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TOM TAT

Nganh x4y dwng toan ciu dang chiu ap lwc c6 hiru vé ning suit thip, lang phi vt liéu tir 20-
30% chi phi dw 4n va ty 1& vwot tién d6 cao. Xay dwng Tinh gon (Lean Construction - LC) da ndi
1én nhw mot triét ly quan 1y san xuit c6 hé théng nham gidi quyét nhirng thach thirc nay. Bai
téng quan hé théng nay phan tich 91 nguon tai liéu vé LC giai doan 1988-2025 theo siu ndi
dung: (1) nén tang ly thuyét tir Hé thong San xuit Toyota va ly thuyét TFV cia Koskela; (2) hé
théng cdng cu gom Last Planner System, Value Stream Mapping va KanBIM; (3) bang ching
thwe nghiém tlr hon 15 quéc gia véi PPC cai thién tir 35-50% lén 65-85%, gidm 16-25% chi
phi va ting 24-50% ning sudt; (4) phin tich 40 rao can trong sdu nhém theo khu vyec dia ly;
(5) tich hgp cong nghé sé v&i 56 twong tic BIM-Lean va 54 twong tac LC-10T; va (6) trién vong
rng dung trong bdi canh Viét Nam. K&t qua chi ra rang LC cung cip nén tang ly thuyét virng
chic va cong cu thuc tién dé cai thién hiéu suit dw 4n, dong thoi xac dinh nidm khoang tréng
nghién ctru cin wu tién trong hwéng téi Lean Construction 4.0.
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ABSTRACT

The global construction industry faces persistent challenges of low productivity, material
waste of 20-30% of project cost, and chronic schedule overruns. Lean Construction (LC) has
emerged as a systematic production management philosophy to address these structural
problems. This systematic review analyzes 90 sources on LC from 1988 to 2025 across six
dimensions: (1) theoretical foundations from the Toyota Production System and Koskela's
Transformation-Flow-Value theory; (2) key tools including Last Planner System, Value Stream
Mapping, and KanBIM; (3) empirical evidence from over 15 countries showing PPC
improvement from 35-50% to 65-85%, 16-25% cost reduction, and 24-50% productivity
increase; (4) analysis of 40 barriers across six categories and geographic regions; (5) digital
technology integration encompassing 56 BIM-Lean interactions and 54 LC-IoT interactions;
and (6) implications for LC application in Vietnam. Results demonstrate that LC provides a
robust theoretical framework and practical tools for significant project performance
improvement. Five research gaps are identified as priorities: longitudinal evidence of LC
sustainability, empirical validation of LC-IoT interactions, developing-country contexts, LC-ESG
linkage, and LC application in megaprojects—collectively pointing toward a Lean Construction
4.0 research agenda.
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1. Gidi thiéu

Nganh xdy dung dong vai tro then chét trong nén
kinh té toan cau, véi quy mo thi triedrng dat 7,28 nghin
ty USD nam 2022 va dw bao tang 1én 10,5 nghin ty
USD vao nam 2030 [1]. Nganh nay dong gép khoang
13% GDP toan ciu va tao viéc lam cho hang tram
triéu lao déng [2]. Tuy nhién, bat chdp quy mo kinh té
16m, Dién dan Kinh t& thé gi6i [3] ghi nhan ning suit
lao dong trong xiy dwng gin nhw khong thay dai
trong 50 ndm qua — mot tinh trang hoan toan déi lap
vGi xu hwdng ting trrdng lién tuc ciia nganh san xuit
ché tao.

Thuec trang nay bat ngudn tir cic van dé c6 tinh hé
thong, khong phai ngiu nhién. Khoang 90% cac siéu
dw an (megaproject) trai qua cham tién do va vuot
chi phi [4]. Ty 1€ 1ang phi vat liéu wérc tinh tir 20-30%
chi phi dv an [5], trong khi lang phi tong hop — bao
gom lao dong, thoi gian cho doi va quy trinh khong
tao gia tri — c6 thé 1én dén 25-50% [6]. Néu nganh
xay dung nang dwoc nang suit 1én ngang mirc nganh
san xuit, gia tri gia ting hang ndm toan cau cé thé
ting thém 1,6 nghin ty USD [1]. Ap luwc tir dd thi héa
nhanh, bién doi khi hdu va yéu ciu phat trién bén
vitng dang doi hoi nganh phai tim kiém phwong phap
quan ly c6 hiéu qua hon.

Trong boi canh d6, Xy dung Tinh gon (Lean
Construction - LC) ndi lén nhw mot hwéng tiép can co
hé théng va c6 co s& ly thuyét virng. LC tip trung vao
ba muc tiéu c6t 16i: loai bd lang phi (muda), t6i da héa
gia tri cho khach hang, va cai tién lién tuc [7]. Tinh dén
nay, LC da duorc trién khai tai hon 40 qudc gia véi két
qua tich cuwc duoc ghi nhan vé chi phi, tién do va chat
lwong [8]. Jasti va Kodali [9] xac nhan c4c nguyén tic
tinh gon tlr san xuit ché tao c6 thé dwoc diéu chinh
thanh cong sang cac nganh khac, trong dé xay dung
1a linh vuc quan trong nhat vé quy mé kinh té.

Maic du s6 lwong cong bo vé LC ting nhanh trong thip
Ky qua, cic tong quan hién c6 thuwdng tip trung vao
tirng khia canh riéng 1é: mot cong cu cu thé, mot khu
vuee dia 1y, hodc mot giai doan phat trién nhat dinh.
Chuwa c6 tong quan nao cung cap birc tranh hé thong
tir nén tang ly thuyét dén trién khai thyc tién va tich
hop cong nghé s6, dic biét la chwa két noi duoc voi
b6i canh cac nuée dang phat trién nhw Viét Nam. Bai
tong quan nay nham 14p day khoang tréng do.
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Nghién ctru 4p dung phwong phéap téng quan van
ban hé théng theo hwéng dan PRISMA 2020 [10] va
khung danh gia chitlwong ciia Booth va cong sw [11].
Tai liéu dwoc thu thap tir Scopus, Web of Science, ky
yéu IGLC (1993-2025) [12] va Google Scholar, v&i
khung phan loai theo Grant va Booth [13]. Tir khoa
tim kiém bao gom: "lean construction”, "last planner
system”, "TFV theory", "BIM lean integration”, "lean
construction barriers". Quy trinh sang loc theo bén
bwéc PRISMA: (i) nhan dién (identification) — tim
kiém ban dau thu dwoc 412 ban ghi; (ii) sang loc tiéu
dé va tom tat (screening) — loai 187 ban ghi do trung
lap hodc khéng lién quan; (iii) danh gia toan van
(eligibility) — loai thém 135 bai do khéng dap tng
tiéu chi chat lwong hodc pham vi; (iv) dwa vao phan
tich (included) — 91 nguon tai liéu tir 1988 dén 2025
dwoc chon, véi trong tam giai doan 2020-2025. Bai
tong quan bao gém 6 ndi dung chinh: (1) nén tang ly
thuyét; (2) cong cu va ky thuat; (3) bang chirng thuc
nghiém; (4) rao can trién khai; (5) tich hop cong nghé
s0; va (6) g dung tai Viét Nam.

2.Nguodn goc va nén tang ly thuyét
2.1. Hé théng sdn xudt Toyota va tw duy tinh gon

Tw duy tinh gon bat ngudn tir Hé théng San xuit
Toyota (Toyota Production System - TPS), dwoc
Taiichi Ohno [14] va Shigeo Shingo [15] phat trién tai
Toyota Motor Corporation sau Thé chién II trong boi
canh Nhat Ban thiéu von va tai nguyén, budc phai san
xudt hiéu qua hon thay vi san xuit nhiéu hon. TPS
duoc xay dwng trén hai tru cét: (1) Just-in-Time (JIT)
— san xuit dung sdn pham, ding s6 lwong, ding thoi
diém, khong san xuit dw mot don vi nao; va (2) Jidoka
— tw ddng hoa c6 kha ndng nhan biét 16i va dirng quy
trinh ngay khi xay ra bat thwong, thay vi dé 16i lan
truyén va tich liiy qua cac cong doan tiép theo. Ohno
[14] dong thoi xac dinh bay loai lang phi (muda) c6t
16i cén loai bo, trong khi Shingo [15] déng gop ki
thudt SMED (Single Minute Exchange of Dies) giam
thoi gian chuyén d6i san pham xuéng dwéi 10 phit.

Thuit ngit "Lean" dwoc dat ra Ian dau nam 1988
béi Krafcik [16] trong bai bao c¢6 anh hwdng lém trén
Sloan Management Review, ddt tén cho mot hé thong
san xudt "tinh gon" (lean) d6i 14p véi san xuat hang
loat "d6 s6" (buffered). Womack, Jones va Roos [17]
sau d6 phd bién khai niém nay réng rii qua cuén sach
"The Machine That Changed the World", chtrng minh
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bang dit liéu dinh lwong rang nha san xuit 6 t6 Nhat
Ban dat nang suit cao hon 2 lan va chitlwong téthon
v6i it khdng gian, von va nhan lwc hon so véi déi tha.
Liker [18] hé théng hoa tw twdng Toyota thanh 14
nguyén tic quan ly trong bdn nhém (4P: Philosophy
— triét ly dai han; Process — quy trinh dung; People
& Partners — phét trién con nguwoi; Problem Solving
— gidi quyét van dé lién tuc). Womack va Jones [19]
chit loc thanh ndm nguyén tic Lean Thinking c6 thé
ap dung cho bat ky nganh nao: xac dinh gia tri tir goc
do khach hang, nhan dién dong gia tri, tao dong chay
lién tuc, thiét 1ap hé thong kéo, va theo dudi sw hoan
hao. Fullerton va McWatters [20] xac nhan bang dir
liéu thirc nghiém tir cAc nha may rang mirc do trién
khai JIT c¢6 twong quan dwong dang ké véi hiéu suit
t0 chitrc — cung cip co s& dinh lwgng cho viéc ap
dung tw duy tinh gon. Ngoai JIT, Spearman va cOng sw
[21] phat trién CONWIP (Constant Work-In-Process)
nhuw giai phap kiém soat lwong WIP khong déi trong
moi trwong bién déng cao, trong khi Agustiady va
Cudney [22] déng gép phwong phap TPM (Total
Productive Maintenance) d€ duy tri hiéu suit thiét bi
t6i wu va tranh lang phi cho doi do hdng may.

