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TAO HINH MAT CONG
DANG YEN NGUA VA UNG DUNG TRONG
THIET KE MAI CONG TRINH

TSKTS LE THI PHUGNG CHI | KHOA KIEN TRUC VA QUY HOACH, TRUGNG BAI HOC XAY DUNG HA NOI

Tom tat

Hinh hoc la nén tang cta tao hinh kién tric. Su phat trién
cua hinh hoc la co s& cho cac sang tao hinh khéi trong
thiét ké, dam bao tinh khoa hoc vé cau tric va tinh kha
thi trong xdy dung. Tao hinh mat cong dang yén ngua
trong hinh hoc dugc biét téi véi tén goi Hyperbolic pa-
raboloid la mét trong nhitng cau tric hinh hoc da dang
dugc cac KTS, ky su két cau va hoc thuat trén thé gigi su
dung cho thiét ké hién dai. Tac gia Tyler S. Spague (dai
hoc Washington, Hoa ky) da titng mé ta vé cau tric hy-
perbolic parabolid la: “Dep, Linh hoat, Thuc tién". Bai bao
nay gidi thiéu vé nguyén ly tao hinh cau tric mat cong
dang yén ngua hyperbolic paraboloid va ting dung trong
thiét ké hién dai.

Summary

Geometry is the foundation of architectural shaping. The devel-
opment of geometry is the basis for the creation of shaping in
design, ensuring the scientificness of structure and feasibility in
construction. The saddle shape in geometry known as the hyper-
bolic paraboloid is one of the geometric structures that have been
used by architects, construction engineers and academics around
the world for design. Author Tyler S. Spague (University of Wash-
ington, USA) once described the hyperbolic paraboloid structure
as: " Beauty, Versatility, Practicality " This article introduces the
principle of shaping the hyperbolic paraboloid saddles surface
and its applications in modern works.

TAO HINH MAT YEN NGUA HYPER-
BOLIC PARABOLOID

au trdc hay mat hyperbolic
paraboloid trong hinh hoc la
dang mdt cong ghénh nhu
hinh yén ngua, nghia la n6 co
dang 16i doc theo mét truc va
dang 16m doc theo truc kia. Cac mat cat
ngang di qua bé mat cé dang hyperbol va
cac mét cdt doc cé dang parabol. (Hinh 1)
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Mat hyperbolic paraboloid cé thé dé
dang dugc tao nén bdi mot dudng
thdng chuyén dong, luén cét hai dudng
thdng chéo nhau va song song vai mét
mat phang dinh hudng (S). (Hinh 1)

UNG DUNG TRONG THIET KE MAI
CONG TRINH

Mat hyperbolic paraboloid dugc xép vao
loai mat ké do cd dudng sinh (duong

Hinh 1. Tao hinh mdt Hyperbolic Paraboloid

thdng chuyén déng tao mat) la dang
duong thang.

Do cau tric don gidn nhu vay, cac tao hinh
hyperbolic paraboloid phu hgp st dung
dé xay dung mai “vo" mdng. Chung cé thé
duoc hinh thanh bang cach s dung céc
phan gb hodc thép, sau do dugc pht hodc
chuing c6 thé dugc xay dung bang bé tong.
Thay i ldy stic manh tU khéi luong, gidng
nhu nhiéu mai nha théng thudng, mai vo
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Hinh 3. Mot s6 phuong dn ghép manh dé tao mdi véi cdc mui
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mong cd dugc stc manh thong qua hinh
dang clia chung. B6 cong clia hinh dang
lam gidm xu huéng oan xudéng khi nén
(nhu Mot mat phang sé lam), cé nghia la
chung c6 thé dat dugc do ciing dac biét.
Bugc giang theo hai hudng, chiing khéng
bi udn cong va cé thé chiu dugc tai trong
khong déng déu, cho du la téi trong tinh
(thiét bi treo trén tran nha) hay tai trong
truc tiép (gid). Mai vo hyperbolic parabo-
loid c6 thé dugc xay dung bang bé tong
c6t thép véi do day vo chi 50mm cho céc
nhip chéo 1én dén 35m”.

Ngudi ta c6 thé dung mat hyperbolic
paraboloid dé€ che moét binh d6 cé dang
khong phai la mot tu dién ma la mét hinh
c6 duong bao béat ky. Khi do, phai giai
quyét bai todn tim giao gilia mat hyper-
bolic paraboloid va mat tru thadng dung.
Hinh 2 trinh bay Ung dung mat hyperbolic
paraboloid che mét binh d6 dang Elip.

Ngoai ra, mat hyperbolic paraboloid con
dugc cat ra thanh cac méanh va ghép lai
dé tao thanh mo6t mat mai véi cdc mui.
(Hinh 3)

MOT SO CONG TRINH THUC TIEN
UNG DUNG TAO HINH HYPERBOLIC
PARABOLOID CHO THIET KE MAI

Gian hang Philips tai héi cho trién
Idm Expo 58, Brussels (Hinh 4)

