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Quan Iy tién dé thi cong hiéu qua dam bdo cdc dw dn hoan thanh
dung thoi han va trong ngdn sach. M6 hinh thong tin cong trinh
(Building Information Modelling BIM) ld mét cong nghé tién tién
trong nganh xdy dung, cho phép tich hop thong tin thiét ké, thi
cong, va quan Iy diw dn vdao mét mé hinh 3D duy nhdt, gitp cdi
thién sw phoi hop giita cac bén lién quan. Nghién civu tdp trung
viéc mé phéng tién dg thi cong 3D cho dw an thuc té bang céng cu
Autodesk Revit va Navisworks Manage gitip truc quan héa qud
trinh thi cong va phat hién som cac xung dot tiém an. Két qua
nghién ciru cho thdy rang viéc ung dyng mo hinh thong tin cong
trinh vao viéc quan Iy tzen do dy dn givip cdc bén lién quan c6 thé
ndm ré tinh hinh thyc té tai céng trinh nham giam thiéu riii ro
trong qud trinh thi cong du dn.

1. GIOI THIEU

Mo hinh thong tin cong trinh (BIM) duoc
biét dén nhuw mot phuong phép tiép can mang
tinh cach mang trong quan ly xay dung, thay
ddi can ban cach thie cac du an duoc thiét ké,
trién khai va bao tri. Céng nghé nay tao diéu
kién thuan 1gi cho viéc quan ly cac khia canh
khac nhau cua du an xdy dung, bao gdm thiét
ké, 1ap tién do va udc tinh chi phi. Viéc tich
hop BIM vao céc quy trinh x&y dung cho phép
cdi thién truc quan hda, nang cao su hop tac
gitra cac bén li€n quan va md phong cac hoat
dong xay dung, cudi cing dan dén quan 1y va
thyc hién dy an hiéu qua hon (Marcellino va
cong su, 2023).

Viéc ung dung BIM trong quan ly xay
dung di c6 nhing tién bo dang ké va duoc ap
dung rong rdi trong nganh xay dung trong vai
nam qua. Jin va cong su (2019) da thuc hién
mot phan tich khoa hoc toan dién vé viée ap
dung BIM trong quan ly k¥ thuat xay dung,
qua d6 nhin manh tiém ning cua BIM trong
viéc cai thién ning sudt va sy hop tic thong
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qua cac cong nghé sd va ky thuét xay dung tién
tién. Viéc kham pha va tmg dung coéng nghé
BIM5D nham muc dich tich hop quéan ly thoi
gian va chi phi vdi mé hinh 3D, cho thiy kha
nang rat ngan thoi gian thi céng, giam chi phi
va nang cao chét lugng dy 4n (Wu va cong su,
2020). Mot u’ng dung két hop giita BIM, hoc
may va thyuc té a0 dé giam st ty dong tlen do
thi cong, nang cao kha ning ra quyét dinh
thong qua cép nhat tién do theo thoi gian thuc
(Pour Rahimian va cong su, 2020).

Hinh 1. M6 hinh théng tin
Nguon: Andrade va cong sw, (2024).
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Babalola va cong su (2023) da thyc hién
phan tich khoa hoc dé x4c dinh cac xu hudng
ndi 1én trong nghién ctiru BIM, bao gdm céc
ung dung trong mo hinh thong tin toa nha lich
su, tich hgp blockchain va song sinh k¥ thuat
s6, cung cAp mot téng quan chi tiét vé cac xu
huéng nghién ctru BIM toan cau va cac hudng
phat trién trong twong lai. Wang va cong su
(2020) d phat trién md hinh moé phong 4D
cho cac dy an xay dyng duong cao tdc, lién
két cac mo hinh BIM véi cic quy trinh xay
dung dé nhan dién cac xung dot tiém an va tdi
uu hoa tién do thi cong du an.

Mo hinh théng tin (Andrade, 2024) bao
gém mot mo hinh du an 3D lién két thiét ké,
ké hoach, xdy duyng va van hanh (Kymmell,
2008). Y twong BIM xuit phat tir k¥ thuat mo
hinh héa tham sé huéng d6i tuwong (Azhar,
2011). Thuat ngr "tham s6 hoa" xac dinh mot
phuong phap ma viéc lip rap tu dong duoc
didu chinh dé duy tri mot mdi quan hé da
duogc xac dinh truoc do (Barlish & Sullivan,
2012; Jrade & Jalaei, 2013). Su khac biét
chinh gitta BIM 3D truyén thdng va cong
nghé may tinh hd trg thiét ké (computer-aided
design-CAD) 1a trong cong ngh¢ CAD mot
toa nha duge danh dau bang cac goc nhin 3D
riéng biét nhu mat bang, ban v& va cic muc
luc, trong khi BIM khong danh diu theo cach
nhu vay.

