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Abstract - The use of non-motorized transportation such as
cycling and walking is not only to reduce carbon but also
healthy lifestyle and a physical activity. Non-Motorized
Transportation (NMT) includes all forms of travel that do not
rely on an engine or motor for movement. This includes
walking and bicycle, and using small-wheeled transport
(skates, skateboards, push scooters and hand carts) and
wheelchair. These modes of transport can provide both
recreation and transportation. For example, some people
will choose to walk or bicycle rather than drive because they
enjoy the activity. The importance of non-motorized
transport can be summarized as In traffic engineering,
speed is considered to be crucial part as it is directly or
indirectly related with the geometric speed, traffic
operations, congestion and capacity. If traffic is
heterogeneous or mixed traffic, speed is affected as there is
dependence of the variation and proportion of non-
motorized vehicles like cycles, tricycles, cycle rickshaws,
bullock carts and hand driven carts. ‘Non-Motorized
Vehicles’ (NMVs) is refereed to different types of pedal
powered vehicles used on the road. In developing countries
like India, we generally can find heterogeneous or mixed
traffic i.e. a traffic flow constituting of different types of
vehicles like cart, cycle, rickshaw, car, bus etc. In Indian cities
the share of non-motorized traffic (NMT) at peak hours is
almost more than 50 per cent. This share is even higher in
medium-sized and small-sized cities. Different cities have
different patterns of NMT use. Every public transport mode
of transport involves access trips by NMT at each end. Thus,
non-motorized mode of traffic plays a very importantrole in
meeting travel demand in countries like India. The flow of
mixed or heterogeneous traffic is quite complicated. This
mixed flow of vehicles leads to many problems like conflicts
at intersections when number of non-motorized vehicle
increases, when number of non-motorized vehicles increases
it affects the speed and flow of other vehicles. It
significantly lowers or reduces the capacity also leads to
various safety problems. So in that case a proper study of
non-motorized vehicle characteristics should be done along
with study of how these NMV affects the mixed traffic. In this
study, the data is collected from two stations i.e. Civil
Hospital Ambala Cantt and Easy Day Club near Mahesh nagar
Ambala Cantt situated on NH-444A. These locations are
having high volume of traffic which also includes non-
motorised vehicles. A non-motorised vehicle which is slow
moving vehicle act as a hurdle till it is not overtaken by the
motorised vehicle. As this highway is having high traffic
volume so it becomes necessary to study the effect of non-
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motorised vehicles in mixed traffic movement. Based on the
study in the field of work, modification shall be tried to
implement in the smooth traffic movement.

