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Tiém nang ting dung ban sao ky thuét sé - Digital Twin
trong thi cong xay dung nha nhiéu tang tai Viét Nam

Potential application of Digital Twin in building construction in Vietham

Tom tat

Bai bao nay dé cap dén tiém nang tich hgp Ban
sao ky thuét s6 - Digital Twin vao céng tac thi
cong xay dung nha nhiéu tang tai Viét Nam trén
€6 s& cac van dé ma cong tac thi céng xay dung
nha nhiéu tang dang gap phai. Digital Twin

hay con goi la Ban sao kj thuét s - 1a mé hinh
a0 hoa ctia cdng trinh, quy trinh xay dung hoéc
van hanh hay mét dich vu. Bang viéc s6 hoa cac
dif lidu tir cong trinh nham tao thanh mét Ban
sao ky thuét sé - Digital Twin, cda chinh céng
trinh do, nguai ky su, don vi quan ly du an va cac
bén lién quan can cit vao d6 dé dua ra cac quyét
dinh nhanh chéng, hiéu qua. Giip nang cao chat
lugng cdng trinh, day nhanh tién dé thi céng,
giam chi phi va han ché rii ro cho du an.

Tir khéa: Tiém ndng, Nha nhiéu tdng, Thi cong, Bdn sao
kj thudt s6

Abstract

The paper discusses the potential of integrating Digital
Twin technology into building construction in Vietnam,
addressing the challenges the construction industry

is currently facing. Digital Twin, is a virtual model of a
building, construction or operation process or service...
By digitizing project data to create a Digital Twin of the
project, engineers and project managers can use it as

a foundation for making quick and effective decisions.
This approach helps improve project quality, accelerate
construction progress, reduce costs, and minimize risks.

Key words: Potential, Building, Construction, Digital
Twin
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1. Mgt sb van dé thi céng nha nhiéu tang tai Viét Nam

Tai Viét Nam, cung vé&i sw phat trién kinh té, xu thé xay dwng nha nhiéu
tang dang né rd tai cac do thi, quy mé ciing nhw sé tang cao ngay cang tang,
d&c biét la nha co sb tang tlr 9 tAng trd I1&n (con goi la nha & cao tng) dwoc
xay dwng ngay cang phé bién nhw: Lanmark 72, Lanmark 81.... Phan I&n nha
nhiéu tang 1a nha c6 cdng nang nha &, thwong mai, van phong hay dang phirc
hop, hén hop nhidu cdng nédng. Vi thé céc toa nha nhidu tAng thwéng c6 chiéu
cao I&n, phirc tap v& mat k§ thuat. Do dd, viéc thi cdng xay dung nha nhiéu
tang hién nay, dang déi mét v&i hang loat cac thach thire va khé khin do nhiéu
nguyén nhan khach quan, chi quan gay ra.
1.1. Vén dé vé chét luong céng trinh xay dung

Ngay 26/01/2021, Chinh phd ban hanh Nghj dinh 06/2021/NB-CP quy dinh
chi tiét mot sb ndi dung vé quan Iy chat lwong, thi cong xay dwng va bao tri
c6ng trinh xay dwng, tuy nhién chét lwong trong qua trinh thi cong xay dwng
¢6ng trinh nha nhiéu tng tai nhidéu dw an chua dwoc dam bao do sai sét trong
qué trinh thiét ké; vat tw dwa vao thi cong kém chat lwong; cong tac thi cong
va giam sat thi céng chwa tuan thi theo dung quy dinh vé quan ly chat lwong;
hodc khong lwong trwéc dwgce cac xung doét gitka cac bd mon cla cong trinh
trong thi cong, thiéu giao tiép va phdi hop kém gitra cac nhém thi cong dan dén
hé qua nhw Hinh 1 (ddm chiu luc bi duc tay khi lap dat hé théng thoat nuérc).
Khién cho cac du an nay dwa vao st dung moét thdi gian khong 1au, da xay ra
hw héng, xubng cAp trong qua trinh khai thac st dung.

Hinh 1: Xung d6t giira cac bo6 mon trong thi cong anh hudéng dén
chat lurgng cong trinh

1.2. V4n dé vé an toan lao dong

Cong tac thi cong nha nhiéu tang di&n ra & trén cao, thang dirng va cé
nhi*ng nguy co co ban dién hinh mét an toan lao dong, cé thé dwoc k& dén
nhw sau: Nguy co' ngé cao; nguy co tron, trwot; nguy co tai nan vé dién; nguy
co bj chan thwong do tiép xtc véi may, thiét bi; nguy co do b vat roi, sap db;
nguy co do nhiét;..., vé co ban co thé thdy ré cac nguy co nay cé thé tdn tai
doc lap hodc cuing ton tai song song trong tirng cong doan thi cong xay dwng.
Va khi sdy ra mat an toan lao déng tai cac dy an thi cong nha nhiéu ting sé
gay ra cac thiét hai vé tai san, &nh huéng dén tinh mang con ngudi, tam tam
ly hoang mang va btrc xuc trong xa hgi.
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1.3. Vé&n dé vé tién dé thi cong xay dung