M6 phong tién d6 thi cong bang BIM,
thuong dugc goi 1a 1ap tién d6 4D, ¢ ¥ nghia
dic biét. Phuong phap nay lién két cac mo
hinh 3D clia cic thanh phan xay dung véi
thong tin lién quan dén thoi gian, cho phép
truc quan hoa trinh ty thi cong theo thoi gian.
Cac mo6 phong nhu vay giup xac dinh cac
xung dot tién do tiém ning, téi wu hoa phan
b6 ngudn luc va cai thién ké hoach du 4n tong
thé. Bang cach tich hop dit liéu thuc té tir
cong truong xay dung, cac mo phong dua trén
BIM c6 thé cap nhat tién do du an mot cach
dong va cung cap du doan chinh xac hon vé
thoi gian hoan thanh du an.
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2. PHUONG PHAP NGHIEN CUU

Viéc thiét 1ap mé hinh thong tin (BIM) cho
dy 4n dé quén ly tién do dugc thuc hién gém 4
budc nhu hinh 2 bén dudi.

Budce 1: Xay dung mo hinh 3D R

Buéc 2: Xudt mo hinh 3D sang [
Navisworks

Nhip dit ligu
i tir Excel, Ms Budc 3: Thiét lap tién do du an

| Project ['i : L

v

Budc 4: Chay mé phong tién do 3D

Hinh 2. Qui trinh thiét 1ap tién dj trong
mo hinh thong tin
Nguon: Cong bo tdc gid, (2024).

Mo hinh 3D dugc dung 1én dya theo ban
v€ 2D cua du an Sunrise Building, Nha Be,
TPHCM. Dy 4n ¢6 qui m6 2 him va 19 tang,
v6i dién tich san dién hinh 864 m”. Trong
pham vi nghién ctu, viéc mo phong tién do
duogc thiét 1ap cho thi cong phan thd tir cot
tang 1 dén hét san tang 3.
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Hinh 3. Téng thé du 4n trén
Navisworks 2024

Nguon: Cong bo tdc gid, (2024).

Nghién ctru da ap dung hai cong cu phan
mém tién tién 13 Autodesk Revit va
Navisworks Manage dé thuc hién cic mod
phong 3D chi tiét va tién hanh mé phong tién
do thi cong mot cach chinh xéc. Mo hinh
duoc thiét 1ap quan 1y tién do trén Navisworks
Manage va tich hop véi dit liéu tién d6 thi
cong dé thuc hién cac md phong dong theo

TAP CHi KHOA HOC VA CONG NGHE CAN THO - S0 04 THANG 11/2024  ggq



KHOA HQC KY THUAT - CONG NGHE

thoi gian thuc. Viée két hop nay cho phép céac
bén li€én quan trgc quan hdéa qua trinh thi
cong, tir d6 phat hién som cac xung dot vé
tién d6 va tdi wu hoéa phan bd tai nguyén.
Pong thoi, Navisworks Manage cung cap céac
cong cu manh mé& dé quan 1y va theo ddi tién
d6 du an, giup dam bao cac cong viéc dugc
thyc hién dung thoi han va giam thiéu cac rii
ro trong qué trinh thi céng. Diéu nay khong
chi nang cao hi¢u qud quan 1y dy 4n ma con
g6p phan cai thién chit lwong va tiét kiém chi
phi thi cong.

