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Abstract. The modular modular architecture is currently actively used in construction since it has many
advantages over traditional construction. This type of design simplifies and speeds up the process of creating not
only social housing, but also campuses and hospitals when there is an epidemic and you need to quickly provide
patients with wards, or get out of the housing crisis during the economic crisis. In addition to being practical, it
is much cheaper and more environmentally friendly. This article provides examples of the use of modules in
construction and architecture to argue the relevance and need to use modular architecture and develop it.

The use of the technology of modular formation of architectural objects can solve urgent problems in the
modern world: overcoming the consequences of natural disasters, hostilities, the formation of social and niche
specialized housing. These examples are not innovations that are unattainable or not scalable for technological
reasons. The highlighted issue only shows the need to disseminate these solutions in practice.

Key words: modular construction, social housing, real estate market, housing for migrants, housing
crisis, economic crisis.

Problem statement

Nowadays, there are many problems in the world with housing, or rather with the proper use of land to
provide all people with housing given their economic opportunities. Most countries are now struggling with
several issues such as:

—a large number of homeless people who can not afford full housing at market prices;

— housing crisis, as most European countries do not have time to build housing for the local population
and the rate of influx of migrants;

— the cost of construction is unstable and is often an expensive pleasure because the market is constantly
affected by economic crises;

— duration of construction.

The purpose of social housing is accessible housing to all segments of the population, i.e. it is cheap. To
make it cheap, a modular method of assembling apartments or houses is often used. Nowadays, many
construction and architectural companies offer their services to create a modular architecture. For example:

— CONCR3DE has created a new method of 3D printing, which allows you to print 3D parts with high
expansion and high strength using concrete and most importantly at a low price.
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— ECOGLOBE helps architects, engineers and real estate developers to make their projects more
sustainable in the economic sphere.

— Woodyshousing offers high-quality modular housing for temporary or permanent premises.

—In May 2018, Icon for the first time offered and presented a 3D-printed house as a solution with a
shortage of housing.

Objective of the article

The objective of the article is to draw attention to the use of modular architecture in construction and
describe the experience of using modules for the construction of social housing.

Results and discussions

Modular architecture has a number of advantages and it is:

— Assembly of modules takes place in the premises, which helps to eliminate the payment for the
downtime of workers and equipment on construction sites due to bad weather.

— Assembly of modules can be carried out during the year, regardless of what time of year it is. Thus, the
modules can be prepared in winter and mounted on-site in the spring.

— The use of unified elements when mounting the module reduces the risk of errors, so the costs are more
predictable.

— Due to the small mounting area of the module there is no large amount of heavy equipment. You do not
need to prepare a large area to use the module.

One of the Chinese architectural firms Modular Social Housing (HKCSS is now developing three modular social
housing projects [Electronic resource] // Modular Social Housing. — 2020. — Resource access mode:
https://modularsocialhousing.org.hk/en/existing-project) is just purposefully developing modular arrays in Hong Kong
for ordinary families and people living in inadequate living conditions. Modular Social Housing considers the problem
of apartments with high rental costs and besides, most often they are socially isolated, so the company offers its services.

HKCSS promotes and develops social housing, not only addressing the housing problem but also seeking to help
these low-income households build a community support network. With the help of the network, they could find more
resources and support the community to improve their quality of life and gradually get out of poverty.

Modular Social Housing uses integrated modular construction because it is the most efficient, economical
and environmentally friendly way to build transitional/temporary social housing.

The view of modular housing Modular Social Housing can be seen in Fig. 1.

Fig. 1. Modular Social Housing Project on Yen Chou Street, Hong Kong (a);
Modular Social Housing Project on Nam Cheong Street, Hong Kong (b) (Nam Cheong Street Modular Social Housing Project
[Electronic resource] // Modular Social Housing. — 2020. — Resource access mode:
https://modularsocialhousing.org.hk/en/content/nam-cheong-street-modular-social-housing-project)

