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Tém tit:
Cong tac do boc khdi lugng 13 yéu cau can
thiét khi trién khai bat ky du 4n xay dung nao va la
cin cir quan trong co tinh chat quyét dinh dén viéc
xéac dinh gia tri du toan va quyét dinh dau tu, chon
phuong an ddi voi chi dau tu va 1a cin ctr quyét
dinh phuong an du thau cua nha thau. Tuy nhién,
cong tac do boc khdi lugng hién nay theo phuong
phap truyén thong sir dung ban vé& thiét ké 2D con
nhiéu han ché, ton tai nhu tinh tring 13p, thiéu khoi
lugng xay dung, viéc nhap dir liéu vao phan mém
bang thu cong nén dé sai sot trong qua trinh tinh
toan, tiéu ton nhiéu thoi gian...Do do, trong bai
bao nay, tac gia dé xuat phuong phap ap dung Mo
hinh thong tin cong trinh (BIM) trong cong tac boc
tach khdi lugng nham giai quyét nhimng han ché,
tdn tai trén.

Tw khoa: Mo hinh thong tin cong trinh, Boc
tach khoi lwong, 5D BIM.

Abstract:

Quantity surveying is a necessary requirement
when processing any construction projects, and is
an important basis for determining the estimated
costs and investment decision, choosing a plan
for the investor, and also is the basis for deciding
the contractor’s bid plan. However, the current
quantity surveying according to the traditional
method using 2D design drawings still has
many limitations, such as duplication, lack of
construction quantity, data input into the software
makes it easy to make mistakes in the calculation
process and consumes a lot of time...Therefore,
in this article, the author proposes a method of
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1. Cong tac do béc khoi lwong xay dung
cong trinh

Theo Phu luc VI tai Thong tu s6 13/2021/TT-
BXD ngay 31/8/2021 [1] cua B9 truéng Bo Xay
dung, cong tac do boc khdi luong cong trinh 1a
viéc xac dinh khéi lugng cu thé duoc thyc hién
theo phuong thtrc do, dém, tinh toan, kiém tra trén
co so kich thude, sé lugng quy dinh trong ban vé

applying Building Information Modeling (BIM)
in quatity surveying in order to solve the above
limitations.

Keywords: Building Information Modeling,
Quantity survering, 5D BIM.
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thiét ké, thuyét minh thiét ké hodc tir yéu cau trién
khai du an, thi cong xay dung, chi dan ky thuat,
cac ho so, chi dan khac c6 lién quan va cac tiéu
chuan, quy chuan xay dung Vi¢t Nam.

1.1. Vai tro cong tac do béc khdi lwgng

Cong tac do boc khdi luong 1a yéu cau can
thiét khi trién khai bat ky du an xay dung nao va
c6 nhitng vai tro rat quan trong, bao gom:

- Po béc khdi lugng 1a cin cir quan trong cd
tinh chat quyét dinh dén viéc xac dinh gia tri du
toan va lam can ctr quyét dinh dau tu, chon phuong
an d6i véi chi dau tu va 1a cian ci quyét dinh
phuong an du thau ciia nha thau;

- Po boe khoi luong voi viée tinh ding, tinh
du khdi lugng ban dau cong tac xay dung la mdi
quan tdm cua nhirng ngudi tham gia vao hoat dong
dau tu xdy dung;

- Po boc khéi lugng 1a mot yéu cau khong thé
thiéu doi voi mot dy an dau tu xay dung; 1a mot
cong viéc nam trong trinh ty du tu xay dung va la
mot co s& cho viée kiém soat chi phi, thanh quyét
toan gia tri hop dong thi cong xay dung cong trinh;

-Po boc khéi lugng xdy dung theo ban vé&
thiét ké co so dé xac dinh tong muc dau tu xay
dung cong trinh;

-Po boc khéi lugng xdy dung theo ban vé&
thiét ké k¥ thuat, ban v& thi cong dé: (i) Xac dinh
du toan; (ii) Lap Bang khéi luong trong hd so moi
thau; (iil) X4c dinh gia goi thau (chu dau tu), gia
du thau (nha thiu); (iv) Xac dinh gia hop dong
trong truong hop chi dinh thau; (v) Xac dinh gia
thanh toan trong trudng hop chi dinh thau va ap
dung phuong thirc hop dong tron goi.

C6 thé khang dinh: cong tac do boc khéi lugng
xay dung c6 vai tro dac bi€t quan trong trong viéc
hinh thanh, x4c dinh chi phi dau tu xdy dung; la
trong tam cua cong tac dy toan, 1a khau kho khan,
phirc tap, ton nhiéu thoi gian nhung lai rat dé sai
sot trong qua trinh thyc hién.