2.2. Sw ra doi cta Xdy dung Tinh gon

Viéc chuyén giao tw duy tinh gon sang nganh xiy
dung bat dau c6 hé théng tir ddu nhitng nam 1990.
Dbiém khdi dau 1a mot ciu hdi can ban: tai sao nganh
x4y dwng, du di 4p dung nhiéu céng cu quan ly dw 4n
tinh vi, van lién tuc chim tién dg, vwot chi phi va cé
lang phi cao? Bao cao kj thuat cia Koskela nam 1992
tai Pai hoc Stanford [23] tra 10 cau héi nay: quan ly
xdy dung truyén thong chi nhin san xuit qua lang
kinh "bién d6i" (chuyén dau vao thanh dau ra) va bo
qua toan bd nhitng gi xay ra gitra cac bwéc bién dai
— cho doi, di chuyén, ki€ém tra — chinh 1a noi phan
16m lang phi ton tai. Koskela [23] dé xuat 11 nguyén
tac cai tién dong chay ap dung cho xay dung, trong d6
ndi batla gidm bién dong, rit ngan thoi gian chu trinh
va tang tinh minh bach quy trinh.

Nam 1993, International Group for Lean
Construction (IGLC) [12] dwoc thanh 13p, danh dau
sw ra doi chinh thirc cia LC nhw mot linh v nghién
ctru doc 1ap vai hoi nghi hoc thuat thwong nién lién
tuc dén nay. Howell va Ballard [24] déng gép quan
trong trong phat trién cac khai niém va céng cu LC
thuc tién trng dung dworc tai cong trromg. Koskela va
Howell [25] 14p luan truc tiép rang ly thuyét quan ly

43

dy an truyén théng — dwa hoan toan trén mé hinh
bién doi va kiém soat theo ké hoach — la chwa du va
khong thé gidi quyét tinh bat dinh von cé cia xay
dung; cdn mot ly thuyét méi toan dién hon.
AlSehaimi va cong sw [26] b6 sung bang cach chi ra
nhu ciu cip thiét vé cac phwong phap nghién ctru
thay thé trong quan ly xay dung, dac biét khi phan
tich nguyén nhan géc ré ctia chAm tré dw 4n — hau
hét cac nghién ctru truyén thdng chi mo ta hién twong
ma khoéng chi ra dwgc nguyén nhan hé thong.

2.3. Ly thuyét Bién déi - Dong chdy - Gid tri

béng gop ly thuyét quan trong nhit va cé hé thong
nhit cho LC la ly thuyét Ly thuyét Bién do6i-Dong
chay-Gia tri (Transformation-Flow-Value) dwoc
Koskela [27] phat trién trong ludn an tién si ndm
2000. Xuat phat diém ctia TFV 1a nhan dinh rang bat
ky ly thuyét san xuit don 1é ndo ciing chi ndm bat
dwoc mot phan thue tai — do d6 can ba quan diém
b6 sung, khong thay thé nhau.

Quan diém Bién déi (Transformation - T) coi san
xuit 1a qua trinh chuyén déi dau vao thanh dau ra cé
gia tri cao hon. Pay la nén tang cia CPM va WBS —
hiru ich dé phan chia cong viéc, phan b6 nguon luc va
14p tién d6. Nhwng quan diém nay c6 mét gidi han can
ban: n6 khéng thiy dwoc nhirng gi xay ra gitra cac
bwéc bién doi.

Quan diém Dong chay (Flow - F) 1ap day gi¢i han
do6 bang cach coi san xuit 1a dong chay vat liéu, thong
tin va nguoén lyc qua thoi gian va khéng gian [27].
Trong thuec té xay dung, cac hoat dong khong tao gia
tri (NVA) nhw cho doi, di chuyén va kiém tra chiém
50-70% tong thoi gian — day chinh la muc tiéu cai
thién truwc tiép cta LC.

Quan diém Gia tri (Value - V) dat khach hang vao
trung tAm: san xudt chi tao ra gia tri khi dap ing yéu
cau va ky vong ctia nguoi st dung cudi cung. Quan
diém nay dwoc Lichtig [28] hién thwc héa thanh m6
hinh hop dong Target Value Design (Thiét ké theo Gia
tri Muc tiéu) tai Sutter Health, va dworc Sacks va cong
sw [29] mé& réng thanh khung phan tich twong tac
BIM-Lean vi 56 diém twong tac dwoc xac dinh.

Bén canh ly thuyét TFV, Koskela [30] xac dinh loai
lang phi thi tdm khéng c6 trong danh sach géc cia
Ohno: "make-do" — tinh trang bat d4u thwc hién mot
cong viéc khi cac diéu kién tién quyét (ban vé hoan
chinh, vat liéu dd, madt bang chuin bi, nhan luc va
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thiét bi sdn sang) chwa dwoc dap tng day du. Make-
do dac biét pho bién trong xay dung vi ap luc tién do
thwong budc doi thi cong bat dau sém du chwa da
diéu kién. Hau qua 1a tao ra mot chubi lang phi phai
sinh: cong viéc phai dirng gitta chirng, 1am lai, diéu
chinh — t8n kém hon nhiéu so véi viéc cho dén khi

diéu kién di. Bang 1 mé ta chi tiét tam loai 1ang phi
véi dinh nghia chinh x4c va vi du cu thé tir thuc tién
xdy dung. Bang 2 trinh bay tién trinh phat trién tw
twdng LC tir 1950s dén 2025, cho thiy tinh lién tuc va
tich Ity ctia linh v,

Bang 1. 8 loai ling phi theo quan diém Xay dwng Tinh gon.

Loai lang phi

Pinh nghia

Vi du dién hinh trong xay
dwng

Ngudn

1. San xudt thira
(Overproduction)

2. Cho doi
(Waiting)

3.Van chuyén
(Transportation)

4. Gia cong qua
murc (Over-
processing)

5. T6n kho dw
thira (Inventory)

6. Di chuyén
khong can thiét
(Motion)

7. Khuyét tat
(Defects)

8. Make-do (Thuc
hién khi thiéu
diéu kién)

Thuwc hién céng viéc nhiéu hon
hoic sém hon yéu ciu thuc té,
khién nguon luc bi tiéu tén ma
khong tao ra gia tri tirc thoi

Thoi gian gian doan trong do
ngwdi lao déng hodc thiét bi
khong hoat dong do khong cé du
diu vao

Di chuyén vt liéu, cdu kién hoic
théng tin khdng cin thiét, khong
tao gid tri cho san phidm cudi
cung

Thuc hién nhiéu buéc xi Iy hon
mic khach hang yéu ciu va san
sang tra tién

Vitliéu, thong tin hodc cong viéc
dé dang vwot qua nhu ciu tic
thoi, gy & dong v6n va chiém
mit bing

Nguwoi lao dong phai di chuyén
khong phuc vu trwc ti€p cho
hoat déng san xuit

San phdm hodc céng viéc khong
dat yéu ciu ky thuit, phai stra
chita hodc lam lai, tiéu ton thém
ngudn luc

Bat d4u thwc hién mot cong viéc
khi cac diéu kién tién quyét chwa
dwoc dap irng diy di — loai lang
phi dic trung cia xay dung,
khong c6 trong danh sach gdc
ctia Ohno

D6 bé tdng hoic 13p ciu kién
thép trudérc khi diéu kién 13p dat
lién ké sdn sang; san xudt ciu
kién vuot s6 lwong hop dong

Thi cong phai dirng do ch& ban
vé phé duyét, vat liéu giao
chdm, thiét bi hong hodc cho
phé duyét ctia chi dau tw

Van chuyén vit liéu qua nhiéu
diém trung gian; bé tri kho bai
khong hop ly budc phai van
chuyén nhiéu lan

Hoan thién bé mit qua tiéu
chuin & nhirng vi tri sé bi che
khuit; kiém tra va phé duyét
trung 13p khong cén thiét

Tich tr&r vat liéu 1én tai cong
trweong; ton tai WIP (work-in-
progress) cao gitta cac cong
doan khong lién tuc

Coéng nhan di lai nhiéu l1an dé
tim dung cy, vat tw hodc thong
tin khong c6 sin tai vi tri lam
viéc

Twong xay sai vi tri; hé théng
co-dién (MEP) 13p dat sai phai
thao d& va lap lai; sai kich
thwée két cau

Thi cong khi ban vé chwa hoan
chinh hodc chwa dwoc phé
duyét; thiéu vt liéu hodc mat
bang chwa dwoc chuin bi

Ohno [14]; Sacks
etal. [29]

Ohno [14];
Babalola et al. [8]

Ohno [14];
Vilventhan et al.
[40]

Ohno [14];
Ibrahim et al. [7]

Ohno [14];
Formoso et al. [5]

Ohno [14]; Aziz
& Hafez [6]

Ohno [14];
Koskela [23]

Koskela [30];
Sacks et al. [29]

Bang 2. Sy phat trién ctia nén tang Xay dwng Tinh gon.

Giai doan

Phat trién chinh Cong trinh tiéu biéu Pong gop cot 16i

1950s-1970s

Hé thong San xuit Toyota
(TPS) duogc hinh thanh tai
Nhit Ban sau Thé chién II,

Ohno (1988) [14]; Shingo
(1988) [15]

JIT; Jidoka; 7 loai lang phi
(muda); Kanban; SMED; hé
théng kéo
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Giai doan

Phat trién chinh

Cong trinh tiéu biéu

Dong gop cot 16i

1988-1990

1992-1993

1994-2000

2000-2010

2010-2020

2020-2025

dat nén tang cho toan bo tw
duy Lean

Thudt ngit "Lean" dwoc dat
ra va pho bién toan ciu qua
nghién ctru so sanh nganh 6
td quéc té

Lean Construction ra doi
nhw linh vwc nghién ctu
doc 1ap; 11 nguyén tic cai
tién dong chay dwoc dé xuit

Last Planner System dwogc
phét trién va hoan thién; chi
s6 PPC duoc thiét 1ap

Nén tang ly thuyét TFV
dwoc xy dwng va cong bd;
lang phi tht 8 (make-do)
dwoc xac dinh

56 twong tac BIM-LC duwgc
1ap thanh ma tran; KanBIM
va Digital Obeya Room
dwoc phat trién

Lean Construction 4.0
hudéng téi tich hop toan
dién véi IoT, Al va Digital

Krafcik (1988) [16];
Womack et al. (1990) [17]

Koskela (1992) [23]; IGLC
(1993) [12]

Ballard (1994) [31]; Ballard
(2000) [32]

Koskela (2000) [27]; Koskela
(2004) [30]; Liker (2004)
(18]

Sacks et al. (2010) [29][45];
Nascimento et al. (2017)
[41]

Gonzalez et al. (2022) [83];
Al Balkhy (2023) [82];
Agrawal et al. (2024) [33]

Chirng minh bing dir liéu
dinh lwgng wu thé san xuit
Nhit Ban; khai niém Lean
Production

Chuyén giao Lean tir san
xudt sang xay dwng; thanh
1ldp IGLC; hoéi nghi hang
nam lién tuc dén nay

LPS 5 cip do; PPC nhuw
thwéc do do tin ciy ké
hoach; Lean Project
Delivery System (LPDS)

Ly thuyét Transformation-
Flow-Value; lang phi make-
do; Toyota Way 14 nguyén
tic

Tich hop BIM-Lean c6 hé
théng; cong cu quan ly truc
quan tich hgp; KanBIM tai
cong trudng

54 twong tac LC-IoT; 50
chirc ndng LPS tiém ning tw
dong hoéa; Digital Twin

Twin

trong LC

3. Cong cu va ky thuat Xay dwng Tinh gon
3.1. Céng cu Idp ké hoach va kiém sodt sdn xudt LPS

Hé théng K& hoach Cuoi (Last Planner System - LPS)
14 céng cu 1ap ké hoach va kiém soat san xuat dwoc
trién khai rong rai nhat trong LC, duwgc Agrawal va
cong su [33] x4c nhan qua tong quan 112 nghién ctru.
Xuit phat tlr cong trinh ban dau cta Glenn Ballard
nam 1994 [31] va hoan thién trong ludn an tién si
nam 2000 [32], LPS giai quyét mét nghich 1y co ban
cta quan ly dw n truyén thong: ké hoach dworc 14p tir
trén xuéng dwa trén diéu kién ly twdng, nhung thwe
té thi cong ludn co6 bién déng do thiéu vat liéu, mat
bang chwa sin sang, nha thau phu khong dd ning luc
hodc thoi tiét xau. K&t qua 1a ké hoach lién tuc khong
duwgc thyce hién nhwng khéng c6 co ché hoc héi va
diéu chinh c6 hé thong.

