[Z] NGHIEN cUU KHOA HOC

UNG DUNG MAT CONG TU DO TRONG THIET KE VA XAY DUNG
CAC CONG TRINH KIEN TRUC HIEN DAI TAI VIET NAM

THS.KS NGUYEN THI CHUNG HIEU | KHOA KIEN TRUC - QUY HOACH
TRUGNG DAl HOC XAY DUNG HA NOI

Tom tat

Bai bao trinh bay qua trinh nghién ctru vé mat cong tu do
va kha ndng ting dung ctia chiing trong thiét ké - xdy dung.
Muc dich nghién ctiu nham cung cap khai niém mat cong
tu do va tir d6 dua ra phuong phap dé don gian héa mat
cong tu do. Phuong phap phan tich va tdng hgp, phan loai
va hé thdng, phuong phap lich sti, phan tich va téng két
kinh nghiém, phuong phap chuyén gia da dugc st dung
trong qua trinh nghién ctru. Két qua nghién ctu cho thay
cac loai mat cong tu do virta doc dao vira ¢é tinh tham mi
cao nén ngay cang dugc ting dung nhiéu trong kién truc.
Hon nifa, khi tién hanh don gidn héa mét cong tu do, cac
thiét ké thuc té thé hién chinh xac trén ban vé va thuan lgi
trong qua trinh thi cong, thi cong nhanh chdng, st dung
it nguyén vat liéu, giip giam chi phi xay dung nhung van
dam bao dugc y tudng clia cac nha thiét ké ciing nhu subén
vitng clia cong trinh.

Abstract

This paper presents the research process on free curved
surfaces and their applicability in design - construction.
The purpose of the research is to provide the concept of
free curved surfaces and from there proposed methods
to simplify free curved surfaces. Methods of analysis and
synthesis, classification and systematization, histori-
cal methods, analysis and summary of experiences, and
expert methods have been used in the research process.
The research results show that free curved surfaces are
both unique and highly aesthetic, so they are increasingly
applied in architecture. Moreover, when simplifying free
curved surfaces, the actual designs are accurately shown
on the drawings and are convenient in the construction
process, quick construction, using less materials, helping
to reduce construction costs but still ensuring the ideas of
the designers as well as the sustainability of the project.

Trung tam Hoi nghj Quéc gia Qatar (Qatar National Convention Centre)

(Anh: en.wikiarquitectura.com)

at cong da dugc ung

dung réng rai trong cac

thiét ké kién truc, tU cac

mat don gidn dén cac

mat phuc tap. V& su
phét trién khong nging cla thiét ké
kién trdc, nhiéu cong trinh hién dai cé
hinh khéi rat déc ddo dugc tao nén tu
cac mat cong tu do da xuédt hién.

Hién nay, Viét Nam cling dang hoa
minh cling cac trao luu thiét ké trén thé
gidi trong viéc st dung mat cong tu do
lam thiét k& chd dao. Mét cong trinh
yéu cau ky thuat thiét k& va thi cong
cao nhu vay doi hoi KTS can phai trau
doi thém kién thiic mdi co thé tu chi vé
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thiét ké, gidi quyét dugc nhing thach
thic dat ra khi thi cong.

Bai bdo tap trung dé cap dén nghién
cltu don gidn héa mat cong tu do thanh
cac manh mat cong c6 thé dé dang tao
hinh bang khudn nhu mat try, mat non,
mat paraboloit, déng thdi nghién clu
cach thic thiét ké ché tao dé giam thiéu
s& lugng khudn mau dé giam chi phi thi
céng. Viéc ché tao la cac thach thic 16n
b&i cac tdm cdu kién dé tao hinh mat
cong ty do thuong co gid thanh cao, chi
phi ché tao I6n, ngoai ra cong trinh con
doi héi phai dat dugc chat lugng tham
my, dap ing muc dich thiét ké.

Trung tam Van héa Heydar Aliyev

(Anh: Ban quan ly Trung tam Vén héa Heydar Aliyev)

KHAI NIEM VE MAT CONG TU DO

Dinh nghia vé Mét cong tu do - Freeform
Surface la hinh dang bé mat khéong ¢o
su doi xung, tinh tién hodc quay lién tuc
quanh cac truc. Cac bé mat dang tu do
thudc loai bé mat bat bién phuc tap
(ISO 17450-1 2011).

Mat cong tu do cé tinh chét phuec tap.
Theo Abdul-Rahman, cac bé mat dang
tu do la bé mat phi Euclid. Bé mat dang
tu do khong thé dugc chiéu lén mot mat
phdng ma khéng bi bién dang hodc mat
mot s6 thong tin bé mat. Hinh hoc clia
mat cong tu do khéng thé dugc mo ta
bang mot phuong trinh phd quét duy nhat..