1.2. Trinh tu cong tic do béc khoi lwong
theo phuong phap truyén thong sir dung ban
vé thiét ké 2D

- Budc 1: Nghién ciru, kiém tra nim viing ban
v& thiét ké cong trinh

+ Nghién ctru, kiém tra nim viing cac thong
tin trong ban vé& thiét ké va tai liéu chi dan kém
theo;

+ Trudng hop can thiét yéu cau nha thiét ké
giai thich rd cac van dé c6 lién quan dén do boc
khéi lugng xay dung cong trinh.

- Budc 2: Lap bang chi tiét khéi luong cong
tac xay dung cua cong trinh, hang muc cong trinh

+ Liét ké danh muc cong viéc can thiét thuc
hién do boc khéi luong;

+ Phan chia c4c cong viéc thanh céac cong tac
cu thé dé thyc hién do boc. Khi thuc hién phan
chia cac cong tac cAn vu tién tudn theo quy cach da
dugc phan biét trong h¢ théng dinh muc, don gia
du toan sin c6 di duge cong bd, nhom nhéan cong
thuc hién cong viéc;

+ Danh muc cbng viée/ cong tac can do boc
duoc trinh bay ph hop v6i ban vé& thiét ké, trinh tu
thi cong xay dung cong trinh, thé hién dugc day du
noi dung cac cong tac xay dung can xac dinh khoi
luong, vi tri cac b phan cong trinh, cong tac xay
dung thudc cong trinh;

+ Bang tinh toan nay phai phu hop véi ban vé
thiét ké, trinh tu thi cong xay dyung cong trinh, thé
hién duoc day du khdi luong xay dung cong trinh
va chi ro dugc vi tri cac bd phan cong trinh, cong
tac xay dung thudc cong trinh;

+ Bang tinh toan, do boc khéi lugng, hang
muc cong trinh can 1ap theo trinh ty tir ngoai vao
trong, tir dudi Ién trén theo trinh tu thi cong (Phan
ngam, phan noi, phan hoan thién, lap dat).

- Bu6c 3: Thuc hién cong tac do boc khdi
luong theo bang tinh toan

- Budc 4: Tong hop cac khdi luong da do boc
vao bang

- Buéc 5: Thuc hién ra soat, kiém tra khdi
luong xay dung cong trinh da dugc do boc véi céac
ndi dung chu yéu:

+ Su day du vé danh muc cong tac theo hd
so thiét ke, yéu cau trién khai dy an, thi cong xay
dung;

+ Kiém tra sy phu hop cua tén cong tac, don
vi tinh, cach thtrc dién giai tinh toan, gia tri khoi
luong sau khi do bdc;
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+ Su rd rang cua cac thong tin can thiét phuc
vu cho vi¢e x4c dinh chi phi xay dung ddi v6i moi
cong tac;

+ Cac yéu cau khac dbi véi viée do boc khdi
luong phuc vu cho viéc 1dp va quan ly chi phi,
quéan 1y khi lugng xdy dung cong trinh.

1.3. Panh gia thwe trang cong tac do boéc
khoi lugng theo phuwong phap truyén thong sir
dung bén vé thiét ké 2D

Do boc khéi luong 13 mot trong nhitng mat
xich quan trong trong cong tac quan Iy khéi lugng
va ciing 1a mot bién phap khong ché chi phi trong
quan 1y du 4n dau tu xay dung cong trinh. Hién
nay, cac nudc trén thé giéi dang ap dung rat
nhiéu phuong phap do béc khdi lwong cac cong
tac xdy dyng nhu tiéu chuan Standard Method
of Measurement (SMM7), Civil Engineering
Standard Method of Measurement (CESMM3), do
boc khdi luong theo trinh ty ctia phuong hudng,
do boc khdi lwong theo trinh tu ma sb phan chia
hang muc & ban vé...[2].

Tai Viét Nam, tr trudc nam 2008 chua c6 quy
dinh chinh thong mang tinh phap quy cho cong
tac do boc khdi luong. Viée do boc khéi lugng cac
cong viéc xdy dung chii yéu duoc thuc hién theo
cach thirc tinh toan s6 hoc don thuan va dém s
truc quan phu thudc rat nhiéu vao yéu t6 chu quan
cua nguoi do boc [2].

Theo két qua nghién ctru va tong két trong
nhiéu nim vé cong tac tham tra, thim dinh du
toan, tong du toan cac cong trinh xay dung tai Viét
Nam cua Vién Kinh té xay dung-Bo Xay dung
cho thay, cac sai s6 do tinh toan khong dang khi
luong cong tac xdy dung chiém ty 1¢ khd cao tir
8,7%—32,78% trong nhom céc sai sot cua cong tac
tu van khi xac dinh chi phi xay dung trong giai
doan thiét ké [2].

