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TOMTAT

Trong béi cdnh céng nghé s6 lam thay ddi sau sdc phuang thiic
tao hinh va thiét ké kién tric, thiét ké tham sé (TKTS - Paramet-
ric Design) dang tré thanh mét huéng ti€p can quan trong cla
kién tric duong dai, nhd kha nang thiét lap va kiém soat cac
quan hé bién thién gitia hinh hoc, cdu tric va dir liéu thiét ké. Tuy
nhién, tai Viét Nam, viéc ti€p can linh vuc nay van con phan tan,
thi€u mot khung ly thuyét c6 hé théng dé lam ré ngudn géc lich
str, ban chat phuong phap ludn va pham vi ting dung ctia TKTS
trong thuc hanh kién tric. Nghién ctiu nay st dung phuang phap
téng quan tai liéu tich hgp dé phan tich tién trinh hinh thanh va
phat trién ca tu duy tham sé trong kién triic, tir cic nguyén ly
ty Ié trong kién trdc ¢6 dién, cdc mé hinh tim hinh dang vat ly
clia Gaudi va Frei Otto, dén budc ngoat cta hinh hoc tinh toan
(CAGD) va su xudt hién cta cac cdng cu ky thuat sé nhu Rhino
va Grasshopper. Trén ca s& d6, nghién ctru Iam ré su chuyén dich
tu tu duy hinh thic sang tu duy quan hé trong TKTS, déng thoi
xac dinh vi tri cGia TKTS trong hé phuong phap thiét ké sé. Tu két
qua phan tich, bai bao dé xuat cach ti€p can TKTS nhu mét ndng
luc tu duy va céng cu hoc thuat c6 thé van dung linh hoat trong
nghién ctu, dao tao va thuc hanh kién truc tai Viét Nam.

Tur khéa: Thiét ké tham sé; Kién tric tham sé; Chu nghia tham
s6; Hinh hoc kién truc; Tu duy tham sé; Phuong phap thiét ké sé.
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ABSTRACT

In the context of digital technologies profoundly reshaping architec-
tural form-making and design processes, parametric design (PD) has
emerged as an important approach in contemporary architecture due
to its ability to establish and control variable relationships among ge-
ometry, structure, and design data. However, in Vietnam, access to this
field remains fragmented, with no sufficiently systematic theoretical
framework to clarify the historical origins, methodological foundations,
and application scope of parametric design in architectural practice.
This study employs an integrative literature review methodology to ana-
lyze the development of parametric thinking in architecture - tracing
its trajectory from proportional principles in classical architecture and
the physical form-finding models of Gaudi and Frei Otto, to the break-
through of Computer-Aided Geometric Design (CAGD) and the emer-
gence of digital tools such as Rhino and Grasshopper. On this basis, the
study clarifies the shift from form-based thinking to relational thinking
in parametric design and identifies the role of PD within the broader sys-
tem of digital design methodologies. Based on these analytical findings,
the paper proposes an understanding of parametric design as a cogni-
tive capacity and an academic instrument that can be flexibly deployed
in architectural research, education, and practice in Vietnam.

Keywords: Parametric design, Parametric architecture; Parametricism; Ar-
chitectural geometry; Parametric thinking; Digital design methodology.

MG PAU

Hinh hoc luén gilr vai trd nén tang trong
qua trinh hinh thanh va phét trién ctia kién
trdc, T viéc xac 1ap hinh khéi ban dau dén
giai doan trién khai ky thuat thi cong[1].
Tuy nhién, khéng cé mot hé théng hinh
hoc duy nhét, bat bién nao chi phéi toan
b6 lich strkién trdc [2]. Mbi budc ngodt I6n
trong lich s&rvan minh, tr Cach mang Céng
nghiép lan dau dén lan séng chuyén déi s6
trong cuéc Cach mang Cong nghiép 4.0
déu kéo theo su dich chuyén sau sdc trong
hé tu duy hinh hoc kién tric [3]. Budc sang
thé ky XXI, suphéat trién manh mé clia cong
nghé s6 va md hinh héa 3D da md ra mot
giai doan hoan toan mdi trong lich st tu
duy hinh hoc kién triic, véi su xudt hién clia
cac hinh khéi phituyén, phic tap va co kha
nang bién thién linh hoat theo d liéu [4].
Trong bdi cdnh do, TKTS néi [én nhu mot
phuong phép luan tién phong: thay vi tao
ra cac hinh théi tinh va bat bién, kién tric su
thiét 1ap cac méi quan hé bién déi co kiém
sodt gitfa cac tham s6, dé hinh thuic kién
tric trg thanh két qua clia mét hé thudt
todn linh hoat [5].

