar 2,206 2,148 14,386   3 Rohad 2,192 4,886 12,269 

8 Sankhol 1,102 4,134 14,444   2 Dekhora 223 568 9,575 

9 City Park 0 11,411 11,412   1 Sampla 0 9,229 9,230 

  Total 23,294 23,294       Total 23,112 23,112   

           

Bahadurgarh-Sampla Corridor Daily Ridership for Optimistic Scenario - Horizon Year 2051 

Sampla to City Park Direction   City Park to Sampla Direction 

Station 
No. 

Station 
Name Boarding Alighting 

Sectional 
Load   

Station 
No. 

Station 
Name Boarding Alighting 

Sectional 
Load 
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1 Sampla 14,973 0 0   9 City Park 16,442 0 0 

2 Dekhora 860 311 14,973   8 Sankhol 6,484 543 16,442 

3 Rohad 6,464 4,120 15,522   7 Udyog Vihar 3,334 2,844 22,383 

4 
Asoda 
Todran 3,374 865 17,866   6 

HSIIDC, 
Sector 17 1,547 2,714 22,873 

5 Jakhoda 1,352 981 20,375   5 Jakhoda 932 1,607 21,706 

6 
HSIIDC, 
Sector 17 2,253 2,241 20,746   4 

Asoda 
Todran 846 3,964 21,031 

7 Udyog Vihar 2,978 3,122 20,758   3 Rohad 3,523 7,128 17,913 

8 Sankhol 1,429 5,975 20,614   2 Dekhora 327 764 14,308 

9 City Park 0 16,071 16,068   1 Sampla 0 13,869 13,871 

  Total 33,683 33,683       Total 33,435 33,435   

 

Table 5-20 : Corridor wise Peak Hour Ridership – Optimistic Scenario 

Bahadurgarh-Sampla Corridor Peak Hour Ridership for Optimistic Scenario - Horizon Year 2025 

Sampla to City Park Direction   City Park to Sampla Direction 

Station 
No. 

Station 
Name Boarding Alighting 

Sectional 
Load   

Station 
No. 

Station 
Name Boarding Alighting 

Sectional 
Load 

1 Sampla 303 0 0   9 City Park 431 0 0 

2 Dekhora 36 8 303   8 Sankhol 157 24 431 

3 Rohad 138 55 331   7 Udyog Vihar 79 89 564 

4 
Asoda 
Todran 84 25 414   6 

HSIIDC, 
Sector 17 38 83 554 

5 Jakhoda 54 29 473   5 Jakhoda 27 63 509 

6 
HSIIDC, 
Sector 17 68 55 499   4 

Asoda 
Todran 24 93 473 

7 Udyog Vihar 93 73 513   3 Rohad 47 150 405 

8 Sankhol 52 146 533   2 Dekhora 9 32 301 

9 City Park 0 439 439   1 Sampla 0 278 278 

  Total 828 828       Total 812 812   

           

Bahadurgarh-Sampla Corridor Peak Hour Ridership for Optimistic Scenario - Horizon Year 2031 

Sampla to City Park Direction   City Park to Sampla Direction 

Station 
No. 

Station 
Name Boarding Alighting 

Sectional 
Load   

Station 
No. 

Station 
Name Boarding Alighting 

Sectional 
Load 

1 Sampla 492 0 0   9 City Park 657 0 0 

2 Dekhora 46 12 492   8 Sankhol 245 32 657 

3 Rohad 226 102 526   7 Udyog Vihar 124 132 871 

4 
Asoda 
Todran 126 35 650   6 

HSIIDC, 
Sector 17 59 126 862 

5 Jakhoda 71 40 741   5 Jakhoda 38 83 795 

6 
HSIIDC, 
Sector 17 104 85 772   4 

Asoda 
Todran 34 143 751 

7 Udyog Vihar 139 116 791   3 Rohad 87 248 642 

8 Sankhol 73 228 814   2 Dekhora 13 41 481 

9 City Park 0 659 659   1 Sampla 0 453 453 

  Total 1,277 1,277       Total 1,257 1,257   
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Bahadurgarh-Sampla Corridor Peak Hour Ridership for Optimistic Scenario - Horizon Year 2041 

Sampla to City Park Direction   City Park to Sampla Direction 

Station 
No. 

