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Summary. Amina Dautova, Universal design adapting living environments for aging population,
Engineering and Architecture Faculty, Kaunas University of Technology.
Study field and area (study field group): K100 Architecture, K110 Architectural Design.
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Kaunas, 2020. 103 pages.
Summary

Aging has become a significant research area in the last few decades. Growing old is a natural part of
life. Many researchers had shown that, as we age, we become more “disabled”. This term is usually
used for people with obvious health issues, and many time, architects design spaces according to their
needs. However, seniors’ needs require some attention. With age, we get such “disabilities” like a
decrease in mobility, vision, memory, and hearing. How can we help to make the process of aging
more positive and easy?

Universal Design is one of the methods to make the environment suitable for everyone, no matter their
age, gender, or abilities. It focusses on removing the barriers that create excessive effort and separation.
It enables everyone to participate equally, confidently, and independently in everyday activities. Today
we can help the elderly and many other people to feel comfortable in their environment just by
implementing principles of Universal Design and related concepts. The main idea of this research
project is to show and test various ideas, solutions within the universal design that we can implement,
as architects, to our designs, to make our future more appropriate and convenient for everyone.
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Raktiniai zodZziai: senéjanti visuomené, universalus projektavimas, pagyvenusiems zmonéms
pritaikyta aplinka, gyvenimo kokybé, dienos prieZitiros centras.

Kaunas, 2020. 103 puslapiai.
Santrauka

Per pastaruosius kelis deSimtmecius visuomeniy sen¢jimas tapo reik§minga tyrimy sritimi. Senéjimas
yra natiiralus gyvenimo etapas. Daugelis tyrimy rodo, kad senédami mes tampame ,,nejgaliis®. Sis
terminas paprastai naudojamas apibudinti Zmonéms, turintiems akivaizdziy sveikatos problemy.
Erdviy Zmonés su negalia projektavimas jau tapo jprasta architekty veiklos dalimi. Taciau senjory
poreikiams taip pat turéty biti skiriamas tam tikras démesys. Su amziumi Zmonéms pasireiskia
mobilumo, regos, atminties ir klausos sutrikimai. Kyla klausimas, kaip projektuotojai gali padéti
senéjimo procesa padaryti pozityvesnj ir lengvesn;j?

Universalus projektavimas yra vienas i§ biudy, kaip padaryti aplinkg tinkama kiekvienam,
nepriklausomai nuo jy amziaus, lyties ar sugebé&jimy. Pagrindinis démesys skiriamas kliti¢iy, kuriy
jveikimas reikalauja daug pastangy, mazinimui arba pasalinimui. Tai suteikia galimybe visiems
vienodai, uztikrintai ir savarankiskai dalyvauti kasdienéje veikloje. Siandien galime padéti
pagyvenusiems zmonéms ir daugeliui kity Zmoniy jaustis patogiai savo aplinkoje, tiesiog
jgyvendindami universalaus projektavimo principus ir su jais susijusias idéjas. Pagrindiné Sio darbo
idéja yra parodyti ir iSbandyti jvairias universalaus projektavimo id¢jas, sprendimus, kuriuos mes, kaip
architektai, galime jgyvendinti savo projektuose, kad aplinka bty prieinamesné ir patogesné ne tik
pagyvenusiems Zmonéms, bet ir kiekvienam.



Table of contents

L - T T G TSROSO URPR PRSP 4
LSt Of fIUI @S ccccicuniiiiiinnriniisnniecsisnnnessssssessssssssessssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssans 9
LSt Of taDI@S.cciiciiinriiirirnniicnsisnnricssssnniicsssssicsssssssessssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnans 12
INErOAUCTION..cciccireriiciisnriensssnnricssssssiecsssssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssssssssssans 13
1. Analysis of literature related to universal design adapting living environments for an

Lo Lo TN o o] o101 F- U o] o SRS TRSSSSSS 16
1.1 Definitions of universal design and related CONCEPLS .........ccorvriririiieieie e 16
1.2 Design for the elderly using the concept of universal design ..........ccccevereniniininieeeee, 18
1.2.1 Principles of universal design in arChiteCtUIe ...........ccooeiiiiiiiinieeee e 18
1.2.2 Aspects of universal design for the aging population ..o 22
1.2.3 Problems of the architectural design for elderly in the context of universal design................. 25
1.3 The analysis of examples for architecture for elderly according to universal design aspects..27
1.4 Legal & government (political) documents regarding architecture for elderly ........................ 34

1.5 Hypothetical solutions of universal design in the adaptation of the environment for elderly .. 37
2. Empirical research of universal design adapting living environments in Lithuania for

][0 [=] g YT TSP UR PR UR PP 40
2.1 Research methodolOgy ...... ..o e 40
2.1.1 Methods applied in the reSEAICH ..o e 42
2.1.2 ODjJECtS OF the FESEAICN .....c..iiiieiii ettt re e s raeseeeneenreas 43
2.2 Results of empirical research of the application of universal design adapting living
environments for aging POPUIALION ..........cveiiiii i sreas 46
2.2.1 RESLAICH 0N SITE FESUILS ... .ottt ettt 46
2.2.2 SOCION0QICAl SUIVEY FESUITS ..o 53
2.3 Conceptual model of the application of universal design adapting living environments for aging
[010] 61U] E- 1[0 o E USSP PP PR UR PSPPI 57
3. Experimental design of a daycare center located in Kaunas City.........ccccccovevevvniveinninnnnn. 59
K T0 A | =] [=Tod £ o o PSSR 59
3.2 Site analysis Of SEIECIEU PIOLS ........ccviiieie et 64
3.3 Experimental design of a daycare center in Dainava diStriCt............ccccoeviiiiiieve e, 71
3.3.1 Concept proposal for renovation/addition of a daycare center to an existing kindergarten “Sun”
ALV KIEVES 56 SIIBEL ...ttt ettt e s b e e e be e sre e e beesneeene e 71
3.3.2 Concept proposal of a daycare center located on abounded plot, Taikos pr. 57........cccccceeeneee. 73
3.4 Elaboration 0f CONCEPTUAI TUBA. .........cviiiiiiiiiiie e 76
3.4.1 Overall details of spatial division and general envelope of the future facility .............ccceee. 77
T T T 0[] =TSSR SRRSO 80
342 STTUCTUIAl ETAIIS ... e ettt b e nneas 83
3.4.3 RaiNWater COIECTION SYSTEIM. .....iiiuiiiiie ittt sre e e e be e e e e re e 84
3.4.4 Evaluation of experimental deSign FESUILS .........ccviiiiiiiiiie e 85
General CONCIUSIONS ....cccueriinveriniserenisnieninncssnicsssnicsssnecssssesssssesssssesssssssssssssssssssssssssssssssssssssssssssssssses 87
LSt Of FEEEI@IICES cuuuererunriersnricrnricssnricssnricssnnicsssnicsssnessssscssassesssssesssssssssssossssessssssssssssssssssssssssssssssssssnes 920
APPECIUIX ccuurnrriecissnnrecsssssrnesssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 95




List of figures

Figure 1. Marta Boardas Eddy’s Endless loop (Natalia Pérez Liebergesellet al. 2018). .................... 13
FIQUIe 2. RONAIA IMIACE........cuviiecie ettt ettt e te et e s neesaeeteeneesreeteaneenneas 17
Figure 3. Sensor doors (RK security SOIUtION, 2018).......c.cccveiieiieiieiieie e sie e 18
Figure 4. Ramp with railing from both sides (Kee Safety, 2017-2020).........c.cccevevivevieeieieenrerieenn, 19
Figure 5. Moving walkway in airport (Harriet Baskas, 2016). ..........ccccuvririnieiine e 19
Figure 6. Dark background on overhead airport terminal signage contrasts with lighter ceiling
(DESIGNWOTKPIAN). ..ttt b bbb bbbt bt 20
Figure 7. Lip or curb at sides of ramp reduces the risk of slipping off (Northshore, 2018). .............. 20
Figure 8. Door lever can be operated with closed fist or elbow, unlike door knobs ...........c.ccccce.ee. 21
Figure 9. Lowered counter section (U.S. Department of Justice, 2014)........ccccceevevivevieiiesiesnaiiennn, 21
Figure 10. Population pyramids, EU-28, 2002 and 2017 (left) and 2017 and 2080 (right), (% of total
population) (EUrostat, 2018). ........c.ciiiieiie ettt te et eebe et e sae e sre e reenaeenrenreas 22
Figure 11. Elderly population aged 65 years and over living alone, by NUTS level 2 region, 2011 (%
share of elderly population) (EUrostat, 2018). ..........ccociiiiiiiiieieie e 23
Figure 12. Retirement home exterior, photography by Yves Andre (Meier + architects associés,
ATCNDATTY, 2011). oottt bbb bbb bbb bt n s 27
Figure 13. Retirement & nursing home, photography by Rene Rissland (SRAP Sedlak Rissland +
Duarschinger Architekten, ArchDaily, 2018).........ccccoiiiiiiiiicece e 28
Figure 14. De Bouwmeester, photography by Marcel van der Brug (LEVS. De Bouwmeester,
0T ] R PSPPSR 28
Figure 15. Hawkhead center, photography by Keith Hunter (Page\Park Architects, ArchDaily,2018).
.............................................................................................................................................................. 29
Figure 16. The residential care home, photography by Paul Ott, Helmut Pierer (Dietger Wissounig
Architekten, ArchDaily,2016). .......ccoiiierieiieiiee e ere et esaeeneesreenteeneeaneenneens 29
Figure 17. Neighborhood parks benefits, (Anastasia Loukaitou-Sideris et al. 2016).............ccccveneee. 32
Figure 18. The John G and Phillis W Smale riverfront park (Sasaki, 2014). ..........ccccoceeveiverveiiennen, 33
Figure 19. Presidio park, San Diego (CMG landscape architect, 2014). .........cccccoevveveeiieseeseeieenin, 33
Figure 20. Bathroom with grab bars (ADA Standards for accessible design Department of Justice,
140 10 ) PSPPSR 35
Figure 21. Typical warning indicator pattern, dimensions in millimeters (AS/NZS 1428.4:2002). ..36
Figure 22. Hypothetical MOdEl. ..o e 39
Figure 23. Kaunas Panemune retirement NOME. ..........coouiiiiiiiiiiese e 43
Figure 24. Kaunas Panemung retirement home, COUTtYard. ............couerirerininiienene e 43
Figure 25. Kaunas Panemune retirement home aerial VIEW............cccoviiiiiiiiienenc e 44
Figure 26. Kauno Kartu Namai (Kartu Namai,2018). ........cccccveiiiieiieiiiesie e 44
Figure 27. Senjoru dienos centras Keturlapis DODIIaS. ...........cccoovveiiiiiiciie e 44
Figure 28. Atgavia daYCare CENTEL. ........ciiuiiiiee ettt ettt e st e et e e e et e e s teeeteesreaanbeesnne s 45
Figure 29. Kalnieciu park (Kauno Parkai). ..........cooueiiiiiieiieeiic et 45
Figure 30. Azuolyno park (Kauno Parkai). .........ccccooeieiiiiiiiiiesese e 46
Figure 31. Confluence / Santakos park (Kauno Aleja, 2018). .......cccccvviiiiiiiiieiene e 46
Figure 32. (from left to right) Atgavia daycare centre, Keturlapis Dobilas daycare center................ 49


file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958571
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958575
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958575
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958577
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958578
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958579
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958579
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958580
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958580
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958581
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958581
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958584
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958584
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958586
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958587
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958588
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958589
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958589
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958590
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958591
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958593
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958594
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958595
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958596
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958597
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958598
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958599
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958600
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958601

Figure 33. Panemune retirement home’s common areas, (top left) library, (top right) multipurpose

hall, (bottom left) recreational room, (bottom right) hall for eXercises. .........ccccccevvvievieeveiiese e, 49
Figure 34. Kartu namai, (from left to right) main room/multipurpose hall of daycare center, pantry,
secondary classroom Of @ JAYCAIE CENTET. ........uiiiiiiieieiiei e 49
Figure 35. Panemuné retirement home: grab bars in hallways and along the pathway. ..................... 50

Figure 36. (from left to right) Atgavia daycare centre, Kartu namai & Panemuné retirement home. 50
Figure 38. (from left to right) Atgavia daycare center, Kartu namai & Panemuné retirement home. 51
Figure 37. (from left to right) Atgavia daycare center, Keturlapis Dobilas daycare center & Panemuné

TEEITEIMENT NOMIE. L.ttt b bbbt bt bt e s et et b e st bt et e b e e ne e st et nes 51
Figure 39. Facilities provided in KalNieCiu Park...........ccccviieiiiiiiie i 51
Figure 40. Result of question #6 in the sociological SUIVEY. ..........ccccveveiieieeic e 53
Figure 41. Result of question #9 in the sociological SUIVEY. ...........cccviiiiiiiiiee e 54
Figure 42. Result of question #13 in the sociological SUIVEY. ... 54
Figure 43. Result of question #15 in the sociological SUIVEY ... 55
Figure 44. Result of question #19 in the sociological SUIVEY. ... 55
Figure 45. Result of question #20 in SOCIOIOGICAl SUIVEY. .....ccecviiieiieeccce e 56
Figure 46. CONCEPL MOUEL. .......eieiie et sae e s reesaeaneenreas 58
Figure 47. Kaunas city. Map of selected diStriCtS.........ccovviieiiiiiiiic e 59
Figure 48. Public transport map (Kauno miesto bendrasis planas)...........ccccccecvveveiveveiieieene e, 61
Figure 49. Green areas and public spaces (Kauno miesto bendrasis planas)...........cccccoevrvvrviveinennenn 61
Figure 50. Distribution of recreational and wellness facilities (Kauno miesto bendrasis planas, 2011).
.............................................................................................................................................................. 62
Figure 51. Traffic intensity diagram (Kauno miesto bendrasis planas). ..........ccccocevvreniniennniieiennenn 62
Figure 52. Plots option for future deVelopmENTS. .........ooiiiiiiiiii e 63
Figure 53. Site location. Dianava diStFICL.............cciiiiiiceieece e 64
Figure 54. Distance from bus stops to plots by fOOL. .........cccevieiiiic i 64
Figure 55. Building types around PIOtS. ...........coiiiiiioiicc e 64
Figure 56. Maximum walking diStanCe ratiUs. ...........ccceeveiieiierie i see s ereas 65
Figure 57. Green and SPOIT GrEAS. ........coeiirerierieitesiesieste sttt ettt sttt bbbt sbeebe e ene e e s 65
FIQUIE 58. STTE A ettt b e bt bbbt et e bbbt bbbt 66
Figure 59. Site A — sun & shadow study (from left to right) shadows during summer, during autumn
& AUIING WINTET SBASONS. ......evveuteteiteete ittt sttt b bbbt b bt e e et et et e st e eb et ane e e 66
Figure 60. Site A — PedeStrian flOW. ..........cooiiiiiiccec e 66
FIQUIE B1. SITE A CONTEXL. ..oviiiiiiicie ettt ettt e e e et e st e e beereesaeesaeensesbeenaeannenreas 67
Figure 62. Site A — Renovated residential building (left) & renovated school (right). ...................... 67
Figure 63. Site A — Vegetation Plan. ..ot 67
Figure 64. Site A — Vegetation O the SITe. ..o e 68
Figure 65. Site B — Kindergarten “SUN”. ..........cccoiiiiiiiiiiiieieie e 68
Figure 66. Kindergarten “Sun” existing ground and level floor plans (Kaunas kindergarten "Sun").68
Figure 67. Interior spaces of kindergarten (from left to right): multipurpose hall, hallway from one
block to another, typical ro0m fOr ONE QroUP. ......ccovviiiiiii e 69
Figure 68. Site B — sun & shadow study (from left to right): shadows during summer, during autumn
L/ o [0 T T IR (- PSPPSR 69
Figure 69. Site B — PedeStrian FIOW. ........c.ooiiiiiiiiic et 69

10


file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958602
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958602
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958603
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958603
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958605
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958607
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958607
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958609
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958610
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958611
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958612
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958613
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958614
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958615
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958617
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958619
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958619
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958620
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958621
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958622
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958623
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958624
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958625
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958626
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958627
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958628
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958628
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958629
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958630
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958631
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958632
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958633
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958634
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958635
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958636
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958636
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958637
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958637
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958638

Figure 70. Site B — Renovated gYMNaSIUM.........ccoviiieiieieieeseaie e sieeseeseesseessesseesseessesseessesssessessses 70

FIQUIE 71, SITE B CONTEXL.......eiiiieieiie ettt e ba e et este e beaseesteesaeeneesreenaeaneenreas 70
Figure 72. Site B — Vegetation PIaN. ..........coiiiiiiii it 70
Figure 73. Site B — Vegetation 0f the SIte. .......cccvoiiieiice e 70
Figure 74. Diagram of the conceptual idea of which parts need to be renovated and worked on. .....71
Figure 75. The final outcome of the conceptual renovation. ... 72

Figure 76. Massing model from left to right: existing kindergarten building; rooms of 45 sqgm can be
added from sides of the building on unusable areas; transition area connecting two blocks, as well as

an inner courtyard with the backyard.............cooieiiic i 72
Figure 77. CONCEPL SKEICN. .....cuiiieie e raesae e nreas 73
Figure 78. Bubble diagram of internal ZONINg. .........cccccveiiiiiiicie e 73
Figure 79. Schemes of iNternal IaYOUL. ............ooiiiiiiiiiee e e 74
Figure 80. Finalized internal SPace diVISION. .........cccoiiiiiiiiiice e 74
Figure 81. Zoning layout Of the PIOL. ..........oviiiii e 75
Figure 82. Concept ideas of building fOrM/MAasS. ...........cooiuiiiiiiiien e 75

Figure 83. Massing study stages (from left to right: The future daycare center take up 27 % of the
whole plot; The whole building divided into 3 more or less equally proportional parts; To brake
monotone rhythm every part has a different volume t0 previous).........cccceevveiiiieiiene e, 76
Figure 84. Massing study — finalized form of the daycare Center............cccceevveieivieii e, 76
Figure 85. Site plan (not to scale): 1. Daycare center; 2. Outdoor playground; 3. Outdoor sports zone;
4. Qutdoor area for other activities; 5. Outdoor lounge area; 6. Service car park; 7. Outdoor garden; 8.