1. INTRODUCTION

Non-motorized is vital for sustainable living. The
characteristics of sustainable transport are safe, comfortable
and efficient in terms of economic and energy consumption
and minimize environmental pollution. Today,
transportation systems in most cities are no longer
sustainable due to lack of natural materials such as oil
reserves, increasing the number of deaths and injuries by
motor vehicle accidents and traffic congestion. The carbon
emissions into the atmosphere contribute to environmental
pollution in terms of quality deficiencies that affects mobility
of life in general. This study aimed is to design sustainable
transport in terms of non-motor vehicle for a city that
promises a better world for future generations. It provides
strategies to change the choice of transport modes to road
users of motor vehicles to non-motor vehicles through
integration of land use and transportation planning. By
improving pedestrian path and cycling zone to increase non-
motorized travel and reduce motor vehicles travel. The use
of non-motorized transportation such as cycling and walking
is not only to reduce carbon but also healthy lifestyle and a
physical activity. Non-Motorized Transportation (NMT)
includes all forms of travel that do not rely on an engine or
motor for movement. This includes walking and bicycle, and
using small-wheeled transport (skates, skateboards, push
scooters and hand carts) and wheelchair. These modes of
transport can provide both recreation and transportation.
For example, some people will choose to walk or bicycle
rather than drive because they enjoy the activity. The
importance of non-motorized transport can be summarized
as In traffic engineering, speed is considered to be
crucial part as it is directly or indirectly related with the
geometric speed, traffic operations, congestion and
capacity. If traffic is heterogeneous or mixed traffic, speed
is affected as there is dependence of the variation and
proportion of non-motorized vehicles like cycles,
tricycles, cycle rickshaws, bullock carts and hand driven
carts. ‘Non-Motorized Vehicles’ (NMVs) is refereed to
different types of pedal powered vehicles used on the road.
In developing countries like India, we generally can find
heterogeneous or mixed traffici.e. a traffic flow constituting
of different types of vehicles like cart, cycle, rickshaw, car,
bus etc. In Indian cities the share of non-motorized traffic
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(NMT) at peak hours is almost more than 50 per cent. This
share is even higher in medium-sized and small-sized cities.
Different cities have different patterns of NMT use. Every
public transport mode of transport involves access trips by
NMT at each end. Thus, non-motorized mode of traffic plays
avery importantrole in meeting travel demand in countries
like India. The flow of mixed or heterogeneous traffic is quite
complicated. This mixed flow of vehicles leads to many
problems like conflicts at intersections when number of non-
motorized vehicle increases, when number of non-motorized
vehicles increases it affects the speed and flow of other
vehicles. It significantly lowers or reduces the capacity
also leads to various safety problems. So in that case a
proper study of non-motorized vehicle characteristics should
be done along with study of how these NMV affects the
mixed traffic. In this study, the data is collected from two
stations i.e. Civil Hospital Ambala Cantt and Easy Day Club
near Mahesh nagar Ambala Cantt situated on NH-444A.
These locations are having high volume of traffic which also
includes non-motorised vehicles. A non-motorised vehicle
which is slow moving vehicle act as a hurdle till it is not
overtaken by the motorised vehicle. As this highway is
having high traffic volume so it becomes necessary to study
the effect of non-motorised vehicles in mixed traffic
movement. Based on the study in the field of work,
modification shall be tried to implement in the smooth traffic
movement.

II. LITERATURE REVIEW

WORRALL R. D. AND BULLEN, A .G. (1970) DESCRIBES A
MACROSCOPIC ANALYSIS OF LANE- CHANGING BEHAVIOUR ON
MULTILANE HIGHWAYS. IT INCLUDES DESCRIPTIONS OF THE
PATTERN AND FREQUENCY OF LANE- CHANGING MANOEUVRES
OBSERVED UNDER VARYING ROAD AND TRAFFIC CONDITIONS,
THE DISTRIBUTION OF MANOEUVRE LENGTHS AND TIMES, AND
THE ACCEPTANCE AND REJECTION OF GAPS BY LANE-CHANGING
VEHICLES. ACCORDING TO AUTHOR THE AVERAGE RATE OF LANE
CHANGING VARIED CONSIDERABLY ACROSS THE ~ SET OF  TRAFFIC
CONDITIONS AND FIELD LOCATIONS INCLUDED IN THE STUDY, THE
DISTRIBUTION OF MANOEUVRES OVER TIME REMAINED RANDOM IN
VIRTUALLY EVERY CASE.

A.C. SARNA (1990) DISCUSSED THE IMPORTANCE OF NON-MOTORIZED
TRANSPORT IN INDIA. ACCORDING TO HER, CYCLE RICKSHAW IS A
POPULAR PARA-TRANSIT MODE THAT PROVIDES DOOR-TO-DOOR
SERVICE IN CONGESTED PARTS OF MOST INDIAN CITIES. ACCORDING
TO THE AUTHOR, TO IMPROVE THE TRANSPORT INFRASTRUCTURE,
TRANSPORTATION STUDIES SHOULD BE CONDUCTED IN INDIAN CITIES
OF ALL SIZES SO THAT MORE REALISTIC TRANSPORTATION PLANS
COULD BE PREPARED IN KEEPING WITH THE PREVALENT
SOCIOECONOMIC ENVIRONMENT. GREATER ATTENTION WAS NEEDED
TO BE PAID TO NON-MOTORIZED MODES, PEDESTRIANS, AND
POORER SECTIONS OF SOCIETY, WHICH FORMED A MAJORITY OF THE
URBAN RESIDENTS.

