CAC PHUONG PHAP BIEU DIEN
MAT HYPERBOLOID MOT Tf\NGMTRC‘A)’N XOAY
VA UNG DUNG TRONG THIET KE KIEN TRUC

THS.KTS PHAN THI HOANG YEN, THSKTS VU THU HUYEN
TRUONG DAI HOC XAY DUNG HA NOI

Tom tat

Mat Hyperboloid mét tang tron xoay la mét mat cong dugc
tao ra bang cach quay mét hyperbol quanh truc do ctia né.
Vi tinh chat viia la mét mat tron xoay, lai viia la mét mat
ké kép, mat Hyperboloid mét tang tron xoay da dugc ting
dung linh hoat va rdng rai trong cac cong trinh kién tric
trén thé giGi nhu: Trung tam Khoa hoc Saint Louis (My), Nha
thd Brasilia (Brazil), Cau di bd Corporation (Anh), Thap cang
Kobe (Nhat Ban), Hoi truong Roy Thomson (Canada), Thap
Tordano (Qatar), Thap Sydney (Uo),... Tuy nhién tai Viét
Nam hién nay, mat Hyperboloid tron xoay chua duoc ing
dung nhiéu va ciing chi dugc ting dung vao cac cong trinh
nho hay chitiét trong cong trinh. Viéc tiép can véi khai niém
va cac cach biéu dién mat Hyperboloid mét tang tron xoay
sé gitip nguoi thiét ké c6 thém y tudng va tang kha nang ap
dung cho d6 an cia minh.

KHAI NIEM

at Hyperboloid mét tang
tron xoay la mét mdt cong
bac hai va cé thé dugc dinh
nghia la mat tron xoay hay
mat ké do phuong phép tao
thanh mat. D tao ra mét mat Hyperboloid
MOt tang tron xoay, ta co thé st dung hai
phuong phép tao mdt khac nhau.

BIEU DIEN MAT HYPERBOLOID MOT TANG
TRON XOAY

Dé biéu dién mot mat Hyperboloid mot

SE

Abstract

A Hyperboloid of revolution of one sheet is a curved
surface created by rotating a hyperbola around its im-
aginary axis. With the nature of being both a circular
surface and a doubly ruled surface, the Hyperboloid of
revolution of one sheet has been applied flexibly and
widely in architectural works around the world as:
Saint Louis Science Center (USA), Brasilia Cathedral
(Brazil), Corporation Pedestrian Bridge (UK), Kobe Port
Tower (Japan), Roy Thomson Hall (Canada), Tordano
Tower (Qatar), Sydney Tower (Australia),... In Vietnam
now, the Hyperboloid of revolution of one sheet has
not been applied much and is only applied to small or
detailed works in construction. Approaching the con-
cept and representation of a Hyperboloid of revolution
of one sheet will help designers get more ideas and in-
crease applicability to their projects.

Vong tro
hong

7

tang tron xoay can:

- Biéu dién cac yéu t6 du dé xac dinh mat:
truc, vong tron hong, hai vong tron day;

- Vé céc dudng bao quanh hinh chiéu
clia mat;

- Xac dinh dugc mot diém bat ky ctia mat.

Phuong phdp thir nhdt: mat Hyperboloid mét
tdng tron xoay duoc tao ra bdng cdch quay mot
Hyperbol quanh truc do ctia né

Hinh 3 biéu dién cac yéu t6 xac dinh mot
mat Hyperboloid mét tang tron xoay c6
truc chiéu bang:

-t (t, ) truc quay

Phuong phdp tht hai: mdt Hyperboloid mét
tdng tron xoay duoc tao ra bdng cdch quay mot
duong thdng xung quanh mot truc co vi tri chéo

nhau déi véi duong thdng trén

-c(c,c), ¢ (c,c):haivong tron day
-V (v, v.):vong tron hong

172

- Trong trudng hgp nay, dudng bao trén
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Hinh 3. Cdc yéu té xdc dinh mdt
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hinh chiéu bang ctia mat Hyperboloid
mot tang tron xoay trung véi hinh chiéu
bang clia vong tron hong va vong tron
day. Budng bao trén hinh chiéu ding
la mot hyperbol gidi han bdi hinh chiéu
didng cla 2 vong tron ddy.

Cdch xdc dinh duding bao trén hinh chiéu dimg
Cdch 1: "Phuong phdp duong sinh”

B1. Trén hinh chiéu bdng vach doan
thang bat ky tiép xtic véiv2 va cdtc, = ¢
tai A, = A, B, = B, xdc dinh hinh chiéu
bdng clia moét cép dudng sinh clia mat
hyperboloid mét tang tron xoay.

