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ABSTRACT

The world has been changing at an unprecedented rate in the last century. With a move towards globalization, where the world is more
connected than ever, there is a sense of placelessness. Optimized technology and highly standardized commercial regulations have limited
the possibility of creating a rich urban form to some degree. In African cities, in this case, Nairobi, there has been little attempts at extracting
the uniqueness from the regional culture, especially on highrise buildings. On the other hand, with advancements made in technologies, in

this case, Parametric Design, optimized technology can be used to extract the uniqueness of any culture.

This research seeks to investigate whether Parametric Design can be used to advance what can be conceptualized, designed and built. The
author chose to focus on facades particularly because they are the most visible and relatable aspect of a building from the outside, aside from

form.

Based on the literature reviewed concerning the expression of culture on facades, and how parametric design can advance it. The author
established that little attempts had been made at expressing culture in Nairobi. And even though Parametric modeling can be used to model

culturally expressive buildings, some cased studies showed that it can be achieved using simpler means.

Therefore the overall conclusion was parametric modeling can actually help in this endeavor but the main problem was not a limitation of
technology, rather it was a lack of willingness to challenge the boundaries that existing technologies have limited. Inspiration is everywhere

in the African Continent, Architects and designers may need to step up.

Parametric Design through powerfull, is merely a tool. A tool is only as good as the person who wields it, how inspired they are. It is more

about the architects needing inspiration.
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Figure 57 Map of Africa showing Kenya WRHere Qll the DUIIAINGS CROSEN ..............c.veeeeeeiieeeeee ettt e e e e ettt e e et e e ettt e e e sttt e e s sseaasaaseaaeassseaesanssaesassaaaesassesennssassansanen 57

Figure 58Map of Kenya showing Nairobi county, where all the CASe StUTIES QIe CROSEI .............oeeeeeeeeeeee ettt e e et e e st a e e sttt e e sttt aesasstaessasasaeesseaessnseasssanenen 57
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Figure 59 Map of nairobi SNOWING the CENItAl DUSINESS DISTIICE ..........ccc.veeeeeeeeieeeieeeeeetee e ettt e e s ee e ettt e e e ettt e easaea s e tseaeaassssaeassasaaassesasassseaeaasssasassssasansssssasssasanssesseassssennneees 58
Figure 60The Nairobi skyline wioth some of the case study buildings CONEIIBULING O FE...........ooeueiiiiieiiiiiiieee ettt sttt st s e st e et e st e sneesteeeaneas 58
Figure 61 Map of Nairobi CBD SNHOWING the BUIIUINGS CROSEIN ............ceecueeeeeeie e e tee ettt e et e e ettt e e ettt e et e e e ettt e e aastseaeaasseaaassesaaansseaaaasssaeaassssanansssasaasssasanssesseanssessnsnnees 59
Figure 62 Map blow up showing the location of Kenindia House at the corner of Loita street aNd ULQii SLTEEt ...........ccueeeeeveeeeeeiieeeeeeeeesee et e e sctta e esae e e et aeesaaaesraeas 61
Figure 63 Kenindia House building with its butter-colored billowing buttress SIOPING AOWN ...........c.c.covuieiieiiiiiiieeeeeeee ettt sttt sttt ste e st e st e saeenanees 61
Figure 64 A sketch that captures the aesthetic Of the fOCAAE. SOUICE- AULRON ...........cooueeeieiieeeee ettt ettt ettt e e st s e st e et e st e et e st e sneesneesaneas 62
Figure 65 The Geometric clean vertical lines created by the facade. Its clear that th facade inspirartion was a response to climate. Source-Author ...............ccccccuveeeunee.. 62
Figure 66 The Geometric clean vertical lines created by the facade. Its clear that the facade inspirartion was a response to climate. Source-Author .............cccccouvvveenneen.. 63

Figure 67 The Geometric clean vertical lines created by the facade. Its clear that the facade inspirartion was a response to climate. The Fagade lacks variety in color and

LTI Ye TV I el=RY YV T GO USRS 63
Figure 68 Map blow up showing the location of City Hall Annex on Muindi MbBingu Street. SOUICE-AULROL ..............ueeeeeeeeeeieeeeceeeeectte ettt e et tte e e e ette e e et aaestaaeeestseaessaaeeas 64
Figure 69 The Geometric elements that make up the facade ofn the building. There is minimal variation on the facade in both form and color Source-Author ................ 64
Figure 70The Geometric elements that make up the facade ofn the building. There is minimal variation on the facade in both form and color Source-Author ................. 64

Figure 71 City Hall annex Building iin Nairobi CBD with its modernist facades, the level of variety on the facade is more expressive, but its a variation of similar elements.

