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STREET AND ROAD NETWORK'’S PLANNING PRINCIPLES
FOR NEEDS OF PERSONS WITH DISABILITIES

The development and improvement problem of principles and receptions of street-
travelling network planning and also facilities of their providing, that would take into account
the necessities of all users an environment, is in-process investigated, especially people with
different disability nosologies and other categories of people with limited mobility.
Distinguished basic groups of principles in relation to planning of environment. Analysed
basic principles of planning of street-travelling network for conditioning for unimpeded motion
by the community of all participants of traffic participants: functional integration, functional
differentiation, compactness, town-planning integrating, microdistricts creation, construction
of optimal street-travelling network, functional zoning, non-conflictual, modernisation,
aesthetic attractiveness, visual perception, sequentialization, design of spatial corridor,
universal design, availability, comfort, informing, unconcern, «smart adaptation», social,
social adaptation, participating in public life, labour employment.
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NPUHLUIIU IPOEKTYBAHHSA BYJIUMYHO-ILJIAXOBOI MEPEXKI
3 YPAXYBAHHAM INIOTPEb MAJIOMOBIUVIBHUX I'PYITI HACEJIEHHSA

Hocniosceno npobremy 600CKOHANEHHS NPOEKMYBAHHA MA PEKOHCMPYKYIl 8VIUYHO-
ULTIAIXOBOI MepedCl 3 BUSHAYEHHAM NPUHYUNIG | NPULIOMIB, a MAKOXC 3aco0is ix 3ab6e3neuenns,
AKI 8paxos8ysaiu 6 nompeou 8Cix KOpUCMY8auié HABKOIUUHIM cepedosuyem, 0codIuso noetl
3 PI3HUMU HO30J02IAMU THBANIOHOCMI MA [HWUX MAlOMOOLIbHUX Kame2opiu. Budinreno i
NPOAaHANi308aHO OCHOBHI NPUHYUNU NPOEKMYBAHHS 8YIUUHO-ULIAX0B0T Mepedici O CIMEOpPEHHs.
VMO8 0151 6e3nepeukoOH020 pPyXy HACENeHUM NYHKMOM YCIX YYACHUKIE OOPOICHLO2O DYXY:
@ynxkyionanvroi inmeepayii, pyHkyionarvHoi oupepenyiayii, KoMnakmuocmi, mMicmooyoieHoi
iHme2posanocmi, MIKpOPAuoOHY8auHs, NOOYO08U ONMUMANLHOI BYIUUHO-ULTAXO0B0I Mepedic,
DYHKYIOHAILHO2O 30HYB8AHHS, HEKOHGAIKMHOCMI, MOOepHizayii, ecmemu4noi npusadbiusocmi,
8I3YANLHO20  CNPUUHAMMI, KOMNOSUYIIHOCMI, MOOEN08AHHS NPOCMOPOBO20  KOPUOODY,
VHIBEpCANbHO20 OU3AUHY, 00CMYNHOCMI, Kom@popmHocmi, iHghopmamusrnocmi, bGe3neuHocmi,
«PO3YMHO20 NPUCMOCYBAHHS», COYIANbHOI eghekmugHocmi, coyianvhoi adanmayii, yuacmi y
2poOMAa0dCbKOMY HCUmMmi, mpyooeoi 3auHAmocCmi.

Knrouoei cnoea: synuuno-winsixosa mepesica, MALOMOOINbHI  2PYRU  HACENEHHA,
MPAHCNOPMHA  OOCMYNHICMb, MOOLILHICb, MPAHCNOPMHA  IHOPACMPYKMYPA, NPUHYUNU
NPOEKmM)6aHHS.
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Introduction. Due to increased level of the life quality and population growth, the
number of people with limited abilities and special needs has increased as well. While the
vehicles expand dramatically on our roads and streets, the need for a special transport-
distribution system has arisen so that all the participants of the street traffic, along with groups
of population with limited mobility, will have access to existing street and road network and to
the other elements of the infrastructure. People with limited mobility (PLM) are the people,
who have difficulties with self-transportation and space-orientation, and who lack in
appropriate services and information. They consist of disabled persons, persons with temporal
loss of productivity and health, old people, pregnant women, persons with child's cart etc. They
consist of disabled persons, persons with temporal loss of productivity and health, old people,
pregnant women, persons with child's cart etc.

