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ABSTRACT .
The contemporary thrust of sustainable forms of African traditional architecture rest on the

s of analogies and metaphors. Even though analogies and metaphors pay more attention to
the exterior outlines of formal appearances, while de-emphasizing intrinsic geometric
intersections. In a course like descriptive geometry where geometric intersections are taught
with relevance to industry based examples, the consequence of such Jess introspective
approach to African architectural form is a reflection of the relegation and inexistence of
traditional building 1llustrations. This study therefore set out to explore geometric
intersections among traditional buildings in Minna; with a view to exude their numerous
contemporary potentials. Case studies were randomly conducted among traditional
buildings within Minna, and their traditional geometric intersections were indentified and
matched with suggestive contemporary relationships. It found that geometric intersections
in traditional architecture hinge their contemporary relevance on building construction: and
can be sustained as first principles in particularly areas such as space frame nodes, design of
building enclosures, composite construction and rare of all prefabrication.

Key words: descriptive geometry, geometric intersections, sustainable form, and
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LOINTRODUCTION
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mumtion of the African continent today (Mhlaba, 2007). This Comes vy

consciousness that like any other regional architecture, African architecture has been ' the
to cfmstant change: in which case, its enduring elements can be considered SUStaip, : .hjﬁ:"
African architecture, particularly that which refers to the indigenous people of the cna j-iﬂ' :T
Space planning relative to form have endured qualitatively through centuries (Mhlaban t'lnvﬁ.r"'
Form being the lesser of both elements in A frican architecture, notwithstanding _is pr;:: lﬂ.f

' gh analogies and metaphors t, the

that th.c gco‘mctnc accent of African architecture has prevailed Symbolicaj &-Xtﬁnt:

;fuﬂ:::;ya";c l::l :;:::::r:o -designs. ‘Few examples incluc%e the Dominican C;thzz?;
)0, 2001); Hassan Fathy’s sustainable architecture in g,

(Tassel, 2007); Northern Cape Provincial Government Complex b ' .E}pt

y Silva architeq.

(Joubert, 2007) and Gabriel F agan’s heterotrophic desi gns (Barker, 2010)
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fore et out to explore geometric intersections in traditional .
1y ther

ntal objcclwe 1S to exude various cunlcmpomry potentials of tradits l
11ona

This objective will be achieved by considering the following
¢ o1 *
L:ﬂ,,mr:tl‘l hatis geometric intersection and to what extent are they relevant to architectural
= .,. ﬂS' - .
questi juable lessons can be acquired and transferred into contemporary
form

L]

Bcgmﬂi“ g with the concept of geom:.trjc interscctions,‘the pattern of discussion will
compﬂfﬂﬁ"dy incorpm:atc gcnn@e z?rc ltt:clura-l examples in form of literature review. This
will flow in concert with a dcscnpt‘non ol architectural form. Subsequently, existing case
cudies of raditional architecture will be randomly drawn from seven distinct areas within
Viinna, ViZ: Kpakungu to GidanKwano; GidanKwano to Maizube; Tudun Fulani to
Maikunkele; Boss and AngwanBir1; Dutsen Kura Gwari; Kuta&Gwada to Maitumbi: and
Chanchaga to Tagwat Dam.Respective buildings and their architectural elements will be
jentified according to their traditional, architectural and geometric and names. The same
will apply to the geometric intersections so identified.

1 0THE CONCEPT OF GEOMETRIC INTERSECTIONS

Geometric intersections emanate as a point or line where two geometric forms, such as lines,
surfaces or solids meet or cross each other: and it is possible in any of five ways, viz:
intersection of two lines; a line and a plane; two planes; plane and solid and two solids
(Bertloine& Wiebe 2003, p.597). Within a course like descriptive geometry, it represents a
convergence of several topics including auxiliary views and true lengths. It is geared towards
reinforcing the understanding of solid developments: whose main objective is directed at the
assemblage of outer surfaces of geometric forms and by extension architectural forms. The
concept of geometric intersection reinforces the point that graphics is used to support
ndustries. For instance, in industries such as automobile, aircraft and petrochemicals; it
seeks to know the implication of intersecting orthogonal and non-orthogonal shapes or
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The foregoing implication1s made more apparent in a brief description of amhj‘ectura]

s - for,
According to (Coenders& Wagemans 2004, p.4-5) form 1 its broadest Sense ;. |

3
representation of appearance of a structure: by extension, it includes a definition of Shape
O

geometric principle that represents both the physical outline of a structure ang its
physical aspects. Semper (1986, p.2) as quoted in Barker (2010, p.28) described amh“ecmm
as being defined by four elements, the roof, the mound, the hearth, and the Woven wy
According to Plowright (2007, p.1)it is impossible to isolate a column, a wall, or a brick q

call it archj
sptaﬁc P less specific “Clure
-

fop

states because
architecture 7
holistic and p,
implicatin;‘

transcends |y

individual parts. He
adds th&t_

architecture as an
emergent system
relies on the
interaction between its elements. Additionally, the findings in Gross & Do (1996, p.46), on
drawing analogies to support creativity in architecture are apparent: the more intersections
exist

between elements, the more the degree of flexibility of forms (fig 1).
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¢ spatial relations and element types enab]es tlexible Matching Gross & p (19
0 0(1996)

| iefﬂrchy

architecture tq have
openings on a]] four
Sides: thereby

ventilation lighting
options. Needless to

i - Say they were
re aesthetical, yet more intricate in construction requirements. The same

- ciple of two intersecting barrels result in a geometric variant of groin vaults; typifying
fhe canopy shape of the tarpaulin car parks that surfaced in Nj gerianot less than a decade ago

(FigSZ& 3).

