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Abstract The problem of creating an inclusive environment in urban agrorecre-
ational eco-complexes are considered. The peculiarities of the criteria of accessi-
bility, informativeness and comfort have been determined in the article. There were
analyzed and classified requirements for the design of urban agrorecreational eco-
complexes taking into account the needs of people with limited mobility. The main
means of inclusive environment in urban agrorecreational eco-complexes have also
been determined. There have been analyzed the following main means of barrier-
free accessibility for the elements of the external space of urban agrorecreational
eco-complexes: external ramp, exit ramp, raised pedestrian crossing, lifting device,
external stairs, parking space for a person with disabilities. The authors have consid-
ered themain elements of universal (inclusive) design and barrier-free environment in
interior space of urban agrorecreational eco-complexes: internal ramp, internal stairs,
approach ramp, elevator, internal lifting device, escalator, ambulatory compartment
for people with disabilities. The main means of universal (inclusive) design for the
elements of external and internal space of urban agrorecreational eco-complexes
have been outlined in this scientific survey. The following tactile elements of acces-
sibility have been considered: tactile guiding strip, warning tactile strip, informa-
tional tactile strip, tactile resource book. Visual accessibility elements (signs in
contrast colors, information plates and informers) and auditory accessibility elements
(external detectors or speech systems), have also been identified and analyzed.
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1 Introduction

Acceleration of urbanization leads to the situation when high-rise buildings and
municipal facilities are extensively constructed on croppable lands suitable for culti-
vating farm produce. Therefore, vegetables, greens and fruits for the cities with a
million-plus population have to be transported from afar off, which has an impact
on their freshness. It encourages the emergence of new directions in urban planning,
when a considerable part of the afore-referenced products can be produced within
the limits of the cities, and moreover–all the year round.

Due to the shortage of sizeable white lands, space in urban agrorecreational eco-
complexes [8] is organized vertically for the purpose of compactness; greens and
vegetables are grown for local shops, and the orchards growing on the roofs of the
houses may help to control air pollution. But this requires special approaches to the
creation and improvement of such space, which should be created on the principles
of universal design and be inclusive.

In most of developed countries professionals are actively working on the creation
of safe, comfortable, accessible, informative environment [1–7, 9–23], including the
space for workers and visitors to urban agrorecreational eco-complexes for people
with limited mobility, including people with disabilities.

2 Materials and Methods

When conducting the research, basics of the systems approach, the simulation mode,
theoretical methods of analysis, synthesis, generalization and abstraction technique
were used.

3 Results

3.1 Defining the Inclusive Environment of Agrorecreational
Eco-complexes as a System

Vertical farm is the generic name for a highly automated agroindustrial complex
located in a specially designed high-rise building. The main difference between
vertical farms and traditional hothouse facilities and livestock farms is vertical multi-
tiered arrangement of plantations and intensive approach to land use [8]. Pertinently,
a vertical farm is a multitiered greenhouse. From the very beginning, vertical farms
are always planned as a new element of the urban environment, which must comply
with the terms of inclusivity, be accessible to all, and have inclusive space for people
with limited mobility, including people with disabilities.
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People with limited mobility are people who have difficulty with ambulation
and orientation in space, in receiving services and necessary information. People
with limited mobility are: people with disabilities, people with temporary health
problems, pregnant women, the aged (the elderly, people with baby buggies, etc.)
[9].

There is a tendency to the usage of such terms as barrier free environment for
physically challenged people, adapted environment, universal design (inclusive
design) [9]. These terms describe the elements of the architectural space taking into
consideration the needs of people with disabilities (Fig. 1). The term «barrier-free
environment» is in most cases used to refer to people with disabilities. Barrier-free
environment provides for the installation of approach ramps and sidewalks with high
quality roadway paving, fairly wide passages, lanes, drive-throughs and driveways,
doors and other elements of the architectural environment that make it easier for
people with limited mobility to move [9]. For people with limited mobility, the pres-
ence of barrier-free environment is a factor that significantly affects the quality of
life [1].

