TITAOZ ©GEMATOZ : TAIOAETIKOZ ©OONOZ

OMAAA ®OITHTON:
M.ANAZTAZAKHZ, A.OEOAOTITHZ, H. KAAOIEPAKOY

l \Y A \*

Py
e e &
rle!

o
re

. S

2%/
ﬁ_.,,:é. 7 ]

ot
i
»
o : v
i | R o
" o
g¢ A

-

™
-
- T

’
-

-

LN :

"{ ""‘_‘.
.’ 1 ks *

) .“.“‘_ 3

- " 5 A kS
\"1“ ‘.,‘:, \ -'

| . . oy
TS N

&

AIAAZKQN: IAKQBOZ PHIOZ

TITLE : GEODESIC DOME

NAMES OF PARTICIPANTS:

M.ANASTASAKIS, A. THEOLOGITIS, |. KALOGERAKOU

joinings and parts.

Q¢ otdy0¢ Tou pabnuartog avtd
10 €AunVo TEBNKE N
KATAoKeLn o€ KAipaka 1:1 évog
yewdaitiko 66Aov. Baoiko
UAIKO givat EOAvVOL TTXELG

(15 x 45 xi\. Kat prikoug 4p.)

Kat Bropnyavikn Euleia
(kovTpa mAaké) i omolodnmoTe
AaA\o UAIKOG TToU va givat
KataAAnlo kai Siabéaipo yia
TNV KATAOKELN Kal
TIPWTOTUTIOMOINGN TWV
KOuBwv. Emionc petalAikoi
ouvdeopol kal e§apthuara

yia Tou Koppouc.

Q¢ apyikn oKéYn yia To
uéyebog Bewpnoape ™
Si1apeTpo Twv 7 PETpWY, apol
€101 éva nuIo@aipto Ba €xel
GUVOAIKO UYoC 3,5 pétpa kai Ba
TIEPIKAEIEL IKAVOTIOINTIKO XWPO.

In this semester the goal we
set was the construction of a
geodesic dome in full scale.
The main material for the
construction would be
wooden sticks measuring
15x45x4000 mm. Also indus-
trial timber (as plywood)
would be used for the
construction of the joints, as
well as any needed metal

A fisrt thought on the scale of
the construction was a
diameter of around 7 meters,
so that a semisphere could
provide a convenient total
height of 3 and half meters
and cover enough space.
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- O npwtonépog Twv
yewdarmkwv 86Awv unnpée

ota péoa tov 200L alwva o
Richard Buckminster Fuller.
Mpwrapyikéd oteped oToug
yeodartikoug 86Aoug Tou
Buckminster Fuller givat to
«EIKOTAESPOV», TIOU
anoteAeital ano eikoot
TPIYWVIKEC EMPAVEIEC (OWV
LOOTIAEUP WV TPLYWVWV
EYYEYPAUUEVEC OE OPaipa.
EppAnuatikn eikova eival autn
Tou B6Aov mavw amd To
Mavydray, pe Siaurepo dvo
Hkiwv, Tou oxediaoe o Fuller
yla va TpooTateoEL TO
KEVTPIKOTEPO ONMEIO TNE TTOANC
Héoa O £éva eENEYXOHUEVO
nepiBaAlov.

The pioneer on geodesic
domes was Richard
Buckminster Fuller, in the
middle of 20th century.

The fundamental solid for
Fuller's geodesic domes is
the "icosahedron”, consisting
of twenty equal and
equilateral triangles.
Memorable is the dome over
Manhattan, with a diameter of
two miles, which Fuller
designed to protect the
central part of the city under
a echinally controled environ-
ment.
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AIAAYKON: IAKQOBOY PHIOX

O1 yewSaitikoi B6Aol givat
ENAQPPEC KATATKEVEC
amoTeAOUHEVEC o OTOIKEIa
YPapUIKNG euBUYpapung
AerToupyiag, mou eyypdagovrtal
oe o@aipa. Emruyyavouv to
€€NG: va TEPIKAEIOUV TO LEYIOTO
OYKO XWPOU UE TNV EAAXIOTN
Suvatr) em@aveia.

H oxéon palag vhikou —
E£MTUYXAVOUEVNQVTOXAG Kal
QAVOIyHaTOC Eival TOAU
vYPnAOTEPN ané omoladimoTte
AAAn kataokeur. Tooo eEAa@pég
€ival AQUTEC Ol KATAOKEVEC, TTIOU
Ol LIKPOTEPEC ATTO AUTEC Eival
Suvaro va petagépovtal
EVAEPIWG, EVW HTOPOULV Va
petapepBoulv pe Ta xépla Aiywv
avBpwnwv.