Tai Viet Nam, TKTS van chti yéu xudt hién &
muic gidi thiéu, thd nghiém hodc dién hoa
hinh thuc; cac nghién cu va dao tao chinh
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quy vé quy trinh tham s6, mé hinh héa
quan hé va tich hop BIM chua dugc trién
khai dong bo [6,7]. Bong thdi, trong dién
ngon quéc té, TKTS thuong bi déng nhat
véi Chu nghia tham s& (Parametricism),
mot phong cach kién tric c6 ngén nglr
hinh thic rat dac thu, dan dén hai hé qua
cyc doan: hoac ton sung nhu mét phong
cach tét yéu clia thoi dai, hodc bi phan ting
bai hinh thic thiét ké phily tinh [8,9]. Vi vay,
viéc phan tich tién trinh hinh thanh va phat
trién clia tu duy tham s6 trong kién truc,
qua do phan biét ranh mach TKTS vai Cha
nghia tham s6 ¢ y nghia thiét thuc déi voi
nghién clu, gidng day va thuc hanh kién
trdc &Viét Nam.

SU PHAT TRIEN CUA TU DUY THAM SO
TRONG KIEN TRUC

Trudc hét can nhan thic 16 tu duy tham
s6 (parametric thinking), tuc tu duy thiét
ké dua trén viéc xac lap mdéi quan hé bién
thién co kiém soét gitta cac thanh phan,
khong phéi 1a sén phdm clia cong nghé
may tinh thé ky XX, ma da tiém an trong
kién tric ti hang nghin nam trudc. TKTS
hién dai chi la budc hién thuc héa tu duy
d6 nhd stic manh tinh todn s6 (Hinh 1)

Thoi ¢6 dai, Vitruvius trong De architectura

mo ta ty 1& cot Doric bang quan hé todn
hoc gitia ducng kinh, chiéu cao than cét
va dau cot - moét hé quan hé bién thién,
khong phai hinh dang ¢6 dinh. Alberti (De
re aedificatoria, 1485) va Palladio (I quattro
libri, 1570) tiép ndi truyén thdng nay qua
cac bang ty 1é phong, gian, hanh lang nhu
nhing "bang tham s&" cho phép tao ra vo
s6 bién thé ma van duy tri su hai hoa téng
thé. Gidi han cla giai doan nay la khong
gian hinh hoc con bj rang budc trong hé
Euclid tuyén tinh.

Thé ky XIX-dau XX, Antoni Gaudi (1852-
1926) treo day va tUi cat theo mé hinh 16n
ngugc dé tim hinh thiic can bang trong
luc. Bay chinh la TKTS dua trén rang budc
(constraint-based), véi luc 1a tham s6 va
diém treo la diéu kién bién, minh chiing
qua cac cong trinh nhu Sagrada Familia
va Casa Mila. Frei Otto (1925-2015) dung
mang xa phong dé tim bé mat cuc tiéu
(minimal surfaces), dat nén méng cho cac
mai luGi treo quy mé I6n nhu san van déng
Olympic Munich. Ca hai kién tric su déu
chiding minh TKTS t6n tai trudc may tinh
dudi dang kham pha hinh thaivat ly [12].

T thap nién 1940-1970, yéu cau mod ta
chinh xac bé mat than may bay va xe 6 t6
dathuc day hinh thanh nganh Thiét ké hinh



hoc cé sutrg gidp clia may tinh (CAGD), véi
doéng gop clia Ferguson, Coons, de Castel-
jau va dac biét la Bézier, ngudi mo ta day
du cac bé mat cong tu do bang todn hoc
thong qua Iudi diém kiém soat. Nha hat
Opera Sydney la dién hinh: qua trinh hop
Iy hda hinh thic phac thdo kho thi cong
thanh hé manh cat tr mét mdt cau duy
nhat minh ching su can thiét ca viéc hé
théng hda bé mét cong trudc san xudt [13].