Viéc st dung mat cong tu do vao trong
cac phuong an thiét ké da trd nén phd
bién. Khi xtr ly cong doan ché tao cau
kiéen c6 hinh dang phuc tap, cac KTS
phdi déi mat véi viéc nghién clu cac
quy trinh don gian hoa thiét ké dé lam
cho viéc ché tao trd nén kha thi, tiét
kiém thai gian san xudt, viéc van chuyén
va lap rdp hiéu qua. Khi giai thich cong
viéc cla Frank Gehry, Shelden (2001:78)
mo ta cac quy trinh nay la“phucng phap
phan chia bé mat tu do thanh mat tap
hop cac phan riéng biét va don gian hoa
hinh hoc déi tuong thiét ké” Do do, nd
luc don gidn hoa co thé coi la dau hiéu
dé nhan biét khoang cach gitra y tuéng
va cong trinh thuc té.

CONG TRINH KIEN TF’{{UC UNG DUNG MAT
CONGTU DOTRENTHE GIGI VATAIVIET NAM

Céac loai mat cong rét dugc ua chuéng
trong cac thiét ké kién trdc clia thé gidi
tU trudc dén nay. Viéc st dung mat
cong tu do trong thiét ké kién trdc dan
tr& nén phd bién nhd budc tién vuot
bac vé mat cong nghé.

KTS néi tiéng va mang tinh cach mang
nhat cla thé ky XXI cho cac thiét ké
kién truc phai ké dén c6 KTS Zaha
Hadid, nguoi dugc ménh danh la “nr
hoang cla nhing dudng cong trong
kién trac”

Trung tam Van héa Heydar Aliyev dugc
thiét k& mém mai nhu mot dang chét
l6ng. Toan bd phan bé ngoai clia cong
trinh khong hé c6 mot dudng thang
don nao dugc tim thdy trén phan
dudng cong trén bé mat tda nha.

Coéng trinh Trung tam Pompidou-Metz
cing 1a mét vi du dién hinh cho viéc
Ung dung phuong phép don gidn hdéa
mat cong ty do. Cong viéc thiét ké
phan mai nay vo cung phuc tap, kho
c6 thé bét chudc. Tai thai diém do, cau
trdc mai cla cong trinh la mot trong
nhing mai I6n nhat va phuc tap nhat
da duagc xay dung.

Nha trung bay Bayfront (Bayfront Pavilion
- Tuong lai clia chung ta), tai Gardens
by the Bay cla Singapore la mét canh
tugng vO cling an tuong, mang dén su
hién thi tuyét dep vé anh sang va béng
ram thong qua mang ludi kim loai phic
tap - mét trai nghiém giéng nhu di dao
trong mét khu rimg huyén diéu.

Trung tam Vn héa Heydar Aliyev trong qud trinh th/' céng
(Anh: building.co.uk)

Cdu tric khung ludi diagrid cia phdn mdi
(Anh: cen trepompidou-metz.fr)

Cac KTS khong chi st dung thuan tuy
mot mat cong ma con dua ra cac thiét
ké mai gém nhiéu mét cong hay do cac
manh mat cong dugc ghép lai dé tao
ra mot mat mdi co tinh nghé thuat cao.

Pompidou nhin tu phia ngoai
(Anh: centrepompidou-metz.fr)

I }lw

Bayfront Pavilion (Anh: Koh Sze Kiat)

KTS nguai My géc Canada Frank Gehry
cling rdt ndi tiéng vai hai cong trinh 1a
Nha hat Walt Disney va Bdo tang Gug-
genheim Bilbao véi kién tric déc dao,
khéng theo mét dang mdt cong phuc
tap c6 dinh nao.
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Nha hat Walt Disney va Bdo tang Guggen-
heim Bilbao dugc coi la mét vi du dang
chd y ctia kién tric phan déi tinh hop ly
va déi xiing. Khi dung tai cac vi tri khac
nhau dé quan sat, ngudi xem sé thdy hinh
dang ctia chiing thay déi dét ngot.

Chung ta c6 thé thay viéc Ung dung
phuong phép don gidn hda mat cong
tu do trong thiét ké kién trdc va thi
cong coOng trinh d& tao nén dugc
nhing cong trinh kién tric vé cung dé
56 va doc déo, dé lai nhiéu dau an dic
trung cla cac KTS.

Cong trinh sau khi dugc thiét ké thi don
gidn hda la budc tiép theo can thuc
hién. Bon gidn hdéa madt cong la chia
mat cong ty do thanh nhing manh
nho dé tir dé 1&p dat van khuon. Hinh
thdc van khudn phu thudc vao viéc
phan chia don gidn héa mat cong tu
do. Van khuén da phan dugc st dung
tU cac loai vat liéu nhu sat, gb, polysty-
rene gian ng (EPS), vai va dugc tao hinh
bang céng nghé tao hinh diéu khién s
bang may tinh (CNC).