LPS giai quyét nghich 1y nay bang cach thay ddi ai
la nguoi 1ap ké hoach: thay vi ké hoach dén tir cip
quan ly cao nhit, LPS dé nhirng ngui truc tiép thuc
hién cong viéc — "last planners" (ngwoi lap ké hoach
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cudi) — cam két chi vao nhitng céng viéc ma ho thuc
sw ¢ thé va sé hoan thanh trong tun, dwa trén diéu
kién thuc té da dwoc kiém tra. LPS hoat déng qua
nam c4p do 1ap ké hoach két ndi tir dai han dén ngin
han: (1) K& hoach tong thé (Master Planning) thiét
13p cidc moc chinh cta dw an; (2) K& hoach giai doan
(Phase Planning) s dung ky thuat kéo ngwoc (Pull
Planning) — bat d4u tir ngay hoan thanh muc tiéu va
10ii vé hién tai d€ xac dinh chudi cong viéc va diéu kién
tién quyét; (3) K€ hoach tim nhin 3-6 tuin
(Lookahead Planning) xac dinh va chi dong loai bo
cac rang budc (constraints) trwdc khi cong viéc bat
dau; (4) Ké hoach tuidn (Weekly Work Planning) véi
cam Kkét ro rang tir doi thi cong; va (5) Hoc hdi
(Learning) thong qua phén tich nguyén nhan gdc ré
khi ké hoach khéng hoan thanh [34].

Chi s6 Percent Plan Complete (PPC) — ty lé phin
tram nhiém vu dwgc cam két va hoan thanh trong
tudn — la thuwéc do c6t 16i cia LPS, do lwong do tin
ciy cua ké hoach (khong phai tién do téng thé). Khi
PPC cao, diéu d6 c6 nghia la doi dw an dang lap ké
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hoach thyec té rang budc dang dworc loai bo truwde thoi
han, va dong cong viéc 6n dinh. Ballard va Tommelein
[34]]35] xac dinh PPC trung binh nganh khoang 54%,
trong khi cac ddi 4p dung LC diy da dat 70-85%.
Larsson va Ratnayake [36] xac nhan rang hiéu qua
ctia LPS phu thudc nhiéu vao chit lwong cudc hop lap
ké&hoach tuin va qua trinh phan tich nguyén nhén khi
PPC thdp — khong chi vao viéc c6 hay khéng c6 cac
biéu mau LPS. Hamzeh [37] phat trién chi tiét vai tro
cia Lookahead Planning trong cai thién dong cong
viéc xay dung. Lagos va cong su [38] cho thiy hd trg
cong nghé théng tin cai thién dang ké 6 trong 16
thanh phan c6t 16i cta LPS, dic biét la theo doi rang
budc va phan tich nguyén nhan géc ré.

3.2. Cong cu nhdn dién ldang phi So d6 Dong gid tri

So d6 Dong gia tri (Value Stream Mapping - VSM) la
cdng cu triec quan hoa do Rother va Shook [39] phat
trién dé phan tich toan b6 dong chay vatliéu va thong
tin ttr nguyén liéu dau vao dén san phadm ban giao cho
khach hang. Piém manh c6t 16i ctia VSM la cho phép
nhém duw &n nhin thiy toan bd quy trinh trén mot
trang, bao gom ca cac hoat dong khong tao gia tri
thwong bi vo hinh trong bio cido quan ly truyén
thong. VSM phén biét o ba loai hoat dong: (1) tao gia
tri (VAA - Value-Adding Activities): khach hang san
sang tra tién; (2) khong tao gia tri nhwng can thiét do
rang budc hién tai (NNVA - Necessary Non-Value-
Adding): cin t6i thi€u héa; va (3) khong tao gia tri va
c6 thé loai bo ngay (NVA): can loai bo. Quy trinh VSM
gom ba bwéc: 14p ban do trang thai hién tai (nhan
dién va do lwong lang phi hién tai); thiét ké ban do
trang thai twong lai (mé hinh quy trinh cai tién); va

phat trién ké hoach hanh dong cu thé. Vilventhan va
cong sy [40] ap dung VSM trong dv an xay dwng thuc
t& tai An Do va phat hién chi 30-40% thoi gian 1 VAA.
Nascimento va cong sw [41] phat trién Digital Obeya
Room két hgp VSM véi BIM trong nha mdy cong
nghiép. Bataglin va cong sw [42] mé& rong VSM vao hé
théng san xudt va giao hang bé tong dic sin, két hop
v&i BIM dé 1ap ké hoach va kiém soét.

3.3. Cdc céng cu b tror va hé sinh thdi cong cu LC

Just-In-Time (JIT) 12 nguyén tic cung Gng cot 16i: vat
liéu va nguon lyc dén diang loai, diing s6 lwong, dung
thoi diém, dang dia diém [14]. Trong xiy dung, JIT
doi héi phéi hop chat ché véi chudi cung trng — von
14 diém yéu ciu truc ctia nganh. Pheng va Chuan [43]
nghién ctru mirc dd sin sang cta nha thau tai
Singapore trong ap dung JIT cho bé tong duc sn, ghi
nhin tiém nang 16n nhung cling nhiéu thach thirc vé
dé tin cy ca nha cung cip va tinh linh hoat hop
doéng. Li va cong sw [44] chirng minh hé thong
CONWIP — kiém soat téng lwong WIP khong dai
trong toan bd chudi sdn xuit, mot bién thé cua
Kanban do Spearman va cong sw [21] phat trién —
gitp tiét kiém 25,4% chi phi lam thém gi¢ so véi hé
thdng ddy truyén théng trong san xudt bé tong duc
san. Sacks va cong sw [45] phat trién KanBIM — tich
hop tin hiéu Kanban v&i mo hinh BIM — thir nghiém
thanh cong tai cong trwedng bénh vién tai Israel: nha
thau phu kéo cdng viéc tiép theo thdng qua giao dién
BIM chi khi c6 ning lwc sdn sang, tao ra hé théng kéo
truc quan ngay tai cong trueomg. Bang 3 tong hop day
dud 11 cong cu LC chinh v&i chire ndng cu thé va ngubn
goc.

Bang 3. Tong hop cic cong cu va ky thuat Xy dwng Tinh gon chinh.

Cong cu/Ky thuat  Nam Chirc nang chinh va co’ ché tao ralgi ich Ngudn
Last Planner System 1994  Lip ké hoach phan cip 5 cdp tir dai han dén  Ballard [31][32]
(LPS) tudn; ting do tin ciy qua cam két cliia ngudi

thwc hién; do lwong PPC dé hoc hoi lién tuc
Value Stream 1999 Lip ban do6 toan bo dong chay vt liéu vd  Rother & Shook [39]
Mapping (VSM) thong tin; phan biét VAA/NNVA/NVA; nhan
dién lang phi hé théng
Just-In-Time (JIT) 1950s Cung cip dung vét liéu, dung s6 lwong, dung  Ohno [14]
thoi diém va ddng dia diém — loai bo ton kho
du thira
Kanban 1950s Hé théng tin hiéu kéo trwc quan; kich hoat Ohno [14]

cung &ng chi khi c6 nhu ciu thyc t€ — ngin
san xuit thira
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Cong cu/Ky thuat  Nam Chirc nang chinh va co’ ché tao ralgi ich Ngudn
5S 1980s  Sang loc, Sap x€p, Sach s&, Sin sdc, Sdn sang  Liker [18]
— chuin héa moi trweong lam viéc dé giam
lang phi di chuyén
Kaizen / PDCA 1950s  Cai tién lién tuc, tirng bwdc nho theo vongladp  Liker [18]
Plan-Do-Check-Act; phat huy sang kién tir
moi cip
Total  Productive 1980s Bdo tri phong ngira; duy tri hiéu suit thiét bi Agustiady & Cudney [22]
Maintenance (TPM) tdi wu; gidm dirng may bat ngd — tranh lang
phi cho doi
Target Value Design 2000s Thiét ké hwéng dén ngin sadch muc tiéu tir  Lichtig [28]
(TVD) dAau; tich hop rang budc chi phi vao qua trinh
thiét ké
Integrated Project 2007 Hop dong da bén; chia sé rdi ro valoi ich; hd  Lichtig [28]
Delivery (IPD) tro hop tac sdu ngay tir giai doan thiét ké
CONWIP 1990  Kiém soat tong WIP khong d6i trong toan hé  Spearman et al. [21]
théng sidn xudt — thay thé hiéu qua cho
Kanban trong mdi truedrng bién dong
KanBIM 2010 Tich hgp tin hiéu Kanban véi mé hinh BIM;  Sacks et al. [45]

kiém soat ludng cdng viéc tai cdng truong

theo thoi gian thuc

4. Két qua trién Khai
4.1. Nghién ctru dién hinh qudc té

Bang chirng hiéu qua LC da tich liiy dang ké qua ba
thap ky, phti rong trén hon 15 quéc gia va nhiéu loai
hinh dw an khac nhau. Construction Industry
Institute (CII) [46] tién hanh nghién ctru quy mo lém
trén 21 dv an tai Hoa Ky va ghi nhan: du an ap dung
LC dat gidam 16% chi phi va tang 24% nang suit lao
doéng so véi phwong phap truyén théng — mot trong
nhitng bang chirg dinh lwong sém va dang tin ciy
nhat vé hiéu qua LC. CII va COAA [47] tiép tuc phat
trién Advanced Work Packaging (AWP) nhu phwong
phap tich hop LC vao dy an cong nghiép quy mo 1on.