MINDERHOUD ET AL., (1997) MADE A RESEARCH ON “ASSESSMENT
OF ROAD WAY CAPACITY ESTIMATION METHODS”. THE ESTIMATION

METHODS WERE CLASSIFIED INTO DIRECT EMPIRICAL AND INDIRECT
EMPIRICAL METHODS. HE CALCULATED METHODS FOR FINDING
CAPACITIES USING HEADWAYS, TRAFFIC VOLUMES AND SPEEDS,
TRAFFIC VOLUMES, SPEEDS AND HEADWAYS. ONLY TWO APPROACHES
ARE USED IN CALCULATING CAPACITY ESTIMATION, THEY ARE USING
OBSERVED MAXIMA OR USING A SET OF FLOW OBSERVATIONS.

TIWARI, FAZIO AND PAVITRAVAS (2000) DEVELOPED
“PASSENGER CAR UNITS FOR HETEROGENEOUS TRAFFIC USING A
MODIFIED DENSITY METHOD.” THIS METHOD IS VERY USEFUL FOR
INDIAN TRAFFIC CONDITIONS. AT FIRST ALL THE TRAFFIC WAS
DIVIDED INTO 8 GROUPS AND INDIAN ROADS INTO 6 GROUPS. THE
CAMCORDER RECORDED TRAFFIC ON THE VIDEO TAPE ALONG WITH
A TIME STAND DURING PEAK HOURS AND CHARACTERISTICS WERE
OBTAINED. THIS MODIFIED DENSITY METHOD REQUIRES COMPARISON
OF DENSITY FOR VARIOUS TRAFFIC TYPES AT THE SAME SPEED. ONE
SHOULD ENSURE THAT THE OBTAINED DENSITY MUST BE DIVIDED BY
THE LANE WIDTH TO OBTAIN THE PCU VALUES.

MD. MIZANUR RAHMAN (2003) EXAMINES  MACROSCOPIC
FLOW RELATIONSHIPS OF FUNDAMENTAL TRAFFIC PARAMETERS
(SPEED-FLOW-DENSITY) FOR HETEROGENEOUS TRAFFIC FLOW
BASED ON CROSS-SECTION  BASIS.  FURTHERMORE
PASSING/OVERTAKING MODEL FOR HETEROGENEOUS TRAFFIC FLOW
WILL BE DEVELOPED. THE RESULTS OF MACROSCOPIC FLOW
RELATIONSHIPS SHOW THAT NON-MOTORIZED VEHICLES HAVE
ADVERSE EFFECT ON FUNDAMENTAL TRAFFIC PARAMETER
RELATIONSHIPS. THE STRAIGHT LINE RELATIONSHIP OBSERVED
BETWEEN PASSING/OVERTAKING AND TOTAL VOLUME DUE TO DATA
RANGE COVERED THE UNCONGESTED FLOW REGION. THERE WAS NO
CLEAR PATTERN FOR PASSING/OVERTAKING AND PROPORTION OF NON-
MOTORIZED VEHICLES.

OKETCH (2003) DEVELOPED A SPECIAL MODEL TO INVESTIGATE
THE EFFECTS OF VARIOUS NON- CONVENTIONAL VEHICLES ON
STREAM PERFORMANCE INCLUDING LANE CAPACITY AND SATURATION
FLOWS. HE CONCLUDED THAT SUCH HETEROGENEOUS STREAMS
HAVE PECULIAR FLOWS THAT MAY NOT CONFIRM FULLY TO THE
BASIC TRAFFIC THEORIES. IN ADDITION, HETEROGENEOUS FLOWS ARE
GENERALLY ASSOCIATED WITH HIGHER NUMBER OF LATERAL
MOVEMENTS AS THE FASTER VEHICLES TRY TO OVERTAKE THE
SLOWER ONES.

