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CAU TRUC “TY LE VANG”
THE HIEN TRONG TU NHIEN VA TRONG KIEN TRUC

STRUCTURE “GOLDEN RATIO” IN NATURE AND ARCHITECTURE
NGUYEN HOANG THAO PHUONG®™

TOM TAT: Thién nhién von tw né da dep, béi si hai hoa, sw cdn bang la quy ludt song
con cua tw nhién. Triét gia Pythagoras cho rang, van vit trong vii tru déu dwoc 6 chirc
mot cach trdt tw theo mét cau triic nhat dinh hay mot con s6 "ty 1¢" nao do. Chinh no tao
nén sw can doi, giup cho con nguoi cam nhdan mot cach tinh 1é vé dep thuan khiét ciia tw
nhién bang phwong phdp dinh lwong thay vi chi bang cam tinh. Tir xua dén nay, con nguoi
van luén khdm phé va hoc theo ti nhién d@é phdt hién ra nhitng quy ludt méi cia vii tru.
Viéc dua vao tinh cdu tric trong tu nhién dé tao ra tinh cdu tric cho mét khong gian kién
triic la mét viéc lam ding ddn, da, dang va sé van dwoc dp dung. Va “ty 1é vang” dwoc
cong nhdn nhw la mét ty 1é dep, hoan hdo, dd xudt hién tir trong thién nhién dén ca trong
kién triic cang minh chirng ré hon cho viéc lam trén. Chiing ta sé tim hiéu ré qua bdi viét.
Tir khéa: cdu triic, ty 1é vang, dén Parthenon, chiia Tdy Phuong.

ABSTRACT: Nature is already beautiful by its nature, because balance is surviving rule
of nature. Pythagoras once said, everything in the universe is organized by a certain
structure or order, referred as a ratio. This structure creates balance and enables humans
to contemplate the pure beauty of nature by a quantitative method instead of just mere
intuition. From old times to the present, humans have always explored and followed nature
to discover new principles of the universe. Using the naturally defined structure to create
the structurization of architectural space has always been right it is still applicable now
and in the future. Golden ratio is recognized as a beautiful, perfect ratio that has emerged
from nature to architecture, which is clearly evident. We will find out in this article.

Key words: structure, golden ratio, Parthenon Temple, Tay Phuong Pagoda.

1. PAT VAN DE

Theo dinh nghia ctua L.Von Bertalanffy
trong “Ly thuyét hé théng”, cdu tric 1a:
“tdp hop cdc moi lién hé qua lai giita cdc
phdn hé hay giita phan tir trong hé thong,
né ciing la cach sap xép quan hé giita cdc
phcfn tir. Céu triic dam bdo cho sw ton tai
va cdc tinh chadt co ban ciia hé” [1, tr.19].

Céc ciu triic nay hién dién ¢ moi noi,
tir dia chét hoc cho dén thuc vat hoc, dong
vat hoc va ca trong kién truc, chéng han &
dang nhip di¢u, su 1ap lai trong cac chi tiét,
duong nét trang tri, sy 1dp lai mot mo-dun
hinh thic trén bé mat dimg ¢ ludi: trong
mot ngdi nha, mot diy phd, mot do thi,...
hay & t6 hop khong gian trén mit bang hay
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hinh khéi khong gian,... Tham chi, cho du
mot d6i twong hinh hoc c6 hinh déng gd
ghé, khong bang phang trong tu nhién thi
hinh dang cac duong nét hay hinh thé déu
dwa vao mot hinh ban dau, ké tiép lap lai
hinh nay theo mot quy tic nao d6, vo han
lan, s& thu dugc mot dang hinh thé trong tu
nhién. Trong do, quy tic hinh hoc ciing gop
phan tao 1ap khong gian kién trac, tao cho
kién trtic mdt vé dep hai hoa, can xiing, mot
gi tri tham my vinh ctru theo thoi gian.

Suy cho cung, tinh cdu trac cta tu
nhién tudng ching nhu lam phuc tap cho
viéc tao nén hinh thé nhung thyc ra, né van
1a sy sap xép mot cach trat tu co dic tinh
dbi xtmg va bién doi, c6 thé khong cung ty
1¢ ban dau nhung tit ca déu tuan theo mot
nguyén tac, trat ty nhat dinh nao d6 dé tao
ra mot chinh thé théng nhét, c6 mot cu
trac hoan chinh.