Tai Chile, Alarcén va cong su [48] phan tich 77 dw
an xay dung thudc nhiéu loai hinh va ghi nhin PPC
trung binh tang tir 54% lén 72% (+18 diém phan
tram) sau khi trién khai LPS, kém theo giam 18% chi
phi gian tiép — day la nghién ctru thuc nghiém cé
mau 16 nhit va toan dién nhat vé hiéu qua LC tai cac
nuwéc dang phat trién. Skinnarland va Yndesdal [49]
ghi nhan tai dw 4n bénh vién St. Olav (Na Uy) rang két
hop IPD, TVD va LPS mang lai cai thién chi phi hoan
thién va gidm dang ké chi phi bao hanh sau ban giao
— loai loi ich dai han thwong bi bé qua khi tinh ROI
cda LC.
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Tai chau A, Xing va cong su [50] bao cao loai bd
hoan toan bay loai lang phi chinh tai dw an cong
nghiép Suzhou (Trung Quédc) théng qua VSM va LPS,
véi rat ngan dang ké thoi gian chu trinh san xuit.
Vignesh [51] ghi nhan mic cai thién PPC 4n twong
nhattrong cac nghién ctiru dwgc phin tich: tir 38% 1én
85% (+47 diém phan tram) chi trong 6 thang trién
khai LPS tai Tamil Nadu (/Xn DP0). Berawi va cong sy
[52] cho thdy LPS rut ngan 19,17% thoi gian thi cong
dwong cao tdc tai Indonesia — mot trong sé it bang
chirng thwe nghiém tir Pong Nam A. Govindasamy va
Bekker [53] tim thiy twong quan dwong cé y nghia
thong ké gitra PPC v&i ca SPI (Schedule Performance
Index) va CPI (Cost Performance Index) tai cac du an
ha tAng khai khodng Nam Phi — két qua nay xac nhin
PPC khong chi 1a chi s6 quy trinh ma con 1a chi bao dw
bao hitu ich cho hiéu suit tdng thé. Ledo va cong suw
[54] xac nhan LPS hiéu qua ngay ca trong moi trweong
hop doéng bién dong cao tai New Zealand. Sadat va
Thomas [55] ghi nhin diém trién khai LPS trung binh
6,56/10 tai Afghanistan — trong béi canh nang luc
thé ché rat thap — cho thiy LC c6 thé hoat dong du
khong c6 diéu kién ly twéng. Arayici va cong sw [61]
cung cap bang chirng vé tich hop BIM-Lean trong siéu
dv an san bay Istanbul (35 ty USD). Bang 4 tong hop
cac nghién ctru dién hinh tiéu biéu.
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Bang 4. Tdng hop nghién ciru dién hinh qudc té vé trién khai Xay dwng tinh gon.

Dw an/Nghién

civu Qudc gia Cong cu Két qua chinh va y nghia Ngudn
21 dy an CII Hoa Ky Multiple LC Gidam 16% chi phi truc tiép; tang 24%  CII [46]
nang suit lao déng; ghi nhian nhit quan
trén nhiéu loai du an
77 dy an xay Chile LPS PPC tang tir 54% lén 72% (+18 pp); gidm  Alarcoén et al.
dung 18% chi phi gian ti€p — mau lén nhitvé [48]
hiéu qua LC tai dang phat trién
Bénh vién St. NaUy IPD, TVD, LPS K&t hop IPD-TVD-LPS gidm chi phi hoan  Skinnarland
Olav thién va chi phi khiéu nai bdo hanh sau & Yndesdal
ban giao dang ké [49]
Nha may CN Trung VSM, LPS Loai bé hoan toan 7 loai ldng phi chinh; Xing et al
Suzhou Quoc rit ngdn thoi gian chu trinh san xudt; cai  [50]
thién dong chay tong thé
Tamil Nadu Anbod LPS PPC tang tir 38% 1én 85% (+47 pp) trong  Vignesh [51]
6 thang — mic cai thién cao nhit trong
cac nghién ctru dwgc phan tich
Puwong cao tdc Indonesia  LPS Ruat ngdn 19,17% thoi gian thi cong; cdi  Berawi et al.
thién ty 1& hoan thanh dung han — bing [52]
chirng hiém tir DNA
Ha ting Kkhai Nam Phi LPS, EVM Twong quan dwong c6 ¥ nghia thdng ké  Govindasam
khoang gitta PPC-SPI va PPC-CPI; PPClachibao y & Bekker
dw bao hitu ich [53]
Dv 4an New New LPS LPS hiéu qua trong moi trweong hop dong  Ledo et al.
Zealand Zealand bién ddng cao, xdc nhan tinh phd quatcia [54]
cong cu
Afghanistan Afghanist  LPS Dbiém trién khai LPS trung binh 6,56/10 Sadat &
an trong bdi canh nang lwc thé ché ritthdp  Thomas [55]
San bay Istanbul Thé Nhi BIM-Lean BIM-Lean tich hgp thanh céng trong siéu  Arayici et al.
Ky dw an 35 ty USD; cai thién phSihop dabd  [61]

mon

4.2, Di liéu cdi thién PPC

PPC 1a thuée do c6t 16i d€ danh gia hiéu qua hoat
dong ctia LPS va la chi bdo sém vé thanh cong du 4n
[32]. Ly do PPC quan trong hon chi s6 tién d6 tong thé
1a: khi PPC cao va 6n dinh, diéu d6 cho thay doi du an
dang 1ap ké hoach thuc té€ (khéng phai ké hoach
nguyén vong), rang budc dang dwoc loai bo c6 hé
thong, va dong coéng viéc lién tuc khong bi gian doan.
Nguorc lai, PPC thap 1a tin hiéu rd rang rang ké hoach
dang bi that bai hang tudn nhung khong c6 co ché hoc
hoi.Tuy nhién, cAn Ivu y rang bién do cai thién PPC rat
rong gitra cac nghién ctru — tir +18 diém phan tram
(Chile) dén +47 diém phan trim (An D6) — phan anh
sw khac biét dang ké vé diém xuit phat, loai hinh dw
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an vamurc do trién khai LPS. Diém PPC xuit phat thip
(38% tai An D6 so véi 54% tai Chile) cho thiy mirc do
bién dong ké hoach ban dau cao hon & cac boi canh
nang luc thé ché thap hon, do dé tiém ning cai thién
tuyét déi 16n hon nhung khong nhat thiét phan dnh
hiéu qua trién khai LC vwot troi hon. Diéu nay doi hoi
than trong khi so sanh truec tiép cac két qua tir cac boi
canh khac nhau ma khéng kiém soat cac bién nén.

Dave va cdng su [56] xac nhan qua phén tich cac
van deé tai dién trong trién khai LPS rang PPC la chi s6
nhay cdm nhit phan anh chit lwong 1ap ké hoach.
Russell va cong sw [57] phan tich méi quan hé gitra
phan bé thoi gian dém (buffer) va PPC, chi rarang doi
quan ly thoi gian dém tot dat PPC cao hon mét cach
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nhat quan. Salazar va cong sw [58] phat trién cac chi
bao ngdn ngir hanh déng dé€ danh gia chat lwong cam
két trong LPS — khéng phai moi cam két déu co gia
tri nhw nhau; chit lwong cam két anh hwdng truc tiép
dén PPC thuc té. Retamal va cong sw [59] phat hién
moi lién hé gitra PPC va ciu tric mang xa héi trong
do6i du an: cac doi co kénh giao tiép da dang va tin

suit cao dat PPC cao hon dang ké, goi y rang cai thién
PPC khéng chila van dé ky thuét 1ap ké hoach ma con
la vin dé van héa nhém. Daniel va cong su [60] phin
tich xu hwéng PPC qua cac céng bo IGLC tir 1993-
2015, xac nhan xu hwéng cai thién chung theo thoi
gian khi LC trwdng thanh. Bang 5 téng hop dir liéu
PPC tlr cac nghién ctru thuc nghiém.

Bang 5. Dit liéu cai thién PPC tir cac nghién ciru thwe nghiém.

Nghién ciru Quécgia  PPC trwdec PPC sau Cai thién va y nghia
Ballard (2000) [32] — nghién Hoa Ky 35-50% 65-85%  +30-35 diém pp; 1an dau thiét
ctru géc phat trién LPS 13p co s& dinh lwgng cho LPS
Alarcén et al. (2008) [48] — Chile 54% 72% +18 diém pp; nghién ctru miu
77 dw 4n Chile 1én nhit tai dang phat trién
Vignesh (2017) [51] — Tamil Anbod 38% 85% +47 diém pp trong 6 thang; mic
Nadu, An b6 cai thién 16n nhat ghi nhan
Benchmark trung binh nganh  Toan ciu — ~54% Mtrc hién tai cia nganh xay dung
— Ballard & Tommelein [35] noi chung (khong ap dung LC)
Benchmark déi hiéu suiat cao Toan cau — 70-85%  Mtc thwc hanh t6t nhit (best
— Ballard & Tommelein [35] practice) — muc tiéu trién Kkhai

LC

Daniel et al. (2015) [60] — Toan ciu Thip Tangdidn Xu hwéng PPC cai thién theo

téng hop IGLC 1993-2015

thoi gian khi LC truwdng thanh
hon

4.3. Xu hwéng nghién ciru vé Xdy dwng Tinh gon giai
doan 2020-2025

Giai doan 2020-2025 chirng kién s tang toc dang
ké ctia nghién ctru LC, véi nhiéu tong quan hé théng
quy md 16 cung cip birc tranh toan dién hon. Moradi
va Sormunen [62] phan tich 230 nghién ctru tir hon
40 quéc gia va xac dinh ba rao can phé bién nhat:
thiéu nhan thirc (87% nghién ctiu dé cip), khang cw
thay déi (82%), va thiéu cam két lanh dao (76%).
Tinh nhit quan cta ba rao can nay qua nhiéu quoc gia
va nén van héa cho thiy day l1a van dé ciu tric cta
nganh xdy dung, khong phai dac thu dia phwong.
Mano va cong su [63] xay dung khung phan loai chi
tiét 40 rao can trong ndm nhém tir 60 bai bao giai
doan 2010-2023. Alawi va cong suw [64] phan tich

212 bai bao vé LC trong khu vurc cong va phat hién
cac rao can thé ché va quan liéu dic thit ma khu vuc
tw nhan it gdp hon — daylaly do tai sao LC tién chim
hon trong dau tw cong du lgi ich tiém nang lém hon.
Garcés va cong su [65] tong hop 36 nghién ctu vé
tich hop LC, BIM va bén vitng, xac nhan xu huéng hoi
tu ba linh vyc. Parameswaran va céng sw [66] xac
dinh 25 céng cu LC 4p dung thanh cong trong san xuit
bé tdng dic sdn — mot trong nhitng hwéng ting
trwdng nhanh nhét cia LC. Locatelli va cong sw [67]
va Diekmann va cdng su [68] cung cip nén tang ly
luén vé cai thién ndng suit qua LC va BIM. Agrawal va
cong sw [33] phan tich 112 bai bao vé ty déng hda
LPS, xac dinh 50 chirc nang c6 tiém nang tw dong hoa
bang Al/ML. Bang 6 tdng hop cic téng quan hé théng
tiéu biéu.