Parking area for visitors; 9. Main entrance; 10. Secondary entranCe. ..........cccceeverererenisienienieeieneens 77
Figure 86. Level 1 plan (NOt t0 SCAIE). .....cveiiieieee e 78
Figure 87. Elevations of the daycare center (N0t t0 SCaIE). ........covreiiiiiiiiiieee e 79
Figure 88. Interior spaces (from top left to bottom right): entry lobby, cafeteria, workshop room 2,
[oT0 T L= T =T VO PSS STTPSORSPON 81
Figure 89. Furniture layout and materials of floor finiShes. ...........c.cccooiiiiici e, 81
Figure 90. Interior zones divided by colors (from left to right): entry to the workshop room, entry to a
MUltipurpose hall, CAfELEITA ArEA. ........ccueiviierieie e 82
Figure 91. Floor finishes (from left to right): cork, linoleum, hardwood and carpet..............ccccvenee. 82
Figure 92. Sections of the daycare center A-A (top) & Section 1-1 (bottom) (not to scale). ............. 83
Figure 93. Diagram of an adaptation of the daycare to a medical center. ............ccccoveviiiiiiieienene 84
Figure 94. Rainwater collection SYStem diagram. .........cccceeieiieiieiie e 85
Figure 95. Evaluation of the proposed deSIgN..........ccciieiiiieiieie e 86

11


file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958639
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958640
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958641
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958642
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958643
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958644
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958645
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958645
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958645
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958646
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958647
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958648
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958649
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958650
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958651
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958654
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958654
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958654
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958656
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958657
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958657
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958658
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958659
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958659
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958660
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958661
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958662
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958663
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958664

List of tables

Table 1. Examples of simple Universal Design in residential home (Syazwani Abdul Kadir & Mariam

JAMAIUAIN, 2013).. .ttt e e b e e te et e areenreeneeareenre e 21
Table 2. Universal design features in public rental housing in Hong Kong (Wadu Mesthrige Jayanthaa
BL AL 2018). 1.ttt bbb R bRt R e bbb bbb e e e e 24
Table 3. Common challenges faced by the seniors (Wadu Mesthrige Jayanthaa, et al. 2018). .......... 26
Table 4. Analysis of 5 different institutions regarding universal design principles, focused on
accommodating elderly PEOPIE. ..o 31
Table 5. Types of common spaces and facilities that are provided in retirement institutions. ........... 32
Table 6. RESEAICH PrOGIAM......c..oiiiiiiiiiei ettt bbbt 41
Table 7. Checklist based on architectural aspects of 4 different facilities for the elderly in Lithuania.
.............................................................................................................................................................. 48
Table 8. Checklist based on universal design principles for 4 different retirement institutions in
(U g - VPSPPSR 52
Table 9. Checklist for urban Spaces (PArkS). .......cocoieiiririiieiee s 53
Table 10. BUIAING PIrOGIaM. ...c.eiiiieiiiieieeiee ettt bbb se e e e 72
Table 11. Building program of a future dayCare CENTEN. ........ccocververerie e 73

12


file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958666
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958666
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958667
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958668
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958668
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958669
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958670
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958671
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958671
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958672
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958672
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958673
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958674
file:///D:/_MASTERS%20KTU/_FINAL%20SEM%20%20THESIS/Final%20Degree%20Project.docx%23_Toc40958675

Introduction

Aging is not lost youth but a new stage of opportunity and strength
(Betty Friedan).

Over the past few decades, aging has become an essential area of research. The most important reason
that makes aging a significant problem is the increase in the number of seniors among the population
around the world. World's static data on aging shows that in the near future, the number of the
population over 65 will increase dramatically (from 8,5% to 17% by 2050) (NIH, 2016). Two World
Wars produced a large population of disabled veterans, and antibiotics and other advances in medicine
allowed people to survive previously fatal accidents and illnesses. Due to this issue, we can affirm that
there will be a need for specifically designed facilities for this portion of the population.
As we become older, our physical and mental characteristics face notable changes. A loss in hearing
and sight, as well as their mobility, is the most common cause of older people's disabilities. These
changes have varying degrees and are associated with a number of factors. As a result of these changes,
senior people have to adjust their lifestyle, and sometimes the place where they dwell. These sudden
or gradual adjustments to their lives are, at times, frustrating and confusing to an aged person.
Aging is an unconstrained part of our lives. It is the most commonly thought that all older people are
usually grumpy. What if this happens just because they are uncomfortable in their environment? Aging
does not turn a cheerful person into a grouch. A lot of researches have shown that, as we age, we
become more emotionally stable and content. But often old people feel themselves as a burden for
their families: someone needs to take care of them, cook, bring to clinics, help to put the cloth on and
other day to day activities. Older people typically focus more on the activities in their households
because, for outdoor physical activities, their physical abilities are not strong enough. Their homes
become the only places they can keep social ties with family and society. However, aging at home
displays more challenges to an elder’s quality of life than moving into a facility in that all, the safety
of a nursing home needs to be incorporated into the home that elders are resistant to change (Tara
Bradley, 2018). Of course, many people directly think of retirement facilities as a solution.
Nevertheless, in that kind of place, people usually feel bored and isolated, less freedom and fewer
decisions made by them. How can we help the elderly population? How can we make theirs and our
lives easier?
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Figure 1. Marta Boardas Eddy’s Endless loop (Natalia Pérez Liebergesellet al. 2018).
In many cases, the lack of information and knowledge of what disabled & older people require makes
architecture not successful. Marta Bordas Eddy is an architect based in Barcelona who identifies an
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endless loop, which she experiences ever since her spine injury: the participation of people with
disabilities is undermined by architectural barriers and, besides, the existence of architectural barriers
is the fundamental cause of the absence of people with disabilities in daily life, leading to stereotypes
of their inherent skill (Natalia Pérez Liebergesellet al. 2018) (Figure 1).

Architecture is about creating an environment for the user, for them to experience it, no matter of
his/her abilities. There have been projects done by architects worldwide for differently (dis)abled
people. Architects have been pitching in creating awareness regarding disability, promote, protect, and
ensure their equal rights and their respect (Sanjana Malhotra, 2015). In the course of time, a lot of new
technologies and methods were developed and created to help people with limited abilities to live as
fully as they can. One of those methods, not only in architecture, is Universal Design. The connection
between person and environment is discussed in accordance with the principles of universal design
and ensuring quality of life. Accessibility, safety, privacy, and independence are the common accepts
of universal design and provision of a higher quality of life.

Definition of the problem.

There is no general agreement on the specific age at which a person becomes a senior. For the purpose
of this research project, the ‘elderly' shall be characterized as those people who are over the age of
sixty and, independent most of the time, do not rely on constant twenty-four-hour care and medication.
We can see the problems are qualitative and quantitative. There are not enough facilities for additional
care for the aging population, as well there is a lack of environments that provide not only medical
care but combined psychological, social, and physical care of the seniors.

There is a difference in requirements and needs for facilities for the elderly compared to facilities for
kids, and not everyone taking this into account. It is essential to understand that care for the elderly
has not limited by care from family members or medical professionals as well as relates to thinking
about their need to keep up their independence and live an active life in the community and age-
friendly environment.

Aim of this research project.

This thesis intends to search for and practice a design solution for the environment for the elderly
population. Secondly, to understand and find a way on how to adapt the universal design to the
environment for the elderly people. It focused on the impact of current environmental situations, the
needs of older people, and what was already done to improve it.

Tasks of this research project.

e Identify the main principles, aim, and philosophy behind Universal Design.

e To review the main concepts of architecture for the elderly to be able to create active ageing,
the strength of weak links, and an affirmative sense of place.

¢ Identify the primary needs of the elderly population in relation to Universal Design principles.

e Outline how these needs will be met by appropriate measures and design solutions in the form
of the built environment
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e To collect data from seniors, caregivers, and general experts on their suggestions, desires, and
criticism related to the current situation of planning of an environment that offers to the aging
population in Lithuania.

e To investigate current architectural objects and their compatibility with the Universal Design
principles through pertinent precedent studies and case studies.

e Apply a combination of assessed findings to determine the design criteria, principles, and
guidelines for an age-friendly environment.

e Demonstrate these pre-assembled concepts by designing a building model.

Methodology and structure of this research project.

This research work divided into 3 parts, such as literature analysis, empirical research, and
experimental design. The first section has an overview and analysis of all the data related to aging,
universal design, and quality of the environment for the elderly population. It reveals aspects of the
impact on the aging population from the physical and social sides. It addresses different needs and
concerns relevant to the elderly in order to inform the architectural approach needed to facilitate a
quality lifestyle for elderly people. The one research tool which was applied during this part of the
thesis was a narrative literature review that helps to establish a theoretical framework and focus or
context for your research. This literature review forms the introduction to a thesis and must be
established by the research goals, underlying the problem with the hypothetical solutions.

The second chapter includes empirical research of universal design adapting living environments in
Lithuania for the elderly population. The empirical method describes any information gathered by
analyzes, observations, or investigations. The core framework of the scientific method includes
observational, in the case of this research project it will consist of site visits. Additionally, with the
help of a survey which is characterized as a method of research used to gather data from a predefined
group of respondents in order to obtain information and insights on the needs and wishes of the aging
population of Lithuania, mainly Kaunas and Vilnius.

The following section of this thesis shows how different found solutions can be implemented in the
proposed design. This part of the research project mostly consists of the experimental design research
method that involves the development of a series of hypothesis testing procedures. The success of
experimental studies hinges on manipulation and testing of the constant variables, hypotheses, and
solutions that were found in previous parts of the research work. A significant cause and effect should
be identified in the study.

All this research work led to the general conclusions summarizing all found solutions for the living
environments for the aging population. The general conclusions can be divided into statements about
the general current situation and the evaluation of hypothetical solutions and their implementations.
Although the findings raised in this section are standalone elements, they can only be properly
interpreted and understood in conjunction with the information provided in the chapters of this thesis.
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1. Analysis of literature related to universal design adapting living environments for an
aging population

This chapter of the research project consists of the systematic method of relevant data collection for
further investigation and comparison to get an overall idea of existing knowledge in the given field.
Additionally, it consists of the analysis of existing facilities and spaces for older people. The main
questions that need to get answers are: What do they have in common? How can they be improved?
And do they follow any Universal design principles? Furthermore, this part focusing on finding some
ground rules, standards, and requirements for architecture for the elderly.

After studying findings related to the specific social, psychological, and physical needs of the elderly
in combination with an understanding of relevant aspects in the built and natural environments, there
is a possibility to make deductions and develop an area of design that help to produce meaningful
architecture for the elderly population.

1.1 Definitions of universal design and related concepts

In modern societies, there is often a negative stigma around aged people who often seen as a liability
rather than a part of the community who still have a crucial role. It always has seen that greater duration
of individual human life seen as an accomplishment. However, when the elderly live longer, most of
the time, they experience an increase in their levels of suffering by been dependent on others due to
decreased health.

Faced with the growing number of people with disabilities all around the world, it often observed that
disabled people not viewed as family members, employees, customers, clients, or tenants. For that
reason, most people are not interested in trying to accommodate to their special needs. A more
thoughtful design approach is required. Therefore, architects producing more buildings that are
accessible to everyone due to the high demand in the market as well as legal pressure. Accessibility is
not a special requirement that benefits only a minority of the population. If an environment is
accessible, safe, usable, convenient, and effortless to use everyone benefits. Universal Design is one
of those many methods to create a well-design environment.

We all probably used one or more products of universal design without even realizing it. Among the
most commonly used representations of universal design is the sidewalk ramp, or curb cut. For people
who are using wheelchairs, kids riding bikes, seniors who are using walkers, parents using strollers,
and even postman pulling a heavy cart, a curb cut is a significant feature. When something universally
designed, it can be used easily by everyone.

"Universal design is the design of products and environments to be usable by all people, to the
greatest extent possible, without the need for adaption or specialized design.”
(Finn Aslaksen et al. 1997).

The design, which meant to be used and experienced by people of different ages and abilities without
adaptation, represented as the primary concept of the universal design (Moyen M. Mustaquim, 2015).
Equal status, equal treatment, and equal merit are key concepts. There are two significant, distinctive
connections worldwide which can be traced to the emergence of the Universal Design paradigm:
(Wolfgang F. E. Preiser and Korydon H. Smith,2011):
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1. the legislative measures that included specialized requirements to
accommaodate people with disabilities, primarily affecting the
larger-scale built environment

2. the non-regulated market-driven responses to an aging society,
primarily relating to products (Wolfgang F. E. Preiser and
Korydon H. Smith,2011).

But how the term “Universal Design” was created and implemented into
architecture?

More than 30 years ago (1970), Ronald Mace, an architect, and wheelchair
user, proposed the revolutionary idea that physical environments should be
designed to meet the needs of a broader range of people who access these ¥
spaces (Wilkoff and Abed, 1994). Mace suggested that design fields such  Figure 2. Ronald Mace
as architecture, landscape, interior, and product development have to please (NCU,2008)

the needs of different consumers (e.g., young people, elderly people, individuals with temporary and
permanent disabilities), (Joan M. McGuire et al. 2006).

The aim of universal design is to develop approaches, principles, and strategies to enable everybody
to use the same physical solutions to the greatest extent possible, whether it be buildings, outdoor-
areas, or households. Universal design aims to bring awareness, comfort, wellness, and social integrity.
In a universally designed world, people’s differences are not highlighted by building usage but
designed to create seamlessness between users. The center for Universal Design defines this term and
the purpose of the concept in the following way:

"The universal design concept intends to simplify life for everyone by making products,
communications, and the built environment more usable by more people at little or no extra cost. The
universal design concept targets all people of all ages, sizes, and abilities."

(Finn Aslaksen et al. 1997).

Universal design as an idea is developing in all the fields and expanding towards the inclusive design.
An inclusive design like a synonym for the universal design, although it extends explicitly by including
not only people with disabilities but also the elderly and aging population. The British Standards
Institute defines inclusive design as “the design of mainstream products and/or services that are
accessible to, and usable by, as many people as reasonably possible ... without the need for special
adaptation or specialized design.” (Moyen M. Mustaquim, 2015). While Design Council defines
inclusive design as ‘a general approach to designing in which designers ensure that their products and
services address the needs of the widest possible audience, irrespective of age or ability’ (Ann
Heylighen and Matteo Bianchin, 2012). Inclusive design is intended to remove the obstacles causing
unnecessary effort and isolation. This helps everyone to engage in daily tasks equally, with confidence
and independently. Inclusive design, like universal design, centered on achieving and creating space
that can be used by people to create healthy, lively, and sustainable communities.
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1.2 Design for the elderly using the concept of universal design

1.2.1 Principles of universal design in architecture

As the Universal design established, architects still required guidelines or set of rules to follow and be
able to implement the universal design to their work. In 1997 a group of specialists of North Carolina
State University working on universal design in the fields of architecture, industrial design, assistive
technology, and environmental design draft the "Seven Principles of Universal Design". The authors
of principles were researchers and practitioners in empirical fields such as ergonomics and human
factors research, industrial design, gerontology, and rehabilitative medicine. They drafted principles
guiding the universal design method toward designs that are flexible, equitable, simple, easily usable,
and tolerant of error (Aimi Hamraie, 2012). The list which they created consisted of seven different
principles:

1. Equitable Use;
Flexibility in Use;
Simple & Intuitive Use;
Perceptible Information;
Tolerance for Error;
Low Physical Effort;

7. Size and Space for Approach and Use.
Each one of them represents some fundamental but crucial aspects. By looking in-depth to each one
of them, we can see the differences and have a clear understanding (Story, Molly Follette, et al. 1998):

o gk wn

Principle one: Equitable Use.
The concept is beneficial, as well as marketable, to people with different skills.

e Provide all users with the same means of use; the same where possible and similar where is

not.

e Do not segregate or stigmatize any person.

e Make confidentiality, authentication, and protection reasonably accessible to all users.

e Make the design attractive for any consumer. (Story, Molly Follette, et al. 1998).
Examples: Power door with a sensor at entrances that are convenient for all users

Py s /x sensor sliding door* 800y senide
Swing Operator e \ 2
'—\ — o
Input power 7 N I |
I

| “ .
= t

Exit switch I ' s v
*Jdnduction district _ . -

Figure 3. Sensor doors (RK security solution, 2018).
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Principle two: Flexibility in Use.

The design fits a wide variety of particular preferences and capabilities.

Diversity is uses

Suitable for use with the right or left hand.

Contribute to precision and accuracy for the consumer.

Adaptable to the user's pace (Story, Molly Follette, et al. 1998).

Examples: Railing from both sides, which allow use of right and left hand entry; powered height-
adjustable work surface.

Figure 4. Ramp with railing from both sides (Kee Safety, 2017-2020).

Principle three: Simple & Intuitive Use.

Usage of the design is simple to understand, irrespective of the experience, knowledge, language skills,

or current level of concentration.
e Get rid of needless confusion.
e Be attuned to consumer needs and instincts.
e Match a broad range of abilities.
e Arrange information as it matters (Story, Molly Follette, et al. 1998).
Examples: A moving sidewalk or escalator; instruction manual with drawings and no text.

Figure 5. Moving walkway in airport (Harriet Baskas, 2016).
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Principle four: Perceptible Information.

The design effectively communicates the B7 AnkomSt Beoseso” -
information to  the user " SR a/vals  Beoeeds w0

necessary —1n _ L] o Transfercenter

irrespective of the environmental conditions, O /% Transfer Centre

or the sensory abilities of the user. 73,;5 —==

e Use various types of representation
(pictorial, verbal, tactile) for excess
crucial details.

e Distinguish the elements in ways that

can be represented (i.e., make \
instructions or directions simple to Figure 6. Dark background on overhead airport terminal

give). signage contrasts with lighter ceiling (Designworkplan).

e Implement a connection with a
variety of techniques or tools used by sensory restricting persons (Story, Molly Follette, et al.
1998).
Examples: Tactile, visual and audible signals and instructions (on a thermostat, voice communications
and signage in airports, train stations & etc.).

Principle five: Tolerance for Error.
The design minimizes the risks and negative impacts of unexpected or unwanted actions.
e Organize elements to alleviate hazards and errors: most used elements, most accessible;
e Delete, separate, or cover hazardous elements.
e Present hazard and error warnings;
e Implement safety features (Story, Molly Follette, et al. 1998).
Examples: A double-cut key that is comfortably inserted in one of two ways into a recessed keyhole;

an undo feature in computer software that helps users to fix errors.
= "-..‘\'Ji‘r i =

ML n2'ékn

slipping off (Northshore, 2018).

