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Abstract 

Pedestrian walking is a major mode of transportation in Indian cities and also effective mode of 

transportation for short trips. In this study pedestrian sidewalk data was collected from three 

locations in Rourkela city in India. The obtaining three locations data was bi-directional flow 

unsteady data and also collect uni-directional flow data from L.A.Hall with in the NIT Rourkela 

campus. These data was analyzed for finding pedestrian characteristics like speed, flow and density 

as well as to draw the fundamental diagrams. Pedestrian fundamental diagrams and pedestrian 

characteristics are depends on gender of the pedestrian, age of pedestrian and type of facilities 

(sidewalks, wide sidewalks and prescient’s). “ pedestrian characteristics, fundamental diagrams for 

uni-directional flow as well as bi-directional flow, comparison of pedestrian fundamental diagrams 

between uni-directional and bi-directional flow, capacity and level of service (LOS) for above three 

sections” was done in this study. Hypothesis testing was conducted for compare the pedestrian speed 

between different sections and different combinations was done in this study.  

Introduction 

Pedestrian movements are classified 

into two types they are pedestrian sidewalk 

and pedestrian crosswalk. In this report 

pedestrian sidewalk has been considered by 

me. The sidewalk facilities provided and 

improved was more important in urban areas. 

They have different types of sidewalks in 

urban areas they are sidewalks, wide-

sidewalks and precincts. In this report 

pedestrians capacity and level of service 

(LOS) will be considered. If we can consider 

capacity, “it means the maximum no of 

pedestrians passing through a point per unit of 

time”. Level of service (LOS) is a quality 

measure for sidewalks in terms of speed, flow, 

comfort and convenience. Capacity and level 

of service of pedestrian sidewalk are depends 

on pedestrian speed, density and flow.  

Pedestrian walking speed was depends on age 

of pedestrian, gender and type of facilities. 

Pedestrian walking speed is more on wide-

sidewalk less on precincts. Male pedestrians 

walking speed is more compare to female 

pedestrians walking speed. Elder pedestrians 

speed is less compare to younger pedestrians 

speed.  

Objectives 

 Understanding pedestrian speed, flow, 

density and their relationships (speed-

flow, flow-density, speed-density 

relationships)  
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 Comparison of pedestrian 

characteristics with hypothesis test.  

 To find the Pedestrian capacity and 

level of service study for providing 

better facilities for sidewalks.  

 Comparison of fundamental diagrams 

between unidirectional and 

bidirectional pedestrian flows.  

Methodology 

In this section trust that the principal factors 

that affected by pedestrian flow along 

sidewalks are the gender of pedestrian and 

direction of pedestrian flow. In this study two 

types of experiments are conducted. The first 

type of experiment has conducted the impact 

of gender on pedestrian characteristics like 

speed, flow, density and their relations along 

sidewalks. This study gives the fundamental 

diagrams between speed, flow, density and 

distance headway. 

Results 

The results of this thesis have been 

dividing into four parts. In this first part results 

on free flow speed will be presented. In this 

second part the results on the fundamental 

relations of pedestrians will be presented. In 

the third part pedestrian capacity and level of 

service (LOS) will be presented. In the fourth 

part influence of pedestrian flow (uni-

directional flow and bi-directional flow) on 

fundamental relations of pedestrian flow will 

be presented.  

Study Comparision 

Hypothesis test was conducted to 

show the pedestrian speed comparisons 

between different combinations in above 

three locations in Tiruchirappalli. In this 

study first hypothesis test was done to 

illustrate the pedestrian speed difference 

between male and female in above all 

three sections. The combinations was male 

and female pedestrians at section1 

(m1&f1), same as section2 and section3 

(m2&f2; m3&f3), male pedestrian speeds 

between different sections (m1&m2; 

m2&m3; m3&m1), female pedestrian 

speeds between different sections (f1&f2; 

f2&f3; f3&f1), total male speeds in all 

three locations and total female speeds in 

all three locations (M&F), all pedestrian 

speeds between these three locations 

(section1&section2; section2&section3; 

section3&section1). In this study speed 

will be compared in above all 

combinations in the three sections. The 

results will be found after hypothesis 

testing is present in bellow tabular form. In 

the results m2&m3 combination was got 

Zobserved value is less than Zcritical 

value because cannot reject the null 

hypothesis H0.  

Conclusions 

In this study experiments 

conducted on pedestrian flow behaviour 

along the sidewalks in different places in 
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Tiruchirappalli city and also experiment 

conducted on pedestrian characteristics 

variations in pedestrian uni-directional 

flow and pedestrian bi-directional flow. 

From this study results male pedestrian 

speeds are more, comparatively female 

pedestrian speeds in above all three 

sections. In this study pedestrian average 

speed are more in Bank road (section 3) 

less in daily market (section1). Bank road 

has more pedestrian sidewalk width 

comparatively remaining sections and also 

sidewalk surface will be even because 

pedestrian sidewalk will be more in Bank 

road. 

Hypothesis test will be conducted 

in different combination of pedestrians in 

different sections, male pedestrian speeds 

at section2 and section3 will be similar 

because Z-observed value is in between Z-

critical value, this combination will be 

significant. In this study pedestrian uni-

directional flow will be get maximum flow 

(capacity) comparatively pedestrian bi-

directional flow. Pedestrian flow versus 

density graph initially these two (uni and 

bi-directional flow) lines will be coincides 

after that uni-directional flow line has 

above the bi-directional flow line.  
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