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TOM TAT

Khoi lwong cua mot cdu kién hodc khoi lwong cua ca cong trinh co thé két xudt tr dong
tir mé hinh BIM ciia céng trinh. Tuy nhién, dé khoi lwong nay tré thanh dit liéu dau vdo cia
qud trinh lgp dw todn céng trinh can sw phan loai phit hop véi cdc quy dinh cu thé vé hao phi
xdy dung. Mo6i quéc gia cé cdc bé ma héa va cdc quy tic khdc nhau trong viéc do béc khoi
lwong va ldp di todn cong trinh. Théng qua viéc phan tich cdc théng tin can c6 dé phan logi
khéi lwong bé téng phir hop véi cde ma hiéu trong Pinh mirc xdy dung tai Viét Nam va diwa
trén logic ciia hai hé thong phan logi cau kién xdy dung la MasterFormat va UniFormat, tic
gid da dé xudt quy tic ma hoa cau kién bé tong trong mé hinh BIM. Véi ma hiéu da dwoc gan
vao cau kién, khoi luong két xudt tir mé hinh duwoc phan logi tw dong phu hop voi Pinh mikc
xay dung tai Viét Nam va dwoc sur dung truc tié}) trong qua trinh ldp dw toan.

Tir khoa: BIM, do boc khai lwong, phan logi cau kién, ma hda cdu kién, 1dp du toan.

1. PAT VAN BE

Building Information Modeling (BIM) Ia mét cdng nghé mai trong xay dung duoc
xuét hién trong nhitng nim gan day, do6 1a cong nghé st dung mé hinh 3 chiéu (3D) dé mo
phong, phan tich va gan thong tin 1én cac ddi twong cua cong trinh [1-3]. M6 hinh nay
duoc lién két véi cac dir liéu thdng tin cua du an vé mat khong gian, loai cdu kién, hinh
hoc, kich thudc va vat liéu [4]. M6 hinh BIM trong céng trinh khéng chi la mot cong nghé
“day tiém nang” ma no da thyc sy tré thanh mot cong nghé duoc &p dung phd bién trong
nganh xay dung, dac biét & cac qudc gia phat trién. Mot trong nhiing loi ich rd nhat tir viéc
sir dung BIM d6 1a viéc c6 thé két xuit ra rt nhidu bo dir liéu khac nhau, nham phyc vu
cac muc dich khac nhau trong qua trinh thuc hién mot du an xay dung.

Loi ich duoc ndi dén nhiéu nhét tr md hinh BIM 1a chlng c6 thé tu dong két xuat
duoc bang khéi lwong cua cdng trinh. Mdi cong trinh trong md hinh BIM 1a tap hop cua
mot s6 “elements” - cAu kién riéng lé. Khdi lwong cong viéc can hoan thanh cho céng trinh
la khdi lwong cong viéc can dé hoan thanh hét cac cau kién riéng 1é tao nén cong trinh do.
Khéi lugng cdng viéc c6 thé thu dugc tu dong thong qua kich thuéc hinh hoc cua céc ciu
kién don 1¢. Chinh vi vay, cong nghé BIM hién dang dugc nghién ciu va st dung rong réi
trong céc cong trinh trén thé gisi [5-8], tuy nhién mdi qubc gia c6 cac bo ma hoa va cac
quy tic khac nhau trong viéc do boc khéi luong va lap du toan cong trinh. Do vay, viéc
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ung dung cong nghé BIM trong boc tach va lap du toan theo cac quy dinh cua Viét Nam
[9] dang gip mot sb rao can k§ thuat. Trude hét, viéc tinh toan gié chi tiét cho mot cong
viéc hay mot cau kién xay dung doi hoi ddng thoi thong tin vé mat khdi lugng va théng tin
b sung vé mat dac tinh cua cu kién hay qua trinh thuc hién cong viéc d6. Vi du: Bé tong
mac M200 nhung thi cong cho cau kién c6 do day khac nhau s& doi hoi chi phi vé mat
nhan céng va may moc khac nhau, hoic Bé tong mac M200 nhung dugc ché tao tir xi
ming PC30 va PC40 ciing c6 gia khac nhau. Van dé nay vé ly thuyét cé thé xa ly bang
cach cung cap day du cac thong tin b sung can thiét cho viéc 1ap du toan vao cac cau kién
trong moé hinh BIM. Rao can tiép theo 1a cac phan mém lap dy toan dwoc xay dung dua
trén mot bo danh muc cong viée va dinh mac hao phi cho cac cong viéc do. Cu thé, & Viét
Nam danh muc cong viéc xay dung duoc chuan hoa dudi dang cac ma hiéu cong viéc va
dugc quy dinh trong cac bo Binh muc xdy dung do Bo Xay dung ban hanh [10]. Viéc
quyét dinh khdi luong cdng viéc thuoc ma hiéu nao dua trén cac thong tin lién quan dén
dic tinh va qua trinh ché tao cua ciu kién d6. Khdi luong cong viéc két xuit dugc tir md
hinh BIM phai dugc phén loai va gan vao cdc ma hiéu tuong ng trong cac bo Binh mac
xay dung thi méi c6 thé sir dung duoc lam di liéu dau vao cho cac phan mém tinh toan dy
toan.