Va trong vo sO cdu tric an hién trong
tu nhién, c6 mot cau trac hoan chinh, mot
con sb ty 1€ chuan muc duwgc nhiéu nha
nghién ciru xem nhu 1d mot ty 1& “than
thanh”, gip danh gid chinh xac vé dep
hoan m§y ciia mot dbi twong,... d6 chinh 1a
chuan tham m§y “Ty I¢ vang "
2.COSO LY THUYET

“Ty 1&¢ vang" c6 miat khiap moi noi
trong ty nhién dén ndi ma ngudi xua cho
rang ty 1& nay dd dugc tién dinh boi Pang
Sang Thé, xem nhu 14 ty 1¢ Than Thanh.

Ngudi dau tién c6 nhitng miéu ta chinh
xéc, cu thé vé “ty 1& vang” 1a Euclid - nha
toan hoc Hy Lap thoi cd dai qua viéc
nghién ctru cac hinh da giac, hinh ngli giac
va sao 5 canh. Trong cuén “Element”, ong
dd néu ra “ty 1& vang” 13 ty 1& dugc biéu
dién dudi dang sé vo ti boi Euclide bang
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“nhét cat Hoang Kim”. Theo 6ng, chia mot
doan thang theo cach “frung va ngoai ti”,
tich trung bang tich ngoai, thi doan thing
con duoc goi 1a cit theo “ty 1 vang”, véi
trj gan dang 1a con sé vo han khong lip,
duogc ky hiéu bang con sé6 ®=1,6180339887
[2, tr.130] (hinh 1a). Ky hi¢u nay, dugc nha
toan hoc Mark Barr dit ra dé vinh danh
Phidias — nha diéu khéc gia va toan hoc Hy
Lap di tmg dung thanh cong con sd vang
ndy vao trong cac tic phdm cia minh dién
hinh nhu dén Parthenon.

“Ty 1€ vang” nhu dong mot vai tro la
mot nhan t6 xdy dyng mang tinh nén ting
trong ty nhién. T do6, thanh 1ap “hinh chir
nhat vang” 1a hinh chit nhat c6 ti s6 chiéu
dai: chiéu rong = @ (hinh 1b).

Pén nam 1628, Descartes - nha toan
hoc ngudi Phép cing ¢d nhimg cian ¢t méi
cho quy luat nay bang phat kién vé “vong
xoan logarithm vang”. D6 1a mot vong
xoan c6 tinh chat ky diéu, vi cho du phong
to hay thu nhé dudng xoin 6c nay, hinh
dang ctia né ciing khong thay doi - twong tu
nhu viéc nguoi ta khong thé phong to hay
thu nhé mdt goc (hinh 1c¢). Va “duong chéo
hinh cht nhat vang” cling dugc Ung dung
cho cac nguyén tac thim my (hinh 1d).

a b
@ L 2 .
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a b
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¢. Vong xoén Logarithm
cua hinh chir nhat vang

d. Buong chéo cua hinh chit nhat vang
Hinh 1. Ty I& vang
Nguon: T&c gid
3. CAU TRUC “TY LE VANG” BIEU
HIEN TU TU NHIEN PEN KHONG
GIAN KIEN TRUC

3.1. Trong tw nhién

Thyc vat trong thién nhién, tor hinh
dang cdy, trén than cay cho dén sy phan b
14 cay trén cudng la déu nghiém ngit tuan
thi theo tinh chat d6i xtimg va pha v dbi
xtng. Khong nhimg thé, 14 cay cua cac loai
khac nhau ciing dugc sip xép theo mot mo
hinh nhét dinh, chudi s Fibonacci, hinh
xo0dn b¢ hay duoc sap xép theo “ty 18 vang”.

Minh chimg rd nét hon 1a trdi thom,
mdi mot vay (mét thom), hinh lyc giac, 1a
mot bo phan cua ba dudong xodn khéc nhau.
Puong thi nhit 1a 8 hang vay song song tir
phia dudi bén tréi tién 1én cao dan bén phai,
dudng thtr hai 1a 13 hang vay song song tur
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phia dudi bén phai 1én trén cao bén trai,
dudng thtr ba 1a 21 hang vdy song song
theo hudng dung ding tir phia dudi 1€n trén
cao (hinh 2a).