Cac so do trén hinh tém tét ba phuong
an hién tai dé phat trién va xay dung
cac bé mat cong, ham y cadc muc do
don gidn héa khac nhau.

Trong phuang an A, hinh dang bé mat
cong dugc xay dung khéng cé cung
dac tinh hinh hoc cla thiét ké ban dau.
Thong tin duong cong clia né bi mat
trong qua trinh st dung cac vat liéu tam
cling va phdng nhu thay tinh hodc gé.

Trong phuong an B, két cau thu duac
gan vdi bé mat cong do may tinh xay
dung hon bang cach st dung vat liéu
tdm c6 khad nang udén cong nhu kim
loai, c6 thé hoat déng tét véi cac bé
mat cong don. Tuy nhién, v&i su hién
dién cla cac dang hinh hoc c6 dudng
cong kép hodc c6 dudng cong phuc
tap, cac tdm céu kién phai duoc sdp xép
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Toan canh Nha hdt Walt Disney cua Frank Gehry, Los Angeles

Bdo tang Guggenheim Bilbao (Anh: guggenheim-bilbao.eus)

d *d ‘&

Ba phuong dn hién tai dé phdt trién va xdy dung cdc bé mdt cong

hop ly dé tai hién gan dung cac dusng
cong ao nhu'y tudng thiét ké.

Cuéi clng, phuong an C cho thdy cac
cau kién 13 khéi rdn ba chiéu cé thé
dugc ché tao véi dé cong hinh hoc can
thiét nhu bé tong, d4, gach. ..

Tinh don gidn héa gidm dan tr phuong
an A dén C. O phuong &n A, tinh don
gidn hdéa mat cong tu do dugc ddy lén
cao nhat khi chuyén cac manh mat cong
t 1 chiéu hodc 2 chiéu tré thanh céac
tdm phang. Viéc nay khién viéc thi cong
mdt cong trd nén don gidn hon. Bai
ngudi thiét ké chi can phan chia manh
mat trén may tinh va thi cong ché tao
bang may cit CNC ma khong can mat
thém thoi gian cong suic dé gia cong dod
cong cho ting manh madt. Vi phuong

an B va C, cdc manh mat dugc phan
chia t&r mat cong tu do cé thé dugc gil
nguyén do cong nguyén thly hodc gan
gan ding theo mét mat cong hinh hoc
quen thudc nhu non, tru, mat HP... R6
rang viéc gia cong cdc manh mat gil
nguyén dé cong nguyén thly nhu thiét
ké sé kho, mat thoi gian va gia tang chi
phi nhiéu hon so vaéi viéc don gidn hoa
mdt cong tu do thanh cidc manh mat
theo mdt cong hinh hoc quen thudc.

Ngoai ra, su khdc nhau gitta phuong an
B va C la & do day clia cdc manh mat. O
phuong an B, dé day cadc manh mdt mong
hon nho viéc st dung cac loai vat liéu dé
uén cong nhu kim loai, nén viéc gia céng
sau khi da cat thanh cac manh sé dé dang
hon. Viéc san xudt gia cong cac manh mat
theo phuong &n C phic tap hon.



Bao tang Bilbao Guggenheim (Bilbao Guggenheim Museum) Tay Ban Nha 1997
Ngan hang ING & Tru sé& chinh (ING Bank & Head Office) Ha Lan 1997
Khu gian hang trién Iam Delta (Exhibition Pavilion Delta Park) Ha Lan 1997
Gian hang BMW (BMW Pavilion) Buc 1999
Nha Vanh Pai Lén (Big Belt House) My 2000
Ngan hang DG (DG Bank) Buc 2000
Thap Zollhof (Zollhof Towers) Buc 2000
Phong hoa nhac Walt Disney (Walt Disney Concert Hall) My 2003
Kunsthaus Gras (Kunsthaus Gras) Ao 2003
Du An Am Nhac Trai Nghiém (Experience Music Project) My 2004
Trung tam Ray & Maria Stata MIT (Ray & MIT Stata Center) My 2004
Bao tang Tuong lai Marta (Marta Museum of Future) Buc 2005
Bao tang Mercedes Benz (Mercedes Benz Museum) Buc 2006
BMW Welt Buc 2007
Zlote Tarasy (Zlote Tarasy) Balan 2007
Helios (Helios House) My 2007
Cau Zaragoza (Zaragoza Bridge pavilion) Tay Ban Nha 2008
Trung tam hoc tap EPFL (EPFL Learning Center) Thuy Dién 2008
Nha Am nhac va Nha hat Am nhac & Graz (House of Music & Music Theatre in Graz) Ao 2008
San van dong quéc gia Bac Kinh (Beijing National Stadium) Trung Quéc 2008
Quy Sang tao Louis Vuitton (Louis Vuitton Foundation for Creation) Phdp 2014
Phong trung bay Roca London (Roca London Gallery) Anh 2012
ARC, Daegu (The ARC, Daegu) Han Quéc 2012
Gian hang chu dé & trién 1am quéc té Yeosu (International Exposition Yeosu Theme Pavilion) Han Quéc 2012
Toa thi chinh Seoul (Seoul City Hall) Han Quéc 2012
Vién Sinh thai Qudc gia (National Ecological Institute) Han Quéc 2013
Trung tam thiét ké Dongdaemun (Dongdaemun Design Plaza) Han Quéc 2014