Principle six: Low Physical Effort.
The design can be used efficiently and conveniently and with minimal discomfort
e Enable users to maintain a neutral position of the body.
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e Use the reasonable force of action.
e Minimizing repetitive behaviour.
e Reduce sustained physical effort (Story, Molly
Follette, et al. 1998).
Examples: handles with levers or loops on doors
and faucets; touch lamps controlled without a switch.

Principle seven: Size and Space for Approach Use. Figure 5. oor Iever can pe operatea with

Appropriate size and space are provided for access, reach,  closed fist or elbow, unlike door knobs
manipulation, and use regardless of the body type, posture, (Michael A. Capuano & Camila Sainz De
or versatility of the individual. La Pefia, 2015).

e Provide a clear line of view of essential elements
for any consumer who is sitting or standing.

e Offer any seated or standing user easy access to
all components.

e Suitable for hand and grip combinations.

e Provide spaces designed for the use of personal
assistance or assistive devices (Story, Molly
Follette, et al. 1998).

Examples: Controls on the front and clear floor space

around appliances, mailboxes, dumpsters and others;

wide gates. Figure 9. Lowered counter section (U.S.
Department of Justice, 2014)

Universal design principles require architects to

understand how, and by whom building and space will be used. Places need to be designed with
possibilities of add and change the uses and demands of spaces. Numerous research papers already
evaluated the benefits for consumers of using some of the principles (Table 1).

Table 1. Examples of simple Universal Design in residential home (Syazwani Abdul Kadir & Mariam
Jamaludin, 2013).

DESIGN SOLUTION BENEFITS TO USERS

Using lever type handle on faucets and doors | Minimize energy used
instead of the knob
Providing different counter height at the standard | Flexible to users with different heights (i.e.
36 inches and lower counter at 30-32 inches | children, adult or wheelchair user)

(American standard codes)
Providing doorways and hallways with the | Comfortable to move around even with two

adequate width people in the same walkway
Using rounded edges for doors, windows and | Ensuring safety by avoiding injury due to
counter tops accidental bumps
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Evaluating current designs, directing the design process, and informing designers and customers about
features of more functional designs could be implemented to create architecture that will accommodate
all people. The adoption of these ground rules will provide users with safety, comfort, convenience,
and confidence in the development. People will be able to participate in any activities which
development offers on equal terms.
The Principles of Universal Design are a breakthrough in specifying all aspects of the concept for all
design disciplines. These principles help analyze current products and conditions, as well as direct the
design process. Just by including even some out of those seven principles architects and designers can
help to simplify life for not only disabled people but in addition for aging population all around the
world and end up with a development that is:

e Inclusive; so that everyone can use them safely and comfortably.

e Responsive; considering what people need and want.

e Flexible; so that everyone can use offered spaces in different ways.

e Convenient; so that everyone can use them without too much effort or separation.

e Practical; offer different solutions to help meet everyone’s needs (Howard Fletcher, 2006).

1.2.2 Aspects of universal design for the aging population

The average human lifespan at the start of the 20th century was about 47-50 years old. Nowadays,
people live longer, the average lifespan has risen to 76-80, primarily due to safer living conditions,
improved medicine, vaccination, and sanitation that have prevented many infectious and fatal diseases.
According to the 2010 Census, on 1 April 2010, there were 40.3 million 65 and older people, an
increase of 5.3 million since the 2000 Census, when this number was 35.0 million (Jones and Sanford,
1996). By 2020, the Census Bureau forecasts that 7 million to 8 million people will be over 85 years
of age, and 214,000 will be over 100 years of age. In comparison, just 1 in 500 at the end of World
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Figure 10. Population pyramids, EU-28, 2002 and 2017 (left) and 2017 and 2080 (right), (% of total population) (Eurostat,
2018).
War Il reached a benchmark of 100 years old. Population pyramids (Figure 10) show the distribution

of the population in 2002 (outline shape), 2017 (solid shape on the right chart and outline shape on the
left chart), and 2080(solid shape). By looking at the two pyramids side by side, we can notice a quite
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rapid increase in the senior population by 2080, from 8% for men and 18% for women in 2002 to about
32% for men and almost 60% for women in 2080 (Eurostat, 2018).

It has further predicted that by 2050, Europe will have 173 million people aged 65 and over. Across
Southern Europe, aging is the most significant. In comparison, 'just 25 percent' of the population in
Northern Europe would be 65 or older in 2050 (Story, Molly Follette, et al. 1998). By 2070, the EU
will go from having 3.3 working-age people per each person over 65 to only two working-age people.
(SilverEco org, 2018).

In 2011, elderly people were more likely to live by themselves (Figure 11). In 2011, 28.5 percent of
the EU-28 population, age 65 and over, lived alone. In Denmark, this percentage grew as high as 42.4
percent, followed by Belgium, the Netherlands, and Finland, with the next highest percentage. At the
other end of the spectrum, less than 20 percent of the population aged 65 years and over is living alone
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Figure 11. Elderly population aged 65 years and over living alone, by NUTS level 2 region, 2011
(% share of elderly population) (Eurostat, 2018).
in many regions of Greece, Spain, and Portugal, as well as in Cyprus and Poland's south-eastern region.
The northwestern Spanish region recorded the lowest proportion of the elderly living alone (16.8
percent).
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Baltic countries (Latvia & Lithuania), as well as the northeastern part of France, have about 30-35
percent of seniors living independently from their families (Eurostat, 2018). That shows us that most
elderly people value their independence and would prefer to live in their own homes.

Studies have shown that one of the essential facets of positive aging is psychological well-being. It
reported that elderly residents with diminished abilities, if they are familiar with the surroundings, can
carry out daily life activities nearly successfully.

On the other hand, since they are not acquainted with the environment, these tasks can be challenging
to carry out even for the less impaired elderly. Accessible features for the elderly in dwellings include
items like large doors, ample clear space for wheelchairs, hardware loop-type handles, bathroom grab
bars, and knee spaces underneath the sink.

Few research papers are showing how implementing universal design principles create a healthy
community environment for the elderly. In one of the case studies, a group of the researchers aims to
evaluate the effectiveness of the facilities and design elements in the housing of Hong Kong and test
how it can be improved to meet the needs of the elderly. In the process of their investigation, they
found some of the aspects which were used in the design of the dwellings in Hong Kong (Table 2).

Table 2. Universal design features in public rental housing in Hong Kong (Wadu Mesthrige Jayanthaa et al.
2018).

Scale/level Design features

Micro-scale

Physical home

Bathroom Non-slip flooring
Grab bars

Vertical rod type sliding shower-head and soap holder

Lever type shower, basin & sink mixer

Sunken shower

Interior design Increase door width

Shallow entrance door threshold with beveled edges

Large light switches and doorbell push button

Light switches, doorbell push button, door phones, socket at convenient height

Meso-scale
Eastate design Signage

Barrier access routes

Connect domestic blocks to major estate facilities

Avoid level changes & promote continuity and convenience

Macro-scale
Community care | Personal care

Health care/prevention care
Transport facilities to care

Architects have found themselves facing new and exciting design challenges for seniors, and they are
trying to put in some new and fresh ideas that are innovative, imaginative, and appropriate to older
people. The following concepts can be applied in projects, and can also meet universal design "laws."
Designs to Aid Mobility.

One of the biggest problems facing seniors is mobility. Architects are building wide hallways, stair-
free spaces, or open floor plans to make a home more accessible. Broad doorways and no-step entry
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can eliminate many accidents to older people, as only a minor difference in levels can lead to loss of
balance or a fall (Shelley Little, 2014).

Lighting.

Lighting is one of the essential things for the elderly, mainly because poor lighting can lead to accidents
and falls. When people age, they undergo several vision issues from macular degeneration,
neurodegeneration, and decreased retinal illumination (primarily, smaller pupils and a thicker eye lens
cause it to look less vibrant and bright). Designer, Eunice Noelle-Waggoner, points out that the elderly
prefer light sources that are veiled with shadow because they cut down on bright glare. Generally, they
prefer natural light over intense high-contrast lighting (bulbs are possibly best, and large windows are
a must). Overall, the house must be well-lit along the walls, floors, corridors, and stairs to ensure
unhindered views and maximum security (Shelley Little, 2014).

Color Palette.

Additionally, the high contrast colors used in the interior of a home will help to improve poor eyesight
for seniors. A darker color on the bathroom walls, for example, helps a senior to see the white toilet
seat or the white porcelain sink. It is a well-known fact that mood often influences colors. Seniors may
become depressed or melancholy as they start feeling shut-off from outside. Soft pinks and greens can
allow users to feel content, while red and orange can increase levels of energy. The color usually
affects what seniors feel inside their homes (Shelley Little, 2014).

The use of various colors in the environment can be beneficial for those dealing with dementia. Color
preferences are red, brown, and green for those with dementia. Research shows that the use of blue
will reduce blood pressure in the physical setting. Red enhances brain wave activity; it helps attract an
individual's attention to Alzheimer's or dementia. Green color reduces the activity of the central
nervous system and helps people stay calm. For particular, lime green is useful for visual recognition
for people for Alzheimer's or dementia, i.e., visual signs for toilets, bedrooms, walkers, etc. (Anonyms
(the Advocate), 2016). Studies in nursing/rest homes show that soft pink-beiges contrasted with soft
blue/greens are calming and peaceful.

Elders need spaces that adapt to their activities, and sensory experiences that deterioration. Around
1980, Lawton proposed that by deliberately constructing as few physical obstacles as possible and
paying more attention to the needs of the elderly, it would be possible to make the atmosphere better
suited to the elderly. Lawton and Simon established the "environmental docility hypothesis™ based on
observed trends of fragility and disability among elders. They found that the less capable an individual
is, the more impact the environment has on restricting the capacity of that person (Douglas E. Crews
and Susan Zavotka, 2006). Therefore, it is crucial to develop environments that will increase
opportunities for independence and self-reliance in order to enhance the capability and health of the
elderly.

1.2.3 Problems of the architectural design for elderly in the context of universal
design

Unfortunately, it is not so common to meet all these principles used in actual designs for the senior
population. There a considerable amount of projects which care more about profit instead of the well-
being of the consumers and the successful design that eliminates the challenges they face (Table 3).

Facilities for the aged often associated with institutionalization that diverts from the concept of a home,
a place of warmth and safety, and one that makes a person happy to reside in. As a result, seniors have
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a negative impression of these facilities, thus further damaging their psyche. Due to the physical and
mental deterioration of the elderly, they slowly become more isolated from the rest of the community.
Table 3. Common challenges faced by the seniors (Wadu Mesthrige Jayanthaa, et al. 2018).

Area (s) Details
Housing design
1. Appropriate Accessibility issues: lack of accessibility features such as missing grab bars in bathroom and
housing insufficient door width for accommodating wheelchairs.

Affordability issue: difficulties in keeping up with maintenance cost and increasing rent
particularly for those with fixed income.
2. Safety Safety issue: mainly falling due to weak physical conditions such as weak eye sight and loss
of hearing. Difficult to hear emergency alarms/signals. Some may even be vulnerable to
crime.
3. Home repair & | Difficulties in keeping up with home repair and maintenance works; also finding affordable
maintenance and trustworthy repair companies.
Health problem
4. Personal care Due to poor mobility of elderly, some are in need of assistance with personal care.
5. Health care Due to frail health conditions, they are in need of significant health care needs such as
preventive care and treatment for chronic conditions. Yet, financial and transportation
limitations may hinder access to health care in time.

Social network
6. Transportation | Elderly with limited mobility or with wheelchair may need special transportation

arrangements. Others who often rely on public transportation may also find difficulties

because of the changes of transport network/route.

7. Community Poor mobility of some seniors may hinder participation actively in their communities.
involvement

One of the most common problems which the elderly faced once they been put in nursing or retirement
home is space. Frequently, nursing homes try to provide different areas in the facilities so people can
move around. In reality, however, seniors will be transitioning from home to smaller living
arrangements, generally allowing for a minimum set of essentials such as bed, dresser, table, and a few
chairs. Such rapid changes can affect the emotional and mental health of older people, who now need
to get to know their new dwelling space.

Many people in traditionally designed housing want to stay at home, and this presents another set of
challenges. In one of the researches, a questioner was given to seniors to find out what the environment
is lacking. As a result, it found that all the seniors emphasize that they want to age in their own homes
or a familiar environment than to move into the specialized institutional shelter (Wadu Mesthrige
Jayanthaa. et al. 2018). Adaptations of homes for the elderly vary from significant design renovations,
such as elevators, to small repairs. Government funding has increased for improvements, and in some
cases, home improvement companies offer advice and assistance to underprivileged people in need of
upgrades and improvements (Steve Ongeri, 2009).

Furthermore, the area is vital to older people who want buildings that allow them to remain
independent and allow them to contact their friends and family. Nobody chooses to live in isolated or
unsafe parts of town, and most people want local facilities such as parks and shops, to be accessible.
Researchers find that the social factor is the primary thing that is missing for the elderly population in
a lot of research papers, where the social survey held.

Besides, problems from the personal side and interior architecture for the elderly, there are urban
spaces that also need careful designing and rebuilding. Nowadays it is quite common to have
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parks/playgrounds which are age-friendly. Mobility issues should be taken into account when
designing access paths, systems, and equipment. There are a few points which quite often not taken
into count:

e The parks must be safe to travel around using a wheelchair or roller (walking frame modified
with wheels), and thus the surfaces must be smooth (age-friendly sidewalks), and the paths
must be wide enough with appropriate gradients.

e There should be handrail ramps on both sides, instead of stairs.

e Bench seats should be slightly higher than standard, with comfortable backrests and hand rests
that make it easier to sit and get up.

« Equipment for exercise should be safe to use and must have specific written instructions. The
equipment should be readily accessible, either from a wheelchair or from a roller. It must be
constructed in a way that people with no prior knowledge with exercise equipment can
additionally find out how to use it.

Additionally, the lighting is a really important aspect. Sometimes we can see loads of parks do not

have good lighting, which makes it more dangerous for the users (Sarah Stevenson, 2015).

In terms of universal design, you can see that usually, people will follow the most straightforward
principles and items to make space more accessible. Unfortunately, making a wider doorway and
automatic doors or elevators is not enough for space to be suitable for everyone.

An environment that does not meet the changing needs of elderly people can easily prevent successful

aging.

1.3 The analysis of examples for architecture for elderly according to universal
design aspects

The fundamental analysis was made to demonstrate the in-depth difference of designs and approaches
architects use for architecture for the aging population.
Following analysis was made between 5 institutions specialized in accommodating seniors:

Retirement Home by Meire + Associes Architects
The project, which takes up 5.000 sgm, was built in 2008 in Baud, Switzerland. The master plan's goal
is to deliver a scheme and landscape that will create an alternative to the adjacent commercial zone's

Figure 12. Retirement home exterior, photography by Yves Andre (Meier + architects associés, ArchDaily,
2011).
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built-up environment. The project creates a more cohesive and accommodating environment in which
architecture and nature coexist (Meier + architects associes, ArchDaily, 2011), (Figure 12).

Retirement & Nursing Home by SRAP Sedlak Rissland + Durschinger Architekten

A winning development plan by three Tyrolean municipalities Ellmau, Scheffau and Séll, this nursing
home was built in 2017 and located at the foothills of the "Wilder Kaiser" Mountain Range, Austria.
The building consists of two compact volumes that interlock at the central section where they form an
atrium, and the building consists of 54 apartments in total. The placement generates three different
outdoor spaces on the plot: a public garden, a separate dementia garden, and a children's playground
(SRAP Sedlak Rissland + Diirschinger Architekten, ArchDaily, 2018) (Figure 13).

Figure 13. Retirement & nursing home, photography by Rene Rissland (SRAP Sedlak Rissland +
Dirschinger Architekten, ArchDaily, 2018).

De Bouwmeester by LEVS Architecten

This fascinating residential complex was built in 2013 in the city of Utrecht, Netherlands. The whole
complex takes about 10.000 sqm. De Bouwmeester has a combination of social and functional roles.
The house includes spaces not only for residents but for their families as well. The Architect has
merged ground level with nursery and community center extends via a large glass window into a
garden. The ground floor architecture is versatile and extends via a large glass facade into a garden.
Meeting areas and spatial relationships create a place where young and old alike come together;

Figure 14. De Bouwmeester, photography by Marcel van der Brug (LEVS. De Bouwmeester, Utrecht).
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Hawkhead Center by Page/Park Architects
The Hawkhead Center is an activity and support center for the charity Scottish War Blinded, which
was built in 2017 and takes about 15.300 sgm. The center offers a wide variety of facilities to support

—

Figure 15. Hawkhead center, photography by Keith Hunter (Page\Park Architects, ArchDain,201§;: '
the charity in its work, including a sports hall, gymnasium, art studio, wood workshop, and a large
dining area that forms the building's social hub and heart. Each room in the building has a visual
connection to this extensive roof and the central meeting area, providing a sense of community and
relation to the entire building (Page\Park Architects, ArchDaily,2018), (Figure 15).

Residential Care Home by Dietger Wissouning Architekten

In 2015 a residential care home was built for 105 elderly residents in Graz, Austria. A large shared
living area serves as additional living areas for each private group on the ground floor and an atrium
with tower galleries on the top level. The two-story building consists of four wings grouped around a
"village square” semi-public, designed to host different events. Particular attention paid to ensuring
that enough natural light enters the entire house (Dietger Wissounig Architekten, ArchDaily,2016),
(Figure 16).

o -

> e A
Figure 16. The residential care home, photography by Paul Ot, Helmut Pierer (Dietger Wissounig
Architekten, ArchDaily,2016).

The analysis shows the comparison regarding universal design principles and how they are
implemented to the design. The conclusions were gathered into the table for a better understanding

(Table 4).

In addition, it was quite interesting to look at the facilities which the architect provided in these
retirement institutions. A lot of seniors preferred to have specific spaces such as parks, common areas
for social interaction. To have a better idea of what the elderly might need, the design ideas and desired
areas were listed down in one table (Table 5).
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However, it was quite interesting to notice that none of them has new technology involved in their
designs. While seniors have consistently lower rates of adoption of technology than the general
population, this number rising every year. More and more older adults are using laptops, tablets, and
smartphones. Most of them enjoying the ability to connect with their family members and long-time
friends through video calls. There is such a remarkable innovation, which many seniors will appreciate
— Google Home. It is a voice-activated smart speaker. “Our transitional care (short-term
rehabilitation) patients enjoy using it during their stays to get instant access to information such as the
weather forecast, history, and current events, as well as where and when they need to be.