Station 
Name Boarding Alighting 

Sectional 
Load   

Station 
No. 

Station 
Name Boarding Alighting 

Sectional 
Load 

1 Sampla 930 0 0   9 City Park 1,084 0 0 

2 Dekhora 60 20 930   8 Sankhol 418 43 1,084 

3 Rohad 413 240 969   7 Udyog Vihar 214 197 1,460 

4 
Asoda 
Todran 212 55 1,143   6 

HSIIDC, 
Sector 17 100 188 1,478 

5 Jakhoda 94 63 1,300   5 Jakhoda 60 112 1,390 

6 
HSIIDC, 
Sector 17 156 145 1,331   4 

Asoda 
Todran 54 247 1,338 

7 Udyog Vihar 206 200 1,342   3 Rohad 205 456 1,145 

8 Sankhol 103 386 1,348   2 Dekhora 21 53 893 

9 City Park 0 1,065 1,065   1 Sampla 0 861 861 

  Total 2,174 2,174       Total 2,156 2,156   

           

Bahadurgarh-Sampla Corridor Peak Hour Ridership for Optimistic Scenario - Horizon Year 2051 

Sampla to City Park Direction   City Park to Sampla Direction 

Station 
No. 

Station 
Name Boarding Alighting 

Sectional 
Load   

Station 
No. 

Station 
Name Boarding Alighting 

Sectional 
Load 

1 Sampla 1,397 0 0   9 City Park 1,534 0 0 

2 Dekhora 80 29 1,397   8 Sankhol 605 51 1,534 

3 Rohad 603 384 1,448   7 Udyog Vihar 311 265 2,088 

4 
Asoda 
Todran 315 81 1,667   6 

HSIIDC, 
Sector 17 144 253 2,134 

5 Jakhoda 126 92 1,901   5 Jakhoda 87 150 2,025 

6 
HSIIDC, 
Sector 17 210 209 1,936   4 

Asoda 
Todran 79 370 1,962 

7 Udyog Vihar 278 291 1,937   3 Rohad 329 665 1,671 

8 Sankhol 133 557 1,923   2 Dekhora 31 71 1,335 

9 City Park 0 1,499 1,499   1 Sampla 0 1,294 1,294 

  Total 3,142 3,142       Total 3,120 3,120   
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ANNEXURE I 
 

 

Location No : MB1 Location Name : Delhi-Rohtak Road (NH9) near Sampla Bus Stand

Two Wheeler Three Wheeler Car / Jeep / Van / Taxi Mini Bus Public Bus Chartered Bus Total Vehicles Total PCUs

0.50 1.00 1.00 1.50 3.00 3.00

7,524 326 17,735 108 900 1 26,594 24,688

Two Wheeler Three Wheeler Car / Jeep / Van / Taxi Mini Bus Public Bus Chartered Bus Total Vehicles Total PCUs

0.50 1.00 1.00 1.50 3.00 3.00

Direction-1 Sampla to Bahadurgarh 4,426 167 9,763 61 535 0 14,952 13,840

Direction-2 Bahadurgarh to Sampla 3,098 159 7,972 47 365 1 11,642 10,849

7,524 326 17,735 108 900 1 26,594 24,688

Two Wheeler Three Wheeler Car / Jeep / Van / Taxi Mini Bus Public Bus Chartered Bus Total Vehicles Total PCUs

0.50 1.00 1.00 1.50 3.00 3.00

Direction-1 Sampla to Bahadurgarh 468 12 874 6 15 0 1,375 1,174

Direction-2 Bahadurgarh to Sampla 256 7 614 3 21 0 901 817

724 19 1,488 9 36 0 2,276 1,991

Vehicles PCUs

2,276 1,991

20% 16% 26,594 24,688

8.56% 8.06%

Vehicle 14,952

PCU 13,840

11,642 Vehicle

10,849 PCU

Two Wheeler Three Wheeler Car / Jeep / Van / Taxi Mini Bus Public Bus Chartered Bus

