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Abstract— Pedestrian movement and behaviour depend on 

plentiful factors, among which are crossing of the lane in 

mid- block, movement on footpaths and at unsignalized 

intersections. While the previous has attracted significant 

research exertions for decades the later, pedestrian risk has 

newly become subject to collective research interest. 

Evidence from the 2018/19 Andhra Pradesh Police Data, is 

considered with further geographical context data. From this 

impact of parking and pedestrian movement where there is 

an enormous exchange of traffic c all day while controlling 

for various urban settings, and population density were 

analysed. In this study the walking ability of the pedestrians 

on the footpath instigated due to the impact of parking and 

built environment was analysed. From the study, therefore 

parking is an essential part of an urban developer's toolbox. 

Providing a parking lot and collection of parking fees can be 

useful when stopping limit is bounteous, the pedestrian 

moment gets nearly multiplied. Partial access to parking at 

side of footpaths, mid-block and, intersections can reduce 

the time-lapse moment of pedestrians. The main theme of 

this thesis is to drive a decrease in walkability index with the 

provision of expanding strolling separation to the 

pedestrians, particularly in thickly developed zones. 

Keywords: Built- Environment, Delay, Parking, Pedestrian 
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I. INTRODUCTION 

Traffic accidents involving pedestrians have become a major 

safety issue worldwide, particularly in developing countries 

such as India due to high population density, rapid 

urbanization, high level of motorization, lack of planned 

pedestrian crossing facilities at junctions and lack of 

enforcement by both drivers and pedestrians with traffic 

regulations. Lack of adherence to traffic regulations at 

designated pedestrian crossings, especially by drivers, 

creates a problem where pedestrians can become bold and 

force vehicles to brake in the traffic stream to gain priority 

at pedestrian crossings. 

The World Health Organization has documented 

real annoyance and road traffic accidents as the critical 

health intimidations in urban settings (WHO, Urban Health, 

2016). In Europe,21% of all traffic-related fatalities involve 

pedestrians, mainly older people and children. Of all 

pedestrian fatalities, 69% found to have happened in urban 

areas, where vehicular speed found to have been the key in 

30% of cases (Levulyt et al., 2017). Further studies 

estimated that more than five million people globally die 

annually as a result of the injury. Half-a-million are in high-

income countries alone, where they account for 6% of all 

deaths (WHO, facts on injury and violence, 2016). In high-

income countries, road traffic injuries (including pedestrian 

trauma), self-inflicted injuries, and interpersonal violence 

are the three leading causes of death among people aged 15–

29 years (Sharma et al., 2000). According to the studies 

carried out by Road Accident Sampling for India, it 

documented that in 90% of pedestrian crashes, human errors 

have an essential role and 60% infrastructure-related factors 

(Rassi, 2016). Correctly, this safeguard conduct can 

regularly get identified in open populace gatherings (e.g., 

elderly, children, or disabled persons). 

The built environment, which propositions a 

prospect for physical exercises, especially during the time of 

inauguration, festive periods may become threats for 

pedestrians exchanging traffic. From the impression of 

wellbeing, the fabricated condition alludes to street plans, 

foundation, encompassing foundations, and land use types, 

among others (Chen, 2015; Clifton, Burnier and Akar, 

2009). Street configuration, for instance, may consolidate 

person on foot dangers through checked and signalized 

crosswalks raised medians, or walker asylum islands 

(Miranda-Moreno, Morency and El-Geneidy, 2011; 

Ukkusuri et al., 2012). In a marketing area, or then again, 

even in a similar structure, rents contrast pointedly by the 

city of trade spaces, as it accepted that a superior 

atmosphere yields sophisticated revenues (O'Roarty et 

al.,1997). Such surroundings have the following 

characteristics: first, stores located on street corners and 

buildings' lower floors are more exposed to pedestrians 

(Gehl, Kaefer and Reigstad, 2006; Nase, Berry and Adair, 

2013). As shopping becomes one remarkable piece of 

relaxation and diversion exercises in urban life all around, 

shopping regions are likewise turning out to be dynamic 

open spaces (Cachinho, 2014; Goss, 1993; Moura, Cambra 

and Gonçalves, 2017). People on foot's decisions of strolling 

courses ought to theoretically be various in local conditions 

since the determination of strolling is unique (Lehto et 

al., 2004). 