3. KET QUA NGHIEN CUU
3.1. Mé phéng tién dd cong trinh trén
Navisworks
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M6 phong tién do trong Navisworks 1a
qua trinh hién thi va danh gi tién d6 du an
x4y dung thong qua mo hinh 3D tuong tac.
Bing cach tao mo hinh 3D va lién két cong
viée véi tién do du an (Excel hoac MS
Project), Navisworks cho phép nguodi dung
thuc hi€n mo6 phong chinh xac tién do du an.
Qua viéc chay mo phong, chu diu tu va nha
thau chinh c6 thé quan sat va danh gia su
tién trién cua du 4n trong khong gian 3D,
gitp cai thién quan 1y tién d6 va xac dinh rui
ro trong qué trinh x4y dung sip tdi.
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Hinh 4. M6 phéng tién d9 trong Navisworks

Qui trinh thiét 1ap tién d6 Dbang
Navisworks dugc thuc hién don gian bé’mg
ché d6 TimeLiner nhu Hinh 4. Trong dé
quan tim nhiéu dén viéc thiét 1ap thoi gian
cong tac, chi phi vat tu, may moc va nhan
cong cho cdu dim san hodc cot lién quan.
Chuc nang TimeLiner dugc chon dé hién thi

Nguon: Cong bo tdc gid, (2024).

bang dir lidu tién do, bao gdm cac nhiém vu
cu thé voi cac ngdy bat ddu va két thuc dy
kién ciing nhu thyc té. Biéu d6 Gantt & phia
duéi gitp tryc quan héa tién do va xac dinh
cac xung dot lich trinh. M6 hinh 3D cua du
an cho phép nguoi dung quan sat qua trinh
thi cong va diéu chinh lich trinh khi can thiét,
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gitp nang cao hié¢u qua quan ly va dam bao
tién do thi cong chinh xAc.

Thoi gian thuc hién timg cong tac co thé
nhap tryc tiép & khung TimeLiner hodc trich
dan tir tién do MS Project c6 san cua du an.
Budc cudi cing 1a chay tién trinh tién d6

& @ &
Save Select  Select
w File Options. Sel T same

e Hide  Unhide

Visibility

F

Y B quickProperties

Unselected Al | [E] Properties

KHOA HOC KY THUAT - CONG NGHE

theo thiét 1ap timg cong tac. D6i véi tién do
mdi cong tac, chu dau tu va nha thau chinh
c6 thé thudng xuyén theo ddi va cip nhat
tinh hinh thuc té trén Naviswork dé cac bén
thuc hién co thé theo ddi va nim bét duoc
tinh hinh thi c6ng tai dy an.
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Hinh 5. Tién d9 thi cong dim san ting 3 trén Navisworks

Hinh 5 minh hoa viéc sit dung Autodesk
Navisworks Manage 2024 dé md phong tién
d6 thi cong dam san ting 3. Giao dién cua
phin mém hién thi chi tiét mo hinh 3D cia
dim san, cung voi cic cong cy va chirc ning
nhu Item Tools va TimeLiner. Tab TimeLiner
hién thi bang dir liéu tién d6 vdi cac nhiém vu
cu thé, bao gom théng tin vé tén nhiém vu,
trang thai, ngdy bt ddu va két thuc dy kién
ciing nhu thuc té. Biéu d6 Gantt phia dudi
cung cap cai nhin truc quan vé tién do thi cong
theo thoi gian, gitip xac dinh cac mdc thoi gian
quan trong.

3.2. So sanh cong nghé BIM va phuwong
phap lap tién do truyén thong

Viéc ung dyng md hinh théng tin (BIM)
trong quan 1y tién d6 xdy dung dy 4n nha cao
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Nguén: Céng bo tac gid, (2024).

tang mang lai nhiéu loi ich, dic biét dbi vai
chu dau tu co thé quan ly du an mét cach truc
tiép. BIM cho phép tao mé hinh 3D toan dién
két hop thong tin thiét k& ké hoach va quy
trinh xay dung, tang cudng tinh chinh xac va
hiéu qua trong viéc quan 1y tién do thi cong.
Ngoai ra, md BIM c¢6 thé giup phét hién xung
d6t va xur Iy sém, giam thiéu rii ro va tri hodn
xay dung.

Khi so sanh véi phuong phap lap tién do
truyén théng bang Microsoft  Project,
Navisworks cung cip mot cach tiép can truc
quan va tich hgp hon. MS Project chu yéu tap
trung vao viéc 1ap ké hoach va quan 1y tién do
thong qua biéu d6 Gantt va cac bang dit lidu,
cho phép ngudi quan 1y du an theo di tién do
va diéu chinh lich trinh. Tuy nhién, MS Project
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thiéu kha ning mo phong tryc quan 3D cua cic
hoat dong xay dung, diéu nay lam giam kha
nang tryc quan héa cac xung dot tiém 4n va tac
dong ctia cac thay doi trong tién do.