Nam 2023, UBND Thanh phé Ha Noi da thong tin trén
toan dia ban cé 712 dw an ngoai ngan sach st dung dat
nhwng bi cham tién @6, cham trién khai. Trong d6 c6 khéng
it cac dw an da nam "bat dong" tir 10-20 ndm. Khoéng chi
Thanh phd Ha Nbéi, ma viéc cham tién do tai cac cong trinh
thi cong xay dwng nha nhiéu tang tr& thanh phd bién trén
kh&p ca nwéc nhw: Dy an toa nha Saigon One Tower (Thanh
phd H& Chi Minh); Dy an tda nha Golden Square (Thanh phd
Da Nang)... Viéc cham tién do tai nhitng dw an nay khong
chi gay thiét hai vé kinh t& cho cac bén lién quan cla dy an,
Iang phi tai nguyén dat ma con dé lai hé luy rat Ién dbi véi my
quan, méi trwéng dd thi ctia d6 thi. Déng thdi con kim ham
sw phat trién kinh té - xa hoi va anh hwéng rat I6n dén cudc
sbng ctia ngudi dan sinh séng xung quanh khu vuc.

1.4. Van dé vé chi phi déu tw xay dung

Di k&m v&i viec cham tién do, chat lwong chua duoc
dam bao, mét an toan lao ddng trong qua trinh thi céng xay
dung tai cac duw an nha nhiéu tang 1a viéc ting chi phi dau tw
xay dwng cdng trinh hay néi cach khac tdng mirc dau tw xay
dwng sé téng theo b&i nhidéu nguyén nhan khac nhau. T d6
d&t ra viéc phai quan ly chi phi diu tw xay dwng cong trinh
ddi v&i cac k§ sw, nha quan ly, cac bén lién quan dén du an.
1.5. V&n dé vé quén Iy rdi ro trong thi céng xay dung

Quan ly rdi ro la mét cong tac quan trong trong quan ly
thi cdng xay dwng nhdm gitp nha thau co thé chi ddng nhan
dang, danh gia, kiém soat déng thoi giam thidu tdi da cac tac
dong tiéu cwe cla rui ro t&i dy an thi cong xay dwng coéng
trinh, tr d6 dadm bao hiéu qua cla dw an, la yéu t6 quyét dinh
dén su thanh bai cta dw an.

Tuy nhién nhiéu dy &4n nha nhiéu tang, trong qua trinh
thi cong xay dwng, nha thau thi cong va cac don vj lién quan
bi thiéu di cac cong cu dé& quan ly rii ro do tinh chat d&c thu
cta nha nhiéu tang, dan dén tién do dy an bi cham, tang chi
phi dau tw xay dung, chat lwgng cong trinh khéong dam bao,
cling nhv thwdng xuyén xady ra mat an toan lao déng trén
cong treong...

1.6. Chuyén déi sé trong linh vurc xay dung
Dé giai quyét cac van dé trén viéc chuyén ddi ky thuat

sb vao thi cong xay dwng nha nhidu
tang la mot trong nhivng gidi phap da
va dang dwoc tién hanh ap dung. Tuy
nhién viéc chuyén ddi sé trong linh
vire xay dwng con nhiéu van dén can
trién khai mot cach cu thé, cd 16 trinh
rd rang dé gitp gidm thiéu cac van dé
con tdn tai trong thi cong xay dwng
nha nhiéu tang.

Chuyén ddi ky thuat sb trong xay
dwng dwoc hiéu l1a moi hoat déng
trong linh vyc xay dwng dwgc duoc
chuyén dbi sang ky thuat sb t hién
dai héa céng nghé théng tin, dén toi
wu héa kj thuat sb, dén phat minh ra
cac md hinh kinh doanh, quan ly ky
thuat s6 méi, mé réng ra bao gdm
viéc tan dung céac giai phap déi méi
nh&m nang cao hiéu suét va hiéu qua
cta linh vic xay dwng. Theo Vién
Toan ciu McKinsey (The McKinsey
Global Institute - MGI) - Hoa Ky, dbi
méi va chuyén dbdi ky thuat sb trong
xay duwng c6 thé cai thién dang ké
néng suét (khodng 15%) va gidm chi
phi (khoang 6%).