In short, it helps them stay connected to their hobbies and interests, and on top of their schedule”, says
mike king, a president, and CEO of Jewish Senior Life (Mike King, 2018). Moreover, it is becoming
more popular to adjust the dwellings of older people with features of a smart home. A smart home
refers to a versatile home system where objects around the house — from window shades to pet feeders
— can be operated with a simple push of a button (or a voice command). For instance, smart lighting
will ensure that the kitchens are softly illuminated while in operation, and living areas always have
sufficient amount and brightness of lighting throughout the day, taking in a count of the weather
conditions. One of the principal risks for seniors living alone is the risk of cooking-related fires. The
iGuardStove system works for either gas or electric stoves, minimizing fire risk by shutting such
devices off automatically after a fixed period of time (Ashlee Clark Thompson, 2017).

An additional case study that dealt with the interpretation of the spatial arrangements of the ground
and first floor circulation spaces, based on the social interaction of the elderly. Further abbreviated as
MECRI and EECRI were the selected institutions in Istanbul, Maltepe Elderly Care, and Rehabilitation
Institute and Etiler Elderly Care and Rehabilitation Institutes. MECRI was built in 1975 for lower-
middle-class residents in a suburban area of Istanbul, while EECRI was built in 1985 in a central upper-
middle-class neighborhood. MECRI is a low-rise horizontal building connected by a linear circulation
route in an extensive plot with three blocks. While EECRI is a vertical high rise building on a fairly
small plot with restricted circulation routes within buildings. MECRI has its social block attached to
the administrative units, while the social block split from the administration in EECRI. The research
observation approach helped evaluate and identify the use of given spaces and interesting points for
both facilities for the elderly (Esra Akan et al. 2017):

e In MECRI, users tend to spend time closer to their private room units in interconnected
circulation spaces involving movement and dynamic activities. EECRI users, on the other hand,
tend to behave with the built configuration as getting social in spaces of social activity and only
use the circulation routes that are close to those socially interactive spaces.

e MECRI users prefer being alongside with each other while privacy protection is preferred in
EECRI.

e As the level of education increases, movement by design increases, the structure can easily be
decoded and used; however, the administrations' formal or versatile manners still play an
essential role.

e Socio-economic factors also influence social interaction; relationships with neighboring users
and the local community are gaining in significance as the level of income falls. Access to
socio-cultural life outside, by contrast, increases parallel to the status level. Relatively lower
social status found to be linked to typical rates of social contacts, such as street conversations
with neighbors (Esra Akan et al. 2017).
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Table 5. Types of common spaces and facilities that are provided in retirement institutions.

Retirement & Nursin,
Retirement Home & Residential Care Home
Project name, Architect meier + associés Hone Chisiar L RO et tmNdiead Lantes Dietger Wissounin,
) ' 3 Sedlak Rissland+ LEVS Architecten Page/Park Architects 8 ¢ e
architectes Architekten

Durschinger Architekten

Common Living Area - B -+ -+ -+
Park, Green area - - -+ - +
Separate Kitchen - - -+ - -

Cafeteria -+ -+ -+ 4 +

Roof terrace, Balcony - - -+ - -+

The use of Al
New Technology - - = = =

In this research, it is demonstrated that by analyzing the spatial features of older care facilities,
regulated choices, and convenient access to common areas are gaining significance in relation to the
users' social status. The correlation between spatial configurations and socio-behavioral factors such
as elderly users' aging, adaptation, and interaction depends on their spatial expectations and
competencies based on patterns of movement (Esra Akan et al. 2017).

It is crucial to keep in mind that senior citizens’ lives should not be restricted to the interior spaces of
their homes or other retirement institutions. Therefore, open urban spaces become relevant in terms
of the free and easy access provided to the elderly (especially those which surrounding spaces of
housing units and creating its neighboring area and natural habitat), allowing them physical exercise,
socialization, contact with nature and the sun, contributing to their physical and psychological well-

Neighborhood Parks
\

| |

Physiological benefits Psychological benefits

Promotion of
|

Physical activity Social interaction
Walking Restorative, “healing” experiences
Physical Health Menatl| Health
Quality of life
Longevity

Figure 17. Neighborhood parks benefits, (Anastasia Loukaitou-Sideris et al. 2016).
being (Figure 17). During this research, a lot of observed parks that have just walking trails and some
seating area which created for the elderly to use them. As well as simple walking trails, seniors need
some additional features to make their life more comfortable and happier. Here are some interesting
senior-friendly open spaces / urban areas:

32



Carbide Park, La Marque, Texas

The Carbide Park senior playground in La Marque, opened in 2014, features $36,000 of exercise
equipment designed to help seniors maintain coordination and balance: including fitness steps, low
and high chin-up bars, balance stools, curved balance beam, and stretching frame. One of the park's
goals, cited in an Associated Press article by Galveston County Commissioner Stephen Holmes, is to
become a social center for older adults. The concept provides an assessment of fall prevention and a
training tool (Phillip Mena, 2014).

The John G and Phyllis W. Smale Riverfront Park, Cincinnati
Located nearby the city center, this park
provides many recreational activities, including
interactive ground-spray fountains, a sculpture
play area, and public seasonal dockings and
piers serving public and commercial cruise boat
traffic.

Swinging benches, which suspended from
sculptural steel, directed towards the water. A
1000-foot long boardwalk along the river and
an integrated cycling hub complete a park's

package that is truly an excellent destination for : = - 4 -
active seniors (Sasaki, 2014) (Figure 18). Figure 18. The John G and Phillis W Smale riverfront
park (Sasaki, 2014).

Presidio Park, San Diego

The park designated a National Historic Landmark in 1960. Park takes up about 40 acres and has a lot
of different facilities not only for kids and their parents but also grandparents. The trail in Presidio
Park offers scenic views and leads visitors through a eucalyptus grove, amongst many other types of

bt

Figure 19. Presidio park, San Diego (CMG landscape architect, 2014).
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trees and plants. The park has benches and picnic tables for resting, as well as public bathrooms.
Presidio Park is like a connection between the new and old generations (Figure 19).
Here are some basic rules which will help to design senior-friendly urban spaces (Euroform,2016):

e Pleasant and clean environment

e Importance of green spaces: parks, green areas are available

e Somewhere to rest: seating possibilities are available

e Age-friendly pavements

e Safe pedestrian crossings

e Accessibility

e A secure environment

e Walkways and cycle paths

e Age-friendly buildings

e Adequate public toilets
Parks are important and beneficial places in urban neighborhoods for older adults. For low income,
inner-city seniors in particular, who live in small apartments without private yards and outdoor space,
neighborhood parks can offer respite and opportunities for contact with nature, walking, and exercise
(Anastasia Loukaitou-Sideris et al. 2016).

1.4 Legal & government (political) documents regarding architecture for elderly

Throw out the years many politicians, architects and organizations made their input in development
and improvement of the environment for the aging population. Numerous conferences were held to
develop a set of rules and guidelines. United Nations held one of those conferences in Vienna in 1983.
The first world assembly on aging - Vienna International Plan of Action on Aging. United Nations
Commission for Social Development designed to review the implementation of the Vienna plan every
four years and presented as a report. This conference focused on issues the elderly faced in developed
countries: employment and income security, health, education, social welfare, and housing. It has
around 118 items regarding all those issues. Nevertheless, for this research project we can look at only
a few of them which speak about housing (Vienna):

Housing and environment.

64. Adequate living accommodation and agreeable physical surroundings are necessary for the well-
being of all people, and it generally accepted that housing has a great influence on the quality of life
of any age group in any country. Suitable housing is even more critical to the elderly; whose abodes
are the Center of virtually all of their activities. Adaptations to the home, the provision of practical
domestic aids to daily living and appropriately designed households for those elderly people whose
mobility is restricted or who are otherwise disabled to continue to live in their own homes (Vienna,
1983).

Recommendation 19 (Vienna, 1983).

Housing for the elderly must be viewed as more than mere shelter. In addition to the physical, it has a
psychological and social significance, which should be taken into account. National housing policies
should pursue the following goals to create an independent environment for the elderly:

34



a) Helping the aged to continue to live in their own homes as long as possible, provision made
for restoration and development and, where feasible and appropriate, the remodeling and
improvement of homes and their adaptation to match the ability of the aged to get to and from
them and use the facilities;

b) Planning and introducing--under a housing policy that also provides for public financing and
agreements with the private sector--housing for the aged of various types to suit the status
and degree of self-sufficiency of the aged themselves, following local traditions and customs;

c) Co-ordinating policies on housing with those concerned with community services (social,
health, cultural, leisure, communications) to secure, whenever possible, aa uniquely favorable
position for housing the aged vis-a-vis dwellings for the population at large (Vienna).

Evolve and enforce different strategies and programs to plan for the elderly to get around to secure
them from traffic hazards. Furthermore, it is really imperative to provide guidelines to architects that
will help to simplify life for seniors. One of those documents was created in 1990 and republished with
new amendments in 2010 — ADA Standards for Accessible Design. This document is a United States
civil rights law that prohibits disability-based discrimination. Compliance is not optional because of
its status as a law. Municipalities do not have to follow ADA in the way other building codes are
adopted; it is already mandatory. What designers are adopting today is the latest edition of the design
guidelines for the public spaces. The Americans with Disabilities Act (ADA) has given the idea of
accessibility significant attention. ADA has the simplest laws, which will make life simpler for people
with disabilities. One of the simplest parts is to put grab bars in the bathroom for additional help.
(Figure 20). A sub-set of ADA grab bar guidelines are as follows:

e The diameter of grab bars should be 1% to 1% inch
(32-38 mm) (or the shape shall provide an equivalent
gripping surface)

e There shall be a 1% inch (38 mm) clearance from the )
wall. ﬁ';

e Grab bars should not rotate in their fittings. :

e The required mounting height is universally 33 to 36 %

Z
inches (840-910 mm) from top of the gripping surface
of the grab bar to the finish floor. DOJ 2010 ADA
standards 609.4.

e ADA-style grab bars and their mounting devices
should withstand more than 250 pounds (1112 N) of Figure 20. Bathroom with grab bars

N
|

B

force. (ADA Standards for accessible
e In public toilet stalls, side grab bars must be a design Department of Justice,
minimum of 42 inches long and mounted 12 inches 2010).

from the rear wall. Rear grab bars must be a minimum

of 36 inches long and mounted a maximum of 6 inches from the sidewall (Department of

Justice, 2010).
Additionally, there is an aspect of inclusive design is tactile flooring, which provides cues for people
who are blind or vision impaired with their orientation. The application of tactile ground surface
indicators (TGSI) will not make an unsafe environment safe, it will provide clear information that
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will be consistent and understandable. The document which provides architects with standards
regarding tactile indicators is AS/NZS, Australian/New Zealand Standard. The requirements stating:

a) TGSIs shall be laid so that there is no likelihood of the edges lifting.

b) A TGSI along the direction of travel shall have a dimension of 300 mm to 400 mm. Where
TGSlIs are places across the direction of travel, to ensure they are detected, they shall have a
dimension of 600 mm to 800 mm.

c) A TGSI shall de slip-resistance tested.

d) TGSIs shall have the top surface of bars or domes no more than 4 mm to 5 mm above the
base surface (Figure 21).

Warning indicators application:

a) Railway, tramway platform, bus/tram stop.

b) Level transition between pedestrian areas and carriageways.

c) Escalators, stairs and steps, ramps and kerb ramps.

d) Water features or other items of features of significant risk.

e) A change in direction of directional indicators (AS/NZS 1428.4:2002).

Figure 21. Typical warning indicator pattern, dimensions in millimeters (AS/NZS 1428.4:2002).
However, there is no specific rules on using tactile surface for interior. The only found information
was in ADA Accessibility Guidelines for Buildings and Facilities (ADAAG), stating:

A4.30.1 General. In building complexes where finding locations independently on a routine basis may
be a necessity (for example, college campuses), tactile maps or prerecorded instructions can be very
helpful to visually impaired people. Several maps and auditory instructions have been developed and
tested for specific applications. The type of map or instructions used must be based on the information
to be communicated, which depends highly on the type of buildings or users.

There are also several regulation documents and plan for developing solutions for the existing
situation which were created in Europe. In 1997, the Norwegian government began an effort to
develop more integrated and comprehensive planning for accessibility and universal design. The
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Norwegian government started to look into this situation, trying to find a strategy that would
accelerate the implementation and quality of accessibility in the built environment on a national
basis.

Government action plan for universal design.

The action plan focused on designing spaces with increased accessibility. The Ministry of the
Environment and the Ministry of Labour and Social Affairs formulated it with help from other relevant
ministries. The goal of this action plan to achieve a higher level of accessibility based on universal
design principles. With the help of this action plan, a lot of equitable adjustment and regulation were
created that became especially apparent in the development of the Planning Act, the Building Act, and
the Discrimination and Accessibility Act (Wolfgang F. E. Preiser & Korydon H. Smith,2011).
Measures implemented to improve the knowledge of how accessible buildings and outdoor areas are.
Measure B1. The New Planning and Building Act and new regulations issued according to it intended
to help ensure universal design in new buildings, facilities, and outdoor areas.

This measure ensures that universal design will be a general consideration in the new Planning and
Building Act through the new statement of legislative purpose. In addition, the responsibility for
following up the accessibility requirements in building matters is made clear. The local authority’s
duty to supervise compliance with the accessibility requirement in building matters is also made
clear. Tighter requirements introduced to lifts in new work buildings, new public buildings intended
for use by the general public, and new multi-dwelling buildings (Anniken Huitfeldt et al. 2009).
Moreover, there is one non-profit, non-partisan AARP (American Association of Retired Persons)
organization that helps people age 50 and improve the quality of their lives beyond. AARP, founded
by Ethel Percy Andrus in 1958 (a retired educator from California) and Leonard Davis (later the
founder of the insurance company the Colonial Penn Group ). In 2015 they published a set of rules
which showed basic and standard guidelines towards successful home design. The AARP HomeFit
Guide was designed to help people turn their place of residence into a "lifelong home," ideal for
themselves and everyone in their home. The manual provides solutions ranging from simple do-it-
yourself fixes to improvements which require expertise (AARP, 2015).

1.5 Hypothetical solutions of universal design in the adaptation of the environment
for elderly

Hypothetical modeling was used to finalize all the findings of this chapter. This methodology is an
extensive process of composing hypotheses about the object of the study. The formation of a
hypothesis involves forms of inference such as analogy, induction, and deduction. Analogy generally
gives a starting point for creating a conjecture. Induction involves a process of generalization of
collected data. Moreover, the deduction is an essential tool for further justification of the hypothesis.
Throughout this chapter, there was enough collected data related to universal design and its’
involvement in the environment for the elderly. From figure 22, you can see a graphical representation
of all hypothetical solutions to an existing problem. The main idea of this model is to represent all the
principles of universal design on one side and significant common problems that seniors face in the
existing environment on the other side. The connections between these two aspects are solutions that
were found from the literature review within aspects of universal and inclusive design and how they
can be implemented or represented in architectural design. However, several of the proposed solutions,
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which are represented below, derived from found results of the analysis of existing institutions and
needs of the elderly.

The hypothetical model shows such common problems which the elderly face, such as decreased
mobility, vision, memory loss, decreased physical abilities, and, most importantly, loneliness.
Additionally, the lack of age-friendly urban spaces can influence to the social isolation of the seniors.
Some of the solutions to make older people feel less alienated is to create more common spaces,
gardens, and “playground” areas. However, these places for social interaction needs to be easily
accessible via public transport, which gives us another solution that needed to be implemented: the
facility needs to be located in the place with good transportation infrastructure.

As we age, our memory shows some changes, and it is harder to remember certain things that are
especially new. To prevent confusion and make life more comfortable open planning can be
implemented, with lots of signage and minimalistic, not overwhelming interior design.

Nevertheless, to implement a lot of these solutions, a crucial task was to find some of the legal
documents which will prove and give some strict guidelines and rules. It is pretty common to see the
good influence and involvement of the United Nations, EU, and different organizations such as WHO
(World Health Organization) and AARP (American Association of Retired Persons). Several
documents regarding accessible design, show the exact measurements for such small things as
bathroom and grab bars.

This model is showing the found explications that need to be examined and analyzed further more in-
depth to find out which one will be the most beneficial of them to improve the quality of life for the
elderly in Lithuania.
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2. Empirical research of universal design adapting living environments in Lithuania for
elderly

2.1 Research methodology

The term empirical defines any knowledge collected through analysis, observation, or research. Some
of the scientific method's main principle is that evidence requires to be observational, i.e., based on
data that is visible to the senses. The crucial part of empirical research is a program, which will help
to structuralize questions, object, and aims.

Lakatos’s research program based on the hardcore of theoretical premises that cannot be abandoned or
changed without abandoning the program as a whole. More modest and concrete theories that
formulated to explain the evidence that threatens the “hardcore” are called auxiliary hypotheses. As
empirical discoveries require to protect the 'hardcore, auxiliary hypotheses may be altered or
abandoned (Lee Harvey, 2012-2019).