.......................................................................................................................................................................................................................................................................... 64
Figure 72 Map Showing the location of the Hyslop Building in the university of nairobi main campus. Source Author Modified. ...........ccccovueeceivveencieiriieeeeeeeee e 65
Figure 73 Eggcrate sun shading devices on the University of Nairobi Hyslop Building. The Geometric patterns give the building fa¢ade a unique look while providing
SUNSNAAING t0 the BUIIAING SOUICE = AULNON......oeeeiieeeeeeeee ettt ettt e e e e ettt e e e e e e ee it aeaeeeee st taa s e aaaeeaaasssaseaaaaesasssssseaaaeeaassssssessaessasssssassaaasasassssesesasaessssssssesasenasssssnnens 66
Figure 74The Eggcrate sunshading devives that define the facade are created by the cylindrical forms. Note that the juxtaposed circular forms creates another form to
lolo [0 Ao d g TV o Tq =48 Y TV (oA VU [ Lo ) gl Lo [ =L [ USSP 66

Figure 75 The Eggcrate sunshading devives that define the facade are created by the cylindrical forms. Note that the juxtaposed circular forms creates another form to
add to the variety. Source http://www.archidatum.com/galleryid=3131&N00E=3137 .........coeeurueeeeeeieeeieeeiteeesteeitee s et e ettt e ssteeetresesteesssessassesaseseassasaseseassessessassesasessassenses 66
Figure 76 Abstract art of the side of the Hyslop building. The attempt is to have a motif on the builkding shows the architect had intention to have a culturally expressive
building. Source http://www.archidatum.com/GaleryPid=31318N0AE=3137.........ccvweeveeeieeeeieeeereeeieeereeeieeesiseeeiseeetstestssestsesesssesissssissesissssissessessssesssssissessssssssesssssssssesans 67
Figure 77 The Overall effect had opn the Building by the cylinderical shading devices. The circular shape, Its negative space and the shadow wffect created give the

building a variety tRAt IACKS iN OTREI DUIIAINGS ...............oeee ettt ettt et e et e e et e e et e e sttt e e e ettt e eaasseaeaasseaaeaas s e e eaanteaeesseeaeansseaesasseaaeasseeaaaasseasansasassanseassssenananne 67
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Figure 78 Map showing Sheria house ( Attorney General Chambers) in the NGirobi CB. SOUICE AULNON .............ceeeuveeeeeieie e et e et e e ctae e e stte e e s etta e e esaaaaestaaeesssesansnneeas 68

Figure 79 Sheria House with its ismalic hexagon patern facade. The Detail of the facade is however lost when viewed from a distance. Source

http://www.archidatum.com/GalleryPid=3131&NOME=3137 .......c..oecveeeeeeeeeeeeeeeeeeee e ettt e ettt eete ettt e s aseetseeassseassseesseessssaasseeaaseaeassesaseesaseesasesaaseesaseaasseeaasessassessseesssesarasaseesaes 68
Figure 80 The Isalamic Hexagon design with a star of david in the middle essentially defines the pattern that is repeated on the facade. source Author........................... 68
Figure 81 The hexagon repetaed 0N the fOCAUE.SOUICE AULROL .........coc..oorueeeieeieeeee ettt ettt ettt et e it e st e st e st e st e st e st e s ate e e st e s bt e eabeesaseesaneesaneenaneas 68
Figure 82 Sheria House. Its ismalic hexagon patern facade. Source http://www.archidatum.com/gallery?id=3131&N0AE=3137 .......cccecvevuesesesrseseeieiesiesiesesese e 68