1.4 3.7 2.3 13.5 30.9 0.0

1.3 3.4 2.1 12.6 32.7 30.0

1.3 3.5 2.2 13.0 31.8 30.0

Directions

Sampla to Bahadurgarh

Bahadurgarh to Sampla

One Day (16 Hours) Mode-wise Average Occupancy Summary for All Vehicles

Hourly Variations 

Total Traffic

Peak Hour (%)

Peak Hour 18:15-19:15

PCU Factors

Peak Hour Classified Traffic Volume Summary for All Vehicles

CLASSIFIED TRAFFIC VOLUME COUNT AT MID-BLOCK

Classified Traffic Volume Count Survey

Both Directions

Average Daily (16 Hours) Classified Traffic Volume Summary for All Vehicles

PCU Factors

Friday

One Day (16 Hours) Classified Traffic Volume Summary for All Vehicles

Days (Both Directions)

Average Occupancy

Directional Split

All Vehicles

All Vehicles

B
a
h

a
d

u
rg

a
rh

S
a
m

p
la

Intra and Inter Day Variations Total Vehicles Total PCUs

Intra Day Variation

PCU Factors

Both Directions

Peak Hour Characteristics

Peak Hour Traffic

Characteristics
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Location No : MB2 Location Name : Delhi-Rohtak Road (NH9) near Dehkora Village Road Junction

Two Wheeler Three Wheeler Car / Jeep / Van / Taxi Mini Bus Public Bus Chartered Bus Total Vehicles Total PCUs

0.50 1.00 1.00 1.50 3.00 3.00

4,859 835 17,206 134 857 0 23,891 23,243

Two Wheeler Three Wheeler Car / Jeep / Van / Taxi Mini Bus Public Bus Chartered Bus Total Vehicles Total PCUs

0.50 1.00 1.00 1.50 3.00 3.00

Direction-1 Sampla to Bahadurgarh 2,487 491 8,369 70 475 0 11,892 11,634

Direction-2 Bahadurgarh to Sampla 2,372 344 8,837 64 382 0 11,999 11,609

4,859 835 17,206 134 857 0 23,891 23,243

Two Wheeler Three Wheeler Car / Jeep / Van / Taxi Mini Bus Public Bus Chartered Bus Total Vehicles Total PCUs

0.50 1.00 1.00 1.50 3.00 3.00

Direction-1 Sampla to Bahadurgarh 195 61 724 6 46 0 1,032 1,030

Direction-2 Bahadurgarh to Sampla 161 41 667 6 38 0 913 912

356 102 1,391 12 84 0 1,945 1,941

Vehicles PCUs

1,945 1,941

18% 18% 23,891 23,243

8.14% 8.35%

Vehicle 11,892

PCU 11,634

11,999 Vehicle

11,609 PCU

Two Wheeler Three Wheeler Car / Jeep / Van / Taxi Mini Bus Public Bus Chartered Bus

1.5 4.2 2.4 13.0 27.3 0.0

1.6 4.5 2.8 14.3 28.3 0.0

1.5 4.4 2.6 13.6 27.8 0.0

Directional Split

All Vehicles

All Vehicles

B
a
h

a
d

u
rg

a
rh

S
a
m

p
la

Intra and Inter Day Variations Total Vehicles Total PCUs

Intra Day Variation

PCU Factors

Both Directions

Peak Hour Characteristics

Peak Hour Traffic

Characteristics

PCU Factors

Peak Hour Classified Traffic Volume Summary for All Vehicles

CLASSIFIED TRAFFIC VOLUME COUNT AT MID-BLOCK

Classified Traffic Volume Count Survey

Both Directions

Average Daily (16 Hours) Classified Traffic Volume Summary for All Vehicles

PCU Factors

Friday

One Day (16 Hours) Classified Traffic Volume Summary for All Vehicles

Days (Both Directions)

Hourly Variations 

Total Traffic

Peak Hour (%)