Trong céach boc tach khdi lwong tha cong, viéc gan ma hiéu cho mét cong viéc thong
qua dic tinh va qua trinh ché tao cua ciu kién do 1a do nguoi 1ap du todn quyét dinh. Viéc
lam nay tuy don gian vé mat ky thuat, tuy nhién lai phy thudc nhiéu vao “kinh nghiém va
quan diém” ciia nguoi thuc hién. Vi du phan bé tong giao cit gitra san va dam c6 thé tinh
la bé tong san, hoic bé tong dam. Viéc 1am nay dan dén nhitng sai léch vé gié tri dy toan
duoc 1ap sau nay, do 2 cong tac bé tong néi trén c6 hao phi vé nhan céng va may khac
nhau. Tuy nhién, theo céc quy tic vé do boc khdi lugng duge quy dinh theo Thong tu sé
17/2019/TT-BXD thi phan bé téng nay phai duoc tinh Ia bé tong san. Bé phan mém co thé
quyét dinh ma hiéu phd hop cho mét cong tac xay lap doi hoi cac théng tin bo sung ding
dé phan loai khdi luong d6 ciing phai dwoc phan loai va mé hoa theo mot quy tic ma may
tinh c6 thé hiéu dugc. Viéc nay cd thé thuc hién duoc théng qua viéc phan tich cac dic tinh
dugc dung dé phan loai cdng viéc trong bo dinh mirc. Trén co s¢ d6, xay dung mot quy tic
ma hda cho céc cu kién trong md hinh BIM sao cho mé hiéu cia mot cau kién thé hién
duoc cac dic tinh can thiét cho viéc phan loai cac cong viéc lién quan cho viéc ché tao cau
kién nay. Moi loai hinh cong viéc lai dugc phan loai dya trén céc tiéu chi khac nhau.

Trong pham vi bai bao nay, tac gia phan tich cac tiéu chi dung dé phan loai cac cong
tac bé téng. Trén co s& d6 dé xuat mot cach danh ma sé cau kién bé téng cét thép gitp cho
may tinh c6 thé hiéu duoc ma hiéu phu hop cho céng tac thi cong bé téng trong cau kién
d6. Tir d6 c6 thé st dung truc tiép khdi lugng két xuat tir md hinh BIM trong viéc 1ap du
toan cong trinh phu hgp véi cac b dinh mic cua Viét Nam.

2. NOI DUNG NGHIEN CUU

2.1. Phan loai va ma hoa cdng tac bé tong

2.1.1. Phdn logi cong tac bé tong

Pé xay dung duoc don gia cua mot cdng trinh xay dung, chlng ta can xac dinh chi
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phi can thiét dé hoan thanh mdi cau kién tao nén cong trinh d6. Dé lam co s& cho viéc
quan ly Nha nuéc vé chi phi dau tu xay dung, B Xay dung ban hanh quy dinh vé viéc do
boc khdi lwong ciing nhu Binh mic hao phi trong xay dung co ban. Pay 1a co s cho cdng
tac lap du todn voi cac cong trinh st dung vén ngan séach tai Viét Nam. Quy dinh vé& do
boc xac dinh khéi lugng cdng tac xay dung dang dugc &4p dung hién nay theo Thong tu sd
17/2019/TT-BXD ngay 26/12/2019 caa Bo Xay dung [9]. Theo thong tu nay, khéi luong
bé tong dugc do boc va phan loai thanh nhitng nhdm riéng (mdi nhdm c¢d ma hiéu va hao
phi khac nhau) dua trén cac dac tinh sau:

(1) Loai bé tong (bé tong da dam, bé tong chiu nhiét, bé téng &t phan, bé tong bén
sunfat...);

(2) Phuong phap san xuit hdn hop bé téng (bé tong tron tai chd, bé tong thuong
pham), bién phap thi cong (6 bang may bom, d6 tha cong, 6 bang cau):;

(3) Mac bé tong (#100, #150, #200, #250, #300...);

(4) Phuong phap ché tao (cAu kién bé tong d6 tai chd, bé tong duc san);

(5) Loai cau kién (cot, dam, san ...);

(6) Theo kich thuéc cau kién;

(7) Theo vi tri cdu kién (thuong la chiéu cao, chiéu sau).