Increased mobility of modern world and stimulation of people to live active life have
caused a huge demand for functional transformation city streets so that the needs of the GPLM
would be taken into consideration.

Analysis of the latest sources of researches and publications. City traffic safety
is the topic of researches of O.V. Tolok, Y.O. Reitsen. M.V. Sholukh raises an issue of
rehabilitation environment of industrial city. O.V. Stelmakh emphasizes problem of parking
spots for cars in the biggest cities of Ukraine. Principles of organization of rehabilitation
centers for disabled people and other GPLM are under research of O.V.Prokopenko,
V.V. Kutsevych. I1.O. Danchak investigates the principles of ergonomic architecture
for disabled persons. Foreign scientists who explore problems of street traffic for disabled
are the following: L.-P. Grosbois (France), E. Rossman (Poland), J. Geil (Denmark) and others.

Unsolved parts of the common problems. While developing the community and
changing its appearance, communication structure becomes less effective in terms of bandwidth
lines, differentiation of movement types, and in terms of comfort for people who use it . The
main purpose of urban space is creating conditions for a safe, comfortable, accessible traffic for
all the users, including the most vulnerable people with limited mobility. Thus in the formation
of existing and new transit space based on scientific principles, methods and techniques of
urban transformation, we must consider the needs of people with special requirements, help
them to move freely in the urban environment, including street and road network. Therefore,
we must investigate needs of the people with limited mobility, identify measures to improve
development of street and road network and implement this measures.

Purpose of research — improvement and development of the new principles and methods
of designing street and road network to the needs of people with limited mobility.

Basic material and results. It was discovered the following group of principles,
architectural and planning; technical and socioeconomic while exploring and analyzing the
development of domestic and foreign scientists for the design environment (Fig.1).

The group of architectural and planning principles include: functional integration,
functional differentiation, compactness, urban integration, zoning, building optimum street and
road network, functional zoning, non-conflictual, upgradable, aesthetic appeal, visual
perception, compositionality, modeling spatial corridor [2 — 13].

The technical group refers principles: universal design, accessibility, comfort,
information, safety, «reasonable adaptation» [14 — 16].

Socio-economic group includes next principles: social efficiency principle, social
adaptation principle, principle of participation in public life, employment principle (Fig. 2).

Let's analyze each principle and a system of methods and tools in details.
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Figure 1 — Groups of street and road network design principles
for needs of people with limited mobility

The principle of functional integration is aimed at adapting existing street and road
network for persons with disabilities needs without capital construction activities and can be
implemented by:

— allocation of separate lanes;

— the speed limit on the streets and roads;

— construction and arrangement of recreational areas.

The principle of functional differentiation is based on separation of road space functional
areas and is aimed at future development of streets, roads and communities and include:

— designing the other roads that can be combined with bicycle's roads (this applies only to
people who are moved by specialized vehicles);

— designing independent routes and associated facilities street and road network that take
into account the needs of people with limited mobility.

The principle of compactness is to create conditions for people with limited mobility to
move fast and freely on town or microdistrict, which are characterized by a relatively high
density, so this will reduce the cost of construction.
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The principle of integration of urban planning takes into account the optimal objects
placement in the street and road network of the community and the rational distribution of
certain elements of transport infrastructure. Also determines the availability of favorable
conditions for street and road network.

The principle of zoning is based on the unity of residential buildings formations around
daily service buildings; forming of sustainable community («neighborhoods»); a safe and
comfortable environment; designing mainly pedestrian environment.

The principle of optimal street building and road network consists of a shortest
community's network design; identifying additional nodal points and links; finding an effective
solution to the problem of optimal street and road network, which would be convenient for of
people with limited mobility. In designing visual diagram showing shortest connecting
networks of roads, assesses the cost-effectiveness of building each street individually and the
entire network as a whole

The basis for the principle of functional zoning is a logical sequence «Life-work-rest» in
the design of the surrounding space that means a clear demarcation of functions and processes
in as a result of new methods of living space and transport and walking.

On the basis of the undertaken research it is proposed a principle of non-conflict that
analyzes conflicts that could arise in the interaction between traffic and pedestrian flows in
order to eliminate conflicts between different flows of people; demarcation of traffic and
pedestrian flows. This principle focuses on the maximum segmentation level of these flows.