Another reason for using a modular architecture is speeding up the construction process. Sometimes in an
urban environment, you have to go outside the site to carry out construction, but there is one nuance and that is
that the time of construction, in this case, is reduced twice than if the construction took place only on your site.
Off-site construction offers an accelerated schedule and a shorter funding period. An example of solving this
problem with the help of modules is The Stack Modular Housing in Manhattan / Gluck + (The Stack Modular
Housing in Manhattan / Gluck + [Electronic resource] // ArchDaily. — 2020. — Resource access mode:
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https://www.archdaily.com/943491/the-stack-modular-housing-in-manhattan-gluck-plus?ad_source=search&
ad_medium=search_result_all). This project is located on a small and complex site, which complicates the
construction process.

e

Fig. 2. Method of mounting modules from the adjacent area using a crane (a); appearance of the external facade and volume (b);
unloading of the assembled modules at the construction site in New York, USA (C) (The Stack Modular Housing in Manhattan /
Gluck + [Electronic resource] // ArchDaily. — 2020. — Resource access mode: https://www.archdaily.com/943491/the-stack-
modular-housing-in-manhattan-gluck-plus?ad_source=search&ad_medium=search_result_all)

This project by the architectural firm Gluck + has developed a quality and cost-effective housing solution
for strategic restructuring and filling gaps in the city's outdated housing infrastructure. Besides, a very specific
method of mounting modules in the structure of the building was used.

Although this is not mandatory for this construction methodology, the design of this 7-storey residential building
expresses its modular design. Each unit is readable but is also read as part of a whole. A common misconception about
“modular” design is that units are products; in each — a whole apartment with a certain design. Off-site construction is
just an alternative method of construction. The building is designed according to his needs, and then “cut” into parts that
can be completely manufactured at the factory, and then transported and installed in the intended place.

Another example of the practicality of temporary modular social housing is the situation in Rotterdam in 2018.
The municipality and social housing associations of the Netherlands have started to order mass production of modular
social housing at factories for the production of mobile mini-houses. Rotterdam has begun to create settlements for low-
income citizens and announced plans to sell about 3.000 units of social housing (What do thousands of new social mini-
houses in Rotterdam look like [Electronic resource] // Construction portal of new technologies. — 2016. — Resource
access mode: https://taratutenko.ru/kak-vglyadyat-tsyatchi-novh-sotsialynh-mini-domov-v-rotterdame.html). According
to experts, the Netherlands will need about a million new homes by 2030, and of course, the traditional construction
industry will not be able to do so much work. To alleviate the situation, the authorities have changed the requirements
for new housing, because it is now possible to have a residential function in basements and attics. But the real successful
breakthrough can be the mass production of inexpensive mobile modular homes. The country’s Cabinet of Ministers is
set to produce at least 75,000 mini-houses a year.

Mini-houses from the Heijmans company. As befits the implementation of a large-scale state program —
first of all, standard samples of mobile mini-houses were selected and approved. The most popular option is
offered by Heijmans because they took these houses and began to form new settlements in Rotterdam.

a b

i /IIHHII!I/[[/ 7

Fig. 3. View of mini-houses from the company Heijmans (a); transportation of a modular house (b) (What do thousands
of new social mini-houses in Rotterdam look like [Electronic resource] // Construction portal of new technologies. — 2016. —
Resource access mode: https://taratutenko.ru/kak-vglyadyat-tsyatchi-novh-sotsialynh-mini-domov-v-rotterdame.html)

Conclusion

Nowadays, most European countries suffer from economic and social crises, which means that many
people do not have the finances to rent or buy an apartment. It looks like a vicious circle that helps to open a
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modular architecture due to its accessibility. Besides, many organizations that rent or sell social housing employ
people who have settled in this type of housing. The experience of using modules is optimistic because with
their help you can create an interesting volume or speed up construction, and also provide people with not only
temporary housing but also permanent. It is necessary to develop this type of architecture and further seek the
principles of forming a modular architecture, which will be not only affordable but also multifunctional and
with the most efficient use of land, the amount of which is decreasing every year. If this industry is developed, it
is possible not only to solve the problem of the housing crisis but also to make part of the housing market stable.
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JOCBII BUKOPUCTAHHSA MOJAYJBbHOI'O COIIAJIBHOTI'O ) KUTJIA