Research program needed to be created in terms of getting the best results for the future concept model
(Table 6). It needed to include specifically what requires to be analyzed and checked, generate
“schedule” for future actions and auxiliary hypotheses. Proposed statements divided into 3 categories:
urban, architectural, and social. Each category asks 4 to 6 questions, which related not only to universal
design within retirement and daycare institutions, including some general architectural and
sociological information. Urban categories focused on urban spaces such as parks, green areas, and
infrastructure and their use for the elderly population. The architectural category focused on defining
universal design aspects and some fundamental architectural age-friendly features used in such
institutions. Last but not least, the social category, which considered one of the crucial parts of this
research project. As a future development directed on accommaodating a specific layer of our society,
it is essential to analyze and study their lifestyle, what they currently have, what they need and want
to change. This social category of research project concentrated on getting data from seniors on their
opinion and preferences of all of these categories above (urban, architectural, and social itself).
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2.1.1 Methods applied in the research

Besides statements, the research program requires other "tools,"” which assist in getting the best results.
The whole analysis work was carried out by 3 main methods of research: observation, site analysis,
and sociological survey.
Observation.
Observational research (or field study) is a correlational analysis (i.e., non-experimental) in which a
researcher examines ongoing behavior and conditions. There are various types of observational
approaches, and we need to differentiate between:

1. Controlled Observations

2. Naturalistic Observations

3. Participant Observations
Controlled observation is likely to happen in a laboratory of psychology. The researcher specifies
when the experiment will take place, at what time, under what situations, with what participants, and
uses a structured protocol. Participants randomly allocated to each independent variable group.
Naturalistic observation is a form of research widely used by psychologists and other social scientists.
This approach includes observing and includes analyzing participants’ spontaneous actions in the
natural environment. The researcher documents what they see in every way that they can. Observation
by participants is a variation of the regular observations. However, here the researcher correlates in a
part of the group they are researching to obtain a more in-depth understanding of their lives (Saul
McLeod, 2015).
In this research project, naturalistic observation is the main method. By visiting different institutions
and urban spaces, information on seniors’ behavior was collected and analyzed.
Site analysis.
Site analysis is a preliminary stage of architectural and urban design processes devoted to the study of
a specific site's environment, geographical, historical, legal, and infrastructural background (Weber
Thompson, 2013). This method is used in this research to check how retirement institutions designed,
what are the most common aspects, as well as do they follow any principles of universal design.
For both methods above, checklists were created to assist in identifying and collecting information on
the current situation of retirement institutions and urban spaces. In total, 3 different checklists were
formed: based on Universal Design principles, based on architectural aspects and checklist, which is
based on urban spaces and their use.
In the first checklist, the goal was to compare chosen retirement institutions based on Universal Design
principles by evaluating them in the scale of 0 to 4 (0 - no existing; 1 - bad condition; 2 - average; 3 -
above average; 4 — good). By doing this, it was easier to understand which of retirement institutions
has the best and the worst design, according to Universal Design, which one of them is more or less
age-friendly. Of course, this type of evaluation will slightly vary from person to person.
The second checklist is based on the general architectural and age-friendly aspects of design. With this
list, institutions were evaluated by aspects that were found in the previous stage of research (literature
review). Lastly, a checklist that helped to define the use and condition of urban spaces in Kaunas
neighborhoods. In this case, out of various urban spaces, the most common locations were chosen,
such as parks, squares, and green spaces.
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Saciological survey.

A research approach that gathers data from respondents in the form of a questionnaire or an interview
through a series of questions. The questionnaire has 3 main types of questions: open, closed, and half-
closed questions. In this case, the created questionnaire includes 20 questions related to seniors’
preferences, needs, and current situation (Appendix 1). Around 30 representatives of the elderly
population of Lithuania (mostly Kaunas and Vilnius) were participating in the sociological survey.
Mainly these surveys have closed and half-closed questions, as it is easier for an older person to mark
the answer rather than write down a few sentences for each of 20 questions. However, each closed
questions have a place for them to add their answer if they would like to.

2.1.2 Objects of the research

For the case study, four different retirement institutions were chosen: daycare centers and mixed-use
institutions and 3 parks. The main idea of choosing these particular objects was to get the most famous
and visited places in Kaunas and Vilnius.

Kaunas Panemuné retirement home.

2% e o N 5 l\,,‘ N ‘\“_b.‘{",

Figure 23. Kaunas Panemune retirement home.
The project of famous Kaunas architect Algimantas Kancas, was built in 1987 in a wonderful corner
of Panemuné nature. The whole complex located quite far from residential areas and surrounded by
beautiful forest. The architecture of this veterans’ home is distinctive, conceptual, with all the hints of
postmodernist, monumental, and romantic decoration at the same time (Alge Jankeviciene et al., 1991).
The modernistic, red brick building has a really interesting rounded shape floor plan with a great view
not only to an inner courtyard but also to the surrounding nature (Figure 23 & 24). The building was
built and set up to live for people of retirement age who need constant care and nursing. February
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1994, the name of the veterans' home was changed to "The House of the Elders of the Order of Kaunas
Malta", in May 1998 to Kaunas Panemuné Elders' House. In October 2000, Kaunas Panemuné Elderly
House Social Daycare Center started its activities. It was the first institution of this kind in Lithuania
for elderly people (Kauno panemunés socialinés globos namai, 2019). The building consists of 3
levels: first two levels functioning as a retirement home, where elderly who need constant help lives,
and third floor fully functioning as daycare center (Figure 25 & Appendix 1).

e ]

Figure 25. Kaunas Panemune retirement home aerial view. Figure 26. Kauno Kartu Namai (Kartu Namai,2018).

Kauno Kartu namai — Kaunas Generation home.

The Kaunas Generation House was founded in 1996 on the initiative of Lithuanian Caritas and
subordinated to the Social Services Division of Kaunas City Municipality. Generations House - a
mixed social services institution, close to seniors and mothers with children in difficult personal
situations. The institution is innovative and unique due to the services provided (Figure 26).

The purpose of the Kaunas Generation House is to organize activities efficiently, to improve the quality
of the services provided, to adapt to the changing needs of society and the standards set by the
European Union. The building of Kartu namai has an H-shape form, which mostly used as a home for
seniors as well as single mothers with kids (Appendix 2). On the ground floor, they have small space
for daycare center which is visited not only by residents of Kartu Namai and for people who stay
nearby. The Generation House has 18 rooms (4 of which are single, 14 doubles) and has 32 residents. It
employs 2 social workers, 6 assistants to social workers, 2 nurses, and 2 assistants to nurses (Kartu
Namai,2018).

Senjoru dienos centras Keturlapis Dobilas.

The daycare center located near the Kaunas
railway station in a small shared one-story
building. The center founded approximately in
2017-2018 and currently working 3 days a week
for 3-4 hours. As one of the employees said
during the interview: we do not want to force |
activities on the seniors. That is why they have
classes, workshops, and other activates not on a

daily basis. It is not a workplace, it is place for
their leisure and free time. The facility can Figure 27. Senjoru dienos centras Keturlapis Dobilas.
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accommodate 15-20 seniors. As well as workshops and just general gathering, the administration is
organizing trips to museums, other community centers & etc (Figure 27 & Appendix 3).

Senjory dienos centras ,, Atgaiva .
Located in the center of residential neighborhood
of Vilnius. Atgavia is governmental organization
which approximately founded in 1999. The
daycare center aim is to organize and provide
social services for the elderly and disabled people
in order to reduce their social exclusion - to
participate in the community actively, to
strengthen inter-generational relationships and to
create the conditions for realizing their abilities
and interests (Figure 28 & Appendix 4).
Services provided:
e information;
e consultancy;
e mediation;
e socio-cultural services (leisure services: various hobby groups, thematic meetings, parties,
celebrations, guest concerts, exhibitions, excursions);
e the organization of personal hygiene and care (laundry organization - for the visitors of the
day center and the recipients of assistance to the home of Seskiné eldership).

Besides architectural objects, few urban spaces were chosen for analysis. Two parks are chosen due to
the amount of the elderly who visit it daily, which are located near residential areas (Kalnieciu and
Azuolyno parks). And one park which is playing a crucial role in Kaunas city life as the meeting point,
place where city administration organizing a lot of events and festivals (Santakos park). These parks
may be having different values to the city but it is quite popular places among elderly.

Kalnieciy park.
This park is located in Eiguliai eldership, a southern suburb, P. Luksio and S. Zukausko streets. The
park covers an area of 21.1 hectares and was renovated in 2018. In the north-eastern part, the pond,
fed by underground springs, new pathways were created new sports equipment, and playgrounds were
placed (Kalnieciy park, 2018) (Figure 29).

B

5 i "%

gy L

45



Azuolyno park.
Azuolyno park is the largest oak-tree park in the city, with an area of 84.42 hectares and the largest
urban stand of mature oaks (100-320 years) in Europe. The green oasis next to the zoo is a popular
recreational and sporting area for the Kaunas. You can meet the symbol of Kaunas city - the cup, stroll
through the valley of the poet Adam Mickiewicz, admire the monument to commemorate the flight of
legendary Lithuanian pilots Steponas Darius and Stasys Girenas (Azuolyno Parkas) (Figure 30).

Figure 30. Azuolyno park (Kauno parkai).
Confluence / Santakos park.

The park is located right at the confluence of the Nemunas and the Neris rivers. The boundaries of
Santaka Park were approved on 11" May 1993. It surrounded by unique historical objects - Kaunas
Castle, St. Jurgis church and monastery buildings, as well as Kaunas Archdiocese Curia. Nearly 13
hectares of a green area which is visited by families with kids, young people as well as elderly of
Kaunas. There are a few common areas such as playgrounds and sports equipment. Various public and

military celebrations and historical events take place in this park (Santakos Parkas) (Figure 31).

Figure 31. Confluence / Santakos park (Kauno Aleja, 2018).

2.2 Results of empirical research of the application of universal design adapting
living environments for aging population

2.2.1 Research on site results

The following part of this research project describing the findings and results of on-site experiments.
By doing site visits, evaluation and analysis were executed for the existing conditions of four different
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retirement institutions in Lithuania (mainly located in Kaunas and Vilnius). By using checklists which
were created, it was easier to summarize the primary outcome of these on-site analyses.

First of all, the general architectural information about each of the objects was assembled together
(Table 7): such as year of construction, address, the number of floors, etc. This table additionally shows
the quality of infrastructure and green areas nearby, and are the features of these institutions are age-
friendly. The red color in the checklist represents negative aspects, while black color showing general
information or positive features in each institution.

After all the site visits and evaluation, it is fair to say that none of the objects has “perfect” age-friendly
construction. Most commonly, if the building has more than one floor (the Panemuné retirement home
and Kartu namai), it will have problems with the accessibility of natural lighting. The reason for that
being the hallways been located in the middle of the building or either some rooms do not have any
large openings. Besides, the same objects have confusing floor plans with narrow hallways. It is a well-
known fact that artificial lightning may complicate the movement for seniors. As we age, not only our
vision decreases but also memory, so when interior space as not brightly lighted up, it is sometimes
difficult for an older person to remember the way from one point to another, especially if space is new
for him/her.

One of the most crucial parts during the process of building a retirement institution is the accessibility
by feet and by public transport, as not that many seniors able to walk further than 15-20 mins distance
at once, besides not that many of them are still driving. Two out of four objects (Atgavia daycare center
and Keturlapis Dobilas) have bus stations nearby (2-5 mins walking distance). It is quite helpful if the
institution is located near residential areas or in the heart of it itself. This kind of placement can be
seen in Atgavia and Kartu namai, which located in the center of residential areas of Kaunas and
Vilnius. Due to that, the daycare centers have quite a high number of visitors among the elderly.
However, even if the facility located not in the residential area but still has good accessibility by public
transport, it can be a well-visited institution for the elderly, as an example can be Keturlapis Dobilas.

Aside from some of the negative aspects of those retirement institutions, there is something that can
really benefit the elderly quality of life. As it was mention previously, the biggest problem for older
people is the lack of shared space, all of the analyzed objects providing various common spaces for
seniors. Small classrooms/ workshops areas for them to learn and develop new skills, from knitting to
learning English, library, and multipurpose hall where often seniors create small concerts/
performances for family and friends (Figure 32, 33 & 34). In addition, these developments demonstrate
age-friendliness in the materials choice. The flooring in each of the four institutions is non-slippery -
linoleum flooring. As well as most of the age-friendly standard sizes were used in the constructions of
these retirement institutions.
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Figure 33. Panemune retirement home’s common areas, (top left) library, (top right) multipurpose hall, (bottom
left) recreational room, (bottom right) hall for exercises.

Figure 34. Kartu namai, (from left to right) main room/multipurpose hall of daycare center, pantry,
secondary classroom of a daycare center.
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The second step of the on-site analysis was to evaluate those retirement institutions, according to
Universal Design principles (Table 8). For better understanding, the scoring system of evaluation was
implemented, each principle on a scale from 0 to 4, where 0 - no existing; 1 - bad condition; 2 - average;
3 -above average; 4 - good. The highest score by this scale equal to 24. Regrettably, none of the
following institutions got the highest score. However, there is still one leader by this evaluation -
Atgavia daycare center, in which the use of Universal Design principles was mostly average and above
average. Two out of four institutions provide grab bars all around hallways and rooms, which is
considered as one of the most essential aspects of Universal Design. But one retirement institution
(Panemuné retirement home) went even a little bit more practical for every senior; they added grab
bars on the pathways leading to the entrance of the building as well as in the courtyard (Figure 35).

Figure 35. Panemuné retirement home: grab bars in hallways and along the pathway.
Besides grab bars, it is pretty common for most of the objects to place ramps in the entrance, hallways,
or even elevator if the building more than two-story height (Figure 36). One of the other helpful
aspects, which is a part of Universal Design is wide doorways. Often seniors use walking sticks,
sometimes even wheelchairs, so wide doorways or even open floor plans minimizing the stress level
and making it easier to get from one space to another. All of the analyzed objects following this feature
of Universal Design (Figure 37).

S e § —

A0 <
Figure 36. (from left to right) Atgavia daycare centre, Kartu namai & Panemuné retirement home.
The other thing is the changes in levels. In the previous part (literature review), it was noted that one
of the features applies to almost every principle of Universal Design, and it is single grade entrance to

the building and rooms. All four buildings, in a way, follow it and try to implement this feature into
their design (Figure 38).
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Figure 38 (fro left to right) Atgavia daycare center, Kartu namai & Panemuné retieet home. .
These on-site analysis work demonstrated that the simplest and the most understandable floor plans
are in Atgavia and Keturlapis Dobilas daycare center. Simplicity in floor plans helps to minimize stress
if the older person is visiting center for the first time. Besides all the useful features, all four objects
barely using any features from the third & fourth principle of Universal Design — Simple & Intuitive
use and Perceptible Information.

One of the other things which were interesting to check is urban spaces such as parks. So that left me
with a third checklist of general information which consists of such information as an area of parks,
common spaces provided, how often used by seniors, etc. (Table 9).

Most of them have standard features such as playgrounds where grandparents can spend time with
their grandkids, gym equipment, and a fair amount of sitting areas (some more than others). One of
the analyzed objects, Kalnieciu park, compared to others, has a variety of different common spaces: 3
different playgrounds, café near lake, gym with lots of good quality exercise machines, lots of benches,
area for people to play chess and checkers and most important restrooms around the park (Figure 39).

>

Figure 39. Facilities rviéd in Kalnieciu park.
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Table 9. Checklist for urban spaces (parks).

Kalnieéiy Park

Confluence Park

Name of urban space Park Azuolynas
Address Radvilény pl. 15, Kaunas P. LukSio g., Kaunas Rotusés a., Kaunas
Area 84.42 hectares 21.1 hectares 13 hectares
Infrastructure near by Few bus stops from different sides of the park Several bus stops all around park 5-7 mins walk from nearest bus stop

Residential areas near by

Located quite near to residential area of
Zalaikinas

Located quite near to residential area of
Kalnieciai

Located in the heart of Old Town, not that many
residential buildings around

Common spaces & equipment
provided

Playground for kids; stadium; fair amount of
benches, but located quite far from each other

Few playgrounds for kids, a lot of benches,
tables for chess, 3 restrooms located around
park, café next to the lack

Playground for kids; a lot of benches

Sport equipment for elderly

Outdoor gym provided with 10 exercise
machines; lack of instructions

Outdoor gym providing 11 exercise machines;
lack of instructions

Outdoor gym provided with 5-7 exercise
machines; lack of instructions

How often used by seniors

Not that many seniors using sport equipments,
2-4 seniors (not everyday)

Daily in the morning sport equpments mostly
been used by 8-10 seniors, evenings more
young adults using it.

Daily in the morning sport equpments mostly
been used by 3-5 seniors, evenings more young
adults using it.

Outdoor lighting system

Not so bright light polls located in at minimum 5
meters from each other

Quite bright light polls located in at minimum 5-
8 meters from each other

Quite bright light polls located in at minimum 8-
10 meters from each other; from time to time
additional source from light installations (fairy

lights during festive seasons)

2.2.2 Sociological survey results

In total 33 participants conducted a questionnaire that helped to understand their thoughts, needs, and
wishes regarding daycare centers, 28 females and 5 males of age 60 and above.

From all the participants, 21 was in the age from 70 to 80; 8 of seniors were from 60 to 70, and only 4
were 80 and above. Almost half of the participants (49%) are still married and living with their
families, while 21% of the elderly are single, and 30% are widowed.
As we all know that with age, our physical abilities and health are decreasing, it was not a surprise for
me to find out that around 41% of participants have decreased vision, 24% decreased hearing, and the

Activities

o

Activities interested in:

10

wv

15

Number of people

25

N
o

Figure 40. Result of question #6 in the sociological survey.
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same amount has a bad memory. The rest 11% of elderly people have different health issues, such as
injures, which decreasing their movement abilities.

By asking seniors what type of activities they are more interested in, the majority answered walking
and socializing, in third place was crafts with 14 respondents, and only 7 people answered sport and
others (reading, traveling, and music) (Figure 40).

As it was discussed before, public transportation for the aging population plays a crucial role in their
life. By asking people how often they are using public transportation, it was identified that 50% of
seniors using it daily, 30% using few times a week, 15% of seniors using it rarely or few times a month,
and only 6% not using public transport at all.

Most of the time, retirement institutions interior contains sad, depressing, and hospital like colors,
which often influence seniors’ mood. During the sociological survey, there was a question asking
which colors elderly people prefer to see in a daycare center, and as we can see from Figure 41 majority
of people voted for pastel and green tones.

Prefered colors:

Number of people

Figure 41. Result of question #9 in the sociological survey.

As it was mention several times previously, enclosed spaces accommodating seniors need to have a
good source of lighting to make it easier for them to see. The majority of participants mention that
natural lighting is the most preferable for their day to

day activates, to be more specific 95% of seniors. Do you pay attention to signages?
. . There isn't sagnages
Stereotypically, it assumed that elderly people need a 6%

No
9%

lot of additional help in their day to day activities.
However, this survey shows that majority (68%) of

seniors are quite independent and maybe the fact that

they are going to daycare centers helps them in that. Not
One of the universal design principles specifically 012;?
saying that for the disabled or older people signages

will provide necessary information effectively and

help to reduce unnecessary complications. Another

thing that stands out from the on-site analysis: every
retirement institution using semi-clear signage. The

lack of signage might be because the elderly does not Figure 42. Result of question #13 in the
need them much. However, it turned out that the sociological survey.

majority of respondents pay attention to signage and consider them helpful (Figure 42). A lot of

Yes
67%
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seniors, as we find out in the previous part of the research project, have health issues which make them
visit medical facilities often than others: 26 participants out of 33, on the second place is daycare center
with 22 seniors out of 33, parks were chosen only by 9 seniors, while cultural centers and work studios
directly after that with 8 people for both (Figure 43). As most of participants were already attending
daycare centers only 35% of seniors answered that they will attend daycare center twice a week if it
was near their house. The maximum distance elderly would like to have daycare center is 10-15 min
walk from their house (65% of respondents).