Ngay 26/08/2010 Bo Xay dung da ban hanh
Quyét dinh sé 788/2010/QD-BXD huéng dan do
boc khoéi lwong xdy dung cong trinh. Noi dung
huéng dan kém theo Quyét dinh 788/2010/Qb-
BXD d3 gitip cong tac do boc khdi luong cong
trinh xay dung dugc thuan lgi théng nhét trong
toan qudc vé cach tinh khdi lwong cho ting loai
cong tac, két ciu xay dung. Tuy nhién, con nhiéu
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ndi dung trong huéng din kém theo Quyét dinh
788/2010/QD-BXD chua thyc sy phu hop hodc
chua cu thé dé hudng dan nguoi tinh, ngudi kiém
tra tinh dtng, tinh du khéi lugng xay dung cong
trinh [2].

Khi thyc hién cong tac do boc va quan 1y khoi
luong, con nhiéu quan diém chua thong nhat giira
cac bén thuc hién du an dan dén nhitng sai khéc
khi tinh toan khéi luong cua du an. Do dé, bo xay
dung ban hanh quyét dinh 451/2017/QD-BXD
cong bd hudng dan do boc khéi lugng xay dung
cong trinh. Dé tang cudng tinh phap 1y, Bo xay
dung di ban hanh thong tu sé 17/2019/TT-BXD
ngay 26/12/2019 va méi day nhét 1a thong tu s6
13/2021/TT-BXD ngay 31/8/2021 [1] vé huéng
dan do boc khdi lwgng cong trinh.

Yéu cau khi tién hanh cong tac do boc khdi
lwong, nhitng nguyén tic hang dau can phai tuan
thu d6 1a tinh dung, tinh da khdi luong cong tac
xay dung, pht hop véi timg giai doan thiét ké, theo
dang ching loai, quy cach, diéu kién k¥ thuat va
bién phap thi cong; Iya chon don vi do phu hop véi
don vi tinh trong tap dinh mirc, b don gia ciing
nhu tan dung 36 liéu do boc cua cac cong tac trude
dé giam nhe khdi lugng tinh toan. V& phuong phap
thuc hién, tién hanh cong tac do boc khdi luong
¢6 thé stir dung mot trong cac phuong phap do boc
theo trinh tu thi cong; do boe theo thur tu ban vé
hodc theo chung loai cong tac [2].

Viéc tinh toan, do boc khoi lugng cong lién
quan chit ch& dén cong tic quan 1y chi phi néi
riéng va cong tdc quan ly du an cong trinh xay
dung ndi chung. Tuy dong vai trd quan trong va
nhan dugc sy quan tam rat 16n cua cac don vi nhu
chu dau tu, tu van thiét ké... nhung hién nay tai
Viét Nam, cong tac do bdc, phuong phép do boe
khdi lwgng cong trinh xay dung con nhiéu han ché,
ton tai nén anh huong rat 16n dén tinh chinh xac
cta két qua do boc. C6 thé tong hop mot sd han
ché nhu sau:

o Khoilwong do béc tring lip dén dén thiva
khéi lwong

Tinh trung ldp khéi lwong xdy dung thuong
xay ra do cac ban vé thiét ké 2D khong cung cip
dugc ddy du cac thong tin vé hinh dang, kich
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thude, thé tich, vat liéu... cia cic cau kién xay
dung. Pong thoi, viéc st dung ban vé thiét ké 2D
dé do boc khdi luong phu thudc rat nhiéu vao kha
ning doc hiéu ban vé& va kinh nghiém do boc khdi
luong cua nguoi thye hién [1]. Vi dy, khi tinh bé
tong dam xac dinh chidu cao dim hét ca chiéu day
san khong trir di khéi lwong da tinh vao san.

