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8. SMART CITY INNOVATION:
URBAN TRANSPORT
AND STRUCTURE ELEMENTS

Vilma Vaicekauskiené, Eduardas Spiriajevas

8.1. The Concept of Sustainable Urban Mobilit'ies
and Their Practically Applied Outcomes

8.1.1. Peculiar SUMP

A Sustainable Urban Mobility Plan (hereafter SUMP) is a strategic plan designed to sat-

isfy the mobility needs of people and businesses in cities and their surroundings for

a better quality of life for inhabitants living in urban and suburban areas. The pur-

pose of SUMP is comprised of five following principles:

e Ensurance to all citizens to offer transport options to key destinations within
urban and suburban areas;

e Improvement of safety and security of public and freight transportation systems;

e Reduction of air and noise pollution, greenhouse gas emissions and energy (fuel)
consumption;

e Improvement of the efficiency and cost-effectiveness in transportation of per-
sons and goods;

e Contribution to enhancing the attractiveness and quality of the urban environ-
ment for urban and suburban inhabitants;

e Ensurance of diversified modes for urban daily mobility needs based on princi-
ples of sustainability.
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The SUMPs tackles transport-related problems in urban areas more efficiently.
Thereon it is considered a result of a structured process, which comprises the status
analysis, urban and transport planning policy and selection of the measures, active
communication, monitoring and evaluation, identification of learnt lessons. The basic
characteristics of the SUMPs are distinguished as following:

e Long-term vision and clear implementation plan;

e Participatory approach of local inhabitants (social groups), stakeholders, urban
planners, transport companies, private companies, port authorities, research
institutes etc.;

e Balanced and integrated development of all transport modes (public transport,
cycling, combined, alternative etc.);

e Horizontal and vertical integration of different communication levels between
institutions, social groups;

e Assessment of current and future performance of traffic flows and mobility of pas-
sengers as well as pedestrians;

e Regular monitoring, review and reporting;

e Consideration of external costs for all transport modes.

The SUMPs are based on a long-term vision for transport and mobility develop-
ment for the entire urban area (town, city, agglomeration) which covers all modes
and forms of transport: public and private, passenger and freight, motorized and non-
motorized, moving and parking etc. The SUMPs focus on people and meeting their
basic daily mobility needs. It follows a transparent and participatory approach, which
brings citizens and other stakeholders on board from the outset and throughout
the plan development and implementation process. Participatory planning is a pre-
requisite for local inhabitants and stakeholders to approach, i.e. social awareness
and acceptance on implementation of SUMP and its relevant policy. In this issue,
the SUMP fosters a balanced development of all relevant transport modes, while
encouraging a shift towards more sustainable modes. The following topics are typi-
cally addressed to public transport, non-motorized transport (walking and cycling),
intermodality and door-to-door mobility, urban road safety, flowing and stationary
road transport, urban logistics, mobility management, and smart transport systems
(STS). The development and implementation of SUMP follows an integrated approach
with high level of cooperation and consultation between the different levels of gov-
ernment and relevant authorities. The SUMP also identifies specific performance
objectives, which are realistic in view of the current situation in urban and suburban
areas and it sets measurable targets. These targets are being measured in the frame-
work of indicators.

Table 8.1 presents in a simplified manner some of the main differences between
traditional transport planning and sustainable urban mobility planning.
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TABLE 8.1. Comparison of aspects of traditional transport planning and sustainable urban mobil-
ity planning (Source: authors' systematized material, 2020)

Traditional Transport Planning Sustainable Urban Mobility Planning

Focus on traffic Focus on inhabitants

Primary objectives: traffic flow capacity | Primary objectives: Accessibility and quality of life,
and speed as well as sustainability, economic viability, social equity,
health and environmental quality

Modal-focused Balanced development of all relevant transport modes
and their shifts towards cleaner and more sustainable
transport modes

Infrastructure focus Integrated set of actions to achieve cost-effective solutions

Sectorial planning document Sectorial planning document that is related to policy areas
(such as land use and spatial planning; social services, etc.)

Short and medium-term delivery plan Short and medium-term delivery plan embedded in a long-
term vision and strategy

Related to an administrative area Related to a functioning area based on travel-to-work
patterns

Domain of traffic engineers Interdisciplinary planning teams

Planning by experts Planning with the involvement of stakeholders using

a transparent and participatory approach

Limited impact assessment Regular monitoring and evaluation of impacts to inform
a structured learning and improvement process

Hence the need for detail sustainable and integrative planning, it deals with the com-
plexity of urban mobility, which has been recognized since 2013. Due to the will-
ingness of municipal authorities to adopt new modes of transport, e.g. electro bikes,
shared bikes, combined modes (by private cars and by public transport alike), and thus
comprising 8 basic principles of sustainable mobility to be implemented in urban
and suburban areas:

e Prepared, adjusted and approved SUMP for the relevant urban area (possibly
involving and suburban areas);

Definition of a long-term vision and a clear implementation of plan;

Ensured cooperation between different institutions;

Development of all transport modes in an integrated manner;

Involvement of citizens (different social groups) and stakeholders;

Arrangement for monitoring and evaluation;

Assessment of current and future performance;

e Quality assurance.

In fact, a good planning of the SUMP helps to select and plan the right measures,
which implement the basic principles of sustainable urban mobility.
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The European Commission strongly recommends that European towns and cit-

ies of all sizes should implement the concept of SUMP. These can improve the quality
of life for inhabitants by addressing major challenges such as congestion, air/noise pol-
lution, climate change, road accidents, unsightly on-street parking and the integration
of new mobility services. Congestion in cities is a major source of delay for commut-
ers and inhabitants. It also increases air pollution and affects the air quality in urban
and suburban areas (Green Transportation..., 2016). The planning of freight transport
movement using smart I'T decisions has become essential, recently. Hence, there many
different inventions and innovative solutions based on IT technologies and smart soft-
ware are being implemented such as:

Distribution of freight using e-cargobikes within the area of inner cities;
Assurance of smart traffic management process;

Smart mobility solutions;

E-car-sharing pool;

Promote shared use of electric cars and reduce number of parking spaces;
E-cargobike pool;

Promote shared use of e-cargobikes by residents;

Mobility stations for multiple travel alternatives;

Car-sharing to expand range of car;

Bike-sharing alternatives;

Bike—storage constructions;

Smart taxi stand system;

Prioritization of public transport on the lane giving sign aged priority for pub-
lic transport;

Creation of the ,,Green corridors® for freight and public transport by management
of smart traffic lights (Fig. 8.1).