Facilities used the most:

Facilities

N
o
N
wv

15 30

Number of people
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=
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Figure 43. Result of question #15 in the sociological survey
This survey consisted of two open questions, which were asking about struggles that seniors face in
day to day activates and what makes them happy (questions #12 and #14). Unfortunately, for a lot of
participants, it was hard to write their opinion on that, due to low eye sight. Those who answered were
saying that communication with family and friends, good health, traveling, being with grandkids make
them happy. Besides, a few participants answer that with good public transport, they feel more
independent, which makes them happy. Regarding struggles, few of the respondents answered that
household (cooking food, buying groceries, and even cleaning) is quite difficult for them in old age.
For others, their children and grandchildren usually help in day to day activities at home, so they do
not have any difficulties in daily activities. This sociological survey helped, most importantly, to

What would you like to see in daycare centre:

N
o

10 15 25

Number of people

o
wv

Figure 44. Result of question #19 in the sociological survey.

55



understand the needs of the aging population in Lithuania. As it is shown in the chart above (Figure
44), 60% of seniors would like to see gardens and recreation spaces in their daycare centers, 45%
would like to have an open floor plan of the institution. Despite the fact that currently, all the daycare
centers that were analyzed already providing different craft workshops, classes, and activities 50% of
the elderly would like to see more activities. Unfortunately, sports equipment was not the most popular
answer among seniors. The overall response to this question was surprisingly low, with only 6
participants feel the need of them.

Regarding equipment that elderly need in daycare institutions, seniors' opinions vary (Figure 45). As
for answers to this question, not only age-friendly features were added but also aspects of universal &
inclusive design. Even though most of the institutions already have non-slippery floor finishing
(linoleum flooring) majority of seniors would like to see maybe different, but of course, non-slippery
flooring (60%), 15 participants out of 33 would like to have a building that is easy to navigate around,
and almost the same amount of people need wide hallways. Wheelchair friendly spaces, wide
doorways, and clear signage in the building were chosen by approximately the same amount of people
18% to 27% of seniors. Surprisingly automatic doors which can provide easy access to the building
was not the most popular answer, only 4 seniors chose it.

Equipment you would like to see:

Equipment

o
(6]

10 15

Number of people

N
o

25

Figure 45. Result of question #20 in sociological survey.

56



2.3 Conceptual model of the application of universal design adapting living
environments for aging population

As a result of this chapter’s empirical research, the hypothetical model (Figure 22) was modified to a
more detailed concept model (Figure 46) with proven aspects and solutions. The concept model created
with the same logic as the hypothetical: solutions are playing the role of connections between universal
design principles and aspects of the elderly’s environment.

The main data which helped to prove and correct some of the previous hypothesizes was a sociological
survey. From survey results, we can see that elderly would like to have more activities in their daycare
center. That means more interior spaces needs to be provided, such as a few classrooms, music studio,
multipurpose hall, and some other workshop areas. Second of all, to provide a desired amount of
lighting (see above results of the survey: preferable a lot of natural light), big windows, as well as
bright artificial lighting (due to shorter daylight periods during winter season) need to be provided.
Most of the seniors find it is more comfortable to have an age-friendly institution near their house. As
a result, to solve this, the future development needs to be close to residential areas as well as excellent
infrastructure nearby to make it more reachable and accessible for people who live further.

Although current retirement institutions have non-slippery flooring (linoleum), seniors still would
prefer to have maybe a different type of non-slippery surface. That can be carpet, cork, rubber or vinyl.
As for the color palette, it will be more suitable to use pastel or green tones in the interior, as after the
survey, it was clear that these colors make seniors happier.

What else can provide happiness to the elderly? Communication is one of the main aspects which the
elderly considers as a part of a happier lifestyle. That means that the future facility needs to provide a
common living area where the elderly can gather. Besides, the outdoor area should provide specific
places such as courtyards and recreational green spaces where seniors can relax and chat with their
friends, to provide better communication.

Certainly, site visits helped to find common mistakes in used aspects of universal design in already
existing facilities for the aging population of Lithuania. These results, in combination with the
sociological survey, helped to create a graphical depiction of developed hypothetical solutions for the
existing situation of the environment for the elderly. This concept model aims to help and be a set of
clear guidelines for the further experimental design stage.
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3. Experimental design of a daycare center located in Kaunas city

3.1 Site selection

Site selection is an essential aspect of architecture. The purpose of choosing a site is to find out how
successful and advantageous the site will be after it turned to something and how it correlates to its
environment. Having said that, any architecture, whether it is a school, hospital, shopping mall, or even
a place of residence, needs a proper place where it can fit in, blend in or stand out in relation to the
environment. A good site selection justifies the architecture and plays an important role in ensuring

the success of architecture and usability.
General information of the selected residential areas of Kaunas.

The search for the plot expanded on several residential areas of Kaunas, such as Dainava, Zaliakalnis,
Eiguliu, and Silainiu (Figure 47). All these territories have similarities as being the largest residential
areas of Kaunas city by population and areas, with multi-story residential buildings dated to the Soviet
Union period. additionally, these areas required facilities for seniors, as there are few of them in the

city but not all of them quite easily reachable.
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Figure 47. Kaunas city. Map of selected districts

Dainava district.

Dainava is one of the largest districts of Kaunas city, which is located in the northeastern part of the
city, in the west it is leaning on Savanoriu Avenue, in the north - the highway Vilnius-Klaipeda.
The construction of the area took several stages, extending into the 1970s, and some residential high-
rise buildings were built after 1980. “At that time, it was planned that about 25 thousand people would
live in all Dainava district neighborhoods” - says architectural architect Vaidas Petrulis. Typical 5-16
story dwellings and public buildings were built in the area. The area of Dainava eldership is 5.28 sqgkm,
and it has about 64,000 inhabitants. According to the area occupied by the eldership, residential
neighborhoods dominate, with the majority of multi-story residential buildings occupying, 1.95 sgkm

of eldership area (Laura Juozokaité,2011).
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Zaliakalnis district.

Zaliakalnis is a quite sizeable residential district with a population of 38,480 in 2006, which situated
in the north of the old town and the city center area, between the Neris and Girstupis valleys. The
territory of Zaliakalnis eldership is 7.35 sgkm makes up 4.7% of Kaunas city territory. Zaliakalnis
functional structure is various. There is a multifunctional part near main streets (Savanoriu and others),
with its offices, shops, and other developments. As well there is another part which is mono-functional:
a large part is built low-rise residential buildings, and a small part is military and industrial areas. This
district is home to several landmarks of Kaunas city, such as Resurrection church, funicular, museums,
and picturesque parks. For the site selection, the focus fell on a small part of this district, which is
located in the northern part and mostly consists of multi-story residential buildings. This area is also
known as the inner micro-district (neighborhood) Kalnieciu (Zaliakalnis eldership, 2015).

Eiquliai district.

The settlement was a small town until it became a part of Kaunas in 1959, and a
residential microdistrict was built in 1979. The area of Eiguliai eldership is 14.5 square kilometers.

It is located on the left bank of the Neris River and part of Kalniec¢iai neighborhoods. The territory of
Eiguliai eldership is rich in green areas and greenery. There are no production companies, and the area
is calm and unpolluted, it is good to live and rest there. On the southern edge of the eldership is
Kalnieciy Park and Kleboniski forest park, the northern part of the district. It has a population of
40,453, representing 13.82 percent of the population of the municipality of Kaunas (Eiguliai
eldership,2018).

Silainiai district.

Covering an area of 25.33 sgkm with 50,598 inhabitants. It is located north of Vilijampolé and left
bank of Neris River. There are 3033 residential houses in the eldership: 422 apartment buildings and
2061 private homes. Only part of the Silainiai district, which called Milikoniai and Smeliai, was chosen
for the site selection study. The reason for this was the fact that in these areas prevail high rise
residential buildings and contain the larger population compare to the other parts of this district.

Zoning and existing situation of selected residential areas of Kaunas.

Population.
After selecting these districts, zoning analysis and collecting general information on the existing

situation were performed. First of all, during this research was found out that Dainava has the most
substantial amount of residents of retirement age - 17,245. On second place is Eiguliai, with 10,849
people of retirement age. Zaliakalnis and Silainiai district has the least amount of seniors, 6,454 and
5,914, respectively (Kauno miesto bendrasis planas, 2011).

Public transport.

From the results of the sociological survey, we found out that public transportation for the aging
population plays a crucial role in their life. They use busses and trams on a daily basis. After making
a site analysis, it is clear to say that public transport infrastructure is quite well developed in Kaunas,
at least for these 4 districts (Figure 48). From the map below, you can see that all districts are well
connected. Black lines represent lanes for buses, and brown dots show us bus stops which used not
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only for busses but for trolleybuses as well. Nevertheless, the diagram below shows clearly that the
Dainava neighborhood has more points of reachability from different parts of the city, as well as good
connections within the district itself.

Figure 48. Public transport map (Kauno miesto bendrasis planas).
Public spaces.

Green areas for public use and visiting

B Groen areas not usable

{51 cometery

Figure 49. Green areas and public spaces (Kauno miesto bendrasis planas).

The map above (Figure 49) demonstrates that every district has a lot of social/public used areas (such
as hospitals, schools, stadiums, etc.), and most of them distributed evenly among the area of all
neighborhoods. Unfortunately, it is not the same thing for green areas which can be used for the public
(parks, gardens, alleys and etc.). Dainava, Zaliakalnis, and Eiguliai have large parks such as Kalnieciu
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and Friendship park, which accessible for public and been renovated not that long ago. As well there

is huge woodland right near the northern part of Eiguliai district, Kleboniski park.

Recreational and wellness facilities.
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Figure 50. Distribution of recreational and wellness facilities (Kauno miesto bendrasis planas, 2011).
There are not that many retirement homes located in selected districts, and not many of them provide
an option as a daycare for seniors, as it shows on the map above (Figure 50). On the other hand,
recreational facilities distributed quite well, all around the selected districts. The natural environment

is one of the most significant influences in shaping the distribution of leisure facilities. We can see

that the most significant amount of recreational institutions located in Eiguliai, which equals to 5.

There are 4 different recreational spaces in Dainava as well as in Silainiai, and unfortunately none in
Zaliakalnis. The distribution and density of these institutions indicate the expansion of recreational

Typical traffic intensity

. siow

Fast

Traffic intensity diagram (Kauno miesto bendrasis planas).
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services in the relevant urban areas, their need, and the direction of formation of the recreational
environment of the territory (Kauno miesto bendrasis planas, 2011). In this context, analyzing the
development of recreational facilities, it can be found that the areas located close proximity to the

natural urban spaces (parks, forest, and greenery).
As for hospitals and clinics, they are located almost evenly in every single district, although many

seniors have own family doctors which they attend.

Traffic intensity.
In the diagram above (Figure 51), traffic intensity distributed around those 4 districts shown. This

data is the average date that was collected from several sources. The slowest traffic as expected is in
the main streets of each district: Savanoriu, Taikos, Raudondvario, Zemaiciu, and Jonavos. While
traffic within Zaliakalnis and Eiguliai district itself is pretty low, compared to traffic in Dainava and

Silainiai, which is slightly higher.

Criteria of site selection and possible sites for future development.

After all analysis work of the existing situation in all 4 districts, it was valuable to propose suitable
areas for future developments; in the case of this research project, it is a daycare center for seniors
(Figure 52). Based on all of the collected information from sociological survey, literature review, and

analysis of districts, 3 main categories of site selection were finalized:
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Figure 52. Plots option for future developments.

distance.

retirement population or 10-15 minutes of walking distance.

Accessibility via public transport. Bus stops have to be located within 10-15 minutes of walking

Future development needs to be located in residential areas with medium to the high density of
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e Green spaces, in the plot or 5-10 minutes of
walking distance.

Some of those plots might not follow all of the
established criteria. However, it can be sufficient
enough for the location of a daycare center. All the
selected plots have good accessibility for seniors in
adjacent residential houses, as well as from further
neighborhoods due to locations of bus stops (10-15
minutes walking distance). Unfortunately, not all of
them have a connection to picturesque green areas
with some sports equipment as well as recreational
facilities. Currently, some of the chosen plots are
empty and not used (mostly just as unofficial
pedestrian paths) besides some of the plots, at the
moment, occupied as kindergarten. The reason for
choosing such sites was that they could be
transformed as a multi-generational facility which
will benefit seniors in many aspects. Although, if
the demographic situation in Lithuania will be
constrictive, meaning there will be a lower
percentage of younger people (Yolanda Williams,
2017), these chosen sites can be fully reused for the
new structure of a daycare center. Both of these
cases will be explained in more detail further in this
research project.

3.2 Site analysis of selected plots

Site analysis is a preliminary stage in architectural
and urban design processes responsible for the study
of a given site's environment, geographic, historical,
legal, and infrastructural context (G.Z. Brown,
1985). For further and more detailed analysis, two
plots in Dainava area were chosen (Figure 53). Both
of the sites located in the center of this district and
surrounded by mostly high rise residential
buildings. This neighborhood, due to done analysis
and comparison, has an excellent potential for being
a successful area for new development such as
daycare center.

These two sites are well located and easily reachable
by bus as well as by foot (Figure 54). The walking
distance does not exceed 10 min, which is really
important for seniors and their physical abilities.

Figure 55. Building types around plots.
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Besides, both of these plots surrounded by many bus stops, which make it easily reachable for the
elderly form different neighbourhoods.

Secondly, we can see that most of the surrounding buildings for two plots are Soviet high rise
residential buildings (Figure 55). As well there are a lot of commercial areas such as grocery stores,
restaurants, and shops.

As we already know from the sociological survey, the maximum preferable walking distance for the
elderly is 10 to 15 min walk. From Figure 56, we can see that there are a lot of residential buildings in
that radius, which will make daycare easily accessible for seniors who residence in that area.

Last but not least is green areas (Figure 57). Both sites have access to a recently renovated park
(Friendship park), 7-10 min walking distance. In addition, there are a lot of different types of activities
provided, such as an outdoor gym area, sports area and lots of places for resting.

Footbal / sport field

[l Gy cauipment / athletic field

Figure 56. Maximum walking distance radius. Figure 57. Green and sport areas.
Historical background and site formation.

Site A.

Located in the middle of the Dainava district, Taikos pr. 57. The site surrounded by Soviet residential
buildings from north, south, and east sides and the school & sports field from the west side. The area
of the plot is 8910 sgm and used to be a kindergarten from approximately 1970 till 2018 (Appendix
6). Kindergarten was built by a typical plan, which located all around Dainava and some other
residential districts of Kaunas. Currently, the site is empty and abounded.

Site B.

Located at V. Krévés pr. 56 the plot surrounded mostly by educational facilities, while the northeast
side of the site is facing residential buildings. The plot area is approximately 10000 sgm. At the
moment, Site B is occupied by pre-school / kindergarten "Sun"("Sauluté") with the same typical
planning as demolished building on the site A. Opened in 1972, this kindergarten is still functional and
able to accommodate 210 kids from 2 to 7 years old.
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Physical and zoning analysis of the site

Site A.

Figure 58. Site A.
Currently, site A has a large pit from demolished kindergarten (Figure 58), which was approximately
demolished around summer 2018. For a better understanding of the plot and surroundings, several on
and off-site analysis were performed, such as sun & shadow study, pedestrian flow, site context, and
vegetation.

Sun & shadow study.

For shadow study, morning, afternoon, and evening sun movements were taken (9am, 12am & 5pm
respectively) to see how much of the natural lighting appears on the plot. Besides, it was really
important to see the difference of casted shadows during different seasons, since day in the time of
summer in Lithuania longer than during wintertime (Figure 59).

From this analysis, we can see that the area which is

better lighted naturally is the middle of the site. 3““ ﬂ

However still have cast shadows from the high rise == . U

residential building. == | [ I M\
_ o U = § / e \

Pedestrian flow. et

The plot for future daycare center surrounded by a 7 @ FE ‘ i —

semi-quiet residential area. It has a lot of pedestrian L J R R e '

paths that allow seniors to get to the plot from any  sjE= o | ‘j‘ U = [ —
side. Although due to school and kindergarten, ==
which are located nearby, that area has high

| e— —— — =

Figure 60. Site A — Pedestrian flow.
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pedestrian flow in the morning and afternoon, :-"“
which consists mostly of students and parents with ..o
kids (Figure 60). However, the high flow of people

does not disturb the site and still keeping it quite.

Site context.

Most of the buildings, which located around plot A
are authentic soviet high rise residential buildings
(5-9 story height), dated approximately to 1970s
(Figure 61). The process of renovation starting to
get over this district slowly but surely. For now,
there are two buildings nearby the plot that were
renovated not that long ago (approximately 2016-
2018), school, and one 5-story residential building
(Figure 62). As well there are few objects which were “implanted” due to change of the needs,
expansion of the city and population, such objects like Maxima XX & Norfa grocery store, bank, fast
food restaurant, and clinic.

F". ‘g‘

b,

Figure 61. Site A context.

Figure 62. Site A — Renovated residential building (left) & renovated school (right).
Vegetation.
As this plot abounded for quite some time, @ wenmo I[:] { E'—-U
vegetation is in a bad and chaotic condition. i: /
There are a lot of unplanned bushes and plants in =~ @ =~ S— )
the middle of the site, due to lack of maintenance. S N S
T

However, the boundary of the site still has many @ “my
trees of high and medium height, which play j’/ o .o—;‘
some sort of live fence (Figure 63 & 64). ’ B - ,‘ =
Some of them located outside of the boundary 7?'2 J‘:J l| T
line and still can be used to benefit the future "- il B \\
design of the daycare center. The site dominated . @ _"_‘_ J'
by tree species such as oak, rowan, birch, -E
chestnut, and maple trees. Most of them are quite

=

high 8 to 10 meters in height. =
Figure 63. Site A — Vegetation plan.
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Figure 64. Site A — Vegetation of the site.

Site B.

