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QUAN LY NGANH

Xéc 1ap co ché giam th tuc tién kiém, tang trach nhiém chi thé

Tap trung "ludng xanh", théo g& tha tuc phét trién nha & xa hoi

Khong thé d€ @ thi mai“chay theo mua”

Khai mé co ché phat trién nhan lyc dudng st

Hoan thién tiéu chudn, cong nghé va nhan lyc cho ha tang dudng sat tdc do cao

Phat trién cong nghiép dudng sat tu chd va hdi nhap qudc t&

TRO CHUYEN V61 CHUYEN GIA

Tao ap“chudi gid tri nhan luc” dé phat trién cong nghiép duting sat hién dai, tu chi va bén viing
TU CHINH SACH DEN CUOC SONG

Phat trién d thj Viét Nam thong minh, bén viing va bao trim

Tif cdi tao dén tai thiét - hudng tiép can d6 thi bao trim va bén vitng ph hgp véi md hinh
chinh quyén 2 cap

Quan tri d6 thi - ndng thdn theo chinh quyén 2 cdp & Viét Nam: Théch thic, co hdi va gidi
phép hoan thién thé ché

Dong chéy phd Hi

Quy hoach d6 thi hai bén bd song L6: Gan két chét ché giiia“coi ngudn dan toc” véi phat trién
van minh hién dai

150 37120 - “I6i cam két cGa thé hé hom nay ddi vdi tuong lai”

PHAT TRIEN XANH

Vat liéu xanh va tu duy vong doi - hudng di tat yéu cho cong trinh phét thai thap

Chinh séch giao thong xanh phai di kém tiéu chuan ky thugt va hé trg tin dung

Phat tri€n van tai dudng b xanh - thong minh

GOC NHIN TU THUCTIEN

Doanh nghiép xa hi - Canh tay clia chinh quyén dia phuong!

DOANH NGHIEP 4.0

Nang cao hiéu qua quan Iy, bao dam an toan k§ thuét cang, bén thiy ni dia

Trudng Dai hoc Hang hai Viét Nam: Dao tao ngudn nhan luc chét Iugng cao cho phat trién
kinh t€ bién

AN TOAN GIAO THONG

Dy thdo Nghi dinh mdi vé x{ phat vi pham dudng bo: Tang ché tai, cu thé hoa tham quyén
xaly

Béc Ninh ddy manh xay dung van hoa giao thdng hoc duang

GIG1 THIEU SACH MG

Giam st va danh gia du an dau tu xdy dung: Co's6 - Quy trinh - Cong cu

NGHIEN C’'U KHOA HOC

Anh huéng ciia chiéu cao cong trinh dén diéu kién vi khi hau va tién nghi nhiét ngoai tréi:
Trudng hgp TP Da Nang, Viét Nam

(anh quan di tich ton gido, tin nguéng: Hat nhan kién tao dac trung khong gian xanh do thi
Ha Noi

Dinh hudng phat trién bén viing kién triic nha & dan toc Tay tai Bic Giang dudi tac dong cla
do thi héa

Tiém nang va gidi phap phét trién du lich bén viing dua trén khong gian dac trung ven bién
tai khu du lich qudc gia Ninh Chi, Khdnh Hoa, Viét Nam

Nghién ctu dé xudt b tiéu chi ting dung GIS md phdng céc Idp tiéu chi, lam co s& danh gia
va lya chon quy hoach hé théng tunnel ky thudt da tién ich tai trung tdm TP Da Nang

Danh gia tong hgp m (FSE) cac yéu t6 anh hudng dén phat trién do thi TOD tai ga Ba Son,
TPHCM

('ng dung mé hinh ANP trong danh gi& miic do tac dong rii ro kj thudt trong cong tac khai
thdc doi tau dau - hoa chat ap dung tai khu vuc phia Nam Viét Nam

Tinh todn va so sanh hé s dong luc cho cdu dudng sat va dudng sat toc d cao theo tiéu
chudn thiét ké cdia Viét Nam va mt s nudc trén thé gigi