B2. Déng lién thuéc A, = A, B, = B' lén
hinh chiéu dung xac dinh dugc cac diém
A,A,B,B N6 AB' A'B Taco2doan
thing: AB'(A B' AB') va ABA' B AB) I
2 dudng sinh clia mdt hyperboloid mot
tang tron xoay.

B3. Lap lai nhiéu lan cdc budc 1, 2
dé vé hinh biéu dién cla cac dudng
sinh khac. S6 lugng dudng sinh dugc
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vé cang nhiéu thi hinh anh mat
hyperboloid mét tdng tron xoay cang
xudt hién ré rang hon.

B4. Vé duding cong tiép xuc vai cac diém
ngoai cung clia nhém duong sinh da vé,
ta thu dugc duong bao trén hinh chiéu
dung clia médt hyperboloid mét tang tron
xoay la moét hyperbol. Budng bao nay
clng chinh la dudng sinh dang hyperbol
clia mat hyperboloid mét tang tron xoay.

Cdch 2: "Phuong phdp hinh chirnhat”

B1. Danh dau cac diém A, B, C, E, F trén
hinh chiéu dung nhu hinh vé.

B2. Chia doan AB thanh 5 phéan bang
nhau xac dinh bdi cac diém chia 1, 2, 3,
4. N8i cac diém chia vdi diém E.

B3. Chia doan AC thanh 5 phan bang
nhau xac dinh bd&i cac diém chia 1! 2" 3"
4' N&i cac diém chia vdi diém F.

B4. V& dudng cong hyperbol di qua cac
diém giao nhau tuong Ung cla 2 chum

dudng thang nhu hinh vé ta xac dinh dugc
duong bao trén hinh chiéu ding clia mat
hyperboloid 1 tang tron xoay.

Cdch 3: "Phuong phdp Asymptote”

- Budc 1: Xac dinh 1 cdp dudng sinh cla
mat Hyperboloid 1 tdng tron xoay.

Trén hinh chiéu bang: vé 1 doan théng
batky catv, =V tai A, = A, B = B
(dé dé biéu dién ta chon doan théng
// x). Dong lién thuéc A, = A, B, =
B', 1én hinh chiéu ding xac dinh duoc
céc diém A, A, B, B' NS AB', AB.
Ta c6 2 doan thang: AB' (A B' ,AB') va
AB (A'B,,A B) la 2 dudng sinh clia mat
hyperboloid mot tang tron xoay.

- Budc 2: Xac dinh cac diém thudc
dudng bao hinh chiéu ding cla mét
hyperboloid 1 tang tron xoay. Goi
dudng bao can tim la h(h1,h2), ta c6
h2 trung truc déi xtng ndm ngang trén
hinh chiéu bang. Suy ra h1 bang cach
gén lién thudc cac diém vao cac dudng
tron vy tuyén clia mat.



Xdc dinh mot diém bat ky ctia mit

C6 2 cach dé xac dinh 1 diém thudc mat
Hyperboloid mét tang tron xoay. (Hinh 7)

NG DUNG MAT HYPERBOLOID MOTTANG
TRON XOAY TRONG TRIEN KHAI Y TUONG
THIET KE KIEN TRUC

Mdt bdng dang tam gidic

DE c4t mat Hyperboloid mot tang tron
xoay cho thiét dién tam gidc thi mat phang
cét can chia 2 duong sinh ¢t nhau cla
mat. Khi can che pht mét dién tich hinh
tam giac bang mat Hyperboloid mét tang
tron xoay, ta co cac trudng hop nhu sau:

Truong hop 1: C6 sdn mdt bdng tam gidc, cdn tao
mat che phu

Ta nén dua tam giac vé dang tam gidc can

Ay C B,

Ay B
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Cdch 1:gdn digmvao — Cdch 2: gdn diém vao

duong tron vy tuyén duong sinh thdng
ctamdt ctamat
Hinh 7
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Hinh 8. Tao mdit che phd dién tich tam gidc -
Truong hop 1-Cdch 1

Hinh 9. Tao mdit che phd dién tich tam gidc -
Truong hop 1-Cdch 2

hodc tam gidc déu, va chon 2 canh bang
nhau clia tam gidc lam dudng sinh cla
mat che pht dé thuan Ioi cho qud trinh
tao hinh. Néu thuc té mat bang tam gidc
la tam giac bat ky AB'C ¢ hinh chiéu bang
A B'C, ta cé thé dua vé dang tam gidc can
ABC (AB=AC) nhu hinh 8a, sau khi tao hinh
xong ta sé cat bét phan mdt cong nam
ngoai dién tich mat bang mong muén.

