Nghién ctiu tiing dung 5D BIM do béc khoi luong
va xac dinh chi phi xay dung céng trinh

Research and apply 5D BIM to measure volume and determine construction costs

Tom tat

Ma hinh thong tin cong trinh (Building
Information Modeling - BIM), Ia méttién trinh

tao dung va sit dung mé hinh kyj thuat sé giau dit
liéu dé cho phép cac bén lién quan hgp tac thiét
ké, thi céng va van hanh céng trinh xay dung. BIM
la cdng cu dac luc gitip tu ddng héa viéc bdc tach
khéi lugng mét cach nhanh chéng va chinh xac,
loai b6 dugc nhifng sai sot do chli quan ctia nguci
do béc. BIM con hé trg cho viéc kiém soat chi phi
trong suét thai gian thi céng. Nhiing ddi tuong,
cau kién, khu vuc da thi cong xong sé dugc thé
hién trén mé hinh, dong théi dong tién caa du an
ciing dugc cap nhat theo tién dé ca du an, giiip
cht dau tu ki€m soat dugc chi phi thuc hién du an.
Bai bao nghién citu viéc iing dung 5D BIM trong do
béc khéi lugng vaxac dinh chi phi xay dung cong
trinh.

Tir khaa: Do bic khdi lugng; M hinh thong tin cong trinh;
Durtodn cong trinh

Abstract

Building Information Modeling (BIM) is a process
involving creating and using a digital data-rich model
to enable stakeholders to collaboratively design,
construct and operate a facility. BIM is an effective

tool to help automate mass dissection quickly and
accurately, eliminating errors caused by the subjectivity
of the measurer. BIM also supports cost control during
construction. The completed objects, components, and
areas will be shown on the model, and the project's
cash flow will also be updated according to the project's
progress, helping the investor control the cost of
implementation project.
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1. Dat van de

BIM dwogc dinh nghia la qua trinh tao 1ap va st dung thong tin trong ca
vong ddi dw an. Cac nha cung &ng, nha thau, tw van, cht dau tw va ca cac
don vi van hanh déu cé thé str dung, khai thac thong tin tr mé hinh BIM phuc
vu cho cong viéc ciia minh.

M6 hinh BIM duoc tao lap tir cac déi twong BIM (BIM Objects), 1a dai
dién cho cac cu kién, két ciu cta cong trinh thwe. Cac dbi twong BIM, vé
ban chét la cac dbi twong chira thong tin. Cac théng tin chira trong mot dbi
twong BIM c6 thé Ia cac thong tin ndi dung dé xac dinh cac déi twong nay
(céc théng tin hinh hoc dé& mé ta hinh dang vat chét cha déi twong; cac thong
tin v& hinh thirc bén ngoai ctia déi twong dé nhan dang ddi twong; cac thong
tin chirc n&ng dé& dam bao dbi twong hoat dong gidng nhuw cu kién, két cau
noé dai dién).

Diéu tién bd vwot bac clia BIM so véi cac cong nghé cii la: Thay vi st
dung céc thiét ké 2D, BIM sir dung céng nghé 3D (dai, réng, cao), 4D (tich
hop 3 kich thwéc va yéu té thai gian), 5D (tich hop 3 kich thwéc, thdi gian va
chi phi...) giup cho viéc thirc hién va quan ly dy an dwoc thuan lgi hon. Trén
thé gi6i da (rng dung BIM & nhiéu nhiém vu khac nhau trong nganh xay dwng
nhw thiét ké& (3D), do béc tién lwong, 1ap ké& hoach va quan ly tién a6 (4D),
lap dw toan va quan ly chi phi (5D)[1], [2].Trong d6, 5D BIM la mét quy trinh
két ndi mé hinh 3D va dir liéu chi phi, quy trinh nay c6 rat nhiéu cach lam va
phwong phap khac nhau dé thwc hién cang viéc két néi[5], [7].

