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Hién nay, qué trinh d6 thi héa v&i téc d6 cao dang tao ra nhitng thach thitc 1&n cho hé théng giao thong
db thi tai Viét Nam nhu tic nghén, 6 nhiém va tai nan gia ting. Do d6, phat trién dudng sit d6 thi duge
Nha nuéce coi 13 gidi phap cip thiét véi ké hoach dén nim 2035 Ha Néi va Thanh phd Hd Chi Minh ¢6
mang 1wéi 580km, dap #ng 30-35% nhu ciu vin chuyén hanh khéch céng cong. Tuy nhién, Viét Nam hién
chwa c6 hé théng dinh mtic dy toén riéng cho dudong s&t d6 thi nén cac dv 4n phai vin dung dinh mitc ctia
nuwée ngoai hodc clia cc linh vue khéc, gay khé khin trong quan 1y chi phi. Cu thé, tuyén Cat Linh - Ha
Pong st dung dinh mtc Trung Quéc, tuyén metro sé 1 Thanh phé Hd Chi Minh dya trén sudt diu tu khu
vite chau A, tuyén metro s6 2 Thanh phé HO Chi Minh phai ty xay diwng dinh mtc dic thii. Qua nghién
cttu kinh nghiém quéc té cho thiy cac nuée phat trién nhw Nhat Ban, Trung Qudc, ... ddu c6 hé théng dinh
mic riéng cho duwdng sit d6 thi, trong khi Viét Nam chi ¢6 dinh mitc chung cho tit ca nganh va mot sb
dinh mttc chuyén nganh nhiung chira ¢6 dinh mtic cho duwdng sit d6 thi. Cin ci vao két qua nghién ctiu,
bai bao chi ra vai trd quan trong ctia viéc xdy ding hé théng dinh mic dé ddm bao quan 1y chi phi hiéu
qua, minh bach va phit hop véi dic thit k§ thudt phite tap ctia duong sit do thi. Tt d6, bai bao dé xut
bbn giai phap chinh: (1) Xay dung hé théng dinh mic dic thit cho dudng sit d6 thi phit hgp didu kién Viét
Nam; (2) Hoc héi ¢6 chon loc kinh nghiém quéc té va diéu chinh theo thic tin trong nuéc; (3) Thé ché
héa khung phap 1y riéng cho dinh mitc dy toan ha ting d6 thi; (4) Titng buéc xay dung mé hinh dinh mtc
ttng dung céng nghé s6 nhu BIM, Al va Big Data.

ABSTRACT

Urban railways
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Vietnam

Solutions

At present, the rapid pace of urbanization in Vietnam is generating major challenges for urban transport
systems, including increasing congestion, pollution, and traffic accidents. Consequently, the development of
urban railways is considered by the Government to be an urgent solution, with a plan for Hanoi and Ho Chi
Minh City to establish a 580-km network by 2035, meeting 30-35% of public passenger transport demand.
However, Vietnam currently lacks a dedicated cost-norm system for urban railways. As a result, project
developers must rely on foreign cost norms or those from unrelated sectors, which makes cost management
difficult. Specifically, the Cat Linh-Ha Dong line applied Chinese cost norms, Metro Line No. 1 in Ho Chi
Minh City used investment benchmarks from the Asian region, while Metro Line No. 2 had to develop its
own project-specific norms. International experience shows that developed countries such as Japan and
China have established dedicated cost-norm systems for urban railways, whereas Vietnam only has general
norms applicable across sectors and several specialized norms, but none specifically for urban rail systems.
Based on the research findings, the paper highlights the critical role of developing a comprehensive cost-
norm framework to ensure effective, transparent, and technically appropriate cost management for the
complex nature of urban railway projects. From this, the paper proposes four key solutions: (1) Establishing
a set of specialized cost norms for urban railways tailored to Vietnam’s conditions; (2) Selectively adopting
international experience and adapting it to domestic practice; (3) Institutionalizing a dedicated legal
framework for cost norms in urban infrastructure; and (4) Gradually developing a cost-norm model that

incorporates digital technologies such as BIM, Al, and Big Data.

*Lién hé tic gia: lanbtn@hau.edu.vn

Nhén ngay 12/11/2025, sita xong ngay 03/12/2025, chip nhan ding ngay 04/12/2025

JOMC 131

Link DOI: https://doi.org/10.54772/jomc.01.2026.1180



Tap chi Vit liéu & Xdy dung Tdp 16 S6 01 ndm 2026

1. Giéi thiéu chung

Viét Nam dang trai qua qué trinh dé thi héa dién ra véi tbc d6
cao nén di tao ra nhitng thach thitc 16n dbi v6i hé théng giao thong
tai cAc dd thi 1én, nhu tinh trang ket xe, 6 nhiém khong khi, tai nan
giao théng ngly cang gia ting, dong thoi 1am tén kém thoi gian va
anh hwong truc tiép dén chit lwgng cudc séng ctia dan cu d6 thi.
Truée bbi canh nay, viéc phat trién giao théng cong cong, dic biét 1a
hé théng dudng sit d6 thi dugce coi 1a giai phap cip bach va tit yéu.
Puong sit d6 thi bao gdm dwdng tau dién ngdm, dudong tau dién di
trén mit d4t, dwong tau dién trén cao, dwdng sit mot ray tu déng dan
hwéng va dudng xe dién banh sit [1]. Dudng sit d6 thi mang lai
nhiéu lgi ich 16n nhu hoat d6ng déc 14p khéng bi anh huéng béi giao
théng mit dit, kha ning van chuyén sé lvong 16n hanh khach, két ndi
hiéu qua cdc khu viic trong d6 thi, d6 an toan cao va gép phin xay
dung 16i séng van minh hién dai, bao vé mdi treong. Tim quan trong
clia van tai dudng sit, bao gdm ca duong sit d6 thi, di dugc BO
Chinh tri khing dinh trong két luan sé 27-KL/TW ngay 17,/9/2008 ctia
Bo Chinh tri khod X v& Chién lwgc phét trién giao théng vén tai
duong sét Viét Nam @én nim 2020, tAm nhin d¢én nim 2050 [2] cling
nhu két luan s6 49-KL/TW ngay 28/2/2023, coi day la thanh phin
khéng thé thiéu trong chién lwge phat trién ha ting giao thong bén
vitng ctia d4t nude [3]. Vi vdy, trong nhitng nim gin day, Viét Nam
da bit diu diu tw phét trién duong sit d6 thi tai hai thanh phé 1én
nhét 12 Ha N6i va TP. HS Chi Minh, trong d6 dy 4n tuyén Cét Linh -
Ha Péng tai Ha Nbi 1a dv 4n duong sit d6 thi diu tién khoi cong vao
thang 10/2011. Theo ké hoach, dén nim 2035, Ha Nbi va thanh phb
H) Chi Minh sé hoan thién mang 1w6i duwdng sit db thi véi téng chiéu
dai khoang 580 km, du kién sé& dap ting 30-35 % nhu ciu vén chuyén
hanh khach cong cong [4].

