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Giao tiép hiéu qua 12 yéu t6 quyét dinh thanh cong ctia cdc du 4n x4y dwng, nhung tai Viét Nam, sy 1di rac
trong trao ddi thong tin gay nhiéu thach thitc va chura ¢6 khung tiéu chi do luong cu thé. Nghién citu da xay
duwng khung 30 tiéu chi do lwdng hiéu qua giao tiép trong cic dv 4n theo mo hinh tng dung BIM, thong qua
tdng hop tai lidu, tham khao ¥ kién chuyén gia va khao sat 152 ngudi (ty 18 hop 1é 87,4 %). Két qua phan
tich chi ra ring céc tiéu chi nhv mifc d6 chinh xac, tinh nhit quan thong tin, va kha ning phat hién xung
dbt, khing dinh vai trd quan trong cia chiing trong viéc nang cao chit lvgng trao dbi théng tin trong dif 4n.
Khung do luwong nay khéng chi hd trg cho thuc tién ma con m& ra hwéng di cho sy phét trién BIM trong
twwong lai tai Viét Nam. Tuy nhién, cAn mé rong quy mé méu d@ ting tinh dai dién va tim hiéu v& yéu t6 vin

héa sé 14 yéu t6 quan trong gitip hoan thién hon trong cac nghién cttu tiép theo.
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Effective communication is pivotal to the success of construction projects; however, in Vietnam, fragmented
information exchange poses significant challenges, and a specific framework for measuring communication
effectiveness has been lacking. This study developed a framework of 30 criteria to evaluate communication
effectiveness in construction projects adopting Building Information Modeling (BIM), utilizing literature
review, expert consultation, and a survey of 152 participants (87.4% valid response rate). The analysis
highlights criteria such as information accuracy, consistency, and conflict detection capability, underscoring
their critical role in enhancing information exchange quality within projects. This framework not only
provides practical support but also paves the way for the future development of BIM in Vietnam.
Nevertheless, expanding the sample size to enhance representativeness and exploring cultural factors are

essential for further refinement in subsequent studies.

1. Gi6i thidu

hinh BIM gitip khic phuc nhitng han ché nay bing cich cung cip mét

nén tang dit liéu chung, cho phép cac bén lién quan truy cap dit liéu

Nganh xay dung toan ciu dang trdi qua mét cudc cich mang
coéng nghé, trong d6 M hinh Théng tin Céng trinh (BIM) ndi 1én nhw
mot giai phép cbt 16i, thay ddi cach thitc quan 1y va thue hién cac dw
an xdy dyng [1]. Sy thanh céng clia cdc dy 4n xdy dung khong thé
thiéu giao tiép, day 1a yéu t6 quyét dinh v&i 55 % (theo vién PMI)
thanh cong phu thudc vao kha ning quan 1y giao tiép [2].

Theo Quyét dinh s§ 258/QP-TTg ctia Thii twéng Chinh phi ban
hanh tit nim 2023, viéc 4p dung bit budc BIM cho cac céng trinh st
dung vén diu tu cong cp I trd 1én da chinh thite ¢ hiéu lue. Pidu
nay cho thiy yéu ciu cip thiét trong viéc do lwdng hiéu qua giao tiép
giita cac bén lién quan trong qua trinh trién khai BIM.

Céc phuong phap truyén théng sit dung ban vé 2D thuwdong din
dén hiéu 1am, thiéu théng tin va giy khé khin trong viéc ddng bd

giita cac bén lién quan, dé bi cham tré va chi phi phat sinh [3]. Md
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thoi gian thyc, cai thién tinh chinh xac va minh bach [4]. Tuy nhién,
viéc 4p dung BIM vin dbi mit v6i cac thach thitc nhu chi phi trién
khai cao, thiéu k§ ning chuyén mén va sy khang cy vé vin hoa td
chtic [5].

Céc nghién cifu trén thé gidi di chi ra ring ng dung BIM khéng
chi gitip gitip giam thiéu sai sé6t thiét k&, t6i wu héa ngudn Ivc ma con
cai thién ning suét théng qua kha ning phat hién xung dot sém va
chia sé thong tin minh bach [6, 7]. Nghién cttu ctia tdc gia Yao Huang
va céng su cho biét BIM lam tdng mat do két ndi gitta cac bén lién
quan, giam d6 tip trung ctia mang giao tiép, ti* d6 ning cao hiéu qua
phéi hop lién tb chiic va ndi td chite trong cac du 4n xay dung [8].