Nghién cGu danh gid hiéu qua gidm chan ma sat cho cau day vang

Toi uu héa b diéu khién PID béng gidi thuat di truyén (GA) cho bai toan diéu chinh siic cang
trén tdi tau thly

Gidi phap quan Iy ky thudt ha tang ky thuat khu cong nghiép Thuan Thanh I, tinh Bac Ninh
Thiét ké diéu khién dién &p bd chuyén ddi Buck-Boost dya trén md hinh logic hén hgp két
hp véi diéu khién dy bdo mo hinh

Ung dung mé hinh udc tinh phat thai va hiéu qua x& Iy NOx clia mét duting pha Ti0, tai do
thi Hai Phong

Gia 75.000 dong
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INDUSTRY MANAGEMENT

Establishing mechanisms to reduce pre-inspection procedures and enhance stakeholder
responsibility

Prioritizing the “green channel” to remove administrative barriers for social housing development
Cities cannot keep “chasing the rain” forever

Unlocking mechanisms for railway human resource development

Improving standards, technology, and human resources for high-speed railway infrastructure
Developing an independent and internationally integrated railway industry

TALK WITH EXPERTS

Establishing a“Human Resource Value Chain”for a Modern, Self-Reliant, and Sustainable
Railway Industry

FROM POLICY TO LIFE

Developing smart, sustainable, and inclusive Vietnamese Cities

From renovation to reconstruction: An inclusive and sustainable urban approach aligned
with the two-level government model

Urban-rural governance under Vietnam's two-tier government model: Challenges,
opportunities, and institutional improvement solutions

The flow of Hoi streets

Urban planning along the two banks of the Lo river: Connecting national heritage with
modern civilized development

150 37120 - “A commitment of today’s generation to the future”

Green materials and lifecycle thinking - An essential pathway for low-emission buildings
Green transport policies must be accompanied by technical standards and credit support
Developing green and smart road transport

PERSPECTIVE TO PRACTICAL

Social enterprises - The helping hand of local governments!

ENTERPRISE 4.0

Enhancing management efficiency and ensuring technical safety at inland waterway ports
and wharves

Vietnam Maritime University: Training high-quality human resources for marine economic
development

TRANSPORTATION SAFETY

Draft New Decree on penalties for road traffic violations: Strengthening sanctions and
specifying enforcement authority

Bac Ninh promotes the development of safe traffic culture in schools

ABOUT NEW BOOK

Monitoring and evaluation of construction investment projects: Foundations - Processes - Tools
SCIENTIFIC RESEARCH

Influence of building height on microclimate and outdoor thermal comfort: The case of Da
Nang, Vietnam

Religious and spiritual heritage landscapes: Cultural cores of Hanoi’s urban green spaces
Sustainable development orientation for Tay ethnic housing architecture in Bac Giang under
the impact of urbanization

Potentials and strategies for sustainable tourism development based on coastal spatial
identity at ninh chu national tourist area, Khanh Hoa, Vietnam

The study proposes a set of criteria GIS application simulates criteria layers to serve as a basis
for evaluating and selecting the planning of a multi-utility technical tunnel system in the
center of Da Nang City

Evaluating key factors influencing tod using The Fuzzy Synthetic Evaluation method: A case
of Ba Son station, Ho Chi Minh City

Application of the anp model in assessing the impact level of technical risks in the operation
of oil-chemical tanker fleets: A case study in Southern Vietnam

Calculation and comparison of dynamic coefficients for railway bridges and high-speed
railways according to design standards of Vietnam and some countries in the world

Study on the effectiveness of friction dampers for cable-stayed bridges

Genetic Algorithm-based Optimization of a PID Controller for Marine Winch Tension Control
Technical infrastructure management solutions for Thuan Thanh il industrial park in Bac Ninh province
Design of Buck-Boost converter voltage control based on mixed logical dynamical model
combined with model predictive control
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THS DAO QUANG HUY, TRAN THU MINH,
NGUYEN DINH THANH, NGUYEN HUYEN MAI,
GSTSTRAN THE TRUYEN