The principle of modernization aimed at reconstruction of the existing street and road
network with current technology and full or partial reconstruction of the overall community
system to accelerate of development of community.

The principle of aesthetic appealing aims to preserve the architectural and compositional
unity of all the objects of a street and road space - lighting, landscaping, proper arrangement of
small architectural forms, check the cleanliness and serviceability of all elements of street and
road network, etc. while considering this principle in the design environment scientists from
different countries didn't take into account the features of some groups of people with limited
mobility (people with mental disabilities, the blind, people with hearing impairment), so it is
proposed to extend this principle taking into account the peculiarities of perception.

The compositional principle is based on the perception of the environment, a sense of
human in space; sensation when driving vehicles; fixing the most favorable terms to understand
such elements as scale, rhythm, contrast, nuance, symmetry and asymmetry.

The principle of spatial corridor modeling integrates with hierarchical sequence location
of certain elements of improvement. This principle allows design checking by volumetric
modeling after the test facility and allows for quality decisions control.

Principle of the universal design were developed by a group of architects headed by Ron
Maise [14]. The main ideas of the principle are: to provide even access to usage; usage
flexibility; y usage simplicit; free access to the provided information; mistakes tolerance; little
physical efforts; free space necessity, and appropriate size. Those features are provided by
means of: usage equity for all the categories of users, so that additional available special
devices do not put some visitors in a worse position; simplicity, so that an action does not
demand special knowledge, skills, or language understanding;  usage flexibility, so that the
same device could be easily operated by many groups of people; signal perception easiness by
blind, deaf people, or people with lower level of attention, mentally ill people; mistakes safety,
so that accidental, unintentional action will not create a dangerous situation somehow;
minimum effort, so that a continual usage of a device causes minimal fatigue; or single action
takes very small effort; necessary space for special devices that people use, and proper size and
zones of access for different people.
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Figure 2 - Principles, methods and designing barrier-free street and road network

36ipHuK HaykoBux npaik. Cepist: [amyseBe MamuHOOy xyBaHHst, OyaiBHAIITBO. — 2 (47) 2016.

273




Principles Methods

]

Tools

- timehy recagnition of targets in a strest cnvironment;

= accurate identification location af himself and destinations;
- use different methads of the information, axsocated with
variety of customer groups;

= passibility of effective targeting viktors both in the light and
inthe dark; .

- reducing the time and effiort to abtain the necessary
infarmation;

—warning people of the area on the rosd and stireets, which
are a potential danger;

- the ability to have & santinuous inkormative suppart all the
iy ar rodds.

- dastanee for efficiently absorb messages;

- wiew angles for easy undesstanding infarmation;

- thear image quality and contrast;

- removing barriers of perceation of information.

- strest and road design amironment, taking inte account the
points of attraction pedestrians

- caloulation of the maximum distance traffic transit routes;

- definition priority of mosvement people with limited mobility

- determinirg the optirnal leatures placement of objects on
the street and road netwark kacality,

- raticnal distribution of certain sements af transport
infrastructure; )

- determings the existence of favoeable conditions for strest
and road netwark '

- boririing af sustainable camenurity |«neighborhond o]
- making a sale and comfortable environment

- fprming predominantly pedastrian envranment in
netghborhoods

- finding & effective solution to the problem of optimal streat
and road network, which would be convenient for pecple

with limited mobility: _

- visual display scheme of shortest connecting roads

networks,

- assassment of the economic efficiency of the construction of
aach street individually and of the entire network as a whole,

The use of ereasonable accommedations, adding that when it

Is needed in & particufar case, the necessary and appropriate

rnodification and adjustments to ensure the enjeyment ar
exercise of free movement of parsons with disabities an an-
equal basis with athars

- separatian of functions and procosses in the new methods
af creating living space and transpart and walking.