At the moment, site B occupied by
kindergarten "Sun"("Sauluté"), which was
built by the same, typical plan as
demolished kindergarten on the plot A
(Figure 66). The building was renovated
in 2018. During the renovation, new doors
and windows were installed, floor finishes
were changed as well as exterior “shell” of
the building (Figure 65 & 67). _ : S _
The mission of this facility is to provide 2- ' Figure 65. Site B — Kiderarten “Sun”.
7 year-old children pre-school education

services, to develop a harmonious, healthy, motivated, creative, foster ethnic culture and ecology,
mature school personality. Seek continuous development of teachers and in cooperation with the
parents to help the child to experience a happy childhood (Kaunas kindergarten "Sun").

The site analysis for this plot was done in the same manner as analysis for site B: sun & shadow study,
pedestrian flow, site context, and vegetation. It was interesting to see the similarities and differences
between those two sites and how it will influence further actions.
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Figure 66. Kindergarten “Sun” existing ground and level floor plans (Kaunas kindergarten "Sun").
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Figure 67. Interior spaces of kindergarten (from left to right): multipurpose hall, hallway from one block to
another, typical room for one group.

Sun & shadow study.

Plot B is surrounded by a few high rise residential buildings from the northeast side, which cast most

of the shadows on the site. However, compared to site A, this plot is more open and gets more natural

lighting throughout the day (Figure 68).

“

7 3 5
Figure 68. Site B — sun & shadow study (from left to right): shadows during summer, during autumn & during
winter.

Pedestrian flow.

Plot B as well located in between of few
educational facilities, such as Kaunas Viktoras
Kuprevic¢ius gymnasium, music school of
Miko Petrausko, and another kindergarten. As
a result of such placement, pedestrian flow
around the site is quite high. It is mostly used
as a transit area by students who are going
to/from school as well as parents who are
dropping off/ picking up kids from
kindergarten (Figure 69).

Site context.

Same as site A, plot B encircled by soviet style
residential buildings, although
implementation of renovation here is a little bit

Figure 69. Site B — Pedestrian flow.



higher compare to site A (Figure 70). As it was established earlier in this research project, the object
on the plot B is renovated. Other educational facilities such as kindergarten across and gymnasium
(Figure 71) also have been renovated not long ago (approximately 2017). Additionally, there is a new
structure near by the plot B, 9 story residential building which was built in 2018.

. Renovated volumes

Implanted volumes

Figure 71. Site B context.
Vegetation. ,
The vegetation of the site B is properly organized e
and well maintained (Figure 72). It has a live
fence from the south-east and north-west part, .
which consists of low planting. The south-west
and east-north part have higher trees which play
the role of a visual barrier for the playground
area of the kindergarten (Figure 73).
The site’s tree species are mostly rowan, apple
and ash trees. Most of them are quite high 8 to
15 meters in height.

PaN
Figure 72. Site B — Vegetation plan.
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Figure 73. Site B — Vegetation of the site.
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3.3 Experimental design of a daycare center in Dainava district

An architectural concept is an idea, thought, or notion that forms the core and foundation of a design
project and drives it forward. After all the collected information and zoning analysis of plots, a different
approach was used for each of the plots. This part of the research will show in detail ideas,

development, and implementations to the existing situation of the plots.

The main idea for both options is a multigenerational facility. The future development needs to be a
place where the elderly can interact with their grandkids, as well as have their own time for
entertainment. It is a well-known fact that multigenerational interaction benefits both kids and seniors
in many different ways. Currently, it is quite popular all around the world to design two types of

daycare centers together connected in one facility.
Advantages of such communication:

e Intergenerational interaction allows adults to be able to teach children things, such as how to

fold a towel, how to dust handrails, or how to categorize things such as by seasons or colors.
e Additionally, interaction with older adults has shown benefits for the children involved,

including fewer behavioral challenges and improved social development.
e Helps alleviate symptoms of loneliness and isolation

e Encourages the elderly to participate in physical activity while playing with children.

e Helps to feel valuable by teaching and transfer knowledge to the young generation.

3.3.1 Concept proposal for renovation/addition of a daycare center to an existing

kindergarten “Sun” at V Kreves 56 street

The first concept for an experimental design of a daycare center located on the site B. As we see from

site analysis, which was done earlier, the
plot is already occupied by kindergarten.

g g

The main idea of this design was to see = Tl | =

how we can combine these two functions i
(kindergarten & daycare center for the “:

elderly) in an already existing facility.
Additionally, this concept created by
current trend point to a bigger population
of elderly than kids in the future. IE E’

EXISTING STRUCTURE

Design program of the building.

After several sketch ideas, the easiest, ; T5T
sufficient, and proportional solution will

be to renovated two southeastern wings,
which currently used for 4 groups of 8-10 ;
kids (Figure 74). The additions can be r’——_\ﬂ}

implemented into floor plans with & ‘ “‘ ' |
minimal recognition and interference. —— o

be renovated and worked on.

.
This option is focusing on more or less Figure 74. Diagram of the conceptual idea of which parts need to
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equal division for both generation’s use. The Table 10. Building program.
building of kindergarten consists of 3 parts

Area per one

Quantity Rooms Total area (sqm)

which interconnect with each other. In the same il
way, it is important to understand which type : e s 2
of functions will be necessary to include, due 9 RESHORIH & 4
to restriction of a current building volume, site " Workshop area i& il
relation, and current areas, it is not possible to {eagacliy 20 pen
adapt as many functions. In Table 10 you can > e = =
see that the total existing area which will be 5 Ll - L
renovated is a little bit insufficient for required 2 SewRE 12 =
spaces, which means the additional structure 1 Cafeteria 35 35
will need to be added. Moreover, some of the 1 Lounge / free area 95 95
spaces such as the Kkitchen for cafeteria, 1 Library 100 100
multipurpose hall, offices can be on a share
basis with kindergarten. Total Area (sqm) 553
Existing area (sqm) 464

Massing study of the building.

On the subject of the 3D representation of this renovation, the concept is to create a better transition
area for the inner courtyard, which is currently used for kids to play. This transition area can be used
as an outdoor lounge area, where seniors can socialize, drink coffee, or read a book. Besides that, this
area can be used as semi-outdoor connection between two existing blocks. As for additional structure
with new functions, the best solution will be to create them from sides that are not used as anything
(not a transition, parking, or play area). After different implementations of these solutions, several
massing models were tested (Figure 76), which lead me to the outcome of this renovation (Figure 77).
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Figure 76. Massi.ng model from left to right: existing kindergarten building; rooms of 45 sqm can be added
from sides of the building on unusable areas; transition area connecting two blocks, as well as an inner
courtyard with the backyard.

Figure 75. The final outcome of the conceptual renovation.

72



3.3.2 Concept proposal of a daycare center located on abounded plot, Taikos pr. 57.

This option of a daycare center located on the site
A and will include an entirely new structure. There
is a vast potential of this plot, as it is easily
reachable but the same time quite hidden from
prying eyes. The main idea of this new development
is the connection of nature and surrounding

neighborhood (Figure 77). Make a daycare center
some sort of oasis, recreational space for the elderly
in the middle of this concrete jungle.

Design program of the building.

Figure 77. Concept sketch.

ok

The beginning stage in architecture is the building's program. The program is a list that defines the
spaces to be created within the building. It acts as an overview of the building specifications and
defines spaces with allocated square footage and Table 11. Building program of a future daycare

purpose, usage, or operation descriptions. With the center.

help of several site visits and sociological survey,
which was held during the previous stages of this
research project, the list of all spaces which seniors
might need was created. It included areas for
workshops, restrooms, multipurpose hall, and lounge
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zone for resting, gathering and socializing. However,

Quantity

Rooms

Total area (sqm)

1

Entry / Reception area

145

Cloakroom

20

Office

82

Multiourpose hall (capacity 50 per)

200

Workshop area (capacity 20 per)

200

Computer lab

56

Reading room

82

Lounge (indoor)

110

Lounge (outdoor)

225

Cafeteria (seating area)

195

Kitchen / Pantry

42

Restroom

53

Playroom

122

Nursery

23

Therapy room

11

Physio therapy / Gym

120

Indoor garden

146

Outdoor garden

278

Storage

31

Service

25

Circulation

319

Total Area (sqm)

2485
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what if we will go a bit further from typical and minimal space requirements for a daycare center? In
the table (Table 11), you can see all the functions that were included after finalized research of case
studies and survey results.

The daycare center should be a place of recreation, where seniors would want to go every day to feel
valuable and active. It will include such spaces as a computer lab, so the elderly will keep up to date;
indoor gardens where they can grow vegetables, flowers, and other plants not only during summer as
well as during colder seasons. Although it is quite common to have a family doctor of their own, the
future daycare center will still provide minimum medical procedures, such as shots, blood pressure
tests, droppers, and even therapy sessions (example light therapy room).

Another aspect of the understanding building planning is to create an internal zoning division, which
usually called bubble diagram (Figure 78). A bubble diagram's principal function is to help to translate
the program into a strategy or shape. Bubble diagrams are describing the program graphically and
allowing for simple statements, various configurations, and revisions. The created bubble diagram
show, in general, the circulation and placement of rooms in the future development. Creating a
relatively centralized plan, by arranging spaces around the main gathering area (lounge zone and
reading room), as well helps to make the space easier to navigate and get around for seniors.

The following step was to understand and study 2D volumes and different layouts of plans. From
schemes below (Figure 79), you can see several layout plans that mostly follow the space division of
the bubble diagram (colors of internal spaces follow colors of bubble diagram).
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Figure 79. Schemes of internal layout.

The main idea for all the schemes was not only centrality but also a rule of thirds. This rule was
applied by the division of plan into nine equal (or
close enough) parts and aligning spaces within
created grids. The result of this is a finalized scheme
combining all of the previous concepts (Figure 80), |—
you can see balanced symmetry and centralized open
plan, which will help for the elderly to room around
easily and socialize.

In addition to internal zoning, it is important to
understand the layout of the whole plot and how
outdoor functions cooperate with interior functions. To
have a better understanding of an outdoor
functionality, the zoning layout of the site was created ]
with the help of site analysis results (Figure 81). As we
can see from sun & shadow study diagram, the center

- western part of the plot getting the most sunlight  Figure 80. Finalized internal space division.
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throughout the year, due to that, /
that area will be much more J /

. L)
suitable  for  development / ,—-—1:-——-——,—1 X/
placement. However, privacy is ! oudoor o——

|
)| I
an essential aspect for seniors 7 3.;:;&933.:,7.;*\%;%-.:.,.?:.?“ :
who will attend this daycare A0 SO | MRS U\ :
. e i & | 1 activitiqp area 8|
center.  Although the site j® " | ¢ ¥ B4
. . S o 2
surrounded by height rise { g 9 4 1 oudbor -<:
. . _ . . . = ! | lourtye D
residential ~ buildings, it is b o 2 ¥ 1f’ g
. . . . 1 32, Day care center .1 | =
possible to achieve it by using e | CloccipN B l
greenery as a visual barrier as T : E i ‘1":
well as some landscape solutions | : : l. |
. [ | )
for the provided several zones ' 0 !
[}

for outdoor activities. (screens,
trees, fencing, etc) (Figure 81).
The areas for outdoor activities
divided into 3 parts: the zone
with sports equipment; the zone
for such activities as Yyoga,
dances, and celebrations; the Figure 81. Zoning layout of the plot.

zone for the outdoor lounge area. The plot will have several access points: for seniors who will use the
daycare center, for parents to drop off their children and vehicle access (for both service and users’
cars).

Massing study of the building.

The massing study enables the architect to see the project in a three-dimensional form in terms of
masses, shapes, and sizes of blocks. This study lets the architect see how the elements work together.
It was challenging to get the idea of how to make it open not only in 2D but also in 3D, and at the same
time keep it in balance with surroundings. The process included the study of different types of volume,
heights, natural light sources, and how it can be implemented into the design. Throughout this process,
several scenarios were created and studied of how the outer shell can look like and be implemented to
different plan layouts (Figure 82).

Figure 82. Concept ideas of building form/mass.
However, all of the created options looked raw and unbalanced. As a solution, the rule of thirds can be
applied as well into the form of future development. The division can appear not only in the 2D plane
but also be represented in the 3D volumes: heights of roofs and their shapes. Just as the finalized plan
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has a similar proportion, the main volume of the whole development has a similar proportion: 3 sectors

Figure 83. Maééing study stages (from left to right: The future daycare center take up 27 % of the whole plot;
The whole building divided into 3 more or less equally proportional parts; To brake monotone rhythm every
part has a different volume to previous).

The front part of the building has the most significant volume in terms of height to give more natural
light, spacious, and inviting feeling, as this area includes big entry lobby. The middle section of the
building includes a cafeteria area, library, lounge, and two workshop areas (which as well can be
connected). Additionally, these 3 segments of the building have large skylights to provide as much

natural lighting as possible (Figure 84).

Figure 84. Massing study — finalized form of the daycare center.

3.4 Elaboration of conceptual idea

The following part of this research project includes the design development stage, structural details,
landscape design, and other solutions for future development. In the design development stage, we are
using the conceptual idea and taking it one step further. This phase involves finalizing the design and
specifying such items as materials, window and door locations, and general structural details. In
addition, this stage focusing on the detailed site plan (landscape design) as well as floor plans,
elevations and section drawings with full dimensions, etc.
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3.4.1 Overall details of spatial division and general envelope of the future facility

From site analysis and zoning, we can see that the placement of each function on the site logically
connected to the surroundings. The whole plot has two access for vehicles from the west side
entrance and east side exit; 4 pedestrian entrances from north, west & east sides. The daycare center
has 3 different entrances: the main one from the south facade, secondary from east facade, and
additional entrance for playroom from the north fagade. The site plan (Figure 85) showing the
vegetation, which in case of this plot most of the existing trees are better to be kept as they are not
disturbing new structures as well as playing the role of a visual barrier (from east and north side of
the plot). Additionally, as mentioned earlier, the main concept is to create a small oasis in the
concrete jungle. One of the aspects which will represent the "oasis™ is the greenery on-site as well as
inside the daycare center, almost 33% of the site occupied by greenery, water features, and planters.

1

’ Existing trees
' New high to medium trees

. New lower trees

BE . Rubber tiles finish
. ‘_J Concrete pavement tiles

W Gravel pavement
a4

"ﬁ\’ Water feature ‘ [

[ Benches
Figure 85. Site plan (not to scale): 1. Daycare center; 2. Outdoor playground; 3. Outdoor sports zone; 4.
Outdoor area for other activities; 5. Outdoor lounge area; 6. Service car park; 7. Outdoor garden; 8. Parking
area for visitors; 9. Main entrance; 10. Secondary entrance.
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Besides, the whole site equipped with tactile ground surface indicators to make the daycare center
accessible also for older people with decreased eyesight. It is providing information about entry points
to the facility. For any further use of the outdoor spaces for activities, the elderly will require support
provided form employees of the center.

The outdoor activity areas divided into 3 zones, as we can see from the zoning diagram of the site. The
outdoor lounge area located closer to the (secondary) entry of the center to give visitors the possibility
to have their lunch, read a book, or have some social time with others. As it is shown on the site plan,
the lounge space covered by a pergola with weaving plants around it, as well as covered from the
adjacent building by existing trees. Additionally, there is a water feature that acts not only as a
decorative object of the plot but also gives a small physical boundary from the building (Appendix 7).
Regarding the plan of internal spaces (Figure 86), we can see that it is corresponding to the diagram
of space zoning from the previous chapter as well as keeping the grid structure within the proportion
to the rule of thirds. The finalized plan consists of a lot of different spaces with various uses:
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2. Cloakroom 20 sqm H ” !
3. Officel 39 sgm . ,___[ |
4. Nursery room 23 sqm E 7
5. Therapy room 12 sgm . ) 19 20
6. Classrom 1 57 sqm 9\ : =
7. Storage 1 7 sqm g 16
8. Computer lab 56 sqm 8 \f= — ] e : Ok — =
9. Male restroom 26 sqm g NN 114 I Jiﬂ( 21 l
10. Service 1 3 sqm 7N 8 : |
11. Classroom 2 84 sqm g = = ‘ =
12. Storage 2 9 sqm i ‘
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20. Multipurpose hall 200 sgm g a | “ 3 s ‘
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Figure 86. Level 1 plan (not to scale).

The outer envelope and, in a way, the shell of the building, is following the model of the massing study
stage. The building divided into 3 parts, geometrically and functionally. Additionally, each part has a
pitched roof with equal slopes throughout the building 8° and 16°. Elevations of the building have
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Figure 87. Elevations of the daycare center (not to scale).
similarities between each other. However, each of them has noticeable features such as the main
entrance in the front, outdoor lounge and garden from the left side, sports area from the rear side of
the building, etc. (Figure 87). The material for outer shell is the metal cladding in the shade closer to
timber so that it will have an earthier feeling, but also will be resistant to weather changes. There are
many benefits in this type of material, such as:
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e Low Maintenance

e Protection and Strength — The cladding protects from changes in temperature, wind, water
absorption, sunlight

e Lightweight Solution

e Aesthetics

e Environmentally Friendly — Metal cladding panels can be made of recycled materials, making
them environmentally-friendly and reducing the amount of material that goes to landfill. And
because they are made from common metals, at the end of their useful life as cladding, they
can easily be recycled (Gilcrest Manufacturing, 2018).

Interior details

Concerning interior spaces, the main idea was to create an open & "light™ space where the elderly will
feel calm, comfortable, but at the same time will have some privacy (Appendix 8). As was mentioned
previously, the whole daycare center divided into 3 zones. The front part of the building consists of a
spacious lobby/reception area, as well as two classrooms/ workshops areas, office, cloakroom, and
indoor garden. In the middle section of the development, we can see 2 more workshop areas, an
enclosed reading room, kitchen, and secondary entry to the facility. Furthermore, the third part has
more of an activity zone: multipurpose hall, physiotherapy hall, and playroom for Kkids.
Aforementioned, one of the concepts for a future daycare center is to create a multigenerational facility.
The provided playroom can be used for seniors' grandkids while their grandparents have their
activities. The central points for seniors to gather during brakes are cafeteria and lounge areas, which
also located in the middle section of the daycare center. However, the challenge was to create open
spaces for socializing while still giving privacy to visitors. After testing different options, planter boxes
turned out to be a valuable solution for physical boundaries. It is dividing interior spaces while still
creating overall and open space. As well as it is providing an internal area with lots of greenery, which
after the sociological survey, we found out will be an essential aspect for the older people.

Regarding the furniture layout, the main thing that needed to be taking into account is a seating area.
As people age, it is harder to be continuously active and "on the go". The aim is to make simple,
comfortable, and not an overwhelming furniture arrangement, so seniors who will use the daycare
center will have a possibility to have some rest and have their own time with books or friends (Figure
88).