Hay cach xép dbi xung cua nhimg
canh hoa hong ciing tuan theo “ty 18 vang”.
Nhiing géc d6 xac dinh vi tri cia nhiing
canh hoa déu 1a bdi sb ctia 0,618. Néu danh
d4u thir ty canh hoa tir 0 dén 5 thi cdnh hoa
s6 1 cach vi tri canh s6 0 14 1 x 0,618, canh
s6 2 & vi tri 2 x 0,618,... canh 5 cach vi tri
dau 1a 5 x 0,618 (hinh 2b).

b. Vong xoén sinh ¢ hoa hong

Hinh 2. Biéu hién ty 18 vang & thyuc vat

Nguon: Internet

Dong vat, ngoai tinh chat ddi xung va

phi déi xtng duoc khéc hoa rd nét, su biéu

hién cua duong nét va ty I¢ cling dugc hé 1o

mot cach chan that nhit. Cac dudng xoan

sinh san con duoc thé hién & moi quy mo,
hién tugng trong tu nhién.
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Trong cac hoa thach tdo nho bé, vi sinh
don bao foraminifera, vé dc,... thién nhién
da dung “dwong xodn logarithm” dé biéu
hién. Chéng han, éc anh vii (hinh 3a), khi
16n dén, nhuyén thé s& tao ra mot ngan mai
16n hon tram kin ngan cili, nhung hinh dang
“ngdi nha” ctia n6 van khong thay ddi mic
du chiéu dai vo dc va ban kinh ting, nho
vy nod khong cin diéu chinh thé can bang
khi tang trudng.

Hinh 3. Biéu hién ty 1¢ vang ¢ ho ¢ anh vii
Nguén: Internet
Nhu vdy, qua nhiing vi du trén, tiém an
trong cac hinh thurc ton tai ctia sy vat, hién
tugng tu nhién déu ludn ton tai mot con sd

286 cudrids

ty 18. That thu vi 13, con s ty 18 nay lai
khdp véi con sé “ty 1& vang”.

3.2. Trong Kién tric

3.2.1. Kim tw thdp Kheops thujc quan thé
kim tw thap Giza (Ai Cap)

Theo sd liéu do dac, cac nha khoa hoc
xac dinh duoc chiéu cao cua kim tu thap
h=146m, chiéu dai trung binh cac canh kim
tur thap b = 230m, chiéu cao mit bén kim tu
thap duogc tinh tir dinh 1y Pythagore c6 gia
tri a = 186m; dung hé thurc lugng trong tam
gidc vudng, suy ra goc hgp boi h va a la
0=38°10", goc gittab vaalap=51%50"

Va diéu ndy nhu mot sy tring hop
ngau nhién voi “ty 1¢ vang” khi lap ty 18
chiéu cao mit bén kim tu thap voi mot nira
chiéu dai canh kim tu thap, tuc la:
2a=1'617 sai s6 so v6i ty 1& vang 0,06%

b

va mot géc dya trén ty I¢ vang nay s€ la
(1,618033989) = 51°50", bang vdi goc day
kim ty thap (hinh 4).

Hinh 4. Kim tu thap Cheops - Ai Cap so véi "ty 18 vang"

Nguon: Internet
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3.2.2. Pén thé Parthenon (Hy Lap)

Trai qua nhiéu thé ky, moi ngudi déu
cong nhan dén Parthenon c¢6 vé dep don
gian va hai hoa théng nhat (hinh 5, bang 1).

Dya vao so liéu thu thap, ching toi tién
hanh so sanh cac sd do trén miat dimg vdi ty
1¢ vang va thu dugc két qua:

Bang 1. Kiém tra kich thudc mit ding ctia dén Parthenon vai “ty 1¢ vang”

KY hié Lip ¥ 18 tuvét déi Sai s0 so véi ty 1¢ vang
iéu a ¢ tuyét doi
¥ hig ap ty I¢ tuyg “@ = 1,618”
" NIy 610 0,06%
Chi€u ngang oh + i J
(tinh theo tim cot) ) i
i 1,616 0,12%
N e+t 161 0,37%
Chi€u ngang Weed+f f
(tinh theo duong diém mai tam giac) 2 ~1633 0,93%
% ~1,633 0,93%
Chiéu cao cong trinh (than & hé mai) f=ze+c .
oc 1,58 2,35%
a+b
A . — =1,617 0,06%
Chicu cao mai c=a+h b
(phan hinh chir nhit & phan mai tam giic g —1621 0,19%

Ghi chi: a = 2.900mm, b = 4.700mm, ¢ = 7.600mm, e = 12.010mm, f = 19.610mm, h = 7.980mm,
j =12.894mm, w = 31620mm.