Tai Viét Nam, c4c nghién cttu nhu ctia Nguyén Ngoc Anh v cong
su, L& Ngoc Quyét va cong su [9, 10] da cho thiy tiém ning ctia BIM

trong viéc ning cao hiéu qua quan 1y va giao tiép trong cac du an xay
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dung. Tuy nhién, viéc ng dung BIM tai Viét Nam van con nhiéu han
ché béi cac yéu t6 nhu quan Iy thit céng, thiéu tiéu chuén héa va sy
thiéu déng bo giita cac phdn mém BIM v&i quy trinh hién tai.

Mic dit d3 c6 nhidu nghién cttu v& BIM va cac lgi ich ma né
mang lai nhung cac nghién citu hién tai vin chuira cung cp mét khung
tiéu chi toan dién dé do lwdng hiéu qua giao tiép trong cac dy an BIM,
dic biét trong bbi canh cac qubc gia dang phat trién nhw Viét Nam
[4]. Vicécly do trén, tic gia nhan ra ring cin c6 mét khung tiéu chi
do luong hiéu qua giao tiép dé phit hop v6i bbi canh Viét Nam, noi
céc dy 4n xay dyng yéu ciu k§y thudt cao va ngay cang phtc tap vé
quy mé. Bing cach xay diung mét khung tiéu chi do lwdng hiéu qua
giao tiép trong cic dv 4n xdy dung theo mé hinh @ng dung BIM tai
Viét Nam, nghién cttu nay sé hé tr¢ cac doanh nghiép c6 cai nhin 4n
twong va hidu dvoc tAim quan trong ctia BIM tit d6 nang cao ning luc
canh tranh. Bén canh d6, khung tiéu chi ciing gép phin 1am co s& xay
dung mot bo tiéu chudn BIM hoan chinh cho dit nwée trong tuong

lai gan.

2. Khai niém, dinh nghia va téng hop cac tiéu chi
2.1. Cdc khdi niém va dinh nghia

Mo hinh Théng tin Céng trinh (Building Information Modeling
- BIM) dugce dinh nghia 1a mot trong nhitng phét trién quan trong
nhét trong nganh xay dung, mang dén nhitng quy trinh, c6ng nghé va
tiong tac lanh manh m&i vao thuc tién [11].

Giao tiép duoc vi nhu 13 hoat déng truyén dat, trao dbi va
truyén tai théng tin. Qua trinh giao tiép bao gdm viéc trao dbi va chia
sé thong tin gitta bén giti va bén nhén trong bdi canh du 4n [12]. Hiéu
qua giao tiép dwgc danh gia dwa trén mitc @6 ma qué trinh trao dbi
thong tin dé dat dvoc muc tidu caa dy 4n.

Nhu vay, BIM la mot c6ng cu va quy trinh tdng cudng su cong
téc gitta c4c bén lién quan va tao didu kién thuén 1¢i cho viéc trao dbi

thong tin. [4].
2.2. Téng hop khung tiéu chi do lwdng hiéu qud giao tiép

Tac gia da téng hop dugc 34 tiéu chi ¢6 lién quan dén viéc do
lwdng hiéu qua giao tiép trong du 4n xiy dung theo mé hinh tng dung
BIM, sau khi nghién cifu k§ céc ngudn tai liéu nhu sich, bao, tap chi
cling nhuv tham khao céc luan van lién quan va xay dung thanh bang
cau hoi so bd. Bang nay dugc giii dén cc chuyén gia c6 kinh nghiém
trong nganh xay dung tai Viét Nam dé @anh gia, bd sung, va diéu chinh,
nhdm dam bao céc tiéu chi phan anh diing v& viéc do lwdng hiéu qua
giao tiép gitta cac bén lién quan va mdc d6 ap dung BIM vao duv &n. Tuy
nhién, c4c chuyén gia dd khong bd sung thém tiéu chi nao va sau khi
hiéu chinh, bang cau hoi rit gon con 30 tiéu chi va dugc phin thanh 6
nhém dugc trinh bay trong Bang 1 dudi day:

Bang 1. Téng hop cac tiéu chi do lwdng hiéu qua giao tiép trong du

&n xay dung.
Nguon
STT Ma Tiéu chi do luvong t}glam
hoa khao
NHOM A: CHAT LUGNG THONG TIN DU AN
1 Al | Mtc d9 chinh xac ctia thong tin [13]
2 | A2 |Miic d6 diy di cta théng tin [13, 14]
3 A3 | Tinh kip thoi ctia thong tin [15]
4 A4 | Mtc d6 minh bach cua théng tin [15]
5 A5 | Tinh nhit quan cta théng tin giita cic phién [13]
ban
6 A6 | Mtic d6 nhit quén gitta cic ngudn dit liéu [14, 15]
7 A7 | Mtc d6 phan quyén truy cdp thong tin mat [16]
trong du &n
NHOM B: HIEU QUA GIAO TIEP & PHOI HGP
8 | Bl |Mitc dd lién két thong tin giita cac bo phan | [14, 17]
9 B2 |Kha nidng quan ly va chinh stta thong tin [18]
10 | B3 |Miic d6 phan héi trong giao tiép [14, 19]
11 B4 |Tinh tiép cin ctia théng tin [20]
12 B5 |Kha ning kiém tra trang thai thong tin [18]
13 | B6 |Su phii hop giita kénh giao tiép va nodi dung [21]
thong tin
NHOM C: HIEN THI & TiCH HGP DU LIEU
14 | C1 |Mtc dé truc quan va hién thi di liéu [21]
15 C2 |Kha ning chia sé va tich hgp dit liéu [10]
16 | C3 |Kha ning phat hién xung dot [10]
17 C4 | Tinh twong thich dit liéu trong toan doi dy an [10]
18 | C5 |Mifc d6 hd trg da nén tang gitta cac phdinmém |  [16]
NHOM D: CONG TAC & GIAO TIEP DA NGANH
19 | D1 |Hiéu qua giao tiép gifta cic nhém da nganh | [14, 17]
20 | D2 |Kha nang cong tac thoi gian thuc [22]
21 D3 | Kha nang tich hgp dit liéu GIS vao du an [14, 23]
22 | D4 |HS trg giao tiép qua nén tang ddm may [20]
23 | D5 |Tinh lién tuc trong giao tiép gitta cac giai [14, 24]
doan dv an
NHOM E: KHA NANG THICH 'NG & DAO TAO
24 | E1 |Hiéu qua dao tao k§ ning giao tiép [14]
25 E2 |Mitc do sin sang tiép nhan cong nghé [25]
26 | E3 |Tac dong ctia dao tao giao tiép dén hiéu suit [25]
dy an
NHOM F: KHA NANG LAM VIEC TU XA
27 | F1 |Anhhudng cia khoang cach dia Iy dén giao tiép |  [26]
28 | F2 |Hiéu qua giao tiép da ngén ngit [26]
29 | F3 |Kha ning duy tri hiéu sult giao tiép tir xa [15]
30 F4 | D06 tin ciy ctia hé théng hd tro 1am viéc tit xa [15]
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3. Phuong phap nghién cdu

Sau khi hinh thanh nén y twéng nghién citu, xac dinh muc tiéu
va dbi tugng nghién ctiu, tic gia da tién hanh bude du trong quy trinh
12 thu thap dit liéu. Ti viéc tham khao cac sach, bai bio va tim kiém
céc chuyén gia trong nganh xay dung dé dugc tham vén ¥ kién trii qua
qué trinh sang loc cac tiéu chi, mot bang khao st so bo da dugc hinh
thanh va giti dén céc chuyén gia ¢6 tit 5-10 nim kinh nghiém khao sat
thit. Dwa trén phan hdi, cac tiéu chi triing 1ip dugc luge bo, bang cau
héi chinh thitc gdm 30 tiéu chi dwgc hoan thién.