CHANDRA. S (2004) CONDUCTED SEVERAL STUDIES ON “CAPACITY
ESTIMATION PROCEDURE FOR TWO LANE ROADS UNDER MIXED
TRAFFIC CONDITIONS.” IN THIS STUDY, HE CONSIDERED THE IMPACT OF
INFLUENCING PARAMETERS LIKE LANE WIDTH, GRADIENT,
SHOULDER WIDTH, PAVEMENT SURFACE CONDITIONS, TRAFFIC
COMPOSITION, DIRECTIONAL SPLIT AND SLOW MOVING VEHICLES ON
CAPACITY OF TWO-LANE ROADS UNDER MIXED TRAFFIC CONDITIONS IS
EVALUATED AND ADJUSTMENT FACTORS FOR EACH OF THESE
CONDITIONS ARE PROPOSED. BASED ON THESE ADJUSTMENT FACTORS,
ASCHEMATIC PROCEDURE TO EVALUATE THE CAPACITY OF ATWO-LANE
ROAD UNDER MIXED TRAFFIC CONDITIONS IS PROPOSED.

MD. MIZANUR RAHMAN (2005) STATED THAT, THE NON-MOTORIZED
VEHICLES (I.E. RICKSHAWS) AND SMALL SIZE MOTORIZED VEHICLES
(I.E. AUTO-RICKSHAWS) ARE POPULAR PARA-TRANSIT MODES THAT
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PROVIDED DOOR-TO-DOOR SERVICE IN CONGESTED PARTS OF DHAKA
METROPOLITAN AREA. THE OBJECTIVE OF HIS STUDY WAS TO ANALYSE
THE EFFECTS OF RICKSHAWS AND AUTO-RICKSHAWS ON THE CAPACITY
OF SIGNALIZED INTERSECTIONS. THE RESULTS INDICATED THAT THE
ESTIMATED PCE VALUE OF RICKSHAWS AND AUTO RICKSHAWS OF THIS
STUDY ARE DIFFERENT FROM THE ASSUMED PCE VALUES THAT WERE
THEN USED BY TRAFFIC ENGINEERS OF BANGLADESH. HE CONCLUDED
THAT, AT A HIGHER PROPORTION OF THE RICKSHAWS DISCHARGE
RATE OF MIXED FLOW AT SIGNALIZED INTERSECTIONS WAS SMALLER
THAN THAT AT A LOWER PROPORTION OF RICKSHAWS.

PAN AND KERALI (2007) CONDUCTED A RESEARCH ON THE EFFECTS
OF NON-MOTORIZED TRAFFIC FLOW ON MOTORIZED VEHICLE SPEEDS
ON THE BASIS OF FIELD OBSERVATIONS OF VEHICLE SPEEDS ON CHINESE
ROADS. THEY DEVELOPED A GENERAL CONGESTED SPEED MODEL FOR
PREDICTING VEHICLE SPEEDS UNDER VARIOUS ROAD CHARACTERISTICS
AND TRAFFIC FLOW VOLUMES, USING THE RELATIONSHIPS OF NON-
MOTORIZED FLOW EFFECTS OBTAINED IN THEIR STUDY ALONG
WITH FREE SPEED AND SPEED-FLOW RELATIONSHIPS INVESTIGATED
IN OTHER STUDIES.

DIANHAIAND ET AL., (2007) MADE A STUDY ON BICYCLE CONVERSION
FACTOR CALIBRATION AT TWO- PHASE INTERSECTIONS IN MIXED
TRAFFIC FLOWS. THE RESULTS INDICATE THAT THE THROUGH
BICYCLE CONVERSION FACTOR IS 0.28 AND THE LEFT-TURN BICYCLE
CONVERSION FACTOR IS 0.33. THIS CONCLUSION DIFFERS FROM THE
VALUES USED IN CHINA.