Tuy rang hién nay viéc sir dung cac phin mém
hd tro trong thiét ké 1a rat pho bién va giam nhe
khéi luong cong viéc cho con nguoi déng ké,
nhung mot bat cap 1a néu khong kiém soat duoc
cac phﬁn mém mdt cach chat chd thi viéc sai sot
xdy ra la khong tranh khéi. Vi du nhu viéc tinh
thira chi phi di chuyén thiét bi thi cong, thiéu chi
phi di chuyén thiét bi va luc lugng thi cong trong
du toan xay lap mot sd cong trinh quy mé 16m, k¥
thudt phure tap chi c6 luc lugng chuyén nganh méi
dam nhan duoc.

e Tinh thiéu hodc tinh thiva khéi lwong tiv
thiét ké

iy 1a mot trong nhitng sai s6t thudng méc
phai nhét khi tién hanh do boc khdi lugng, néu
khong kip thoi diéu chinh s& din dén nhiing sai sot
nghiém trong trong qua trinh dau tu xay dung. Tinh
thira, thiéu khdi lugng cong tac nghia 1a ngudi do
boc khdi lugng liét ké ra duge day du cac cong tac
xay dung can phai tién hanh nhung khéi lugng ctia
cac cong tac ndy bi tinh it hon hodc nhiéu hon so
v6i thiét ké. Thuong lién quan dén loai sai sot nay
phai ké dén cac cong tic nhu cong tac dat, cong tac
bé tong hay dbi véi truong hop ban v& ¢6 tinh ddi
xtng chi thé hién mot nira két cau [2].

Déi véi cong tac dat, sai sot thuong gap do 1a
khi tinh toan thé tich dao, khéi lugng bi tinh thiéu
chinh 14 phan mo rong ta-luy mai dao dé tranh sut
16 dat trong truong hop dia chat yéu hay phan mo
rong khéi dao sang hai bén dé du dién cong tac
phuc vu thi cong. Di véi cong tac bé tong, sai
sot thira—thiéu khdi lwong xuat phat tir viée tinh
dén thé tich chiém chd cua thép trong bé tong,
dac biét la nhiing cAu kién bé tong cot thép duoc
thiét ké chiu luc 16m, sb luong cbt thép duoc b tri
rat nhiéu. Néu thé tich nay dugc trir ra khoi khdi
luong bé tong khi tinh toan s& dan dén thiéu mot
khéi luong dang ké cua cong tac nay. Mot truong
hop sai sot tinh thira, thiéu khdi luong ciing rat

phd bién d6 1a ddi v6i nhitng két cau ddi xing, do
han ché ciia ban v& 2D khi chi thé hién mot nira,
khong cung cdp ddy du thong tin vé hinh dang,
kich thudc. .. nén dé dang khién cho ngudi do boc
chi tinh toan khéi lwong bang mot nira so véi yéu
cau. Vi du, do ban v& v& ddi ximg, thong ké thép
mot nira, dan dén khéi luong bé tong hay cdp pha
cling c6 mot ntra.

e Vigc nhdp dir ligu tiv ban phim vio phén
mém bang thi cong nén dé sai sot trong qud trinh
tinh todn, tiéu ton nhiéu thoi gian

Cong tac do boc tur viéc tim hiéu ban v&, do
luong kich thude thiét ké, do ludong khéi luong
cong trinh theo bo phan, phan viéc, chinh 1y va
tong hop bang biéu. Cong tac do boc khdi lugng
bang phuong phap truyén thong co dic diém 1a: (i)
Thuc hién béng thii cong; (ii) Ban v& thiét ké co
nhiéu chi tiét lam cong tac do boe kh01 luong gap
kho khin; (i) D& hiéu sai vé cac cau kién tao nén
hang muc cong tac, dan dén cong thirc dé tinh sai;
dé dang dan dén s6 liéu cudi cung sai, mat nhiéu
thoi gian ctia nguoi do boc.

Bén canh d6, néu trong qua trinh thiét ké, thi
cong c6 bit ky thay doi nao thi viéc do boc lai phan
khdi lugng didu chinh, bo sung s& gip nhiéu kho
khan, cu thé 1a can phai chinh stra lai ban vé trén
mat béng, mat dung, mat cat. Sau do, nhap lai dir
liéu dau vao theo s6 liéu méi vao trong bang tinh
theo dung su diéu chinh nay, viéc nay rat mat thoi
gian va dé giy ra cdc nguy co sai sot nhu trung
lap, thiéu sot khdi luong do boc. Nhimng truong
hop thay ddi nhiéu, ngudi 1ap bang do boc hau nhu
1am lai méi tir dau. Ngoai ra, viéc kiém tra s liéu
sau khi do boc va tinh toan ciing khién cho ngudi
kiém soat khdi luong hao ton nhiéu thoi gian va
cong suc.