Figure 83 The Shapes in the Facade that are repeated over and over, at a similar scale. From the previous case studies, Its becoming clear that a facade becomes mnore
interstying as the NUMDEr Of €IEMENTS ON L INCIEASE. ......c....coeueeeiiieieeee ettt ettt ettt ettt et e ettt e st e ettt e st e ettt et e et e ate e st e e ate e st essseenuseesabeensseenaneenateenaneenane 69
Figure 85 A close up of the Sheria house pattern. Despite its seemingly complex structure on the overall fcade. It sis actualy simple when broken down to its simple forms.
The simplest form is @ heXagon With G SEAT iN TR MUAIIE..................ooeeveee ettt e e et e e ettt e e e ettt e e e et e e eassaaeaasssaeaassesaesssaeeasssaaaantseseasssaeaassssaeasssseesssaasassnanans 69
Figure 84 A close up of the Sheria house facade. The patternis repetitive. and beacuse of its small scale in comparison to The patterns on Hyslop building, it appears more
intricate. Source http://www.archidatum.com/gallery?id=3131&N0TE=3137 ........ccccvevveveeeeetestesesieeieeteesteete et te s e s st s tesstestestetessessessesseeseeatansessasseasesseasessssssensasessesseasesnsannans 69
Figure 86Amancio Guedes (a.k.a. Pancho Guedes) was born in Lisbon as Amancio d'Alpoim Miranda Guedes in 1925.Source
http://www.archidatum.com/articles/pancho-guedes-a-legend-of-african-modernism-architeCture-gieS-at-90/ ..............ccvueevueeiiureeiresieeeieeesireeeirsesireeeiesesiseesssessseessenses 70

Figure 87 Prédio Abreu in Maputo, Mozambique. Source http://www.archidatum.com/articles/pancho-guedes-a-legend-of-african-modernism-architecture-dies-at-90/

.......................................................................................................................................................................................................................................................................... 70
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Figure 89 African fabric which inspired the facade of the building.African Art - Tribal Art / Kuba Cloth Design .Source- https://www.amazon.com/African-Art-Tribal-

DeSigN-EtNNOGIrAPRIC/AD/BOLINIPZI0E ...........ccooeceeeueeereeereeeteetseeeteeteeeesteeeseeeseeaseeseesseeseeassesssessseasseaseaseeaseesseasaessaesseabseasseaseeasseasaeasaaseaassaaseeasaessaasseabsensseassensseassesssasesaseesenasens 71

Figure 90Prédio Abreu in Maputo, Mozambique. Source http://www.archidatum.com/articles/pancho-guedes-a-legend-of-african-modernism-architecture-dies-at-90/71
Figure 91Prédio Abreu in Maputo, Mozambique. Source http://www.archidatum.com/articles/pancho-guedes-a-legend-of-african-modernism-architecture-dies-at-90/71
Figure 92African Art Painted of facade in Burkina Faso. Source https.//www.imperial.ac.uk/evening-classes/courses-starting-in-january/january-courses-list/african-art-
L L1712 RS 71
Figure 93Prédio Abreu in Maputo, Mozambique. Source http://www.archidatum.com/articles/pancho-guedes-a-legend-of-african-modernism-architecture-dies-at-90/72
Figure 94Fractals like these can seem too perfect to be true, but they occur in nature and plants all the time and are examples of math, physics, and natural selection at

work! When we see order in the world, we think it must be some human hand that made it so. (PARAMETRIC HOUSE, 2019) .......uuueeeeeeeiireeeeeeeeeeicirevieeeeeeeciiavveeeseessssisnnens 72
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Figure 95Galileo Galilei in his Il Saggiatore wrote, “[The universe] is written in the language of mathematics, and its characters are triangles, circles, and other geometric
figures.” There is order in nature, and artists who want to reproduce it faithfully spend hours studying nature’s forms. (PARAMETRIC HOUSE, 2019) ........ccccevevceeveenunne. 72
Figure 96But Galileo Galilei in his Il Saggiatore wrote, “[The universe] is written in the language of mathematics, and its characters are triangles, circles, and other
geometric figures.” Parametric Design softwares allow designers to match the beauty of nature wjile ata the same time delegating the complex mathematics to the
SOfAtWIE. (PARAMETRIC HOUSE, 2019) ....ccueeeeieeeeeeeeeee st e et e st e ettt e s e e et e st e s st e s ateasaseasateaeaseasataasasaasateaaaseaeatsaeaseaaateaeaseaaastaaaseaaassaanstsaaseaanssa e st aanssaeassaassaastaansssesssasnssaans 72