Trong céc dy 4n du tu xdy dung, dic biét 13 nhitng céng trinh
¢6 quy md 16n nhu dudng sit do thi, viéc quan 1y chi phi luén déng
vai trd quan trong va then chét, dam bao st dung ngudn vén hiéu qua
va viéc 1ap ké hoach chinh xéc, thyc hién diing tién d6 dy 4n. Trong
d6, dinh mtc du toan 13 céng cu xac dinh mic hao phi cin thiét v&
vat liéu, nhan c6éng, may thi céng cho mot don vi khéi lwgng céng tic
xy dung, giit vai trd quan trong dbi v&i céng tic quan 1y chi phi. Mot
hé théng dinh mitc dy toan khoa hoc va phit hop 1a co s& dé lap dy
toan chinh xé4c, kiém soat chi phi hiéu qua, phong ngita phat sinh
vieot du toan, ddng thoi gép phin dam bao céc yéu ciu vé ki thuat,
cong nghé thi cong tdi wu va tiéu chuén ky thuat. Bén canh dé, dinh
mife dy todn phit hop 12 cin e dé 1ap ké hoach ngudn lue chinh xAc,
g6p phan dam bao tién do thi cong va 1a co s& dé giam sat, danh gia
chét lwgng cong trinh théng qua viée kiém soat lugng vat tw, nhin
coOng tiéu hao so v&i dinh mic da dugc phé duyét [7].

Tuy nhién, hién nay Viét Nam van chwa ¢é nhitng quy dinh va
hwéng dan cu thé vé cdc hang muc cong viée ciing nhu chura xiy dung
duwoc hé théng dinh mitc dy toan riéng cho dwdng sit d6 thi. Do do,
céc du 4n bit budc phai 4p dung cic miu hop ddng va thong 18 qube

té, v&i nhitng tiéu chudn va dinh mtc ¢6 sy khac biét dang ké so véi

quy dinh phap luat va thuc tién thi cong céc dy 4n tai Viét Nam [8].
Pidu ndy di tao ra nhidu khé khin, thach thitc trong céng tic quan ly
chi phi va ¢6 sy tic dong 16n dén tién d6 thye hién va chét lvong téng
thé ctia cac cong trinh dudng sit d6 thi tai Viét Nam. Dé khéc phuc
nhitng khé khin, thach thite trén va gép phin hoan thién hé théng
quan 1y chi phi cho cdc du an dudng sit d6 thi tai Viét Nam, bai viét
hwéng t&i ba muc tiéu chinh, bao gdm: (i) Phan tich thuc tién vé hé
théng dinh mic dang duoc 4p dung cho cic dy 4n dudng sit d6 thi &
Viét Nam nhim d4nh gi4 tinh hinh thuc tién tit nhitng du 4n dd hoan
thanh va dang dugc trién khai; (ii) X4c dinh cac yéu té 6 tic dong
dén qua trinh xay dung dinh mtic duong sit d6 thi phit hop cac diéu
kién thiee té tai Viét Nam va (iii) P& xut vé mé hinh dinh mitc phit
hop v&i bdi canh Viét Nam théng qua hoc héi kinh nghiém tit cac
quéc gia trén thé gidi.

Bai bao nhim xay dwng hé théng dinh mitc dy toan phit hop cho
cic du 4n dudng sit do6 thi tai Viét Nam, dua trén co s& 1y luan khoa
hoc va kinh nghiém thuc tién tit cic dy 4n da trién Khai. Nghién cttu tap
trung phan tich va d& xuét céc tiéu chudn dinh mitc cho nhitng hang
muc ki thuat dic thit 6 d6 phic tap cao nhu xay dung hdm ngim, nha
ga ngdm va hé théng ha ting k§ thuat. Muc tiéu cudi ciing 14 cung cip
cong cu hd trg hiéu qua cho viée 14p di toén, kiém soét chi phi va quan
ly dAu tw cac dv 4n dwong sit d6 thi trong twong lai.

2. Tbéng quan nghién ctu

Péi v6i nhidu quéc gia trén thé gidi, dudng sit db thi véi
nhitng wu diém vuot trdi da va dang 12 "truc xwong séng" cta hé
théng giao théng cong cong, duge dau tw, phat trién tir rdt sém va trg
thanh phuong tién giao thong cong cong chii dao, tao ra nhidu gia tri,
1gi ich [9]. Theo théng ké ctia Hiép héi giao théng cong cong qubc té
(UITP), hién nay, trén thé gii c6 khoang 200 thanh phé da phat trién
hé théng dwdng sit d6 thi véi hon 700 tuyén dudong c6 tng chidu dai
trén 17.000 km, két ndi khoang 13.000 ga [9]. Trong xu huéng phat
trién nay, viéc xdy dung hé théng dinh mitc cho céc céng trinh metro
ngay cang duge chi trong nhim dam bao quan 1y chi phi hiéu qua,
kiém soat dAu tu va nang cao tinh bén vitng trong van hanh.