Bang khao sét sau khi hoan thién da dugc gui di rong rai thong
qua hinh thtc tric tuyén bing Google Form va truc tiép 13 ban gidy dé
tién giai thich dén cic anh chi em hién dang cong téc tai cic cong ty
x4y dung & Viét Nam, cdc dién dang, hoi nhém dé dam bao dit liéu thu
v& da dang dai dién duoc cho tdng thé. Tac gia 4p dung phwong phép
14y mAu thuén tién do giGi han tiép cin va thoi gian, tuy nhién da thuc
hién bwéc sang loc va loai bé c4c bang khong hop 1é d& dam bao d6 tin
cay dit liéu.

Pé dam bao db tin cdy cta dit lidu, viée x4c dinh kich thuée mau
12 buéc khong thé thiéu trong nghién cttu. Theo Hoang Trong [27], sb
lwgng quan sat can téi thiéu gip 4 dén 5 14n sb bién trong nghién ctu.
Véi bang khao sat gdbm 30 tiéu chi, & miu phit hop cAn ndm trong
khoang tit 120 d¢én 150 miu hgp 1&. Trong nghién cifu nay, tic gia da
thu thap duoc tdng cong 152 bang khao sat hop 1, dat ty 18 87,4% trén
tdng sb phat ra.

Sau khi kiém duyét, dit liéu digc nhap vio phin mém SPSS dé
tién hanh phan tich théng ké. Pé danh gia mitc d6 quan trong cua tirng
tiéu chi do lidng hiéu qua giao tiép trong cic du 4n xay dung, tic gia
st dung thang do Likert 5 mitc dg, bao gdm: (1) Hau nhu khéng quan
trong, (2) ft quan trong, (3) Quan trong trung binh, (4) Kha quan trong,
va (5) Rt quan trong. Tiéu chi dwgc dénh gia théng qua gié tri trung

binh va d6 1éch chuén.

4. Két qua nghién ctu
4.1. Théng tin ngudi tham gia khdo sdt

Dit liéu sau khi thu thap va téng hop kiém duyét, tic gia nhan
duoc 152/174 bang dit liéu hop 1é twong duwong 87,4 %, c6 22 bang
khéng hop 18 vi khuyét cau tra 15i hodc tra 161 ddng thoi cling mot mic
d6 & cac tiéu chi chiém khoang 12,6 %.

Nhém dbi ttong tham gia khao sat cha yéu dén tit don vi Tw vin
thiét ké véi ty 1é cao nhét 12 (44,7 %) tuong Gng 68/152 ngudi, tiép
theo 12 Bon vi thi c6ng (36,8 %), trong khi Chui dAu tw/Ban Quan 1y dw
an va Tu van gidm sat 14n lwot chi chiém 14,5 % va 3,9 %. Nhu vay,
dit 1iéu tap trung chii yéu & don vi Tw van thiét ké va Bon vi thi cong.

V2 thoi gian c6ng tdc trong nganh xiy dung ctia ngudi tham gia
khao sét thi nhin chung nhém c6 kinh nghiém t* 3 dén 5 nam véi s6
phiéu 12 58/152 ngudi tong tng ty 18 58 % 1 cao nhit. Cac nhém con
lai 13n lvot 12 ti¥ 5 dén 10 ndm (24,3 %), trén 10 nam (19,1 %) va dudi
3 nam (18,4 %) da phan anh ring phin 16n ngudi tham gia khao sat

d&u c6 da kinh nghiém thite tidn dé cung cip théng tin dang tin cay vé
giao tiép trong céc du 4n xay dyng ng dung BIM tai Viét Nam.

Pbi v6i chite vu hoic vi trf céng tac clia ngudi tham gia khao sat
thi nhin chung, phin 16n dén tit cac ki su xay dung (42,8 %) tiép theo
12 k¥ st cac can bd cip trung nhu Truong, phé phong (15,1 %), Gidm
st cong trinh/Chi huy truedng (9,2 %) hay Cht nhiém - Chu tri (7,2 %)
va, K¥ st BIM chiém ty 1& twong d6i kha 1a (13,2 %). Cac nhém con lai
6 ty 18 thdp hon nhu Kién tric sw/Hoa vién (4,6%), Gidm dbc/Phé
Giam dbc va nhém Khac (cung 3,9%).