Bang 6. Tdng hop cac tong quan hé théng vé Xay dung Tinh gon (2020-2025).

Tac gia/Nam blgi Chu dé trong tim Phat hién chinh
Moradi & Sormunen 230 Yé&ut6hd trovaraocan 3 rao can hang diu: thiéu nhan thirc (87%),

(2023) [62]
ciu)

LC (Phin Lan + toan

khang cy thay d6i (82%), thi€u cam kétlanh
dao (76%) — nhit quan qua 40+ qudc gia
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Tac gia/Nam bl;i Chu dé trong tim Phat hién chinh
Mano et al. (2024) [63] 60  Phan loai va hé thong 40 rao can phin vao 5 nhém (t8 chikc, van
hda rao can LC héa, k§ thuat, chinh phu, tai chinh); khung
phén loai toan dién nhit hién cé
Alawi et al. (2023) [64] 212 LC trong khu vwc cong Rao can thé ché va quan liéu dic thu khu vuee

va chinh phd

Garcés et al. (2025) [65] 36
trién bén virng

Parameswaran et al. —
(2024) [66]

Agrawaletal. (2024) [33] 112

Ibrahim et al. (2025) [7] — LC trong siéu

(megaproject)

Héi tu LC, BIM va phat

LC trong san xuit bé
téng ddc sin (precast)

Tw dong hoéa lap ké
hoach trong LPS

du an

cbng; LC c6 lgi ich 16n nhwng khé trién khai
hon trong méi treong chinh pha

LC déng gbp truc ti€p vao ESG; xu hwéng hoi
tu LC-BIM-sustainability ngay cang rd nét;
lién két SDGs

25 cong cu LC &ng dung thanh cong; LC két
hop DfMA (Design for Manufacture and
Assembly) tiém ning 1én

50 chitrc nang LPS c6 thé tw dong hoa; Al/ML
cho dy bao PPC va nhan dién rang budéc —
hwéng chuyén ddi LPS thé hé méi

LC chwa dwoc nghién ctru di trong siéu dy
an; xac dinh 5 khodng tréng nghién ciu
quan trong can lap day

5. Rao can trién khai Xay dwng Tinh gon
5.1. Phan loai rao cdn theo nhom

Mac du loi ich cia LC dwoc ghi nhan rong rai va
nhit quan, viéc trién khai thuc t€ van déi mat voi
nhitng thach thirc 16n va dai dang. Albalkhy va Sweis
[69] thuc hién téng quan toan dién vé rao can, phin
loai theo tan suat xuat hién trong van ban. Sarhan va
Fox [70] nhdn manh vin hdéa nganh va cau truc hop
dong la yéu to can tré 16m tai Anh Qudc — noi hop
dong theo gia thap nhat (lowest bid) tao ra dong co
d6i nghich véi s hop tac ma LC doi hoi.

Phat hién quan trong nhit tir tong hop vin ban la:
ba rao can hang dau — thiéu nhn thirc (87%), khang

cu thay déi (82%) va thiéu cam két lanh dao (76%)
theo Moradi va Sormunen [62] — déu thudc vé con
ngudi va té chirc, khéng phai vé ky thuit hay tai
chinh. Piéu nay c6 ham y thuc tién truc tiép: mot
doanh nghiép muon trién khai LC thanh cong can dau
tw vao quan ly thay do6i va xay dwng vin hoa cai tién
lién tuc it nhit ngang bang — va thuong phai nhiéu
hon — so vé&i dau tw vao dao tao cong cu ky thuit.
Boton va cong sw [71] b6 sung géc nhin vé thach thirc
tich hop cong nghé khi két hop BIM va LPS, dic biét
vé twong thich quy trinh va dao tao dong thoi nguoi
dung hai hé théng. Bang 7 tong hop sdu nhom rao can
chinh vé&i mé ta chi tiét va ty 1é dé cap trong van ban.

Bang 7. Phan loai rao can trién khai Xy dung Tinh gon.

Nhom Mo ta chi tiét cac rao can cu thé Ty lé Ngudn

1. T8 chikc Thiéu nhan thirc vé LC va loi ich cu thé ctia nd; thi€u cam 87- [62][69]
két va s hé tro chi dong tir 1anh dao cdp cao; cau tric to 76%
chirc phan cip cirng nhic can tré chia sé thong tin ngang
hang

2.Van héa Khéang cy thay ddi tir cdn bd quan ly va cong nhan quen véi 82% [62][70]
phwong phap truyén théng; van héa d6 16i thay vi phan tich
nguyén nhan; thiéu vin héa hop tac trong chudi cung trng

3. Ky thuat Thiéu nang lyc dao tao thwe hanh LC; khéng c6 quy trinh — [33][69]

chuén hoa; khé dinh Iwong hiéu qua dé€ thuyét phuc ban

lanh dao d4u tw tiép tuc
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Nhom Mo ta chi tiét cac rao can cu thé Tylé Ngudn
4. Chinh pht / Thé Hé thdng d4u thiu theo gid thip nhit triét tiéu dong luc doi — [64][63]
ché mé&i quy trinh; thiéu chinh sich khuyén khich 4p dung LC
trong dau tw céng; thd tuc phé duyét phirc tap
5. Tai chinh Chi phi dao tao va trién khai ban d4u cao; thiéu nguon luc — [62][69]
danh riéng cho d6i mé&i quan ly; ROI cta LC khé chirng
minh trong ngin han cho nha dau tw
6. Gido duc / Pao  Thiéu chwong trinh LC chuin hoéa trong dao tao dai hoc va — [63][73]

tao nghé nghiép; thiéu chuyén gia cé kinh nghiém thuc tién;
thiéu tai liéu bang ngdn ngit dia phwong

5.2. Rao cdn theo khu vwc dia ly

Bén canh cac rao can chung, béi cdnh dia phwong
tao ra nhitng thach thirc dic thu ma chién lwoc trién
khai cin nhén dién va gidi quyét riéng. Diéu nay cd
nghia khéng c6 mot mé hinh trién khai LC nao phu
hop cho moi bdi cdnh — diéu chinh theo van hoa, thé
ché va nang luc chudi cung tng dia phwong 1a diéu
kién can. Gao va Low [72] phan tich SWOT ctia LPS tai
Trung Qudc va phat hién van héa ton trong thir bac la
rao can 1on nhat: co ché cam két ngang hang trong
LPS — noi nguwoi thue hién cong viéc tw cam két thay
vi nhdn ménh Iénh tir trén xuéng — di ngwoc hoan
toan v&i van héa quan ly pho bién. Albalkhy va cong
sw [73] tai Jordan ghi nhan phu thudc lao dong nhap
cu tay nghé thap ngin han 12 rao can dic thu: rat khé
xdy dwng van héa cai tién lién tuc véi luc lwong lao

dong thay doi lién tuc. Hussein [74] va Obianyo va
cong s [75] chi ra thiéu ha ting dao tao ky thuit la
van dé cdn ban tai chAu Phi — khéng phai thiéu y
muén 4p dung LC ma thiéu nang lwc dé trién khai.
Ahmed va cdng sw [76] ghi nhan thiéu chinh sach hd
trg va bat on kinh té tai Bangladesh. Bajjou va Chafi
[77] phat hién tai Morocco: nhén thirc vé LC kha cao
nhung thiéu tai liéu bang tiéng dia phwong lam cham
lan rong thuc hanh — khéng ai c¢6 thé tw dao tao minh
tir tai liéu tiéng Anh trong khi dang thi cong. Li va
cong sw [78] danh gia mirc do trién khai LC thuc té
con thap tai Trung Qudc du nhin thirc dang ting. Al-
Aomar [79] dé xuat két hop LC véi Six Sigma dé tang
hiéu qua trong boi canh Trung Pong, Ayalew va cong
sw [80] ghi nhdn nhén thic thip nhung tiém ndng
trng dung cao tai Ethiopia. Bang 8 tong hop rao can
theo khu vyec.

Bang 8. Rao can trién khai Xay dung Tinh gon theo khu vwc dia ly.

Khu vire Qudc gia Rao can ddc thu va co ché tac dong Nguon

Chau Au Anh, Na Uy Phin manh nganh xy dwng; hop dong truyén Sarhan & Fox [70]
théng khéng khuyén khich hop tac; thiéu tiéu
chuin LC chung giita cic cong ty

Trung Dong Jordan, Saudi Arabia  Phu thudc lao déng nhip cw tay nghé thip khé  Albalkhy et al
dao tao; rao cadn ngdn ngit; bat 6n chinh tri dnh  [73]
hwéng chudi cung rng

Pong A Trung Quéc Vin hda tén trong thir bac cing nhic lam suy  Gao & Low [72];
yéu co ché cam két ngang hang ctia LPS; canh  Lietal. [78]
tranh bing gi4 1am giam dau tw vao ddi méi

Nam A An Do, Bangladesh Nganh xay duwng thiéu t6 chirc; phin 16n lao  Ahmed et al. [76]
déng phi chinh thirc kho ti€p can dao tao; thiéu
hé tro chinh sach dic thu

Chau Phi Ethiopia, Nigeria Thiéu co s& ha ting dao tao kj thuit; thifunha Hussein [74];

cung c4p dia phwong hd trg JIT; thi€u cong cu
do lwdrng hiéu suit phé bién

Obianyo et al.
[75]
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Khu vwe Qudc gia Rao can dic thu va co ché tac dong Ngudn
BAc Phi Morocco Nhén thirc LC dang ting nhwng thiéu tailiéu LC Bajjou & Chafi
bing tiéng A Rap/Phap can tré phd bién; thiéu [77]
chuyén gia tw vian ndi dia
bong Nam A Indonesia, LC dang & giai doan dau; két qua tich cwc dwoc  Berawi et al. [52];
Singapore ghi nhian nhwng quy mé trién khai con nhé; co Pheng & Chuan

hoi 16n nhung cin hé tro chinh sach

[43]

6. Tich hop v&i cong nghé so
6.1. Twong tdc giita LC va BIM

Moi quan hé giira Building Information Modeling
(BIM) va LC dworc Sacks va cong su [29] nghién ctru
hé théng lan dau tién nam 2010 théng qua phan tich
ma tran 24x24: 24 chirc nang BIM (nhw m6 hinh héa
3D/4D, phat hién xung dot, wéc lwong khéi lwong, tao
ban vé thi cong) dit ddi chiéu véi 24 nguyén tic LC
(nhw gidm bién dong, cai thién dong chay, JIT, tang
minh bach). Két qua xac dinh 56 twong tac tich cuwc —
tirc 1a 56 trueong hop trong d6 mot chirc nang BIM cu
thé hd tro truc ti€p mot nguyén tic LC cu thé. Con s
nay khong phai ngiu nhién: BIM va LC cé cung d6i
twong cai thién 1a dong thong tin va sy phdi hop, chi
ti€p can tlr hai goc do6 khac nhau (cong nghé va quy
trinh).

