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SU HO TRG CUA MO HjNH HOA BA CHIEU TRONG SANG TAO
KIEN TRUC PUGNG PAI

Ly Thé& Phudng
B& mdn Céng trinh, Khoa K§ thuit Xiy dung, Trudng Pai hoc Bich Khoa - PHQG-HCM
(Bai nhdn ngay 24 thdang 9 ndm 2004, hoan chinh sita chita ngay 23 thdng 12 ndm 2004)

TOM T/i’ T: Mdy tinh ngay nay da hd trg rdt nhiéu cho cdc kién triic suw duong dai thiét k&
nhitng céng trinh djc ddo cd vé ndi dung bén trong ldn hinh thitc bén ngoai. Bai bdo nay nghién
ctéu va ddnh gid khd ndng ciing nhu tdm quan trong ciia vigc sit dung mdy tinh cho céng tdc
thiét ké kién triic dia trén su phdn tich nhitng céng trinh tiéu biéu trén thé gidi ciia mot s6 kién
triic sut ndi tiéng. Xu hudng thiét k& kién triic trong tuong lai khong thé khong cdn dén mdy tinh
nhu mét cong cu ddc lyc. Do do, sinh vién chinh la nhiing ngudi nén dwgc lam quen vdi viéc
thic hanh mé phdng mé hinh ba chiéu khi thiét ké cdc cong trinh ngay tir ghé nha truong.

Ngay nay, vi tinh di can thiép vao hau h&t moi linh vuc clia ddi s6ng con ngudi va khoa hoc k¥ thuit,
khong nim ngoai sy dnh hudng 4y, da c6 nhitng budc phat trién rit xa so vdi cc thé ky trudc. N&u
nhu trudc diy, con ngudi chi c6 thé hinh dung khéng gian clia mdt cong trinh nhd vio nhitng mé hinh
vit chit dugc ch€ tao biing cdc vit liéu cu thé thi gid diy, chi cin ding trudc man hinh vi tinh, moi
géc nhin clia cong trinh déu dugc ti€p cdn mot cdch 15 ring nhy vao md hinh vi tinh ba chiéu song
dong. Khong chi mé hinh vi tinh gitp cho chi ddu tu hi€u dugc ngbi nha ciia minh nhi th€ nao ma né
con tao diéu kién cho ngudi thi€t k&€ bd tri cdc thanh phin trong ngdi nha &y mdt cdch hdp 1y, chic
ché vé mit khong gian, mau sic, vat lidu, va trang trf ndi thdt. Khéng chi mé hinh vi tinh don thudn
hé trg cho kién tric su thi€t k& khong gian ma thdi, ching cdn gitip cho cdc ky su xay dung, ky su
trang thi€t bi k§ thuit, cdc c& van vé sinh thdi méi trudng tinh todn va hiéu chinh mot cach hiéu qui
cdc y&u t6 bén vitng, thim my, phdt hgp cdnh quan va kinh t€ cho hé th&ng k&t cau, hé thong k¥ thuat
va nhitng diéu kién vat 1y ki€n tric khdc trong todn bd cong trinh.

Thire sit, md hinh vi tinh d4 déng mot vai trd vd cling quan trong trong ki€n tric duong dai. V6i khudn
kh8 clia mdt bai bdo, nhitng thdo luin & diy chi y&u dudc tip trung vao phin tich sd ludc tim quan
trong clia md, hinh vi tinh ddi v6i cong tdc thi€t k& bao gdm thi&t k€& kién tric, thi€t k& khong gian,
thi&t k&€ k&t cdu va vit 1y cong trinh. Chinh vi tdm quan trong cla né, ti¥ 1iu, cdc trudng dai hoc c6 uy
tin trén thé€ gidi vé dao tao thi€t k€& ki€n tric v my thuit cdng nghiép da duva vao gidng day cdc cong

~cu thi€t k€& ba chiéu trén mdy tinh nhu 12 céch ti€p cdn vdi cong cy thi€t k&€ mdi va hién dai, tr d6
ning cao khd ning sdng tao cho sinh vién. Trong khi d6, cdc ki€n tric su ndi ti€ng dudng dai nhu
Renzo Piano, Norman Foster, Frank O. Gehry, ... déu c6 mot ddi ngii chuyén gia hoat dong trong linh
vuc nay.