Figure 97The dynamic quality within the project has been achieved through the flexible design of outer shells for controlling light and visibility. Source

https://parametric-architecture.com/revolving-bricks-Serai-by-a-p-p-ArCRItECES-ASSOCIALES/ ......cvvecueeeeeeeeeesieeeieeeeeeeeeeeetteeeeeestesesesesseeessestseeesssestsseesssesssesasssesssseesssenses 73
Figure 98 Dynamism in the Revolving Brick facade. Source http://www.iaacblog.com/programs/parametric-skins-revolving-bricks-Seraif .............cccoeevueeesvesivsvvsverieennns 74
Figure 99The facade is designed to counter Solar gain Source http://www.iaacblog.com/programs/parametric-skins-revolving-brickS-Seraif .............cc.ceevevervvrvvsvvrvvenunns 74

Figure 100 The dynamic quality within the project has been achieved through the flexible design of outer shells for controlling light and visibility. Source
https://parametric-architecture.com/revolving-bricks-Serai-by-a-p-p-ArCRItECES-ASSOCIALES/ ......cvveeuueeieeeeeeeieeeeieeeeeeeeeeesteeeaeestaeeessesaeeessestseessssestsseesssesssesasssesssseesssenses 74
Figure 101The Dynamic facde achieved through Parametric Design Software. Source http://caoi.ir/en/projects/item/1241-revolving-bricks-serai.htmi ........................... 75

Figure 102 The Dyanmic facade Allows for view outside while at the same time reducing the solar galre. Sourece http://caoi.ir/en/projects/item/1241-revolving-bricks-

R4 112 ISR 75
Figure 103 The Dynamic facade achieved through Parametric Design Software. Source http://caoi.ir/en/projects/item/1241-revolving-bricks-serai.htmi ........................ 75
Figure 104 The east facing facade to the revolving Bricks Serai. Source http://caoi.ir/en/projects/item/1241-revolving-bricks-serai.itml ...........c.ccccoevvevveveeveeeveeereeireenn, 76

Figure 105 With advanced algoragiths, The designer ccan make the facade turn to make anyform the pleasse. Where every brick on this facade actsa a pixel to the
greater image. http://caoi.ir/en/projects/item/1241-reVOIViNG-BriCKS-SEIAI. ATMI .............ccvveeveeereeeieeeieeeieeeeteeeiteeeteeetteeeseeeiseeseseeeessestseeesssesasessssesasesesssesasssssssesresssssesans 76
Figure 106 The Facade archieved by the Parametric software, The high level of dynamism, achieved with relative ease could not be done previously. Source
http://caoi.ir/en/projects/item/1241-reVoIVing-DriCKS-SEIQI. AT .............ccueeeeeeeeeeeeeeeeeeeee et eete e e e ettt e et e e et e e aeeetse e e tseeetseeeaseesaseasassesasaseassesasesessseaasssessesasesessesaresessenans 77
Figure 107Running the Algorith on the facade creates various aterations to it.http://caoi.ir/en/projects/item/1241-revolving-bricks-serai.html..........c..cccccvvvevvveeervennse.. 77
Figure 108 The initial concept for the design is a brick that rotates. When Multiple bricks are stacked on top of each other, and each rotated to a specific angle. The
Algorithm defines how the bricks rotates. Source http://www.iaacblog.com/programs/parametric-skins-revolving-brickS-Serai/ ...........cocuvveevveesviveevieesivesieesieesieesnens 78
Figure 109The brick pillar, then create a grid of bricks. The grid of bricks is acted upon by an algorthm by running a script. To define the overall image created by the

facade, the designer can choose to use apoint attractor or even choosean image to define the rotational of each individual brick Source
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Figure 111Figure 0 INURBS Editor in Grasshopper gives a real time feedback on the 3D model such tha a designer can see what they are4 editing Source
http://www.iaacblog.com/programs/parametric-SKinS-r@VOIVING-BIiCKS=S@ITI/ ............ccvveeiueeeieeeieeeieeeteetees e e e ste e sttt e sttt e sttt e essesseesseesteesseesasessssaesasessssesssessssessesssssesans 78

