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Abstract: Essentially, in this stage we are talking about creating good conditions at the
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When drawing up master plans for new cities and reconstructing existing ones, a planning
structure of highways is developed and a classification of the street network is established.

Construction codes and regulations provide for the following categories of city roads, streets and
driveways (SNiP I1-K.3-62):

1. express roads are intended for high-speed transport communication of remote areas of a
populated area with each other, with large industrial areas located outside the populated area,
and with highways of the general network.

On this category of roads, continuous traffic movement must be ensured with all
intersections at different levels;

2. Main streets of citywide significance are intended for transport connections between
residential, industrial, warehouse areas, as well as with the center of a populated area, objects
of citywide significance (center, railway station, park, stadium, etc.), with expressways and
highways of the general network. On this category of streets, depending on the importance of
transport hubs and their capacity, intersections can be at the same or different levels;

3. main streets of district significance are intended for local transport links within residential
and industrial areas, for transport connections of residential and industrial areas with main
streets of citywide importance and expressways. On these streets, intersections are arranged
mainly at one level;

4. streets and local roads:

a. residential streets - for transport and pedestrian connections of microdistricts and
individual groups of buildings with main streets;

b. streets of industrial and warehouse districts - for transport and pedestrian connections of
individual industrial enterprises and warehouses with main streets;

c. driveways - for transport connections within microdistricts and microdistricts with local
traffic streets; entrances to individual facilities in industrial areas;
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5. pedestrian roads - for pedestrian connections in microdistricts and residential districts with
places of work, recreation, public centers, cultural and public service points and public
transport stops. Alleys in parks and forest parks.

Guided by the above classification of the road transport network of populated areas when
designing master plans of cities, a schematic diagram of the placement of intersections at
different levels is being developed. At the same time, on expressways, regardless of the category
of the street crossing it or the street adjacent to it, all intersections must be resolved at different
levels.

Main streets of citywide importance are divided into highways with continuous traffic and
highways with intermittent controlled traffic.

In the first case, based on the estimated size and speed of traffic along the highway, as well as
the capacity of nodes in large cities, all intersections are solved primarily at different levels. In
the second case, the construction of intersections at different levels is provided only at the
busiest transport nodes, which require an increase in their capacity.

On urban highways of regional significance, intersections at different levels are, as a rule, not
provided. However, even here at some of the busiest transport hubs, especially in large cities, the
feasibility of their installation cannot be ruled out. On streets, roads and driveways of local
importance, characterized by a short length, insignificant traffic flows and low speeds,
intersections at different levels are not used.

In small cities with a population of up to 100 thousand people, the road network is designed
without intersections at different levels, with the exception of suburban highways.

Given the high volume of traffic flows on intersecting highways, the most radical measure to
increase capacity, speeds and traffic safety is to create conditions that ensure continuity of
traffic.

Highways for continuous traffic must meet the following basic requirements:

A. the movement of traffic at intersections with other directions is carried out unhindered at
different levels or through self-regulating roundabouts at the same level;

B. outside traffic intersections, only right-turn entries and exits from streets and driveways
adjacent to the highway are allowed,;

C. pedestrian traffic across the roadway is carried out only at off-street crossings (under the
roadway or above her).

Creating conditions for continuous traffic flow is also an integral requirement for urban roads of
the highest technical class - expressways designed to carry transit traffic flows at speeds of up to
120 km/h.

The design and construction of urban expressways, in contrast to highways with continuous
traffic, are subject to additional requirements. They consist of completely isolating the road from
the surrounding buildings and from pedestrian traffic along their routes, limiting entries and exits
from adjacent driveways with right turns and allowing only express public passenger transport
with sparsely located stops to pass through them.

High-speed city roads, in contrast to main streets with continuous traffic, are usually located at a
different level - on an overpass, in a cut-out or in a half-ditch.
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1. Self-regulating roundabout at one level.

Continuity of traffic flow on main streets can also be achieved by creating self-regulating
roundabouts at the same level with the installation of an island of sufficient diameter on the axis
of the intersection of streets, around which there is one-way traffic in all directions (Fig. 1).

The diameter of such an island used for landscaping, when two streets intersect, must provide
sufficient distances between the driveways entering the intersection. These distances depend on
the number of traffic lanes on the driveways entering the junction, intended for traffic in one
direction, and must meet the requirements to ensure that moving vehicles can change lanes along
the ring drive from the outer lane to the inner lane and back without crossing each other.

Calculations show that the minimum length of sections required for changing lanes should be 50-
60 m, which is achieved when the diameter of the ring island (square) is at least 60 m. However,
even this does not exclude the possibility of “hidden” intersections of moving vehicles, which
leads to the need to reduce the speed at such an intersection. For these reasons, the use of self-
regulated interchanges on expressways is not recommended.

On highways with large traffic flows, traffic continuity and safety can only be achieved by
constructing intersections at different levels.

The design of urban transport intersections and off-street pedestrian crossings in the conditions
of reconstruction of the existing street network with the existing development differs
significantly from the conditions of their design in free territory and on suburban highways. In
the established part of the city, the design and construction of such structures becomes much
more complicated, since the choice of intersection type is limited due to the presence of capital
buildings and a dense network of underground communications.

Circumstances often lead to the need to demolish capital buildings and major reconstruction of
underground networks, and this in turn leads to a significant increase in construction costs and an
extension of the work period.

The design and construction of intersections at different levels in Moscow have shown that in
some cases the volume of related work takes up a large share in relation to the cost and time of
construction of the structure. For example, during the construction of a transport tunnel on
Mayakovsky Square in Moscow in 1960, in order to preserve a permanent four-story building, it
was necessary to lengthen the closed part of the tunnel and lay it under the house, which led to
complex work to strengthen the foundation of the house and block the tunnel.

The construction of intersections at different levels on existing city highways is also complicated
by the frequent need to carry out work without stopping traffic.

Such difficulties are eliminated when constructing intersections at different levels in
undeveloped areas or in areas pre-designated for this purpose in new development areas.
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Regardless, however, of these circumstances, the order of construction of these structures should
be established on the basis of detailed transport and economic feasibility studies. Their necessity
is determined by the relatively high cost of constructing transport intersections at different levels,
therefore it is economically feasible to carry out construction only after the exhaustion of
cheaper transport planning and regulatory means that provide sufficient traffic capacity, speed
and traffic safety for a certain period of time.

Based on this, urban planners, when developing master plans for cities and individual areas
based on comprehensive long-term schemes for the development of transport and its movement,
the structure and classification of the street network, must provide for the placement of
intersections at different levels, so that in the projects of red lines (development control lines) )
territory was reserved for the unhindered construction of these structures as traffic grew.

At those nodes where it is planned to construct intersections at different levels in the future, a
scheme for organizing the movement of transport and pedestrians in the first phase of
construction should be developed, providing for the most appropriate use of all elements of the
node during its full development. This can be achieved by laying roadways separated in
directions with a reservation between them of sufficient area to subsequently accommodate all
intersection elements at different levels. The reserved area can be used for temporary
landscaping, and the constructed driveways, after complete reconstruction of the intersection,
can be used as driveways for organizing turning traffic along them. For these purposes, the red
line project should be accompanied by traffic management diagrams at the nodes with a choice
of the type of intersection at different levels.

Conclusion

In addition, as can be seen from Fig. 1, changing lanes of cars moving in all directions is carried
out through one lane of the ring roadway, the throughput of which is 1200-1500 cars per hour.
Consequently, an intersection with a roundabout with unregulated traffic can only be made if the
volume of traffic on each of the adjacent streets does not exceed 500-600 cars per hour.
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