Inclusiveness of buildings and related structures is a comprehensive set of
architectural, planning, engineering and technical, ergonomic, structural and orga-
nizational measures to ensure the accessibility of buildings and related structures in

Fig. 1 Basic architectural-planning, engineering-technical and design elements providing for the
inclusiveness of the environment
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which any person, regardless of age, gender, disability, functional diseases, level of
communication skills, can in all circumstances feel safe and comfortable without
physical assistance and outside help to the best of their abilities [10].

In accordancewithworld statistics, fromaquarter to the third part of the population
are the users of the barrier-free environment at one time or another [9].

Accessibility in urban agrorecreational eco-complexes should ensure easy move-
ment and safe passage in space and the possibility of using public property and public
benefits.

Many countries have already developed their accessibility standards, taking into
account best practices. As a result, uniform standards for civilized countries have
been formed and improved.

In general, the criteria for accessibility in urban agrorecreational eco-complexes
should have the following requirements for the accessibility provisions:

– unobstructedmovement along the sidewalks and surmounting vertical drops (level
differences);

– possibility of convenient use of holding points, recreational facilities and addition-
al service points;

– passage and vehicular access to the equipment for different purposes;
– access to public transport stops;
– road crossings;
– access to the information supply;
– availability and equipment of parking spaces;
– availability of means of surmounting pedestrian crossings (overground pedestrian

crossings and pedestrian undercrossings);
– availability of means to cross over interchange ramps;
– unobstructed vertical and horizontal movement during technological (agro-

industrial) processes in urban agrorecreational eco-complexes;
– unobstructed vertical and horizontal movement of visitors during recreational

processes in urban agrorecreational eco-complexes.

Safety should be understood as the possibility of overcoming the obstacles safely,
visiting urban agrorecreational eco-complexes without the concern for being injured
in anyway or causing damage to property or equipment. It also applies to the installa-
tion of fences, doors and etc., to the location of public utility sites of support service
vehicles, platform jetties and landing stages, steps and lifting devices, their protection
from precipitation; routes of people with limited mobility in the middle of pedestrian
crossings (both overground pedestrian crossings and pedestrian under-crossings).

It is recommended to include into the requirements of the informativeness
criterion for urban agrorecreational eco-complexes the following:

– timely identification of landmarks on the territory of urban agrorecreational eco-
complexes;

– accurate identification of your location and the places that are the purpose of your
visit;
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– the use of information distribution media that meet the needs of different user
groups;

– the possibility of effective orientation of visitors, both during daylight hours and
at night time;

– shortening of time and contraction of efforts to obtain the necessary information;
– warning people of potential threat zones on the road and of the streets that may

be possible hazards;
– the ability to have continuous information support while moving along the street.

Landscape comfort includes adaptation of the environment of urban agrorecre-
ational eco-complexes, in which a person with disabilities appears to be, to his/her
needs and capabilities.

Universal design (inclusive design) of urban agrorecreational eco-complexes
should be suitable for the vastmajority of people, aswell as for awide range of people
with such disabilities, as trouble seeing, hearing and perception defects, taking into
ac-count psycho-emotional and intellectual characteristics. Universal design (inclu-
sive design) of urban agrorecreational eco-complexes addresses the problems of
accessibility and gives an opportunity to make all the elements of its environment
accessible. This is achieved by detailed planning at all design stages [9].

3.2 The Main Means of Inclusive Environment
of Agrorecreational Eco-complexes

The peculiarity of creating an inclusive environment in urban agrorecreational eco-
complexes is identification of two main groups of elements that must be provided by
means of universal (inclusive) design and barrier-free environment (Fig. 1):

– elements of the external space of urban agrorecreational eco-complexes (pedes-
trian sidewalks,malls and alleys (their crossroads), traffic junctures and crossroads
of pedestrian sidewalks, special sites for passenger pickups and passenger drop-
offs [5], entrance space of an urban agrorecreational eco-complex, recreational
space, sports grounds, outdoor manufacturing areas, public utility sites, etc.);

– elements of the internal space of urban agrorecreational eco-complexes (entrance
lobby of an urban agrorecreational eco-complex, vertical communications,
horizontal communications, public bathroom and laundry, main premises, etc.).