Pi qua rdi thdi ki clia nhitng bdn thi€t k& biing tay cdu ky v mit nhiéu cdng sitc, dbi lic khi nhin lai,
ngudi ta c6 thé déng khung ching d€ trang tri trén tudng nhy nhitng bifc tranh. Xuét phét tir phudng
phédp xdy cit truyén théng nhu cdu tric d4, cdu tric gb rdi d&€n bé téng cbt thép, cdc bdn vé bing tay
c6 thé d& dang di&n dat nhitng chi ti€t c8 dién ciia cong trinh. Tuy nhién, khuynh huéng ki€n tric hién
dai khéng cho phép ngudi thi&t k& ti mi mé t4 nhitng chi ti€t nhu th€ biing tay vi sy han ch& cla thoi
gian va do chinh xdc clia bdn v€. Mat khéc, cdc hinh dang phic tap clia cng trinh, cdc mit cong ba
chiéu trong khdng gian, cc chi ti€t chinh xdc v& k&t cdu va sit dung vt ligu, cdc nit tdi trong phitc
hgp va cdc bai todn vé nang lugng trong cdng trinh déu doi hdi phdi dudc xem xét va md hinh héa
mot cdch thit chinh xdc. M6 hinh héa kién tric bing kj thuét vi tinh 12 mdt huéng di mdi cia kién
triic duong dai. Sdn phdm clia quéd trinh thi€t k€ 12 nhitng cong trinh khd 4n twgng, mang dim tinh tu
do phéng khodng vé mit tao khdi, hién dai vé cich sit dung vit liéu va mdi mé vé& hiéu quéd khéng
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gian. Bén canh dé, cdc vin dé v& sinh thdi moi trudng, k€t ciu, vat Iy ki&n tric dudc gidi quyét hoan
hio va kinh t&€. C6 rdt nhiéu phdn mém vi tinh ng dung dé thao tic thi€t k€ trong mdi trudng ba
chiéu, trong s& dé, 3D Studio Max dudc sl dung rong rdi nhd vao chiic ning dién dat vét liéu hoan
chinh va hidu qui 4nh sdng sinh dong. Tuy nhién hinh kh&i cong trinh can dudc xdy dung trudc trong
cdc moi trudng AutoCAD, ArchiCAD rdi nhip vio méi trudng 3D Studio Max. P& vé md hinh ba
chiéu v6i nhitng dudng cong phitc tap hay khéi ddng cdu ky, phin mém FormZ dugc va chudng hon
cd. FormZ ciing 12 phdn mém dudc gidng day phd bi€n & khidp cdc trudng dai hoc, cao ding va trung
hoc trén toan th& gidi.

Kién triic thé gidi dang theo nhiéu khuynh huéng khdc nhau, tuy nhién, nhitng khuynh huéng nay déu
b4t ngudn tir chi nghia Hién dai (Modernism). Trong cdc khuynh huéng ndi bat d6, chii nghia Biéu
hién méi (New Expressionism) va khuynh hudng Gidi téa k&t cdu (Deconstructionism) 12 hai khuynh
hudng dang phét tri€én manh mé trén th€ gidi. Chi khi ¢6 sy cdng tic clia md hinh thi&t k&€ ba chiéu,
céc khuynh hudng ndy mdi c6 thé dat d€n dinh cao clia sy thanh cdng. Mdt trong nhitng kién tric su
theo khuynh huéng Biéu hién mdi duong dai 1a Frank O. Gehry, ngudi dudc gidi Pritzker nim 1989,
dd c6 nhidu coéng trinh s dung thanh cdéng céng cu hd trg thi€t k&€ ba chiéu nhu Bdo ting
Guggenheim Bilbao (1997) 8 Tdy Ban Nha, Experience Music Project (1999 - 2000) & Washington,
My. Gin diy nhat, sy xuit hién cla cum cdng trinh § Quang trudng Lién bang (Federation Square) &
Melbourne 1a k&t qua cla qué trinh thi€t k€ trén md hinh vi tinh do Céng ty Bates & Smart Architects
thi€t k&€ nim 1997 vi hoin thinh x4y dyng nim 2003. V& mit tinh todn chiu luc va két cau, khong thé
khong k€ dén cong trinh Nha ga hang khéng Kansai (H.1), Osaka, Nhit Ban do kién tric su Renzo
Piano thi&€t k& vdi m6 hinh ba chiéu nghién ctfu sy 1dm viéc cla dan “xwong séng” chiu tdi trong gié
tir bién vio tdc dong 1&n bd mdi cong trinh (H.2) [1], [2]. M6 hinh héa vi tinh cling dudc ¥ng dung dé
thi&t k& 4nh sdng, Am thanh, thong thodng trong cong trinh theo nhitng tiéu chuén thi€t k& dé ra.