TS MAC VAN HA, TS DANG VAN PHU,

KS NGUYEN TRUNG NGAN

TS HOANG HIEU NGHTA

PGS.TSDAO VIET DOAN

PGS.TS KHUC DANG TUNG, THS NGUYEN TIEN PHAT,
PGS.TS LE BA DANH, THS NGUYEN HUNG SON
TS TRAN VIET TAM

KS NGUYEN DUYEN THANH TRUNG,

PGS.TS TRUONG DINH NHAT,

PGS.TS NGUYEN HO'U ANH TUAN, THS LE THI THUY LINH
SOK HEANG, NGUYEN HOANG TUNG

TS PHAN VAN HUE, TRUONG QUANG HAI
VO HUY HOANG, NGUYEN THI THANH HUONG

NGUYEN TRUNG KIEN, NGUYEN QUANG TRUONG
BUI THI Al MY, NGUYEN HOU HUE,

NGUYEN VAN SON, NGUYEN DINH CHUC

NCS NGO VAN TINH, TS LUGNG XUAN CHIEU,
PGS.TS NGUYEN THANH SANG

TRUGNG DUC CANH, PHAM BUC TIEN

PGS.TS NGUYEN BINH THACH

PGS.TS NGUYEN VAN TIEM, GS.TS LE HUNG LAN,
KIEU VIET CUONG

TS NGUYEN XUAN LONG, KS CHU VAN HOANG
THS PHAM TAT TIEP, PGS.TS NGUYEN VAN SUGNG
THS.NCS NGUYEN THI PHUONG

PGS.TS NGUYEN HONG THAI, THS CAO QUANG KHAI
THS TRAN TUAN PHONG, PGS.TS NGUYEN LUGNG HAI

PGS.TS LUU TRUGNG VAN, NGUYEN LE MINH LONG

THS LE VIET HOA

TS VO MINH TAM, TS THAI HONG NAM,

PGS.TS VO HOAI NAM, PGS.TS DINH VAN HIEP,
PGS.TS VO NGOCTRU, PGS.TS NGUYEN VIET PHUONG
THS PHAM THI HONG ANH

TS NGUYEN DINH TU, PGS.TS NGUYEN HONG THAI

75 D0 VAN THUAN, PGS.TS NGUYEN LUONG HAI

PGS.TS NGUYEN THANH CHUONG

TS PHAM THILY, KS NGUYEN VINH HOANG,
THS NGUYEN THI HONG HOA

TS DINH QUANG TOAN

LE DINH THUC, NGUYEN VAN MINH

HUYNH HAN PHONG
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Nghién c(fu ting dung vat liéu bé tong nhe va c6t thanh GFRP cho két cdu cau Iap ghép nhanh
trong do thi

Ung xit dong cta hé vom bé tong cdt thép diic sin phan ménh co hé neo dugc chdn trong dét
thong qua md phdng s6

Thiét ké két cdu dan phang lién hgp thép - bé tong theo tiéu chudn Eurocode 4

V& clfa ham xuyén ni va mot so kién nghi trong thiét ké, thi cong ctra ham dudng sat toc do
cao tai Viét Nam

Nghién c(tu xéc dinh tan s6 va dang dao dgng két cau tru dién gi6 trong diéu kién van hanh

Nghién ciiu khdo st su thay ddi thiét k&€ mong coc nha bé tong cdt thép theo hai tiéu chudn
TCVN 10304-2025 va TCVN 10304-2014

T6i uu héa tiét dién thép t& hop nha cong nghiép bang cac thudt todn metaheuristic tich hop
véi SAP2000-0API

Nghién ctu anh hugng hé s6 diéu chinh d ciing cta cau kién bé tong cot thép trong phan
tich nha cao tang chiu tai ngang

Tinh todn choc thiing cho san phéng bé tong c6t thép tai lién két véi cot Gng thép nhoi bé
tong 6 vi tri cot bién va ot goc