Cach 1:

B1. Chon truc quay t thudc mat phang déi

xung cla canh BC va song song vd&i mdt
phang (ABC), khodng céch t truc quay t

dén mat phang (ABC) tuy chon sao cho t
& mat phang (ABQ);

B2. Dung mat Hyperboloid mot tang tron
xoay c6 truc quay t, dudng sinh AB, AC
theo cach tao mat va biéu dién mat da
trinh bay & trén:

-Xac dinh hinh chiéu canh ctia vong tron
hong va 2 vong tron day;

-Vé hinh chiéu diing ctia mat Hyperboloid
maot tang tron xoay;

-Vé hinh chiéu bang clia mat Hyperboloid
maot tang tron xoay;

B3. Xac dinh phan méat Hyperboloid mat
tang tron xoay can dung la phan che pht
dién tich tam gidc ABC da cho (hinh 8b).

Hinh 10. Tao mdit che phu dién tich tam gidc
Truong hop 2

Cach 2:

B1. Chon truc quay t thudc mat phéng
déi xiing clia canh BC sao cho t khéng
chia A;

B2. Thay mat phang hinh chiéu dé truc
quay t tré thanh dudng thang chiéu,
trong hinh vé st dung phép thay mat
phang hinh chiéu bang dé t trg thanh
duong thang chiéu bang trong hé théng
chiéu mdi, vé hinh chiéu bang mai clia
truc quay t va tam giac ABG

B3. Dung mét Hyperboloid mét tang tron
xoay co truc quay t, dudng sinh AB, AC
trong hé théng chiéu mdi:

- Hinh chiéu bang mdi: t suy bién thanh 1
diém t'2, vong tron hong cé tam tring t'2
va tiép xtc véi A2B'2, A2C'2; 2 vong tron
day tly y chon bén kinh, sau dé gan lién
thudc vao AB, AC dé xac dinh vi trf trén
hinh chiéu ding;
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Hinh 11. Tao mdit che phd dién tich tam gicic
Truong hop 3

- Hinh chiéu duing: vé dudng bao hinh
chiéu ding bang 1 trong 3 cach biéu dién
da trinh bay & phan trén;

B4. Vé hinh chiéu bang va gidi han phan
mat Hyperboloid mét tang tron xoay che
pht dién tich tam giac ABC can tim.

Truong hop 2: Cho trude d Ién 1 goc bang B, cdn
tao mat che phu

B1. Tao mat Hyperboloid mét tang tron
xoay sao cho goéc nghiéng clia dudng sinh
so Vi truc quay la /2, hodc d6 déc clia
dudng sinh so vdi phuong ngang (phuong
vudNng goc vai truc quay) bang 90°-B=a.,
khoang cach tir duong sinh dén truc quay
tuy chon;

B2. Chon mat phéng cét la mat phéng tiép
xUc véi mat Hyperboloid mot tang tron
x0ay tai 1 diém trén vong tron hong, ta xac
dinh duoc giao dang thiét dién tam gidc
c6 1 géc bang B.
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2

Hinh 13

Hinh 14. Biéu dién mét s& mdit che pha dién tich hinh chit nhat/hinh vuéng ghép
ttr cdc manh cia mat hyperboloid 1 tdng tron xoay hodc két hop chiing véi cdc
tdm phdng da gidc

Truong hap 3: Cho trudc 2 canh (hodc do lon 1
géc bang B), can tao mdt che phui

B1. X4c dinh 2 duong thang m, n c&t nhau
tai K c6 goc gilla ching bang 3, chon
mp(m,n) L 27/ va mat phang déi xing &
(gitra 2 duding thang m, n) /277 dé thuan
loi cho qua trinh dung hinh;

B2. Xac dinh truc quay t thudc madt
phang dbi xiing va khéng chia K, nén
chontl 2=

B3. Dung mat Hyperboloid mét tang tron
xoay xac dinh bdi truc quay t, dudng sinh
m, n:

- Lay t, lam tdm vé hinh chiéu bdng cla
vong tron hong la dudng tron tiép xuc véi
m, n,.Dong lién thudc theo m,n xac dinh
dugc hinh chiéu ding clia vong tron hong
suy bién thanh doan thang //x.
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- Chon 2 vong tron déy: c6 thé chon 1
vong tron ddy chia K, lay t,lam tam vé
vong tron ban kinh t K la hinh chiéu
bdng cla 2 vong tron ddy. Déng lién
thudc theo m,n xac dinh duoc hinh
chiéu dung cla 2 vong tron déay suy
bién thanh 2 doan thang //x.

- Vé dudng bao trén hinh chiéu ding
theo 1 trong cac phuong phép da
trinh bay & phan trén.