Transport
corridors

Efficient
corridors

FIG. 8. The structural place of Green corridor within the structure of transport corridors (Source:
G. Panagakos, H. Psaraftis, 2012)
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In urban areas the Green green corridor concept was introduced in 2007 by the Freight
Transport Logistics Action Plan of the European Commission (European Commssion,
2007). According to this document the following principles are distinguished:

e Green transport corridors are marked by a concentration of freight traffic between
major hubs and the logistics centres, port areas, industrial areas;

¢ Flows of public transport and freight are being encouraged along Green corridors
to rely on smart technology related to regulation of traffic lights in order to reduce
the cross-urban travel time;

e Green transport corridor also can be used for trans-shipment facilities and sup-
ply of goods and materials;

e Green corridors could be used to experiment with environmentally-friendly, inno-
vative transport units, and with advanced Smart Transport Systems (ITS) appli-

cations in urban areas in particular (Faste'n & Clemedtson, 2012).

Also, the Green corridor aims at reducing environmental and climate impact

such as:

e Implementation of sustainable logistics solutions with documented reductions
of CO, emissions;

e Implementation of logistics concepts with optimal utilization of all transport
modes called intermodality;

e Creation of platform for development and demonstration of innovative logistics
solutions, including IT based smart technologies.

Herein, it is possible to distinguish two definitions of Green corridor:

e A corridor which is economically efficient and environmentally sustainable;

e A corridor which takes a central position in transportation of freight and passen-
gers by public transport.

A holistic policy approach is needed to deliver on wider sustainable development
objectives. Thus, the public awareness and acceptance in behavior of daily mobility
are very important social factors. Society (as local inhabitants, social groups) plays
an important role in the process of the implementation of sustainable urban mobility
principles. Social behavior is a key determinant in assurance of sustainable mobility
processes. Addressing a broader range of policy objectives can help forming consen-
sus among key political and societal actors.

8.1.2. Implementation of Sustainable Urban Mobility Principles:
a Case of Klaipeda City

Adapting good practices in SUMP was designed to support the SUMP preparation pro-
cess by collecting and presenting experiences of other European countries and other
interested bodies, on purpose to promote public awareness about different mobility
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patterns. Adapting good practices in SUMP is a complex process, which has to be imple-
mented in the application of an interdisciplinary approach, involving cooperative activi-
ties between different municipal and public institutions, active social groups and stake-
holders as well. For Klaipeda city, the structural share of modal split of mobility foreseen

until 2030 means as follows: 35 percent of population use public transport, 33 percent

- walking, 25 percent use private cars, 7 percent — cycling. During the period of 2017-2020

shifts of modal split are moving towards the planned structure with some exceptions.
These exceptions depend on the behavior of different social groups, weather conditions

in autumn and winter, the reconstruction of infrastructure, when due to different individ-
ual obstacles the preferences, are given more to private cars and less to alternative means

and public transport. This is the most important issue of public awareness and accept-
ance (Table 8.2).

TABLE 8.2. Summary of the main impact results of SUMP implementation in Klaipeda city (Source:
authors' s research material, 2020)

Results
Sustainable Indi
mobility principle ndicator Indicator mean | Indicator mean Impact
before, % 2017 | after, % 2020 as change, %
Shape more Dynamics of modal split:
integrated Public transport 22,9 20,5 -2,4
transport Walking n7 18 401
infrastructure ]
and mobility Private cars 45,7 51,2 +55
systems Cycling 91 2,8 -6,3*
Combined 10,1 11,5 +1,4
Other alternatives 05 2,5 42,0
N =258
Public awareness | Awareness level 2,82 3,00 +0,18
and acceptance Acceptance level 4,32 4,44 +0,01
of SUMP 1-5 (low-high)
implementation g
N =258
Improve efficiency | Increased time 76,0 88,0 +12,0
of urban and freight | accuracy of public (+1,5 min)
transport transport during
the rush hours
-5,0 -8,0 -13,0
Decreased cross-urban .
travel time for freight (=2,0 min)

*Due to changed habits in usage of public transport, affected by Covid-19 pandemic.

**Due to increased popularity of electro bikes as opposite to cycling.
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During the period of 2017-2020 4 units of smart traffic lights installed (out
of 21 planned until 2021) for creation of the Green corridor along the port's zone,
and CO, emissions decreased along the port‘s zone up to -7,5 percent. Due to devel-
oped bike-sharing service by public enterprise CityBee, local inhabitants started to use
the bike-sharing system as newly a developed system for daily mobility purposes
and as an alternative to private cars in particular for shorter distances of daily com-
muting. In addition the bike-storage system started to develop by constructing units
of bike-sheds related to smart technologies of their usage. The brand new bike-sheds
installed in a proximity to public schools and in densely populated residential dis-
tricts, where socially active local communities are active with a higher level of social
responsibility towards the implementation of SUMP‘s principles. Hence the public
awareness and acceptance on implementation of sustainable urban mobility princi-
ples changed positively since the SUMP started to be implemented. Social advertise-
ment of the SUMP among different social groups gave the outputs in better social
understanding of the SUMP’s importance in the processes of daily urban mobil-
ity. Supporting activities are very significant in the beginning of SUMP principles
implementation in order to approach public attention, which is important in pub-
lic awareness and acceptance while SUMP was under the first stages of implementa-
tion. Supporting activities were applied in the form of scientific and practical events,
a public presentation of conducted urban study on daily mobility in the city for dif-
ferent social groups in Klaipeda.

The implementation of a traffic management system for the creation of a Green
corridor in relation to the prioritisation of public transport. These two actions are
considered as technical ones with IT based technologies and related to the creation
of a traffic management a data system as data server and installation of smart traf-
fic lights. The system of smart traffic lights related to traffic data created a Green cor-
ridor for the movement of freight and prioritisation of public transport in Klaipeda.
After the implementation of sustainable mobility principles, the following drivers
were distinguished and summoned:

Strategic: implementation of SUMP regarded by the administration of the Klaipeda
municipality. The implementation process has political support due to the expecta-
tion that good practices of SUMP will be applied to the city.

Planning: the strategic planning of SUMP and its practical application match
the objective to implement the principles of sustainable movement in order
to reduce the use of private cars and increase the use of public transport facilities
in the city. These planning objectives are highly supported by the central government
of the Republic of Lithuania.