Qua viéc nghién ctru, phan tich va téng hop
nhiing han ché, sai sot trong cong tac do boc khéi
luong theo phuong phap truyén thong, mot van dé
dit ra 1a can ung dung cic phuong phap méi de
khic phuc triét dé nhiing sai s6t d6 va cung cip
cho nguoi do boc nhing thong tin day du vé hinh
dang, kich thudc, thé tich, vat liéu. ... cta cdu kién
xdy dung. Tir d6, gop phan nang cao tinh chinh
xac khi thuc hién do boc khdi lugng cong trinh
xay dung.
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2. Pé xuét phwong phap ap dung Mé hinh
thong tin cong trinh (BIM) trong cong tac béc
tach khoi lwong

Hién nay c6 nhiéu dinh nghia vé M6 hinh
thong tin cong trinh (BIM) khac nhau trén thé g101
BIM c¢6 thé hiéu l1a viét tit cia cac cum tir tiéng
Anh trong d6 B va I 1an luot 1a viét tit ctia Building
Information; M c6 thé 1a viét tit cia: Model (M6
hinh thong tin cong trinh)/ Modeling (M6 hinh hoa
thong tin cong trinh)/ Management (Quan 1y thong
tin cong trinh). Do vay BIM c6 thé dugc hiéu theo
nghia hep nhu mot san phém (m6 hinh), mot hoat
dong hoat dong, quy trinh (qua trinh mo hinh hoa)
hodc mot hé théng (quan 1y thong tin cong trinh).

Mo hinh thong tin cong trinh (Building
Information Model) 1a m¢t mé hinh 4o 3D thong
minh cta cong trinh duoc x4y dung trén nén tang
k¥ thuit s6 bang cach chua toan bo dit liéu cong
trinh vao mot dinh dang thong minh cé thé duoc
st dung dé phat trién viéc t6i uvu hoa viée xem xét
cic phuong an thiét ké cong trinh, qua d6 giam
ri ro va ting gid tri trude khi quyét dinh lya chon
mot phuong an, 1a mét cong cu dién hoa va phéi
hop trong nganh xay dung va tranh cac 16i sai va
b6 s6t; hodc 1a mot thé hién k¥ thuat sd cua tat ca
cac dic diém vé mit vat 1y va cong ning cta cong
trinh, nhu vay né dugc dung nhu mét nguén chia
sé thong tin vé cong trinh dé 1am co s& cho viéce ra
quyét dinh trong vong doi cong trinh ké tir luc 1én
y tudng.

Phuong phép ap dung BIM trong cong tac
boc tach khéi luong bao gdm 6 bude, trong d6 co
viéc 1ap mé hinh 3D BIM (mé hinh chi bao gom
cdc théng tin hinh hoc nhw chiéu dai, chiéu réng,
chiéu cao) trong giai doan dau. Mac du hau hét
cac mo hinh 3D BIM trong céc du an xay dung tai
Viét Nam hién nay dugc tao ra tir cac ban vé thiét
ké 2D, phuong phép nay c6 thé ap dung cho cac
truong hop moé hinh 3D BIM duogc phat trién truc
tiép bang cong cu BIM, khong phai thong qua mot
budc tam thoi cta cac ban v 2D, nhu 1a két xuét
khdi lugng truc tiép tor m6 hinh BIM dugc tao 1ap
bang cac phan mém nhu Autodesk Revit, Tekla,
Cubicost... ma khong can thong qua bat ky cong
cu nao khac.

- Bwoc 1: Ldap mé hinh 3D BIM
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M6 hinh 3D BIM — hang muc kién trac va két
cAu thé hién céc ddi tuong BIM bao gdm: cot, dam,
san... trong cdc phan mém thiét ké nhu Autodesk
Revit, Cubicost. M6 hinh 3D BIM nay do tu van
thiét ké hodc tu van BIM lap.

- Buwéec 2: Kiém tra mé hinh 3D BIM

Viéc kiém tra md hinh 3D BIM duoc thuc hién
sau khi nguoi do boc khéi lugng tiép nhan mé hinh
BIM tir tu van thiét ké/tw van BIM. M6 hinh 3D
BIM la co s& dé thuc hién viéc do boc khdi lugng
ung dung BIM, viéc md hinh hoa phai tuan theo
cac yéu cau nhat dinh, pht hop véi muyc tiéu cia
m6 hinh. M6 hinh 3D BIM can dap tng cac yéu
cau sau:

+ MO hinh phai ddy du cac ddi tugng BIM
(BIM object) can thiét, loai bo cac dbi tuong thira;

+ Céc dbi twong BIM phai thé hién dung chirc
nang cuia bg phan cong trinh;

+ Cac md hinh (néu c¢6 nhiéu hon 1 mé hinh)
phai théng nhét mot diém géc toa do;

+Pam bao mire do chi tiét cua ddi tuong BIM
theo phii hop voi giai doan thiét ké k¥ thuat, thiét
ké ban vé thi cong;

+ M5 hinh phai day du cac thong tin can thiét
cua ting d6i twong BIM bao gém thong tin hinh
hoc (kich thude cac chiéu) va thong tin phi hinh
hoc (néu co).