Geodesic domes are light-
weight structures composed
of linear elements, registe-
redin a sphere. They achieve
the following: to include the
maximum volume of space
within the minimum surface.
The ratio of mass to achieved
strength is much higher than
any other structure. So light
are these structures, that the
smaller of them can be
transported by air, and can
be carried in the hands of a
few men.
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i4 | dron “, consisting of equal and

Katd 1o apxiké o1adio e £pyaciag
£yive mpoomiaBeia yia av efoIKeian
HE ToUG yewdarmxoig SOMOUE we
KATQOKEVEG. Ta MPWTa HOVTEAT aToV
unoAoYIOTT] EYAV WG OTOXO Va
TIPOCEYYITOUV YPIIYOPa Kal JE
AVTIANTITIKO TPOTTO MOIKIAEG
EVOMIGKTIKES MOOEIS YIQ 1) YEWHETPIa
Fou Bohou. G

YOPA KATAOKEVAOTNKAY KAt Ta
n%}ma TEPQPATIKG uoeté)\a. Evag
yewdamkog Bhog amoteAoUpevog
amd Tplpuva, TETpaywva kal
TIEVTAYWVA TaV PIa apKeTa @Aododn
npooiyyon, nou £8¢t m): otoigeia
niap” OheG TIC avaxpifeise, . AkO
(prcr?t):':xmxz £va edwdexasdpovs ,"120
éuﬁapguoiuzg ueyd)\ge -
actaBeia EnmuysoTe a frav
10 eskooasSpovs, anpgte)\omvlr anod
00 Kl 10OOKEN Tpiywwa,

At the initial slage of our work we
tried to familiarize with geodesic
domes as structures. Earty
computer models aimed 1o reach
qulcm and perceptual various
altematives for the geometry of the
dome

Quickly we made the first expern-
mental models . A geodesic dome
composed of t es, squares and
pentagons was a fairly ambitious
approach , which showed good
evidence despite all the inaccura-
cies. Also a " dodecahedron " was
constructed which had indeed
considerable problems of instability.
Most _promlslng was the " icosahe-

equilateral triangles
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Eva Tglo&tdmmo HOVTEAO
amoteAoUpevo ano dwdeka
TIEVTAyWVa Kai £ikool e§aywva,
EMOTEAECE TN BACN YIa Tr) CUVEXELQL
KataokeuaoTnke o€ pakeTa pia
TAI|PNG o@aipa, SpWG riTav moAv
actabnc. Ta mevraywva kat €aywva
énpene va SiaipeBolv o Tpiywva.
‘Eyive ipOXEIPOS UTTOAOYIOHOG TOU
pnRKoug Twv padwv mou Enpeme va
npooteGouv Kal otadlakd, 660
«KAgivape» meviaywva kat §aywva,
TIapatnPOVCAE T GUVONKN
YEWHETPIA TNE oPaipag va
Snutovpysital kat va otabepornolsital.
0 B6Aog BewpnBnke mwg Snuioupyei
LLC IKAVOTTOINTIKT TIPOGEYYIOT TG
ogaipac. Meta@épBnke depévog o
0pPOPI] AUTOKIVITOU KAl Ol ACTOXIEG
TIOU TAPOUGIACE Tav apeANTEEC,

A 3d model on the computer
consisting of twelve pentagons and
twenty hexagons, set the basis for
the sequel. A model of a full sphere
was constructed, but it was very
unstable. The pentagons and
hexagons should be divided into
triangles. We roughly estimated the
length of the rods to be added
and,gradually, as we fixed penta-
gons and hexagons we observed
the overall geometry of the sphere
beiing created and stabilized . The
vault created a good approximation
of a sphere. li was transported tied
to car roof and the failures
presented were negligible.
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Ao TV apxr EyIvaw ol TIPWTEG
TIPOXELPEG HAKETES KOUPwY yia va
UTIApEE! pLa TPWTN EMagn e T Abon
autol Tou mpopAiuatog. Ko} hoyikn
oTa mapandvw fTav r npoonddaa va
TIPOCEYYITTEL N YEWHETPIa TToU va Sivel
Ta MydTEpa pAKn paPswv kar va
hyotepa eidn kopPuwv, yia hoyoug
olovopiag kat wpaotnTag. Enema
and opadikr eé£Tacn Tou
npoPhnparog, Bpébnke ia moAd
wavoroinikr Abor. Bvag kopPocg
anotehoUpevog ano S0o mapdhinoug
Siokoug ouVBESHEVO UG PE Eva
KeVTpIkO pmoukovi d=8xyih.. Oi pafdot
SEVOVTal OTO PUMOUAOVI UE AETTTO
olppa, To onoio PpiokeTal und TacT)
otav ol paPfdol egpelkiovTal, vis ol
Bhifopevor paPbot peTagpipouy To
popTio oTo SaKTUMO OTOV OTIoio
E@ATTOVTAL