Figure 112NURBS Editor on Grasshopper plugin for Rhino. This is where the Parameters at play are defined. Source http://www.iaacblog.com/programs/parametric-
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Figure 113 Sketch up by trimble is a 3D Modelling softwware that was selected to be used for the simulation. Sourcce. SketchUpP.COM ..........coooeevceerseenceensieneeeeeee. 79
Figure 114 Skatter is a Sketch up Plugin that allows for a parametgric scatering on objects. NttPs://GELSKATEEI.COM ...........cccveeceeeceeeieeeeeeeieeeceeeiesesreeseseeseesseseeseeesens 79
Figure 115 A model of The Hyslop Building with the facade removed. SOUICE AULNON.............c.oovueiiieieieeeeeeee ettt ettt ettt e st e st e st e saeesneesseesaneas 79

Figure 116University of Nairobi Hyslop Building facade was the facade chosen for experimentation. Source http://archidatum.com/media/2966/hyslop-building-5.jpg. 79
Figure 117 The Skatter interface that allows a Designer to define the parameters of the facade to be created. Source https://getskatter.Com ............coceevvevvveevvveeeveennen. 80
Figure 118The bricks in the study were chosen to be 100x100x300mm. The only variety chose was color in this instance. Source. Author Developed ................ccccu....... 80
Figure 119 African Kitenge Fabric with mutlicolor print. The idea for the facade developed is to gave it a multi color appearance Source
https://www.fabric.com/buy/0692829/supreme-basin-african-print-broadcloth-6-yards-mMuUlti-COIOIEd..............coueivuimmireiirieeieeeieeeieeetreeeeeeeireeeereesireeesseeeiseesiseessrasssssesans 80
Figure 120 The algorithm allows the designer to alter the parameters of the design in realtime. In this case, The author defines the order of placement and rate of
randomness to the elements on the facade. Source Author modified on the Skatter parametric plugin fOr SKEtCAUP ...........ccuuveeecueeeeeciii e ste e eete e s ceaessienessnes 81
Figure 121The algorithm allows the designer to alter the parameters of the design in realtime. In this case, The author defines the order of placement and rate of
randomness to the elements on the facade. Source Author modified on the Skatter parametric plugin for SKETCAUD ..........cc.uveeeeceeeeecieeeeeeeeeeceeeeectteeeeteaeessreaeesrenaeeens 81
Figure 122 The algorithm allows the designer to alter the parameters of the design in realtime. In this case, The author defines the order of placement and rate of
randomness to the elements on the facade. Source Author modified on the Skatter parametric plugin fOr SKEtCAUP ...........cc.ueveeecueeeeeeiiieeecieeeeiee et eeea e eseeaessieaesenes 82
Figure 123 The algorithm allows the designer to alter the parameters of the design in realtime. In this case, The author defines the order of placement and rate of
randomness to the elements on the facade. Source Author modified on the Skatter parametric plugin fOr SKETCAUPD ...............oeeeeceeeeeeiieeeeeee e eeceeeeeseaeeescaea e e s iraeaeeens 82
Figure 124 The Impression of the facade developed from running the parametric script. The author developed the parameters to have colour being the parameter that