Tirthap nién 1980 dén hién tai: Frank Gehry
va Gehry Technologies tién phong chuyén
phan mém CATIA t&r hang khéong sang kién
tric, cho phép mé hinh hda va xudt ban vé
thi cong cho cac bé mat cong tu do trong
cac cong trinh nhu Bdo tang Guggenheim
Bilbao va Nha hat Walt Disney[14]. Su xuat
hién clia Rhino va Grasshopper tiép tuc
cu thé hoa quéa trinh nay: Mark Burry dinh
nghia TKTS 1a "khai bdo tham s6 thay vi
hinh dang’, va Grasshopper hién thuc hoa
dinh nghia dé qua ngdn ng lap trinh truc
quan dua trén do thi lubng da liéu [15].
Nam 2008, Patrik Schumacher dé xudt khai
niém Chl nghia tham sé (Parametricism)
nhu mot phong cach kién tric mdi, tr dé
mo&t phan thuc hanh TKTS bi gan vai ngon
ng( thdm my déc thu clia Zaha Hadid, tao
an tugng sai lam rang TKTS déng nghia vaéi
Chu nghia tham sé.

Vi TBI' TKTS TRONG HE PHUONG PHAP
THIET KE SO

Theo Mark Burry, TKTS la phuong phap
trong dé cac tham s6 clia thiét ké duoc
xac dinh trudc thay vi hinh dang cu thé.
M&i quan hé gilia cac déi tuong duoc mo
td bang cac quy tac hay phuong trinh,
cho phép thiét lap, diéu chinh va téi cau
trdc cac quan hé hinh hoc mét cach linh
hoat. Diéu nay tao nén mot chuyén dich
ma hinh nhan thuc: ti tu duy vé sén pham
sang tu duy vé qua trinh, t md ta hinh
dang sang mo hinh hoa logic tao hinh clia
thiét ké. Phan mém Grasshopper (mét tién
ich ma réng trong phan mém Rhino) la
moét cong cu lap trinh tham s6 truc quan
dugc Ung dung rong rdi trong qua trinh
TKTS cla nhiéu du an kién trdc hién nay.
Thay vi g6 cac dong lénh khoé khan, ngudi
dung sé két néi cac "Khéi 1énh" (Compo-
nents) bang cac "Day mang" (Wires) dé tao
radong chay dirliéu (Hinh 2).

TKTS thuong bi nham lan vai cac khai niem
gan gUi nhu thiét ké tinh toan, thiét ké
thuat toan hay thiét ké tao sinh. Viéc phan
dinh r6 ranh gidi giia ching sé giup tranh
ca su cudng diéu hda lan gian lugc hoa vé

ot Do Thanh dueng Bio tang Trung tim véin héa
ottorie Sagrada Familia Opera Sydney Guggenheim Bilbao Heyda Aliyev
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Hinh 1. Tién trinh phdt trién tu duy tham s6 qua cdc thoi ki

Hinh 2. Qud trinh tim y kién tric st dung phdn mém Rhino va Grasshopper

mat khdi niém. Bang 1 lam ré ranh gidi gitia
cac phuong phap.

So vdi cac phuong phép nay, TKTS s& hitu
uu diém néi bat la khd nang phan hoi
tryc tiép va tuc thoi. Khi nguoi thiét ké
diéu chinh bat ky bién sé nao, toan bd hé
théng hinh hoc lién két lap tic tu cap nhat
nhat quan, rdt ngan qua trinh thir nghiém
phuaong an. Ngoai ra, tinh téi st dung clia
hé tham s& da thiét 1ap gilp tiét kiem déng
ké nguén Iuc trong cac du an tiép theo. Tuy
nhién, TKTS clng bdc 16 nhiing gidi han
nhat dinh. Truéc hét, TKTS khong ¢ kha
nang tu téi uu: Ung vai mot tap hop bién
s6 dau vao, hé théng chi sinh ra duy nhéat
mot két qua, budc kién tric su phai tu minh
diéu chinh tht cong dé do tim phuong &n
tot nhét, diéu ma thiét ké tao sinh co thé tu
déng hda dung trf tué nhan tao. Ngoai ra,
khiy tudng thiét ké thay déi dot ngét so véi
kich ban ban dau, toan bo mang ludi tham
sO ¢6 thé gap van dé va trong nhiéu trudng
hop, thai gian stia chra mot so dé tham s6
da hong con tén kém hon viéc dung lai mé
hinh theo phuong phap truyén théng. Cudi
cling, néu thiéu nén tang vé hinh hoc kién

tric va phuong phap luan thiét ké, cong cu
nay dé bj khai thac theo huéng tao ra cac
hiéu Ung hinh thic mang tinh ky xdo, thay
vi phuc vu cho logic thiét ké.