H.1: Nha ga hang
khong Kansai, Vinh
Osaka, Nhdt Bdn -
duoc thiét k& bdi
KTFS Renzo Piano
(hinh trich tit [3])

H.2: Dan xuong séng ciia nha ga hang
khéng Kansai, Osaka, Nhdt Ban duge mé
hinh hod ba chiéu trén mdy tinh (hinh
trich tir [3])
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Sau sy thanh cdng clia Bdo ting Guggenheim Bilbao 6 14y Ban Nha, Frank O. Gehry chon cho minh
mot phong cdch dic trung rdt Gehry. D6 1a sy ra ddi ciia hang loat céng trinh véi hinh déng ty do,
khéng theo nhitng khdi hinh hoc ¢ dién, dudc bao boc bing cdc vat liéu kim loai nhu ti-tan, nhém
hodc kém. Nhitng y tudng tdo bao clia Frank O. Gehry s& khong thé thuc hién dugc néu 6ng khong
thuc hanh ching trong thdi dai vi tinh. Sy thinh cdng trong thi€t k& clia dng gin lién véi thao tic md
hinh héa bdn vé& ¥ tudng bing vi tinh. Mot trong nhitng tdc phdm kh4 ndi ti€ng clda 6ng 12 Experience
Music Project hay con goi 12 Bdo tang ‘rocknroll’ (H.3&4) dudc hoin thanh nim 2000, di dé€ lai cho
6ng mbt uy tin 16n trong gidi ki€n tric th€ gidi. Vi 16p phit bé mit bing kim loai, céng trinh 16ng
ldnh 4nh bac dudi 4nh ning mit trdi gita trung tim Seatle, Washington, My. Mic di hdn mét trim
mé hinh vat thé dudc ché tao d€ thé hién cong trinh niy, nhung nhém thiét k€ cia Frank O. Gehry
vén phdi si dung mé hinh vi tinh ba chiéu d€ md phdng né. Cudi ciing, k§ thuit CATIA, mdt cdng cu
dugc ding rong rdi trong cong nghiép thi€t k€ mdy bay va 6td, dugc nhém thi€t k& sit dung. Dua trén
md hinh md phdng trén mdy tinh, cdc phép tinh tich phin dua ra dién tich chinh xdc cda hon 21,000
don vi b& mit kim loai (H.5) dé€ tao nén 1p vd bé ngoai cia cong trinh. Cdc don vi bé mit nay, sau
dé, dudc chuyén sang cong cu cdt biing tia la-ze dudi sy diéu khién clia mdy vi tinh [4). Ch'fing nhifng
md hinh vi tinh héa giip cho Frank O. Gehry va nhém thi€t k&€ md phéng dugc chinh xdc hinh ddng va
kich thudc clia tirng don vi bé mit bao boc cdng trinh, né cdn rit ngin thdi gian, kinh phi va cong sifc
cho mot coéng trinh mang tim véc qudc t&, mang ddm phong cdch clia mot kién triic su ni tiéng the
gidi, Frank O. Gehry.