Taking into account the considered features of creating inclusive (barrier-free)
space in urban agrorecreational eco-complexes, we have identified the main design
aids for such construction entities.

Means of inclusivity (barrier-free space) for the elements of the external space
of urban agrorecreational eco-complexes (Fig. 2):
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Fig. 2 Means of inclusive environment in urban agrorecreational eco-complexes

– external ramp (Fig. 3)–external continuous inclined pane (structure), which
connects two uneven horizontal surfaces and is arranged for barrier-free move-
ment of wheelchairs, baby buggies, other various wheeled vehicles and people
from one flat surface to another [5];

– exit ramp (Fig. 4) is an inclined pane (structure), which is located at all the
crossings of pedestrian paths/footwalks/sidewalks with carriage ways of different
movement directions (parking lot exits, public transport stops) for barrier-free
movement of people and wheelchairs, baby buggies and other various wheeled
vehicles [9];

– raised pedestrian crossing (Fig. 5) is the means for more convenient barrier-
free movement of people and wheelchairs, baby buggies, other various wheeled

Fig. 3 External ramp
sample
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Fig. 4 Exit ramp sample

Fig. 5 An example of a
raised pedestrian crossing

vehicles across the carriage way at the pedestrian crossing by mechanical speed
restriction of vehicles [9];

– lifting device (Fig. 6) is the means used to get over the significant difference in
levels between the nearest horizontal faces (vertical and sloping direction) [5];

– external stairs (Fig. 7)–the stairs on footpaths/footways/sidewalks, planned for
the cases when, in a certain place, there is a slope of the ground more than 10%,
should be duplicated with ramps, and if necessary–with other lifting devices with
vertical movement or moving in parallel with the slope of the stairs and meet the
basic requirements for the arrangement of street and road network [9];

– parking space (Fig. 8) for a person with a disability (a place for parking private
vehicles belonging to people with disabilities or the vehicles used for transporting
people with disabilities) is recommended to be placed at the entrance to the
buildings and structures, but not further than 50 m in compliance with standards
specified [3].

Barrier-free devices for the elements of the internal space of urban agrorecre-
ational eco-complexes (Fig. 2):

– internal ramp (Fig. 9) is internal continuous inclined pane (structure), which
connects twounevenhorizontal surfaces and is arranged for barrier-freemovement
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Fig. 6 An example of a
lifting device

Fig. 7 An example of
external stairs

Fig. 8 An example of a
parking space for a disabled
person
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Fig. 9 An example of an
internal ramp

of wheelchairs, baby buggies, other various wheeled vehicles and people from one
flat surface to another [9];

– internal stairs (Fig. 10)–the structure of horizontal ledges or stairs, which is used
for equipment maintenance and in order to connect the floors, rooms, roofs of the
buildings and structures [10];

– approach ramp (Fig. 11)–spiral horizontally curved ramp [9];
– elevator (Fig. 12)–an engineering structure with a special cabin for the vertical

movement of people or goods [10];

Fig. 10 An example of an
internal staircase
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Fig. 11 Examples of ramps

Fig. 12 An example of an
elevator

Fig. 13 An example of an
escalator

– internal lifting device (Fig. 6) is a means used to get over the significant difference
in levels between the nearest horizontal surfaces (vertical and sloping direction)
[9];

– escalator (Fig. 13) is a device, a moving lane in the form of a moving sidewalk
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or a sloping staircase with movable horizontal steps for moving horizontally or
between different levels of the surface (vertical and sloping direction) [9];

– sanitary facility for people with disabilities (Fig. 14)—ablution facility, which is
intended for use by all social categories (including people with disabilities) and
provides for the installation, in addition to basic accessories (a flush toilet and a
sink) of handrails, bars, swiveling seats or fold-back seats, etc. [1, 9, 10].