Cac nghién citu qubc té cho thiy chi phi xay dung duong sit d6
thi ¢6 sy bién dong rit 16n, khong chi giita cic qubc gia ma ngay ca
giita cc tuyén trong ciing mét thanh phd. Nghién citu ctia Flyvbjerg va
cong su di chi ra ring nam 2002 chi phi xay ding binh quan cac tuyén
metro tai chau Au dao déng tit 50-100 triéu USD/km, trong dé nha ga
chiém khoang 25-30 % tdng mitc diu tuv [10]. Pidu nay do tic dong cta
nhidu yéu t6 nhu ty 1& xdy dung ngim, dia chit, khoang cich ga, loai
phutong tién, yéu cAu mdi trtdng, an toan va chi phi lao déng.

Ngodi ra, tif nam 2015, c6 sy thay dbi rd rét trong cach tiép can
quan 1y chi phi du 4n dudng sit d6 thi thong qua Gng dung cong nghé
théng tin, ddc biét 1a m6 hinh 5D-BIM tich hgp v&i cac phuong phap
phén tich dinh lvgng nhv mang no-ron nhin tao (ANN), md phéng
Monte Carlo, phuvong phap phan tich thd bac (Analytic Hierarchy
Process — AHP) hay mé hinh phuong trinh ciu tric (Structural
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Equation Modeling — SEM) [11]. C4c coéng cu nay hd trg wdc lugng
chi phi chinh x4c hon, tinh todn chi phi vong doi, 1ap ngén sach va
kiém so4t tién d6. Nghién cttu cia Osama A.I. Hussain et al. (2023)
ciing khéng dinh vai trd tiém niing ctia 5D-BIM khong chi trong giai
doan thiét ké ma con c6 vai trd quan trong trong quan Iy thi céng va
van hanh dwong sit d6 thi [11]. Ngoai yéu t6 chi phi, mot sé nghién
cttu da phan tich toan dién anh hudng da chiéu ctia hé théng dudng
sét dén d6 thi, nhu tac dong dén viéc sit dung dét, bit dong san, méi
trwong khong khi, hanh vi di chuyén va céc rai ro an toan trong thi
cong va van hanh cac tuyén dwong [12]. Do d6, cic vin dé nay cin
dugc tich hgp vao xay dung dinh mic dy todn dé dam bao phan anh
dy dt cic loai chi phi gian tiép va chi phi dy phong trong cic céng
trinh dc thil nhi metro ngdm, nha ga sau hoic giao cit nhiéu tuyén.

Bén canh d6, nghién citu ctia Levy A. et al. (2025) da chi ra ring
céc tai lidu dit liéu 16n vé chi phi cac du 4n dudng sit trén thé gidi cung
cAp co s& quan trong dé xay dyng dinh mifc va sut diu tw theo titng
loai hinh thi cong (ngim, trén cao, mit dit), quy mo dy 4n va didu kién
thoi gian. Viéc so sanh giita cac khu vire va thoi ky thi cong 14 co s& dé
xay dung tiéu chuén héa cling nhu hiéu chinh dinh mitc 4p dung cho
cac nuGc dang phat trién, trong d6 c6 Viét Nam [13].

Ngoai ra, cdc nghién citu ciing nhu thyc tién tai khu viic Péng
Nam A va Viét Nam cho thdy suit du tv dudng sit d6 thi c6 sy dao
dong 16n. C6 thé ké dén nhu céc tuyén duong sit d6 thi tai Thugng
Hai, Singapore hay Bangkok, chi phi x4y dwng metro dao dong tit 50—
220 triéu USD/km [14], c4c tuyén Bén Thanh — Sudi Tién (thanh phé
HO Chi Minh) c6 chi phi dao dong tit 94-127 triéu USD/km [14],
tuyén Nhén — Ga Ha Noi (thanh phd Ha N6i), nim 2009 c¢6 téng mtic
diu tv 12 783 triéu Euro, diéu chinh téng mite diu tv 1én 1,176 ty
Euro (nim 2014) va dén 2023 téng mic dAu tu tiép tuc duge didu
chinh 1én khoang 1,3 ty Euro [15].

C6 thé thiy ring, cic nghién citu qudc té tap trung vio bbn
huéng tiép can chinh, bao gém: (i) Panh gia chi phi toan b vong dvi
cong trinh tit xay dung dén van hanh, bao tri [16]; (ii) Phan tich gia
tri gia ting tit phat trién d6 thi quanh nha ga metro [17]; (iii) Ung
dung cong nghé 5D-BIM két hop dit liéu 16n dé ning cao d6 chinh xé4c
dinh mtc [11], [16], [17] va (iv) Xay dung dinh mic phu hop vdi
diéu kién k¥ thuat, méi trudng cling quy mé dy 4n titng quéc gia [10]
[14] [15] [18].

Tai Viét Nam, hé théng dinh mttc xay diyng cong trinh duoc
diéu chinh boi Nghi dinh sb 10/2021/ND-CP ctia Chinh phti v& quan
1y chi phi diu tu xay dung [19] va Thong tu s& 12/2021/TT-BXD clia
Bo Xay dwng hudng din xiy dung dinh mtc va quan Iy chi phi dau tw
[7]. Bén canh d6, di c6 mét s§ nghién citu lién quan dén xay dung
dinh muc duge trién khai, bao gdm: (i) Nghién citu ra soét, xay ding
dinh mtc cac cong tic xiy dung st dung vit liéu xay va cu kién
khong nung cho cong trinh x4y dyng (Vién kinh té xay dung, 2018);
(i) Nghién cttu xdy dung dinh m@c dy toan cho cac cong trinh trén
bién va hai dao (Vién kinh té xiy dung, 2019); (iii) Nghién cttu xiy
dyng mot s6 dinh mtc du toan thi céng san dudng khu bay (Vién
kinh té xay dung, 2021);...Tuy nhién, cic quy dinh hién tai cha yéu

dugc xdy dung danh riéng cho céc céng trinh dan dung, cong nghiép
va ha ting truyén théng, chwa thé dap tng cho loai hinh duwdng sit d6
thi v&i dic thit k§ thuét phic tap, cong nghé thi cong tién tién; dic
biét trong viéc xac dinh chi phi cho cic hang muc nhu him ngﬁm, nha
ga ngam, hé théng tin hiéu,...[8]. Mit khic, nhiéu dy 4n phai tham
khao dinh mtc tit nha thiu nuwée ngoai va cac qubc gia khéc, tao ra
khé khin trong coéng tic quan 1y chi phi diu tu, dic biét dbi véi cac
du 4n st dung ngudn vén ngan sach nha nude.