D6 bén cla cdu kién chir C tao hinh ngudi chiu uén quanh truc khong ddi xiing theo cac
phuong phép cta Tiéu chudn AISI $100

Chuy&n vi bé mét ddt khi séng cit lan truyén trong méi trudng dét ngau nhién

Ri ro dia chdt - thdy van va sut lin d6 thi TPHCM: Hé qua va thach thic cho phat trién khong
gian ngam

Anh huéing cia ham lugng tro bay, i [0 cao dén céc dic trung co hoc clia bé tong xi mang c6t
liéu tdi ché trong xdy dung mdt dudng

Dénh gid kha nang xdy dung hé cong trinh x& Iy chét thai theo dinh hudng kinh té tuan hoan
sinh hoc cho du an Trang trai CMC tai Mudng La

(ng dung tri tué nhan tao cho giao dién hién thi truGc mét (HUD) hd trg diéu dong USV trong
mdi trung cdng thong minh

Phuong phap diéu khién bd chuyén ddi ngudn DC-DC buck trén co s& PID, GA va logic m

Gidi phap ndng cao hiéu qué hé thong béo hiéu ludng hang hai cdng Son Duong

Thiét ké b diéu khién trugt véi thai gian hdi tu hitu han cho hé thong 6n dinh [ Rotor Magnus
Danh gid tac ddng rdi ro trong giai doan thuc hién dy dn xdy dung chung cu cao tang tai Ha
Noi bang md hinh SEM

Chuyén ddi xanh trong giao thong van tai do thi: Tir chinh sach dén thuc tién tai Viét Nam
Nghién ctu sy van dong cla cac chi tidu t6 chiic thyc hién ké hoach von dau tu cong xdy dung
¢ong trinh giao thdng tai Viét Nam

Xép hang cac nhan t6 anh hudng dén quan Iy ndng sudt clia nha thau xdy dung: Géc nhin
BALANCED SCORECARD

Déu thau bén viing: Cac yéu t6 can dugc tich hgp trong qua trinh lya chon nha thau

Nghién cGu vé phi st dung dudng trong ndi d tai cic nudc tién tién va kha nang ap dung tai
Viét Nam

Nghién c(tu hé théng luu kho ty dong

Kinh nghiém céc nudc vé chinh séch chuyén ddi xanh ddi véi thiét bi xay dung cong trinh
giao thdng - bai hoc cho Viét Nam

Xdy dung hé thong chi tiéu danh gid hoat dong diéu hanh ké hoach von dau tu cong trong
xay dung cong trinh giao thong tai Viét Nam

Nghién cifu cac yéu t6 tac ddng tdi hanh vi lai xe nguy hiém cdia ngudi lai xe buyt & Ha Noi
Nghién ctiu phuang phdp Random Forest va XGBoot trong du béo Iuu lugng giao thong

T6i uu hoa két ni giao thong xanh véi nguai triing tuyén duting

Tiéu chi ddu tu ha tang giao thong dong bo ving DBSCL ting phé vdi bién ddi khi hau:
Phuong phap phén tich mang ludi xa hoi