Sustainable development: the implementation of the principles of sustainabil-
ity in the development of the systems of transport and communication is a priority
in a national document of “White Book on Regional Development in Lithuania”. This
priority was approved in October2017 on a national level.
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Publicity: the inhabitants of the city and its suburban areas acquired knowledge

on the significance of sustainable mobility principles in daily mobility, which affected
a raised public awareness and acceptance of sustainable urban mobility principles.

Institutional: a cooperation between different institutions leads towards a bet-

ter inter-institutional dialogue for discussion on the implementation of sustainable
mobility principles in the city, also taking in account cooperation between the city
and the port.

8.1.3. Conclusions

During the period of 2017-2020 the following key impact findings were detected on:

1.
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The dynamics of the modal split is moving towards the planned structure of modal
split in SUMP with some exceptions. These exceptions depend on the behavior
of different social groups, weather conditions in autumn and winter, the recon-
struction of infrastructure, when due to different individual obstacles, the pref-
erences are given more to private cars and less to alternative means and public
transport;

The public awareness and acceptance on implementation of sustainable urban
mobility principles changed positively since the SUMP started to be implemented;
Social advertisement of the SUMP among different social groups output in better
social understanding of the SUMP’s importance in the processes of daily urban
mobility;

Supporting activities are very significant in the beginning of SUMP principles
implementation in order to approach public attention. Supporting activities were
applied in the form of scientific and practical events, such as the public presenta-
tion of a conducted urban study on daily mobility in the city;

Locals introduced to different scenarios on sustainable urban mobility models,
focused on the meanings of improvement of pavements and roadways in the city.
It helped to find out the opinion of inhabitants, stakeholders about current mobil-
ity situation in order to improve urban environment for pedestrians and cyclists;
Development of a Green corridor for freight movement in relation of prioritiza-
tion of public transport, both are considered as technically and IT based actions
for efficient regulation of freight and public transport traffic in order to decrease
cross-urban time of freight movement, increased time accuracy of scheduled
public transport commuting, decreased CO, emissions in the city, i.e. in areas
of city and port interaction.

Cooperation platform between the city and port authorities is also considered
as a focal point which plays a significant role to assure the sustainable urban
mobility principles in Klaipeda.



8.2. Smart city innovation: structure elements

Klaipeda Seaport operating in Lithuania is one of the most important transport logis-
tics centers in the country. The importance of logistics centers in the state and Klaipeda
has a significant impact on the country’s economy (Fig. 8.2).

! =

FIG. 8.2. Picture BLC logictics center (Source: own elaboration, 2019)

All logistics transport centers were built using a variety of construction tech-
nologies or construction materials. Smart construction is an information modeling
of buildings, it is better known as three-dimensional construction, i.e. BIM - build-
ing information model. The 3D model includes all the information about the building.
The model covers the entire life cycle and the entire process during which a building
is designed, built and even maintained. All data is digitized and available to differ-
ent professionals (WEB-1).

8.2.1. Smart materials

The most popular building material used in the construction industry is concrete,
which at first glance is relatively friendly to human and the environment. The pro-
duction process of structures made of concrete and reinforced concrete elements uses
chemicals which improve properties of concrete material. Many unique concrete pro-
duction technologies have been developed that, at first glance, give concrete “magi-
cal powers”.
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Electrically conductive concrete is used for structures operated in cold climates,
generally for roads and bridge pavements. Concrete is heated through electrically con-
ductive fillers in it, preventing the formation of an ice layer on the surface and mak-
ing pavements user-friendly.

Carbon concrete (Furuya, 2000) is the new composite material, which has
the potential to revolutionize the entire architecture. The high-performance mate-
rial is a combination of concrete and carbon fibers. It has more strength, durability
and lightness than conventional concrete.

Load-bearing wood concrete. A further innovation in the field of concrete produc-
tion was recently presented by researchers of the Swiss research program “Resource
Wood” (NRP 66), who were using the innovative, sustainable building material “Wood
Concrete”. The gravel and sand content is replaced by finely ground wood, i.e. saw-
dust is mixed into the cement instead of fine aggregate. In some mixtures, sawdust
has a proportion of more than 50 percent by volume. This makes concrete signifi-
cantly lighter than conventional concrete.

Self-healing concrete (WEB-2) was created byDutch civil engineer, Dr. Schlangen
at Delft University (WEB-3). In presentation, he demonstrated the effectiveness
of the material by breaking it in two pieces, then putting them back together, and heat-
ing concrete in the microwave oven. Once the melted material cools down, element
becomes solid. This method requires heating the concrete construction.

Construction material — Luminous cement. The construction industry is evolv-
ing and one of the main trends is to move towards more resource and energy effi-
ciency ways of creating and manufacturing structures. Therefore, the application
of the cement acting as a ‘light bulb’ is very broad. We can use it in swimming pools,
parking lots, road safety signs and in many other situations.

8.2.2. Tilt-up method

The Tilt-Up construction technology is a method whereby building elements (walls,
columns) are formed on a construction site, then lifted and placed in the design posi-
tion by the crane (WEB-4) (Fig. 8.3).

The method is a cost-effective and have a shorter completion time. Tilt-up con-
struction technology is a common method usedthroughout North America. However,
it is not very popular in Europe. Concrete elements can also be formed at factories.
Tilt-up differs from prefabricated or formwork cast constructions, because all elements
are constructed on the job site. This eliminates the size limitation imposed by trans-
porting elements from the factory to a construction site.

The chronological steps that need to be taken for a tilt-up project are: site evalua-
tion, engineering, footings and floor slabs, forming tilt-up panels, reinforcement place-
ment, embeds and inserts, concrete pouring, panel erection and finishing (WEB-4)
(Fig. 8.3, Fig. 8.4).
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FIG. 8.2. Tilt-up panel (Source: own elaboration, 2018)

FIG. 8.3. Analytical model of wearhouse (Source: own elaboration, 2019)

This method of construction technology requires the installation of a reinforced
concrete slab in the construction site for the formwork of elements. If there is no
possibility or enough space, then the building floor is installed. Once the formwork
has been done, all the necessary inserts (for lifting, supporting, trusses, etc.) are put
together and filled with the concrete. When the concrete reaches required strength,
element is placed in the design position with the crane. After that, panels are tempo-
rarily braced, until they are joined to other supporting structures (roof, floor) (WEB-5).
The Tilt-Up construction technology is mostly used for the construction of low-rise
storage buildings (Fig. 8.5).
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FIG. 8.4. Tilted Tilt-up panels in Stariskes str 9, Laistai (Source: own elaboration, 2019)

8.2.3. Conclusions

1. The rapid emergence of logistics centers and the continuous development
of the existing ones is one of the signs that a favorable environment has been cre-
ated for logistics processes in the Klaipeda Region.

