H kpepaotn aAvoida tou NaAthaiov

The Gateway Arch
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Autn n agida Bploketal otnv moAn St. Louis tng moAtteiag tou Missouri, HMA. H toAn auth 1&puBnke to 1764
Qo TOUG EUMoOpoug youvag Pierre Lacléde and Auguste Chouteau kal mtrpe to ovopa tou Bacihd Louis IX tng

FaAAlag. Zxedlaotnke amno tov Eero Saarinen to 1948 kat kataokevaotnke peta€y 1963 kat 1965. Exel Uog 192
HETPAL.

Tioxnua €xeL n adida kat ya mold Adyo;

ATO pLa ypriyopn potia ¢paivetot ot n apida eivat pa mopaBoAr. MNa va SLamioTwooUE OV AUTOC O LOXUPLOKOG
LoxVeL, oxedlaloupe tnv adida o E€va cUCTNUA CUVTETOYUEVWV:
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O yevIkO¢ TUTIOG TG apaBoAA¢ eival y = ax? + bx + c. Exoupe Aoutdv 3 ayvwoToug Toug omoioug Ba
UTtoAoylooU e XpnoLomolwvtag ta Tpla onpeia (0,0), (-3,-4) ko (3,-4).



MeTA amo npAagelg KATAARYOUUE OTLY = —%xz. Ixedlalouvpe TNV napaBoAn autn Kot to £EL onpela:
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Elval epdaveg otL n mapaBoAn dev SiEpxetat ano 4 onueia.



Ixebdlalovtag tnv mapafoAn navw otnv dwrtoypadia mapatnpol e otL n mapafoAn dev neptypadel tnv adida.




Ta mapandvw mPoEPXovIalL oo Tov LoTOTOTO:

https://www.intmath.com/blog/mathematics/is-the-gateway-arch-a-parabola-4306

Oa doU e Twpa yLa oo Aoyo n adida mripe auto to oxnua.


https://www.intmath.com/blog/mathematics/is-the-gateway-arch-a-parabola-4306

OswpoU e pLa alucida dedopévou unKkoug n omoia cuykpateital ano duo onueia.




To EpWINUA TTOU HaC araoxoAel eival to oxnua mou Ba €xeL n aAvaoida. O MNaAthaiog oto BBAio Tou “Discourses”
10 1638 LoYUPLOTNKE OTL TO CXNHUA OUTO HOLALEL e TtapaBOAn.

O Robert Hooke to 1671 Statunwoe éva EUTELPLKO Kavova: AV avTLOTPEPOUHE TO XA TG aAuoidag otav autn
KPEUETAL WOTE VO TTAPEL TNV Hopdn NG adidag, ToTe £xoupe TNV KAAUTEPN duvaTth KATavoun Tou Bapoug tnc.

Hanging Chain
Catenary Arch

\ Tension / / Compression
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O Huygens, o€ Lo emlotoAr tou otov Leibniz to 1690, avadp£pOnke otnv aAuacida ovoudlovtag To oXfua mou
naipvel catenary (amoé tnv Aatvika Aé€n catena). To 1691 o Johann Bernoulli kat o Leibniz anavtnoav to
EPWINUA TIOU TEBNKE oTNV apxn. Oa Soupe MAPAKATW TNV TPOCEYyLon Tou Bernoulli.

( To unkog TNG KOUMUANG Y = y(x) amo 1o X = a €wg to x = b Sivetal anod tov TUMo

\/1+ "()]%dx. )

OewpoUUE OTL N aAuacida €xel unkog L kat pala M n omolia ivat opoldopopda katavepnuévn. H ukvotnta nalog
NG aAvoidag eivat p = M/L.

YroB£tope OtL to XapunAotepo onpeio tng ahuoidag Bpiloketal oto onpeio A tou afova Twv y. To APLOTEPO PEPOG
NG aAuoidag aokel oto 6e§Lo pepog tng tnv Suvaun T, . 2to onueio B(x, y) tng ahuoidag aokeital pa Suvoun

T (epamtopevn otnv alucida) n onoia tooppomnel to koppdtt AB tng ahucidog amo to A éwg to B.
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H kaBetn kat n opllovtia cuvioTwoa Twv SUVAPEwWVY TTou aokouvtal oto AB eival undév emeldn autod dev Kiveital.
EtoL €xope

W = psg = Tgsinb, T, = Tgcos0,
dmou s elval To Prikog Tou AB. ALopwvTtog Katd HENN EXOUE

Tgsin® S

el

Tgcos6 o Ta
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, Ta , , , , ' , , ,
omouv k = pTg . Av n y(.X) €lval n ouvaptnon mov nsptvpad:st TO oXnNMa tTng a)\UO'l.GaC, TOTE N MApPAywyoq TG OTO

x glvaL y'(x) = tan6, onote

y'(x) = —S—f\/l-l- ()] dt.