City Fatal crash records 

Agra 674 

Amritsar 265 

Bhopal 685 

Ludhiana 651 

Vadodara 684 

Visakhapatnam 1164 

Table 1: Pedestrian fatalities rate (Times of India, 2018) 

II. STUDY AREA 

Jagadamba Centre located in Visakhapatnam, A.P, India 

gets its name after the famous Jagadamba Theatre at this 

central junction of the city of destiny Visakhapatnam. It was 

once a village that came into existence much before World 

War II was an isolated corner to a lively neighborhood. 

Yellammathota, this part of the port city, stated to as 

Jagadamba Junction, has gone through a metamorphosis 

over the decades. Jagadamaba Centre gets its name after the 

famous Jagadamba Theatre at this central junction of the 
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city of destiny Visakhapatnam. This center forms the good 

old central shopping and entertainment hub of this port city. 

Jagadamba Center houses shops of various shapes and sizes. 

It’s not a tourist destination but an ideal point to wrap up 

your tour by buying souvenirs from this market. There are a 

couple of authentic handicraft shops as well and are 

managed by the Government hence an ideal place to buy 

goods. Very few know that the local governing body has 

given the junction a name, Tenneti square, after installing a 

statue of Tenneti Viswanadham, who led the agitation for 

the establishment of Visakhapatnam steel plant. Today, the 

area bored with prominent cinema houses, shopping areas, 

malls, and restaurants. A significant part of the 

neighborhood dotted with commercial buildings. 

 
Fig. 1: Traffic movement at Jagadamba juntion

III. METHODOLOGY 

A. Data Sources 

Surveys were conducted on weekdays and weekends in 

September 2019 using video of the pedestrian traffic on the 

observed walking facilities during peak hours, which are 

9:00 to 12:00 for the morning peak and 16:00 to 23:00 for 

the evening peak hours. To have accuracy of pedestrian data 

from the CCTV accounts, a manual checking technique is 

embraced in view of the mistakes that may result from 

automatic image recognition. Data presented in forms by 

viewing the data provided by the Police Department, 

Visakhapatnam. For this study prior authorization was 

obtained through the RTI Act. 

 
Fig. 2: CCTV Footage of Jagadamba junction @ Poorna market road 

B. Collection of Data 

Pedestrian Volume: After selection of study stretch the 

number of walkers passing the view over the width of the 

walking facilities in 15min. was counted. The volume then 

obtained is communicated as the quantity of walkers per 

second per meter. 



Parking Facilities and the Built Environment: Impacts on Pedestrian Movement 

 (IJSRD/Vol. 8/Issue 8/2020/001) 

  

 All rights reserved by www.ijsrd.com 3 

Average Density: For determining the density, the 

quantity of people on foot in the investigation zone at an 

arbitrary single time point during the time interim were 

considered. For instance, of every 15min is recorded and 

then obtained arithmetic mean is considered as the total 

number of pedestrians in the study area, denoted as 

pedestrian/Sq. m. 

Average Speed: Because of the passer-by streams 

in the perception zones had right consistency and congruity, 

and the normal speed was estimated employing sampling 

survey. Up to 30 pedestrians were selected randomly over a 

time of 60 sec. The walking time of all the pedestrians was 

recorded and found the middle value of to acquire the 

normal strolling time for the entire pedestrian flow. Further, 

it is computed by the normal trolling time and the length of 

the office and meters per second or meters per minute. 

Pedestrian Gap Acceptance Behavior: The 

pedestrian gap acceptance is the distance of a near-side on-

coming vehicle from a pedestrian at the time of the first step 

forward to cross the road. Pedestrians usually wait at curb 

side and look for acceptable gaps between vehicles in the 

traffic stream. They either accept or reject a gap. Rejection 

of prevailing gaps leads to longer waiting time at the curb 

side. When waiting time is more, they may try to cross the 

road lane wise by accepting smaller gaps, either in rolling 

pattern or in two-stages. 

Among the above mentioned, centrality measure 

and inconvenience level are two natural factors that are 

applied in the examination. 