2. 'The smart technologies and materials used in the development of Klaipeda logistics
centers are successfully applied and operated. According to the initial character-
istics of operation, all quality requirements have been met, and in general, we can
state that the objects created with materials will be of high quality and long-lasting.
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8. ISMANAUS MIESTO INOVACIJA:
MIESTO TRANSPORTAS
IR STRUKTUROS ELEMENTAS

Vilma Vaicekauskiené, Eduardas Spiriajevas

8.1. Darnaus miesto judumo koncepcija ir jos praktinis
pritaikomumas

8.1.1. Peculiar SUMP

Darnaus judumo mieste planas (toliau - SUMP, angl. Sustainable Urban Mobility

Plan) - tai strateginis planas, skirtas miesty ir jy apylinkiy gyventojy bei jmoniy dar-

buotojy judumo poreikiy planavimui kasdienio keliavimo darbo, laisvalaikio ir kitais

tikslais, siekiant geresnés miesty ir priemieciy gyventojy gyvenimo kokybés. SUMP

sudaro $ie esminiai principai:

e Uztikrinti, kad visiems gyventojams, kurie gyvena miestuose ir priemies¢iuose
buty galimybé kasdieniam judumui rinktis viesajj transporta;

e Uztikrinti vieSojo ir krovininio transporto sistemy suguma ir jy gerinima;

e Mazinti oro ir triuk$mo tarsa, Siltnamio efekta sukelianciy dujy iSmetimg ir ener-
gijos (kuro) sagnaudas;

e Gerinti gyventojy ir prekiy transportavimo ekonominj efektyvuma;

¢ Didinti miesto aplinkos patrauklumg ir kokybe miesty ir priemiesciy gyventojams;

e Ivairiais budais skatinti darnaus judumo principy taikymg gyventojy kasdie-
niame judume.

SUMP siekiama veiksmingai spresti transport funkcionavimo problemas miesto
teritorijose. Taip pat siekiama analizuoti transporto planavimo politikg ir nustatyti
bei parinkti reikiamas priemones aktyviai komunikacijai su visuomene, vykdyti
gyventojy judumo ir transport sistemy veiklos stebésena, atlikti vertinima ir nusta-
tyti gerasias praktikas. SUMP paskirtis:

e Darnaus judumo ilgalaikeés vizijos formavimas ir jos jgyvendinimo planas;
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e Dalyvaujamojo poziario taikymas, kuomet j sprendimy priémima jtraukiami
gyventojai (socialinés grupés), réméjai, miesto planuotojai, transporto jmonés,
privataus verslo atstovai, jiry uosto administracija, tyrimy institutai ir kt.;

e Suderinti ir integruoti visy transporto rasiy plétra (viesajj transporta, dviraciy
taky infrastruktirg, kombinuoto transporto sistemas, kitas judumo darnias alter-
natyvas ir pan.);

e Uztikrinti horizontalig ir vertikalig skirtingy komunikacijos lygiy integracija tarp
institucijy ir socialiniy grupiy;

e Jvertinti dabarties ir ateities transporto srautus, keleiviy ir pésc¢iyjy juduma;

e  Atlikti nuolating darnaus judumo planavimo ir jgyvendinimo procesy stebésena;

e Analizuoti visy transporto rasiy kastus.

SUMP pagristas ilgalaike visy miesto ir priemiesciy transporto ir mobilumo
(judumo) plétros vizija, kuri apima visas transporto rasis ir formas: viesajj ir privaty,
keleivinj ir krovininj, motorizuotg ir nemotorizuota transportg, judéjima, parkavima
ir kt. SUMP skirtas gyventojams ir jy pagrindiniy kasdienio judumo poreikiy tenki-
nimui. Laikomasi skaidraus ir dalyvaujamojo pozitrio, kuris jtraukia pilie¢ius ir kitas
suinteresuotgsias $alis nuo pat pradziy j viso plano rengima bei jo ijgyvendinimo pro-
ces3. Dalyvaujamasis planavimas yra bitina sglyga, kad vietos gyventojai ir suintere-
suotosios $alys galéty suartéti, t. y. stiprinti socialinj sgmoninguma ir pritarimg SUMP
politikos jgyvendinimui. SUMP taip pat skatina subalansuotg visy atitinkamy trans-
porto rusiy plétrg, kartu skatinant pereiti prie tvaresniy transporto rasiy darniaus
judumo jgyvendinimui. Sios SUMP strateginés kryptys paprastai skirtos viesajam trans-
portui, nemotorizuotam transportui (dviraciy ir pés¢iyjy infrastruktaros vystymui),
kombinuotam transportui ir judumui nuo dury iki dury, judumo saugumui keliuose,
keliy transporto infrastruktiiros priezitrai miesto logistikai, judumo valdymui i$ma-
niosioms transporto sistemoms. Kuriant ir jgyvendinant SUMP laikomasi integruoto
pozitirio ir auksto lygio bendradarbiavimu bei konsultacijomis tarp skirtingy valdzios
lygiy ir atitinkamy institucijy. SUMP taip pat nustato konkrecius veiklos tikslus, kurie
yra tikroviski, atsizvelgiant j esama situacija miesto ir priemiescio vietovése, ir nustato
i$matuojamus tikslus. Siy tiksly jgyvendinimo efektyvumas vertinamas pagal nusta-
tyty rodikliy reik§mes. 8.1. lenteléje pateikiami kai kurie pagrindiniai skirtumai tarp
tradicinio transporto planavimo ir darnaus judumo mieste planavimo.

