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TOM TAT

MG hinh théng tin céng trinh (Building Information Modeling, viét tdt la BIM) ld
qud trinh tao ldp va sir dung thong tin trong xuyén sudt vong doi ciia cong trinh xdy
dung. Viéc ung dung BIM trong nganh xdy dung noi chung va trong cong tac dy todan
chi phi néi riéng dang & nhitng bude dau. Cong tdc di todn chi phi hién tai ¢ Viét Nam
dwoc thuc hién ngay o giai doan chuan bi dv an, chii yéu dwea vao khoi lwong xac dinh
tir hé so thiét ké va cdc tdi liéu lién quan. Trong mo hinh BIM, khoi lwong dwoc xdc dinh
dwa vao tinh nang trich xudt khoi luong cua cac cong cu BIM (BIM tools) mot cdch tw
phdt ma chwa tudn theo mét quy trinh cu thé, vi thé tinh chinh xdc ciia khdi heong chwa
dwoc dam bao theo cac quy dinh cua Viét Nam. Mat khac khoi lwong két xudt truc tié})
tr mo hinh BIM thuong khong su dung dwoc ngay cho viéc lap du toan ma phai thong
qua cdc bude chinh sira tiép theo, gdy mat thoi gian ciing nhw dé xady ra sai sot. Bai bdo
dé xudt quy trinh du todn chi phi iing dung BIM phii hop véi quy dinh tai Viét Nam nham
day manh viéc trng dung BIM trong nganh xdy dwng néi chung, ciing nhw dam bdo tinh
chinh xdc va dé dang trong viéc kiém sodt khéi heong va chi phi.

Tir khoa: Mo hinh thong tin cong trinh;, Dy toan chi phi; Quy trinh dy toan chi
phi; Déi twong BIM.

ABSTRACT

Building Information Modeling (BIM) is the process of creating and using
information throughout the life cycle of a building. Application of BIM in the
construction industry and in cost estimation is in the early stages. Existing cost
estimation in Vietnam is carried out at the project preparation stage, mainly based on
the construction quantity determined from the design documents. In the BIM model, the
construction quantity is determined based on BIM tools without following a specific
process, so the accuracy of the construction quantity is not guaranteed according to the
regulations of Vietnam. On the other hand, this quantity is often not immediately usable
for the cost estimation, but must go through the next editing steps, causing time
consuming as well as error prone. The article proposes a cost estimation process for
BIM application in accordance with regulations in Vietnam in order to promote the
application of BIM in the construction industry, as well as ensure accuracy and ease in
controlling quantity and cost.
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Estimates, BIM object.
1. GIOI THIEU

Chi phi dau tu xay dung co vai trd
rat quan trong anh huéng dén hiéu qua
cling nhu quyét dinh dau tu cua bat ky
dy 4n dau tu xay duyng nao. M6 hinh
thong tin cong trinh (BIM) ngay cang tr&
nén pho bién trong nganh xay dung. Cac
loi ich khong thé phu nhan ma BIM c¢6
thé mang lai cho mot du an dau tu xay
dung, khong chi trong cac giai doan
chuén bi, thiét ké, xay dung, ma ca trong
giai doan van hanh. Hién tai ¢ Viét Nam,
BIM dugc tng dung cha yéu trong giai
doan thiét ké, pho bién nhat 1a 4p dung
trong giai doan thiét ké k¥ thuat va thiét
ké ban vé thi cong. Trong d6 viéc do boc
khéi lwong va dy toan chi phi ¢ hai giai
doan thiét ké nay ciing dugc chi trong.
Ung dung md hinh thong tin cong trinh
trong cong tac du toan chi phi ngay cang
tré nén phd bién, BIM duoc biét dén véi
viéc trich xudt tu dong khdi lugng cAu
kién/thanh phan cong trinh tir mé hinh
duoc tao lap béng cac cong cu BIM
(BIM tools), dong thdi cap nhat va két
xuat nhanh chong cac thong tin mdi nhat
ctia cdu kién/thanh phan cong trinh khi
m6 hinh ¢6 sy thay doi, tir d6 hd tro tot
hon cho cong tac 1ap du toédn chi phi.