H.3: Khong dnh cong H.4: Gdc nhin cbng trinh o e 1 .
trinh Experience Music Experience Music Project e (E‘ac b‘f e s I?al
Project thiét ké boi KTS it hudng dong béc (hink cho cng trinh dutgc tink
Frank Gehry (hinh trich trich tir [4]) m‘f" s thi e b d"g‘
tir [4]) mdy tinh (hinh trich tir

Quing trudng Lién bang (Federation Square), mdt quin thé ki€n tric d6 s§ nim ngay trung tim thanh
ph6 Melbourne, Australia (H.6), cling 12 mét bang ching séng dong cla viéc sit dung cong cu thi€t k&
bing mdy vi tinh. Quang trudng Lién bang I4 tip hop cdc cong trinh phuc vu cdng cdng bao gdm céc
nha trién 14m, sin 18 hoi, va cdc cong trinh vin héa khdc. LA tdc phdm dudc chon qua cude thi quic
t€, Quing trudng Lién bang di mang lai biu khong khi cda khuynh huéng kién tric tu do Bi€u hién
Hau hién dai cho trung tim Melbourne, v&n tip trung nhiéu loai hinh ki€n tric tif kién tric c8 dién
nhu nha thd v6i cdc thip nhon vuon cao d&n nhitng cao 8¢ choc trdi hién dai. B& mit clia cdc cong
trinh trong quin thé dugc bao boc bdi cdc dang hinh hoc khdc nhau, nhung chiing c¢6 chung mét ngdn
ngi ki€n tric xuyén sudt. Dudi sy trg gitip clia mdy vi tinh, kinh, d4 sa thach va cdc tdm kim loai kém
dugc 1t trong nhitng 6 hinh tam gidc v6i sy tinh todn chit ché sao cho mbi nim dan vi tam gidc 4y
hinh thanh nén médt tam gidc 16n hon va cit thé phat trién trén toan bd bé mit cong trinh (H.7) [5].
Pé&n vdi Quang trudng Lién bang, du khich khéng khéi ngac nhién trude sy kié€n tao tdo bao va khong
theo khuén miu cda ddi ngil thi€t k& tif nhiéu nudc trén thé gidi. C6 thé néi, may tinh di gép phin to
16n trong viéc thi€t k& va tinh todn cho quin thé cong trinh.
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H.6: Qudng truong Lién Bang, Melbourne,
Australia (trich ¢ [5]) :

H.7: Su tro gilip ciia mdy tinh giip
thiét k& bé mat cong trinh la nhiing
hinh tam gidc cé dién tich bing
nhau (trich ¢ [5])

M@t bling chitng nita cho su tién ich ciia k¥ nghé vi tinh trong thi€t k& ki€n tric 12 cong trinh trudng
Cao ding Boston (Boston College), dugc thiét k& bdi FAIA, mdt nhdnh cia cong ty Shepley, Bulfinch,
Richarchson va Abbott, thinh phd Boston. Cong viéc ciia cdc kién triic su 12 thi€t k&€ mdt cifa Idy sdng
tif m4i cho mot giéng trdfi gia hai khéi nha: mot khdi mdi xay hinh chit nhit va mot kh&i hién trang
hinh gay khiic (H.8). Hai kh&i nha nay hoan toan khong twong dong nhau vé vat liéu, ket cdu, va do
cao giifa san va san. Clta mdi 14y sing phdi vudn nhip qua hai kh6i nha nay tao nén mdt khdng gian
hinh da gidc kh4 ngiu nhién. D€ thuc hién dugc cong vigc nay, clta mdi 13y sdng phdi bi bé cong theo
tirng vi tri, v hinh ddng ctia né, do d6, ciing rit phitc tap va khéng tuong déng nhau. V6i md hinh trg
gidp cia Harold Hon, dp dung MicroStaion 95, nha thiét k&€ da nghién cifu hang loat cdch ciu tao méi
14y séng 4y. Thiét k&€ cudi ciing thit sy don gidn, bao gdm mot hé 1wéi mit cdo dudce trang tri, thay vi
Iwa chon gidi phdp dan thép ndng né. Vo nhitng ngay ning dep, dan Iu6i dé béng 1&én tudng va san
cla gi€ng trdi. Bong d6 nay dudc xdc dinh mot cdch chinh xdc nhd vio cic phan mém hd trg [6]. N&u
nhu khéng ¢6 mé hinh vi tinh md phdng, cdc nha thi€t k€& khéng tai ndo nghién cifu thit hoan chinh
4nh séng va bong d& 1én bé mit gi€ng trdsi va hidu 16 chat lugng khong gian dudc thi€t k.