Dya trén nhitng nghién cifu trén thé giéi va trong nudc cho
thay viéc thiéu dinh mifc cho du todn dwdng sit d6 thi tai Viét Nam
dang dt ra thach thitc cho qué trinh kiém soat chi phi dAu tu. Viéc ap
dung céc bo dinh mtc truyén théng cho loai hinh c6ng trinh phitc tap
nhu duong sit d6 thi tiém An nhidu rui ro sai 1éch chi phi va vuot du
toan. Trong khi d6, kinh nghiém quéc t& cho thiy cin xay dung hé
théng dinh mtc riéng biét, tich hgp cong nghé hién dai (BIM, dit liéu
16n) va phén loai 16 theo diu kién ky thuit, dia hinh, va phuwong
phép thi cong. Do d6, bai bdo d& xuit mot hudng tiép can téng hop,
vita ké thita kinh nghiém quéc t& vira gén v&i thuc tién cic tuyén
dudng sit d6 thi tai HA N6i va Thanh phé HO Chi Minh, qua d6 kién
nghi x4y dung hé théng dinh mitc phit hgp, minh bach va ng dung
hiéu qua vao kiém soat du tw cho dudng sit d6 thi tai Viét Nam.

Can ci vao co s& 1y ludn va tdng quan thuc tién, so dd dwdi
day trinh bay khung 1y thuyét nghién ctu, thé hién méi quan hé gitta
nén tang 1y luan, thuc tién trién khai tai Viét Nam va dinh huéng dé
xudt giai phap (xem hinh 2).

3. Phuong phép nghién cttu

Bai béo 4p dung phuong phap két hop, tap trung thu thip va
nghién cttu tai liéu thi cAp dé phan tich toan dién cc vin ban phap
luat, tiéu chuln k§ thuat va bdo céo du 4n dudng sit do thi trong
nuée va qubc té nhim xéc dinh co s¢ 1y ludn va khuon khd phéap ly
hién hanh. Ngoai ra, bai bdo phén tich chi tiét cdc du 4n dwdng sit d6
thi dién hinh tai Viét Nam nhu duwdng sit do thi Ha Noi va duong sit
@6 thi TP Hd Chi Minh, tit d6 rit ra nhitng bai hoc thuc tidn vé& quan
1y chi phi va 4p dung dinh mtc dy toan. Pdng thdi, bai bio con dbi
chiéu kinh nghiém quéc té tit cic nuée c6 hé théng duwong sit d6 thi
phét trién, ti¥ d6 xdc dinh nhitng diém twong ddng va khac biét dé
dwa ra cac d@ xudt giai phap xiy dung dinh mic dy toan phit hop véi

didu kién thuc tién tai Viét Nam.
4. Két qua nghién ctu

Pinh mtc dy todn 1a m&c hao phi cin thiét v& vat liéu, nhan
cong, may va thiét bi thi cong dugce xac dinh phit hop véi yéu ciu ki
thuat, diéu kién thi cong va bién phap thi céng cu thé dé hoan thanh
mot don vi khéi Ivgng cong tic xdy dung cong trinh [19]. Binh mdc
du toan 1a cong cu quan trong trong quan ly chi phi xdy dung, déc

biét v6i cac du 4n ha ting nhu duong sit db thi, déng vai trd quan
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trong trong viéc 1ap ké hoach tai chinh, quan 1y chi phi va ¢am bao
tinh kha thi ctia dy an.

Mbt s6 qubc gia trén thé giGi c6 hé théng dinh mitc dy todn xiy
dung dudng sit d6 thi phtt hop véi dic thi cta cong trinh, gitp cho
cong tac 14p va quan ly chi phi hiéu qua. Tai Nhat Ban, xay dung bd
tiéu chudn dy todn bao gdm khoang 60.000 dinh mtc cho céc cong
trinh nha (nha & va cong trinh céng céng), va cdc cong trinh ha ting
ky thuat (duong bd, dudng sit, ciu bé tong, ciu thép, cang song, cang
bién, ke song, ke bién, cong vién, ...). péi véi Trung Qubc, nuéc nay
¢6 hé théng dinh mtc du toan dd sb, trong d6 xdy diwng duong sit do
thi bao gdbm mot bo 10 tip dinh mitc du toan (khoang gin 10.000
dinh mtc), duong st ngoai do6 thi, dién khi héa c6 bd dinh mdc 13
tap dinh mdc (hon 13.000 dinh mdc) [20].

Tai Viét Nam, hé théng dinh mtc dv toan 4p dung chung cho
nhidu nganh 1a khoang 14.000 dinh mitc, mot sb nghién citu dinh mtc
chuyén nganh chu yéu dwoce xiy dung danh riéng cho cc cong trinh
dan dung, cong nghiép va ha ting truyén théng, chwra thé dap ng cho
loai hinh duwdng sit d6 thi. Do d6, viéc thiéu dinh miéc du toan dic
thit duwong st do thi dd din dén viéc ap dung cac giai phap tam thoi
va chura théng nhét trong cong tac 1ap va quan 1y chi phi cic dv 4n
duwong sit d6 thi.