Hién nay tai Viét Nam, vi¢c Ung
dung BIM trong cong tac 1ap du toan chi
phi dugc thuc hién dua trén tinh nang
trich xuat khdi lwong tir mé hinh ctia cac
cong cu BIM phé bién mot cach tu phat,
thong qua d6 s& tién hanh 1ap du toan.
Két qua khoi luong két xuat tir cac cong
cu BIM nay thuong khong dung dugc
ngay ma van phai qua nhiéu cong doan
chinh stra & phu hop cho viéc lap du

toan, diéu nay da duoc ching minh tir
nhitng nghién cuu trude [1] [2]. Mat
khac, két qua cua viéc két xuit khoi
lwong tir cac cong cu BIM phd bién hién
nay van chwa tuong thich véi yéu cau dir
liéu dAu vao cua cac cong cu lap du toan,
cung voi hé théng dinh muc du toan
mang tinh chat dic thu chua thong nhat
vai cac thong tin dugc dinh danh theo
tidu chuan qudc té dugc thiét 1ap trong
mo hinh BIM, nén viéc ung dung BIM
trong céng tac 1ap du toan chi phi con
gap nhiéu thach thic. Mot trong nhitng
thach thirc d6 1a chua c6 mét quy trinh
quan ly chi phi ttng dung BIM phu hop
da va dang dat ra van dé cap bach,
trong quy trinh d6 can phai dé cap dén
viéc thiét 1ap thdng tin can thiét phuc
vu do béc khéi lugng va quan ly chi phi
cua tirng d6i twong BIM theo quy dinh
do Nha nudc ban hanh.

Bai viét nay nham muc dich dé
xudt quy trinh dy toan chi phi tng dung
BIM trong cac dy an dau tu xdy dung tai
Viét Nam.

2. TONG QUAN VE QUY TRINH DU’
TOAN CHI PHi UNG DUNG BIM

Trén thé gidi co rat nhiéu nghién
ctru vé BIM néi chung va dy toan chi phi
ung dung BIM noi riéng.

Theo cac nha nghién ctru Emad
Elbeltagi, Ossama Hosny, Mahmoud
Dawood va Ahmed Elhakeemb, viéc
tich hop gitta du todn xay dung cong
trinh va nén tang BIM 1a hét stc can
thiét. Bén canh viéc giup truc quan hoa
thiét ké kién trc, két cau, hé théng ky
thuat trong cong trinh, mé phong tién do
thi cong xay dung, ing dung BIM trong



do boc khéi luong va lap du toan giup
cac bén lién quan dua ra cic quyét dinh
chinh xac hon trong quan 1y chi phi du
an. Cac tac gia cling dé xuit trinh tu do
boc khéi lwgng va 1ap du toan cong trinh
ung dung BIM trong bai bao “BIM-
Based Cost Estimation/ Monitoring For
Building Construction”. Quy trinh nay
bao gdm 2 budce [3]:

Budc 1: Théng nhit hoa thiét ké
trong phan mém BIM va trich xuit
khéi lrong dwa trén ciu trac phan chia
cong viéc (Work Breakdown Structure
- WBS).

Bugc 2: Trich xuat dir liéu vé
khéi luong tir mé hinh BIM sang dinh
dang tép co so dir ligu Access (co SO
dir liéu trung gian), sau d6 xuat sang
bang tinh Excel (m6t m6 hinh du toan
chi phi phat trién biang Excel). Cu thé,
khéi lwgng duoc trich xuét tir mé hinh
BIM va xuat sang phan mém co so dir
lieu (vi du: Access) dudi dang co s&
dir liéu trung gian. Access duoc lién
két véi mo dun/mé hinh du toan chi
phi. M6 hinh dy toan chi phi dugc phét
trién tir Excel. M6 hinh du toan chi phi
nay nhap khéi lwong phd hop tir BIM
thdng qua Access sau d6 tich hop dir
liéu chi phi co ban cho cong viéc dé
du toan chi phi.

Mot nghién ctiu khéac tai Ba Lan
“Analysis of the first Polish BIM-Based
cost estimation application” mot 1an nira
khang dinh nhiing loi ich mang lai khi
do boc khdi lugng tng dung BIM dong
thoi trinh bay img dung xéac dinh du toan
xay dung cong trinh BIMestiMate - ung
dung dau tién cua Ba Lan cho phép xac
dinh chi phi trén co s& mdé hinh BIM.