Peak Hour 7:45-8:45

Average Occupancy

Directions

Sampla to Bahadurgarh

Bahadurgarh to Sampla

One Day (16 Hours) Mode-wise Average Occupancy Summary for All Vehicles
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Location No : MB3 Location Name : Delhi-Rohtak Road (NH9) near Village Rohad

Two Wheeler Three Wheeler Car / Jeep / Van / Taxi Mini Bus Public Bus Chartered Bus Total Vehicles Total PCUs

0.50 1.00 1.00 1.50 3.00 3.00

5,485 1,184 17,380 96 898 0 25,043 24,145

Two Wheeler Three Wheeler Car / Jeep / Van / Taxi Mini Bus Public Bus Chartered Bus Total Vehicles Total PCUs

0.50 1.00 1.00 1.50 3.00 3.00

Direction-1 Sampla to Bahadurgarh 2,853 615 8,498 52 492 0 12,510 12,094

Direction-2 Bahadurgarh to Sampla 2,632 569 8,882 44 406 0 12,533 12,051

5,485 1,184 17,380 96 898 0 25,043 24,145

Two Wheeler Three Wheeler Car / Jeep / Van / Taxi Mini Bus Public Bus Chartered Bus Total Vehicles Total PCUs

0.50 1.00 1.00 1.50 3.00 3.00

Direction-1 Sampla to Bahadurgarh 220 27 769 9 37 0 1,062 1,031

Direction-2 Bahadurgarh to Sampla 147 25 663 7 30 0 872 862

367 52 1,432 16 67 0 1,934 1,893

Vehicles PCUs

1,934 1,893

15% 15% 25,043 24,145

7.72% 7.84%

Vehicle 12,510

PCU 12,094

12,533 Vehicle

12,051 PCU

Two Wheeler Three Wheeler Car / Jeep / Van / Taxi Mini Bus Public Bus Chartered Bus

1.6 4.1 2.9 12.9 29.5 0.0

1.5 4.7 2.7 12.8 30.0 0.0

1.6 4.4 2.8 12.9 29.7 0.0

Directional Split

All Vehicles

All Vehicles

B
a
h

a
d

u
rg

a
rh

S
a
m

p
la

Intra and Inter Day Variations Total Vehicles Total PCUs

Intra Day Variation

PCU Factors

Both Directions

Peak Hour Characteristics

Peak Hour Traffic

Characteristics

PCU Factors

Peak Hour Classified Traffic Volume Summary for All Vehicles

CLASSIFIED TRAFFIC VOLUME COUNT AT MID-BLOCK

Classified Traffic Volume Count Survey

Both Directions

Average Daily (16 Hours) Classified Traffic Volume Summary for All Vehicles

PCU Factors

Friday

One Day (16 Hours) Classified Traffic Volume Summary for All Vehicles

Days (Both Directions)

Hourly Variations 

Total Traffic

Peak Hour (%)

Peak Hour 6:45-7:45

Average Occupancy

Directions

Sampla to Bahadurgarh

Bahadurgarh to Sampla

One Day (16 Hours) Mode-wise Average Occupancy Summary for All Vehicles
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Location No : MB4 Location Name : Delhi-Rohtak Road (NH9) near Village Asoda Todran

Two Wheeler Three Wheeler Car / Jeep / Van / Taxi Mini Bus Public Bus Chartered Bus Total Vehicles Total PCUs

0.50 1.00 1.00 1.50 3.00 3.00

5,638 1,446 17,289 111 910 5 25,399 24,466

Two Wheeler Three Wheeler Car / Jeep / Van / Taxi Mini Bus Public Bus Chartered Bus Total Vehicles Total PCUs

0.50 1.00 1.00 1.50 3.00 3.00

Direction-1 Sampla to Bahadurgarh 2,893 902 8,585 56 488 2 12,926 12,488

Direction-2 Bahadurgarh to Sampla 2,745 544 8,704 55 422 3 12,473 11,978

5,638 1,446 17,289 111 910 5 25,399 24,466

Two Wheeler Three Wheeler Car / Jeep / Van / Taxi Mini Bus Public Bus Chartered Bus Total Vehicles Total PCUs