From the very start quick models of
possible joints were made in order
to have a first contact with the
solution of this problem. Common
principal was to approximate the
geometry that gives the fewest rod
lengths and fewer types of nodes ,
for reasons of economy and beauty.
After examining the problem, we got
to a very satisfactory solution. A
joint is composed of two paraliel
discs connected by a central bolt (d
= 8mm). The rods are tied to the
bolt with a thin wire, which is under
tension when the rods are
stretched, while the rods whivh are
under compressed camy the load on
the circumference of the disc.
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O1 igxol koTXav GTO CNC Tou
£pYa0Tnpiow T oxalnc.
EM@AVEIIKEC KAl AONPAVTEG
ANOMAOILIOEIC XPEIGOTIKE VA
e€oporuvBolv pe Aciavon, To
Sia82o1p0 UMIKC NTaV TO KOVTPQ MAGKE
Bahaaong 10\, , mou KpiBnke Ka
IXAVOTIOINTIXOG WG TTPOS TNV avToxn Kai
OIKOVOHIKOTEPO O€ OXEOT] HE EXEIVO
mayous 20\ mou apyika
oxedaotnke. Mz tv aMayn tou
naxous, Empene va mpoPAs@Sei kain
aMayn) e Siapgtpouv Twv Siokwy,
WOTE N oxnuanlopevn ywvia va
napapsiver idia pe T oyedacpévn. Ls
KGOE mepimTwon autr) n avakpifaa
Sev Snpoupysi PO RANHATa GTATIKNG
Aerroupyiac.

ITov TENIKG UTIOAOWIGHO TOU PAKOUG
Twv paPduwv, Aoyw e Tprordactang
YEWRETPIQG amaiTowTav Kamowo
oUvBeTO UNOAOYICTIKO OUOTNUA, TTOU
ev 1o yvwpilape. Cr Sicotdoac
TTPOCEYYICTNKAV HE IXOVOTIOINTIXN
axkpifeia and To piadhotaro
HOVTEAD Kal EMTOMITEG SOKIPEC

The discs were cut on the cnc of our
school's workshop. Superficial and
insignificant spalling had to be fixed
by grinding. The available material
was plywood 10mm thick, whiched
seemed to be satlsfactory in terms
of durabilny and economical
pared to the originally
concewed of 20mm thickness. By
changing the thickness we should
also have changed the diameter of
the discs so that the angle remains
the same as estimated. In any case
this does not create problems of
static function .
In the final calculation of the length
of the rods because of three
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AIAATKON: [AKQBOZ PHIOZ

dimensional geomelry, a complex
mathematical system was required,
that we did not know . The dimen
sions were approached with
sufficient accuracy from the 3d
model and In citu tests.
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rH emAoyn tng TomoBeoiag 1y
_ | TehevTaio {\Tnua, mpiv apyioet n
! = ouvappoAdynon Tou 86Aov. Oa nipénel
' | va gival opato and pakpud,
| Kataokevaopévo os YPnAo onpeio. Na
- | pnv epmobitel v kukhogopia Twv
y | neCwv kat va Snuiovpyei éva onpeio
' | oraong. To mepifailov yopw Tou va
| givar amAo xai va pn Bpicketal kovia oe |
{ KTIpId 1) KOTAOKEUEC 1OV EUOSICouV m\*
| avadein TNG KaTAOKEUNG.
I Apob Bpébdnke n owotn TomoBecia
i &ekivnoe ) kataokeur) Tou B6Aou. ITnv
| GpXT) KATAOKEVACTNKE £Va TTEVIAYWVO
I kat yUpw amé autd 1a e§aywva. Apol
1 A 5 o
i TEAEIWOE 1) GUVapHOASYNoN OAWV TWV
| meviamievpwv kai Twv eEamevpwv
| ipooTéBnKav ol aKTIVEG auTwV Kai n
i KAaTAOKEUN APXIOE Va TIAipVEL Tr) TEAIKT)
| TNG Hop@r). Na va umopécoups va tn
| oNKWOOUE XPNCILOTOCApE
i OKAAEG KAl KadpovIa we IKpIpaTa.
1 TéAog yia va v oraBepomnolrjcovpe
I opri€ape Tov kaBe kOpPo.

The choice of location was
| last issue before the the dome assemblyi
| It should be visible from afar, builton a !
| high point . It sould notimpede the |
| movement of pedestrians . The i
| environment around it is simple and not
} located near buildings or structures tha
I disturbe emergence of structure. I
i After we found the correct location we |
I began the construction of the dome. At}
| first we constructed a pentagonal and |
i around the hexagons . After we finishedj
: assembling all pentagonal and
I hexagonal the radial rods were added
i andthe dome began to take form.
} During the assembly we used ladders
| and dplanks as scaffolding. Finally we
I fixed each joint.
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