Véi vu diém rat ngan thoi gian do boc
khéi luong, tu dong nhap khdi lugng
dudi dang tép IFC tor ung dung BIM
Vision, tuy nhién véi ing dung nay vi¢c
xac dinh chi phi van con cong kénh,
chua dugc don gian hoa. Trinh tu thuc
hién viéc do béc khbi lwong gém cac
budc sau [4]:

Budc 1: Xay dung mo6 hinh 3D cua
toa nha dua trén dbi twong BIM (BIM
object), dong thoi, phat hién cac xung
d6t trong mé hinh bang phan mém Tekla
BIM Sight, sau d6 diéu chinh, b sung
thong tin trong mo hinh.

Budc 2: Thiét lap cac don vi do
ludng cho cac cau kién/thanh phan cong
trinh va cong viéc cu thé.

Budc 3: Trich xuat khdi luong truc
tiép tir md hinh (t&p IFC).

Budc 4: Chuyén dit liéu khdi luong
sang phan mém dy toan.

Tai Han Quéc, cac chuyén gia dua
ra trinh ty do boc khéi lwong va du toan
chi phi tmg dung BIM bao gdm cac budc
sau [5]:

Budce 1: Tao lap mo6 hinh BIM can
ctr theo LOD.

Budc 2: Kiém tra tinh phu hop cua

thong tin trong mo6 hinh BIM véi cac quy
dinh hién hanh.
Buéc 3: Kiém tra tinh tuong thich vé
yéu cau cau kién giira phan mém véi
cac dic tinh da kiém tra bén trén bang
thuat toan duogc lap trinh trong phéan
mém.

Budc 4: Tién hanh do boc khéi
lugng theo cc quy udc da dinh san.

Budc 5: Chuyén dit liéu khdi luong
sang phan mém dy toan.



Hau nhu cac quy trinh dy toén
chi phi tng dung BIM ¢ trén déu dua
trén khéi lwong két xuat tr mén hinh
BIM, sau d6 chinh sta theo dting
chuan muc do boc khéi lwong tai qubc
gia s¢ tai, cudi cung duoc dua vao cac
cdng cu dé lap du toan chi phi. Do d6,
mdi qudc gia khac nhau s& c6 chuan
muc do bdc khéi luong khac nhau, dan
dén viéc quy trinh 1ap dy toan chi phi
cting khéac nhau.

O Viét Nam, sau khi c6 Quyét dinh
2500/Qb-TTg ban hanh ngay
22/12/2016 vé phé duyét Bé an 4p dung
BIM trong hoat dong Xay dung va quan
ly van hanh codng trinh va sau doé la

Budc 1: Xay dung mé hinh 3D
trong phan mém Autodesk Revit tir cac
ban v& 2D. Pé m6 hinh 3D c6 thé tu
dong trich xuat két qua do boc khoi
luong, viéc xay dung mé hinh 3D can
phai tuan theo c4c nguyén tic co ban
nhu vé viéc dinh danh ciu kién, muc
d6 chi tiét...;

Budc 2: Tuy chinh trong phan
mém Autodesk Revit dé dua ra cac dau
muc cong viéc, tén cong tac lién quan
phu hop véi Tiéu chuan quy dinh;

Budce 3: Xuat dit liéu tir mo hinh
3D Revit sang phin mém Microsoft
Excel nho Revit API. Tur bang khbi
lugng c6 duge, ngudi dung co thé su
dung dé duy toan chi phi cho cac ciu kién
don 1é.

Tuy nhién két qua do boc khoi
lugng thu dugce tir quy trinh ndy van 1a
cac két qua thd, van can phai tinh toan,
diéu chinh lai dé c6 thé cap nhat theo hé
théng dinh murc du toan cua Viét Nam.

Trong ludn van thac sy “Nghién

Quyét dinh 204/Qb-BXD ngay
21/03/2017 ban hanh Ké hoach thuc
hién dé& an va Tai liéu chung huéng
dan &p dung mo hinh théng tin céng
trinh (BIM) do B Xay dung cong b
thi viéc tng dung BIM ngay cang phé
bién hon.