Jog=Te=o [0 e ) ViaTo 1] Lol ool Lo -2 83



file:///D:/SIXTH%20YEAR/Victor%20Kiarie%20Thesis%20FEB%202020.docx%23_Toc33393296
file:///D:/SIXTH%20YEAR/Victor%20Kiarie%20Thesis%20FEB%202020.docx%23_Toc33393297
file:///D:/SIXTH%20YEAR/Victor%20Kiarie%20Thesis%20FEB%202020.docx%23_Toc33393297
file:///D:/SIXTH%20YEAR/Victor%20Kiarie%20Thesis%20FEB%202020.docx%23_Toc33393298
file:///D:/SIXTH%20YEAR/Victor%20Kiarie%20Thesis%20FEB%202020.docx%23_Toc33393298
file:///D:/SIXTH%20YEAR/Victor%20Kiarie%20Thesis%20FEB%202020.docx%23_Toc33393299
file:///D:/SIXTH%20YEAR/Victor%20Kiarie%20Thesis%20FEB%202020.docx%23_Toc33393300
file:///D:/SIXTH%20YEAR/Victor%20Kiarie%20Thesis%20FEB%202020.docx%23_Toc33393301
file:///D:/SIXTH%20YEAR/Victor%20Kiarie%20Thesis%20FEB%202020.docx%23_Toc33393302
file:///D:/SIXTH%20YEAR/Victor%20Kiarie%20Thesis%20FEB%202020.docx%23_Toc33393303
file:///D:/SIXTH%20YEAR/Victor%20Kiarie%20Thesis%20FEB%202020.docx%23_Toc33393304
file:///D:/SIXTH%20YEAR/Victor%20Kiarie%20Thesis%20FEB%202020.docx%23_Toc33393305
file:///D:/SIXTH%20YEAR/Victor%20Kiarie%20Thesis%20FEB%202020.docx%23_Toc33393305
file:///D:/SIXTH%20YEAR/Victor%20Kiarie%20Thesis%20FEB%202020.docx%23_Toc33393307
file:///D:/SIXTH%20YEAR/Victor%20Kiarie%20Thesis%20FEB%202020.docx%23_Toc33393307
file:///D:/SIXTH%20YEAR/Victor%20Kiarie%20Thesis%20FEB%202020.docx%23_Toc33393309
file:///D:/SIXTH%20YEAR/Victor%20Kiarie%20Thesis%20FEB%202020.docx%23_Toc33393309
file:///D:/SIXTH%20YEAR/Victor%20Kiarie%20Thesis%20FEB%202020.docx%23_Toc33393310
file:///D:/SIXTH%20YEAR/Victor%20Kiarie%20Thesis%20FEB%202020.docx%23_Toc33393310

PAGE INTENTIONALLY LEFT BLANK

Page | xvii




INTRODUCTION
CHAPTER |




A

A—-——-'ﬂ
AALALAS AA"Q'Q,\

Figure 1Decorated Mud Houses of Tiébélé, Burkina Faso They are
culturally rich, and decorating the walls of their buildings is an important
part of their cultural legacy in this area of the country. (Patowary, 2012)
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Figure 2Maslows Heirachy of needs establishes the nned to belong as one
of the basic needs towards self acrtualization. The Author argues that
Africa as a continent cannot reach self actaulization till they reach a sence
of identity that is rooted in their histrory. (CHERRY, 2015)
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b.|. BACKGROUND STUDY

Whenever technology moves forward, architecture’s nature changes with it. Technology
alters the way of thinking and practicing architecture; and simultaneously, architecture
demands from technology new solutions for conceptualization, functionality, and
aesthetics. (Kalay, 2005)

In Abraham Maslow's hierarchy of needs, belongingness is part of one of his major needs
that motivate human behavior. The hierarchy is usually portrayed as a pyramid, with more
basic needs at the base and more complex needs near the peak. The need for love and
belonging lie at the center of the pyramid as part of the social needs. (CHERRY, 2015)

In Architecture, more so on the African continent, Identity continues to be an elusive ideal
that native architects have struggled to bring out in their buildings, with a small degree of
success (Agbo, 2012)