PHAN BIET“TKTS"VA“CHU NGHIATHAM 0"

Nhan thiic diing vé TKTS doi hoi phan biét
rd rang gitra TKTS va Chti nghia tham s6, hai
khai niém thudng bi déng nhét nhung cé
ban chat hoan toan khac nhau (Bang 2).

Su phan biét gitia TKTS va Chu nghia tham
s6 ¢6 nhiing hé qua thuc tién quan trong
cho ca nghién cu ly luan 1an thuc hanh
thiét ké. Vé mat ly luan, TKTS can dugc
nghién cdu nhu moét phuong phap luan
c6 gia tri phd quét, khéng phu thudc
vao su chdp nhan hay tir chéi Chu nghia
tham s6. V& mat thuc hanh thiét k& mot
ki€n tric su cé thé st dung TKTS dé tao
ra mot cong trinh kién tric truyén théng
Viét Nam vai hé mai ngdi phuc tap; mot
nha nghién ctu cé thé dung TKTS dé t6i
uu hda cac gidi phap che néng thu dong
cho khi hau nhiét déi ma khong can quan
tam dén bo quy tac thiét ké clia Chd nghia
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Khai niém Ban chat

Pac trung van hanh

Thiét ké tinh toan
(Computational

Design) luc tinh toan

LSp rédng nhét, bao trum moi
phuong phép c6 dung nang

May tinh tham gia vao tu duy
va quyét dinh thiét ké [16]

Thiét ké tham
s6 (Parametric

Design) soat

Phuong phdp luan dua trén
quan hé bién thién co kiém

Toan bd hé théng cap nhat
nhat quéan khi thay déi mot
tham s6 [14]

Thiét ké thuat
toan (Algorithmic

Cac quyét dinh dugc méa hoa
tudng minh thanh chudi

Truy vét tryuc tiép tiing doan
ma dén bo phan cu thé clia

cu thiét ké

Design) budc co trinh tu codng trinh [17]
Thiét ké tao sinh Hé théng ty tao ra nhiéu Dung Al, hoc may, giai thuat
(Generative Design) | phuong an dua trén muc tién hoa dé duyét khong gian
tiéu va rang budc thiét ké da chiéu [14]
Bdng 1. Khdc biét c6t 16i gitia mot s6 khdi niém trong hé phuong phdp thiét ké s6
Tiéu chi Thiét ké tham s6 Chu nghta tham s6
Ban chat Phuong phap luan/quy trinh, cong Phong cach kién truc/ hé tu tudng

tham my

Muc tiéu chinh

Hiéu qua thiét ké, kiém sodt va lién két
céc tham s& dé tao ra bién thé linh hoat

Xac lap phong cach kién tric quéc té
c6 tinh tién phong

Pic trung tham
my nhiéu ngén ngr kién trac

Co ban trung 1ap, c6 thé &p dung cho

Khoéng trung lap, quy dinh hinh thiic
phai tudn theo bo nguyén tac thiét
ké ro rang.

Péctinh
hinh hoc

Da dang Vvé loai hinh

Uu tién hinh hoc phi Euclid, bé mat

cong tu do, bién ddi lién tuc

Bdng 2. So sdnh Thiét ké tham s6 va Chd nghia tham s6

tham s6. Nhan thuic nay giai phdng TKTS
khoi cac rang budc ctia Chi nghia tham
s6 vamd ra du dia cho viéc ing dung TKTS
trong nhiéu linh vuc. Trong gidng day, viéc
phan biét rd hai khai niém la diéu kién tién
quyét dé xay dung chuong trinh dao tao
TKTS khong bi dinh kién bdi mét phong
cach thdm my cu thé. Sinh vién can hiéu
TKTS nhu mét phuong phép luan cé thé
ap dung cho béat ky muc tiéu sdng tac nao,
thay Vi coi TKTS nhu mot ky thuat dé tao
ra nhimng céng trinh mang phong cach
tuong tu nhu clia Zaha Hadid.

