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MAT HINH HOC HYPERBOLOID

MOT TANG TRON XOAY VA KHA NANG
UNG DUNG TRONG KIEN TRUC

THSKTS PHAN THIHOANG YEN

Tom tat

Bai bao nay trinh bay qua trinh nghién ctiu vé mat hinh hoc
Hyperboloid mét tang tron xoay va kha nang ting dung
clia n6 trong kién tric. Muc dich nghién citu nham cung
cap khai niém, cac cach tao mat va phan loai cac dang mat
cat cila mat Hyperboloid mét tang tron xoay, tir d6 dé xuat
nhiing goi y Ung dung mat Hyperboloid mét tang tron
xoay trong kién tric. Phuong phap phan tich, phan loai,
tong hop va hé thdng héa ly thuyét da dugc st dung trong
qua trinh nghién cttu. Két qua nghién ciiu cho thay mat Hy-
perboloid mét tang tron xoay la mét mat cong c6 tinh ting
dung cao trong kién trtic. Ngoai hinh thtic la nhiing duéng
cong mém mai dem lai hiéu qua vé mat tham my thiné con
la mét cau triic manh mé bgi mat Hyperboloid mét tang
tron xoay c6 thé dugc xay dung béinhiing dam thép thang,
thuan lgi cho qua trinh thi cdng véi chi phi thap hon so véi
cacloai mat cong khac.
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Abstract

This paper presents the process of studying the Hyperbo-
loid of revolution of one sheet and its applicability in archi-
tecture. The purpose of this study is to provide the concept,
ways of creating surfaces, and classifying cross-sections of
Hyperboloid of revolution of one sheet, thereby proposing
suggestions for the application of Hyperboloid of revolu-
tion of one sheet in architecture. Analysis, classification,
synthesis, and systematic review are methodologies used
in the research process. The research result shows that the
Hyperboloid of revolution of one sheet is a curved surface
with high application in architecture. In addition to the
form of softly curved surfaces for aesthetic effect, it is also
astrong structure because the Hyperboloid of revolution of
one sheet can be built by straight steel beams, facilitating
the construction process at a lower cost than other types
of curved surfaces.
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Thdp nudc Hyperboloid - céng trinh kién tric

bdng Iudi duong chéo thép ddu tién trén thé

gidi cta ky su'va nha khoa hoc vi dai ngudi
Nga Viadimir Shukhov (1853-1939) - Trién
ldm nghé thudt va céng nghiép toan Nga

ndm 1896 tai Nizhny Novgorod

MG PAU

inh hoc la m6t phan nhanh ctia Toan

hoc, nd c6 ngudn goc la moét moén

khoa hoc thuc tién lién quan dén

hinh dang, kich thudc, vi tri tuong

doi clia cac hinh khéi, va cac tinh
chét clia khong gian. Trai qua qué trinh phat
trién kéo dai hon 2 thién nién ki, cac thanh tuu
clia hinh hoc mang déu dn va déng vai tro quan
trong trong nhiéu Iinh vuc, ddc biét trong kién
trdc. Kién tric co thé néi la bat dau véi hinh
hoc. KTS st dung hinh hoc vi né xac dinh dang
khong gian clia mét cong trinh, st dung hinh
hoc dé thiét ké cac hinh thiic kién trdc va trang
tri. Hinh hoc véi cac phuong phép biéu dién
clia nd con gidp kién tric su tao nén cac ban
vé cho b6 ho so thiét ké cong trinh clia minh.
Lich strkién tric trai qua nhiéu giai doan véi cac
phong cach kién tric khac nhau. DU & giai doan
nao va vai phong cach kién trdc nao thi hinh
hoc va kién trac ludon ¢ méi lién hé mat thiét.
Dac biét, mot thanh tuu clia hinh hoc cé khitao
nén maot trao luu kién tric.

Vao thé ki XIX, Todn hoc phat trién nhanh chdng
va trd nén triu tugng. Thé ki nay ching kién su
phat trién clia cac loai hinh hoc phi Euclid. Hinh
hoc hyperbol phi Euclid dugc Ung dung trong
kién trdc va xdy dung tlr cudi thé ki XIX véi tén goi
la"cau trdc hyperboloid” Cac cau tric hyperboloid
la cdc cau tric kién tric dugc thiét ké bang cach
st dung mét mét hyperboloid mét tang. Thong
thuong day la nhiing cau trlc cao dang thap,

stic manh cau tric clia mét hyperboloid mét
tang hay dugc st dung dé nang dé mot vat thé
cao trén mdt dat, mat hyperboloid mét tang
cling thuding dudgc st dung dé trang tri hodc dé
dam bao tinh kinh t€ clia két cau. Cac cau tric
hyperboloid dau tién dugc phat minh béi ky
su nguai Nga Vladimir Shukhov (1853-1939).