Tai Viét Nam, ngay 31/7/2020, Bd Xay dwng da c6 Quyét
dinh 1004/QP-BXD vé& viéc phé duyét “Ké hoach Chuyén
ddi sb6 nganh Xay dwng giai doan 2020-2025, dinh hwéng
dén nam 2030”. K& hoach nay dwa trén quan didm: Chuyén
ddi s6 nganh Xay dwng la néi dung rat quan trong can tap
trung chi dao, t chirc thywc hién cé hiéu qua d& gop phan
tang nang suét lao déng, tang strc canh tranh clia san pham,
hang héa va doanh nghiép trong Iinh vwc xay dwng, nang
cao hiéu lwc, hiéu qua quan ly nha nwéc, nang cao chéat
lwong dich vu cong.

2. Ban sao ky thuat sé - Digital Twin trong linh vwc xay
dwng

Ban sao ky thuat s6 - Digital Twin, la mét trong nhivng khéi
niém chinh lién quan dén viéc chuyén di sb trong xay dwng
(Céng nghiép 4.0). Trong nhitng nam gan day, Digital Twin
da nhan dwoc sy chu y ngay cang nhidu. Pay 1a mét dang
cu thé ctia Hé théng vat ly dién tir (Cyber Physical System-
CPS) dé cap dén mét ban sao ky thuat sb6 gan nhw thoi gian
thwe clia mot sadn phdm hodc quy trinh vat ly (Physical Twin),
bao gébm tat ca thdng tin c6 thé hiru ich trong tat ca cac giai
doan cla vong doi ctia san phdm. Khai niém Digital Twin da
c6 tr ndm 2002 va |an dAu tién dwoc st dung trong linh vire
hang khéng vii tru. Cho dén gan day, mét vai linh vec céng
nghiép khac nhw san xuét, kj thuat cong nghiép va robot da
ap dung khai niém Digital Twin.

Xay dwng la mét trong linh vwc phirc tap, da dang va
khong thé doan trwdc, dan dén viéc s6 hda tré nén kho
khan. Tuy nhién, v&i nhikng tién b Ién trong cong nghé may
tinh, két hop véi viéc lam meé cac dwérng phan chia gitra cac
nganh cong nghiép dang mé ra co hoi Ién cho viéc s6 hoa
nganh xay dwng. M6t trong nhirng Iinh virc thay déi manh
nhét |a sy xuét hién ctia cdng nghé Digital Twin. Digital Twin
xay dwng trén mdt loat cac coéng nghé va sang kién hién co.
N6 dwoc coi la sy phat trién tw nhién ciia M& hinh théng
tin xay dwng (Building Information Modeling - BIM) va bat
dAu dai dién mé hinh kj thuat sb cho méi trwdng dwoc xay
dwng. Internet van vat (Internet of Things - loT) cung cap
div liéu can thiét dé giup bién cac md hinh k¥ thuat sé thanh
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Digital Twin cap nhat (Hinh

3). Khi di¥ lidu nay tang 1&n v&
sb lwong va do phirc tap, cac
phan tich va tri tué nhan tao
ngay cang quan trong dé két
ndi va giai thich div liéu nay,
dé n6 co thé cai thién viéc ra
quyét dinh hop ly trong qua
trinh thi cdng va van hanh
cong trinh.

BIM

W& hinh
3. Cac (rng dung Ban sao it ké trink
ky thuat sé - Digital Twin
trong thi c6ng xay dwng

Trén thé gi6i, da co
nhirng nghién ctru, yng dung
tich hop Digital Twin vao linh
vuc thi cong xay dung dé hd
tro cling nhw giai quyét cac
vén d& ma linh vwc xay dung
gap phai nhu:

3.1. Giam sat thoi gian thuc
trong qua trinh thi cbng

Digital Twin lién két vat ly
véi mé hinh sb héa 4o cua
cong trinh, viéc lién két nay
dwoc thye hién lién tuc trong
thoi gian thye. Twr do, cac
don vi lién quan c6 thé thuc
hién cac giam sat thyc trong
qua trinh thi cdng, giup giam
sat chéat lwong thi cong, tién
dd thi cong cling nhw gidm
thiéu cac diéu kién nguy hiém
hoac hanh vi khéng an toan
clia con ngwoi trong qua trinh
lao déng, cu thé nhu:

+ Tang cwdng giam sat tién do, rat
ngén thoi gian thi cdng: Diéu nay gidp cong
viéc xdy dwng hoan thanh ding véi ké
hoach dé ra theo dung v&i cac yéu cau kj
thuat clia cong trinh, dy an. Viéc tich hop
Digital Twin, céng tac xay dwng cla dy an
c6 thé dwoc thwe hién lai va lién tuc trong
méi trwéng do da déng bd hoa véi cong
trinh thyc t&. Md hinh dwgc xay dwng nay
c6 thé dwoc so sanh véi mdt mé hinh dwoc
thiét ké trong thoi gian thwe, cho phép thuc
hién céac diéu chinh trong qua trinh thiét ké.