Figure 2 — Principles, methods and designing barrier-free street and road network

(continuance)

274 Academic Journal. Series: Industrial Machine Building, Civil Engineering. — 2 (47)" 2016.




Principles Methods Tools

Equality and avzilability of using
- Equality in using 1o all Categories ol uaers;

Fleibsility of using - lexibllity in use that means the same dewica could benefit zll
egually easy,
- percaption of information and signals, (ncluding the bling,

B BRI R deaf ar peaple with reducad attention with intellecteal
Universal Hisabillie:
b The availabilty of the infarmation tolerarcs to errars when action did not create a grost
design it

- parnnirnalivy eflorts, when the device pr element of the
e ranment praduce menimal faligae darng pralanged
aclicn and 2 small ora-time allart;

The use of small physical effort - adeguacy af size and space, Includ ing space for assistve
devicas used by people with disabilities

Tolerance for errors

feaaitakilivy of neceszary space, place, size

pnssibility of smaath and coaveniont ising urban and
porer transaort with peopie with disabilities;
- the nossibility of Free movernent on the sidevalks ard curbes
Free and corvenient g O OO
- the possibility of Limely using of lounges, waiting and
e aasociated sapioes;
.ﬂ;{:CESSIhI“t\f Free movermeant - passage w various equipment,
- acess to public transport;
- OVENCOMINE I Atersections;
- prowiding access ta information;
v ability and equipment of parkieg manr;
means suereeming pedestrizn crassings;
- tows slopa's overcoming

Frae access

- creating conditions for comfiortaale mowe meat with minima
Comfortable maovement tirre and effort, maesing their neads and awailshility of
serwinn farilitics;
rnsuring timaly recrestion oppartunities, sxpeckatians and
I:Dmfﬂrt Increzse range of services additional services;
= increasing e range of services tailored o the baalth ol
wisitors by crealing additional condtions that help in
The minimum amaunt of time and effort obtainirg the reguired servica
- prowiding spectic 12 nding site n gublic transport

- avolding the possibilivy of Injury, excessive fatipoe and 50 on,

Awniding injury properties oy streat and road netwerk:
- oppartunity to safely avercome obstacles (haight, slope,
awrreaming timey;

Safet'f Faclucling false effects avaiding thr large nurnaer of crass raffic mutes;
eacluding fake effecs of parception of the erviron ment,

which provokes a situation af risk;

Iieling dangeros places - prowiding viable pedestiian's nebwars Lhal mests Lhe
Fiiphiest levsl ol pedestrian service

FU nEtIDﬂEI.l M“.’fﬂiﬂﬂ "uII'IFtiUI'IS - alcation of separale anes;
1 * - the speed limit on the streets and roads of communities;
integration Combining functizns - canstruction and installaton of recreation areas,

Figure 2 - Principles, methods and designing barrier-free street and road network
(continuance)

36ipHuK HaykoBux npaik. Cepist: [amyseBe MamuHOOy xyBaHHst, OyaiBHAIITBO. — 2 (47) 2016. 275




Free space and access principle means that person has an ability to move in a space
without any limitations and with maximum comfort; he/she has free access to devices and
facilities, public and private transportation; he/she have an ability to move easily by sidewalk,
use apparels without any help of other people; he/she has available parking spot, devices for
crossing the street at crosswalks.

Comfort principle includes: conditions creation for comfortable transportation through a
city; increasing number of services; minimal time waste; minimal efforts; availability for rest,
comfortable waiting, and additional service.

Safety principle is intended to protect from traumas, dangerous places; decrease risks in
the places of intersection of many directions traffic; help to deal with constraints (height,
inclination, time); eliminate possibly misunderstandable signals and effects of environment,
which increase risks

Informativeness principle helps orient in the space in a timely manner; gives precise
identification of location; decreases efforts and optimizes time of a person; provides with
continuous information while moving in traffic, no matter what the physical abilities or level of
intelligence a person has.

Principle of the reasonable adaptation means that the need of modifications and
improvements of particular special devices are properly investigated and evaluated, so that any
excessive expenses risks and enormous efforts are being eliminated. Idea: «Make changes
where it is needed, not where it is possible».

Taking into consideration United Nations convention and foreign best practices in
designing non-barrier street and road environment, it can be defined another principle -
principle of social effectiveness. This principle creates communication environment for the
people with various levels of disabilities, gives an opportunity to freely move and be among the
other people, to socialize and communicate, take part in public life, be employed and socially
protected.

Conclusions. Street and road network design needs a lots of improvements and
renovations to meet a special demands of people with limited mobility. Principles and methods
of designing street and road infrastructure that were covered in the article, need a development
of the calculation particular parameters methodology (width, inclination, speed of a stream,
time, needed to crosswalk the street, zone of observation), which will allow improve PLM
quality of life, increase their life standards, involve them in public activities, and increase a
chance of their participation in social life along with all its members.
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