Loai dv &n hodc c6ng trinh nguoi tham gia khao sét da titng tham
gia da dang trong loai hinh c6ng trinh ma ngu¢i tham gia da trai nghiém,
vGi trong tAm 1 céng trinh dan dung, phit hop véi xu hiéng phét trién
xay dung tai Viét Nam. Trong d6 Cong trinh dan dung chiém 48/152 cau
tra 10, twong dwong 31,6 %. Nhém dy 4n twong duong nhau la cdc nhém
tham gia dy an nhu cong trinh dan dung, c6ng trinh cong nghiép/ning
lwgng, cong trinh ha ting giao thong/ky thudt (21,7 %), cong trinh ha
tAng giao théng/ky thuét (21,1 %), va cong trinh dan dung, cong trinh
cong nghiép/ky thuat (21,1 %). Hai nhom con lai 14 céng trinh nang
lwgng, cong trinh ha ting giao thong/ky thuit va céng trinh cong
nghiép/ky thuét c6 ty 1é thap nhét, 14n luot 12 3,3 % va 1,3 %.

4.2. Phan tich tri trung binh va xép hang cdc tiéu chi

Dwa trén khao sat di liéu tit 152 ngudi tham gia, tic gia tién
hanh phéan tich théng ké mé ta bao gdm tri trung binh va d6 léch chuin
cho 30 tiéu chi. T d6 loc ra két qua xép hang tri trung binh ctia 10 tiéu
chi do lwdng hiéu qua giao tiép trong cic dy 4n xdy dung Gng dung
BIM tai Viét Nam c6 mtc d6 quan trong 16n nhit dugc trinh bay trong
Bang 2.

Trong Bang 2, két qua phan tich cho thdy “Mitc d6 chinh x4c ctia
théng tin” dwgc xép hang cao nhét va c6 tri trung binh 1a 4,13; didu
nay mang y nghia ring tiéu chi nay trong giao tiép giita cac di 4n 12 v6
cling quan trong d6i v&i ngudi tham gia khao sat. Sy thanh c6ng clia
céc du 4n xiy dung néi chung cin théng tin chinh xac va c6 db tin ciy
cao. Bén canh d6, céc tiéu chi nhu “Mtc d6 nhit quan giita cic ngudn
dit liéu”, “Mitc d6 ddy du ctia thong tin”, “Tinh nhét quén clia théng tin
gitta cac phién ban”, “Kha nang phat hién xung d6t”, “Tinh twong thich
dit liéu trong toan d&i du 4n” va “Tinh lién tuc trong giao tiép giita cac
giai doan du 4n” déu c6 tri trung binh trén mtc 4,0 phan anh nhu ciu
vé sy ddng bo, diy di va tinh lién tuc trong giao tiép ddng thoi dam
bao tht ca cac coéng viéc lién quan déu ciing mot bé dit lidu va duoc cap
nhét lién tuc. Twong tu, cdc tiéu chi con lai c6 tri trung binh gan vé&i
ngudng 4,00 nhv “Mtic d6 minh bach ctia théng tin”, “Hb trg giao tiép
qua nén tang ddm may” va “Mtc do lién két thong tin gitta cac bo phan”
ciing twong dbi quan trong nhing cin cai thién thém. Nhu vay, tit ca
céc két qua trén da cung cip mét khung cac tiéu chi do lwdng vé mic
d6 quan trong ctia hiéu qua giao tiép d6i v&i cac bén tham gia trong du

an xay dung tai Viét Nam.
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Bang 2. Xép hang céc tiéu chi do lwdng hiéu qua giao tiép trong céc

du an xay dung.