Mot s6 cong trinh 6 st dung mdt cong tu do trong thiét ké
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xdy dung theo hinh mét chiéc bdnh donut

éé’o tang;cﬁu T;ddy PhU Quéc duoc

4

Thdp Tai chinh Bitexco, TPHCM c6 kién
trdc ldy cam hing tirbip hoa sen

B~ o

Y J B . |
Trung tam Hanh chinh Ba Ndng
dugc ldy y tudng tor hinh dnh bdp ngd

Phéi canh Cung thiéu nhi Ha Noi Mot phdn mdi ctia cong trinh ¢
sau khi hoan thanh dang mdt Paraboloid Hyperbolic

: prRETEEN
Trung tam hoi nghi trién Iam quéc té ndm trong T6 hop khdch san 5 sao Pullman Hotels &
Resorts Viing Tau duoc thiét ké cé dang mdit cau

4

Nha céng dong két hop nha hang Vedana,
Ninh Binh c6 dang mdivom



Cung Quy hoach, Hoi cho va Trién Iam tinh Qudng Ninh
(Anh: tapchikientruc.com.vn)

Mot s& hinh dnh vé “Bird Nest” - “Té chim”

HIPERBOUC SHELL STRUCTURE

Bamboo Stalactite - Nha tre tai Venice, Italia gém c6 11 module, mbéi module duoc
dinh hinh bdng su két hop ctia 2 cdu tric vé hyperbol

Tai Viét Nam, cac loai mdt cong tu do
dén nay van chua dugc 4p dung réong
rai. O cac cong trinh, ching ta cé thé
bt gap mat élicoit thang, mat hyper-
boloid tron xoay. Mat tru, mat cau, mat
Paraboloid Hyperbolic... hay ldy y tudng
tu cac hinh dnh quen thuéc clng da
dugc strdung & mot s cong trinh.

Cung Quy hoach, hoi chg, trién lam va
van hoa tinh Quang Ninh thudng dugc
biét dén nhiéu hon véi cai tén "Cung ca
heo Ha Long" bdi hinh ddng nhu mot
con c& heo von séng la mot trong cac
coéng trinh ¢é thiét ké dang mat cong
tu do. M&i nam, cung ca heo Ha Long
thu hut dugc hang triéu lugt khach ghé
tham - mot minh chiding cho suc hat cuc
I6n clia dia danh du lich néi tiéng nay.

“Bird Nest”-"T6 chim”la mét cong trinh
sdp dat bang tre duagc thiét ké theo truc
dung. Y tudng clia cong trinh dugc 1dy
cdm huing ti t6 chim. Cac bé mat cong
tu do muct ma dugc diéu chinh can
than. Cac bé mat phuc tap duoc tao ra
b&i cac dai tre bao quanh nhiing khung
thép hinh elip va cdu tric 6ng thép
chinh. Bay chinh la cac dai tre dugc dan
thd cédng ting sai.

Tu thuc trang Ung dung cac loai madt
cong ty do, Ung dung cac phuong phap
don gidn hda mat cong ty do trong cac
thiét k& kién tric va thi cong xay dung
trén thé gidi ndi chung va & Viét Nam noi
riéng, chiing ta c6 thé thay viéc lam mai
cac thiét ké, iing dung nhiéu loai mét, dac
biét la cadc mat cong tu do vao cac cong
trinh la tat yéu. Va trong qua trinh d6, chac
chén khong thé thiéu dugc su hd tro cla
may tinh dién t& cung vai su ho trg cla
cac phan mém dé hoa, tinh toan... Qua
trinh don gidn hda mdt cong tu do théng
qua cac mdt cong don gidn hon hoac bac
thdp hon mang lai d6 chinh xac cao hon
la viéc da gidc hda. Tu d6, nhiing rao can
trong thiét ké kién trdc va thi cong cong
trinh sé dugc gidm bdt, viéc thi cong cling
thuan Igi hon, kem theo do la thai gian thi
cong sé dugc rit ngadn va chi phixay dung
dugc gidm bat di.