0.50 1.00 1.00 1.50 3.00 3.00

Direction-1 Sampla to Bahadurgarh 300 77 792 2 33 0 1,204 1,121

Direction-2 Bahadurgarh to Sampla 273 31 643 4 24 0 975 889

573 108 1,435 6 57 0 2,179 2,010

Vehicles PCUs

2,179 2,010

26% 24% 25,399 24,466

8.58% 8.21%

Vehicle 12,926

PCU 12,488

12,473 Vehicle

11,978 PCU

Two Wheeler Three Wheeler Car / Jeep / Van / Taxi Mini Bus Public Bus Chartered Bus

1.5 4.0 2.6 13.1 28.7 32.0

1.6 4.1 2.7 13.0 29.3 35.0

1.6 4.0 2.6 13.1 29.0 33.5

Directional Split

All Vehicles

All Vehicles

B
ah

ad
u

rg
ar

h

Sa
m

p
la

Intra and Inter Day Variations Total Vehicles Total PCUs

Intra Day Variation

PCU Factors

Both Directions

Peak Hour Characteristics

Peak Hour Traffic

Characteristics

PCU Factors

Peak Hour Classified Traffic Volume Summary for All Vehicles

CLASSIFIED TRAFFIC VOLUME COUNT AT MID-BLOCK
Classified Traffic Volume Count Survey

Both Directions

Average Daily (16 Hours) Classified Traffic Volume Summary for All Vehicles

PCU Factors

Thursday

One Day (16 Hours) Classified Traffic Volume Summary for All Vehicles

Days (Both Directions)

Hourly Variations 

Total Traffic

Peak Hour (%)

Peak Hour 12:30-13:30

Average Occupancy

Directions

Sampla to Bahadurgarh

Bahadurgarh to Sampla

One Day (16 Hours) Mode-wise Average Occupancy Summary for All Vehicles
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Location No : MB5 Location Name : Delhi-Rohtak Road (NH9) near Village Jakhoda

Two Wheeler Three Wheeler Car / Jeep / Van / Taxi Mini Bus Public Bus Chartered Bus Total Vehicles Total PCUs

0.50 1.00 1.00 1.50 3.00 3.00

6,782 1,611 10,040 102 704 0 19,239 17,307

Two Wheeler Three Wheeler Car / Jeep / Van / Taxi Mini Bus Public Bus Chartered Bus Total Vehicles Total PCUs

0.50 1.00 1.00 1.50 3.00 3.00

Direction-1 Sampla to Bahadurgarh 3,330 796 4,712 46 422 0 9,306 8,508

Direction-2 Bahadurgarh to Sampla 3,452 815 5,328 56 282 0 9,933 8,799

6,782 1,611 10,040 102 704 0 19,239 17,307

Two Wheeler Three Wheeler Car / Jeep / Van / Taxi Mini Bus Public Bus Chartered Bus Total Vehicles Total PCUs

0.50 1.00 1.00 1.50 3.00 3.00

Direction-1 Sampla to Bahadurgarh 287 55 384 2 35 0 763 691

Direction-2 Bahadurgarh to Sampla 389 68 491 6 12 0 966 799

676 123 875 8 47 0 1,729 1,489

Vehicles PCUs

1,729 1,489

30% 26% 19,239 17,307

8.99% 8.60%

Vehicle 9,306

PCU 8,508

9,933 Vehicle

8,799 PCU

Two Wheeler Three Wheeler Car / Jeep / Van / Taxi Mini Bus Public Bus Chartered Bus

1.4 4.0 2.3 13.5 29.2 0.0

1.5 3.7 2.4 13.6 28.7 0.0

1.5 3.9 2.3 13.6 28.9 0.0Average Occupancy

Directions

Sampla to Bahadurgarh

Bahadurgarh to Sampla

One Day (16 Hours) Mode-wise Average Occupancy Summary for All Vehicles

Hourly Variations 

Total Traffic

Peak Hour (%)

Peak Hour 18:00-19:00

PCU Factors

Peak Hour Classified Traffic Volume Summary for All Vehicles

CLASSIFIED TRAFFIC VOLUME COUNT AT MID-BLOCK
Classified Traffic Volume Count Survey