Looking at traditional African architecture, Identity in the built environment was achieved
through building form and even more strongly by ornamentation on the outer walls of
the buildings as shown on Figure 1 . A case of this is Burkina Faso, a poor country, even
by West African standards, and possibly the poorest in the world. But they are culturally
rich, and decorating the walls of their buildings is an important part of their cultural legacy
in this area of the country. Wall decorating is always a community project done by the
women and it's a very ancient practice that dates from the sixteenth century AD
(Patowary, 2012)Figure 1



https://www.verywellmind.com/what-is-maslows-hierarchy-of-needs-4136760
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g At the national level, in the African context, countries are bound to their colonial pasts
i most visibly by their architectural makeup. A big part of a previously colonized country’s
¥ identity is intertwined with its colonial history, and one could say the buildings still in
! existence are the memories of that painful past made visible. The history of colonialism
4 in itself is traumatic, but it is part of what shapes us. (Latief, 2018)

The instance of Sir David Adjaye’s National Cathedral of Ghana is a step in the direction
o v — & both in its use of an African architect to fulfill the project (a privilege we’ve only been

g R afforded in recent years), and in its unapologetic proclamation that the country is ready
oA

.4 - »\-.'»’.‘ A"”‘l\. “- , . . / .
,”.,,\ ,’4\ 'A"’f-*( e P to embrace its own identity. (Latief, 2018)

Figure 4Rendering of the Ghana National Cathedral: Adjaye Associates Facades in building act as skins with multiple functions, ranging from, thermal control,
Taking inspiration from Ghanaian Akan architecture and working side

by side with local artists and artisans, Adjaye has designed what wil @€Sthetics and an expression of culture, by borrowing from African ornamentation. The

stand as a globally recognized architectural landmark, proudly harking gttempt so far has not been satisfactorily successful, largely due to limitations on
back its own, authentic history. (Latief, 2018)

technology. Now that the technology exists to bring what architects conceive to fruition,
the issue of identity should be easily be tackled on facades.

This study will attempt to explore African Architectures' search for identity, and how
parametric modeling can be used to advance the expression of African Culture on building
facades.

b.2. PROBLEM STATEMENT

In Kenneth Frampton’s essay, “Towards a Critical Regionalism, Six Points for an
Architecture of Resistance”. In: The Anti-Aesthetic, Essays on Postmodern Culture,
Kenneth Frampton argues against placelessness in the built environment. He suggests the
main ideas about critical regionalism, the first one being “culture and civilization”

He posits that “Optimized technology and highly standardized commercial regulations
have limited the possibility of creating a rich urban form to some degree. When the high
& rise and freeway become the symbol of metropolitan, drawbacks of modernism and
postmodernism have started to be obvious” (Frampton, 1983)

Figure 5KICC featured on the kenyan ksh1000 note. An implication
that KICC represents the kenyan Identity. Source.Author




Figure 6 Lorhro House in the Nairobi CBD that fails at
represnting a sensitivity to the region, picking a more
international style

Figure 7KICC extracts the uniqueness from the regional
culture, and thus is a more successful in being critically

regional.
g
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Kenneth further emphasizes the difference between critical regionalism and nostalgic
historicism. He proposes that critical regionalism should extract the uniqueness from the
regional culture with a systematic, economical and modern method. Hence, critical
regionalism could seek a balance between regional culture and universal civilization.
(Frampton, 1983)

In Nairobi, there has been little attempt at extracting the uniqueness from the local
culture, especially in high rise buildings, with the rare exception of the Kenyatta
International conference center (KICC) Figure 7 which strikes a chord with Kenyans as
inspired by African culture. That is probably it was chosen to be onr the highest
denomination note as shown on Figure 5

Most high-rise buildings built after the 1980s tend to follow an international style that
can ideally be built in any city in the world. With glass cladding and curtain wall fagades,
they do not represent any aspect of the regions as shown in Figure 8.

The problem of placelessness occasioned by globalization has recently affected Arab
nations like Dubai, Where there has been rapid development due to the inflow of money

from petroleum.