Visumoje, reikalingas i§samus darnus ir integruotas planavimas su nagrinéjamu
judumo mieste sudétingumu, kuris Klaipédoje tapo itin aktualiu nuo 2013 m. Dél savi-
valdybiy institucijy noro vystyti mieste naujas transporto rasis, pvz. elektrinius dvi-
racius, dviraciy dalijimosi sistemg, kombinuotg juduma (asmeniniais automobiliais
ir vieSuoju transportu), toks planavimas apima pagrindinius darnaus judumo princi-
pus, kurie turi bati jgyvendinami mieste ir jo priemiesciy teritorijose, pagal paruosta
ir aprobuota SUMP skirtas darnaus judumo sprendimy ir veikly jgyvendinimui:

e Nustatoma ilgalaikeé vizija ir jos aiSkus jgyvendinimo planas;
e Uztikrinamas bendradarbiavimas tarp skirting institucijy;
e Integraciniu principu plétojamos visos transporto rasys;
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e Jtraukiami gyventojai (socialinés grupés) ir réméjai;

e Vykdoma stebésena ir vertinimas;

e Jvertinama dabarties situacijg ir ateities perspektyvos;

e Uztikrinama darnaus judumo principy ir sprendimy jgyvendinimo kokybé.

LENTELE 8.1. Tradicinio transporto planavimo ir darnaus judumo mieste planavimo aspekty paly-
ginimas (Saltinis: autoriy susisteminta medziaga, 2020 m.)

Tradicinis transporto planavimas

Darnaus miesto judumo planavimas

Orientuotas j transportg

Orientuotas j gyventojus

Svarbiausias tikslas: transporto srauty
mastas ir greitis

Svarbiausias tikslas: pasiekiamumas ir gyvenimo kokybé,
taip pat darnumas, ekonominis gyvybingumas, socialinis
teisingumas, sveikatos ir aplinkos kokybé

Orientuotas j transporto rasis

Subalansuotas visy susijusiy transporto rasiy vystymas
ir jy peréjimas prie Svaresniy ir darnesniy transporto
rusiy

Orientuotas j infrastruktiirg

Integruotas veiksmy rinkinys ekonomiskiems
sprendimams pasiekti

Sektoriaus planavimo dokumentai

Sektorinio planavimo dokumentai, susije su politikos
sritimis (pvz., Zeménauda ir teritorijy planavimu, socialine
paslauga ir kt.)

Trumpos ir vidutinés trukmés planavimas

Trumpos ir vidutinés trukmés planavimas susietas su
ilgalaikés vizijos ir strategijos jgyvendinimu

Susietas su administracine vietove

Susietas su funkcine vietove ir pagrjstas gyventojy
kelioniy j darba pavyzdziais

Eismo valdyme vyrauja technologijos

Eismo valdymo planavime dalyvauja jvairiy sriciy
specialisty grupés

Planuoja ekspertai

Planavimas vyksta pagal jvairiy specialisty ir socialiniy
grupiy dalyvaujamajj principg

Ribotas poveikio vertinimas

Reguliarus poveikio stebéjimas ir vertinimas, siekiant
informuoti struktiirinj mokymosi ir tobulinimo procesa

Visumoje, gerai paruostas DJMP padeda jgyvendinti darnaus judumo plano prie-
mones pagal numatytus darnaus judumo principus.

Europos Komisija rekomenduoja visiems Europos miestams jgyvendinti SUMP
koncepcijg. Tai gali pagerinti gyventojy gyvenimo kokybe sprendziant tokias pagrin-
dines problemas kaip transporto spistis, oro tar$a, triuk$ma, klimato kaita, nelai-
mingus atsitikimus keliuose, netvarkinga automobiliy statyma gatvése ir naujy dar-
naus judumo paslaugy integravima. Transporto spiistys miestuose yra pagrindinis
vaziuojanciyjy gyventojy vélavimo priezastis. Taip pat didina oro tars$g ir daro jtaka
oro kokybei miesto ir priemiesciy zonose (Green Transportation..., 2016). Kroviniy
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transporto judéjimo planavimas naudojant iSmaniuosius IT sprendimus pastaruoju

metu tapo itin aktualus. Taigi, yra jdiegta daug jvairiy iSradimy ir inovatyviy spren-

dimy, pagristy IT technologijomis ir iSmanigja programine jranga, pavyzdziui:

e Kroviniy paskirstymas naudojant e-krovinius miesto zonoje;

ISmanaus eismo valdymo proceso uztikrinimas;

Darnaus judumo sprendimy taikymas;

Elekromobiliy dalijimosi aiksteliy statyba;

Skatinti bendrg naudojimasi elektromobiliais ir mazinti automobiliy stovéjimo

viety skaiciy;

e-krovininiy automobiliy dalijimosi aiksteliy statyba;

Skatinti gyventojy bendrg naudojimasi e-krovininiais dviraciais;

Mobilumo stotelés jvairioms kelioniy alternatyvoms;

Automobiliy dalijimasis, siekiant iSplésti automobiliy asortimentg nuomai;

Dviraciy dalijimosi sistemos sukiirimas;

Dviraciy saugykly sistemos sukiirimas;

ISmaniy taksi iskvietimo sistemy sukarimas;

VieSojo transporto pirmenybeés sukirimas miesto ir priemieciy keliuose;

e “Zaliojo koridoriaus” sukiirimas krovininiam ir vie$ajam transportui, jdiegiant
iSmanigsias Sviesofory valdymo sitemas.

Transport
corridors

Efficient
corridors

PAV. 8.1, “Zaliojo koridoriaus” struktiira transport koridoriaus sistemoje (Saltinis: G. Panagakos,
H. Psaraftis, 2012)

Europos Komisijos Krovinio transporto logistikos veiksmy plane pazyméta, kad
miestuose “Zaliojo koridoriaus” koncepcija pradéta diegti nuo 2007 m. (Europos
Komisija, 2007). Pagal §j dokumentg i§skiriami $ie principai:

e Zalieji transporto koridoriai pasizymi kroviniy srauto koncentracija tarp pagrin-
diniy mazgy ir logistikos centry, uosty teritorijy, pramonés zony;
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e Zaliaisiais koridoriais skatinamas viedojo transporto ir krovininio transporto
judéjimas i$maniosiomis technologijomis, kurios susietos su §viesofory regulia-
vimu, siekiant sutrumpinti kelionés mieste laika;

e Zaliasis transporto koridorius taip pat gali biiti naudojamas perkrovimo funkci-
joms prekiy bei medziagy tiekimui;

e Zalieji koridoriai galéty biiti naudojami eksperimentuojant su aplinkg tausojan-
¢iais, inovatyviais transporto vienetais ir i$maniomis transporto srauty valdymo
sistemomis, ypa¢ miesto teritorijoje (Faste'n ir Clemedtson, 2012).