Tuy nhién, vi¢c ddi sanh thyc té gilia viéc
quan ly tién d6 truyén thong va ap dung  mod
hinh théng tin dy 4n gip kha nhiéu khé khin
do hién tinh hinh thuc té tai cac dy 4n van con
dan xen gilta 2 md hinh. Andrade va cong su
(2024) khi phan tich ty 1& bién dong vé chi phi
va thoi gian dbi véi cac du an c6 muc do s
dung BIM cao c6 sy bién dong chi phi va thoi
gian thip hon, béi vi ching tan dung hau hét
cac loi ich di kém véi viéc st dung mé hinh
BIM va ty dong hoa dy an, cho phép chia s¢é
thong tin gilra cac phong ban khac nhau, sua
chira 15i va xéc dinh cac xung dot trude khi bt
dau thi cong.

Viéc ap dung md hinh thong tin dy an tai
Viét Nam, dic biét & khu vuc DPBSCL hién
van con gip nhiéu thach thirc. Pau tién 1a dau
tu phan mém, phan cting va dao tao dé sir dung
BIM hiéu qua. Thach thirc tiép theo 1a quan 1y
va tich hop dir liéu tir nhiéu ngudn, dam bao
chinh xac, déng bd va bao mét thong tin. Cudi
cung, thach thtrc 1a tao sy phdi hgp va tuong
tac giita cac bén lién quan, thay ddi cach lam
viéc va tu duy ctia nganh xay dung.

4. KET LUAN

Mo hinh thong tin du an (BIM) da chimg
minh la mdt cong cu manh mé& va hiéu qua
trong viéc mod phong va quan 1y tién do thi
cong du an xay dung. Viéc st dung BIM
khong chi giup truc quan hdéa qua trinh thi
codng ma con cai thién su hop tac gilta cac bén
lién quan, t6i wu hoa phan bd ngudn luyc va
giam thi¢u cac xung dot tién do. Kha nang tich
hop dit liéu thoi gian thuc tir cong trudng giup
cac md phong dua trén BIM cung cép nhimng
dy doan chinh x4c hon vé thoi gian hoan thanh
du an, tir d6 nang cao hi¢u qua quan ly va thuc
hién dy 4n. BIM khéng chi mang lai loi ich vé
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mit k¥ thuat ma con gop phan cai thién quy
trinh lam vi¢c, tdng cudng tinh minh bach va
giam thiéu riii ro trong qué trinh thi cong.

Mic du viéc trién khai BIM con ddi mit
v6i nhiéu thach thirc, tir chi phi dau tu ban dau
dén yéu cau vé k¥ ning va kién thirc chuyén
moén, nhung nhitng 1¢i ich ma cong nghé nay
mang lai 1a khong thé phi nhan. Trong tuong
lai, viéc nghién ciru va phat trién cac tmg dung
ctia BIM céan tiép tuc duoc déy manh dé khai
théc t6i da tiém ning cua cong nghé nay. Cac
bén lién quan trong nganh xdy dung cin hop
tac chat ché dé vuot qua nhiing rao can hién tai
va tan dung BIM mét cach hiéu qua nhét. Qua
do, nganh xay dung s€ dat dugc nhitng budce
tién quan trong trong viéc quéan 1y va thuc hién
cac dy 4n mot cach bén vimg va hidu qua.
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3D SIMULATION OF CONSTRUCTION PROGRESS USING BUILDING
INFORMATION MODELING

ABSTRACT

Efficient construction progress management is crucial to ensuring that projects are completed on
schedule and within budget constraints. Building Information Modeling (BIM) is an advanced
technology in the construction industry that enables the integration of design, construction, and project
management information into a single 3D model, enhancing coordination among stakeholders. The
research focuses on 3D construction scheduling simulation for a real-world project using Autodesk Revit
and Navisworks Manage, which helps visualize the construction process and identify potential conflicts
early. The results indicate that applying BIM in project progress management enables stakeholders to
gain a clear understanding of the on-site conditions, minimizing risks during the construction process.
The research results show that the application of BIM in project schedule management allows
stakeholders to clearly understand the real-time situation at the construction site, thereby minimizing
risks during project execution.

Keywords: Building information modeling, MS project, naviswork, schedule management
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