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Actions to Increase Road Safety in the Ploshchad Vtoroy
Pyatiletki Square in Rostov-On-Don

D N Sorokina', V P Kolganov’
!DSTU, Rostov-on-Don, Gagarin square 1, 344001, Russia

E-mail: naukauni@mail.ru

Abstract Nowadays, the problems of the road-and-street network are among the key priorities
in big cities. This article studies the problems of streets and roads in Rostov-on-Don. It dwells
upon one of the most complicated areas in the city, the southern side of the Ploshchad Vtoroy
Pyatiletki square, including the adjoint Nemirovich-Danchenko st., and Sheboldayev st. The
authors analyzed the current traffic pattern and identified its drawbacks. This junction is
regularly congested, and accidents often happen in the area. The analysis of the southern side
of the Ploshchad Vtoroy Pyatiletki square in Rostov-on-Don helped identify the traffic rate,
driving conditions, and driving comfort. Based on these results, some actions were suggested
to improve road safety in this area.

1. Introduction

One of the key challenges for large cities is facilitating traffic safety in their street and road network.
Car ownership level increases every year and the transport infrastructure cannot keep up with the
growing requirements of the city. Facilitating safe and fast transportation requires a number of
architectural, planning, and organizational actions, as well as the reconstruction of the existing streets,
building traffic junctions, pedestrian crossings, etc. Large-scale architectural and planning actions
require significant capital investments and a long stretch of time. On the other hand, organizational
actions deal with the traffic patterns in the existing street and road network and help solve problems
quickly and efficiently [1-3].

2. Relevance
The problems of the road and street network in Rostov-on-Don are among the most pressing [4-7].
This article considers the reorganization of traffic patterns on the southern side of the Ploshchad
Vtoroy Pyatiletki square, including the adjoint Nemirovich-Danchenko st., and Sheboldayev st.
(Figure 1) [8].

This area requires efficient actions to improve the quality of the road network and reduce the
number of road accidents.

Nemirovich-Danchenko st. begins from Larin st. and ends at the Ploshchad Vtoroy Pyatiletki
square. The length of the street is 1.22 thousand meters. This street is an important transport corridor
in the city because it is the only road that runs to the Kamenka microdistrict and the shortest route
from the city center to Taganrogskaya st. leading to Voenved and Stroygorodok microdistricts, as well
as to Vavilova st. leading to Suvorovskiy and Severnyi residential areas. The aforesaid conditions the
high rate of traffic. Nemirovich-Danchenko is a one-way street that is part of the route for six buses
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and six shared taxis. The carriageway is three driving lanes wide. Along the entire Nemirovich-
Danchenko st., there are 5 one-level junctions, 1 of which has traffic light control. There are also 2
exits to residential areas. Besides, since the street runs through a detached house area, there are over
70 exits to private driveways along the street.
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Figure 1. Ploshchad Vtoroy Pyatiletki square in Rostov-on-Don.

Being a city thoroughfare, Sheboldayev st. begins as an extension of Stadionnaya st. from the
Nansen st. intersection and then runs north up to the bridge across the Temernik river near the
Ploshchad Vtoroy Pyatiletki square. This street is about 1.7 kilometers long and its carriageway is
about 18 meters wide. Sheboldayev st. is one of the thoroughfares connecting the center of the city
with the Severnyi residential area and Voenved and Bolgarstroy microdistricts. The function of this
road explains the high traffic flow and density. For the most part, the carriageway consists of six lanes
(three lanes for each direction). The section to the south of the Ploshchad Vtoroy Pyatiletki square up
to the Ploshchad Narodnogo Opolcheniya square is a one-way street. Sheboldayev st. has about 19
intersections and over 50 exits to residential areas, shopping malls, hospitals, and other urban
infrastructure facilities.

The Ploshchad Vtoroy Pyatiletki square in its southern part is the intersection of Nemirovich-
Danchenko and Sheboldayev streets. There are three exits to residential areas and the Avers shopping
mall parking lot. The intersection is a roundabout. There are no traffic lights at the intersection except
a traffic light at the pedestrian crossing in the middle of the square.

In 2019, 31 accidents occurred in this area, in which 14 people were injured and none died. These
accidents include 21 car crashes, 8 obstacle collisions, 2 pedestrian run-over.

3. Statement of problem

We analyzed the location and condition of road signs, marking, and technical regulation devices and
found a major violation of the Marking rules [9]. The surface of the road is in poor condition: there are
cracks, potholes, and wheel gauge. According to GOST R 50597-93 Automobile Roads and Streets.
The Requirements to the Level of Maintenance. Satisfied the Traffic Safety, this intersection requires a
major road mending with the replacement of the surface layer [10].