Ty 1€ gifta than va hé mai, ty 1€ céc
thanh phan trong hé mai, ty 1&¢ chiéu
ngang toan cong trinh, tit ca déu tuan
theo “ty 1¢ vang” va théng nhit véi nhau
tao thanh mot “hinh chit nhat vang” 16n
bao toan by cong trinh.

Sai s6 trén mat dimng so véi “ty 18
vang” dao dong tir 0,06 - 2,35 (%).

Vi su tinh toan ti mi, chinh xac bdi
cac kién tric su limg danh cta nén van
minh ¢6 dai Hy Lap, dit tiéu chuan vé k§
thuat va thAm my 1én hang diu ma vin
khdng tranh khoi nhiing sai s trong qua
trinh x4y dung, khi so sanh cac sb do hinh
hoc ctia cong trinh véi chuan hinh hoc -
thAim my phuong Tay.
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3.2.3. Chua Tday Phuwong ¢ Viét Nam
3.2.3.1. Xét trén mat bang

Véi cach thiét 1ap twong tu bang 1 khi
so sanh twong quan cac s6 do hinh hoc cua
tung doan théng theo truc doc va truc
ngang, dua theo nguyén tic xac dinh doan
thang c6 “ty 1& vang”, ching toi thu duoc
gia tri sai sO so véi “ty 1 vang” dao dong
tir 0,74 - 5,38(%) (hinh 6, bang 2).

Toa chiia Thirong VA toa chiia Ha: gdm
hai hinh chir nhat ghép lai, toa chua Trung:
gdm bdn hinh chir nhat ghép lai. Mdi hinh
chir nhat ¢ toa chua Thugng va toa chua
Trung c6 gia tri sai sd 1an luot v6i “hinh
chit nhat vang” (c6 chiéu dai lay theo
nhttng hinh chit nhét trén) la 2,22% va
6,85% (hinh 6) [4, tr.63, tr.65].
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Hinh 5. Bén Parthenon - Hy Lap so v&i "ty Ié ving"
Nguon: Internet
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Hinh 6. Kiém tra kich thudc mit bang véi "ty 1¢ vang" va “hinh chit nhat vang”
Nguon: Téc gid
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Bang 2. Kiém tra kich thu6c mit bang véi "ty 16 vang"

. . Sai s6 so véi ti 18 vang
Ky hi¢u Lép ti so tuyét doi
"®=1,618"
al+a2
3 =1,653 2,16%
Chiéu rong a2
al+a2+al
Toa chua Thuong a2
—=1,531 5,38%
al
a3+a4
Khoang céach 2 =1,606 0,74%
a
Toa chua Thuong a3 +a4
va Toa chua Trung a—4 =1,65 1,98%
a3
a5+a6
. =1,635 1,05%
Chiéu rong ao
Toa chia T ab+a6 + a5
0a chua Trung a6
—=1,576 2,59%
ab
ar+a8
Khoang céch > =1,65 1,98%
a
Toa chua Trung a7 + a8
va Toa chua Ha a—7 =1,538 4,94%
as
bl + b2
. =1,588 1,85%
Chiéu dai
2(b1 + b2)
Toa chua Thuong b2
b_l =17 5,06%

Ghi chi: al = 1450mm, a2 = 2220mm, a3 = 1400mm, a4 = 2310mm, a5 = 1650mm, a6 = 2600mm,
a7 = 2230mm, a8 = 1450mm, b1 = 3000mm, b2 = 5100mm.

3.2.3.2. Xét trén mat dung
Véi cach thiét 1ap tuong ty, ¢ tda chla
Thuong ciing nhw toa chua Ha: ty 1€ gitita

va ty 1€ gitra mai dudi va mai trén €O gia tri
sai sO so voi “ty 1& vang” dao dong tir 0,62
- 6,24(%) (hinh 7, bang 3 ).

than va hé mai, ty 1¢ gilra than va mai dudi,
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Bang 3. Kiém tra kich thudc mit dimg cua toa chiia thugng véi "ty 18 vang"