H.8: Mt bang hai khéi
nha cia truong Cao
ddng Boston can dugc
thiét k& mdi ldy sdng
(trich ¢ [6])

Chi't lugng cong trinh thiét k&, v6i sy trg gitip cia m6 hinh vi tinh, qud that ting 1&n rt nhieu do c6 sy
nghién citw mot cdch chinh xdc tir trudc & cdc mit khong gian, két cdu va thim chi cd vat Iy kién tric
nhu tinh todn ning lugng cin thiét, dnh sdng ty nhi€n hay nhin tao, cich 4m cdch nhiét, tinh todn gid
thanh hay phan tich sy 4nh hudng cia méi trudng 1€n cong trinh khdo sdt. Hién nay, cdc nha khoa hoc
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di va dang nghién ctu va phét tri€n nhiéu céng cu dé khdo sit sy bi€u hién cla ning Iugng trong
nha. Nhitng cdng cu nay dugc lién k&t v6i cdc m6 hinh va bi€u d6 ciia ngdi nha dugc 14p ra trén m4y
tinh. M6t thi du 12 K. Papamichael & trudng Pai hoc California di tao nén cong cu Building Design
Advisor (BDA). BDA la mét c¢éng cu lién két cdc di@ ligu cé trong thiét k& vao cdc céng cu khdc nhu
DOE-2 dé& nghién cifu sy bi€u dién cia ning lugng, hay vio Delight d€ phin tich 4nh sdng ty nhién
va nhén tao. BDA cdn dua ra cdc thong s& khdc nhau khi phan tich d€ cdc kién tric su ¢6 thé so sdnh
va lua chon cdch t8t nhat cho cdng trinh ciia minh. Trong tuong lai, BDA sé& lién k&t dén nhiéu phin
mém ng dung ki€n tric khdc nhy tinh dyf todn, phan tich sy dnh hudng clia mdi trudng, liét ké nhitng
thi&t bi dién cin thiét,.... Nhitng cong cu thiét k& mhu thé dang 1am thay ddi bd mit ciia kién tric va
kha ning sing tao ciia cdc kién tric su trén th€ gidi mot cach ddng k€ [7].

& c4c nudc tien tién, trong qué trinh dao tao ki€n tric su twong lai, cdc trudng dai hoc rit chi trong
dé&n vai trd clia k§ thuat vi tinh va sic sing tao clia ho trén md hinh ba chiéu. Nhiéu phin mém thiét
k& kién triic biing cdch ndy nhv FormZ, AutoCAD, ArchiCAD, 3D Studio Max, ... 12 nhitng mén hoc
bit budc d6i vai sinh vién cdc trudng dai hoc c6 uy tin & My, Uc va cdc nudc Chiu Au khic. Pay la
chuong trinh nhdm tao di€u kién cho sinh vién budc diu ti€p cdn va 1dm quen véi cdch sdng tao hién
dai trudc khi ho buée vao thic hanh trong mdi trudng thuc t€. Hing nim, cdc dd dn xudt sic thiét k&
bing phin mém FormZ cla céc sinh vién cdc trudng dai hoc d6 trén th€ gidi dudc tip hdp va lam
thinh mdt tai lidu nhim dé cao su 1Am viéc va sifc sdng tao ciia sinh vién ciing nhu quing b4 tinh wu
viét clia phdn mém FormZ nay. Véi su ddng tinh viéc chi trong dao tao k§ ning CAD cho sinh vién,
Nguyén Hitu Thii da nhin manh ¥ tudng d6 trong nhitng suy nghi ciia minh vé sy chudn bi mét gido
trinh ki€n trdc mdi cho cdc trudng dai hoc thinh phé, giip cho th€ hé kién triic su tré hdi nhip t6t vio
khu vuc va trén th€ gidi [8].