C. Methodology 

 
Fig. 3: Methodology Adopted 

D. Socio Demographic Values 

Socio-demographic variables includes gender, age, level of 

education, employment status, profession, marital status, 

total number of persons living in the house and living 

arrangements. The first two variables were used as potential 

measures of social support. The average crossing speed and 

average start up delay generally varies with respect to age 

and gender. Female participants reported more function 

problems and increasing seriousness of activity restrictions 

than their male counterparts, the differences in mean scores 

between men and women were not significant.  

Average crossing speed based on gender 

Location Average crossing speed(m/s) 

 

Jagadamba 

Overall Male Female 

1.56 1.59 1.52 

1.18 1.26 1.1 

1.36 1.44 1.21 

Table 2: Average crossing speed of pedestrians with respect 

to gender 

Average start up delay with respect to gender 

Location Average start up delay 

 

Jagadamba 

Overall Male Female 

0.21 0.15 0.27 

0.25 0.19 0.31 

0.31 0.23 0.39 

Table 3: Average start up delay of pedestrians with respect 

to gender 

E. Vissim Software 

PTV Vissim is a microscopic multi-modal traffic flow 

simulation software package developed by  PTV Planung 

Transport Verkehr AG in Karlsruhe, Germany. The name is 

derived from "Verkehr In Stadten - Simulations Modell" 

(German for "Traffic in cities - simulation model"). PTV 

Vissim was first developed in 1992 and is today a 

global market leader. 

The scope of application ranges from various issues 

of traffic engineering (traffic engineering, transportation 

planning, signal timing), public transport, urban planning for 

illustrative purposes and communication to the general 

public  

 
Fig. 4: PTV VISSIM Logo 

In Vissim, vehicles conflict points can be modelled using 

Priority Rules, Conflict Areas or Signal Heads. Signals can 

be modelled with fixed-time plans, or various modules such 

as VAP (Vehicle actuated programming) are available to 

model on-demand signals and other types of control and 

coordination. 

F. Logistic Q-Q Plot 

Logistic regression was completed to satisfy the 

presumptions, for example, typicality, homogeneity of 

differences, etc. For validation, assumptions identified first 

completed to fulfil the hypotheses, statistical analysis is 

performed.  

After completing the appropriations, Logistic Q-Q 

plots were developed. Logistic Q–Q (quantile-quantile) plot 

is a probability plot, which is a graphical method for 

associating two probability disseminations by plotting their 

quantiles against each other. A Logistic model for 

understanding the two distributions being compared are 

similar; the points in the Q–Q plot will nearly lie on the line 

y = x. If the deliveries are linearly related, the points in the 

Q–Q plot will almost lie on a line, but not primarily on the 

line y = x. Q–Q plots can also be used as a graphical means 

of estimating parameters in a location-scale family of 

distributions. The approach given in Equation 1 equals that 

of plotting the points according to the probability that the 

last of (n+1) erratically drawn values will not exceed the kth 

smallest of the first n arbitrarily drawn values. 

https://en.wikipedia.org/wiki/Traffic_simulation
https://en.wikipedia.org/wiki/Traffic_simulation
https://en.wikipedia.org/wiki/PTV_AG
https://en.wikipedia.org/wiki/PTV_AG
https://en.wikipedia.org/wiki/Karlsruhe
https://en.wikipedia.org/wiki/Germany
https://en.wikipedia.org/wiki/Market_leader
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k

(n+1)
         Equation 1                                                                                                             

Where k = 1, n, as these are the quantiles that the sampling 

distribution realizes. 

n = assumed size of sample. 

The last of these, n / n, corresponds to the 100th 

percentile – the maximum value of the theoretical 

distribution, which is sometimes infinite. Other choices are 

the use of Equation 2, For the purpose of LOS determination 

simulation in VISSIM was used. 
(k−0.5)

n
            Equation 2                                                                                                                

Where k = 1, n, as these are the quantiles that the sampling 

distribution realizes. 

n = assumed size of sample. 

 
Fig. 5: Density (Ped/sq.m) Vs Speed(m/min) 

IV. RESULTS AND DISCUSSIONS 

A. Pedestrian Walking Speed (𝑉𝑃 ) and Density (𝐾𝑃) 

In a microscopic simulation, the pedestrian flow model has 

been widely used the continuum approach for whole section 

or network. When a pedestrian move towards and generate 

an occupation density in the sidewalk then speed and flows 

are determined from the density. 