Sau phéat minh cta Shukhov, cac cau tric
hyperboloid tuong tu dan xudt hién & nhiéu
nai trén thé gidi. Cau tric hyperboloid ban dau
dugc st dung chd yéu trong muc dich hudéng
dén kién tric cong nghiép nhu cac cong trinh
thap gidi nhiét, thap nudc, thap hai dang, thap
quan sét, thap phat thanh truyén hinh,... Sau
dé, cdu tric nay dugc phat trién va ing dung
rong rai trong nhiéu loai cong trinh kién tric
khac nhau nhu Trung tam Khoa hoc Saint
Louis & My, Nha tho Brasilia & Brazil, Cau di b
Corporation & Anh, Thap cdng Kobe & Nhat
Ban, Hoi trudng Roy Thomson & Canada, Thap
Tordano & Qatar, Thap Sydney & Uc, ...

KHAI NIEM VE MAT HYPERBOLOID MOT
TANG TRON XOAY

Mat Hyperboloid mét tang tron xoay la mot mat
cong dugc tao ra bang cach quay mot hyperbol
(h) quanh truc do t ctia noé.

Ngoai ra, mat Hyperboloid mot tang tron xoay
ciing la mot mat ke, ta c6 thé xac dinh mat bang
cach quay mét dudng thang m xung guanh mot
tryc t, trong dé: m va t chéo nhau.

Hinh khéng glan minh hoa
mat hyperboloid mét tang tron
xoay tao bdi mét Hyperbol (h)
quay quanh truc o t cua nd

Ki hiéu:

v :vong tron hong

a: d6 doéc cha duong sinh (goc nghiéng gidia
duoing sinh mva mdt phdng vuéng goc vdi truc
quay

Hinh chiéu thdng géc mat
hyperboloid mét tang tron xoay
tao boi mot Hyperbol (h) quay
quanh truc dot cua nd

Hinh khéng gian minh hoa mdit
hyperboloid mét tdng tron xoay
tao béi mét duong thdng m
quay quanh truc t (m vat chéo
nhau)

Hinh chiéu thdng géc mat
hyperboloid mét tdng tron
xoay tao bdi mét dudng mdt m
quay quanh truc t chiéu bdng
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CACTINH CHAT CUA MAT HYPERBOLOID MOT TANG TRON XOAY

(Cac cau trdc hyperboloid cé d6 cong Gauss am, nghia la chiing cong
vao trong chit khéng cong ra ngoai hodc thdng nén c6 do 6n dinh
cao hon déi vdi cac luc tir bén ngoai so Véi cac cau tric thang.

Mat hyperboloid mot tang tron xoay la mét mat ké kép - qua mai
diém clia n6 c6 2 dudng thang thudc mat, nén chiing cé thé dugc
tao ra véi mot mang ludi cac duong théng, do d6 dé xay dung hon
cac mat cong khong phai mét ké - phai dugc xay dung bang cac
dam cong.

CAC DANG THIET DIEN CUA MAT HYPERBOLOID MOT TANG
TRON XOAY
Hyperbol

Cac mat phang khong tiép xic va c6 do doc 16n hon & sé cit mat
hyperboloid mot tang tron xoay theo giao tuyén la mot hyperbol.
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Giao clia mat phang véi mét hyperboloid
Mot tang tron xoay trong truong hop mat
phéng chia truc quay hodc song song Vi
truc quay (d6 déc 90°) va cach truc mot
khodng nhé han ban kinh vong tron hong.

Giao clia mét phang vdi mat hyperboloid
Mot tang tron xoay trong truong hop mat
phang song song vdi truc quay (d6 déc
90°) va cach truc mét khodng Ién hon ban
kinh vong tron hong

Parabol Elip
Cac mat phdng co do déc bang & va khong
chiia tam doi xting clia mét hyperboloid mot
tang tron xoay sé cat mat hyperboloid mot
tang tron xoay theo giao tuyén la mot parabol.
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Chirnhat

Cac mat phdng co dd doc bang a va chifa tam ddi xting clia
mat hyperboloid mot tang tron xoay sé cat mét hyperboloid
mOt tang tron xoay theo giao tuyén la mét cdp dudng thang
song song - cap dudng sinh - tao ra thiét dién hinh chrnhat.
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Cac mat phang c6 do déc nhd hon & sé
cat méat hyperboloid mot tang tron xoay
theo giao tuyén la mét hinh elip.

Y

3
)

Giao clia mat phang vai mat hyperboloid
Mot tang tron xoay trong trudng hop mat
phang xién goc véi truc quay va cd do déc
|6n honas. Kihiéu: m - dudng sinh, t - truc
quay, & - d6 doc clia duong sinh.
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Tron
Céc mat phang vudng géc véi truc clia mat
hyperboloid mét tang tron xoay sé cat mat

hyperboloid mot tang tron xoay theo giao
tuyén la mot duong tron.