Ta xac dinh  dugc phan mat
Hyperboloid mét tang tron xoay che
pht 1 dién tich hinh tam gidc c6 2
canh la m,n. D€ thay déi dé cong cla
mat nén diéu chinh goéc nghiéng cda
mp(m,n) v&i 22~ sé dé biéu dién hon
la thay d6i géc nghiéng cua truc t.
Néu t // (m,n) thi ta thu dugc két qua
nhu cach 1.

00 &

Hinh 15

Ngoai viéc st dung mot phan mat
Hyperboloid mét tang tron xoay dé che
pht mét dién tich hinh tam gidc, ta cling
c6 thé ghép cadc manh lai véi nhau hodc
két hop vd&i cac tdm phéng dé tao nén
cac hinh thic kién trdc mdéi (hinh 12).

Mat bdng dang vuéng hodc chir nhdt

Dang mdt bang vudéng hodc chir nhat
la dang mat bang kha phé bién va dugc
st dung nhiéu trong thiét k& dé an. Viéc
che phd mét dién tich hinh ch nhat
bdng mat Hyperboloid moét tang tron
xoay hoan toan cé thé thuc hién qua
cac budc & hinh 13a nhu sau:

B1. Chon dinh non tiém can (S) nam
trén 1 truc doi ximg ctia hinh ch nhat.

B2.Chontruc t diqua dinh S, ném trong
mat phang doi xiing clia hinh chr nhat



va nghiéng 1 géc B nhu hinh vé. B6 16n
B tly chon va né sé anh hudng dén do
cong clia mat Hyperboloid mét tang
tron xoay nhan dugc.

B3. Thay mat phang hinh chiéu bang.
Chon truc x" vuéng goc vai truc t. Xac
dinh dugc A’ B"..

B4. Xac dinh truc t’,.

B5. Mat ding clia mat Hyperboloid mét
tang tron xoay dugc biéu dién nhu cac
budc trén hinh dua vao cac yéu t6 xac
dinhla truc, dé I16n clia vong tron day va
dé I6n cla vong tron hong (bang dung
do 16n canh con lai cta hinh ch nhat).

Hinh 13b thé hién cich biéu dién
mat bang mat Hyperboloid mét tang
tron xoay dua trén hinh chiéu ding
tim duoc.

Mat bdng dang ngii gidc déu, luc gidc déu,
thdt gidc déu, bdt gidc déu

Véi cadc mdt bang dang da gidc noi
chung ta c6 thé sir dung cuing phuong
an cat ghép tuong ty nhu hai phan trén.

Hinh 15 biéu dién maot hinh thic kién
tric dugc tao ra tU viéc cét ghép 6
manh cla mat Hyperboloid mét tang
tron xoay theo thiét dién tam giac dé
che pht mét dién tich hinh luc gidc.

Mdt bdng dang tron

V&I dang mat bang hinh tron, ta cé thé
Ung dung mat Hyperboloid mét tang tron
xoay nguyén thly dé tao hinh thic kién
tric che phd. Ngoai ra, ta ciing co thé st
dung thém cac bién phap cat ghép, hay
chéng nhiéu mat hyperboloid mét tang
tron xoay 1én nhau dé tao nén cac hinh
thuic kién tric khac biét (hinh 16).

Céc loai hoat déng trong kién tric déu té
chuc trén mat bang, cho nén, ¢ thé coi
madt bang la khai ngudn clia hinh thic
kién tric, con thiét ké hinh dang hinh hoc
la mot loai tim y hinh thiic ctia kién tric
hoc. Kién tric cé thé cau thanh ttmot hinh
dang hinh hoc, ciing c6 thé cdu thanh tur
mot t& hop mot s& hinh dang hinh hoc
khac nhau, hoac t& hgp nhiing hinh hinh
hoc tuong tu. Hinh 17 biéu dién mot s vi
du minh hoa céc hinh thic kién trdc dugcc
tao nén tirviéc két hop cadc mat/phan mat
Hyperboloid mét tang tron xoay véi nhau,
hodc két hop chiing vai cac mat khac, hay
st dung mot phan clia mat Hyperboloid
mot tang tron xoay clng vdi cac phuong
phap tao hinh kién trdc tao ra nhimg hinh
thuc kién tric da dang va phong phu.

KET LUAN
DE Ung dung mat Hyperboloid mét tang

tron xoay trong kién trdc, ban than ngudsi
thiét ké can hiéu rd cach tao mat va cac

phuong phéap biéu dién mat. Viec dua ra
cac vidy minh hoa nham lam 6 kha néng
Ung dung da dang clia médt. Ngoai ra, con
nhiéu cach tng dung khac tly thudc vao
kha nang sang tao clia ngudi thiét ké./.
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