Both Directions

Average Daily (16 Hours) Classified Traffic Volume Summary for All Vehicles

PCU Factors

Thursday

One Day (16 Hours) Classified Traffic Volume Summary for All Vehicles

Days (Both Directions)

Directional Split

All Vehicles

All Vehicles

B
ah

ad
u

rg
ar

h

Sa
m

p
la

Intra and Inter Day Variations Total Vehicles Total PCUs

Intra Day Variation

PCU Factors

Both Directions

Peak Hour Characteristics

Peak Hour Traffic

Characteristics
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Location No : MB6 Location Name : Delhi-Rohtak Road (NH9) near HSIIDC, Sector 17, Bahadurgarh

Two Wheeler Three Wheeler Car / Jeep / Van / Taxi Mini Bus Public Bus Chartered Bus Total Vehicles Total PCUs

0.50 1.00 1.00 1.50 3.00 3.00

10,536 4,054 10,934 113 681 0 26,318 22,469

Two Wheeler Three Wheeler Car / Jeep / Van / Taxi Mini Bus Public Bus Chartered Bus Total Vehicles Total PCUs

0.50 1.00 1.00 1.50 3.00 3.00

Direction-1 Sampla to Bahadurgarh 5,057 1,686 5,226 71 346 0 12,386 10,585

Direction-2 Bahadurgarh to Sampla 5,479 2,368 5,708 42 335 0 13,932 11,884

10,536 4,054 10,934 113 681 0 26,318 22,469

Two Wheeler Three Wheeler Car / Jeep / Van / Taxi Mini Bus Public Bus Chartered Bus Total Vehicles Total PCUs

0.50 1.00 1.00 1.50 3.00 3.00

Direction-1 Sampla to Bahadurgarh 563 167 564 3 19 0 1,316 1,074

Direction-2 Bahadurgarh to Sampla 520 259 557 9 17 0 1,362 1,141

1,083 426 1,121 12 36 0 2,678 2,215

Vehicles PCUs

2,678 2,215

38% 36% 26,318 22,469

10.18% 9.86%

Vehicle 12,386

PCU 10,585

13,932 Vehicle

11,884 PCU

Two Wheeler Three Wheeler Car / Jeep / Van / Taxi Mini Bus Public Bus Chartered Bus

1.5 3.5 2.7 12.0 30.0 0.0

1.4 3.6 2.8 11.7 27.0 0.0

1.5 3.6 2.8 11.8 28.5 0.0

Directional Split

All Vehicles

All Vehicles

B
ah

ad
u

rg
ar

h

Sa
m

p
la

Intra and Inter Day Variations Total Vehicles Total PCUs

Intra Day Variation

PCU Factors

Both Directions

Peak Hour Characteristics

Peak Hour Traffic

Characteristics

PCU Factors

Peak Hour Classified Traffic Volume Summary for All Vehicles

CLASSIFIED TRAFFIC VOLUME COUNT AT MID-BLOCK
Classified Traffic Volume Count Survey

Both Directions

Average Daily (16 Hours) Classified Traffic Volume Summary for All Vehicles

PCU Factors

Tuesday

One Day (16 Hours) Classified Traffic Volume Summary for All Vehicles

Days (Both Directions)

Hourly Variations 

Total Traffic

Peak Hour (%)

Peak Hour 9:15-10:15

Average Occupancy

Directions

Sampla to Bahadurgarh

Bahadurgarh to Sampla

One Day (16 Hours) Mode-wise Average Occupancy Summary for All Vehicles
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Location No : MB7 Location Name : Delhi-Rohtak Road (NH9) near Udyog Vihar, Bahadurgarh

Two Wheeler Three Wheeler Car / Jeep / Van / Taxi Mini Bus Public Bus Chartered Bus Total Vehicles Total PCUs

0.50 1.00 1.00 1.50 3.00 3.00

11,578 4,490 11,121 110 706 0 28,005 23,683

Two Wheeler Three Wheeler Car / Jeep / Van / Taxi Mini Bus Public Bus Chartered Bus Total Vehicles Total PCUs