Tam gidc

Céc mat phang tiép xdc mat
hyperboloid moét tang tron
xoay sé cat mdt hyperboloid
mot tang tron xoay theo giao
tuyén la mot cdp dudng thang
¢t nhau, tao ra thiét dién hinh
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Giao clia mat phang véi mat hyperboloid mét tang
tron xoay trong trudng hop mét phang song song
vai truc quay va cach truc mét khoang bang béan
kinh vong tron hong - mét phang tiép xdc véi mat
hyperboloid mét tang tron xoay tai mot diém nam

tam gidc.

D=

KHA NANG UNG DUNG CUA MAT
HYPERBOLOID MOT TANG TRON XOAY
TRONG KIENTRUC

Céc mat hinh hoc ndéi chung va madt
hyperboloid mot tang tron xoay ndi riéng
déu c6 thé dung & dang nguyén thly
dé tao thanh hinh khéi cac cong tinh. Ta
thdy rat nhiéu cong trinh cé dang hinh lap
phuong, hinh chdp, hinh try, hinh cau, hinh
hyperboloid mét tang tron xoay,. . .trong do,
mat hyperboloid mot tang tron xoay la mot
mdt dac biét khi nd c6 hinh dang mém mai
clla mat cong nhung lai 6 thé tao nén mat
tr nhiing dudng thang, gitp cho cong trinh
kién tric vira ¢6 tinh thdm my, viia thudn loi
cho qua trinh thi cong va dam bao dugc tinh
kinh té.

Ngoai viéc st dung thuan tdy hinh dang
nguyén thly clia mat hyperboloid mét tang
tron xoay, dua trén cac dang thiét dién trén
ta c6 thé cdt ghép nhiéu méanh clia n6 dé tao
ra mét hinh thic kién tric mdi cé tinh nghé
thudt cao, biéu dat dugc y tudng va phu hop
vdi tling dang cdng nang cu thé.

Hinh A trinh bay vi du mét mai che dugc
tao ra tU mat hyperboloid moét tang tron
xoay che phtl mét dién tich c6 dang hinh

trén vong tron hong.
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Giao clia mét phang vai mat hyperboloid
Mot tang tron xoay trong trudng hop mét
phang bét ki chiia 2 dudng sinh clia mat
hyperboloid mét tang tron xoay.
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tron bang cach cdt ghép cac manh clia né
theo thiét dién tam gidc két hop véi cac tdm
phéng da giac.

Hinh B trinh bay vi du mét hinh thic cong
trinh dugc tao ra tir mat hyperboloid mot tang
ron xoay che pht mét dién tich c6 dang hinh
tam giac bang cach cét ghép cac manh clia
né theo thiét dién ch nhét két hop véi cac
tam phang da giac.

KET LUAN

Mt cong la mat hinh hoc dugc ting dung rat
rong rai trong kién tric. Cac loai mdt cong tu
don gidn dén phuc tap dugc dung lam co s&
cho viéc thiét ké cac mai che va tao hinh khoi
trong nhiéu cong trinh kién tric tir c6 dién
dén hién dai. Mdt cong véi hinh dang dep
mém mai ddc trung clia nd khi dugc strdung
mat cach phl hop dem lai nét dep tham mi
cho cong trinh kién trdc va tao nén tinh biéu
tuong riéng cho cong trinh. Trong thuc tién
kién tric va xay dung, viéc Iua chon loai mat
cong dua vao trong thiét ké rat quan trong,
n6 khong nhiing anh hudng dén vé dep clia
cong trinh ma anh hudng truc tiép dén kha
ndng thi cong va kinh phf xay dung cong
trinh. Mdt cong cang phuc tap thi cang kho
thi cong va chi phi xay dung cang cao.

Kﬂ%

Mat Hyperboloid maét tang tron xoay la mot
mdt cong, dong thai cling la moét mat ké, do
d6, nd c6 thé dugc xay dung véi cac dam thép
thang, tao ra mot cau triic manh mé véi chi phi
thap hon cac loai mat cong khac ma van dem
lai sur thd vi vé mat tham mi vaéi hinh dang néi
bat. Tuy nhién, dé c6 thé Ung dung mdt mat
cong néi chung hay mat Hyperboloid mét tang
tron xoay ndi riéng, ngudi thiét ké can c6 hiéu
biét nhét dinh vé loai mat hinh hoc nay: cach
Cau tao mdt, cac tinh chat hinh hoc, cach biéu
dién trén ban vé bang cac hinh chiéu./.
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