dung thong tin

Ma Tiéu chi Trung | Do léch | Xép

héa Binh | chuén |hang

Al | Mtc d6 chinh xac ctia thong tin 4,13 0,88 1

A6 | Mitc d6 nhit quén giita cic ngudn dit liu | 4,07 | 0,88 2

A2 | Mtc d6 diy du cta thong tin 4,06 | 0,93 3

A5 | Tinh nhét quéan ctia thong tin gitta cac | 4,01 0,93 4
phién ban

C3 | Kha nédng phat hién xung dot 4,01 0,95 5

C4 | Tinh tuong thich d@ liéu trong toan| 4,00 0,96 6
doi dv an

D5 | Tinh lién tuc trong giao tiép giita cac| 4,00 0,86 6
giai doan du an

A4 | MGc 6 minh bach cta thong tin 3,99 0,87 8

D4 | Hb trg giao tiép qua nén tang ddm may | 3,99 | 0,85 8

B1 | Mifc do lién két thong tin gitta cic bd phan | 3,96 0,9 10

D2 | Kha ning cOng tic thdi gian thyc 3,93 0,93 11

A3 | Tinh kip thoi ctia thong tin 3,93 0,94 12

C2 | Kha ning chia sé va tich hgp dit liéu 3,91 0,98 13

B2 | Kha ndng quan ly va chinh stta théng tin | 3,89 0,84 14

D1 |Hiéu qua giao tiép gita cidc nhém | 3,89 0,83 14
da nganh

D3 | Kha nang tich hgp dit liéu GIS vao du &n | 3,88 0,94 16

C1 | Mdc do tric quan va hién thi di liéu 3,86 0,94 17

F4 | D6 tin ciy ctia hé théng hé tro lam viéc | 3,84 | 0,83 18
tf xa

B3 | Mitc d6 phan hdi trong giao tiép 3,83 | 0,84 | 19

A7 | Mitc d6 phan quyén truy cip thong tin| 3,8 0,94 20
mat trong du an

B5 |Kha ning kiém tra trang thai thong tin 3,8 0,86 21

E3 |Téc dong ctia dao tao giao tiép dén| 3,77 0,87 22
hiéu sut dv 4n

El |Hiéu qua dao tao ki ning giao tiép 3,73 0,88 23

B4 | Tinh tiép c4n cta théng tin 3,72 | 0,87 | 24

C5 |Mitc d6 hd trg da nén tang giita cic| 3,72 | 0,94 24
phin mém

F2 |Hiéu qua giao tiép da ngdn ngit 3,72 0,91 25

F3 |Kha niing duy tri hiéu sut giao tiép tirxa | 3,7 0,86 27

F1 | Anh hwéng clia khoang cch dia 1y dén | 3,68 0,94 28
giao tiép

E2 | Mtic dd sin sang tiép nhan céng nghé 3,67 | 094 | 29

B6 |Su phil hop giita kénh giao tiép vanoi| 3,66 | 0,91 | 30

5. Két luan

Nghién cttu da thanh c6ng xay dung mot khung tiéu chi do lwong
hiéu qua giao tiép trong cic du 4n xay dung tai Viét Nam theo mo hinh
ttng dung BIM. Thong qua viéc tbng hop tai liéu tham khdo va tham
vén ¥ kién tit chuyén gia, nghién citu d3 xac dinh 30 tiéu chi quan trong,
dugc dénh gid qua bang cau hoéi khao sat tit 152 ngudi tham gia (ty 1é
hop 1& 87,4 %), chit yéu dén tit cic don vi tw vén thiét ké va thi cong,
st dung thang do Likert 5 mttc 6. K&t qua ndi bat véi 10 tiéu chi hang
du, trong d6 "Mtic d6 chinh xéc clia thong tin" dat tri trung binh 4,13,
khéng dinh vai trd ¢t 16i cta thong tin 1a dang tin cdy, cling cac tiéu
chi nhu "Mttc d6 nhét quan giita cdc ngudn dit liéu" va "Kha ning phat
hién xung dot" ciing dat trén 4,0. Khung nay cung cip nén tang quan
trong, gilip cic cong ty xay dung cai thién giao tiép, dam bao thong tin
chinh x4c va thic ddy sv lién két gitta cac bo phan thong qua BIM. Pbi
vGi doanh nghiép, cin wu tién trién khai c4c tiéu chi dugc danh gid cao
nhét, ddng thoi xay dung 16 trinh dao tao nhan Iyc va tich hop BIM vao
quy trinh ndi bd. V& phia co quan quan 1y nha nudc, cAn xem xét xay
dung chinh s4ch hd trg, chuén héa va khuyén khich 4p dung BIM trong
cac du an cong trinh, dic biét 13 cic du 4n st dung v6n nha nude. Tuy
nhién, nghién ctu con han ché do quy mé miu va thoi gian thye hién,
cling v6i viée chira phén tich siu cac yéu t6 viin héa té chitc — mot nhan
t6 c6 thé anh hudng déang ké dén hiéu qua giao tiép. Cac nghién ctu
twong lai cAn mé réng pham vi, 4p dung ldy mAu ngiu nhién va kham
phé thém khia canh vin héa dé hoan thién khung tiéu chi, gép phin
nang cao hiéu qua giao tiép trong céc du an xiy dung #ng dung BIM

tai Viét Nam.
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Tuyén bb tac gia
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Tai liéu tham khao