Be to, zaliuoju koridoriumi siekiama sumazinti poveikj aplinkai ir klimatui,
pavyzdziui:
e Darniy logistikos sprendimy jgyvendinimas, kuris skirtas CO2 emisijy mazinimui;
e Logistikos koncepcijy, optimaliai i$naudojant visas transporto rasis, vadinama
intermodalumu, jgyvendinimas;
e Inovatyviy logistikos sprendimuy, jskaitant I'T pagrjstas iSmanigsias technologi-
jas, kirimo ir demonstravimo platformos sukarimas.

Galima i$skirti du Zaliojo koridoriaus apibrézimus:

e Ekonomiskai efektyvus ir aplinkosaugos pozitriu tvarus koridorius;

e Koridorius, uzimantis centrine vietg kroviniy ir keleiviy vezime vie$uoju trans-
portu.

Norint pasiekti platesnius darnaus vystymosi tikslus butina taikyti holistinés
politikos pozitrj. Taigi, visuomenés sgmoningumas ir priimtinas pozitiris j kasdienj
juduma yra svarbus socialinis veiksnys. Visuomené (kaip vietos gyventojai, sociali-
nés grupés) vaidina svarby vaidmenj darnaus judumo mieste principy jgyvendinimo
procese. Socialinis elgesys yra pagrindinis veiksnys, uztikrinant darnaus mobilumo
procesus. Jvairis politikos tikslai gali padéti pasiekti sutarimg tarp pagrindiniy poli-
tiniy ir visuomenés veikéjy.

8.1.2. Darnaus judumo principy mieste jgyvendinimas:
Klaipédos miesto atvejis

Gerosios praktikos pritaikymas skirtas SUMP rengimo procesui paremti, renkant ir
pristatant kity Europos $aliy ir kity suinteresuoty institucijy patirtj, siekiant skatinti
visuomenés informuotumg apie skirtingus mobilumo (judumo) modelius. Gerosios
praktikos pritaikymas SUMP yra sudétingas procesas, kuris turi buti jgyvendinamas
taikant tarpdisciplininj pozitrj, apimant jvairiy savivaldybiy ir vie$yjy institucijy,
aktyviy socialiniy grupiy ir suinteresuotyjy $aliy bendradarbiavimo veiklas. Klaipédos
miestui iki 2030 mety numatyta pasiekti jgyvendinti, kad 35 proc. gyventojy naudo-
tysi vieSuoju transportu, 33 proc. — kasdieniais poreikiais keliauty pésc¢iomis, 25 proc.
keliauty asmeniniais automobiliais, 7 proc. — dviraciais. Ar bus pasiekta, priklauso
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nuo skirtingy socialiniy grupiy elgesio, oro salygy, infrastruktiros rekonstrukcijos,
kai dél skirtingy individualiy klia¢iy pirmenybé teikiama asmeniniams automobi-
liams ir maziau alternatyvioms priemonéms bei vie$ajam transportui.

LENTELE 8.2. SUMP jgyvendinimo Klaipédos mieste pagrindiniy poveikio rezultaty apibendrinimas
(Saltinis: autoriy tyrimo medziaga, 2020 m.)

transporto keliavimo
laika per miesto
teritorijg

Darnaus Rezultatai
judumo Rodiklis Rodiklio reiksmé | Indicator mean Impact
principai pries, % 2017 after, % 2020 as change, %
Skatinti Gyventojy judumo Skatinti Gyventojy judumo
integruoto struktdriné kaita: integruoto struktdrine kaita:
.transporto_ Vie$uoju transportu 229 f[ransporto_ VieSuoju transportu
!nfrast_rukturos Keliavimas pésciomis 1,7 !nfrast_rukturos Keliavimas pésciomis
ir mobilumo ) ir mobilumo _
sistemy Nuosavais 45,7 sistemy vystymg | Nuosavais -
vystymg automobiliais automobiliais
Dviraciais 9,1 Dviradiais
Kombinuotai 10,1 Kombinuotai
Kitos alternatyvos 0,5 Kitos alternatyvos
N =258 N =258
VieSas Gyventojy 2,82 VieSas Gyventojy
sgmoningumas | sgmoningumo lygis sgmoningumas | sgmoningumo lygis
ir priimtinumas | Gyventojy 432 ir priimtinumas | Gyyentojy
SUMP dinimui priimtinumo lygis SUMP i priimtinumo lygis
lgyvendimimi - 4 _g (zemas-aukstas) lgyvendinimui 1-5 (Zemas-aukstas)
N =258 N =258
Gerinti vieSojo | Didinti vieSojo 76,0 Gerinti vieSojo Didinti vieSojo
ir krovininio transporto laiko ir krovininio transporto laiko
transporto tiksluma piko transporto tiksluma piko
veiksminguma | valandomis veiksminguma valandomis
Mazinti krovininio =50 Mazinti krovininio

transporto keliavimo
laikg per miesto
teritorijg

"Dél pasikeitusiy naudojimosi vieSuoju transportu jpro¢iy, paveikty Covid-19 pandemijos.
“Dél padidéjusio elektriniy dviragiy populiarumo.

Per 2017-2020 m. laikotarpj “Zaliajam koridoriui” sukurti palei uosto zona jrengti
keturi iSmanieji $viesoforai (i$ 21 planuoto iki 2021 m. pabaigos), dél ko CO2 emi-
sija uosto zonoje sumazéjo iki -7,5 proc. V§] ,,CityBee® isplétojus dalijimosi dvira-
¢iais paslauga, vietos gyventojai pradéjo naudoti dviraciy dalijimosi sistema kaip
naujai sukurtg sistema kasdieniam judumui, ir kaip alternatyva asmeniniams auto-
mobiliams, ypa¢ trumpesniems kasdieniy kelioniy atstumams. Be to, pradéta plétoti
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dviraciy saugykly sistema, susietas su iSmaniosiomis jy naudojimo technologijomis.
Visiskai naujos dviraciy saugyklos jrengtos $alia valstybiniy mokykly ir tankiai apgy-
vendintuose gyvenamuosiuose rajonuose, kur socialiai aktyvios vietos bendruome-
nés su didesne socialine atsakomybe pritaria SUMP principy jgyvendinimui. Taigi,
pradéjus jgyvendinti SUMP, visuomenés supratimas ir pritarimas darnaus judumo
mieste principy jgyvendinimui pasikeité teigiamai. Socialiné SUMP reklama tarp skir-
tingy socialiniy grupiy leido geriau suprasti SUMP svarbg kasdienybéje. Pagalbiné
veikla yra labai reik§minga SUMP principy jgyvendinimo pradzioje, siekiant priar-
téti prie visuomenés démesio, o tai yra svarbu visuomenés sgmoningumui ir priim-
tinumui, ypac kai SUMP buvo pradétas jgyvendinti pirmaisiais etapais. Papildomos
veiklos buvo taikomos moksliniy ir praktiniy renginiy organizavimu, atlikti miesto
ir priemiesciy gyventojy tyrimai apie kasdienio judumo poreikius mieste skirtingoms
Klaipédos miesto socialinéms grupéms.