One of the key negative factors in the arrangement of traffic patterns in the intersection is the
presence of a zebra crosswalks in Nemirovich-Danchenko and Sheboldayev streets, which leads to the
increased accident rate. The pedestrian traffic in this area is high because there is a shopping arcade
nearby. Pedestrians and drivers face limited visibility. The presence of two lanes in the roundabout
section from Sheboldayev st. to Nemirovich-Danchenko st. also significantly increases the accident
rate. The installation of traffic lights will help significantly improve road safety in this area.
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4. Theory
Road traffic optimization is based on the data obtained through the study of the road-and-street
network, such as car traffic intensity, driving conditions at intersections, and driving comfort [11, 12].

The traffic intensity at the intersection was measured in the autumn, on workdays, and during the
rush hours (9.00 - 9.30 a.m., 6:00 - 6:30 p.m.). The intensity obtained was extrapolated to one hour.
We also calculated the normalized intensity for each direction. The highest traffic rate in Nemirovich-
Danchenko st. for cars heading straight ahead is 3883 cars per hour and for cars turning right, 213 cars
per hour during the evening rush hour. For the cars going along Sheboldayev st. and heading straight
ahead, the traffic rate amounted to 4347 cars per hour during the morning rush hour, and for the cars
turning left, 411 cars per hour during the evening rush hour. For those entering the intersection from
the residential area and turning right, the traffic rate was 176 vehicles per hour during the morning
rush.

To evaluate the complexity of the intersection, we identified the conflict areas and their danger.
The intersection complexity value was determined through a 5-point scale of conflict area danger [13].
We plotted a conflict area chart that showed that there are 2 intersection points, 3 diversion points and
3 junction points in the intersection analyzed (Figure 2). According to the complexity value obtained,
this intersection is a simple one.
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Figure 2. Conflict areas in the Ploshchad Vtoroy Pyatiletki square in Rostov-on-Don.

It was found out that the situation in the intersection is complicated by the presence of a zebra
crosswalk. Thus, we investigated the possibility of installing a traffic light there. We suggest that
standard traffic lights T.1 and pedestrian traffic lights P.1 should be installed there [9].

To calculate the traffic light phases, we firstly determined the phase coefficient of ¥; for each of the
directions [14]. As a result, we obtained the following values: for Nemirovich-Danchenko st., Y=
0.74, and Sheboldayev st., ¥;=0.75.

At the next stage, we determined the lengths of the controlling and operating cycles of the traffic
lights [15]. First of all, we determined the length of the intermediary cycle f.. in tune with the goal of
the intermediary cycle, its length must be sufficient for the cars that entered the intersection during the
green phase at a free movement speed could either stop at the stop line or leave the intersection if the
green signal switches to yellow. The intermediary cycle corresponds with the yellow signal for the
moving cars [16]. The length of the intermediary cycle for the traffic lights in both Nemirovich-
Danchenko st. and in Sheboldayev st. is 3 seconds.

Further on, we determined the length of the controlling cycle for the random arrival of vehicles 7.
[17]. It is 24 seconds for both Nemirovich-Danchenko st. and Sheboldayev st.
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At the final stage, we determined the length of the pedestrian cycle #,¢ and the length of the main
cycle t.[18]. The length of the pedestrian cycle is 13 seconds, and the main cycle length is 21 seconds
for each of the streets.

5. Practical significance, proposals and implementation results, experiment results
We suggest performing the following actions to arrange traffic lights control at the intersection in
question:

1) Installing a T.1 traffic light in Nemirovich-Danchenko st.;

2) Installing a T.1 traffic light in Sheboldayev st.;

3) Installing a redundant traffic light along with the main T.1.g one in Nemirovich-Danchenko st.;

4) Installing pedestrian P.1 pedestrian traffic lights for the crosswalk in Nemirovich-Danchenko st.;

5) Installing pedestrian P.1 pedestrian traffic lights for the crosswalk in Sheboldayev st.;

6) Installing an STZH-V section with the countdown function with all of the traffic lights [9].

The analyzed section of the road-and-street network requires new marking and road signs.
According to GOST R 51256-99 Traffic control devices. Road Markings. Types and basic parameters.
General technical requirements, marking 1.1, 1.5, 1.6, 1.12, 1.14.1, 1.16.2, 1.16.3, 2.7 [19]. According
to GOST R 52290-2004 Traffic control devices. Traffic signs. General technical requirements, road
signs 2.1,2.2,2.4,4.1.2,4.3,5.5,5.6,5.19.1, 5.19.2, 5.21, 5.22 (Figure. 3) [20].
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Figure 3. Suggested traffic patterns for the Ploshchad Vtoroy Pyatiletki square in Rostov-on-Don.

6.Conclusion
Based on the results of the analysis of the current situation in the Ploshchad Vtoroy Pyatiletki in
Rostov-on-Don, we suggest performing the following actions:

1) Arranging traffic lights control for the intersection and the crosswalk;

2) Road surface mending;

3) Applying vertical and horizontal marking;

4) Installing road signs.
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