Mot sb nghién ciru trong nudc dé
cap dén ndi dung tng dung BIM vao
viée do boc khdi luong va du toan chi
phi. Trong bai bao “Ung dung mé hinh
thong tin xay dung (BIM) vao viéc do
boc khéi luong cong trinh xay dung” tac
gia HO Vin Vo S§ va cong su da dé xuat
quy trinh do boc khdi lugng tng dung
BIM thong qua ba budc sau [6]:
ciru gidi phdp hé tro' do béc khoi leong
trong mo hinh thong tin cong trinh
(BIM) phii hop diéu kién Viét Nam™cla
tac gia Luu Quang Phuong da dua ra
trinh tu do boc khéi lugng trong mé hinh
thong tin cong trinh phu hop véi diéu
kién Viét Nam theo 5 budc sau [1]:

Budce 1: Nghién ciru mo hinh thong
tin cong trinh: Nguoi do béc khdi lugng
can nghién ciru, ndm viing cac thong tin
mo hinh, trong trudng hop can thiét
ngudi thiét ké can giai thich 1d cac van
dé lién quan dén do boc khdi luong.

Budc 2: Thiét 1ap thong tin cho ddi
tuong: Sau khi tiép nhan mo hinh, ngudi
do boc khdi lwong can kiém tra thong tin
cac dbi tugng BIM va thiét 1ap cac thong
tin can thiét cho viéc do béc khdi luong
(néu can),

Budc 3: Thiét 1ap bang do boc khoi
lugng cong trinh, hang muc cong trinh:
Nguoi do boc khéi luong s& sir dung
cong cu théng ké ciia phan mém dé tao
mau cac bang do boc khéi luong cong



trinh, hang myc cong trinh.

Budc 4: Thyc hién do boc khéi
luong theo bang do boc khéi lugng mau.

Buéc 5: Thuc hién ra soét, kiém tra
khéi lvong di duoc do boc: Sau khi do
boc, ngudi do boc can tién hanh ra soat,
kiém tra lai theo cac ndi dung nhu tinh
day du clia danh muc cong tac, kiém tra
sy phu hgp cua don vi cong tac, don vi
tinh, gia tri cua khdi lugng, su 10 rang
cua cac thong tin can thiét phuc vu cho
viéc xac dinh chi phi ddi véi mdi cong
tac, cac yéu cau khac d6i véi viéc do boc
khoi lwong phuc vu cho viéc lap va quan
1y chi phi, quan 1y khdi lugng.

Tuy nhién, cac nghién ctru nay méi
chi dimg lai ¢ viéc tim hiéu kinh nghiém
ung dung BIM noi chung cua cac nudce
trén thé gidi, chua tim hiéu cu thé kinh
nghiém Ung dung BIM vao viéc do boc
khéi luong va lap du toan chi phi & mdi
nudc vi vdy cédc giai phap nghién ciou
mang lai déu 1a cac giai phap mang tinh
vi md, chua cu thé hoa viéc két xuat
bang do boc khéi lugng tir mé hinh BIM
1am sao cho phu hop hé théng dinh muc
du toan ban hanh & Viét Nam.
3.PE XUAT QUY TRINH DU TOAN
CHI PHI UNG DUNG BIM PHU
HOQP PIEU KIEN VIET NAM

Nhu da dé cap, viéc ng dung BIM
trong 1ap du toan chi phi & Viét Nam van
dang trong giai doan dau va mang tinh
tu phat, dan dén chua dap ung theo quy
dinh tai Vi¢t Nam ciling nhu gay kho
khin trong cong tac kiém soat. Do vay,
viéc phat trién mot quy trinh duy toan chi
phi tng dung BIM phu hgp véi quy dinh
Viét Nam 1a rét can thiét.

Viéc 1ap du toan chi phi dau tu xay

dung tai Viét Nam duoc thyc hién tai
budc thiét ké k¥ thuat va thiét ké ban v&
thi cong. Phuong phap 1ap du toan chi
phi chinh 14 dua theo khdi lugng cong
tac xay dung duoc xac dinh trong hai
bude thiét ké nay. Do d6 cong viéc 16n
nhat 1 xac dinh khéi luong cong tac xay
dung tir m6 hinh BIM duogc 1ap cho hai
budc thiét ké da ké trén.