Phén tich phan ti htiu han ctia tdm san bé tong cot thép trong lugng nhe



NGUYEN PHAN ANH, BUINGOC DUNG

DAO QUANG HUY, TRAN THU MINH,

NGUYEN DINH THANH, NGUYEN HUYEN MAI,

TRAN THE TRUYEN

MACVAN HA, DANG VAN PHU, NGUYEN TRUNG NGAN

HOANG HIEU NGHIA
DAO VIETDOAN

KHUCDANG TUNG, NGUYEN TIEN PHAT, LE BA DANH,
NGUYEN HUNG SON
TRANVIETTAM

NGUYEN DUYEN THANH TRUNG, TRUONG DINH NHAT,
NGUYEN HUU ANH TUAN, LETHI THUY LINH
SOK HEANG, NGUYEN HOANG TUNG

PHAN VAN HUE, TRUONG QUANG HAI

VU HUY HOANG, NGUYEN THI THANH HUONG

NGUYEN TRUNG KIEN, NGUYEN QUANG TRUONG
BUITHI Al MY, NGUYEN HUU HUE, NGUYEN VAN SON,
NGUYEN DINH CHUC

NGO VAN TINH, LUONG XUAN CHIEU,

NGUYEN THANH SANG

TRUONG DUCCANH, PHAM DUCTIEN

NGUYEN DINH THACH

NGUYEN VAN TIEM, LE HUNG LAN, KIEU VIET CUONG
NGUYEN XUAN LONG, CHU VAN HOANG

PHAMTAT TIEP, NGUYEN VAN SUONG
NGUYEN THI PHUONG

NGUYEN HONG THAI, CAO QUANG KHAI
TRAN TUAN PHONG, NGUYEN LUONG HAI

LUU TRUONG VAN, NGUYEN LE MINH LONG

LEVIETHOA

VU MINH TAM, THAIHONG NAM, VU HOAI NAM,
DINH VAN HIEP, VU NGOCTRU, NGUYEN VIET PHUONG
PHAMTHIHONG ANH

NGUYEN DINH TU, NGUYEN HONG THAI

DO VAN THUAN, NGUYEN LUONG HAI

NGUYEN THANH CHUONG
PHAMTHILY, NGUYEN VINH HOANG,
NGUYEN THIHONG HOA

DINH QUANG TOAN

THUCLE DINH, MINH NGUYEN VAN

HUYNH HAN PHONG
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Application of an estimation model for emissions and NOx removal efficiency of Ti0, coated
pavements in Hai Phong urban area

Application of lightweight concrete and gfrp bars for rapidly assembled bridge structures in
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Xac lap co ché giam thu tuc tién kiém,
tang trach nhiém chu thé

CAO NGA

Du thao Luat Xay dung (stia d6i) xac lap co ché giam thu tuc tién ki€m, tang trach

nhiém chu thé va chudn hoa quan ly chat lugng cong trinh.

hinh pht da c6 céc Béo cdo tiép thu, giai trinh Két

luan ctia Uy ban Thudng vu Quéc hdi, y kién thdm

tra ctia Uy ban KHCN&MT clia Quéc hoi cling nhu'y

kién clia cac thanh vién Chinh pha vé du an Luat Xay
dung (stra déi).

Qua cac Bao cao clia Chinh pht cho thdy dinh huéng nhat
quan: chi gilt cac nguyén tic khung & cdp Luat; ddy manh
phan cap va gidm tién kiém, déng thdi tdng cudng hau kiém,
kiém soat chat lugng cdng trinh va trach nhiém chi thé. Cac
y kién tir Uy ban Thudng vu Quéc hoi, Uy ban KHCN&MT va
cac thanh vién Chinh phu da dugc tiép thu theo huéng dong
b6, kha thi va minh bach.

Uy ban Thudng vu Quéc hodi nhan manh yéu cau Ién nhat
trong qua trinh stia déi Luat Xay dung lan nay la bao dam
tinh théng nhat cta hé théng phap luat, tranh tinh trang moi
Luat quy dinh mét phan, chéng lan hodc mau thuan, dan dén
vuéng mac trong thuc tién thi hanh. Luat Xay dung chi nén
tap trung diéu chinh hoat déng xay dung véi tu cach la hoat
dong ky thuat - thi cdng - an toan cong trinh, con cac ndi dung
vé chu truong dau tu, ngudn von, bé tri vén, chap thuan nha
dau tu, quy hoach d6 thi - néng thon... phai dugc dan chiéu
va tuan thu Luat chuyén nganh tuong tng (Luat Dau tu céng,
Luat Dau tu, Luat Quy hoach, Luat Dat dai, Luat Nha &, Luat
PPP...). Day la yéu cau nén tang nham tranh trung séng phap
ly, han ché viéc cac dia phuang hoidc co quan c6 thdm quyén
phai "doc chéo Luat" dé ap dung, déng thai gidi quyét tinh
trang thu tuc bi kéo dai do xung d6t van ban.

