KHOA HOC & CONG NGHE

Hiéu qua Uiing dung ctia mat paraboloid hypecbolic
trong kién truc cha Felix Candela

Application effectiveness of paraboloid hypecbolic facet in Felix Candela’s architecture

Tom tat

Cacmat cong bac hai tir don gian dén phiic tap luén
dugc ing dung réng rai trong kién tric va xay dung,
vi du nhu: mét cau, mat Hypecboloid mét tang tron
xoay, mat Paraboloid, mat Paraboloid Hypecbolic,...
Trong d6, mat Paraboloid Hypecbolic véi nhitng wu
diém vé hinh dang, cdu tao va tinh kha thi cao clia
no, da gitip cho viéc thiét ké khang gian sit dung ciing
nhu hinh thiic kién tric dat hiéu qua nhat dinh, dac
biét phir hop véi viéc thiét ké mai che cho cac cong
trinh kién tric. Viéc ing dung cdc mat cong néi chung
va mat Paraboloid Hypecholic néi riéng vao cac cong
trinh kién tric d6i héi ngui thiét ké phai c6 von kién
thiic nhat dinh vé hinh hoc d€ tir d6 c6 thé ndy sinh va
hién thuchéa y tudng ctia minh.

Ndi dung bai bao trinh bay hiéu qua (ing dung ciia
mat Paraboloid Hypecholic trong cac cong trinh kién
triic cia kién triic su Felix Candela (1910 - 1997).

Tir khéa: Mdt Paraboloid Hypecboloic (Hypars), Kién tric, KTS
Felix Candela

Abstract

The quadratic surfaces from simple to complex are widely
applied in architecture and construction, for example:
sphere, one-layer hypecboloid, paraboloid, paraboloid
hyperbolic, etc.

The paraboloid hyperbolic with its advantages of shape,
structure and high practicability, has helped the design of
usable space as well as the architectural form to achieve
certain efficiency, especially suitable for the design roofs
of buildings. The application of quadratic surfaces in
general and Paraholoid Hyperbolic surfaces in particular
to architectural works requires designers to have certain
knowledge of geometry so that they have many new ideas
and perform them easily.

The content of the paper presents the Application
effectiveness of paraboloid hypecholic facet of architect
Felix Candela (1910 - 1997).
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1. Dat van dé

Trong thuc t&, sw xuét hién clia mat cong trong thiét ké kién tric, xay
dwng d& tré nén rat quen thudc. Cac loai mat cong tir don gidn dén phirc
tap dwoc ding lam co s& cho viéc thiét k& mai che va tao khéi cac céng
trinh kién tric. Khi dwa ra cac giai phap kién tric ¢ st dung mat cong dé
tao mai che thi viéc Iya chon loai vat liéu phu hop, ¢6 tinh kha thi trong xay
dwng, mang lai hiéu qua v& mat thdm my sé luén [a nhirng tiéu chi ma cac
kién tric sw hwéng téi. Mét trong nhitng mét cong dap (ng dwoc cac tiéu
chi trén, do la mat cong Paraboloid Hypecbolic.

Trong pham vi bai bao, xin dwgc trinh bay hiéu qua (rng dung clia mat
Parabolloid Hypecbolic trong cac céng trinh kién triic ctia kién tric sw Felix
Candela (1910 - 1997), dé tir d6 th&y dwoc vai trd clia hinh hoc ciing nhw
méi lién hé mat thiét, khong thé thiéu gitra hinh hoc va kién truc.

2. Gi&i thiéu chung vé mit Parabolid Hypecbolic va KTS Felix
Candela

Mat Paraboloid Hypecbolic 1a mot mét ké bac hai khéng kha trién, dwoc
tao nén bang mot dwdng sinh 1a dwéng thang chuyén dong c6 qui luat. Cé
thé tao mét Parabolloid Hypecbolic theo qui luat sau: mét dwdng théng
chuyén déng twa trén hai dwdng thdng chéo nhau (hai dwong chuén) va
ludn song song vé&i mdt mat phang (méat phang chuan). [1]

V6i qui luat trén cho thay, viéc hinh thanh mét cong 1a nhé chuyén déng
ctia dwdng thdng, tinh nang nay tao didu kién thuan lgi cho viéc thwc hién
céac 16p phi hay b& mét bao che. Do vay, mét Parabolloid Hypecbolic dwoc
&ng dung rdng rai & nhidu linh vwe khac nhau trong thuc tién cling nhw
trong kién trac.[2]