[1]. M. Viklund Tallgren, M. Roupé, M. Johansson, and P. Bosch-Sijtsema, "BIM
tool development enhancing collaborative scheduling for pre-construction,"
Journal of Information Technology in Construction, vol. 25, pp. 374-397,
07/28 2020, doi: 10.36680/j.itcon.2020.022.

[2]. S. Ali, Y. Hegazi, H. Shanawany, and A. Othman, "BIM Roles in Enhancing
Building Performance in Construction Projects Through Communication
Management Case Study: The Grand Egyptian Museum," in IOP Conference
Series: Earth and Environmental Science, 2024, vol. 1283, no. 1: IOP
Publishing, p. 012008.

[3]. K. C. Goh, H. H. Goh, S. Toh, and S. Ang, "Enhancing communication in
construction industry through BIM," 2014.

JOMC | 72



Tap chi Vat liéu & Xdy dung Tdp 15 S6 03 ndm 2025

[41.

[51.

[6].

[71.

[8].

[9].

[10].

[11].

[12].

[13].

[14].

[15].

N. Van Tam, D. T. Ngoc, Q. T. Nguyen, and N. and Le Dinh Quy, "Factors
affecting adoption of building information modeling in construction
projects: A case of Vietnam," Cogent Business & Management, vol. 8, no. 1,
p- 1918848, 2021,/01/01 2021, doi: 10.1080,/23311975.2021.1918848.

Y. Li, M. Skibniewski, Z. wu, R. Wang, and Y. Le, "Information and
Communication Technology Applications in Architecture, Engineering, and
Construction Organizations: A 15-Year Review," Journal of Management in
Engineering, vol. 31, p- A4014010, 07/09 2014, doi:
10.1061/(ASCE)ME.1943-5479.0000319.

M. N. Maliha, B. A. Tayeh, and Y. I. Abu Aisheh, "Building information
modeling (BIM) in enhancing the applying of knowledge areas in the
architecture, engineering and construction (AEC) industry," The Open Civil
Engineering Journal, no. 1, 2020.

Q. Dao and Q. Nguyen, "A Case Study of BIM Application in a Public
Construction Project Management Unit in Vietnam: Lessons Learned and
Organizational Changes," Engineering Journal, vol. 25, pp. 177-192, 07/31
2021, doi: 10.4186/¢j.2021.25.7.177.

Y. Huang, L. Wu, J. Chen, H. Lu, and J. Xiang, "Impacts of building
information modelling (BIM) on communication network of the construction
project: A social capital perspective," PLOS ONE, vol. 17, 10/11 2022, doi:
10.1371/journal.pone.0275833.

N. Q. Le, M. Er, and S. Sankaran, "The Implementation of Building
Information Modelling (BIM) in Construction Industry: Case Studies in
Vietnam," International Journal of Engineering and Technology, 2018.

P. T. S. Nguyén Ngoc Anh , Nguyén Thanh Viét, "Phan tich mitc d§ quan
trong ctia cic chi sb danh gia chit lvong trao dbi thong tin giita cic bén
tham gia dy 4n xay dung," Tap chi Vat liéu va Xay dung - B6 Xay dung, vol.
14(01), pp. Trang 75 - Trang 80., 2024. [Online]. Available:
https://doi.org/10.54772/jomc.01.2024.626.

A. Okakpu, A. GhaffarianHoseini, J. Tookey, J. Haar, A. Ghaffarianhoseini,
and A. Rehman, "A proposed framework to investigate effective BIM
adoption for refurbishment of building projects," Architectural Science
6, pp. 467-479, 2018/11/02 2018, doi:
10.1080,/00038628.2018.1522585.