CO SG NGHIEN CUU PHUGNG PHAP DON
GIAN HOA MAT CONG TU DO

Don gian héa mdt cong tu do theo phuong
dnA

Don gidn hda mdt cong tu do tu dudng
cong co sé
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Viéc dung hinh cdc mdt cong tu do
bdang may tinh dién tir la phuong phap
chinh dé xay dung mat. Budc dau xay
dung, ngudi thiét ké can xac dinh
dudng cong co s dé tu dé két ndi
gilfa chung thanh cadc mat cong tu do.
Vay viéc don gidan mat cong tu do can
xudt phat ti viéc don gian chinh dudng
cong ca s& nay.

Hién nay, khi nganh khoa hoc may tinh
phét trién, viéc da gidc hda mat cong ¢
nhiéu bién thé. Nhu thi nghiém duagc
dé ra trong hoi thao “Xay dung dang
tu do” duoc t8 chiic bai cac thanh vién
sang lap du &n Thinkshell nédm 2017.

Bé mat ban dau dugc chia ludi tir gidc
phdng dugc bién déi dé cac tur giac xép
chéng lén nhau, cac tdm chi dugc két
néi theo cap. Cac khép ch T don gidn
dé lién két cac tam.

Vi du Nghién clu cua vién cong nghé
hoang gia Thuy Dién nghién ctu phan
chia mdt cong theo lugi cé hinh thic la
hinh luc giac.

Trai phdng mat theo ly thuyét hinh hoc

Khai trién |udi da gidc ching ta chi can
gidi cac mat cla ludi da gidc lén mat
phang.Van dé quy vé cach vé hinh that
cla cac mat trong hinh hoc hoa hinh.

TU cac bai toan tim do 1én that clla mat
phdng, ta c6 thé ing dung dé tim dé 16n
that clia cac mat phang thudc mat cong
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Nghién ctu vé bé mdt cia vién céng nghé hoang gia Thuy Dién
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tu do sau khi dugc don gidn hoa thanh da
gidc phang. Ta c6 thé hoc tap tham khao
cach khai trién mat phang thudc mat
cong tu do tir viec khai trién cac mat lang
try, mdt chop trong hinh hoa, cling nhu
viéc khai trién mat trong Iinh vuc co khi.

Trai phdng mdt véi suhé tro cia mdy tinh
dien tu

Vai su phét trién clia may tinh dién tu,
viéc trdi phang cac bé mat dugc thuc
hién nhanh chéng hon. Vi du nhu My-
Cadotools trong Solidworks, hay trai phang
bang phan mém NX, Sketchups, Maxsurf,
Alias va phan mém tac gid str dung trong
bai nghién ctu nay la Rhinoceros.

Lay vi du la mot khéi vat thé nhu hinh
dudi, kh&i vat thé duoc tao badi khai
chop cut ngi gidc déu hop khéi véi khéi
chop tam gidc déu ndm ngang. St dung
cong cu Unrollsf trong Rhinoceros da
nhanh chong trai phdng cac bé mat cta
kha&i vat thé.

Cong cy cd chic ndng danh dau cac
canh, bé mat duoc khai trién tir vat thé
géc. Viec nay giup thuan tién theo doi
khi phai trai phang nhiéu déi tugng, dé
dang hon trong quan ly cing nhu thi
cbng san xuat ché tao.

Don gidn héa mdt cong tu do theo phuong
dnBvacC

Don gian héa mdt cong turduding cong co'sé

Viéc don gidn héa mat cong tu do van
luon 1a d@é tai ma nhiéu nha khoa hoc
[inh vuc kién trac, hinh hoc, ki thuat dé
hoa da va dang nghién ctu. Budc tién
dai nhat chinh la cac thuat toan giup
chuyén ddi cac mat cong hai chiéu - vdi
dod cong Gauss am - Dai mat cong bén

Khoi da dién
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tréi - sang mat cong mot chiéu tuyén
tinh cé d6 cong Gauss bang 0 - dai mat
cong bén phai - va dé dang trdi phang.

Nguén géc clia thao tac chuyén déi nay
van la chuyén mat cong hai chiéu khong
kha trién thanh cac mat cong kha trién
nhu mat ndn, mat tru va mat co canh ui.
Dé chinh stfa cac bé mat thi cac dudng
cong co s tao nén mdt cong ty do cling
phai chinh stra trg thanh dudng néi tiép
clla cac dudng cong thudc mdt non,
mat tru va mat cé canh Iui. Trong moén
hinh hoa vé ky thuat cé ndi téi phuong
phép vé ndi tiép co thé tham khao dé
lam don gidn dudng cong cao sé.

Trai phdng mat theo ly thuyét hinh hoc

Khai trién mat cong la viéc khai trién
mat cong ra mat phang, la qua trinh
chuyén déi tir hinh dang khéng gian ba
chiéu sang khoéng gian hai chiéu, duoc
ap dung réong rai trong cac linh vuc
cong nghiép dé thiét ké cac san pham
can phai dugc cét, bo tron hodc uén
cong tur cac tam vat liéu phang.