Hinh 1. Mat Paraboloid Hypecbolic

Hinh 2. Biéu dién mét Paraboloid
Hypecbolic
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Felix Candela (1910 - 1997) la kién tric sv mang hai
qubc tich Tay Ban Nha va Mexico. Ong la mét trong nhirng
kién trac su tiéu biéu clia thé ky 20 véi nhirng dong gop quan
trong trong sw phat trién cla kién tric Mexico va k¥ thuat két
cau. Dong gop I&n nhat cha Felix Candela la nhitng nghlen
ctru vé két cAu vé bao che ban mdng bang bé téng cét thép
- mét trong nhivng vat liéu dai dién cho kién truc hién dai luc
by gi®. Bén canh d6, éng ciing c6 nhitng am hiéu sau rong
vé& cAu trdc hinh hoc mang khéng gian va d3c biét quan tam
dén cAu tric méat Paraboloid Hypecbolic (mé&t yén ngwa) -
cu tric Hypars.

Vao gitra thé ki 20, ching ta nhan thay sw xuét hién cta
nhiéu céng trinh mang c4u tric Hypars. C4u tric nay duwoc
Kién tric sw Felix Candela phat trién va ng dung thanh
c6ng trong nhiéu thé loai cdng trinh kién tric khac nhau cla
ong, nhw: Nha hang Los Manantiales, 1958 - Mexico; Thuy
cung Oceanographic, 2003 - Tay Ban nha; Nha thd San
Jose Obrero, 1959 — Mexico; Nha thd San Vincente de Paul,
1960 - Mexico;...[3]

3. Mit Paraboloid Hypecbolic trong kién tric cta Felix
Candela

Nha hang Los Manantiales, 1958- Mexico

Céng trinh dwoc nhic dén nhidu nhat va xuét hién nhiéu

™

nhét trén cac tap chi khi
viét v& kién truc suw Felix
Candela d6 la nha hang
Los Manantiales, dwogc
xay dwng vao nam 1958
tai Xochimilco, Mexico
City, Mexico, b&i day la
céng trinh danh d4u bwéc
dot pha ctia 6ng trong viéc
st dung vat liéu bé tong
cbt thép ban méng dé
tao mai che tlr cdc manh
Paraboloid Hypecbolic.

Diém ndi bat ctia Nha
hang Los Manantiales la
mai che ¢6 hinh dang cla
mét bdng hoa 8 canh, voi
dwong kinh 1én t&i 42m
va chidu cao thay dbi tir
5,9m dén 8,25m, no dwoc
ghép lai tr 4 manh Paraboloid Hypecbolic nhw trén hinh 4.
Céac manh ghép nay duoc tao ra béng cach dung mat phéng
cat mat Paraboloid Hypecbolic cho giao tuyén Ia cac dwong
cong Parabol. Phan mai che dwoc vwon ra hét c& dé tang
thém dién tich bong dé va lam giam nhiét 6 bén trong céng
trinh. Sang tao trong viéc st dung dam chir “V” véi do day
co ban nhd hon 5 cm, gitip cho phan mai che khéng cé cadm
giac bj cirng, bi thd. Viéc két hop nhitng mang kinh I&n, gitp
anh sang c6 thé tran ngap vao khéng gian bén trong va dua
cong trinh hda nhap véi vé dep cda thién nhién xung quanh.

Cong trinh Ia két qua cla rat nhidu nghién ctu vé hinh
hoc dé tao nén 4n twong doc dao vé khong gian bén trong
cling nhw hinh thtrc bén ngoai.

Nha hang Los Manantiales van con hoat déng cho dén
ngay nay, mac di mot sé thir da thay ddi so véi thdi diém
cong trinh dwoc hoan thanh. Riéng 1&p vé bao che van con
nguyén ven vé& hinh thrc. Tuy khéng phai céng trinh dau
tién str dung cAu tric hypars nhwng day 1a mét trong nhirng
l&n thtr nghiém ctia KTS Felix Candela nham tao ra mét tac
phdm nghé thuat nhan dwoc sy chd y cla qudc té véi két
cAu dot pha va doc dao Itc bay gio.