DE& minh hoa co ché cu thé: phat hién xung dot tw
déng trong BIM truc tiép loai bo lang phi lam lai tai
cong trwomg (Defects trong LC); mo hinh 4D hd tro
14p ké hoach Takt va cin bang tai gitra cac doi (Flow
trong TFV); wéc lwong khoi lwgng chinh xac tir BIM
tao diéu kién thuc hién JIT (gidm ton kho dw thira).
KanBIM [45] da hién thuc hdéa mét twong tac quan
trong: tich hop tin hiéu Kanban truec tiép vao mé hinh
BIM, thir nghiém thanh cong tai cong trwedng bénh
vién tai Israel, cho phép nha thiu phu kéo cong viéc
ti€p theo qua giao dién BIM chi khi c6 ning luc sdn
sang. Digital Obeya Room [41] két hop VSM véi BIM
trong phong quan ly truc quan tich hop. Bataglin va
cong sw [42] 4p dung tich hop Lean-BIM cho chudi
cung ing bé tong duc sin. Dallasega va cong su [81]
cung cip thém bing chirng vé hiéu qua tich hgp BIM-
Lean trong cac du 4n lém tai Y. Bang 9 t6ng hop cac
twong tc BIM-LC tiéu biéu v&i co ché tic ddng cu thé.

Bang 9. Téng hop twong tac gitta BIM va Xay dwng Tinh gon.

Chirc niang BIM

Nguyén tic/cong cu LC dwoc hd tro va co ché
tac dong

Nguodn

M6 hinh héa 3D/4D

Phat hién xung dot tw dong
(Clash detection)

Tao ban vé thi cong tw
dong

Uéc lwgng khoi lwong tw
déng (BIM QTO)

Mo phéng tién dd thi cong
(4D/5D)

Truc quan hoa tién dd thi cong theo khong gian;
nhan dién xung dot két ciu truéc khi thi cong; hd
trog 1ap ké hoach Takt va cAn bang tai giita cac doi

Phat hién va gidi quyét xung dot thiét ké truwdc thi
cbng; giam lam lai t6n kém; cai thién dong chay
thong tin da b6 mon

Giam thoi gian NVA trong quy trinh thiét ké-thi
céng; ddm bao thong tin nhit quén; cai thién ludng
tlr mo6 hinh sang cong truong

Cung cAp dit liéu vat tw chinh xac dé JIT hoat dong;
gidm ton kho dw thira va sai léch s6 lwgng khi dat
hang

Can bang tai lao ddng theo Takt planning; phat
hién xung dot tién d6; danh gia phwong an trinh tw
thi cong

Sacks et al. [29]

Sacks et al. [29]

Bataglin et al. [42]

Nascimento et al. [41]

Dallasega et al. [81]
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KanBIM

Két hop tin hiéu Kanban (hé thong kéo) véi méb

Sacks et al. [45]

hinh BIM; kiém soat luéng cong viéc truc quan tai
cOng trudng theo khong gian thuc

Digital Obeya Room

Phong quan ly trwc quan két hgp VSM va BIM; ting

Nascimento et al. [41]

cwong phdi hgp dabd mon va chia sé thong tin thoi

gian thuwc

6.2. Tich hop loT va hwéng téi LC 4.0

Néu BIM giai quyét bai toan thong tin khong gian
(mo hinh 3D, xung dot, khoi lwgng), IoT giai quyét bai
toan thong tin thoi gian thuce tai cong trweomg (vi tri
cong nhin, tinh trang thiét bi, tiéu thu vat liéu). Al
Balkhy [82] trong luin 4n tién si tai Centrale Lille
Institut xay dung khung phan tich diy du gitra cac
nguyeén tic, cong cu LC va cac chirc nang IoT, xac dinh
54 twong tac tich cwc. Twong tic manh nhit la gitra
nguyén tac "cai thién dong chay" va chirc ning "chia
sé dir liéu thoi gian thuc": khi dit liéu tir cdm bién [oT
dwoc phan anh vao hé théng LPS, ngudi quan ly c6
thé nhan dién rang budc va diéu chinh ké hoach theo
gior thay vi chor dén cudc hop cudi tudn — chuyén tir
kiém soat phan ng sang ki€ém soat chu dong.

Gonzalez va cong su [83] hé théng hoa khai niém
Lean Construction 4.0 trong cudn sach xuat ban bai
Routledge nam 2022, dinh nghia la sy tich hgp toan
dién gitra Con nguwoi, Quy trinh va Cong nghé cta LC
vGi hé sinh thai Industry 4.0, bao gom IoT, Al, Digital
Twin va robot héa. Digital Twin — ban sao s6 cia
cong trinh dwoc cap nhat lién tuc dua trén div liéu
thuwc — c6 tiém ndng chuyén ddi cach LC dwoc giam
sat: khi mo hinh s6 biét chinh x4c tién do thuc té theo
thoi gian thuec, viéc phat hién léch ké hoach va dé xuat
diéu chinh cé thé dwoc tw dong héa mot phin.
Novinsky va cong sw [84] dé xuit két hop Earned
Value Management (EVM) v&i LPS nhu bwéc trung
gian thuc tién, cho phép theo ddi dong thoi do tin cly
ké hoach (PPC) va hiéu suit chi phi (CPI). Zoubek va
cong su [85] phat trién mo hinh danh gia mirc do
truedng thanh Industry 4.0 tich hgp nguyén tac Lean,
cung cip cbéng cu cho t6 chirc xay dung 16 trinh
chuyén doi. Agrawal va cong su [33] xac dinh 50 chitc
nang LPS c6 thé ty dong hda, trong d6 dw bao PPC
bang machine learning va nhan dién rang budc tw
déngla nhirng rng dung gan nhat véi thue t€ hién tai.
Dodge Construction Network [86] va Lean
Construction Institute [87] cung cip s6 liéu trién
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khai: LC 4.0 dang tir Iy thuyét chuyén sang thuc tién
& cac nuoc tién phong. McGraw-Hill [88] bao cao
84% t6 chirc 4p dung LC ghi nhén cai thién chatlwgng
va 80% cai thién sy hai 1ong khach hang. Koskela va
cong sy [89] so sanh LPS véi Critical Chain Project
Management, xac nhin wu thé ctua LPS trong mdi
trwong bién déng cao.

7.Lgi ich cia Xay dwng Tinh gon

Tong hop tir 90 nguodn tai liéu phan tich, loi ich ctia
LC dwoc hé thong hoa theo ba chiéu kinh té, xa hoi va
mdi trueong, véi dit liu dinh lwong hd tro tir nhidu
b6i canh va loai hinh dw 4n. Vé chiéu kinh té: bing
chirng nhit quan tir 21 dw an CII (Hoa Ky) [46] va 77
dw an Alarcon va cong sw (Chile) [48] cho thiy giam
chi phi truc tiép 16-25%, tang ning suit lao dong
24-50%, va rut ngan thoi gian hoan thanh 15-30%.
Locatelli va cong sw [67] xac nhan cai thién nang suat
qua tich hop LC va BIM. Skinnarland va Yndesdal [49]
b6 sung mot chiéu lgi ich kinh té€ thwong bi bo qua:
giam chi phi bdo hanh va khiéu nai sau ban giao —
loai lgi ich dai han c6 thé 1én hon loi ich thi cong
nhung khoé dwa vao tinh ROI ban dau.

Vé chiéu xa héi: 5S tao méi trwong cé td chirc va
gidm nguy co tai nan lao dong [8][6]; LPS giam ap luc
tién do cAp bach von la nguyén nhan phé bién cia tai
nan. McGraw-Hill [88] bao cdo 80% t6 chirc ap dung
LC ghi nhan cai thién sy hai long cta khach hang.
Dave va cong sw [56] va Salazar va cdng sw [58] xac
nhan LC cai thién tinh than lam viéc va cam két nhom
thong qua quy trinh c6 tinh cong nhan va hoc hoi lién
tuc. Vé chiéu moéi trwong: JIT va VSM gidm lang phi
vt liéu 20-30% [5][66]; toi wu logistics giam phat
thai carbon tir vin chuyén [65][6]. LC dong gop truc
tiép vao SDG 8 (viéc lam bén virng), SDG 9 (ha tang)
va SDG 12 (tiéu dung c6 trach nhiém) [66][8]. Bang
10 téng hop day du cac loi ich vai dir liéu dinh lwong
vangudn ho tro.
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Bang 10. Téng hop loi ich ctia Xy dung Tinh gon.

Chiéu

Loiich cu thé

Dit liéu dinh lwgng/dinh tinh
hé tro

Nguén

Kinh té

X4 hoi

Mbi treong

Giam chi phi xay dwng truc
tiép (vatliéu, lao dong, thiét
bi)

Tédng ning suit lao dong —
san lwgng trén mot gio cong

Rt ngian thoi gian hoan
thanh du &n, giao hang sém
hon

Giam chi phi bdo hanh va
khiéu nai sau ban giao

Cai thién an toan lao dong
— gidm tai nan va su c0

Tang suw hai long cda khach
hang va chit lwgng ban giao

Cai thién tinh than lam viéc
va nang lwc t6 chirc

Giam lang phi vat liéu xay
dwng — it chit thai hon

Giam phat thai carbon —
dong gbép vao muc tiéu khi
hau

Poéng gbp truc tiép vao Muc
tiéu Phat trién Bén virng
(SDGs)

16-25% giam chi phi — ghi nhan
nhit quan trén 21 dw &n CII (Hoa
Ky) va 77 du 4n Chile

24-50% ting ning suit qua giam
WIP, gidm cho doi va cai thién
dong chay cong viéc

15-30% gidm thoi gian; Berawi et
al. ghi nhan 19,17% tai dy an
dwong cao téc Indonesia

IPD va TVD giam dang k€ chi phi
stra chira va khiéu nai sau ban giao
— loi ich dai han thwong bi bd qua
khi tinh ROI

5S tao moi trudng cb t6 chirc; LPS
gidm ap lwc tién do cdp bach — ca
hai déu gidm nguy co tai nan

80% td chirc LC bao cao cai thién
hai long khach hang; 84% cai thién
chit lwong san pham

Cam két LPS va Kaizen tao van héa
hoc hoi; gidam cing thing do ké&
hoach thwc t€ hon

20-30% giam lang phi vat liéu; JIT
va VSM gidm mua dw va thai bé vat
liéu khong dung dén

T6i wu logistics, giam van chuyén
dw thira, gidm ldng phi nang lwgng
va vatliéu

LC lién quan truc ti€p SDG 8 (viéc
lam bén virng), SDG 9 (ha ting) va
SDG 12 (tiéu dung c6 trach nhiém)