2. Nghién ctru cac (rng dung BIM vao do béc khéi lwong trén thé giéi
va Viét Nam
2.1. Tai Ai Cép:

Cac nha nghién cru Emad Elbeltagi, Ossama Hosny, Mahmoud Dawood
va Ahmed Elhakeemb, dé xuét trinh tw do boc khéi lwong va lap dw toan cong
trinh &ng dung BIM gdm 2 buwéc:

Buéc 1: Théng nhét hda thiét ké trong phan mém BIM va trich xuét khéi
lwong dwa trén cAu tric phan chia cong viéc (Work Breakdown Structure -
WBS);

Buéc 2: Trich di¥ liéu vé khéi lwgng tir md hinh BIM xuét sang phan mém
co s& di lieu (vi du: Access) dwdi dang co s& di¥ liéu trung gian. Access
dwoc lién két véi md dun/md hinh dw toan chi phi (phat trién tir Excel). M6
hinh dw toan nay nhap khéi lwgng phu hop tir BIM théng qua Access, sau d6
tich hgp di¥ liéu chi phi co’ ban cho céng viéc dé dw toan chi phi.

2.2. Tai Ba Lan:

Khéng dinh nhirng loi ich khi do béc khéi lwgng trng dung BIM, trinh bay
trng dung xac dinh dy toan xay dwng céng trinh BIMestiMate, irng dung BIM
Vision, ddng thoi dé xuét trinh tw thwe hién viéc do béc khdi lwong gdm cac
buwéc:

Buéc 1: Xay dwng mé hinh 3D dwa trén déi twong BIM (BIM Object); phat
hién cac xung dét trong mé hinh bang phan mém Tekla BIM Sight; diéu chinh,
bd sung théng tin trong md hinh;

Buéc 2: Thiét 1ap cac don vi do lwdng cho cac cAu kién/chi tiét va cong
viéc cu thé;

Bwéc 3: Trich xuét khdi lwong trwe tiép tir mé hinh (tép IFC);

Buéc 4: Chuyén di liéu khéi lwong sang phan mém duy toan.

2.3. Tai Han Quéc:
Cac chuyén gia dua ra trinh tw do béc khéi lwong (rng dung BIM gém

cac buoc:
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Buwé&c 1: Tao lap md hinh BIM can c theo LOD;

Budc 2: Kiém tra tinh phu hop cla théng tin trong mo
hinh BIM v&i cac quy dinh cta Han Quéc vé tinh logic, chéat
lwong di liéu v&i yéu ciu phai thoa man, khéng cé xung dot
BIM;

Budc 3: Kiém tra tinh twong thich vé& yéu clu cAu kién
gitva phan mém v&i cac dic tinh da kiém tra bang thuat toan
dwoc 1ap trinh trong phdn mém;

Budc 4: Tién hanh do béc khéi lwong theo cac quy wéc
da lap trinh sn.

2.4. Tai Viét Nam:

- Tac gid Ho Van V6 Sy [6] dé xuat quy trinh do béc khéi
lwong ng dung BIM gdm ba bwéc:

Budc 1: Xay dwng mé hinh 3D trong phdn mém Autodesk
Revit tlr cac ban vé 2D;

Buéc 2: Tuy chinh trong phadn mém Autodesk Revit dé&
dwa ra cac dau muc cong viéc, tén coéng tac lién quan phu
hop v&i Tiéu chuan quy dinh;

Budc 3: Xuat di¥ liéu tir md hinh 3D Revit sang phan mém
Microsoft Excel nh& Revit API. Tir bang khéi lwgng dwoc xac
lap, c6 thé str dung dé& xac dinh thdi gian, tai nguyén cho
tirng cAu kién don I8 mot cach nhanh chéng; day 1a cén ot
dé Ién tién do thi cong, dw tru kinh phi ...[3]

- Trong luan van [4] tac gid d& xuét trinh tw do boc khéi
lweng trong mé hinh BIM gdm 5 buéc:

Buéc 1: Nghién clru md hinh théng tin cong trinh;

Budc 2: Thiét lap, kiém tra thong tin cac ddi twong BIM
va thiét 1ap cac théng tin can thiét cho viéc do béc khéi lwong
(néu can).

Budc 3: Thiét lap bang do béc khéi lwong cong trinh,
hang muc cdng trinh;

Budc 4: Thuwc hién do bdc khbi Iwgng theo bang do béc
khéi lwvong mau;

Buwac 5: Thue hién ra soat, kiém tra khéi lwgng da duwoc
do béc.