Nhu vay, dé phan loai dwoc cong tac bé tdng nham muc dich tinh gia thanh cua nd
theo quy dinh tai Viét Nam, ching ta can biét 7 loai thong tin néu trén. Dé may tinh c6 thé
nhan ra cac thong tin dac trung noi trén cua mot cau kién bé tong thi cdu kién bé tong do
can duoc gan mot ma hiéu chira dung céc thong tin can thiét do.

2.1.2. Hé thong phdn logi trong xdy dung

Hién nay c6 2 hé thong phan loai cau kién trong xay dung duoc sir dung rat phd bién
|4 tiéu chuan phan loai theo UniFormat [11] va MasterFormat [12]. Hai hé théng phan loai
nay vé co ban 1a khac nhau. Trong khi UniFormat 1a cach phan loai dya trén hé théng céu
kién cong trinh, con MasterFormat la hé théng phan loai dua trén vat liéu xay dung. Véi
muc tiéu xay dung mot hé thong danh ma hiéu cho céc ciu kién bé tong, tac gia lan luot
phan tich 2 hé thdng phan loai phé bién trén thé gioi hién nay la MasterFormat [11] va
UniFormat [12], tir d6 rat ra dugc mot quy tic danh ma hiéu cé tinh khoa hoc dé mo ta
duoc 7 thudc tinh cua cau kién bé tong nhu da dé cap.

Trong MasterFormat, vat liéu bé tong duoc ma hda voi bo ma sé gom 8 chir so:
03.XX.XX.XX. Tat ca cc cong tac bé tong déu duoc chi dinh voi ma hiéu bat dau 12 3. C6 4
mtc d6 chi tiét dé phan loai cac cong tac xay lap nhu trong bang 1. C6 thé thay cach phan
loai cong viéc trong hé thong MasterFormat c6 thé ding dé ma hoa cho 6/7 dic tinh néu
trén cua cau kién bé téng, ngoai trir dic tinh sé (5) - Loai cau kién. Hién nay cé thé dé
dang tim dugc cac ban ghi (Keynote) cia hé théng phan loai MasterFormat trén cac dinh
dang Excel hoic Notepad. Céc ban ghi nay c6 thé thém tryc tiép vao cac phan mém BIM
nhu Revit trong qua trinh thiét ké nham gidp phan loai cac cdng tac xay lip mot cach c6 hé
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thdng, tir d6 giup may tinh c6 thé két xuat khdi lugng theo cac nhom cong viéc da duoc
phan loai san nhu hinh 1.

Bang 1. Hé théng phan loai cong viéc theo MasterFormat

Mt do chi tiét | M& hda cong tac Cong tac
Mirc do 1 03.XX.XX.XX Bé tong
Mure do 2 03.01.XX.XX Bao tri bé tong
Mirc d6 3 03.01.30.xx Bao tri bé tong db tai chd
o 03.01.30.51 | Lam sach bé tong do tai chd
Mtc do 4 . LA 1A A 2. X
03.01.30.61 | Lam lai bé mat bé tong do tai cho

Keynotes - [C:\ProgramData\Autodesk\RVT 2015\UserDataCache\2004 Mast...n |

Key Value Keynote Text A
+--040100 Maintenance of Masonry
+--04 0500 Common Work Results for Masonry
+--04 06 00 Schedules for Masonry
04 08 00 Commissioning of Masonry
041000 Unassigned

Hinh 1. Ban ghi cia MasterFormat trong phan mém Revit

Hé thdng phan loai UniFormat phan loai cong trinh thanh cac hé thong cau kién
cling nhu cac cong tac thi cong trén cong trueong vai logic hinh thanh 1én cong trinh. Hé
théng UniFormat bao gom 4 muc d6 chi tiét (level) trong viéc phan loai bo phan, cdu kién
cong trinh va cong tac thi cong trén cong trudong (bang 2). Hé thdng nay phu hop véi tu
duy ty nhién khi kiém soat cau tao cong trinh ciing nhu qué trinh thi céng trén cong
truong, giup ngudi 1ap mo hinh dé kiém soat dugc qua trinh ma hoa ciu kién trong thiét
ké, ciing nhu thiét 1ap danh muc cong viéc can thiét dé ché tao ra cau kién do trong giai
doan thi cdng. C6 thé thay viéc ma hda ciu kién theo nguyén tic duoc s dung trong hé
thdng UniFormat gidp phan loai cdu kién theo dic tinh (5) - Loai cau kién. Hé thong
UniFormat ciing da dugc thiét 1ap duéi dang bang ghi trong Excel hoic Notepad dé dua
Vvao cac phan mém BIM mét cach dé& dang nhu hinh 2.