THUC TRANG VA DINH HUONG UNG DUNG
TKTS TAIVIET NAM

Tai Viét Nam, cdc nghién clu va thuc
nghiém vé TKTS phan I6n van dang trong
tinh trang phan manh theo ting linh vuc
Ung dung cu thé, chua hinh thanh duoc
mot hé théng ly thuyét va phuong phap
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ludn chung. Cac hudng tiép can hién tai
chtiyéu tap trung vao cac mang riéng biét
nhu: t6i uu hda mét diing da Iép thich tng
khi hau (tich hop tham s6 hinh hoc véi dir
liéu buic xa mat troi va thong gid) [18]; kiém
soat hinh hoc va tinh kha thi thi cong cho
cac cau tric khoéng gian phic hop ( mét
cong tudo, hyperboloid) [19,20]; hodc Ung
dung thudt todn sinh hinh va hinh hoc
fractal trong t& chiic khéng gian kién tric
[21,22]. T gbc d6 chuyén mon, cadc nghién
cdu nay da minh ching cho nang luc clia
TKTS trong viéc lién két hinh hoc vai vi khi
hau, két cdu va cong nang, vuot ra khoi
gidi han ctia "'my hoc s&" thuan tly. Mac
du vay, su thiéu hut mét khung phuong
phdp ludn nén tang da khién cac cong
trinh nay ton tai mot cach cuc bd. Méi
nhom nghién cdu dang tu xay dung mot
hé théng khép kin, dan dén su thiéu déng
bo vE ngdn nglr khai niém va cac tiéu chi
danh gia c6t 161 (nhu miic d6 tu dong hda,

kha ndng tich hap d{ liéu hay tinh tai su
dung cla thuat toan).

V& mat thuc hanh kién trdc, moét hudng
Ung dung dang chuy la két hop céu tric
Hyperbolic Paraboloid vdi vat liéu tre tai
Viét Nam, minh chidng cho kha nang tich
hop TKTS vai vat liéu ban dia. Cac cong
tinh dién hinh nhu Nha hang hai san
Keeng vdi toan bd hé cot va gian mai déu
dugc tao hinh tr cdu trdc Hypar st dung
tre s&t tao ra kién trdc ndi that &n tuong
vdi tao hinh tua dang thuyén cong nhe
dic trung cho vlng séng nudc mién
Nam; Nha tre (Venice Architecture Bien-
nale 2018, VTN Architects) khai thac tinh
linh hoat hinh hoc cta tre theo logic tham
s6 dé tao khong gian cong dong téi gian
vé két cau. Ca hai cong trinh chidng minh
rang TKTS trong boi canh Viét Nam khéng
nhat thiét dong nghia vai hinh thic phi
tuyén ngoai nhap, ma co thé la cong cu
dé téi dién gidi cac nguyén ly két cau va vat
liéu truyén théng (Hinh 3, 4).

Han ché [6n nhat cta TKTS tai Viét Nam
hién nay tap trung & mang dao tao. TKTS
hién mdi dugc dé cap trong mot sé hoi
thdo chuyén nganh, luan van, bai bao
khoa hoc va cac moén hoc tu chon & bac
dai hoc. Ngudi hoc thudng tiép can cong
cu s theo kiéu cé hudng dan: biét thao
tac theo quy trinh ¢é san, nhung chua xay
dung dugc nén tang ly luan vé hinh hoc
va tu duy xay dung quy trinh logic. Hé qua
la nang luc van dung mang tinh bé mat:
ngudi dung co thé tai tao mot két qua da
thdy, nhung gap khoé khan khi can tu thiét
lap quan hé rang budc cho mot bai todn
thiét ké mdi. Hién nay, thiét ké tinh toan,
[inh vuc bao trum cd TKTS, dang gap hai
trd ngai chinh tai Viét Nam: (i) rao can vé
tu duy lap trinh logic clia kién tric su dugc
dao tao theo hudng truyén théng, (i) thiéu
hé thong tai liéu ly luan bang tiéng Viét cd
chét lugng hoc thuat [6,7,23].