From the survey result, we can see that the elderly will want to see more activities provided in the
center. Due to that, 4 different rooms provided: one computer lab; 3 other spaces that can be used for
crafts workshops, language classes, seminars, and many more. Each of the workshop areas has
different furniture layout to adjust to various possible uses. Additionally, two of the studio rooms can
be adjusted to each other, creating a huge working area for bigger events.

The concept of an oasis assumes to have plenty of greenery. The daycare center will have not only
plants as division objects, moreover an indoor garden/glasshouse. It is located right in the entry of the
facility and closed with fully glassed walls, so the visitors who are waiting in the reception area will
have a nice view of greenery. Indoor glasshouse has a place for seniors to grow flowers and plants all
around the year, as well there is a lounge/chill area to have a rest while enjoying the greenery (Figure
89).
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Figure 88. Interior spaces (from top left to bottom right): entry lobby, cafeteria, workshop room 2, lounge area.
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Indoor materials and color palette.

Mostly white colors for walls were used to make the interior brighter, as well as keeping spaces airy,
spacious, and not overwhelming. However, each zone (educational, lounge, cafeteria, sport,
entertaining, etc.) has colored accents, which make it easier to navigate around the facility. The
majority of those who responded to the survey expressed their desire to have more of a pastel and
green shades incorporated into interior space (Figure 90).

Every workshop area has accents on the walls and doors in yellow color, which are looking towards
the hallway. The physiotherapy room and multipurpose hall have blue cladding with blue doors, which
makes it outstanding for the decreased eyesight among the white walls around. As the cafeteria is
going to be the "central” gathering point for seniors, the main accent color for this area is green. The
green color is considered the most restful color for the eyesight, and when used in interior design,
green can create a sense of calmness and peace.

Figure 90. Interior zones divided by colors (from Ieft to right): entry to the workshop room, entry to a
multipurpose hall, cafeteria area.
Choosing a flooring material for the facility for older people does not need to be complicated (Figure
91). There are five main factors/questions which need to be considered:
e Slip-resistance: Does the flooring material offer a non-slip surface even when wet?
e Ease of travel: Is the flooring material easy to move over for a person using a cane, walker, or
wheelchair?
e Cleaning and maintenance: How much work does it require to maintain the flooring.
e Comfort: How does the flooring material feel underfoot?
Cushion: Does the roorlng offer some shock absorption in the event of a faII’7

Figure 91. Floor flnlshes (from Ieft to right): cork, linoleum, hardwood and carpet
Furthermore, the flooring of the daycare center also has the tactile indicators for people with vision
impairment, similar to one outside of the building. The tactile surface indicators created using
Australian and New Zealand standards: 300 mm weight tiles with 600 mm by 600 mm tile for crossover
directions.
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3.4.2 Structural details

To make this development more age-friendly, it consists of a singular level, which helps to reduce the
chances of elderly users to fall or slip. Due to that, the whole building has a pretty big built-up area
considering the number of levels.

As you can see from elevations and the plan, the building required some strong structure system for
roofing (Figure 92).

W e

= = _uﬁfw grjj r““mﬁf@
| i 1 oo & | H_l

Figure 92. Sections of the daycare center A-A (top) & Section 1-1 (bottom) (not to scale).
After testing and consulting with the expert regarding the structural aspect of the building, the steel
truss system was chosen as the most suitable solution. The truss system is covered with a plaster
ceiling, which will provide some space for electrical wiring and ducting (Appendix 9). As well such
roof will need additional support — columns, which are concealed in walls to create esthetically
pleasing interior spaces.
For a more considerable amount of natural lighting, which will be very helpful to the elderly
population, significantly sized skylights were added to all sections of the roof. Nevertheless, it gives a
problem of overheating the indoor spaces. Few solutions were applied to improve the design: the use
of low-emissivity glass and the use of automated louvers. Low-e glass is capable of reducing the
amount of heat transmitted through the glass by about 30 percent compared to standard glass. Low-e
glass further increases thermal quality by reducing glare and avoiding damage done by ultra-violet
rays.
Secondly, the automated louver system can be implemented to protect from obtaining solar heat and
obtained by automating the blinds to ensure maximum shading rates at all times. It is also can provide
protection against glare due to the variable positions of louvers, as well as excellent light regulation.
The shading louvers can be operated from the inside of the building using a simple touch-sensitive
wall switch (single touch to fully open, fully close, or open to an intermediate position). The employees
of the daycare center as well can set an automatic operation in response to the natural changes as well
as to operate in the response of the building occupant’s daily routine.
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Flexibility in transformation and adaptation.

Due to the current world pandemic COVID-19 a lot of architectural standards will need to be adjusted.
The future developments will require to have multifunctional structures which will be easily
transformed and adjusted to provide sufficient space |
for social distancing. Joe Yacobellis, Greenvale's
associate and design director, thinks public spaces are
evolving. Some of the general planning requirements
for public space design will change to better reflect a
modern way of living that will require greater personal
space (Jeffrey Steele, 2020). The main victims of this
virus are the elderly population, for that reason the best
solution will be to create structure which will be
adaptable to an emergency facilities. Manhattan's
Javits Convention Center has been turned into
temporary hospitals while parking garages have been
transformed into critical care facilities or emergency
care stations. Architects also helped erect a tented
emergency a field hospital in Central Park, New York
City. Many buildings, formerly used for different
purposes, now serve as quarantine sites for people  Figure 93. Diagram of an adaptation of the
exposed to the novel coronavirus. daycare to a medical center.

From the diagram you can see that with help of lightweight partitions the floor plan of the daycare
center be transformed into a medical center helping to treat people and take some of the patients from
overloaded hospitals (Figure 93). It will be able to accommodate around 50 people with corona virus
(green color), additionally, the offices and staff spaces can be transformed and used as labs and
facilities for medical employees (orange color).

3.4.3 Rainwater collection system.

Another aspect that would be beneficial to include in the design is sustainability. There are several
different points of view about this concept and how it can be accomplished. Sustainability became a
common solution in the architectural world. The main aim of this study is to get an understanding of
how systems function, remain diverse, and produce everything to keep ecology in balance.
Sustainability is a process by which people avoid the depletion of natural resources to keep the balance
so that the quality of life does not decrease.
One of the most impactful solutions is a rainwater collection system. Rainwater harvesting is the
process of collecting water from a structure or other surface in order to store it for later use. Harvesting
rainwater from the roof is the most frequently used solution. The collected water will travel from gutter
to storage by downpipes.
Rainwater collection has quite a few benefits:

e Itisarelatively free and clean source of water.

e Full control over water supply, provide an excellent back-up source of water for emergencies.

e It promotes self-sufficiency and helps conserve water.
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e Better for gardening, because it is non-chlorinated.

e Using the efficient, inexpensive and easy to operate technologies.

e The flexibility of the system, which allows for expansions, reconfigurations, and even

relocations.

In this design, the main source of the rainwater collection are gutters and concealed downspouts which
taking water into an underground storage tank, from which water been transmitted for:

e Restroom (toilet flushing, tap water)

e Hydronic radiant floor heating

e Gardening (indoor and outdoor)
The secondary source is a water feature, which directly collects rainwater and mostly used afterward
for gardening purposes (Figure 94).
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Figure 94. Rainwater collection system diagram.

3.4.4 Evaluation of experimental design results

It is not only important to create a delicate building with a charming design which elderly will like and
visit, but it is also very crucial that the proposed design will respond and correlate with Universal
Design principles, as it is the main aspect of this research project. The created a diagram expressing
the solutions which were used in the design and how they relate to Universal Design (Figure 95).
As you can see from the image below, all of the solutions quite simple but same time increasing quality
of life for elderly. From all of the previously done research, the main aspect which needed to be
followed is single grade entrance and minimum level change. Therefore, a single story for the
development for the elderly is a beneficial solution. Secondly, the principles of Universal Design
suggested providing wide hallways to create equality in use, so everyone can use the space at the same
time even if you using a wheelchair; it also can reduce the level of “errors” (in elderly situations is
falling) and etc. In the proposed experimental design, there are only two hallways that only take a span
of 3-4 meters; however, it is still considerably wide, so users are not putting the user into really tight
space, still feel the spaciousness and can comfortably move around. The rest of the building more like
an open-plan space, which will provide freedom in movement for seniors. As well open-plan spaces
are beneficial for users as it is easy and simple to remember the way around, making space familiar
faster.
There are as well such universal solutions that sometimes been ignored in building designs, which was
made as well age-appropriate in this design:

e Double action door - seniors using less strength entering and exiting spaces

e Automatic doors into the restroom
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e Grab bars all around the building

e Seating areas not only inside the building but also outside
Furthermore, while designing for the elderly, materials choice needs to be considered, especially for
flooring. Aforementioned, all finishes which were used are age-friendly, non-slippery, low
maintenance, and providing comfort.
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Figure 95. Evaluation of the proposed design.
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General conclusions

1. The analysis of literature had demonstrated that birth rates are decreasing over the years while
life expectancy is increasing. Therefore, the elderly population is growing at a faster rate than
children. The changes we experience during aging may be difficult not only from the physical
side but also from psychological. Sudden shifts as weakening of health, the deterioration of the
family, and lack of care from society threaten the wellbeing of older people. Unfortunately, it is
common in society that older age is seen as irritable, inactivity, and overly emotional. Due to
these beliefs, stereotype and negative attitude appears. These stereotypes can follow with
different types of complications, such as the shortage of acceptable architectural solutions for
spaces for the elderly.

2. Universal design is one of the crucial tools which can help to improve design not only for
disabled people but also for the elderly. The main philosophy is to create a design that fits all.
In 1997 a group of specialists of North Carolina State University led by Ronald Mace drafted
“Seven Principles of Universal Design:

e Equitable Use;

e Flexibility in Use;

e Simple & Intuitive Use;

e Perceptible Information;

e Tolerance for Error;

e Low Physical Effort;

e Size and Space for Approach and Use.
These principles help to create environments that meet the needs of people with mental, visionary,
hearing, and mobility deterioration. Principles of universal design can be applied not only to
architecture but also to product design. By using such simple things as grab bars and ramps, we
can facilitate movement for seniors. With double-action or power doors, space can be easily
accessible for anyone. However, it is not as recognized and well spread among specialists, and
it is developing but not in the rapid direction. Consequently, a simple functionalist approach to
architecture will not be enough for someone to capture genius loci. However, a combination of
functionality and understanding is required to enhance the quality of life and places effectively.

3. The research on-site in the elderly care institutions in Lithuanian has demonstrated that these
facilities are more concerned with keeping seniors healthier from the physical side but not from
personal and emotional. The main mistake of architecture for the elderly is making facility
medical looking, bland, and lamentable, which brings the elderly to a more isolation and
loneliness state. Nevertheless, if we (society) care about our future and future of our seniors,
we need to consider using more of universal and inclusive design aspects. By creating spaces
that are easily accessible for all users despite their capabilities, we can eliminate unnecessary
complications, make the elderly feel included. Universal design is equal to inclusion, and it
helps to create a more independent and positive space, which will increase the quality of life.

4. The sociological survey of the elderly people in Lithuanian has demonstrated that most of the
seniors had a strong belief that the current conditions of facilities for seniors need some
improvement to accommodate their needs better. Most of their comments express the need to
be integrated into the community rather than to be isolated. Several studies have shown that
social interaction reducing cardiovascular problems, health issues such as depression, and even
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lower blood pressure. Some seniors feel that looking after their grandkids makes them
healthier, more active, and most importantly, valuable. There is a belief that elderly people do
not need much, but after interviews, it was clear that seniors would love to participate in
different types of workshops and activities. The main findings of this study are that architecture
is not a substitute for social care, but when it is designed to meet the needs of its inhabitants, it
is able to provide assistance and care for older people. Care for the elderly through architecture
go beyond such issues as grab bars, ramps, and signage, and it also strives to meet the social
and behavioral needs of the elderly.

Previously made research on-site shown the lack of age-friendly facilities in Lithuania. This
study provides an analysis of residential areas of Kaunas for further consideration of
development placements. The site selection process highlighted suitable arrangements for
similar developments by taking in a count chosen criteria: accessibility via public transport,
position in residential areas, green spaces within walking distance.

From all the collected information, it was clear that a daycare center will be a suitable solution
for the elderly in Lithuania. Daycare center for seniors is designed to focus on enhancing the
elderly’s lives through socialization with others while receiving assistance, supervision, and
daily activities. The proposed daycare center is a result of understanding seniors’ needs and
responding to them through the built form. The main concept was an oasis, recreational space
with a wide variety of spaces for the elderly in the middle of the post-Soviet residential
neighborhood. It includes a lot of greenery not only in outdoor spaces but also within the
interior, a glasshouse, planters, and green screen (as a space divider in the cafeteria area).
Additionally, the center has different workspaces, lounge area, library, multipurpose hall and
even a playroom for seniors to bring their grandkids, which helps to introduce
multigenerational activities. In the experimental design stage, the collected information was
used in combination with a different implementation of universal design to see which one is
more suitable and needed for seniors. Such universal design aspects as a minimum change of
levels, grab bars, a lot of natural light, wide hallways, double-action door, and others were
applied to the design of a daycare center. Besides, it was crucial to minimize the level of
discomfiture by creating an open plan where seniors will move around quickly and
comfortably.

Overall, the results of this research project demonstrated the following findings as solutions to
how the elderly population environment can be improved:

e Simplicity in the spatial organization;

e Provision of simple circulation and navigation both inside and outside of the building;

e Consider that spaces will be accommodated by all types of users who may have a
disability or not;

e Create spaces that will help the elderly to maintain independence and have the ability
to be active outside of their homes for as long as they would like;

e Create a strong and impressive relationship between people and places. A sense of place
is an important topic that can improve human-place relationships and sustain
environmental quality;

e Wheelchair accessible spaces including restrooms;

e Provide privacy and common space for socializing;
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Use of age-appropriate dimensions not only in the interior design and furniture
placement but also in the space division;

Creation of diversity in spatial design to meet the needs of all users, in order to allow
them to choose the appropriate one;

Ensuring safety for elderly by minimizing hazards and level of impediments;
Provision of natural lighting sources.

Nowadays, universal design became a trend in architecture; everyone tries to use it but not to
its full potential. Unfortunately, the only layer of society that getting affected by a lack of
knowledge (of universal design) is the elderly. Well-designed space encourages seniors to be
more active, happy, and inclusive with society.
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Appendix

Appendix 1. Kaunas Panemuné retirement home, 3d level floor plan — Daycare center.

WORKSHOP ROOM

Appendix 2. Kartu Namai — Ground floor plan, where daycare center marked with red.
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Appendix 3. Senjoru dienos centras Keturlapis Dobilas floor plan.
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Appendix 4. Atgavia daycare center floor plan.
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Appendix 5.

Site A. Map from 1997 (

https://map.tpdr.lt/tpdrgis/index.jsp?action=tpdrPortal).
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Appendix 6. Questionnaire.

1. Gender:

a.
b.

2. Age:

a.
b.
C.
d.

Male

Female

60-70
70-80
80-90
Above 90

3. Marital status

Single
Married
Widowed
Other:

4. Living situation

a.
b.
C.
d.

With family (wife/husband, kids, grandkids etc.)
Living alone

In retirement institution

Other:

5. Do you have any disabilities?

a.
b.
C.
d.

Bad memory
Decreased vision
Decreased hearing
Others:

6. Activities interested in:

a.
b.
C.

o

Sport activities
Social activities
Crafts

Walking
Others:
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7. How often do you use public transport?

a.
b.
C.
d.

e.

Daily

Once or few times in a week
Once or few times in a month
Very rarely

Never

8. Do you use any new technology?

a.
b.

C.

d.

e.

Not really, | find it difficult

Not really, I do not need it

Sometimes, to be able to contact with my family and friends
Yes, on a daily basis

Others:

9. What colors do you prefer? Does it make you happier?

a.
b.

C.

d.

e.

f.

Bright colors (red, yellow, blue)

Pastel colors (beige, light blue, lavender, etc.)
Dark colors (brown, black, dark blue, etc.)
Earth colors (brown and shades of gray)
Green colors and its shades

Other:

10. What you prefer more:

o &

a o

g.

Natural lighting, daylight

Muted natural lighting

Artificial lighting

Artificial lighting that | can adjust
Acrtificial muted lighting

Less lighting

Other:

11. Do you require additional help in day to day activities?

a.
b.
C.
d.

Yes, simple task quite hard for me
No, | am pretty independent
Sometimes

Other:

12. What makes you happy?



13. Do you pay attention to signages?

a.
b.
C.
d.

e.

Yes, they help a lot

Not often, as it hard to read them or see
No, I do not use them

There is no signages in my environment
Other:

14. If you living alone, what kind of everyday struggles you face:

15. Which institutions, facilities or infrastructure you use the most?

o &

a o

e.
f.

0.

Medical (nursery, doctor, etc.)

Parks

Sport equipment in the parks

Culture centers

Work studios (craft classes, development classes and other social activities)
Daycare centers

Others:

16. How often do you visit daycare/ community center?

a.
b.
C.
d.
e.
f.

17. Would you visit a community or daycare center if it was easily accessible? (choose one

Daily

Weekly

Sometimes

Never

There is no daycare/ community center near by
Others:

option):

o &

- ® o O

Yes, | visit every day

Yes, | visit once a week

| visit occasionally

| only visit the community center
| only visit the daycare center
No, | wouldn't go, | don't need it
Other:
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18. At what distance should your community center or daycare center be located?

a.
b.
C.
d.

10 — 15 min walking distance

Within few minutes by public transport
Easy to reach by car

Others:

19. What would you like to see in community center or daycare center?

o o o

@ = o

Open and bright interior spaces

Lots of bright colors

Pastel, calm colors

Many different activities

Sport equipment

Garden with resting places, plants & water bodies
Community garden

Other:

20. What equipment would you like to see in the daycare/ community center?

a.

o

a2 o

o «Q oo

Grab bars

Elevator

Large switch buttons

Wide hallways

Automatic doors

Clear presented building plan with links
Well visible signs and links in spaces
Non slippery floor

Wide doorways

Possibility of accessing space on a wheelchair
Spaces that are easy to navigate

Others:
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Appendix 7. Exterior view of the proposed daycare center.
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Appendix 8. Interior view of the proposed daycare center.
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Appendix 9. Fragment of the section 1-1 showing the details of roof trusses as well as the roof/wall/floor
connection.
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