Mooynvra apximexkmypa Ha Cb0200Hi AKMUBHO BUKOPUCIOBYEMbC 6 OYOI6HUYMSE, OO MAE YUMATIO Nepesazs 6 NOPIGHAHHI 3
mpaouyitinum 0yoisnuymeom. Taxuil mun nPOeKmMy8anHs CHPOWyE i NPUBUOULYE NPOYeC CMBOPEHH He MINbKU COYIANbHO20
oicuUmaa, ane i CmyoOeHmcbKUx MiCmeyox, JiKapeHs, Koau 8i00yeacmvcs enioemis i nompioHo 6 weuoKi mepmiHu 3abe3neyumu
X60pUX NANAMAMU, YU BUUMU 3 HCUMN06020 Oeiyumy nio yac ekonomiynoi kpusu. OKpiM mozo, wo maxKuil Memoo € NPaKmuuHUM
6iH Habazcamo Oewieeuiutl ma exonrociuniwul. B yiti cmammi HageOeni NPUKIAOU SUKOPUCMAHHA MOOYII6 y OVOIGHUYMSI ma
apximexmypi, wob ap2ymenmysamu aKxmyanbHicmy i nHompe6y 8UKOPUCIOBY8AmMU MOOYIbHY apXimekmypy ma ii pozeusamii.

Buxopucmanns mexnonozii mooynvHo2o opmysanHa apximekmyprux o6’ €Kmie mModice SUpiumu mepmiHosi 3a80aHHs 8
CYUACHOMY C8Imi . NOOOJAHHS HACTIOKI8 NPUPOOHUX 16Uy, 60108UX Oill, (POPMYBAHHS COYIANLHO20 MA HIUEB020 CREeYIaANi308aHO20
ocumna. Haeedeni npuknadu ne € HO8066€0eHHAMU, HEOOCANCHUMU YU He MACWUMADOSAHUMU Yepe3 MeXHONO02IUHI NPUYUHU.
Bucsimnene numanms muuie nokazye HeoOXiOHICMb NOWUPEHHS YUX PilieHdb Y NPAKMUYL.

Il]e o0na npuuuHa eukopucmarnks MOOYILHOL apXimeKmypu, nepeobauae 3mocy npuusuowumu npoyec 6yoieHuymea. IHooi y
MICLKOMY Cepedosuiyi 00800UMbCs BUXOOUMU 34 Medici OUSIHKU, wjob peanizysamu OY0iGHUYME0, ale € 00UH HIOAHC, | 6iH nepeddauac, wo
mepminy peanizayii OyO0igHUYMEa 8 maKomy 6unaoKy CKOpouyIOmuvcs 608iui, anidxc, AKOU 6YOIGHUYMEBO 6i00Y8AN0Ch ulie HA C80ill OUIAHYI.
Taxum wunom, MOHMYBAHHA MOOYILHOI apXymMeKmypu He MinbKu HA0AE 3MO2Y NPUBUOWUMY OYOIGHUYMBO, aje 1l 3eKOHOMUMU QinaHcu 8
CXOHCUX CUMYAYISX, KOTU HA OLTAHYT HEMAE MONCIUBOCIIE POSMICIUMU 6eTUKO2ADAPUMHY 6YOI8eNbHY MEXHIKY.

OKpiM Yb02o, YUMAIO ApXIMeKMypHUX 6100 PO3NOUUHAE NPONOHYBAMU He NPOCIO CIAMUYHY MOOYILHY apXimeKmypy, a 30Kpemd
My, AKa Mae 3Mo2y a0anmysamucs 00 PisHUX KIMAmMUyHux ma monoepa@ivnux ymos. Lle maxooc Hadae wanc pospoonamu mMooyni O
NOCMILIHOL excnyamayii, a He uwie 01 mumy4acoeoi. Taxuil memoo mpancgopmayii HenOCmitiHO20 HCUMaA Nid NOCMIIHe 8PAX0BYE Me, WO
MOOYIb MOHCE OONOSHIOBAMUCH THUIOIO APXIMEKMYPOIO Ni0 NOMpedU 3aMOSHUKA, WO € Oyice 3pyuno. Tomy, coyianbie mumMuacose HCUmio 3
4ACOM MOdtce CAmu ROCMILHUM JICUMTIOM OIS I00ell 3 PIZHUMU BUMOAMU A NOMpPedami.