Nhu vay viéc két hop nguyén tic phan loai va ma hoa cau kién theo logic cua hai hé
thdng UniFormat va MasterFormat s& cho phép tich hop ca 7 nhom théng tin “dac ta” cho
mot cau kién bé tong. Tir d6 phan loai duoc khdi lwong bé tong thu duogc tir kich thudc
hinh hoc cua cau kién theo yéu cau cua cac quy dinh vé lap du toén ¢ Viét Nam.

Bang 2. Hé théng ma hoa cau kién theo UniFormat
Murc d6 2 Muc do 3 Muc 46 4

Mtrc do 1

CAu kién chinh

Nhom céu kién

CAu kién doc lap

CAu kién don 1&

A. Phan két cau

A10. Nén méng

A1010. Nén moéng

A101010.Tudng mong
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tiéu chuan A101020. Coc méng
A101030. Thoat nuéc
va chdng thim
A1020. Nén méng | A102010.

dic biét A102020.

- | A103010,
A1030. Néen bé tong A103020
A2010. Cong téc dit oeoso10.
ang ha A201020.
A20. Tang him
A2020. Tusng him |A202010.
- HUONg hAM A 202020.

Choose Assembly Code - [C:\ProgramData\Autodesk\RVT 2015\UserDataCa... “

Show dassifications for: Walls v

Uniformat Classification Revit Category A
(= A - Substructure

A10 - Foundations

A20 - Basement Construction
- Shell

B10 - Superstructure

B20 - Bderior Enclosure

= B2010 - Exterior Walls

i
+-m [FF

Hinh 2. Ban ghi ciia UniFormat dung trong phan mém Revit
2.2. P& xuit cach ma hoa cau kién bé tong

Trong nghién ciru ndy, tac gia dé xut quy tic ma hoa cac cdu kién bé tong dua trén
co s& phan loai va danh ma cau kién ctia Uniformat va MasterFormat, pht hop véi cac quy
dinh cta Viét Nam dé c6 thé st dung trong viéc boc tach khdi luwong va lap du toan. Ma
hiéu duoc dé xuat bao gdm 2 thanh phan: Phan chit - viét tit tén ctia cau kién va phén s6 -
thé hién cac dic diém cua ciu kién. Nhu vay, mot cau kién s& c6 ma hiéu dang A.12345-
XX; trong d6 A la chir cai viét tat dai dién cho dic tinh sb (5) - Loai céu kién, cu thé: C-cot,
D-dam, S-san; Day chir s6 duoc st dung dé ma hoa cac dic tinh (1) - (4), (6) va (7) cua
céu kién. Cu thé nhu sau:

Chir s6 dau tién dung dé phan loai kich thudc cau kién nhu bang 3

Bang 3. Phan loai ciu kién bé tong theo kich thuéc

Loai c4u kién Tiét dién Mi s6
Tuong Chi(:%u day <45 cm 1
Chiéu day > 45 cm 2
Cot Tiét dién cot < 0,1m? 1
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Tiét dién cot > 0,1m? 2
Dam Khong phan loai 0
San Khong phéan loai 0

Chir s6 tht 2 dung dé ma héa van khuon duoc sir dung dé dd bé tong:

Van khuon go: 1

Véan khuén thép: 2

Chir s6 tht 3 thé hién duong kinh thép st dung trong cAu kién bé tong:

Thép D <10 mm: 1

Thép 10<D <18 mm: 2

Thép D >18mm: 3

Chir s6 thir 4 thé hién cap phdi da dam sir dung:

ba 1x2: 1

ba2x4:2

ba 4x6: 4

Chir s6 thtr 5 thé hién mac bé tong:

Bé tong méc 100: 0

Bé tbng mac 150: 1

Bé tdng méac 200: 2

Bé tdng méac 250: 3

Bé tdng méac 300: 4

Riéng yéu t6 d cao cta cu kién - dic tinh sb (7) s€ duogc thé hién truc tiép béng sb
chi chiéu cao cuia cdu kién, ngan cach bang ddu gach ngang.