Truong hop mé hinh 3D BIM khong dép ung
day du cac yéu cau trén, nguoi do boc khoi luorng
can xac nhan véi don vi lap mo hinh 3D BIM & ¢6
cac giai phap stra d6i, bd sung phu hop.

- Buwdc 3: Thiét Igp théong tin hé tro do béc
khéi lwong

Budc nay dugc thye hién sau khi moé hinh 3D
BIM dap tng cac yéu cau & Bude 2. Trong budc
nay, viéc thiét 1ap céc thong tin hd trg do boc khdi
luong cho mo hinh 3D BIM duogc thuc hién béng
viéc khai bao cac thong tin dinh mtrc dy toan cho
d6i tuong BIM ciing nhu thiét 1ap cac mdi quan hé
gitta chiing phu hop voi quy dinh huéng dan do
boc khéi lugng.

Céc thong tin can khai bao cho ddi tuong BIM
can cidn ctr theo cac thong tin trong md hinh 3D
BIM dé khai bao cac cong tac xay dung phu hop
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trong dinh mtrc du toan can thiét cho céac doi tuong
BIM.

Cac thong tin can khai bao cu thé nhu sau:

+ Ma3 hiéu

+ Cong tac xay dung

Sau khi da khai bao cac thong tin cho ddi
tuong BIM, viéc ti€p theo la phai thiét 1ap mo1
quan h¢ gitra cac doi tuong BIM, cac moi quan hé
nay phai théa min cac yéu cau theo quy dinh cua
Viét Nam (dugc quy dinh trong Huéng dan do béc
khoi lugng cac cong tac xay dung chu yéu — Thong
tu s0 17/2019/TT-BXD), nhu cac yéu cau vé thé
hién céc 16 rong trén bé mat két cau bé tong, mic
d6 uu tién tai cac diém giao giita cac két cdu bé
tong ...

M6 hinh 3D BIM sau khi da khai bao thém cac
thong tin phuc vu viéc do béc khdi lugng, dong
thoi ciing hd tro tdt hon trong viéc xac dinh chi
phi, tré thanh mo hinh 5D BIM.

- Buwdc 4: Kiém tra mé hinh 5D BIM

Mo hinh 5D BIM can c6 cac yéu cau sau:

+ Mo hinh phai day du thong tin dinh muc du
toan can thiét cho cac doi tuong BIM;

+ Mbi quan hé giira cac ddi twong BIM phai
thé hién ding quy dinh hi¢n hanh cta Viét Nam.

Truong hop md hinh 5D BIM khong dap ung
day du cac yéu cau trén, ngudi do boc khéi luong
can stra doi, bod sung phu hop.

- Buwdc 5: Thue hién do béc khoi lwong

St dung tinh ning thong ké khdi luong cta
cong cu BIM dé tién hanh viéc do boc khdi luong,
két qua cua viéc nay la bang thong ké khoi luong,
tuy nhién bang thong ké khoi lugng mac dinh cta
cong cu BIM khong ding véi dinh dang theo quy
dinh ctia Viét Nam, do d6 ngudi do boc khdi luong
can diéu chinh cho phu hop.

- Budc 6: Két xuit bing do béc khéi lwong

Tir mé hinh 5D BIM, bang do béc khdi lugng
cho céc cong tac xay lap co thé duogc khoi tao hoan
toan ty dong, dinh dang excel.

3.Danh gia dj chinh xac, tin c3y ciia phwong
phap dé xuat

Dé danh gia tinh chinh xac, do tin ciy cua

phuong phap dé xuat, dy 4n tién hanh so sanh céac
két qua boc tach khdi lugng thu duge tir phuong
phap dé xut, tir phuong phép truyén thdng sir
dung ban vé 2D vdi khéi luong thuc té tir ho so
hoan cong ctia mot cong trinh thi diém.

3.1. Thong tin cong trinh thi diém

- Tén cong trinh: Toa nha Kinh Da.

- Vi tri, dia diém xay dung: Toa nha Kinh b6
nam trén con phd sim uat Tay Son, ngay gitra truc
nbi trung tim Ha Noi va khu d6 thi méi phia Tay
Ha Noi.

- Thiét ké toa nha: Toa nha Kinh D6 duoc xay
dung theo tiéu chuan hang B gom 8 tang ndi va
1 ting ham véi tong dién tich cho thué 7200 m?,
trong d6 dién tich mot san 1a 900 m2 Tang ham dé
xe ¢6 dién tich 630 m? va dién tich xung quanh toa
nha dép ung khong gidi han lugng xe cia cén bd
cong nhan vién lam vi¢c tai tdoa nha va khach hang
d6i tac ra vao giao dich.