Nhan xét: V& cac giai phap xuét khéi lvong trwc tiép tir
phan mém dwng, md phdng mé hinh BIM. Hién da sé cac
phan mém dwng md hinh BIM déu c6 tinh n&ng tich hop
sén dé trich xuat khéi lwong tir mo hinh. Nghién ctru cla
tac gid Monteiro va Martins [5] da tdng két, hai phan mém
phd bién trong viéc dwng mé hinh BIM la ArchiCAD va Revit
déu c6 tinh nang nay dwoc tich hop san. Tinh nang bdc tach
khéi lwong cta Revit don gian hon va khéong manh bang
ArchiCAD. Céach thuc hién béc tach khéi lwgng ctia ArchiCAD
va Revit kha giéng nhau. Nguwoi st dung chon cac phan tir
can do béc va xac dinh cac thong sb théng qua cac 1énh c6é
san. ArchiCAD va Revit khac nhau & cac tham sb dwoc st
dung cho cac ddi twong, ddng thdi cé giao dién hoan thién
va than thién hon véi ngudi dung. Giao dién Revit téi gian
hon dang ké vé hinh thirc va céac tly chon. Ca ArchiCAD va
Revit d&u cho phép Iwa chon tat ca cac loai déi twong trong
mod hinh, do d6 c6 thé trich xuét khéi lwgng lién quan dén tat
ca cac loai phan tor.

3. Nghién ciru cac cach tiép can tinh toan chi phi xay
dwng str dung BIM
Quan niém phd bién trén thé gidi 1a viéc siv dung cac mé
hinh BIM cho béc tach khéi lwong va wéc tinh chi phi dwoc
coi & hai linh virc (ng dung riéng biét dwoc két ndi véi nhau.
V& mat ly thuyét, tly vao viéc mé hinh BIM, duwgc dwng
tr cac ddi twong BIM (BIM objects),cac dbi twong BIM nay

chtra dwng nhirng théng tin nao va cac &ng dung tin hoc c6
x@ ly dwoc cac thong tin dé hay khéng, 13 van d& can nghién
clru va cap nhat. Théng qua nghién clru, nhan théy trén thi
trwong hién nay co6 bay cach thirc khai thac mé hinh BIM cho
cong tac tinh chi phi xay dwng:

Cach 1: St dung trng dung BIM Software d& dwng va cap
nhat mé hinh (Model), sau d6 khai thac mé hinh truc tiép dé
tw déng hda toan bo viéc béc tach khéi lwgng (Qty) va tinh
chi phi (Cost). Cach nay cé murc ty ddng hda cao nhét.

Céch 2: S dung &ng dung BIM Software dé& duwng, cap
nhat mé hinh (Model), sau d6 xuat bang khéi lwgng (Qty)
truc tiép tir BIM Software, khdi lwgng sé duwoc nhap trwc tiép
vao trng dung lap du toan (EST Software) dé tinh chi phi.

Céach 3: S dung tng dung BIM Software dé& dung,
cap nhat mé hinh (Model), sau dé xuét div liéu khéi lwong
(QData), di¥ liéu khéi lwgng sé dwoc nhap vao trng dung lap
dw toan (EST software) dé x( ly thanh bang khéi lwvong (Qty)
va tinh chi phi (Cost).

Céch 4: St dung &ng dung BIM Software dé& dwng, cap
nhat mé hinh (Model), xuét dir liéu khdi lwong (QData) ra dé
nhap vao mét tng dung béc tach khéi lwong (QTO Software)
dé& x& ly div liéu khéi lwong, khéi lwgng dwoc xudt tr QTO
Software (Qty) s& dwoc nhap truc tiép vao &ng dung lap dw
toan (EST Software) dé tinh chi phi (Cost).

Cach 5: S&r dung (ng dung BIM Software d& duwng,
cap nhat mé hinh (Model), sau dé xuét di liéu khdi lwong
(QData), di¥ liéu khéi lvong sé& dwoc xr ly bang thi cong dé
xt ly thanh bang khéi lwong (Qty), sau dé Qty dwoc nhap
vao &ng dung lap dw toan (EST Software) dé tinh chi phi
(Cost).

Cach 6: St dung ddng thei trng dung BIM Software va
&ng dung lap du toan (EST Software). EST Software sé& lay
duwoc khdi lwgng (Qty) tr mé hinh BIM (Model) dé tinh chi
phi (Cost). Cac &ng dung nay cé thé twong tac tryc tiép voi
nhau, cé nghia la thong tin cap nhéat vao BIM Software cling
sé& dwoc EST Software nhan dang ngay dé x& Iy va nguoc
lai.