. . Sai s0 so véi ti 1 vang
Ky hiéu Lap ti so tuyét doi
"® =1,618"
dird2+d3 g0 0,62%
d2 +d3
Than & hé mai dl+d2+d3 00
+
=1,643 1,55%
dl
dl+d2
al =1,604 0,87%
Than & mai dudi dl +d2
di
— =1,655 2,29%
d2
d2 +d3
=1,586 1,98%
Mai dudi & d3
] d2 +d3
mai trén a3
—=1,719 6,24%
daz
Ghi cha: d1 = 2300mm, d2 = 1390mm, d3 = 2390mm

e

6080

Hinh 7. Kiém tra kich thudc mét dung toa chua thugng véi "ti 18 vang"

4. KET LUAN

O phuong Tay, nhitng cong trinh nhu:
kim ty thap Cheops - Ai Cap, dén
Parthenon - Hy Lap... 1a nhiing tic pham
kién tric vi dai, dat su hai hoa, tinh té, tr&
thanh ky quan ciia thé giéi. Viéc tac gia
cling nhu cdc nha nghién cuu trudc da cod

52

Nguon: Tdc gid

sy so sanh vé& sb do hinh hoc ctia nhiing
cong trinh nay voi “ty 1€ vang” ciing chi
nham chimg minh lai sy hai hoa trong hinh
khdi va ty 1é... bang phuwong phap dinh
lugng chir khong chi 1a cam nhan cda thi
gidc con nguodi. Két qua cho thdy, nhiing
cong trinh nay trung véi “ty 1€ vang” voi
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sai s6 dao dong tir 0,06 - 2,35(%). Pay la
nhitng sai s6 khong tranh khoi trong qua
trinh xay dung cua nhirng nguoi Ai Cap,
Hy Lap c6 dai voi k¥ thuat cong nghé chwa
phat trién. Va dé tir d6, chiing ta c6 co s&
dua ra nhiing két luan khoa hoc, logic lién
quan dén nhirng cong trinh “hai hoa” ma chi
cam nhan bang mét.

O Viét Nam, “kién triic Ngo Mon
(Hodng cung Hué) c6 nhitng kich thuéc
doc ngang, cao rong cua tung bo phdn
ciing nhw toan b co cdu kién triic phit hop
Voi “ty 1é vang” trong nghé thudt kién triic.
Qua cac ban vé dac hoa mot 50 cong trinh
kién tric c6 Viét Nam khac nhu: dinh Chu
Quyén, chiia Tdy Phwong, dién Thai Hoa,
Khué Van Céc (Van Miéu)... t6 hop dwong
nét ngoai hinh kién tric cé su rang buoc
boi quan hé sé liéu nhat dinh...” [3,
tr.204]. Sy quan hé giira kién trac va con s6
ty 1€, hay “ty 1¢ vang” dugc minh chirng rd
hon qua cong trinh chua Tay Phuong — mot
cong trinh kién trac c6 doc dao [5, tr.22].
Cac sb do hinh hoc trén mat béng, mat
ding va mit cit caa khu Tam Béo chua
Tay Phuong déu “tiém can” véi “ty 1&
vang” trong sai s6 khong dang ké dao dong

TAI LIEU THAM KHAO

tir 0,62 - 6,85(%). Theo gia tri cac ti sd
tuyét ddi tir cac sb liéu khao sat, chung toi
nhan théy vé co ban co thé chép nhan mot
sd sai s6 d6, nhitng sai s6 kho tranh khoi
trong qua trinh 1ip dung nhimg cdu kién
thién nhién bang phuwong phap thi cong cta
kién trac truyén thong Viét Nam 1a khong
dya trén cac ban v& thiét ké, ma dya vao
kinh nghiém tinh tay duoc truyén thu tir doi
nay sang doi khac, truc gidc va cdm nhén
nghé thuat tinh té cua cac nghé nhan.

Sy triung hop ngau nhién trong cu triic
hinh hoc cua chua Tay Phuong véi nhiing
chuan hinh hoc - thAim my phuong Ty
cang chimg minh chuin muc cta loai ngudi
vé cai dep 1a mot tai san chung. D6 1a mot
gia tri cao dep, noi day “vé dep phuwong
Dong da gap cai khuon dep cua phwong
Tay”.

Liéu chung ta co thé tiép tuc 4p dung
“tinh c4u trac” hay “ty 18 vang” cho viéc
tao ra nhimg cong trinh kién trac trong hién
tai va tuong lai. B¢ 1a cau hoi, cling nhu la
tam tr ma qua bai viét ndy tac gia mudn
giri gdm dén thé hé tré trong bai viét nay:
“muén sang tao thi ching ta phdi nam ré
cdi goc da”.
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