3.2. Boc tach khéi lwong xdy dung bang
phwong phap truyén thong sir dung ban vé thiét
ké 2D

Tai cong trinh thi diém toa nha Kinh D8, cac
ky su dy toan da thuc hién phuong thirc do boe
theo trinh ty thi cong dé boc tach khdi lugng tir ban
vé thiét ké 2D. Két qua do boc khdi luong duoc
tong hop tai Bang 1.

3.3. Boc tach khdi lwong cong trinh bing
phwong phap ung dung BIM

Du an toa nha Kinh D6 khi thuc hién chi co
cac ban vé thiét ké 2D nén dy 4n phai xay dung mo
hinh 3D BIM, sau d6 nhap thém cac thong tin hd
trg do boc khéi lugng try thanh mé hinh 5D BIM.,
Duy an lua chon sir dung phan mém Cubicost TAS
trong vi¢c 1adp mod hinh, boc tach khéi luong, do
nhan thiy Cubicost TAS c6 nhiéu uu diém phu hop
v6i tiéu chuan Viét Nam. Nhitng vu diém do 1a:

- Phan mém co thé déng thoi 1ap, dung mo
hinh va thuc hién boc tach khoi luong. Sau khi c6
md hinh 5D BIM, str dung Cubicost TAS tu dong
tinh toan, trich xuét ra toan bd khoi lugng cong
trinh;

- Phdn mém duy nhat c6 bang thiét 1ap cac tuy
chinh phuong phap boc tach tuy theo du an, rat dé
st dung cho k¥ su du toan;
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- Phan mém c6 thé boc ludn ca cac khdi lugng
phirc tap nho vao cac thuat toan dinh sén ciia phan
mém (built-in formula) va cac tuy chinh do k¥ su
du toan cai dat;

- Quan trong hon c4, Cubicost TAS hién la
phin mém dién giai dwoc khéi lugng bang hai
cach: theo cong thirc va trén 3D. Hién nay, viéc ap
dung BIM vao boc tach khéi lwong gip khé khin
1a vi nhiéu chu dau tu khong cam thiy ty tin vao
céc con sd duoc trich xuat tu dong tur phﬁn mém,
do d6 nhiéu tu van hodc nha thau khong thé bao
vé dugc con s6 khdi luong ciia minh, ma van phai
din giai ra theo cong thirc. Trong bdi canh kiém
toan chua ap dung BIM thi giai phap dién giai nhu
Cubicost TAS 1a ctru canh trong g bo rao can nay
trong viéc ap dung BIM cho boc tach khdi lugng.

3.3.1. Xdy dung mé hinh 3D BIM

Hinh 1. M6 hinh 3D BIM Kién triic

Hinh 2. M6 hinh 3D BIM Két cdu
3.3.2. Két qud béc tich khéi lwong

Sau khi xay dung xong mé hinh 3D BIM, tién
hanh thuc hién Budce 3, Budc 4 trong phuong phap
dé xuat dé xay dung mé hinh 5D BIM.

Két qua boc tach khdi luong ctia cong trinh thu
dugc tr mo hinh 5D BIM xem tai Bang 2.

Bing 1: Boc tach khoi lwong cong trinh thi diém bang phirong phdp truyén thong

STT Tén cu kién Kh(z}) :ut’glels :)nél 3't)f)ng Khoi llr(irll:l%)cf')p pha
1 | Pai mong 176,7 222.5
2 | Giang moéng 72,1 390,8
3 | Comoéng 12,2 104,5
4 | San 595,5 4759,67
5 | Dam 328 2960
6 | Cot 234,6 1640,3
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Bing 2: Béc tach khéi heong cong trinh thi diém bang phwong phdp iing dung BIM

A K1 en Khoi Iwong bé ton Khoi lwong cop pha
STT Tén cau ki¢n bt tilés (m?) 8 im%) PP

1 | Pai mong 166,809 214,805
2 | Gidng moéng 64,989 378,265
3 | Comong 11,513 96,570

4 | San 560,912 4633,738
5 | Dam 332,093 2990,509
6 | Cot 216,806 1509,960

3.4. So sanh két qua béc tach khdi lrong
thu dwge tir hai phwong phap

Dé so sanh su chinh xéac, do tin cay gitra hai
phuong phap trong viéc do boc khdi lugng, dé tai
14y khéi lwong thuc té thi cong cia du an thi diém
(12 khéi luong duoc bao céo trong hd so hoan cong
ctia nha thau) lam can ctr dé so sanh.