Do boc khdi luong tng dung BIM
phu thudc phan 16n vao chat lvong mé
hinh BIM, trong d6 nén tang cu thanh
mo hinh BIM chinh 13 cac ddi tuong
BIM (BIM object). Hién nay, viéc tao
12p cac mo6 hinh BIM phu thude vao cac
cong cu BIM (BIM Tools), trong cac
cong cu BIM phd bién hién nay, cac ddi
tuong BIM dugc gan céac thong tin cua
cac hé théng phan loai nhu OmniClass,
Uniclass... Viéc do boc khoi luong st
dung cac cong cu BIM chinh Ia viéc
théng ké cac déi tuwong BIM theo
nhirng théng tin caa cac hé théng phan
loai, thudc tinh cua déi twong BIM va
cac thong tin lién quan khac [1]. Do do,
bang khdi luong két xuat tr mé hinh
BIM thuong chira cac théng tin cua cac
hé thdng phan loai trén. Trong khi do,
két qua cua viéc do boc khdi luong &
Viét Nam chinh 1a bang khéi luong
theo céc cdng tac xay dung trong dinh
mtc du toan [2]. Qua do co thé thay,
viéc do boc khdi luong tryuc tiép tir mo
hinh BIM chua phu hop véi quy dinh
tai Viét Nam, mot trong sé nhitng ly do
la cac ddi tugng BIM chua dugc gén
cac thong tin lién quan dén viéc do boc
khéi lugng theo quy dinh cua Viét
Nam.

Thuec té hién nay, viéc 1ap mo hinh



BIM trong giai doan dau 13 mé hinh 3D
BIM, chu yéu phuc vu viéc két xuit ban
v& thiét ké, phat hién xung dot, két xuat
khéi luong co ban (theo danh muc ciu
kién). Cong tac két xuét khdi luong tir
moé hinh BIM chu yéu duoc thuc hién
bang viéc str dung cac tinh ning trich
xuat khéi lugng co sin cua cac cong cu
BIM, diéu nay c6 thé dan dén viéc khoi
luong dugc két xuat khéng dung theo
yéu cau do boc khdi lwgng theo quy dinh
ctia Viét Nam, mit khac chat lugng mo
hinh BIM khong dam bao s& anh huong
dén viéc két xuat khoi luong. Cung véi
d6, khoi luong két xuat truc tiép tir cac
cong cu BIM thuong khong dung duoc
ngay ma phai qua nhiéu buéc chinh stra,
diéu nay c6 thé dan dén viéc khdi lugng
bi sai déng thoi mat di tinh tu dong cua
BIM. Do d6 can phai thyuc hién viéc do
boc khéi lwong tng dung BIM theo quy
trinh phu hop dé khac phuc nhiing han
ché trén, dong thoi gitp cho viée kiém
soat chat luong dugc thuan lgi hon.
Trong quy trinh d6 thi viéc dau tién 1a
phai 1ap moé hinh BIM bao gém day du
cac thong tin cho ddi twong BIM phuc
vu viée do boc khoi luong cling nhu cac
mbi quan hé gitra cac ddi twong BIM.
Tur nhirng phéan tich trén va can cu
theo diéu kién ¢ Viét Nam ciing nhu
tiép thu nhitng vu diém cua nhing
nghién ctu trudc do, tac gia dé xuat
quy trinh dy todn chi phi tng dung
BIM phu hop diéu kién Viét Nam. Quy
trinh dé xuat gdm 7 budc, bao gom ca
viéc 1ap mé hinh 3D BIM trong giai
doan dau. Miac du hau hét cac md hinh
3D BIM trong cac du an xay dung tai
Viét Nam hién nay duoc tao ra tur cac

ban v& thiét ké 2D, quy trinh nay ciing
duogc ap dung cho cac truong hgp mo
hinh 3D BIM duoc phat trién tryc tiép
bing céng cu BIM, khéng phai théng
qua mot budc tam thoi caa cac ban vé
2D. Quy trinh @& xuat dugc ap dung
cho viéc két xuat khéi lugng truc tiép
tr md hinh BIM.