Thay cung L’Oceanographic, 2003 - Tdy Ban Nha

Hinh thirc kién tric clia nha hang Los Manantiales xuét
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Hinh 5. Thuy cung L'Oceanographic

hién tr& lai trong mot sé thiét k& sau nay cta KTS Felix
Candela. Thay cung L'Oceanografic, toa lac & phia dong
thanh phd Valencia - Tay Ban Nha, dwoc khanh thanh vao
ndm 2003, [a mot vi du. Nho tinh biéu cam ctia mat Parabolid
Hypecbolic cdng trinh da tao nén mét dién mao déc dao, déy
cam xuc va ndi bat gitra khéng gian xung quanh.

Bé&ng thtr nghiém tiép theo nay, KTS Felix Candela cling
v&i hai ky sw cong trinh Ia Alberto Domingo va Carlos Lazaro
da khang dinh thanh cong ctia minh khi st dung céu tric
hypars cho t&i ngay nay. Va phai thira nhan rang, cong viéc
ctia Felix Candela van tiép tuc truyén cdm hing cho cac thé
hé kién tric sw sau nay.

Nha thor San Jose Obrero, 1959 — Mexico

Trong qua trinh thiét k&, dbi véi cac cong trinh céng cong
can khong gian st dung 16n va linh hoat, cé mét vai yéu té
tac dong téi y dd cha kién tric sw nhw: mat bang, cong ndng
st dung, hinh dang khu dét,... Khi d6, Felix Candela dwa ra
gidi phap ghép cac mat Parabolid Hypecbolic thuan tdy bing
cac cach khac nhau dé tao nén mai che phu hop véi khéng
gian st dung.

Giai phap cho mai che cia nha tho San Jose Obrero
dwoc dng dwa ra d6 13 ghép déi xtrng hai méat Paraboloid
Hypecbolic thuan tay v&i nhau. M6i mét mat dwoc tao nén
b&i ho dwdrng thdng thir nhat chuyén déng ludn tua trén hai
duwdng chéo nhau AB va CD, ho duwdng thdng thir hai chuyén
doéng ludn twa trén hai dwong thdng chéo nhau BC va AD.
Nhw vay, khi dwong thdng chuyén dong da pha kin trén t

Hinh 7. Cau tao mai nha thé San Jose Obrero

Hinh 6. Nha thé San Jose Obrero

giac ghénh ABCD bang mét mé&t cong Paraboloid Hypecbolic
(Hinh 7).

Nho tinh déi xtrng, nha the San Jose Obrero mang dén
sw can béng, virng chac, khac biét vé& hinh thirc so v&i nhirng
cbng trinh trwdc d6 cia Felix Candela. Piéu nay da thu hat
sw chl y clia nhiéu du khach va tré thanh mét trong nhirng
cong trinh &n twong khi t¢i tham quan thanh phd Nuevo,
Mexico.

Nha thor San Vincente de Paul Chapel, 1960 — Mexico

Nha thé San Vincente de Paul Chapel dwgc xay dwng
vao nam 1959 va hoan thanh vao nam 1960. Mai che cua
cbng trinh dwoc tao nén tlr viéc ghép ba mat Parabolloid
Hypecbolic thuan tdy, xac dinh béi t&r giac ghénh ABCD nhw
trén hinh 10.

Cong trinh nay ¢ thiét ké téi wu trong viéc giam lyc cang
khi a0 day cia mai che kha nhd va dién tich che pha twong
dbi 1on. Bé& c6é dwoc didu nay, ba tru d& cla mai nha dwoc
dat trén ba canh clia hinh tam giac va cho phép cac goc
dwoc mé ra bang nhitng vach kinh trong subt. Méc du cac
tru d& kha I&n nhwng ching khong ndi hoan toan trén mat
d4t, nhdm tao sw dan xen gitra khong gian va ciu tric, 1am
ndi bat khéng gian chirc ndng bén trong céng trinh.

Kién tric cta Felix Candela giai doan 1950 -1960 d&
mang dén nhitng dau 4n manh mé vé& két cau va tao ra
nhirng nhip diéu mwot ma nhéd cAu tric hypars.