S. Littlejohn, K. Foss, and e. p. Utomo, Theories of Human Communication.
2011.

C. Eastman, P. Teicholz, R. Sacks, and K. Liston, "BIM handbook: A guide to
building information modeling for owners, managers, designers, engineers
and contractors," in BIM handbook, I. Saeed Ed. Canada: John Wiley & Sons,
Inc., Hoboken, New Jersey, 2011.

K. C. Goh, H. H. Goh, S. Toh, and S. Peniel Ang, "Enhancing communication

in construction industry through BIM," in 11th International Conference on

Review, vol. 61, no.

Innovation and Management, 2014, pp. 313-324.
E. Safapour, S. Kermanshachi, S. Kamali Rad, and D. Tran, "Identifying

Effective Project-Based Communication Indicators within Primary and

[16].

[17].

[18].

[19].

[20].

[21].

[22].

[23].

[24].

[25].

[26].

[27].

Secondary Stakeholders in Construction Projects," Journal of Legal Affairs
and Dispute Resolution in Engineering and Construction, vol. 11, 02/12
2019, doi: 10.1061/(ASCE)LA.1943-4170.0000332.

E. Safapour, S. Kermanshachi, and S. Kamali Rad, "Analysis of Effective
Project-Based Communication Components within Primary Stakeholders in
Construction Industry," Built Environment Project and Asset Management,
10/01 2020, doi: 10.1108/BEPAM-02-2020-0026.

M. A. R. Befrouei and M. Taghipour, "Identification and management of risks
in construction projects," American Journal of Civil Engineering, vol. 3, no.
5, pp. 170-177, 2015.

C. Merschbrock and B. E. Munkvold, "Effective digital collaboration in the
construction industry — A case study of BIM deployment in a hospital
construction project," Computers in Industry, vol. 73, pp. 1-7, 2015/10/01/
2015, doi: https://doi.org/10.1016/j.compind.2015.07.003.

R. Davies and C. and Harty, "Measurement and exploration of individual
beliefs about the consequences of building information modelling use,"
Construction Management and Economics, vol. 31, no. 11, pp. 1110-1127,
2013/11/01 2013, doi: 10.1080/01446193.2013.848994.

A.-M. Mahamadu, M. Lamine, and C. A. and Booth, "Critical BIM
qualification criteria for construction pre-qualification and selection,"
Architectural Engineering and Design Management, vol. 13, no. 5, pp. 326-
343, 2017/09/03 2017, doi: 10.1080/17452007.2017.1296812.

E. N. Shaqour, "The role of implementing BIM applications in enhancing
project management knowledge areas in Egypt," Ain Shams Engineering
Journal, vol. 13, no. 1, p. 101509, 2022/01/01/ 2022,
https://doi.org/10.1016/j.asej.2021.05.023.

J. Won, G. Lee, C. Dossick, and J. Messner, "Where to Focus for Successful

doi:

Adoption of Building Information Modeling within Organization," Journal
of Construction Engineering and Management, vol. 139, no. 11, p.
04013014, 2013/11/01 2013,  doi: 10.1061/(ASCE)CO.1943-
7862.0000731.

A. M. Abdelalim and Y. Abo. elsaud, "Integrating BIM-based simulation
technique for sustainable building design," in International Congress and
Exhibition"
Geotechnology", 2018: Springer, pp. 209-238.

Sustainable Civil Infrastructures: Innovative Infrastructure
A. Dainty, D. Moore, and M. Murray, "Communication in Construction:
Theory and Practice," Communication in Construction: Theory and Practice,
pp. 1-263, 01/01 2005, doi: 10.4324/9780203358641.

M. Barison and E. Santos, "An overview of BIM specialists," 01/01 2010.

N. T. V. Nguyén Hdng Vii "Phén tich cac yéu té anh hwong dén sy hop tac
gitta cdc bén tham gia dy 4n xay dung trong giai doan thi cong," Tap chi
Vat liéu va Xay dung - B6 Xay dung, vol. 2, pp. Trang 74 — Trang 82, 2021,
doi: 10.54772.

C. N. M. Ngoc, Phuong phép nghién ctiu trong kinh doanh. Nha xuét ban
Théng ké, 2008.

JOMC | 73