Cung véi xu hudng toan cdu héa va hdi nhap qudc t&, sy d8i méi cong nghé thigt k& kién triic cho cédc
nha thi€t k&€ tuung lai & nudc ta 12 thuc sy can thiét. Trong Pinh Hudng Phdt Trién Kién Triic Vigt
Nam dén nam 2020 [9], B§ Xdy Dung da dé ra nhitng phuong hudng, nhiém vy phdt trién ki€n tric
Viét Nam dén nim 2020, trong d6 néu ré ddi ngil ki€n tric sy Viét Nam “cin phdi theo sit tién bd
khoa hoc cong nghé, ting cudng 4p dung cdng nghé thiét k&€ hién dai v4i sy trg giip clia mdy tinh
(CAD) v.v... titng budc t8 hdp héa, mang 1uéi héa, tri ning héa phin mém; ddy nhanh qu trinh thi€t
k€ kié€n tric bing ky thuit CAD.” (trg.48 — 2003).

P& 1am dugc diéu dé, trong mdi trudng dio tao va hudn luyén, cdc trudng dai hoc nudc ta nén ting
cudng gidng day nhifng phin mém tng dung h8 trg cho thi€t k& va khuy&n khich sinh vién st dung
nhitng phin mém dé va tich cuc trau ddi nhitng k§ nidng trong sdng tdc nhitng mo hinh ba chiéu cho
cédc bai hoc clia minh. Tuy céng viéc ddu tr vio trang thiét bi v cdc phin mém thi€t k€ ban diu cla
cdc co s dio tao con tly thudc vio ngin sdch danh cho gido duc, nhung néu dugc quan tAm va ddu
tu mdt cdch nghiém tdc thi sinh vién, vdi tu cdch 1a sin phdm dio tao s& trd thanh nhitng ngudi c6 k§
ning cao khi ho phit huy trong thuc tién sau nay. Hon nifa, bén canh nhitng phién bdn danh cho
thuong mai, cic hing vi€t phdn mém déu c6 nhitng phién ban riéng danh cho gido duc véi gid uwu dai
va céc trudng dai hoc trén th€ gidi déu c6 thé mua va ding nhitng phién bdn nay.

P3&i v6i moi trudng thire hanh thiét k&, tuy viéc @ng dung mo hinh ba chiéu khéng con 1a vin dé méi,
nhung ngudi thi€t k& phdi nhin nhin riing nhitng bin vé thi€t k& ba chiéu khong phii chi d€ trung bay
cho dep, ma d6 chinh 1a phuong tién hitu hiéu d€ nghién citu khéng gian, tim cdc gidi phip dé gidi
quyét cdc van dé vit 1y ki€n tric, che chdng ndng, khdo sit nhu cdu ning lugng cho cdng trinh cla
minh. Do d6, cdc kién triic su va k¥ su nén chii trong d&€n sdn phim ciia minh trén md hinh ba chiéu &
khia canh khoa hoc hdon.

Nhv vdy, tinh vu viét clia mdy tinh trong thdi dai ngdy nay di dugc khing dinh trén khip céc linh vuc
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trong d6 c6 linh vyc thi€t k€& kién tric. Chinl su inh huang to ldn clia viéc st dung md hinh dé mé
phéng cic cbng trinh trén mdy vi tinh di tao nén sy thay ddi dang k&, c6 thé néi 1a mang tinh cdch
mang, cho bd mit ki&n triic th€ gidi. Qua dd, tai ndng va sifc sing tao cia kién triic su cung dugc trau
déi va thuc hanh mot cdch sinh dong trude khi cong trinh cda minh dugc dung 1én va sfng mii vdi
thdi gian.

HELP OF THREE-DIMENSION CAD REPLICATION IN CREATING
CONTEMPORARY ARCHITECTURE

Ly The Phuong
Faculty of Civil Engineering, University of Technology — VNU-HCM

ABSTRACT: Nowadays computer has much help for contemporary architects to design their
distinctive buildings both in internal contents and external forms. This article researches and evaluates
the capacity and the significance of using computer into the world of designing architectural buildings
by analysing some emblematic examples designed by famous architects. Future tendency of
architectural design requires computer as the effective tool. Thus students are those who have to make
familiar with their practices of replication of tree-dimension models when they study to design their
buildings at universities.
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