4.1. Bai hoc thitc tién ti¥ cdc du dn dién hinh tai Viét Nam

Phén tich cic du &n duong sit do thi tiéu biéu tai Viét Nam cho
thdy nhitng bai hoc quan trong v& quan 1y chi phi va tng dung dinh
mtc dv toan, cu thé nhu sau:

(i) Tuyén Cat Linh - Ha Péng (Ha Nbi): Viéc ap dung nguyén
bd dinh mtc dy toan xiy 1ip clia Trung Quéc [21] da bdc 16 sy bat
cap do khac biét vé& diéu kién dia chét, tiéu chuén ky thuét, gié ca vat
tu, vat liéu va nang suét lao dong. Do d6, dan dén nhitng khé khan
trong viéc didu chinh don gi, phé duyét khdi lvgng phat sinh va kiém
soat chi phi téng thé, gép phan lam chim tién d6 va ting vén diu tu.

(i)  Tuyén metro s6 1 TP Hd Chi Minh: Do thiéu hé théng dinh
mtc dy toan chi tiét cho titng hang muc nén viéc xac dinh téng mic
diu tv dua cha yéu trén suAt ddu tv (USD/km) tham khao tit cac
nude chau A nhu Nhét Ban, Théi Lan, i\n bo [8] [22]. Pay la mot
trong nhitng nguyén nhan din dén céng tic 14p va thim tra dy toan
gip nhidu tranh ludn, khé khin trong viéc kiém soat chi phi & giai
doan thi cong khi cé phat sinh.

(iii)  Tuyén metro sb 2 TP H6 Chi Minh: Cac bén lién quan di xay
dung céc dinh miéc ddc thu nhu hang muc thi cong him bf‘ang thiét bi
TBM va hang muc dim U, cung v&i dinh méc dédc thu cac cong tac thi
céng duong ray khong da ba 14t [8] [23]. Qua trinh nay tén kém thoi
gian va chi phi ban diu, ddng thoi cho thiy sy cin thiét va tinh kha
thi clia viéc xay dyng dinh mtc dy ton riéng, cung cAp mot co s¢ dit
liéu thyte té quy gia cho céc du 4n tuong lai.

Céc bai hoc trén khing dinh ring viéc thiéu mét hé théng dinh
mifc dy toan chuin héa, phit hgp véi didu kién Viét Nam gy khé
khin trong quan 1y chi phi va anh huwdng rit 16n dén tién 9, hiéu qua

diu tu ctia cdc du 4n dwdng sit d6 thi. Bén canh d6, theo nghién citu
ctia Biii Thi Ngoc Lan va Lé Cong Thanh (2025), thuc té trién Kkhai céc
dv 4n dwong sit d thi tai Viét Nam phai d6i mit v6i tinh trang thiéu
théng nhét trong dinh mtc chi phi do phai st dung dinh mtc nuée
ngoai hodc tv xay dung dinh mitc theo kinh nghiém. Pidu nay di tao
ra sy thiéu ddng bo va nhiéu khé khin, thich thitc trong qué trinh
thuc hién dv 4n. Nghién ctu ndy ciing chi ra tAm quan trong ctia viéc
x4y dung dinh mtc du todn duwdng sit d6 thi khéng chi duoc thé hién
qua nhitng bai hoc tit thyc tin ma con dwge khing dinh théng qua
khao sat chuyén gia. Két qua cho thiy t&i 80 % chuyén gia trong linh
vie giao thong d6 thi ddng tinh véi quan diém ring viée xdy dung
dinh mtc dy toan dudng sit d6 thi 1a mot yéu cau cip thiét [24].

4.2. Pé xudt gidi phdp

Dé khic phuc thitc trang thiéu hut hé théng dinh mitc dy toan
dic thit cho cic du an dudng sit d6 thi trong nwdc va nhitng bat cip
trong viéc ap dung cdc dinh mdc hién hanh. Pdng thoi cin ¢ vao
nhitng kinh nghiém quéc té va phan tich thyc tién trién khai tai mot
s6 tuyén duong sit do thi dién hinh, bai bdo dé xuit mot sb giai phap
chinh nhim hoan thién co s¢ dinh mitc dy todn va nang cao hiéu qua
quan 1y chi phf cic dv 4n duwdng sit d6 thi phit hop diéu kién thuc
tién tai Viét Nam. Bao gf)m:

Thit nhdt, xdy dung va hoan thién hé théng dinh mitc du’ todn
ddc thit cho dwong sdt d6 thi tai Viét Nam

Trong bdi canh giao thong d6 thi phat trién manh mé, hai dé an
dudng sét d6 thi tai Ha No6i va thanh phé HS Chi Minh cho thiy nhu
ciu phét trién duwong sit d6 thi tai Viét Nam ngay cang gia ting, phan
anh xu huwéng tit yéu nhim dap tng tdc d6 d6 thi héa ngay cang
nhanh, ning cao chét lwgng giao théng cong cong va thic diy qua
trinh hién dai héa ha ting quéc gia. Tuy nhién, viéc thiéu hé théng
dinh m@c dy toan chuyén biét nén phai 4p dung cic dinh mdc khong
pht hop tit cac linh vuc khac. Pay la mot trong nhitng nguyén nhan
gdy ra sai léch dang ké trong viéc wGc tinh chi phi va quan 1y dy an.
Do dé, viéc xay dung bd dinh mtic diy du va diic thit cho tiing hang
muc coéng trinh nhu thi cong him ngdm bing TBM, nha ga ngim, hé
théng ray khong d4 ba 14t giit vai trd rit quan trong va cip thiét.