Vi du mét cot bé tong cb cac thong tin lién quan 1a: Tiét dién > 0,1m?; ghép bang cdt
pha thép; duong kinh thép D >18mm; bé tong mac M300 st dung da 1x2, cdt ¢ vi tri cao
25 m. Ma hiéu ctia cot theo cach ma hoa da dé xuat nhu sau: C22314-25. Bang 4 giai thich
chi tiét cho cach danh ma hiéu cua cot.

Bang 4. Minh hoa cach danh ma hiéu cho cgt bé tdng ma hi¢u C22314-25

STT Théng tin Ky hiéu Giai thich ky hiéu
1 | Bétong cot C Tén viét tat cua cau kién
2 | Tiét dién > 0,1 m? 2 Tiét dién
3 | Ghép bang cdt pha thép 2 Vén khuén
4 | Puong kinh thép D >18 mm 3 Puong kinh thép
5 | Padam 1x2 1 Cap phdi da dam
6 | Bé tobng mac M300 4 Méc bé téng
7 | Cot & vitricao25m 25 Chiéu cao cau kién

Nhu vay, khi mdt moé hinh thong tin cong trinh vdi cac cau kién bé tong duoc ma hoa
theo quy tac dé xuat trén day thi khdi luong bé tong dwoc boc tach sé mang day du cac thong
tin can thiét dé phén loai khéi lugng bé tong nay phu hop véi mot ma hi€u trong Dinh mu’c
xay dung [10]. Do vay c6 thé sir dung truc tiép két qua két xuat khbi luong ctia phan mém
BIM dé lap du toan cong trinh phti hop vai cac quy dinh hién hanh cua Viét Nam.
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3. KET LUAN

Bai b4o nghién ciru dé xuit cach md hoa cac cdu kién bé tong trong md hinh BIM.
Thong qua ma hiu cia cAu kién dé phéan loai mot cach ty dong khéi luong bé tong két xuit tu
d6ng tir md hinh BIM phuc vu cho qua trinh 1ap du toan. Mét s6 két luan dugc rat ra 1a:

C6 7 nhom théng tin can dugce gan cho mdi cau kién bé tong dé co thé phan loai khdi
luong két xuat duge phi hop véi cac quy dinh vé 1ap du toan theo cc quy dinh cta Viét Nam.

Logic cua cach mé hoa cdu kién bé tong duoc dé xuat trong nghién ctru nay 1a sy két
hop cua ca hai hé thong phan loai cdu kién trong xdy dung 1a phan loai theo bd phan két
ciu (UniFormat), va phan loai theo vét liéu (MasterFormat). Su két hop cta hai nguyén tic
phan loai ndi trén vao mdt ma hiéu dam bao cho may tinh phan loai duoc khéi luong bé
tong cua cac cau kién vao cac nhom khac nhau. Mdi nhom twong tmg voi mot cong tic bé
tong dugc quy dinh trong Pinh mtrc xay dung tai Viét Nam. Day 1a co so cho viée ty dong
hoa qua trinh 14p du toan, tir két xuat khdi luong dén thiét 1ap gia tri cong trinh.

Céc cong tac xay dung khac nhau co sb luong thong tin can ma héa 1a khac nhau. Do
d6 can thém cac nghién ciru dé dé ra quy tic md hoa cia cau kién sao cho co thé két xut
duoc tat ca cac cong viéc lién quan dén cAu kién do.
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RESEARCH ON PROPOSING CODING RULES FOR CONCRETE
COMPONENTS IN BIM MODEL TO AUTOMATE THE
ESTIMATION PROCESS OF CONSTRUCTION PROJECTS

Nguyen Vu Linh, Nguyen Thi Mui, Pham Quoc Thanh
ABSTRACT

The quantity of a component or the entirety of a construction project can be
automatically derived from the BIM model of the project. However, for this quantity to
become the input data for the construction cost estimation process, it requires appropriate
classification in accordance with specific regulations on construction expenses. Each
country has its own encoding systems and rules for measuring quantities and making
construction estimates. By analyzing the necessary information for classifying the quantity
of concrete in accordance with the codes in the Vietham Construction Norms and based on
the logic of two classification systems for construction components, MasterFormat and
UniFormat, the author has proposed rules for encoding concrete components in the BIM
model. With the assigned codes, the quantity derived from the model is automatically
classified in accordance with the Vietham Construction Norms and is used directly in the
estimation process.

Keywords: BIM, quantity take-off, element classification, element labeling, cost-
estimation.
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