Kuriant “Zaligjj koridoriy“ eismo valdymui, pirmiausia biitina suteikti prioriteta
vie$ojo transporto judéjimui. Prioriteto suteikimas vie$ojo transporto judéjimui gali-
mas jgyvendinant IT technologijy sprendimus, apjungiant viesojo transporto duo-
meny sistemas, sukuriant duomeny serverj, kuris informacija perduoty j i$maniyjy
$viesofory jrenginius. Tokig sistema Klaipédoje numatyta jgyvendinti iki 2025 mety.
Tai pat su eismo duomenimis susijusi i$maniyjy $viesofory sistema sukuria ,,Zaliajj
koridoriy“ krovininio transporto judéjimui per Klaipédos miesto teritorija.

Darnaus judumo principy jgyvendinimas vyksta pagal $iuos svarbiausius krite-
rijus ir jy jgyvendinimo sprendimus:

Strateginis: Klaipédos savivaldybés administracijos jgyvendinamas SUMP, kurio
jgyvendinimo procesas turi politinj palaikyma, nes tikimasi, kad geroji SUMP prak-
tika bus pritaikyta mieste.

Planavimo: strateginis SUMP planavimas ir jo taikymas praktikoje atitinka dar-
nios plétros tikslus, siekiant sumazinti asmeniniy automobiliy naudojimg ir didinti
viedojo transporto naudojimg mieste. Siuos planavimo tikslus taip pat remia Lietuvos
Respublikos centriné valdzia.

Darnaus vystymosi principy: jgyvendinimas, kuriant transporto ir susisiekimo
sistemas yra nacionalinio ,,Lietuvos regiony plétros baltosios knygos“ dokumento pri-
oritetas. Sis prioritetas nacionaliniu lygiu buvo patvirtintas 2017 m. spalj.

VieSumo: miesto ir jo priemiesciy gyventojai igijo Ziniy apie darnaus judumo
principy reik§me kasdieniame judume, o tai paveiké visuomenés informuotuma ir
darnaus judumo mieste principy priimtinuma.

Institucinis: bendradarbiavimas tarp skirtingy institucijy veda link geresnio tar-
pinstitucinio dialogo diskusijoms apie darnaus judumo principy jgyvendinima mieste,
taip pat atsizvelgiant j miesto ir uosto bendradarbiavima.
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8.1.3. ISvados

2017-2020 m. laikotarpiu buvo nustatytos $ios pagrindinés darnaus judumo principy

jigyvendinimo poveikio i§vados:

1. Gyventojy judumo struktiiros dinamika keiciasi ir tampa panasi j suplanuota
struktiirg, numatyta SUMP su kai kuriomis i§imtimis. Sios i§imtys priklauso nuo
skirtingy socialiniy grupiy elgesio, oro saglygy rudenj ir Ziemga, infrastrukttros
rekonstrukcijos, kai dél jvairiy rasiy labiau pirmenybé teikiama keliavimui su
asmeniniais automobiliams, ir maziau keliavimui vie$uoju transportu ir kitoms
alternatyvaus darnaus judumo priemonéms.

2. Pradéjus jgyvendinti SUMP, pradéjo stipréti visuomenés supratimas ir pritarimas
darnaus judumo mieste principy jgyvendinimui;

3. Socialiné SUMP reklama tarp skirtingy socialiniy grupiy padeda geriau suprasti
SUMP svarbg kasdienio judumo mieste procesuose;

4. Pagalbiné veikla yra labai reiksminga SUMP principy jgyvendinimo pradzioje,
siekiant atkreipti visuomenés démesj. Papildomos veiklos buvo taikomos ogani-
zuojant mokslinius ir praktinius renginius, pavyzdziui, viesai pristatytas atliktas
urbanistinis kasdienio judumo mieste tyrimas;

5. Vietos gyventojai supazing su jvairiais darnaus judumo mieste modeliy scenari-
jais, zino keliy dangos ir dviraciy taky tobulinimo mieste svarbg darnaus judumo
alternatyvy pasirinkimui. Tai padéjo nustatyti gyventojy, suinteresuotyjy Saliy
nuomong apie esamga judumo situacijg, siekiant pagerinti miesto aplinka péstie-
siems ir dviratininkams;

6. Krovininio transporto judéjimas, zaliojo koridoriaus plétra, atsizvelgiant j vieSojo
transporto prioritety teikimg, yra techniniais ir IT sprendimais pagrjsty veiksmy
visuma, siekiant efektyviai reguliuoti krovininio transporto ir viesojo transporto
eismg, mazinant krovininio transporto vaziavimo laika per miesto teritorija,
tarpmiestinio vieSojo transporto laiko grafiky suderinimas piko valandomis,
mazéjanti CO, emisija mieste ypa¢ miesto teritorijose, kurios i$sidésciusios arciau
uosto teritorijy.

7. Miesto ir uosto administracijy bendradarbiavimas sukuria veiksmy platforma,
kuri atlieka svarby vaidmenj darnaus judumo principy jgyvendinimui Klaipédoje.

8.2. ISmanaus miesto inovacijos: struktiros elementai

Lietuvoje veikiantis Klaipédos Uostamiestis yra vienas svarbiausiy transporto logis-
tikos centras visoje Salyje. Logistikos centry svarba valstybéje bei Klaipédoje turi
didele jtaka Salies ekonomikai.
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Visi transporto logistikos centrai buvo pastatyti naudojant jvairiausias konstruk-
cines technologijas bei statybines medziagas. I$manioji statyba yra statiniy informa-
cinis modeliavimas, dar gerai Zinoma kaip trimaté konstrukcija, t.y. BIM - statinio
informacinis modeliavimas (angl. building information model). 3D modeliuose galima
rasti visg informacijg apie statinj. Modelis apima visa gyvenimo ciklg ir visg laiko-
tarpj, kurio metu yra projektuojamas statinys, statomas ir net eksploatuojamas. Visi
duomenys yra susisteminti ir prieinami jvairiems specialistams (WEB-1).