Le Corbusier va lannis Xenakis dugc cong
ty dién t Phillips giao nhiém vu thiét ké
gian hang cho héi chg trién 1am Thé gidi
nam 1958 dugc t6 chuc tai Brussels. Day
la Hoi chg Thé gidi dau tién dugc t6 chic
ké tir khi két thuc Thé chién Il ky niém
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Hinh 5. Nha nguyén Quan dbi ctia Nha tho tai Céng vién Vanbrugh, London
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su héi sinh cla nén van minh khoi su
tan pha cta chién tranh théng qua viéc
st dung cong nghé. Corbusier hifa sé
cung cdp cho Phillips mét cau tric thé
hién hinh tugng tuong lai clia dién tl va
cobng nghé. Man hinh trong tac pham
sdp dat la mot cadnh tuogng nghé thuat
da nganh thé hién tac dong clia chién
tranh hat nhan va tién trinh sau chién
tranh. Dya trén cac yéu cau vé am thanh
va suU tuong tac truc quan cla khan gia,
yén cau vé mot hinh thic déc ddo duoc
ddt ra. Sau khi thir nghiém rong rai, Xe-
nakis da dua ra mot cau tric giéng mot
chiéc léu ba nganh, dugc xay dung bang
cac tam bé tong vo mong cé hinh hy-
perbolic paraboloid. Viéc thuc hién thiét
ké lién quan dén maét cau tridc chiu kéo
cla day cép thép cang tu cac cot thép
& cudi léu dé tao thanh cac parabaloid
hypebol. Hinh dang phuc tap cla gian
hang khién viéc xay dung mot cdu trdc
bé tong dé thong thudng la khong thé,
gidi phdp ma Xenakis va k¥ su clia 6ng
Hoyte Duyster dat dugc la tao ra mot hé
théng cac tdm bé toéng duc san duoc
treo bang day cap.

Nha nguyén Quadn dégi cia Nha tho tai
Céng vién Vanbrugh, London (Hinh 5)

Nha nguyén Quan déi Nha thd & Lon-
don dugc thiét ké bdi Earnest Trevor
Spashet. B¢ la mot coéng trinh co ¥
nghia kién tric ndi bat dugc xép hang
tai dia phuong va dang chuy vi co ngon
thap bang nhom cao nhat va la mot
trong nhimg nha nguyén dau tién co
thiét ké hién dai vao gilra thé ky 20. Cau

Hinh 6. Nha hang Los Manteles

trdc mai cé hinh yén ngua - mat cong
hyperbolic paraboloid dugc xay dung
bang cac dam thang. Mai nha dugc kién
trdc su thiét ké sau khi ldy cdm hing tu
ty 1& ngudi dan 6ng Modulor cta Cor-
busier. Cac cot gilia cac clra s6 dudng
nhu khéng cham vao mai nha khi nhin
tU bén dudi: diéu nay tao ra hiéu Ung
mai néi. Mac du cac dinh clia buc tuong
gach trdng & d6 cao phfa dong va phia
tdy dugc c6 dinh vao mai nha dé én
dinh né, nhung hiéu Ung méai néi van
dugc tiép tuc véi mot hang trén cung
bang gach ky thuat mau xanh dam vdi
cac dusng chi sam mau.

Los Mantieles, thanh phé Mexico (Hinh 6)

Los Manteles la mét nha hang dugc thiét
ké badi Felix Candela - mot kién trdc su
ndi tiéng théng thao vé cdu tric bé téng
vo moéng. Sau khi thif nghiém rong réi
vai cac hinh thic, 6ng dé dua ra mét cau
tric bao gobm cac mat hyperbolic parab-
oloid giao nhau. Bé mat mai vai cdu tric
vo cuc ky moéng tao ra khdong gian dn
udng an tuong va nang déng. Mai nha
la mét méng hinh tron gom bén hyper-
bolic paraboloid canh cong giao nhau
tai diém trung tam, tao thanh mot méi
vom co ranh tdm canh déi xiing. Cac méi
vom duagc bé tri theo hinh béng hoa va
cac 16 h& trén mdi canh hoa thép séng
mai yén ngua va khdng gian lién tuc bén
dudi. VGi tu cach la moét trong nhing
toa nha bé tobng vé moéng tién phong,
6ng da ching minh cho thé gidi thay su
két hop bac thay gitta nghé thuat va ky
thuat diéu luyén ctia minh.

KET LUAN

Viéc st dung cac hyperbolic paraboloid
nhu mot hinh thic xay dung vé méng
da dugc tién phong trong thdi ky hau
chién & My va chau Au (khodng tir thap
nién 60), nhu mot su két hop gilra kién
trdc hién dai va ky thuat két cau. Via
nhe vira hiéu qud, hinh thiic mai dang
nay dugc st dung nhu mét phuong tién
dé gidm thiéu vat liéu va tang hiéu suat
cau tric dong thai tao ra cac thiét ké an
tuong va co vé phic tap cho dén tan
ngay nay./.

TAI LIEU THAM KHAO

1. Doan Nhu Kim (2005), “ Mét s6 khdi niém vé hinh hoc
trong kién tric’ Nha xudt ban Xay Dung.

2. Hoang Van Than, Boan Nhu Kim, Duong Tién Tho
(2005), “Hinh hoc hoa hinh’, Nha xudit ban Khoa hoc va
Ky thuat.

3. Frei Otto. Casabella 301 1966, 35

4. Tyler S. Sprague (2013), "Beauty, Versatility, Practi-
cality": the Rise of Hyperbolic Paraboloids in post-war
America (1950-1962), Construction History, Vol. 28, No.
1(2013), pp. 165-184

5. https://www.designingbuildings.co.uk/wiki/Hyper-
bolic_paraboloid_in_construction

6. https://www.re-thinkingthefuture.com/2020/12/04/
a2294-what-are-hyperbolic-paraboloid-shells/

7. http://www.arch.ttu.edu/courses/2008/fall/3501perl/
montfort/project1/hyperbolic_paraboloid.htm|

8. https://mathstrology.com/pringle.htm/

9. http://architectuul.com/architecture/the-church-ar-
my-chapel

10. https://www.archdaily.com/157658/ad-classics-ex-
po-58-philips-pavilion-le-corbusier-and-iannis-xenakis

11.https://www.archdaily.com/496202/ad-clas-
sics-los-manantiales-felix-candela

S 244 -2023 | KIENTRUCVIETNAM.ORG.VN 73