Uy ban Thudng vu Quéc hdi cling yéu cau Bé Xay dung lam
rd vai tro “Ludt khung” clia Luat Xay dung, theo huéng chi quy
dinh nguyén tac c6t 16i va giao Chinh pht quy dinh chi tiét déi
v3i cac quy trinh, tiéu chuan va nghiép vu ky thuat, phu hop
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véi chl truong phan cdp manh - ting hau kiém - gidm tién
kiém, nhung khéng buéng 1dng quan ly chat lugng cdng trinh.

Tiép thu yéu cau nay, Bé6 Xay dung da chinh ly pham vi
diéu chinh ngay tai Diéu 1: “Luat nay quy dinh vé hoat déng
xay dung; quyén, nghia vy, trach nhiém cla cc quan, t6 chuc,
ca nhan va quan ly nha nudc trong hoat dong xay dung”, va
b6 khai niém “hoat dong dau tu xay dung” tai Diéu 3, chi gilr
pham vi “hoat déng xay dung”, qua dé tranh chong lan véi
Luat Dau tu va Luat Pau tu cong.

Doéng thai, Diéu 4 vé ap dung phap luat cling dugc stra
theo huéng khong duy tri nguyén tac uu tién Luat Xay dung,
ma dan chiéu cu thé sang tiing Luat chuyén nganh tuang
ing dé bdo dam théng nhat tuyét déi trong &p dung.

B6 Xay dung cling thuc hién viéc lugc gian 35 Diéu mang
tinh quy trinh, hé so, thi tuc; chi gitt nguyén tac chung do
Qudc héi ban hanh, con toan bé trinh ty chi tiét giao Chinh
pht quy dinh, phu hgp véi tinh than d8i mai ky thuat lap
phap ma Uy ban Thudng vu Quéc hoi dit ra.

D3i véi yéu cdu ddy manh phan cap, B6 Xay dung khang
dinh, cac thu tuc tham dinh - phé duyét sé dugc don gian héa
nodi dung thdm dinh Bao cdo nghién ctu kha thi clia co quan
chuyén mon vé xay dung, nang cao trach nhiém clia ngudi
quyét dinh dau tu va chd dau tu véi cac ndi dung con lai cling
nhu tdng cudng khau kiém tra, giam sat.

Viéc ti€p thu nay thé hién sy diéu chinh mang tinh nén
tang, gitp Luat Xay dung slra d6i ré rang hon vé vai tro, ranh
mach hon vé pham vi, déng bd hon vai hé thong phap luat
hién hanh, ti d6 tang tinh kha thi khi trién khai.

Y kién thdm tra ctia Uy ban KHCN&MT clia Quéc hdi tap
trung vao tinh hgp ly - kha thi - minh bach ctia cac co ché quan
ly xay dung trong thuc té, dac biét trong béi canh cach mang
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c6ng nghiép 4.0, chuyén déi sé va nhu cau gidm chi phi tuan
th cho doanh nghiép, nhung van bao dam an toan cong trinh.

N6i dung quan trong dugc Uy ban KHCN&MT nhan manh
la nguyén tac hau kiém. Khi cit gidm tién kiém va bai bé tha
tuc thdm dinh thiét ké trién khai sau thiét ké co s8, can cé co
ch& hau kiém di manh, bao gém: yéu ciu vé nang luc t6 chuc
tu van tham tra - giam sat; trach nhiém cla chd dau tu; ché
tai déi v6i hanh vi thay déi thiét ké trai phép; va phuong thic
kiém tra xac suat c6 trong tam dé bao ddm an toan cong trinh
trong su6t vong doi xay dung.