0.50 1.00 1.00 1.50 3.00 3.00

Direction-1 Sampla to Bahadurgarh 6,120 2,058 5,670 57 368 0 14,273 11,978

Direction-2 Bahadurgarh to Sampla 5,458 2,432 5,451 53 338 0 13,732 11,706

11,578 4,490 11,121 110 706 0 28,005 23,683

Two Wheeler Three Wheeler Car / Jeep / Van / Taxi Mini Bus Public Bus Chartered Bus Total Vehicles Total PCUs

0.50 1.00 1.00 1.50 3.00 3.00

Direction-1 Sampla to Bahadurgarh 697 243 605 6 42 0 1,593 1,332

Direction-2 Bahadurgarh to Sampla 624 316 518 4 31 0 1,493 1,245

1,321 559 1,123 10 73 0 3,086 2,577

Vehicles PCUs

3,086 2,577

39% 38% 28,005 23,683

11.02% 10.88%

Vehicle 14,273

PCU 11,978

13,732 Vehicle

11,706 PCU

Two Wheeler Three Wheeler Car / Jeep / Van / Taxi Mini Bus Public Bus Chartered Bus

1.5 3.4 2.8 11.5 32.5 0.0

1.4 3.1 2.7 13.2 30.4 0.0

1.5 3.2 2.7 12.3 31.5 0.0

Directional Split

All Vehicles

All Vehicles

B
ah

ad
u

rg
ar

h

Sa
m

p
la

Intra and Inter Day Variations Total Vehicles Total PCUs

Intra Day Variation

PCU Factors

Both Directions

Peak Hour Characteristics

Peak Hour Traffic

Characteristics

PCU Factors

Peak Hour Classified Traffic Volume Summary for All Vehicles

CLASSIFIED TRAFFIC VOLUME COUNT AT MID-BLOCK
Classified Traffic Volume Count Survey

Both Directions

Average Daily (16 Hours) Classified Traffic Volume Summary for All Vehicles

PCU Factors

Monday

One Day (16 Hours) Classified Traffic Volume Summary for All Vehicles

Days (Both Directions)

Hourly Variations 

Total Traffic

Peak Hour (%)

Peak Hour 9:15-10:15

Average Occupancy

Directions

Sampla to Bahadurgarh

Bahadurgarh to Sampla

One Day (16 Hours) Mode-wise Average Occupancy Summary for All Vehicles
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Location No : MB8 Location Name : Delhi-Rohtak Road (NH9) near Sankhol Shiv Mandir, Bahadurgarh

Two Wheeler Three Wheeler Car / Jeep / Van / Taxi Mini Bus Public Bus Chartered Bus Total Vehicles Total PCUs

0.50 1.00 1.00 1.50 3.00 3.00

14,536 5,820 12,812 121 718 0 34,007 28,236

Two Wheeler Three Wheeler Car / Jeep / Van / Taxi Mini Bus Public Bus Chartered Bus Total Vehicles Total PCUs

0.50 1.00 1.00 1.50 3.00 3.00

Direction-1 Sampla to Bahadurgarh 7,271 2,610 6,539 61 369 0 16,850 13,983

Direction-2 Bahadurgarh to Sampla 7,265 3,210 6,273 60 349 0 17,157 14,253

14,536 5,820 12,812 121 718 0 34,007 28,236

Two Wheeler Three Wheeler Car / Jeep / Van / Taxi Mini Bus Public Bus Chartered Bus Total Vehicles Total PCUs

0.50 1.00 1.00 1.50 3.00 3.00

Direction-1 Sampla to Bahadurgarh 900 305 744 6 38 0 1,993 1,622

Direction-2 Bahadurgarh to Sampla 832 426 590 6 35 0 1,889 1,546

1,732 731 1,334 12 73 0 3,882 3,168

Vehicles PCUs

3,882 3,168

42% 40% 34,007 28,236

11.42% 11.22%

Vehicle 16,850

PCU 13,983

17,157 Vehicle

14,253 PCU

Two Wheeler Three Wheeler Car / Jeep / Van / Taxi Mini Bus Public Bus Chartered Bus