Do sai s6 (e%) ctia khdi lwong boc tach tir hai
phuong phap so véi khoi lugng thyc té thi cong
dugc tinh bang cong thtrc:

KLi—KLtT

e(%) = |“52T| x 100% ()
trong do: KL khéi lugng boc tach cua tung
phuong phép, KL : khéi lugng boc tach thuc té.

3.4.1. So sanh khéi lwong béc tach tai phan
Mong

Téng khéi lugng bé tong va khdi lwong cdp
pha tai phan Moéng du’oc tinh bang cach liy tong
khoi luong bé tong, cop pha tai cac cdu kién Dai
moéng, Giang mong va Co mong. S6 lidu trong
Bdng 3 cho thiy khi luong bé tong va khéi lugng
cdp pha dugc boc tach theo phuong phap truyén
théng cao hon khéi lugng bé tong va khéi lugng

cOp pha dugc boc tach tir mo hinh 5D BIM, va
khoi lugng thyc té thi cong.

Khéi lwong chénh 1éch nay c6 thé do trung
lap trong viéc tinh khdi lwong cua cau kién trong
phan Moéng. Trong khi d6, sai s6 gitta khéi lugng
bé tong va khéi lugng cdp pha dugc boc tach tir
mo hinh 5D BIM va khdi luong thyc té thi cong
1an luot chi 1a 2,79% va 1,32% chi ra phuong phap
boc tach tir mo hinh 5D BIM ¢6 d0 chinh xac cao
hon phuong phap truyén théng.

3.4.2. So sdnh khéi lwong béc tich tai phin
Thain

Tong khdi lugng bé tong va khéi luong cop
pha tai phan Than cong trinh dugc tinh bang cach
lay tong khdi lugng bé tong, cbp pha tai cac cdu
kién Cot, Dam va San.

Sé liéu trong Bang 4: 1158,1 m* va 9359,97 m?
cho thay khdi lugng bé tong va cdp pha dugc boc
tach tir phuong phép truyén thong cao hon so véi
khéi lwong boc tach tir md hinh 5D BIM va khdi
luong thuc té thi cong. Cac sai s6 1,67% va 0,86%
chi ra phuong phép béc tach tr mo hinh 5D BIM
van c¢6 d6 chinh x4c cao hon phuong phap boc tach
tir ban vé& truyén thong tai phan Than cong trinh.

Bing 3: So sanh tong khoi lwong bé téng, cop pha tai phan Mong

Tiéu chi Khdi lwgng béc tach theo I?hm !u’(‘nlg l‘)oc Khdi lrgng
STT - . , TS X P tach tir mo hinh PO
ky thuat so sainh | phwong phap truyén thong thuc té thi cong
5D BIM
1 Khdi luong bé tong 261 m? 243,311 m? 250,3 m?
Sai s0 (e%) 4,27% 2,79%
5 Khéi lugng cbp pha 717,8 m? 690 m> 699,2 m>
Sai s0 (%) 2,66% 1,32%
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Bing 4: So sanh tong khoi lwong bé téng, cép pha tai phan Than

Khoi lwgng béc tach | Khoi lwong boc Khéi lwon
STT | Tiéu chi ky thuat so sanh theo phuwong phap tach tir mo hinh thue té thi. c égn
truyén thng 5D BIM - &
| Khdi lugng bé tong 1158,1 m? 1109,811 m? 1128,7 m?
Sai s6 (%) 2,6% 1,67%
5 Khdi lugng cbp pha 9359,97 m> 9134,209 m? 9213,35 m?
Sai s0 (e%) 1,59% 0,86%

4. Két luan

Qua phan tich, c6 thé nhan thiy cong tac boc
tach khéi luong xdy dung bang phuong phap
truyén théng str dung ban vé thiét ké 2D con gap
nhiéu van dé nhu sau: viéc boc tach, tinh toan khoi
lwong van bang bién phap thu cong, dé sai sot va
kho kiém tra; viéc quan 1y khdi lwong bang thu
cong, khong dong bo, khé dbi chibu va dua ra
phuong 4n phu hop;... din dén that thoat, cong

Tai liéu tham khao

trinh bi ddi gia can trg viéc dau tu xay dung. bé
giai quyét nhitng han ché, ton tai d6, bai bao da
dé xuit phuong phap tmg dung M6 hinh théng
tin cong trinh (BIM) trong cong tac boc tach khoi
lugng. Cac két qua thu duoc trong viéc ap dung
ca hai phuong phap vao cong trinh thi diém da
ching minh phuwong phap do boc khdi lwong tir
mo hinh 5D BIM c6 do chinh xac, dg tin cay cao
hon phuong phép do boc khdi lugng truyén thong.
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