AuTtn elval pla dtadopikn e€lowon n omola £xeL Avon
e k
y(x) = k# +a,

OToU oL a, ¢ elval paypoTikol aplBpol mou e€aptwvtal ano to onpeia mou KpEpetal N aAucida Kot anod To PRKOG
nG.

https://demonstrations.wolfram.com/CatenaryTheHangingChain/

H ayida oto St. Louis:

https://www.google.gr/search?g=st+louis+arch&source=Inms&tbm=isch&sa=X&ved=0ahUKEwig2tzkjg7JAhULWx
QKHad-D5YQ AUIBygB&biw=1920&bih=946

glval pla vAomoinon tng catenary.
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https://demonstrations.wolfram.com/CatenaryTheHangingChain/
https://www.google.gr/search?q=st+louis+arch&source=lnms&tbm=isch&sa=X&ved=0ahUKEwig2tzkjq7JAhULWxQKHad-D5YQ_AUIBygB&biw=1920&bih=946
https://www.google.gr/search?q=st+louis+arch&source=lnms&tbm=isch&sa=X&ved=0ahUKEwig2tzkjq7JAhULWxQKHad-D5YQ_AUIBygB&biw=1920&bih=946

Oa doU e MOTE TO oYU TNG aAuoidag ival Ovtwg pLa mopafoAn.

Clifton suspension bridge, AyyAia.
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Av n aAvoida cuykpatel pla yepupa pe apketod Bapoc (to Bapog tng aAuaoidoag va eival apeAnTéo o oUYKPLON UE

QUTO TNG YEDUPAC) TOTE EXOUUE TLG EELOWOELG

W = pxg = Tgsind, T, = Tgcos0O,
OTOTE
Tgsind X
tanf = B =pg=Kx, Kzﬁ,
TgcosB T, T,

kat n Stadopikn e€lowon yivetal
y'(x) = Kx,
n omoia €xeL AUon
K ’
y(x) = Exz +C, C pa otaBepd,

n omola eivat pa tapafoAn.
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St. Paul Cathedral, London, 1675-1711. Architect Sir Christopher Wren.
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Margaret Hunt Hill bridge, Calatrava 2012. Dallas, Texas.



H catenary otn ¢uon
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lotoplkd otolxeia

H Pwpatkn agida

redupa Alcantara, lomavia, 104-106 pX, eni Tpatavou.
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Pont du Gard, Notwa Fadia, 1°° awwvag pX. (National Geographic)
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MavBeov (MavBelov, 6Aot oL Beotl), Pwun 27-14, Mdapkog Aypintag- Auyouotoc. Wikipedia.
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EAATAC pwTlopog
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H Abon
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Ix€dla armo tov wototono medium.com, Christopher P. Jones.
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(a)

(a) Philippe de La Hire, 1640-1718,
(b) Claude Antoine Couplet, 1642-1722.

(b)
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Augustin Danyzy, nelpapata pe yoo, 1732.
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Timbrel vault, Catalan Vault, tiled vault

AnpoupynBnke otnv Meodyelo katd tov 14° awwva, Sev yvwpilloupe Touc EPEUPETEC.
AvakaAUudpOnke Eava amo Katalavoug apXLTEKTOVEG omadoug TNG Kivnong Tou LOVTEPVLOUOU.
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La Lonja de la Seda de Valencia (Unesco)
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ElonxOn otnv Apeptkn anod tov Rafael Guastavino yevvnBévta otnv BaAévOia to 1842 o omnoilog BeATIWOE TIG
UTTAPXOUOEG TEXVLKEG.

INVENTOR
Nariel! Guaslavine
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Santa Maria del Mar (Wikipedia)
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https://www.lowtechmagazine.com/2008/11/tiles-vaults.html#more
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