JOSEPH FAZIO AND GEETAM TIWARI (2008) HAS DONE AN ANALYSIS
OF DELHI CITY AND HAS PLOTTED A FEW ASPECTS LIKE; THE CITY OF
DELHI HAD MORE THAN 1,900 TRAFFIC FATALITIES IN 1993. THE
AUTHOR STATED THAT, A POSITIVE CORRELATION OF 0.14 EXISTED
BETWEEN CONFLICT RATES AND FATALITIES FOR ALL TRAFFIC ENTITIES.
THE RANKING OF NORMALIZED CONFLICT DATA AND FATALITY DATA
FROM POLICE RECORDS FOR EACH SITE OCCURRED FROM HIGHEST TO
LOWEST. SPEARMAN CORRELATIONS FOR VARIOUS GROUPS IN
REVEAL WEAK AND MODERATE ASSOCIATIONS BETWEEN CONFLICT
RATES AND FATAL CRASHES. THE AUTHOR HAS, COMPARED A FEW
HYPOTHETICAL SCENARIOS AND STATED THAT DELHI HAS A HIGHER
PROPORTION OF NMV TRAFFIC FATALITIES THAN MOST OTHER
INTERNATIONAL LOCATIONS.

FEI SHI AND HAIYUAN LI (2008) CONDUCTED A STUDY IN CHINA, ON
“THE INFLUENCE OF NON- MOTORIZED STREAM ON CAPACITIES OF
VEHICULAR STREAMS AT UN-SIGNALIZED INTERSECTIONS.” USUALLY
UN-SIGNALIZED INTERSECTIONS CONSIST OF TWO WAY STOP
CONTROLLED (TWSC) AND ALL WAY STOP CONTROLLED (AWSC)
INTERSECTIONS. ACCORDING TO AUTHOR TWSC AND AWSC.

III. METHODOLOGY

For this study, the data is collected from two stations i.e. Civil
Hospital Ambala Cantt and Easy Day Club near Mahesh nagar
Ambala Cantt situated on NH-444A. These locations are
having high volume of traffic which also includes non-
motorised vehicles. At these two locations, there is
divided road so data is collected separately for traffic
movement in both directions. These sections were selected

such that they have non- motorised transportation and high
traffic volume. The various locations of the study area are
enlisted below:

i. Location A1l is on RHS of Easy day club Ambala cantt
on National Highway 444A,
ii. Location A2 is on LHS of Easy day club Ambala cantt

on National Highway 444A,

iii. Location B1 is on RHS of Civil hospital Ambala cantt
on National Highway 444A,

iv. Location B2 is on LHS of Easy day club Ambala cantt
on National Highway 444A.

At each location, data is collected for an interval of 30
minutes i.e. Section Al time between 8:00AM to 8:30AM,
Section A2 time between 8:30AM to 9:00AM, Section B1
time between 8:00AM to 8:30AM, Section B2 time between
8:30AM to 9:00AM of the day. The session is selected
because they have highest volume of traffic. The data is
collected from various locations by videography method.
In this method a high resolution camera Sony cyber-shot
HX200V is used, which was capable to operate on 10 frames
per second with tripod stand. This digital camera is 18.2
megapixel resolutions and it can record full HD 1080p video
in both normal and wide aspect ratio.

IV. CONCLUSIONS

It is important aspect that the non motorised vehicles are
move on outer lane and moterised vehicles movement in
inner lane.

Main finding from this study the moterised vehicles are play
very effective role in mixed traffic.

With non moterised vehicles the traffic is disturb because of
their entry in inner lane (due to low speed).

V. FUTURE SCOPE

These types of researches should be carried out on other
stretches of roads to evaluate effects. There are certain
aspects in this research which should be kept in mind before
designing traffic.
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