Means of universal (inclusive) design for the elements of external and internal
space of urban agrorecreational eco-complexes (Fig. 2):

Tactile elements of accessibility (TEA)–the system of safety and orientation
facilities, means of obtaining information for people with sensory impairments
(Fig. 15) [1–7, 9, 10]:

Fig. 14 An example of a
sanitary facility for people
with disabilities

Fig. 15 An example of
tactile strips arrangement:
1–warning tactile strip;
2–tactile guiding strip;
3–informational tactile strip;
which indicates the place of
turning (divergence) of the
tactile guiding strip
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– tactile guiding strip (Fig. 15)–a means of warning or orientation for people with
vision impairment and for other users, which warns of the direction of movement
to the objects of social, engineering and transport infrastructure, on footpaths
(pedestrian routes), on the premises of the objects and inside them [9];

– warning tactile strip (Fig. 15)–a means of warning or orientation for people
with vision impairment and for other users, which warns of potential danger
or hindrances while moving to the objects of social, engineering and transport
infrastructure, on footpaths (pedestrian routes), on the premises of the objects and
inside them [9];

– informational tactile strip (Fig. 15)–a means of warning or orientation for people
with vision impairment and for other users, which informs of direction change
while moving to the objects of social, engineering and transport infrastructure, on
footpaths (pedestrian routes), on the premises of the objects and inside them [9];

– tactile information index (Fig. 16)–a tactile element of accessibility that duplicates
flatly printed text or graphic information in tactile form and in Braille type [9].

Visual accessibility elements (VAE)–tools that ensure safety and provide for
orientation, obtaining information by all users, including people with vision impair-
ments, with the help of color layouts, information plates, informants, markers and
signs [9]:

– signs in contrast colors (Fig. 17)–visual accessibility elements that use contrast
color relation in order to ensure the structuredness of the space (for free orientation,
receiving information and safety when moving on the way to the objects of social,
engineering and transport infrastructure, on footpaths (pedestrian routes), on the
premises of the objects and inside them [9];

Fig. 16 An example of a
tactile information index:
1–information guide;
2–informational tactile
marking; 3–informational
tactile sign plate that
duplicates textual
information in the tactile
form of flatly printed text
and in Braille type
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Fig. 17 Usage samples of signs in contrast colors (contrasting markings on transparent doors)

Fig. 18 Examples of
information plates combined
with a tactile resource book:
1–flatly printed graphic
information, 2–duplication
of flatly printed graphic
information in Braille type

– information plates and informers (Fig. 18)–visual accessibility elements that are
clear and accessible to all categories of people with limited mobility, made in
enlarged font and in a contrasting color relation of fonts to the background of the
plates. They can be combined with a tactile resource book [9];

Auditory Accessibility Elements (AAE):

– audio indicators (Fig. 19)–auditory elements of accessibility that help peoplewith
vision impairments obtain information about the object and the services provided
in it [9];

Fig. 19 Examples of an audio indicators combined with an information plate and a tactile resource
book: 1–flatly printed textual information, 2–duplication of flatly printed textual in-formation in
Braille type, 3–play button for reproducing audio information



548 T. Pavlenko et al.

Fig. 20 Examples of a
sound-signaling beacons
combined with an
information plate and a
tactile resource book:
1–flatly printed graphic
information, 2–duplication
of flatly printed graphic
information in Braille type,
3–play button for
reproducing audio
information

– sound-signaling (Fig. 20) are auditory elements of accessibility, located at the
entrance lobbies of the objects that point to the required direction of movement
[9].

4 Conclusions

The article studies and classifies the requirements to the space of urban agrorecre-
ational eco-complexes (Fig. 21) taking into account the needs of people with disabil-
ities, which should have the following priority sequence: accessibility, safety, in
formativeness, comfort, universal (inclusive) design. The main requirements to
the environment of urban agrorecreational eco-complexes have been analyzed and
systematized, taking into account the needs of people with limited mobility. The
main elements of barrier-free and universal (inclusive) design have been considered
and analyzed in this article in order to determine the main design parameters in
further studies of urban agrorecreational eco-complexes. It is determined that inclu-
sive design changes the requirements not only to the design of territories, but to civil
and structural design as well. It will affect layout concepts, construction solutions
and operational characteristics of agrorecreational eco-complexes, and also require
further rigorous research.
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Fig. 21 Defining inclusive environment in urban agrorecreational eco-complexes
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