Translation of barrel vaults in early Roman architecture into Groin vaults via geometric Fig 3: Schematic drawing

tersection. Dooley (2004, p.362) of tarpaulin car porch, representing
a vanant of two intersecting barrels.

Also

,1n a

uniq
ue way, the slightly changing, yet sustainable shapes, patte
msand roof forms typical of explicit Malay traditional architecture (Ahmad, 2005, p. 3); rest
onthe geometric intersections of its structural members (Fig 4). Their contemporary validity
Sevidenced by the intersection of two truncated pyramids with a triangular prism (Fig 5).
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Fig 4: Sus’r.air.-ah‘..-,
Malay raditiona] ...

Ahl’ﬂ&d fzﬁﬂﬁ_} g
Fig S: tem
g S- CGnlcli;Hﬁlﬁ
traditional roof deni,
Intersections ip thé
the Bumiputra

The Yagua dwelling in Peru is another typical example of the intersection of the Papagy,

ceremonial arbour in Ramada and an archetype of the Uru dwelling. All of which are foupg
in South America (Fig 6).

Fig 6: Yagua dwelling in Peru showing intersection of Papago and Uru dwelling. (House form and culture, 2008)

| Specific to African architecture, Prussin (1974, p.187) posits that "the softly rounded,
curvilinear surfaces and rough textures of earthen walls typical of savannah architecture
~eliminate the harsh, irritating contrasts between light and dark created by perpendicular
| Intersecting planes, and convert it to softly graded shade and shadow” (Figs 7,8 & 9).
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Fig 7. .1 Tallensi compound at Tongo in Ghana, showing geometric
ntersections of rounded huts with cylindrical walls. Prussin (1974)

Fig 8: Musugu housing in Cameroon, showing elaborate entrance
intersecting with the domed dwelling. Prussin (1974)

Fi1g9: Batammaliba, Africa male joining wall and observing the
principle of intersections. House form

\ contemporary example that draws extensively from the rich cultural history similar to the

sregoing example was described in Joubert (2007). The independent architectural

-haracter of the geometries and enclosures ascribed to the complex is plausibly and possibly

appreciated wholly, safe for the potentials of unique geometric intersections (Fig 10).

x in South Africa showing the contemporary
dent forms of architectural character. Joubert (2007)

Fig 10: Views of the Northern Cape provincial Government Comple
potential of geometric intersections to harmonize indepen
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It is therefore deducible that a potent formal clout accompanies geometric Interg Cetig,

Essentially, the concept of geometric intersections lran:;(':c nd phy'sical Space: they CMmerg, L
a bridge between physical (material) and non physical (immaterial) as?ccts Ofamhilectural
form and by so doing, support the generative processes that underlie the emergenc, of
architectural form into a cognizant whole. Whether the issue be syntheses of domeg;,
architectural forms (Barker, 2010), building responses to climate (Ahmad, 2005: Pl'llssin
1974; Rapoport, 1969) or quest for identity (Joubert, 2007); hardly can Substan; al |
descriptions be made about roofs and enclosure components in African architecture Withoy

the accent of geometric intersections being felt. For a long time though, the shaping forcesg of
traditional geometric intersections have to most intent been overlooked or rather describeg
superficially, with little attempt to uncover and consolidate their generative, funCtionaI,
structural and aesthetical essence contemporarily. This, of course is inadequate, though
architects are by nature visually inclined.

3.0 PRESENTATION OF CASE STUDIES

' . g forms.Their predominant occupation is
agriculture: farming, followed by cattle rearing. Fundamentally, the architectural elements

i -divisions explored in Minna,
barely reflected any mgmﬁpant variations among each other. Therefore the findings of

fied and reported indistinctly as follows:
of intersections.
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2. Exterior component of the roof

ts
hitectu ral EIE..'IIIEII
;{;ﬁ::,r and extenor compo
(Kpakakuta) and Roof (Kpaka).

' tions
eometric Intersec il
tries are basically cylindrical wooden bars and cones.

d as the wooden bars converge at an apex (that is, literarily intersection of lines). *
d between the base of a cone (roof cap) and the frustum of a cone (root) (that 1s, intersection

nents of traditional Gbagy: roof components comprising linear matenals; Roof cap

cription of G
?";Z idgntiﬁable geome
1. [ntersection OCCUITE
5 Intersection OCCUITE
~ of two solids).