Pé thire hién giai phép ndy, cAn xéc dinh rd chii thé va co ché
phdi hop. Bé Xay dung, dudi su chi dao ctia Chinh pht, cAn déng vai
trd chi tri trong viéc td chitc xay dwng v ban hanh hé théng dinh
mtc dy toan qubc gia cho dudng sit d6 thi. Qua trinh nay cin c6 su
phdi hop chit ché ctia cic BO, nganh lién quan, sy tham gia cta cic
chuyén gia, nha khoa hoc, vién nghién ctu, cic don vi tw van thiét ké,
giam sat va dic biét 1a cic nha thiu thi cong c6 kinh nghiém thyc té
trong linh vic nay. Sy tham gia ctia nha thiu 12 yéu t6 then chét dé
dam bao cac dinh mttc dy todn d& xuét phan 4nh dting bién phép thi
cong, ning suit lao dong thuc té va c¢6 tinh kha thi cao khi 4p dung
trén cong trudng. Pong thoi, bai bio d@ xuit xay dwng hé théng dinh
mifc dy toan riéng cho dwdng sit db thi dua trén ba nguyén tic co
ban, gdm: (i) Pinh mtc dy toan phai phit hgp véi didu kién ty nhién
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va diéu kién thi cong ddc thiu cua Viét Nam, bao gém diéu kién dia
chét, khi hau nhiét di gié mila va mat d6 dan cu cao tai cac khu vie
db thi; (ii) Hé théng dinh mtc dy todn cn tich hop cac cong nghé sb
hién dai nhu BIM, Big Data va tri tué nhan tao dé nang cao do chinh
x4c va kha ning dy béo chi phi va (iii) Xay dwng mo hinh dinh mitc
dv toan tng dung cdéng nghé sb dam bao tinh linh hoat va kha ning
cap nhat d& dang theo sy phat trién clia cong nghé m&i, ddng thoi két
hop hoc héi ¢6 chon loc nhitng kinh nghiém quéc té phit hop.

Thit hai, hoc héi kinh nghiém quéc té trong xdy ding dinh mitc

Hién nay nhiu quéc gia trén thé gi¢i, trong d6 c6 Nhat Ban va
Trung Quéc, da phat trién hé théng dinh mdc dd s6 va chi tiét, cho
phép quan 1y chi phi du 4n dwdng sit d6 thi mét cach hiéu qua va
chinh xac. Do d6, Viét Nam cin hoc héi kinh nghiém nay mét cach c6
chon loc, tp trung vao cac ndi dung cu thé sau day:

- Phwong phdp ludn va cdu tric hé thong: Nghién citu cach thitc
phén loai cong tac xdy dung, ciu triic ma hiéu dinh mic, quy trinh xay
dung, thAm dinh va cap nhét dinh mdc dy toan ciia cic nide di triede.

- Hé thdng quy chudn, tiéu chudn ky thudt lam co sé: Viée xay
dung dinh m@c dy toan phai dya trén céac tiéu chuén ky thuét cu thé
vé vat liéu, thiét ké, thi cong va an toan. Viét Nam cin tham khao,
tiép thu va didu chinh céc bo tiéu chuén ky thuét tién tién cta qubc té
cho phit hop véi didu kién trong nudc, tit dé tao nén tang virng chic
dé x4c dinh mc dy toan chinh x4c.

- Piéu chinh theo thic tién Viét Nam: Sau khi tham khao kinh
nghiém qubc té, viéc ap dung phai dugc hiéu chinh dya trén: (i) Nang
suét lao déng va trinh d6 k§ thudt cta lvc lvong lao déng trong nudc;
(i) Pidu kién thi cong dic thii nhw dia chét phic tap, khi hau nhiét
d6i, khong gian thi céng chat hep trong d6 thi; (iii) Kha ndng cung
itng vat tu, thiét bi ctia thi truong ndi dia.

- Ap dung thi diém va linh hoat: Chi 4p dung nhitng dinh mdc dy
toan qubc té c6 tinh kha thi cao va tién hanh thi diém trén mét sb du
&n, hang muc cu thé trde khi nhan réng. Cin duy tri cic nguyén tic
tinh toan khoa hoc ctia quéc té& nhung tich hop dly du cac yéu t6 vé
chinh sach thué, quy dinh lao dong va diéu kién dAu tu ctia Viét Nam.

Thit ba, thé ché héa va ban hanh khung phdp ly riéng cho dinh
mitc du todn cdc du dn ha tdng d6 thi ddc thiL

Ting cudng xiy dung va thiét 1ap moét khung phap 1y riéng biét
va chuyén biét cho dinh mtic dy to4n cic du 4n ha ting d6 thi, dic
biét 13 duong sit d6 thi. Khung phép 1y nay cin dugce thiét ké véi tinh
linh hoat cao, cho phép dp dung dinh mic dy toan ddc thu pht hop
v6i titng loai céng nghé va hang muc cong trinh cu thé nhu thi céng
ham ngim, nha ga ngdm hay hé théng ray hién dai.

Ddng thoi, phai quy dinh co ché thi diém va diéu chinh dinh
mifc theo titng di an trong diém, cho phép cic co quan quan 1y c6 thé
linh hoat xt 1y nhitng tinh hubng dic biét ma dinh mttc chung khéng
thé bao quat. Ti¥ d6, gép phin tao ra hanh lang phéap 1y minh bach,
gitip cac don vi tv vAn va nha thiu thi cong ¢6 co s& phép 1y viing

chic trong viéc 14p du todn va quan 1y chi phi. Bdng th&i, khung phap
1y riéng biét con dam bao tinh chinh xéc trong wéc tinh chi phi va tao
diéu kién cho viéc phét trién dwong sit d6 thi bén vitng, thic diy qua
trinh hién dai héa ha ting giao théng cong cong tai Viét Nam trong
twong lai.

Bai béo xay dung so dd téng hop khung phap 1y d@ xuét sau day
thé hién cAu tric cac vin ban quan 1y cin thiét dé xay dvng va ap dung
dinh mtc du todn cho dudng sit db thi tai Viét Nam (xem hinh 3).