Khi ché tao mat cong, néu co thé khai
trién mat cong, nha thiét ké va thi cong
sé tiét kiem dugc thai gian va chi phi,
déng thai gidm thiéu sai x6t trong qué
trinh thi cdng san xudt ché tao.

Trong hinh hoc hoa hinh c6 néu mat
cong cé thé dugc khai trién sao cho moi
diém clia no trung véi mot mat phéng
ma khong bi hu héng (vi du: rach, gép).
Thuodc loai mat nay chi cé cac mat ké
c6 cac dudng sinh ké nhau song song
hodc cat nhau, hodc c6 duong sinh la
ti€ép tuyén véi mot duong cong ghénh
nao doé. Tat cd cac mat cong khong ké
va cac mat ké khong thé trai len mat
phdng goi la mat khong kha trién. Mat
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Khai trién nén cut va mdit tru bdng Rhino

c6 thé tao nén badi dudng thédng goi la
mat ké. Nhimg mat ké kha trién nhu
mat nén, mat tru va mat co canh Ui

Trai phdng mdt vi sy hé tro cia mdy tinh
dien tu

Mot bé mét co thé trdi phang thi Rhino
c6 thé md né ra bang lénh Unrollsrf. Vai
bé mat khong thé trdi phang thi phan
mém Rhino 4 d& thém Iénh Smash.
Smash gitp trai phdng gan ding céac bé
mat cé do cong hai chiéu. Lénh nay cé
thé dugc st dung dé xUr ly cac loai vai
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c6 do6 linh hoat va co gian nhat dinh.
Lénh Smash 1a phién ban sra ddi cla
[énh UnrollSrf. V&i UnrollSrf, bé mét phai
tuyén tinh theo mét huéng con lénh
Smash thi khéng can.

Ngay nay, khi cdbng nghé ngay cang
phét trién, cdc phan mém do hoa xay
dung dugc cac mo hinh 3D ngay cang
phé bién, da dong vai trd quan trong
trong nhiéu nganh nghé, trong do
c6 thiét ké kién truc. Co nhiéu phan
mém co6 thé hd trg ngudi thiét ké nhu
3Dmax, Revit, Maya, 3D Blender... M&i
phan mém c6 kha nang khac nhau.
Trong doé, kha ndng da gidc hda mat
cong tu do la kh& nang quan trong vdi
nhiéu Ung dung trén thuc té. Trong
phdn mém Revit, cong cy massing
giup ngudi thiét ké co thé dé dang xay
dung dugc bé mat nhu mong muén,
c6 thé gan hé ludi pattern lén bé mat,
vdi nhiéu kiéu dang pattern khac nhau.

Trong hinh hoc vi phéan, cac bé mat ba
chiéu c6 thé dugc phan tich bang do
cong Gauss va dugc phan thanh hai loai
bé mat: co thé trdi phdng va khong thé
trdi phdng. Cac bé mat c6 thé trai phang
co thé dugc lam phéng bang cac gidi
phép chinh xac, vi du nhu phuong phap
trong hinh hoc hoa hinh. Bay la cac bé
mat nhu mat nén, mat tru, mat cé canh
[Ui. Cac bé mét khac co do cong phic
hop nhu méat cong tu do khong thé trai
phang mot cach chinh xac néu khong
biét dac tinh cla vat liéu (muc do co
gian cé san va hon thé nia). Cac bé mat
khong thé trai phdng c6 do cong hai
chiéu. Viéc lam phdng hodc phét trién
cac bé mat nay doi hoi phai kéo dai
hodc co lai vat liéu dugc st dung.
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Mt cong hai chiéu khdng khai trién mét duoc béing Rhino
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Khai trién mdnh mdt cong tu do béing bding Rhino

Bé mat khong thé trai phdng dugc thé
hién bang hai cung dudng cong dé
minh hoa cho d6 cong hai chiéu. Cac
bé mat co thé trai phdng sé dugc biéu
dién bang moét cung duong cong va
mot dudng thang dé minh hoa cho do
cong theo moét hudéng duy nhat.

VGi bé mat c6 hai dé cong chinh. B6
cong Gauss la tich cta cdc do cong
chinh. D6 cong trung binh la gid tri
trung binh cla hai d6 cong chinh. b6
cong chinh cla bé mat tai mot diém

la d6 cong t&i thiéu va téi da cla do
cong binh thudng tai diém doé (DO
cong thong thudng la dé cong clia cac
dudng cong trén bé mat nam trong cac
mat phang bao gom vecta tiép tuyén
tai diém da cho). Cac do cong chinh
dugc su dung dé tinh toan dd cong
Gaussian va Mean cla bé mat.