Cach 7: St dung ddng thoi (ing dung BIM Software, (ring
dung béc tach khéi lvong (QTOSoftware) va (rng dung lap
dv toan (EST Software). QTO Software sé lay dwoc khdi
lwong (Qty) tv mé hinh BIM (Model) va twong tac véi EST
Software d& tinh chi phi (Cost). Cac &ng dung nay c6 thé
twong tac trwc tiép véi nhau, cé nghia 1a théng tin cap nhat
vao BIM Software ciing sé duwgoc QTO Software va EST
Software nhan dang ngay dé& x& ly va nguoc lai.[3]

Nhan xét: Hau hét cac cong cu dwng mé hinh BIM déu
c6 thé thwe hién viéc boc tach khéi lwgng & mot mire do
nhét dinh nhung khéng c6 chirc nang wéc tinh chi phi; cac
chtrc nang nay thweng dwoc thwe hién bang cach siv dung
cac phan mém khéc. Ly do 1a cac chirc ndng bdc tach khéi
lweng trong cac cong cu nay thweng khong thé phi hop véi
yéu ciu da dang clia cac québc gia, cac khu vwc/ving lanh
thd. M4t khac, viéc tao ra mot moi trwerng dé cac phan mém
c6 thé hoat ddng ddng thoi va twong tac dwgc véi nhau ciing
la mt viéc kho. Do d6,cach 6 va cach 7 ¢o tinh kha thi thap
trong diéu kién hién nay, mac du da co6 tac gia d& xuét st
dung cdng nghé M6 hinh déi twong bé phan (Component
Object Model - COM) clia Microsoft dé hé tro viéc twong tac
gitta mé hinh BIM va phan mém toan dé tinh chi phi du6i
dang bang tinh.

Nhw vay, cac giai phap duoc gidi thiéu rong rai chd yéu
tap trung vao cac cach tiép can 2, 3, 4, 5. Cac &rng dung BIM
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thuc tién trong viéc do béc tach khéi lwong va tinh toan dw
toan chi phi theo cac cach tiép can da dwoc chi ra & trén
dwoc trinh bay nhw dé xuét dwdi day.

4. Dé xuét trinh tw do béc khéi lweng va xac dinh chi
phi xay dwng cong trinh str dung 5D BIM

Nham giéi thiéutrinh tw ¢ng dung phdn mém Cubicost
TRB trong 5D BIM (gdm hwéng dan cai dét, cac quy tc do
dac, dwng hinh, béc tach khdi lwong, nhap di liéu, tinh toan,
kiém soat va xuét khdi lwong dé xac dinh chi phi xay dwng
cong trinh) va rén luyén kj ndng thwc hanh vé xac dinh chi
phi (dy toan) cho céng trinh xay dwng.

Bwac 1: Cai dét va tim hiéu phan mém Cubicost TRB.

N6i dung tim hidu phdn mém Cubicost TRB gdm: (i)
Téng quan v& phan mém; (i) Giao dién va chirc ning cta
phan mém; (i) Cac cong cu s dung ctia phdn mém (Céng
cu Project Setting; BIM Model; Identify; Draw; View; Tool;
Quantity).

Buwéc 2: Thiét lap cong thire va phwong phap béc tach
khéi lwong.

Noi dung gdm: (i) Tim hiéu cac quy tic tinh toan (Rule
Caculating); (i) Thiét lap cong thirc tinh toan cho tirng cong
viéc/cAu kién.

Buwdc 3: Str dung (ng dung BIM Software dé dwng, cap
nhat mé hinh (Model).

Noi dung cap nhat mé hinh gém cac céu kién/cong viéc:
Méng (Foundation), cot (Column), ddm (Beam), san (Slab),
twong (Wall), clra va ctra s6 (Door & Window Opening), cau
thang (Stairs), cac ciu kién/cong viéc khac (Other).

Budc 4: Tinh toan va trich xuét bao caod liéu khéi
lwgng (QData).

N6i dung gdm: (i) Tinh toan va kiém soat khdi lwong; (ii)
Xuét bao cao khéi lwgng va in &n.

Budc 5: Xt ly khéi lwong thanh bang (Qty).

Khdi luvgng sau khi xuat ra tr bwoc 4 sé duoc x Iy bang
tha cong dé x& ly thanh bang khéi lwgng (Qty), sau do Qty
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