The tu, tirng buéc xdy dung mé hinh dinh mifc du todn
duong sdt do thi iwng dung cong nghé sé

Do dic diém cua cdc dy 4n dudng sit d6 thi phic tap vé& ky
thuat va da dang vé& diéu kién thi céng nén viéc xiy dyng mot md
hinh dinh mtc dy toan @ng dung céng nghé s 1a giai phéap cin thiét
nhim hién dai héa céng tic quan 1y chi phi v dam bao tinh linh hoat,
minh bach trong qua trinh trién khai. M6 hinh duwgc x4y dwng nhim
thite hién chiic ning (i) Luu trit théng tin dinh mic dy todn v& vat
liéu, nhan c6ng, may méc thiét bi va cac hé s§ didu chinh phit hop véi
dic thit viing midn, didu kién thi cong va thoi diém gia ca; (ii) Tich
hop cac céng nghé tién tién nhv mé hinh théng tin céng trinh
(Building Information Modeling - BIM) va Tri tué nhan tao (Artificial
Intelligence — AI) dé phan tich, tinh to4n khéi lwgng va dinh mitc ty
d6ng duya trén thiét ké cong trinh cu thé va (iii) Cung cAp giao dién
than thién v6i nguoi diing, cho phép tra citu, chinh sita va xuét bo
céo dinh mic du toan phuc vu cong tac lap du toan, thdm tra va quan
1y chi phi mét cach thuén loi, d& dang. P& cu thé héa giai phap @ng
dung cong nghé s6, mé hinh ba ting tai hinh 4 sau day thé hién ciu
triic hé théng dinh mitc du todn s6 héa gém: dit lidu, x{t 1y tinh toan
va giao dién ng dung.

M6 hinh dugc thiét ké v&i co ché cap nhat va didu chinh dinh
mtc dv toan linh hoat cac dit liéu thyc té tif cac dy 4n da hoan thanh,
bién dong gi4 thi treong va thay dbi trong cong nghé thi cong. Viéc
diéu chinh duoc hd tro bdi hé théng Al hoc mdy, gitip tw déng phan
tich dit liéu va d& xuét didu chinh hop 1y cac hé s6 dinh mitc, dam bao
tinh thoi sy va sat thue té cho cic quyét dinh quan 1y chi phi. Pic
biét, khi xay dung hé théng dinh mtc dy toan cin phén loai cic nhém
cong viéc theo dic thit k§ thuét ctia duwong sit d6 thi, bao gdm: (1)
binh mitc dy todn cong tic ngdm: Pao him, gia c6 nén méng, xi 1y
chéng thim; (2) Pinh mtc du toin két cAu nha ga: Cac hé théng
théng gi6, chiéu sang, PCCC va an toan; (3) Pinh mtc dy toin dudng
ray va dién khi héa: Bao gdm ray, tin hiéu, hé théng dién va théng tin
lién lac va (4) Pinh mi@c du toan cong trinh phu trg: Nha diéu hanh,
tram bién 4p, hé théng thoat nudec,...

So dd sau thé hién syt khéc biét giita dinh mitc dy to4n ap dung
hién tai va d& xuit xay dung dinh mic dy toan phit hgp cho dudng
s&t do thi tai Viét Nam, trong dé quy trinh dugc d& xuét theo huéng

hién dai va sb hoéa (xem hinh 5).
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Quy hoach hé théng Metro
thanh phé Hé Chi Minh {
NQI B3

Mé I.Inh\

1

bty StmCinote s )
Tuyén sé 1: Bén Thanh - Suéi Tien AT R \
Tuyén sb 2: Khu d6 thj Tay Bac - Tha Thiém 14 TUYEN DUONG SAT B0 THI
Tuyén sé 3A: Bén Thanh - Tan Kién & U TAI HA NOI ) Cing Mng khﬂng 36

Tuyén s 38: Nga 6 Cong Hoa - Hiép Binh Phudc

Tuyén sé 4: Thanh Xuan - Hiép Phudc (@ Ngoc Hbi - Yén Vién - Lac Bao

Tuyén s6 48: Cong Vién Gia Dinh - Lang Cha Ca @ S6c Son - Noi Bai - Thuong Binh - Xuan Mai g) “s”j:ggng”é;;?gﬁch”"g;;g -

Tuyén sbé 5: Bén Xe Can Giube - CAu Sai Gon 2a' Cat Linh - Ha Déng - Xuan Mai (® Ngoc Hai - Thueng Tin - Cang Hang khong sé 2
Tuyén sb di Ba Queo - Véng Xoay Phu Lam (3 Son Tay - Tréi — Nhén - Yén S& - Cau Dién (19 Me Linh - C4 Loa - Yén Vién - Duong Xa

Tuyén xe dién mat dat s 1 (X01): Ba Son - Bén Xe Mién Tay (@ Mé Linh - Sai Déng - Lien Ha @ CatLinh - Lé Van Luong - Vanh dai 4

Tuyén Monorail s6 2 (MR2): QL 50 (Quén 8) - Khu d6 thj Binh Quoi ® Van Cao - Hoa Lac @ Son Tay - Hoa Lac - Xuan Mai

Tuyén Monorail s6 3 (MR3): Nga tu (Phan Van Tri - Nguyén Oanh) - Tan Chanh Higp © Néi Bai - Mai Dich @ Vinh Tuy - Minh Khal - Trrémg Chinh - Lang - Nhat Tan

Hinh 1. Ban dd tong thé duong sit d6 thi tai Ha N6i va TP H Chi Minh [5][6].

/ / Thyc trang  —
« Nghién ctru quéc té + Xiy dyng dinh mirc
« Phap ly + Cac dy an duong st d6 thi Ung dung cong nghé sb
dién hinh » Khung phap ly
) | + Kho khan thuc té ‘
— Costlyluan ’ D xuit gidi phap

Hinh 2. So' dd khung ly thuyét nghién ctu.