Phan tich dé cong trung binh va dé
cong Gauss dé nhan biét su bat thudng
vé do6 cong clia bé mat. Nhiing thay
déi do cong dot ngdt khong thé chap




Hién thi duding cong trén cdc bé mdit bdng Iénh Rhino Curvature
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BDé cong Gauss ciia bé mdt

Mt bé mdit dugc kha trién béing cong cu Curvature

nhan dugc nhu va dap, vét 1om, ving
phdng hodc gon song hodc & cac ving
c6 d6 cong chung cao hon hodc thap
hon bé mat xung quanh cé thé duoc
xac dinh va sra chra. Hién thi do cong
Gauss rat hitu ich trong viéc phan tich
va dua ra quyét dinh liéu mot bé mat
6 thé tradi phang hay khong. Trén hinh
2.37 d6 cong Gauss duong c6 mau dé,
dd cong Gauss am c6 mau xanh duong,
va do cong Gauss bang 0 c6 mau xanh
l4. Diéu nay cho thdy nhiing bé mat co
thé trai phang trong hinh dudi.

Két qua mot bé mat kha trién dugc tao
hinh dua trén y tudng tir bé mat tu do ban
dau. Thir nghiém bang cong cu Curvature
cho thdy, bé mat cl ¢ cac viing dé cong

am mang mau xanh duong, trén bé mat
mdi hoan toan cé mau xanh 1d mang dé
cong Gauss bang 0.

So sénh gila hai bé mat, duong cong
co s& A cla bé mat ban dau phuc tap
hon, dudng cong co s& B clia bé mat
da dugc cai tién. R6 rang dudng cong
B nay la duong cong dugc vé noi tiép ti
cac dudng cong thudc cac mat kha trién.

PHUONG HUGNG DON 9Ii\l§l{ H9A MAT
CONG TY DO TRONG THIET KE KIEN TRUC

Cac phan mém 3D hién nay, co rat
nhiéu phan mém co thé xay dung dugc
mat cong ty do. Diém chung trong qué
trinh tao mat cong tu do van la viéc xay

dung céc dudng cong co s&. O day tac
gid st dung phan mém Rhino dé thiét
lap. Budc dau xay dung dudng cong co
8, tac gid cho rang can phai don gian
ngay tu viéc xay dung dudng cong nay.
Mot dudng cong khoéng gian phuc tap
hon nhiéu so véi dudng cong phang.
St dung dudng cong phang thuén lgi
cho budc tiép theo dé don gidn hoéa
mat cong.

Bé mat dugc xay dung tir dudng cong
phang trén tao nén mat tu do vdi cac
dudng sinh thang.

Dai mat tu do nay la cdc mat ké ndi tiép.
Dé danh gid do cong clia dai mat, su
dung cong cu Curvature, mién xanh
lam trén dai mdat cong c6 do cong
Gauss am - tuong Ung vi tri mat cong
hai chiéu va khéng kha trién. Mién xanh
|4 c6 dd cong Gauss bang 0 va cé kha
nang trai phang.

Budc th nghiém tiép theo la dung
cong cu Unrolls dé kiém tra thong
s6 kha trién cua dai mat cong. Dién
tich thuc clia mat cong la 25.235m?,
Dién tich manh mat sau trdi phang la
26.485m?. Dién tich sau tradi phang 16n
hon 4,95%.

Pon gidn héa mdt cong tu do theo
phuong dn A

Vi muc tiéu phan chia mat cong tu do
thanh cadc manh da gidc phang, tac gia
st dung céng cu massing trong phan
mém Revit. Mat cong dugc gan cac
pattern hinh dang khac nhau nhu hinh
vuoéng, luc gidc déu, hinh thoi... nhung
cdc manh mdt trong hé Iudi khong
doéng phéng, diéu nay sé gay ra su sai
léch khi trai phéng,

Tang cac diém ludi giup cho bé mat
tron min hon vé mat thi gidc, nhung chi
c6 hé ludi tam gidc la dam bdo bé mat
dugc phan chia thanh da gidc phang.
Két qua khi sirdung céng cu trai phang,
dé dang xay dung dugc bé mat khai
trién vdi do sai s6 trong muc cho phép.

Pon gidn héa mdt cong theo phuong
dnBvaC

Vi su hd trg tlr cong cu phan tich mat,
ta nhan biét dugc vung nao trén bé
mat tu do can chinh slra dé dé dang
trdi phang. C6 hai phuong hudng cé
thé thuc hién:
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Dadi mdt cong tu do dugc xdy dung tu dudng cong co s& Kiém tra dé cong Gauss ctia ddi mét cong tu do

() Chinh sifa dudng cong co s& tdi Vi
tri mai dé bé mat mai déu co dd cong
Gauss bang 0. Viéc nay gilp cho viéc trai
phdng mét cong dugc dé dang, va cach
diéu chinh nay nhin chung da chuyén
déi mat cong tu do thanh mot dai mat
kha trién.