In microscopic simulation, the speed is only 

dependent on density. In reality, speed is a function of 

density and time but we assume speed depends in density. 

The density recorded at a sidewalk depends on the number 

of people who use it and if we assume that the density is 

directly proportional to the number of occupants walking on 

the sidewalk and inversely proportional to its sidewalk area. 

When density is high, the walking speed has to 

slow down, and travel time is increasing but the 

characteristics of pedestrian different from motor vehicle. 

Pedestrian require less space for accelerate the walking 

speed. In whole section, density is random fluctuant density, 

and the condensed area may occur in many points. A 

pedestrian has to change the speed depending up on the 

degree of density for considered section. 

 
Fig. 6: Density (ped/sq.m) Vs Speed (m/min) 

B. Pedestrian Flow (𝑄𝑃) and Density (𝐾𝑃) 

 
Fig. 7: Density (ped/sq.) Vs Flow (Ped/min) 

C. Pedestrian Walking Speed (𝑉𝑃 ) and Flow (𝑄𝑃) 

 
Fig. 8: Flow (ped/min) Vs Speed (m/min) 

D. VISSIM Simulation 

 
Fig. 9: Simulation run of Jagadamba Junction 
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Time Interval PEDENT(ALL) PEDARR(ALL) PEDACT(ALL) DENSAVG(ALL) 

0-900 1359 1184 176 0.08 

900-1800 1347 1344 178 0.08 

1800-2700 1308 1335 151 0.08 

2700-3600 1337 1318 171 0.08 

Table 4: Routing of pedestrians after the run of simulation 

The Desired Speed Distribution determines the 

range of desired speeds that individual simulated vehicles 

will have upon entering the network. In general, the same 

Desired Speed Distribution should be used for each Vehicle 

type within a given Vehicle Composition unless field data 

dictates otherwise. 

The results of movement of Pedestrian based on 

delay time and Level of service were obtained by simulation 

in VISSIM and were compared with the parameters of 

HCM-2017 and were given in Table 4.3 and Table 4.4. 

Pedestrian 

Delay 

Class Spreading Percentage Total 

0.1s-

0.9s 
279 22.1 

1261 

0.1s-

0.9s 
241 19.1 

1.0s-

1.9s 
212 16.8 

1.9s-

2.0s 
192 15.2 

2.0s-

2.9s 
181 14.3 

2.9s-

3.0s 
156 12.3 

Table 5: Pedestrian delay obtained after the simulation 

Time 

Int 
Movement Pedestrians LOS 

LOS 

Value 

Ped 

Delay 

0-900 
RTC 

Complex 
115 F 6 90.58 

0-900 
Shoe mart 

corner 
54 E 5 38.84 

0-900 
Poorna 

Market 
31 A 1 1.45 

0-900 
Towards 

KGH 
9 A 1 2.61 

Table 6: LOS obtained after the simulation run 

V. CONCLUSION 

This study examined the pedestrian delay along the 

walkway provided along the way of shopping arenas in 

Jagadamba Junction. Finding out the delay studies exposed 

that the mean pedestrian delay was initiated to be 2.4sec 

along the study stretch. Recommended was found to be 

1.4sec.  

The outcomes of the statistical analysis showed that 

the delay was expressively higher at the places of parked 

vehicles in front of the shopping arenas. Female, children, 

and old had a slower walking speed than males, young, and 

adults, correspondingly. Pedestrian moving along the path 

with baggage had higher rates. In the case of acquiescence 

behaviour, a pedestrian who was not in the movement is 

found to negatively correlate with the flow of parking in the 

no parking zone. For a better understanding, pedestrian flow 

relationships and Logistic Q-Q Plot was prepared for the 

flow parameters, which showed that group size, compliance 

behaviour, and movement had a significant impact on delay. 

Besides, the pedestrian flow relationships showed that the 

delay of pedestrian movement depends on the capacity of 

the walkway provided, age, minimum gap, obstructions. 

These discoveries will help in further arrangement definition 

and plan planning, finally, this will aid in addressing 

pedestrian wellbeing issues through tending to them in 

designing, execution, and educational intercessions. 
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