Nghi dinhlcia Chisbiphi ] = [ T e S L e by i e ]

I Thong tw ciia B§ Xiy dl_mg] i I Huéng din dinh mire dwéng sit dé thi ]
[ Quy chuiin k§ thujt ] — [ Tiéu chuén ki thuit dudng sit db thi ]
[ Huwéng déin thye hién ] — [ Quy trinh dp dung dinh mic thye té J

Hinh 3. Khung phdap 1y d& xuét cho dinh mifc du todn dudng sit db thi.

TANG 1: _ TANG 2:_ TANG 3:
CO SO DU LIEU XU'LY VA TINH GIAO DIEN
PINH MUC TOAN UNG DUNG

* Tra ciru dinh
mirc

+ Lap duy toian

* Bao cao

* Quan Iy nguoi

ding

* Vit liéu

* Nhéan cong

* Miy méc .

* H¢ so dieu
chinh

« D lign thi

trudng

= Tich hgp BIM

* Tri tué¢ nhan
tao (Al)

* Phéin tich Big
Data

* Tinh toan tw

dong

Hinh 4. M6 hinh ba ting hé théng dinh mtc du toan s§ hoa.
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Pinh mic du toian idp dung hién tai

Pé xuét xay dung dinh mire duy toan

Sir dung dinh mirc nwéc ngoai

Van dung dinh mirc cic nganh
khic

Khéng phu hop diéu kién thue tién
ciia Viét Nam

Khé kiém soat chi phi

Pinh mirc dy todn riéng cho PSPT

Phu hop diéu kién Viét Nam

Ung dung cong nghé sb

Xay dung khung phap Iy ré rang

Hinh 5. So' dd dinh mtc hién tai va d& xuit xay diyng dinh mitc dy todn dudng sit d6 thi tai Viét Nam.

5. Thao luin

Dya trén két qua nghién ctu ctia bai bédo cho thdy hé théng
dinh mitc dv toan hién hanh tai Viét Nam chua dap ng diy du yéu
ciu quan 1y chi phi cic dy 4n dudng sit do thi 13 mot loai hinh céng
trinh dic thi, ¢6 ki thuét phitc tap, yéu ciu céng nghé cao va didu
kién thi c6ng phifc tap. Do thiéu hé théng dinh mitc du toan riéng phit
hop dic thil clia dudng sit d6 thi trong nwde da din dén tinh trang
van dung cdc dinh miéc dy toén tit linh vye khac hodc tham khao dinh
mtic dy toan tit nitdc ngoai, gy ra nhidu sai léch trong qua trinh lap
dv toan va kiém soat chi phi, anh huéng dén hiéu qua dau tu.

Bén canh d6, bai bao ciing chi ra ring, v&i tbc d6 d6 thi héa
dién ra nhanh chéng ciing nhu ciu phéat trién dwdng sit d6 thi ngay
cang ting cao, viéc thiét 1ap mot hé théng dinh mic dy toan cho loai
hinh céng trinh nay la vé cling quan trong. Kinh nghiém thyc tién tit
cic qudc gia nhu Nhat Ban va Trung Qubc dd minh chitng cho thiy
viéc xay dung cac hé théng dinh mtc du todn v&i ciu tric chit chg,
¢6 nhidu 16p phan cip va duge cap nhat dinh ky da goép phin quan
trong trong viéc dam bao d6 chinh xac, tinh minh bach va sy bén
vitng cho cac du 4n ha tdng quy mé 16n.

Mot diém ndi bat trong d@ xuét ciia bai bao 1a viéc két hop giita
nén tang 1y luin, phan tich thuc tién va titng budc ng dung cong
nghé s6 vao mé hinh dinh mdc dy toan. Cu thé, viéc tich hop céc
céng nghé nhu BIM, Al va co s& dit liéu 16n (Big Data) gilp ty dong
héa qua trinh tinh todn, phén tich va cip nhét dinh mdc theo thoi
gian thie. M6 hinh dinh mic ba ting (co s& dit liu — x 1y — dng
dung) khong chi hd trg cac bén lién quan tra ctu thong tin thuan tién,
ma coOn tao ra hé sinh théi quan ly chi phi hién dai, linh hoat va c6 thé
m& réng. Pdng thdi, bai bdo cling nhAn manh vai trd quan trong ciia
khung phép 1y riéng cho dinh mitc dy toan cic dy 4n ha tdng d6 thi
dic thit do Viét Nam chua ¢6 co ché cho phép ap dung linh hoat cac
dinh mtc diéu chinh hoic thi diém trén cdc du an dic biét. Viée thiét
lap hanh lang phép 1y phit hop sé gitip cac chii thé ¢6 lién quan c6 co
s& phap 1y 16 rang dé trién khai dy 4n hiéu qua, kiém soat rtii ro chi
phi va thiic ddy chuyén dbi sé trong nganh xay dung ha ting, bao gdm
xdy dung dudng sit do thi.

6. Kétluan

Viéc x4y dung hé théng dinh mitc dy toan dudng sit db thi tai
Viét Nam dang trd thanh mot nhu ciu cin thiét, phit hop nhu ciu
thue tién trong viéc ning cao hiéu qua diu tu, ddm bao quan 1y chi
phi hiéu qua, pht hgp véi déc thu ky thuat va céng nghé phic tap.
Bai béo d@ xut cdc co quan quan 1y cin sém trién khai xay dung bo
dinh mitc dy toan riéng cho dwdng sit d6 thi nhim cung cip cong cu
thiét yéu dé phuc vu cong téc 14p du toan, quan ly chi phi va kiém
soat chit long cong trinh dudng sit d6 thi trong twong lai.

Trong qué trinh nghién citu, do gip khé khin trong thu thap sb
liéu nén bai bdo con han ché trong viéc phan tich dinh lwgng. Trong
dinh huéng nghién cttu tiép theo, tic gia sé nghién ctu xay dung mé
hinh t6 chitc va co ché cap nhat dinh mc dy todn dudng sit d6 thi phi
hop véi thue tién nhim cung cip co s& khoa hoc cho viée quan 1y chi
phi hiéu qua va bén vitng trong cdc dv 4n dudng sit dé thi twong lai.
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