The intersection are suggestive of nodal connections of space frames technology
e inters

4. Traditional compound (Kpinmi)

3 Traditional compounds (kpinmi)

Architectural Elements ol
They comprise rooms (dagba), store/silo/granary (rumbu) and convenience.

Description of Geometric Intersections

| ' i ; " cones and linearized
The identifiable geometries are hollow cylinders, cuboids, cones, frustum ot cone

materials < intersection of
' : | at is intersection
L. Intersections occurred between cylinders, cuboids, cones and its frustum. (Th
solids) ‘ th heterogeneous
; : ‘ rs with heterog
2. The major intersections occurred between linear materials and hollow cylinde
crial. (That is intersection of planes and SO/ics) ' ation of free form building enclosures
“intersecting geometries are suggestive of supporting conceptualizatio
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W s B "-. *d s i A'tll‘ Adw orr & .
Table 1 Continued: Geometric Intersections i I'raditional Architecture in W

M ‘ ing

S. Structure of farm shelter6. Covered farm shelter

Architectural Elements
The structure comprises lincar materials, waiting to be covered with straw

Description of Geometric Intersections
The identifiable geometries are arches and a dome.
5. The major intersection occurred at an apex where the curve linear materials converge. (L

I8, intersection of lines, but in reality, intersection of solids).
The intersecting structures are suggestive of supporting domes and minimal structures

iIUI'Elrily, ll];"

Tuncompleted traditional silo/granary (rumbu)
Architectural Elements

They are basically composed of store

8. Completed traditional silo/granary (rumbu)

stlo/granary (rumbu).
Description of Geometric Intersections

#
e PP M '_"_l.;_.j_ -
S

-_ écannéd by TapScanner



architectul'al

two of the five ‘
metric 1 ' ible i : possible
geometriC intersections are possible in architecture (that is

extant of _ : it - Intersection of planes
ind solids and intersection of solids). Within this narrower range of real and possible

seometric intersections there exists a catalogue of lessons from traditional geometric

- tersections which serve as models that represent first principles for contemporary designs
.nd hinge theisupport on sections of the construction industry.

Firstly, the convergence of roof members at a given apex suggests a principle akin to nodal
joints of space frames technology. Secondly, traditionally clustered settlements are easily
defined and distinguished from dispersed settlements, owing to the relevance of geometric

intersections. This supports as well as suggests the conceptualization of free from building
enclosures. Instead of detached rounded Gbagyi huts that are trivialized as been stringec

together, typifying adorning beads and pendants of African women, a different concept fo
building enclosures can be derived.Building enclosures therefore must not of necessity b

constrained to orthogonal and banal compositions: rather a contemporary archetype of suc
free form idea is manifested in the curtain wall system. In addition, the catenation of rotun
and bulbous forms conjures an aesthetical aura that conveys with it an element of ensuir
mass of complexity. While complexity remains a huge divide in matching tradition
Emﬁ“lﬂgies with contemporary architecture, the posture of clustering buildings by intersects
theif forms is germane to the concept of massing building shapes within urban domar
Thirdly, the Incorporation of heterogeneous materials such as cereal stalk and round mud
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L o o el . . ao. o aaa

o s 1 OMPOSILE CONStries:
huts, also convey relevance of traditional geometric intersections to comp LU“-‘vlruLum

Lastly, the docile geometry of the silo or granary defies Eucli-dean fieSC“Ptlon. meing
fromPrussin(1995, p.195) an example of the Dogon granary 1s.belleved to e"fqudy the
concrete ordering of the world: 1t serves as a model for the definition of geometric Volume

representing the realization of an ideal. He adds that the sustenance and continuity of life

depend upon the successful construction of a granary; therefore it is imbued with Meaning of

the highest order. In descending order, the granary’s form can best be described as a seam|eg,
intersection of an upright cone (roof), an inverted frustum of a cone (upper part of the wal|)
and a cylinder at the base. This rare geometric intersection represents a high social-cultyrg
and formal order. As a high formal order with undevelopable surfaces, it bearg
contemporarily on the concept of undevelopable surfaces. This again falls into the category
of free form architecture. But more significantly, because its elements can be contrived

distinctly and then assembled at their various intersections, geometric intersections can

engender the idea of prefabrication as well.

The rediscovery of geometric intersections in traditional architecture despite the
advancements of contemporary architectural form is not an attempt to regress the creativity
of architects; particularly architect students. Quite the contrary, each geometric intersection
pointed out in this study provides a potent basis to idealize geometric forms in contemporary
architectural design with particular relevance to building construction. Unlike analogies
which introduce general meaning to architectural form, geometric intersections are more
specific in their significance. As a strategy for sustainable form, it is expected that the rich
knowledge of contemporary building construction and techniques can be submerged in
descriptive geometry via traditional geometric intersections. Further research is therefore
required in translating the chosen examples in this study to clean line graphics in order t©
communicate traditional geometric intersection in comprehensible geometric language.
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