CII [46]; Alarcon et al.
[48]

CII [46]; Locatelli et al.
[67]

Locatelli et al. [67];
Berawi et al. [52]

Skinnarland &
Yndesdal [49]

Babalola et al. [8]; Aziz
& Hafez [6]

McGraw-Hill [88]

Dave et al
Salazar et al. [58]

[56];

Formoso et al. [5];
Parameswaran et al.
[66]

Garcés et al. [65]; Aziz
& Hafez [6]

Parameswaran et al.
[66]; Babalola et al. [8]

Phén tich tong hop cho phép rit ra ba ham y thuc
hanh quan trong ma cac nha quén ly dw 4n can nam
r0 trudre khi trién khai. Thir nhat, hiéu qua LC dén tir
sw phoi hop c6 hé théng gitra cic cong cy, khéng phai
tir 4p dung don 1é: LPS hiéu qué nhat khi dwoc hd tror
b&i VSM dé nhan dién lang phi, JIT d€ ddm bao dong
cung trng, va BIM dé quan ly thong tin [29][67]. Thi
hai, giai doan chuin bi va xdy dung nang lyc ndi bd —
thuwong kéo dai 6-18 thang trwdc khi thay két qua rd
rang — la diéu kién tién quyét cho tinh bén virng; day
la 1y do phan 1én thét bai ctia LC dén tir Ky vong qua
ngan han [62][68]. Thit ba, khong c6 mé hinh trién
khai LC nao phu hgp cho moi béi canh; diéu chinh
theo quy mé dw 4n, loai hgp déng, ning luc chudi
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cung trng dia phwong va van hoa td chic la yéu to
phén biét thanh c6ng va thit bai — nhit quan trong
toan bo van ban dwoc phan tich [62][63][70].

8. Xay dwng Tinh gon trong bdi canh Viét Nam

Nganh xdy dwng Viét Nam dang & giai doan tang
trwdng manh nhung déng thoi chiu ap lwc 1ém vé hiéu
suit. Vot tong mirc dau tw va chdm tién do trong cac
dw an dau tw cong la vin dé c6 tinh hé théng, dworc ghi
nhan rong rii qua cac bio cdo ki€ém todn va giam sat.
Lang phi vat liéu trén cdng trudng cao, nang suat lao
dong thip hon dang ké so véi cic nwdc trong khu
vuie, va nang lwc kiém soat san xuit ctia da sé doanh
nghiép xay dung con dwa chi yéu vao phwong phap
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CPM/Gantt truyén thong ma khong cé co ché kiém
soat dong cong viéc theo tudn twong dwong LPS. Day
chinh x4c 1a birc tranh ma LC dwoc thiét ké dé giai
quyét — va bing chtrng tir Indonesia [52], An D6 [51]
va Trung Qudc [50] cho thay diy la van dé co thé cai
thién dworc, khong phai vin dé c6 hiru khong thé thay
ddi.Bang chimg thuwc nghiém d4u tién tir Viét Nam
dwoc Nguyén Bao Ngoc [91] cung cip qua khao sat
nhén thirc vé 1ang phi véi ngwoi hanh nghé xay dung
(n=68). Nghién ctru phat hién ring phan 16n nguoi
dwgc hoi hiéu lang phi theo nghia that thoat va tham
nhiing, trong khi dinh nghia c6t16i cia LC - hoat dong
Kkhong tao ra gia tri gia tang — chi dwoc 17/68 nguoi
lwa chon. Piéu nay xac nhan dinh lwong mirc d nhan
thirc LC con thip trong nganh xiay dung Viét Nam,
nhat quan vé&i rao can hang dau dwoc Moradi va
Sormunen [62] xac dinh. Pang chu y, khong c6 sw
khac biét dang ké vé nhan thic lang phi gitra nhém
nha thiu va cdc nhém nghé khic (p>0,05 qua kiém
dinh t doc 14p), cho thay khoang tréng nhan thirc LC
la van dé toan nganh ch khéng dac thu cho mot
nhém. Tuy nhién, khi dwoc hoi vé gidi phap cai thién
nang suit, ngwoi hanh nghé Viét Nam dé xuit cac
bién phap phtthop véi tw duy LC: tiéu chudn hoa, trao
quyén cho nhén vién, 1p ké hoach wu tién — goi y
mirc d6 c&i m& cao védi cai cach, 1a yéu t6 thuan loi
cho trién khai LC sau khi ning cao nhén thirc.

Veé rao can duv kién: dwa trén kinh nghiém tir cac
qudc gia cb boi canh kinh té-xa hoi twong tw, ba rao
can chinh ma Viét Nam nhiéu kha nang sé doi mat la:
(1) thiéu nhin thirc va ning lwc LC trong doi ngii
quan ly dw an, do LC chwa c6 mdt trong chwong trinh
dao tao dai hoc chinh thirc va chwa c6 tai liéu chuin
bang tiéng Viét; (2) van hda té chitc ton trong thir bac
— phé bién trong cac doanh nghiép nha nuwéc va
nhiéu nha thiu tw nhin — can tré co ché cam két
ngang hang cta LPS, noi ngudi thue hién cong viéc tw
cam két ké hoach tuan thay vi nhan chi dao tir cap
trén; va (3) hé théng diu thiu theo gia thip nhit
trong cac dw 4n d4u tw cong khéng tao dong co d€ nha
thau dau tw vao doi méi quy trinh quan Iy — bai hoc

ttr Sarhan va Fox [70] tai Anh Qudc va Alawi va cong
sw [64] trong khu vurc cong toan cau.

V@ co hoi: hai yéu t6 ciu tric tao ra co hdi hiém
gap tai thoi diém hién nay. Thi nhit, Quyét dinh s6
258/QDb-TTg (2023) ctia Thu twéng Chinh phu bat
budc ap dung BIM trong cic dv an dau tw cong tir
nam 2025. Diéu nay c6 nghia nén tang ky thuat sé dé
trién khai 56 twong tac BIM-LC ma Sacks va cOng sw
[29] xac dinh dang dworc thiét 14p theo yéu ciu phap
ly - khong can thuyét phuc vé sy cin thiét cia BIM
nira, ma c6 thé tip trung vao tich hop LC vao quy
trinh BIM dang hinh thanh. Thi hai, quy mé dau tw
cong chwa tirng c6 — dwong cao téc Bac-Nam, metro
tai TP.HCM va Ha N6i, nha &xa h6i — tao ra cac dw an
du 16m va da dai dé thi diém LC mét cach nghiém tuc.
Kinh nghiém ttr Berawi va cdng sw [52] tai Indonesia
cho thiy cai thién tién do6 dang ké xuat hién ngay
trong lan trién khai LPS dau tién, trong vong 6-12
thang.

Dua trén bang chirng qudc té va dic diém bdi canh
Viét Nam, ba khuyén nghi theo thir tw wu tién dwoc
dé xuit nhw sau:

e Thi diém LPS tai 2-3 dw an ha ting 16n dang thi
cong — véi hd tro cla tw van LC c6 kinh nghiém —
dé thu thap dir liéu PPC d4u tién trong bdi canh Viét
Nam va xay dung case study néi dia c6 thé thuyét
phuc cic nha thau khéc;

e Nghién ctru danh gia rao can dac thu thong qua
khdo sat va phong van sau v&i nha thiu, chd dau tw
va ban quan ly dy an, dwa trén khung phéan loai cia
Mano va cong su [63] dé so sanh dwoc véi két qua
quoc té;

e Xay dung tai liéu hwéng din LC bang tiéng Viét
- bao gdbm hwéng dan LPS thyc hanh, biéu miu PPC
vavi du VSM tir dw 4n trong nwérc - nhw diéu kién tién
quyét dé LC c6 thé pho bién ra ngoai pham vi cac dw
an c6 tw van nuwde ngoai. Bang 11 hé théng hda phan
tich béi canh Viét Nam theo sau khia canh.

Bang 11. Phan tich b&i canh Xay dwng Tinh gon tai Viét Nam - lién hé véi bang chirng qudc té.

Khia canh

Phan tich chi tiét

Tai liéu tham chiéu

Vén dé twong ty khu
vwc — LC c6 thé giai
quyét

Nganh x4y dwng Viét Nam gdp dung cic vin
dé ma LC dwoc thiét ké dé giai quyét: chdm
tién do va vwot tong mirc ddu tw trong dw 4n

Formoso et al. [5]; Berawi et al.
[52]; Vignesh [51]; Xing et al. [50]

cong; lang phi vat liéu va nhan céng cao;
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Khia canh

Phan tich chi tiét

Tai liéu tham chiéu

Rao can du kién — dwa
trén kinh nghiém cac
nwéc twong tw

Co héi 1: Lo trinh BIM
bat budc

Co hoi 2: Quy mé dau
tw cong tao ap lwc cai
thién

Co hoi 3: Hoi nhap dao
tao dai hoc

Khoang tréng khin cip
— nghién cttu trong
nwéc

nang suit lao déng thip hon cac nwéc DNA
khéc. Pay khong phai 1a vin dé dic thu Viét
Nam — d4y 1a vin dé ciu tric nganh ma LC
da gidi quyét thanh cong & Indonesia, An o
va Trung Qudc

3 rao can chinh dw bao cho Viét Nam: (1)
thiéu nhén thic LC trong d6i ngii quan ly va
thi cong do LC chwa c6 trong chwong trinh
dao tao; (2) vin hda thir bac cirng nhic can
tré¢ cam két ngang hang cua LPS; (3) hé
théng d4u thiu gid thip nhit trong dau tw
c6ng khong khuyén khich nha thiu dau tw
vao ddi m&i phwong phéap. Bai hoc thir tw tir
Morocco [77]: thiéu tai liéu LC tiéng Viét sé
can tré phd bién ra ngoai cac du 4n cé tw van
nudc ngoai

Quyét dinh s6 258/QD-TTg (2023) bit budc
4p dung BIM trong dw an dau tw céng tir
2025. Diéu nay tao ra nén tang ky thuit sd dé
trién khai 56 twong tac BIM-LC da duwoc
Sacks et al. xdc dinh. Thay vi trién khai BIM
va LC nhw hai chwong trinh riéng biét, Viét
Nam c6 co hoi tich hop tir ddu.

Hang loat dw 4n ha ting 1&6n dang trién khai
dong thoi (dwong cao tdc Bic-Nam, metro
TP.HCM va Ha Noi, nha & xa hdi) tao ap luc
thuc tién: cham tién do cé chi phi co hoi rat
16n. Khi 4p lwc du cao, cac td chirc sdn sang
tht phwong phidp méi. Kinh nghiém
Indonesia [52] cho thiy LPS cai thién tién do
19,17% ngay trong trién khai dau tién

Cac trwong dai hoc ky thuat dang cip nhat
chwong trinh theo chuin qudc té. Pwa LC vao
chwong trinh quan ly xdy dwng (cung véi
BIM va quan ly dw an) la kha thi. Kinh
nghiém Chile — noi Alarcén xay dung LC tir
dai hoc roi lan ra toan ngdnh — cho thiy day
la giai phap kha thi va bén virng.