+ Lap ké& hoach cung ng vat tw, vat
liu d@m bdo k& hoach thi cong va chét
lwong thi cong: V&i Digital Twin, phan b
vat liéu va s dung thiét bj c6 thé dwoc theo ddi va tinh
toan mot cach tw dong. Didu nay sé gidp tranh phan bd qua
merc va dy doan linh hoat cac yéu cau tai nguyén trén cong
trwéong, tlr d6 cung cp mot cach tiép can hiéu quéa hon cho
ké hoach cung (rng vat tu.

+ Mat khéac, cac didu kién lam viéc trong thwc t& c6 thé
dwoc nghién clru trwdc bang cac thuat toan vé cac van dé
an toan lao dong c6 thé duwoc danh gia theo nhiéu diéu kién
bién khac nhau trong Digital Twin. T dé hé théng dwara cac
thong bao dé& dwa ra canh bao cho ngudi quan ly cling nhuw
bt ky cong nhan nao dang gdp nguy hiém. Vi du, né cho
phép kiém tra, danh gia cac khu vwc khong an toan thong

trong thi cong

Kt qua
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Hinh 3. Su hinh thanh cia Ban sao ky thuat so - Digital Twin

Hinh 4. Ung dung Ban sao ky thuét s6 - Digital Twin giam sat thai gian thuc

Phy=ical patds ikt

Twin

Can thigp Oyt djnh

Hinh 4: Quy trinh phan tich, dua ra quyét dinh trong Ban sao ky
thuat so - Digital Twin

qua cac thuat toan x& ly hinh anh dwoc cai dat san. Diéu nay
sé tang cudng cong tac kiem tra bo sung va do do gitip chd
dau tw, nha thau thi cong va cac don vi lién quan khac phat
hién cac van d& mét an toan tiém &n trwdc khi xay ra tai nan.
Co thé thdy, voi viéc giam sat thoi gian thuc sé hd tro
giam sat tién do, nang cao chat lvgng, an toan lao dong,
quan ly nhan Iyc va lap ké hoach cung trng vat tw, vat liéu...
gitp gidm thiéu rui ro cho dy an trong qua trinh thi cong xay
dwng.
3.2. Hé tro dénh gia va ra quyét dinh
Digital Twin c6 thé gilp qua trinh dwa ra quyét dinh clia
chl dau tw, tw van thiét k&, nha thau thi cong va cac don vi
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Hinh 5: Ap dung Digital Twin cho doan ham CP4a va CP3a, du an Crosswell, London, Anh

lién quan mét cach chii déng, dwa trén két qua t di liéu da
phwong thire (vi du: di¥ liéu vé trinh tw thi cdng, bién phap thi
cbng, tién do thi cdng, nhu cau vé tai nguyén, v.v.) dwoc hop
nhét vao mét hé thdng phan tich. Phan tich dwgc thuc hién
trén di liéu dwoc lwu trik gitp c6 thé cung clp nhirng hiéu
biét sau sic, ho&c nhirng théng ké hay dw doan cac kich ban
trong thi céng ngay lap tirc, do d6 hd tro con ngudi trong viéc
ra quyét dinh va cung cép co s& dé didu chinh, thay ddi phu
hop v&i tinh hinh thi cdng ngoai cong tredong.

Cung v&i vong doi ciia mot dy an xay dwng, Digital Twin
c6 kha néng ghi lai tién do tai chd, gitr mot ban sao ky thuat
sb thoi gian thwe cla dw an va lién tuc ty didu chinh dé c6
két qua téi wu. Tt d6 sé giam cac rui ro trong cong tac quan
ly tién do, k& hoach thi cong va tang hiéu qua cho qua trinh
thi cong.

3.3. Nang cao néng luc sén xuét

Mac du ndi bat v& quan diém an toan trong kha ning
giam sat thdi gian thye cda Digital Twin, nang cao nang lwc
san xuét la mét lgi ich khac cho cac nganh céng nghiép ap
dung Dlgltal Twin. Trong nganh xay dwng, nang cao nang
lwc s@n xuét co tAm quan trong sbng con trong viéc dam bao
giao dw an dung thoi han va chi phi dau tw. Véi kha nang
tich hgp di¥ liéu va mé phdng da quy md, Digital Twin cung
cap cac phwong phap méi trong viéc cai thién ndng lwc san
xuét, ddy nhanh tién dé thi cong va hiéu qua dau tw trong
sudbt vong doi dy an.

Tai Dy 4an dwong st ngdm dd thi Crosswell 2, London,
(Hinh 5) trong qua trinh thi cong doan hdm CP4a va CP3a
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