PAV. 8.2. Nuotrauka BLC logistikos centro (Saltinis: asmeninis archyvas, 2019)

8.2.1. ISmaniosios medziagos

Pati populiariausia statybiné medziaga naudojama statybos industrijoje yra betonas,
kuris sglyginai yra nekenksmingas Zmonéms ir aplinkai. Betono ir gelzbetonio kons-
trukcijy gamybos metu yra naudojamos tam tikros cheminés medziagos, gerinancios
betono fizikines ir mechanines savybes. Yra sukurta daugybe betono konstrukcijy
gamybos technologijy, kurios suteikia pastarajam ,,magisky galiy®.

Salto klimato regionuose yra naudojamas elektrai pralaidus betonas, pagrinde jis
naudojamas keliy ir tilty grindiniams kloti. Tokio tipo betonas turi elektrai laidZius
uzpildus, per kuriuos yra $ildomas, taip uzkertant kelig ledo sluoksnio susidarymui
ant pavirs$iy ir sudarant saugias eksploatavimo salygas.

Anglies betonas (Furuya, 2000) yra nauja kombinuota medziaga, kuri gali pakeisti
visg architektiirg. Aukstos kokybés medziaga yra sudaryta i§ betono ir anglies pluosty.
Si medziaga yra stipresné, patvaresné bei lengvesné nei jprastas betonas.
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Laikanciosios medienos betonas. Sveicarijos moksliniy tyrimy programos
»Medienos iStekliai“ tyréjai nesenai pristaté dar vieng naujove betono gamybos sri-
tyje (NRP 66), kurie naudojo novatoriska, tvarig statybing medziaga ,,Medzio beto-
nas“. Zvyro ir smélio turinj kei¢ia smulkiai malta mediena, t.y. pjuvenos yra jmaio-
mos ne j smulkyjj uzpilda, o i patj cementg. Kai kuriuose misiniuose pjuveny dalis
sudaro daugiau kaip 50 proc. viso tirio. Dél $ios priezasties medzio betonas yra zymiai
lengvesnis nei jprastasis betonas.

Savaime atsinaujinantis betonas (WEB-2) buvo sukurtas olandy statybos inzi-
nierius dr. Schlangenas i§ Delfto universiteto (WEB-3). Inzinierius jrodé medziagos
efektyvuma padalindamas jg i dvi dalis, vél sudédamas ir pasildydamas $j betong
mikrobangy krosneléje. Kai istirpusi medziaga atvésta, ji tampa tvirta. Sis metodas
reikalauja betono konstrukcijos $ildymo.

Statybiné medziaga — $vieciantis cementas. Statybos pramoné nuolatos vystosi
bei auga, ir viena pagrindiniy tendencijy yra pereiti prie daugiau istekliy ir energi-
jos vartojimo efektyvumo budy, kuriant ir gaminant konstrukcijas. Taigi, cementas
veikiantis kaip ,,§viesos lemputé“ yra labai plataus naudojimo. Tokj cementg galima
naudoti baseinuose, automobiliy stovéjimo aikstelése, eismo saugumo zenkluose ir
daugelyje kity situacijy.

8.2.2. Tilt-up method

,»Tilt — up® statyby technologija yra metodas, pagal kurj statomi elementai (sienos,
kolonos) yra suprojektuoti statybos aiksteléje, tada sudedami j projekting padétj krano
pagalbg (WEB-4).

e e e e
PAV.8.3.“Tilt — up" panelé (Saltinis: asmeninis archyvas, 2018)
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Sis metodas yra ekonomiskas ir taupus laiko atzvilgiu. , Tilt — up* statybos tech-
nologija yra jprastas metodas, naudojamas visoje Siaurés Amerikoje. Tac¢iau, tai néra
labai populiarus statybos biidas Europoje. Konkretis elementai taip pat gali bati paga-
minti gamyklose ,, Tilt-up” skiriasi nuo surenkamy ar klojiniy liejiniy konstrukcijy,
nes visi elementai yra sukonstruoti darbo vietoje. Tai leidZia nepaisyti elementy gaba-
rity apribojimo, kuris yra nustatytas gabenant juos i§ gamyklos j statybviete.

Nuoseklus zingsniai, kuriuos reikia atlikti vykdant ,, Tilt - up” projekta yra: staty-
bvietés jvertinimas, inZinerija, pamaty ir grindy ploks¢iy formavimas, pakreipiamy
ploks¢iy formavimas, armattros iSdéstymas, klojiniy iSdéstymas, betono liejimas,
ploks¢iy montavimas ir apdaila (WEB-4).

PAV. 8.4. Sandelio analitinis modelis (Saltinis: asmeninis archyvas, 2019)

Naudojant $ig statybos technologija, statybvietéje yra montuojama gelzbetoniné
plokste, skirta elementy klojiniams. Jeigu néra galimybés ar yra pakankamai vie-
tos, tada jrengiamos pastato grindys. Kai klojiniai yra sumontuojami, visi reikalingi
jdéklai (pakélimui, atramoms, santvaroms ir kt.) yra sujungiami ir uzpildomi betonu.
Kai betonas pasiekia reikiama stipruma, elementas yra jstatomas j projektine padeétj
krano pagalba. Po to plokstés yra laikinai sutvirtinamos, kol jos sujungiamos su kit-
omis atraminémis konstrukcijomis (stogu, grindimis) (WEB-5). ,,Tilt-Up” statybos
technologija yra dazniausiai naudojamos mazaauksciy sandéliavimo pastaty statybai.
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PAV.85.,Tilt-up” technologijos statytos plokstés, Stariskiy g. 9, Laistai (Saltinis: asmeninis archy-
vas, 2019)

8.2.3. ISvados

Logistikos centry greitas atsiradimas ir tolimesnis vystymasis yra vienas i$ Zenkly,
rodanciy, kad Klaipédos regione yra sukurta palanki aplinka logistikos proce-
sams vykti bei pléstis.

I$maniosios technologijos ir medziagos, naudojamos plétojant Klaipédos logistikos
centrus, sékmingai taikomos ir eksploatuojamos. Pagal pradines eksploatacijos
ypatybes, visi kokybés reikalavimai buvo jvykdyti, ir visumoje galime teigti, kad
medziagomis sukurti objektai bus kokybiski ir ilgaamziai.
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