4. Hiéu qua &rng dung ctia méat Paraboloid Hypecbolic
trong kién tric cua Felix Candela

V@i nhirng thi phap va cach xt ly khéo léo
khac nhau nhu: giao, ghép,... kién truc sw Felix
Candela da thanh cong trong viéc khai thac
dac treng hinh hoc cia mat cong Paraboloid
Hypecbolic d& tao nén tinh déi xtng, tinh qui
luat cia dwdng bién, tinh bién thién cla bé
mat trong cac cong trinh kién tric cla minh.
Diéu nay gitp khéc phuc sw khé clirng sén cé
clia kinh, cla vat liéu bé téng cét thép ciing
nhw sw nham chan, don diéu cta tinh hinh hoc
trong kién truc hién dai phong cach quéc té luc
béy giv. Ong da lam sang t6 thém vé tinh da
dang va tidm nidng khéng gian ciia hinh hoc,
dé& thay dwoc méi lién hé mat thiét cta hinh
hoc va kién tric. Nhirng diéu nay da mang dén
cdm xGc manh mé va tao nén gia tri thAm my
trong kién tric cta Felix Candela.
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Hinh 9. M3t bang, mat dirng, mat bén San Vincente de Paul
Chapel

Kién tric ctia 6ng con 1a sw thdng nhat hivu co gitra cac
yéu t6: chu trac, vat liéu va hinh thirc dé tao ra nhivng khong
gian st dung linh hoat. Ong khéng 1a ngudi phat minh ra cu
tric hypars hay vat liéu bé téng cbt thép nhung nhitng gi ma
ong dwoc thira nhan dé 1a sw am hidu v& cac thudc tinh cla
bé téng cbt thép, sw tai tinh trong cac cach xt ly mét cong.
Do vay, cac mai che cé cu tric hypars dwoc tao ra khong
chi mang nhirng hinh dang thd vi ma con luén dam bao sy
téi da hoa khéng gian che phl va gidm thiéu viéc s& dung
lang phi vat liéu. Déi véi 6ng khong cé sw tach biét gitra ba
yéu t6 nay trong kién trac.

Nhirng nam 1950-1960, viéc tao nén cac mat hinh hoc
c6 qui luat, dic biét Ia mat cong con gap nhiéu kho khan,
do chwa c6 sw hd trg clia may tinh hay cac phan mém mo
phdng, ki thuat thi cong con han ché nhung cling véi su
quyét tam va tinh than luén tim kiém nhitng hwéng di méi,
Felix Candela khong chi gi&i thiéu kién trac Mexico thé ki 20
t&i bdi canh kién trac qudc té lic bay gie ma 6ng con dai dién
cho mét budc dét pha trong céng nghé bé téng cbt thép da
dwoc hinh thanh truwéc do, ddng thei cho ching ta thdy tinh
kha thi va tinh ng dung cao ctia mat Parabolid Hypecbolic
trong thuc tién.

Chinh vi vay, cho t&i ngay nay cu tric hypars véi nhitng
wu diém cla minh, né van thu hat dwoc sw chi y ctia cac
kién tric sw. D&c biét, khi ma céng nghé phat trién manh
mé&, vat liéu da dang va phong phu, viéc tao mét mat cong
b4t ki néi chung hay mét Paraboloid Hypecbolic néi riéng da
tré nén dé dang hon, thi né sé ludn la ngudn cdm hirng cho
céc kién truc sw, ki sw trong qua trinh tim kiém y twéng, gitp

Hinh 10. Cau tao mai San
Vincente de Paul Chapel

ho dé dang dwa nhirng nét dep cta hinh hoc vao cac cong
trinh ctia minh.

Felix Candela da dé lai mot di sén kién trac dang duoc
phat huy va bao ton, béi 6ng da chirng minh dwoc tam quan
trong cuia viéc khong chi duy tri hidu biét vé hinh hoc, vé két
cu khi thiét k& ma quan trong hon cé la nhu ciu vé nhan
thirc @& tiép can va tim toi nhirng giadi phap maoi.

5. Két luan

Mt Paraboloid Hypecbolic v&i cau tric kién tao déc
trwng, khdng chi cé tinh thdm m§ ma con ¢6 tinh kha thi cao.
Do dd, né c6 kha ndng &ng dung trong kién tric va dic biét
phu hop dé thiét k& mai che, tao nén tinh biéu twong riéng
cho céng trinh.

Dwa trén nhitnhg am hidu cGa minh v& hinh hoc (ng
dung, KTS Flex Candela da khéng nglrng sang tao va bién
dbi mét bac hai Paraboloid Hypecbolic nham hién thuc hoa
cac y twdng cla minh va 6ng da chirng minh cho thé gidi luc
by gi¢r thdy dworc mbi lién hé mat thiét gitra hinh hoc va kién
tric, sy két hop tuyét voi gitra nghé thuat va ki thuat trong
kién tric hién dai.
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