DU con nhiéu han ché, cac nghién cu hoc
thuat va cong trinh thuc tién tai Viét Nam
da bat dau cho théy tiém nang ung dung
TKTS mét cach cé chiéu sau. T géc nhin
phuong phép luan, TKTS khong thay thé
ma t&i cau tric vi trf clia cac phuong phap
khac trong quy trinh thiét ké kién tric. Trén
€o s& phan tich tién trinh lich s, ban chat
phuong phap luan va thuc trang nghién
clu, Ung dung tai Viét Nam, bai bdo dé
xudt mot s6 dinh hudng tiép can dé phat
trién TKTS tai Viét Nam nhu sau:

Cdn coi TKTS la ndng luc tu duy (parametric



thinking) thay Vi tiép cdn TKTS nhu mot tdp
hoip cdc ky ndng thao tdc phdn mém. Ngudi
hoc can ndm bt duoc logic hinh thanh
clia mét TKTS, xac dinh dau la tham sé,
dau la quan hé rang budc, dau la bién dau
ra trudc khi ndm bat thao tac tao ra né.

Cdn xay dung khung chuong trinh tich hop
gitia hinh hoc kién tric véi cdc cong cu TKTS
nhu Rhinoceros-Grasshopper. Kinh nghiém
clia Pai hoc Gdanisk cho thdy mét 16 trinh
kha thi gém bén cap do: (1) hinh hoc mé
ta va lap trinh tham s6 ca ban trong ndm 1,
(2) CAD nang cao vd&i NURBS va phan tich
mat ding trong nam 2-3, (3) chuyén dé
tu chon & bac dai hoc, (4) chuyén dé dinh
hudng & bac thac si [24]. M6 hinh Bai hoc
Monterrey bé sung thém chiéu két néi
gitia ly luan TKTS va ché tao ky thuat s6,
thé hién qua viéc tich hop bai tap ché tao
thuc t€ vao quy trinh hoc tap [25].

Khaithdc TKTS cho baitodn khi hdu nhiét déi
am cua Viet Nam. Cu thé, TKTS c6 thé ducc
ap dung dé: téi uu hda goc nghiéng va
chiéu sau clia hé lam che néng theo quy
dao mat troi thuc t€ & ting dia diém cu
thé; t6i uu hda hinh dang 16 thong gié dua
trén md phong khi déng hoc; hodc tao ra
cac mat dung cé kha nang bién thién theo
diéu kién vi khi hau.

Ung dung TKTS cho vdt liéu va két cdu truyén
théng. Nhu da minh chidng qua cac cong
trinh tre Ung dung cdu trdc Hypar tai Viét
Nam, TKTS ¢ tiém nang 16n trong viéc téi
dién giai hinh hoc cla vat liéu va ky thuat
xay dung truyén théng. Tuong tu, hé mai
ngdi truyén théng Viet Nam véi dudng
cong mai hai tdng phuc tap, hé lan can
va cau kién gb theo module ty 1& déu la
nhing bai toan ma TKTS c6 thé s6 hoa
va tai dién gidi trong ngdn ng kién tric
duong dai ma khong can bét chudc hinh
thiic thdm my phuong Tay.

KET LUAN

Do véi Viet Nam, khoang cach gitia tiém
nang va nang luc thuc té tng dung TKTS
khong phai do thiéu céng cu, ma chi yéu
do thiéu nén tang ly luan hé théng va
thiéu mo hinh dao tao tich hop. Viéc tiép
tuc dé TKTS chi dugc tiép can nhu mot ky
nang phan mém sé tao ra nhiing ngudi
dung thu dong, khong dd khad nang giai
quyét cac bai toan thiét ké mdi. Nguac lai,
néu dugc dat ddng vi trila mot nang luc tu
duy nén tang, TKTS sé trd thanh mot dong
gop thuc chat cho nghién cliu, dao tao va
thuc hanh kién trdc Viét Nam duong dai/.

g — > =
Hinh 3. Nha hang hdi san Keeng
(Nguén: kientrucvietnam.org.vn)

Hinh 4. Nha tre (Nguén: vinarchitects.net)

Loicam on

Nghién ctu nay duoc tai trg bdi Truong ai
hoc Xay dung Ha Noi (HUCE) trong dé tai
“Nghién ctu ting dung TKTS cho tao hinh
mdt cong tu do trong giai doan tim y kién
tric; ma sé: 04-2026/KHXD.
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