"Architecture should give the identity for the place itself. So when |
look at a building, | should know this design is from Dubai, from the
Emirates. If you go to Sheikh Zayed Road and see these towers, you
don’t know whether you’re in New York, or London or Tokyo or
wherever,"

The same should be said about Nairobi, that Architectural design in Nairobi should be

specific to Nairobi.
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1 With the advancement of Digital technologies, parametric modeling in architecture can
help African cities hold on to cultural identity through an exploration of how African
patterns can be implemented on facades.

o Ornamentation on Buildings is not new to African tribes as it has been carried out for
millennia, Especially in Western African as shown in Figure 1Decorated Mud Houses of
Tiébélé, Burkina Faso They are culturally rich, and decorating the walls of their buildings
is an important part of their cultural legacy in this area of the country.Figure 1. In the
Kenyan context, there is a rich variety of native patterns that is unique to each
community.

The Maasai and Turkana, for instance, are known for the rich ornamentation they adorn
N ; their bodies with. It can be argued therefore that Africa, is not short of inspiration for new

Figure 9 Traditional Arabian Architecture in Duboi withfacades that reflect richness found in African ornamentation.
the city skyline in the back ground

In traditional African societies, the use of ornamentation in art and vernacular

architecture is essential. It connects most local tribes to their earlier civilizations and tribal
. cosmologies. Without ornamentation, the history of most African tribes would be
Jincomplete because, these symbols are not mere decorations or sources of decadent
. pleasure (although they remain pleasing to look at), they are deep and subtle repositories
: -of history. (Mathias Agbo, 2019)

For most African tribes, ornamented traditional buildings, tell stories through pattern,
color, and ornamentation, either with free-standing sculptures or as reliefs embedded
into walls, door panels, and other architectural elements. In traditional Yoruba
architecture, Figure 10 for example, the figurative house posts used to support the roof
_are like totem poles, with one sculptural element stacked atop another, representing a
pantheon of deities or even a roll call of battles and tribal conquests (Mathias Agbo, 2019)

| The hesitance to adapt facades to African art and ornamentation has been occasioned by
the need for standardization of building parts, for both efficiencies in production and

Figure 11 Rap/d Deve/opment oFf Duba/ over the
decades
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installation. The author believes that a parametric design tool can help African art and

""" Jo bAoA ornamentation to be expressed on facades in their full glory.
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Figure 12Parametric design opens up new possibilies for what
can be designed, Model by Grasshopper,a plugin for Rhino 6

Figure 13 Soccer City Stadium, Johannesburg, South Africa. The form and design of the outer shell is achieved through

Parametric design

Parametric design is a design method that uses computers and algorithms to create three-
dimensional models. The advantage of parametric design is that it is very useful for
optimization and form-finding because it is possible to get different versions of a model
. with changing the input parameters of the algorithm. It is possible to handle a lot of
s different spatial elements together, and with its mathematical and geometrical
commands, it is possible to create shapes and forms which would be very hard to handle
with traditional architectural tools. Its disadvantage is that the understanding of
algorithms is necessary to be able to use it efficiently. If it is used in cases that cannot take

its advantages, it is a more circumstantial and difficult solution.

. ; § b.3. AIMS AND OBJECTIVES
%\ 3 z

Fgu,e 14pmpo;a, for new Camp Nou, the home stadium of EC e Todocument attempts that have been made at Facade design buildings in Nairobi.
Barcelona, The facade designed through digital modelling e To explore how Parametric Design has advanced design in the architectural world.




Figure 15Assembly of the facade elements of the Heydar Cultural Centre
in Baku. Each panel being unique for the particular part of the facade it
belongs to. (Schielke, 2017)

Figure 16North Nigeria, Yoruba house-post with
carved wooden figures. The Yoruba expressed their
religious in their  Architecture. Source
https://www.pinterest.com/pin/391954592373386
21/?lp=true
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e To Investigate how Parametric Design can advance the conception and
implementation of fagade

b.4. RESEARCH OUESTIONS

e What attempts at facade design have been made in Nairobi

e How Parametric Design has advanced design

e How can technology be used can be used to push the boundaries in the
conception and implementation of African inspired facades

b.o. JUSTIFICATION DF STUDY

As earlier stated, the question of Identity is an existential one. As Africa develops it’s
important for it to maintain bits of its vernacular, and advance it to the modern age in its
full splendor, otherwise African cities will continue to understate the beauty and variety

of African ornamentation patterns.

If at all technology can be used to solve the old question of identity, it's definitely worth

a look into.