Viéc 1ap mo hinh 3D BIM trong
giai doan dau s& duoc tién hanh nhu
Budc 1, & budc nay mo hinh 3D BIM
can dam bao muc do chi tiét phu hop véi
giai doan thiét ké k¥ thuat, thiét ké ban
v& thi cong, cac dbi twong BIM can dam
bao vé sb lugng ciing nhu tinh phu hop.
O Budc 2, sé tién hanh viéc kiém tra sb
luong va tinh phu hop cua ddi tuong
BIM trong m6 hinh 3D BIM, sau do sé
tién hanh khai bao cac thong tin phuc vu
viéc do boc khdi luong va 1ap du toan
bao gdm cac thong tin ctia dinh muc du
toan (ma hiéu, cong tac xdy lap), cac
thong tin vé don gia xay dung ciling nhu
thiét 1ap moi quan hé gitta cac doi tuong
BIM phu hgp véi quy dinh hién hanh &
Vi¢t Nam cho m6 hinh 3D BIM (Budc
3, budc 4), khi d6 mo hinh tré thanh mé
hinh 5D BIM. O buéc 5, ngudi lam cong
tac dy toan chi phi s& kiém tra cac thong
tin da khai b4o trong m6 hinh 5D BIM
cling nhu cac quy tic giao cét, hién thi. ..
phu hop vé6i quy dinh do boc khéi lugng
xday dung cong trinh hién hanh. Viéc
thuc hién do boc khdi luong va dy toan
chi phi duoc tién hanh ngay sau khi cac
thong tin dugc khai bao day du (Budc
6), cudi cung la viéc két xuat sang cac
dinh dang theo yéu cau (Budc 7). Quy
trinh nay ciing cho thdy cic san pham
dau ra duge thuc hién trong tung budc.



Quy trinh du toan chi phi ng dung BIM dé xuét

Budc Quy trinh
* Bat déu
1
Lap md hinh 3D BIM —

2 Kiém tra m6 hinh
3D BIM
Y
3 Thiét 1ap cac thong tin ho tro L
do bdc khdi Irong
4 Thiét [4p c4c thong tin don gid xay
dwng céng trinh - M hinh 5D BIM
Kiém tra mé hinh
5 5D BIM
+
Thue hién do béc khoi lugng
6 va lap dy todn
7 Két xuat bang du toan
.
4. KET LUAN

Ung dung md hinh thong tin cong
trinh trong nganh xay dung n6i chung va
trong viéc du toan chi phi néi riéng da
va dang phat trién manh mé. Tuy nhién,
hién tai viéc ung dung BIM trong vi¢c
do boc khéi lugng va du toan chi phi &
Viét Nam dang & nhitng budc dau tién,
nén chua c6 nhitng huéng dan cu thé.

Bai bao nay dé xuat mot quy trinh
du toan chi phi tng dung BIM, nhim
dam bao tinh chinh xac vé chi phi. Néu
duogc sir dung dung cach, quy trinh c6
thé gitip cac don vi/ca nhan lién quan rat

Pau ra

Mo hinh 3D BIM

Bang kiém tra mé hinh 3D BIM

Thiét 1ap mbi quan hé giira cac ddi tuong
BIM, thong tin cua dinh mtrc du toan
(ma hiéu, cong tac xay lap)

Thiét lap thong tin vé don gia xay dung
cong trinh phu hop theo cong bé cua dia
phuong

Bang kiém tra mé hinh 5D BIM

Béng du toan

ngan thoi gian do boc khdi luong va 1ap
du toan chi phi ciing nhu dam bao duogc
tinh dung, tinh du, tir d6 gitp cho viéc
quan ly chi phi duoc dé dang va chinh
X4c hon, diéu nay co6 thé mang lai loi
ich 16n hon nhiéu. Quy trinh nay cé thé
la mot tai lieu tham khao tét cho céc
don vi/ca nhan, nhitng nguoi muén ap
dung BIM vao cong viéc cua ho. Quy
trinh dé& xuat dugc phat trién cho giai
doan thiét ké ky thuat, thiét ké ban vé
thi cong. Trong tuong lai, khi BIM tro
nén phé bién hon & Viét Nam, viéc do
boc khéi lwong va dy toan chi phi co



thé duoc thuc hién & céc giai doan duoc sira d6i cho phu hop.
khéc, khi d6 quy trinh c6 thé can phai
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