Chwa c6 nghién cttu thyc nghiém LC tai Viét
Nam dwgc cong bo trén tap chi quoc té.
Khong c6 div liéu PPC, khong c6 danh gia rao
can ban dia, khéng c6 case study noi dia. Pay
vira la khodng trong cin 14p day virala co hoi
nghién cttu cho céng dong hoc thuit nganh
xay dyng Viét Nam

Gao & Low [72]; Moradi &
Sormunen [62]; Ahmed et al. [76];
Mano et al. [63]; Bajjou & Chafi
[77]

Sacks et al. [29]; Al Balkhy [82];
Gonzalez et al. [83]

CII [46]; Alarcén et al. [48]; Berawi
etal. [52]

Moradi & Sormunen [62]; Alarcén
etal. [48]

Ibrahim et al. [7]; Mano et al. [63];
Moradi & Sormunen [62]

9. Thao luan va hwéng nghién ciru twrong lai

Tl tong hop 91 ngudn tai liéu, bai tong quan nay

tiép theo.

danh gia la c6 gia tri cao nhit dé dau tw nghién ctru

nhin dién nam khodng tréng nghién ctru cé y nghia
thuc tién cao ma cong dong khoa hoc chwra gidi quyét
théa dang — va day ciling la nhitng hwéng ma bai
téng quan nay, tir géc do tong hop cua cac tac gia,
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Khoang tréng thi nhit: thi€u bang chimg thuc
nghiém dai han vé tinh bén virng cia LC. Hau hét
nghién ctru hién c6 1a case study ngan han (6-24
thang) hodc khdo sat hoi twdng, thuwong trong giai
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doan c6 ho tro tw vAn bén ngoai. Cau hdi quan trong
hon — liéu cai thién PPC va chi phi c6 dwgc duy tri
sau 3-5 niam khi hd trg bén ngoai két thic va LC phai
tw van hanh tir ning lwc ndéi bd? — van chwa c6 cau
tra 101 dinh lwong thuyét phuc. Dave va cong sw [56]
va Russell va cong su [57] dat nén mong cho ciu hoi
nay nhwng thiéu dit liéu dai han. Day 1a hwéng nghién
ctru can thiét dé€ chuyén LC tir "can thiép dw 4n" thanh
"nang luc t6 chirc bén virng". Koskela va cong sw [89]
va Drisko va Maschi [90] dé xuit cac khung phan tich
c6 thé dwoc ap dung cho cac nghién ctiru theo chiéu
doc nay.

Khodang trong thi hai: khoang cach lén gitra ly
thuyét va thuwc nghiém trong tich hgp LC-IoT. Trong
khi 56 twong tac BIM-LC cua Sacks va cdng sy [29] da
dwoc thye nghiém mot phan (KanBIM [45], Digital
Obeya Room [41]), phén 16n trong sé 54 twong tac
LC-IoT cta Al Balkhy [82] van 1A ly thuyét va chua
dwoc ki€ém chirng trén cong trueong thuc. Moi twong
tac ly thuyét can dwoc xay dwng thanh giao thirc rng
dung cu thé, thir nghiém pilot va danh gia tac dong c6
kiém soat. Dac biét, kha ning dw bao PPC tw dong
bang machine learning dwa trén di liéu [oT thoi gian
thwc — dwoc Agrawal va cong sw [33] dé xuit vé mat
ly thuyét — la hwéng cé tiém nang chuyén déi cach
LPS van hanh ttr phan &rng sang cha dong.

Khoang tréng thi ba: thiéu dai dién cho bdi cadnh
thudc cac nwéc dang phat trién. Gan nhw toan bd
nghién ctru nén tang LC xuat phat tir chau Au, Bic My
va Uc — céc b6i canh c6 ning luc thé ché cao, chudi
cung ng phat trién va van hda hop dong trudng
thanh. Khu virc Dong Nam A, Nam A va chau Phi —
noi nganh xiy dung dang ting trwdng nhanh nhit
nhung ning luc quan Iy con han ché nhit — van thiéu
dai dién. Diéu nay tao ra ruiro thuc té: cAc hwéng dan
trién khai dwgc xiy dung tir b6i canh cac quoc gia
phat trién khéng thé 4p dung truc tiép cho béi canh
dang phat trién ma khong diéu chinh dang ké. Salazar
va congsu [58] va Retamal va cong s [59] chirarang
cac yéu t6 van hoa va giao tiép anh hwdng dén PPC —
diéu nay cang quan trong trong cac béi canh da vin
hoa va da ngbén ngit.

Khoang tréng thir tu: lién két LC-ESG chwa dwoc
thiét 14p dinh lwong. Garcés va cong sw [65] va
Parameswaran va cong su [66] chi ra tiém nidng cia
LC trong déng gop ESG, nhung chwa cé nghién ctru
nao xay dung dwgc bd chi so tich hop két néi truc ti€p
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cac chiso LC (PPC, ty 1é 1ang phi vatliéu, ndng suétlao
déng) véi cac chi sé ESG do lwong dwoc theo chuin
qudc té€ (phat thai CO,/m? ty 1é tai nan, ty 1é tai ché
vat liéu). Thiét lap dwoc moi lién hé nay sé mé réng
dang ké doi twong tiép cin cia LC ra ngoai cong dong
ky thuidt — dén nha dau tw, nha hoach dinh chinh
sach va cac t6 chirc xép hang ESG.

Khodng trong thr nim: LC trong siéu duw an
(megaproject). Ibrahim va cong su [7] chi ra day la
khoang tréng 16n nhat hién nay. Siéu dw an ¢ hang
chuc dén hang tram nha thiu phy, hang nghin lao
dong, vong doi 5-15 nam va ngan sach hang ty USD
— tat ca déu khac biét can ban so v&i dy an thong
thwong ma LPS va VSM dwoc phat trién va thi
nghiém. Co ché LPS phai hoat dong qua nhiéu cap
thau phu ra sao? VSM phai xt Iy hang chuc dong gia
tri song song thé nao? Arayici va cong sw [61] cung
cip mot trong s6 rat it trvomg hop nghién cliru 1a siéu
dw an; can nhiéu hon véi thiét ké nghién ctru nghiém
ngat hon.

10. Két luan

Bai tong quan hé théng nay da phéan tich 91 nguén
tai liéu vé Xay dung Tinh gon tir 1988 dén 2025, bao
quat tlr nén tang ly thuyét dén trién khai thuc tién,
tich hop céng nghé s6 va boi canh &ng dung tai Viét
Nam. Nam két luin chinh dworc rit ra tir qua trinh
tong hop nay.

Thi nhit, LC 1a mot hé thdng quan ly san xuit ¢
nén tang ly thuyét viing chic, khong phai tip hop
cOng cu roi rac. Ly thuyét TFV véi ba quan diém bo
sung (Bién d6i - Dong chay - Gia tri) giai thich tai sao
quan ly dw &n truyén théng chi dwa trén WBS va CPM
thit bai trong kiém soat lang phi: vi n6 chi quan ly
quan diém T ma b6 qua F va V. Strc manh ctia LC dén
tir sw nhat quan gitta triét Iy (loai bo lang phi, téi da
gia tri), ly thuyét (TFV), céng cu (LPS, VSM, JIT) va
thwc hanh (cam két tuin, phan tich nguyén nhin, cai
tién lién tuc).

Thit hai, bang chirng thwc nghiém tir hon 15 qudc
gia nhit quan chrng minh hiéu qua cida LC trong
nhiéu boi canh khac nhau: cai thién PPC tir 18 dén 47
diém phén tram, gidm chi phi tir 16 dén 25%, va tang
nang sudt tir 24 dén 50%. Bién dd két qua rong nay
phan anh mét thyc té€ quan trong: cing mot b cong
cu LC c6 thé cho két qua rat khac nhau tuy vao chit
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lwong trién khai, mirc do cam két 1anh dao va sy phu
hop v&i boi canh t6 chirc.

Thi ba, rao can trién khai LC mang ban chit t6
chirc va van héa la chi yéu, khong phai ky thuit. Khi
thiéu nhan thicc (87%), khang cu thay déi (82%) va
thiéu cam két lanh dao (76%) chiém ba vi tri hang
ddu — nhat quan trén hon 230 nghién ctu tir 40+
qudc gia — chién lwoc trién khai hiéu qua bat budc
phai dit quan ly thay déi va xay dung van héa cai tién
lién tuc ngang tdm véi dao tao cong cu, khong phai
sau do.

Thik tw, tich hgp LC v&i cong nghé s6 — 56 twong
tac BIM-LC va 54 twong tic LC-IoT — tao ra tiém
nang cong hwdng thuc sy. Lean Construction 4.0
khong phai 1a LC véi cong nghé cong thém mot cach
co hoc, ma la tai dinh nghia cach kiém soat san xuit
hoat dong: tir phan &ng sau sw kién sang chi dong
ngan ngira dua trén dir liéu thoi gian thwe va du bao
bang AL

Thi nam, Viét Nam dang dirng trudc co hoi thuc
sw va c6 thé nidm bit dwoc dé (g dung LC, nho hai
loi thé cau tric hoi tu: 16 trinh BIM bat budc tir 2025
tao nén tang ky thuit so, va lan séng dau tw cong 16m
tao ap luc thyr tién cai thién hiéu suit. Tuy nhién, viéc
chwa c6 nghién ctiru thuc nghiém vé LC trong nwérc,
thiéu tai liéu tiéng Viét va thiéu nhan luc dwoc dao tao
la nhitng khoang tréng can 14p dy c6 hé thong, c6 ké
hoach. Ba buéc wu tién 1a: thi diém LPS tai dw 4n 16m,
nghién ctru rao can ban dia, va xay dung tai liéu dao
tao tiéng Viét.

Pong gop cuia cac tac gia
Nguyén Minh Tw: Bién soan dit liéu, Phan tich di

liéu, Viét - ban thao goc. Lé Hoang An, Lé Ba Anh:
Phwong phap, Giam sat, Chinh stra ban thao.

Tuyén b6 Khong xung dot loii ich va cam két ban
quyén

Cac tac gid tuyén b6 vé sy khong xuat hién
nhirng xung dot tiém 4n tir nghién ciru nay, va cam
két bai bao chwa tirng dwgc cong bé trude day.
Chia sé dir liéu theo yéu cau

Dit liéu sé dwgc cung cip theo yéu ciu.

1st Nguyen Minh Tu". Military Hospital 175.

2nd Le Hoang An. University of Transport Ho Chi Minh
City

3rdLe Ba Anh. University of Transport
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