Trai phdng dai mdt cong tu do Cach lam nay, néu thuc hién sau khi

quyét dinh y tuéng vé mat cong tu do

thi bé mat mdi sau khi chinh stra sé bi
thay déi nhat dinh. Do dé, tac gia cho
rang cach diéu chinh dudng cong co
s nay, nguai thiét ké nén chu dong
st dung trong quéa trinh hinh thanh y
Gdn pattern Ién bé mdt tu do nho céng cu massing
phdn mém Revit (i) Phan chia cuc bd ving mdt cong c6 do
cong Gauss khac 0. Phan nhd cac doan
c6 do cong 2 chiéu dé giam muc do sai
56 sau khi str dung cong cu trdi phéng.

tudng thiét ké.

Vi du nhu dai mat cong tu do trén, tac gid
phan chia thanh ndm doan, vai hai manh
mat bén trong c6 dd cong Gauss am dugc
hién thi mau xanh lam khi trai phang co sai
s6 trén 9%. Ba vung mdt cong con lai khi
strdung céng cu Unroll trdi phdng cho két
qua sai s6 nhd hon 1,6%.

DE xUr ly cuc bd cac phan doan mat
cong c6 dé cong 2 chiéu, sai s6 khi trai

Ba gidc héa mdt cong tu do bdng hé Iugi tam gidc phang qué 16n, ta phan chia khu vuc
mi nay thanh cadc dai mat nhé hon. Cac dai
T i mat nay co6 chi s6 sai s6 khi trai phang
PUIVURMBRs NG EREBOOY e nhd hon han déu dudi 1%.

T NN Phan chia dé dai mat nho clia cac phan
\* Ml 1 ﬂlm'rj‘ AR doan mat cong tu do thanh dai mat kha
\k‘mnnh" trién. Vi du ap dung ly thuyét phan chia
: luGi tam gidc vao dai mat nho dé thanh
dai mat nén kha trién. St dung céng cu
massing trong Revit dé phan chia ludi
tam giac. Sau khi trai phang, sai s6 dat
muc chdp nhan. Tuy nhién, tai cc ving
lan can gitfa hai manh mat non khéng
dat dugc muc do tron tru nhu & mat
cong tu do. Dé cai thién diéu nay, tang
Trai phdng dai mdit cong tu do sau khi da gidc héa mat dé phan chia mat nén tai khu vuc
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Phan chia mdt cong tu do thanh cdc phan doan cé dé cong Gauss khdc nhau
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Phan chia dogn mdit cong thanh cdc ddi mdt nhé hon

c6 do ubn lon dé dat hiéu ung thi giac.

Viéc trién khai thanh céng CAD/CAM
doi hoi su két hop tot gilra ky thuat thiét
ké va san xuat ky thuat s6. Cong nghé
CNC cho phép ché tao cac hinh dang
phuc tap, con cong nghé may tinh gan
day vdi nhiing kham pha nhay vot da
cung cap cho KTS cong cu dé phéat trién
thiét k&, va dua ra cac cach phan chia
bé mat mot cach linh hoat. Vi du nhu
phan chia thanh “manh mdat don gian’,
“trai phdng” dang Ia quy trinh phd bién
dé lien két gitra thiét ké va thi cong.
D6 la dinh hudng dua kién tric su tdi
cac quy trinh don gian héa, giéng nhu
phuong én A va B. Ly do cho su uu tién
lua chon hai phuong an nay la lgi thé
dang ké vé thoi gian va chi phi trong
thiét ké va ché tao san xudt.

Cho dén hién nay, vén dé don gian hoa
mat cong van mang nhng gia tri quan
trong bdi yéu cau cla con ngudi ngay

Cores e B
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cang tdng cao doi vai cac cong trinh kién
trdc xay dung, vua phai déc déo, co tinh
thdm mi cao, ddp Ung dugc cac cong
nang can thiét ctia cong trinh nhung
van phai ddm bao thuan Igi trong qua
trinh thi céng, thi cdng nhanh chéng, st
dung it nguyén vat liéu, gitp gidm chi
phi xay dung nhung van dam bao dugc
su bén viing déng thoi hudng dén viéc
st dung réng rai cac loai vat liéu nhe va
than thién véi moi truong.

Nghién clu va lua chon dugc céac
phuong phép don gidn hoa mat cong
ty do véi su hd trg may tinh dién t
trong thiét ké kién tric mét cach hop
i sé gitip cho ngudi thiét ké cé thém y
tudng mdi trong cac thiét k& clia minh,
clng nhu téng kha ndng tu nghién ctu
va don gidn hda cac mat cong tu do, dé
tUr d6 khién cho céc san pham thiét ké
clla minh dugc phong phu, phu hop
vai diéu kién thi cong va tinh hinh kinh
té tai Viét Nam hon nra./.

Phén chia ddi mdt thanh ddi mdt kha trién
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