1.3 3.6 2.4 12.7 30.3 0.0

1.4 3.4 2.0 12.6 32.7 0.0

1.4 3.5 2.2 12.7 31.5 0.0Average Occupancy

Directions

Sampla to Bahadurgarh

Bahadurgarh to Sampla

One Day (16 Hours) Mode-wise Average Occupancy Summary for All Vehicles

Hourly Variations 

Total Traffic

Peak Hour (%)

Peak Hour 9:15-10:15

PCU Factors

Peak Hour Classified Traffic Volume Summary for All Vehicles

CLASSIFIED TRAFFIC VOLUME COUNT AT MID-BLOCK
Classified Traffic Volume Count Survey

Both Directions

Average Daily (16 Hours) Classified Traffic Volume Summary for All Vehicles

PCU Factors

Monday

One Day (16 Hours) Classified Traffic Volume Summary for All Vehicles

Days (Both Directions)

Directional Split

All Vehicles

All Vehicles

B
ah

ad
u

rg
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h
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m
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Intra and Inter Day Variations Total Vehicles Total PCUs

Intra Day Variation

PCU Factors

Both Directions

Peak Hour Characteristics

Peak Hour Traffic

Characteristics
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Location No : MB9 Location Name : Delhi-Rohtak Road (NH9) near City Park Metro Station, Bahadurgarh

Two Wheeler Three Wheeler Car / Jeep / Van / Taxi Mini Bus Public Bus Chartered Bus Total Vehicles Total PCUs

0.50 1.00 1.00 1.50 3.00 3.00

16,400 5,635 13,005 108 712 0 35,860 29,138

Two Wheeler Three Wheeler Car / Jeep / Van / Taxi Mini Bus Public Bus Chartered Bus Total Vehicles Total PCUs

0.50 1.00 1.00 1.50 3.00 3.00

Direction-1 Sampla to Bahadurgarh 7,887 2,491 6,581 58 337 0 17,354 14,114

Direction-2 Bahadurgarh to Sampla 8,513 3,144 6,424 50 375 0 18,506 15,025

16,400 5,635 13,005 108 712 0 35,860 29,138

Two Wheeler Three Wheeler Car / Jeep / Van / Taxi Mini Bus Public Bus Chartered Bus Total Vehicles Total PCUs

0.50 1.00 1.00 1.50 3.00 3.00

Direction-1 Sampla to Bahadurgarh 1,034 298 774 6 39 0 2,151 1,715

Direction-2 Bahadurgarh to Sampla 996 307 582 2 29 0 1,916 1,477

2,030 605 1,356 8 68 0 4,067 3,192

Vehicles PCUs

4,067 3,192

44% 42% 35,860 29,138

11.34% 10.95%

Vehicle 17,354

PCU 14,114

18,506 Vehicle

15,025 PCU

Two Wheeler Three Wheeler Car / Jeep / Van / Taxi Mini Bus Public Bus Chartered Bus

1.6 3.2 2.3 13.5 30.9 0.0

1.5 3.1 2.1 12.6 32.7 0.0

1.5 3.2 2.2 13.0 31.8 0.0Average Occupancy

Directions

Sampla to Bahadurgarh

Bahadurgarh to Sampla

One Day (16 Hours) Mode-wise Average Occupancy Summary for All Vehicles

Hourly Variations 

Total Traffic

Peak Hour (%)

Peak Hour 9:15-10:15

PCU Factors

Peak Hour Classified Traffic Volume Summary for All Vehicles

CLASSIFIED TRAFFIC VOLUME COUNT AT MID-BLOCK
Classified Traffic Volume Count Survey

Both Directions

Average Daily (16 Hours) Classified Traffic Volume Summary for All Vehicles

PCU Factors

Saturday

One Day (16 Hours) Classified Traffic Volume Summary for All Vehicles

Days (Both Directions)

Directional Split

All Vehicles

All Vehicles
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Intra and Inter Day Variations Total Vehicles Total PCUs

Intra Day Variation

PCU Factors

Both Directions

Peak Hour Characteristics

Peak Hour Traffic

Characteristics
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