Tiép thu cac dé nghi nay, Bé Xay dung da hoan thién Diéu
14 vé hé théng thong tin va cd s& dt liéu xay dung, quy dinh
r6 bao dam két néi déng bo va cap nhat thusng xuyén, dong
thaoi giao Chinh pht quy dinh chi tiét vé 16 trinh trién khai va
chuén két néi dt liéu gilta cdc nganh.

Da&i v6i nguyén tic hau kiém, du thao Luat da bé sung
thém Diéu 47 vé quan ly trat ty xay dung theo hudng: Viéc
quan ly trat ty xay dung dugc thuc hién xuyén sudt tur khi
théng bao khéi cong dén khi cong trinh dugc nghiém thu,
dua vao st dung, nham kip thai phat hién va xt ly vi pham.
Viéc quan ly dugc ap dung phu hgp véi tiing loai cong trinh
c6 hodc khéng cé yéu cau cap phép xay dung, tranh ap dung
mot cach may maéc. UBND cép tinh chiu trach nhiém toan
dién déi vai trat tu xay dung trén dia ban, con UBND cép xa
thuc hién theo phan cdp cua tinh. Khi phat hién vi pham,
€d quan quan ly phai yéu cau ding thi céng va xt ly hoac
kién nghi xt ly theo thdm quyén. Chinh pht sé quy dinh chi
tiét noi dung va phuong thiic thuc hién diéu nay trong Nghi
dinh. Quy dinh nay cho thdy tu duy quan ly chuyén ti “hau xur
ly vi pham” sang “giam sat lién tuc d€ phong nguia vi pham tu
dau”. Viéc xac dinh ré trach nhiém ctia UBND cép tinh va cap
xa gilp tranh tinh trang dun day, né tranh hodc quan ly hinh
thic, von la diém yéu kéo dai trong thuc tién trat tu xay dung
& nhiéu dia phuong. Bong thai, quy dinh tach bach cong
trinh c6 phép va khéng co phép la phu hop, béi co ché giam
sat khéng thé ciing nhic 4p dung cho moi loai cdng trinh.

Cach ti€ép thu va chinh ly nay cho thay Bo Xay dung hudng
dén mo hinh quan ly xay dung dua trén tiéu chuan - dir liéu -
trach nhiém, thay vi mé hinh gidy phép - hé so - xin - cho, tu
do6 giam thu tuc ma khoéng giam an toan cong trinh.

Trong s6 cac y kién clia thanh vién Chinh phu, y kién cla
Théng d6c Ngan hang Nha nudc tap trung vao mot van dé co
y nghia then ch6t déi véi quan ly dau tu xay dung, dé la viéc
xU ly cdc dy &n hoac cong trinh phai diing thuc hién vi ly do
khach quan hoac bat kha khang.

Théng d6c d@é nghi co quan chi tri soan thao nghién ctiu
b6 sung ca ché xéac dinh ré trudng hgp diing chd truang dau
tu ciing nhu quy trinh x{ ly phan khéi lugng cong viéc da trién
khai thi cdng trudc khi du an bi budc phai diing, nham tranh
phat sinh vudng mac trong quyét toan, thanh toan va xu ly
trach nhiém gitta cac chi thé lién quan. Day la van dé da tiing
gay nhiéu tranh cai trong thuc tién, nhat la d6i vai cac du an st

dung vén dau tu cdng hodc du én PPP, khi viéc dirng thi cong
dién ra tai thoi diém khoi lugng thi cong da dat tSi mot ty &
nhat dinh, nhung chua cé co ché phap ly that su rd rang dé
quyét toan hodc xt ly phan gia tri da thuc hién.

Tiép thu y kién nay, Bé Xay dung da lam ré co s& phap ly
vé viéc diing céng trinh, déng thai chinh ly tai khoan 2 biéu
78 clia du thao Luat Xay dung (stfa d6i), theo hudng xac dinh
ré nguyén tac quyét toan doi véi phan gia tri khéi lugng da
thuc hién, trén cg s& hé s nghiém thu, khéi lugng da duac
tham tra, gidm sat va phu hgp vdi tién dé hop déng.

B Xay dung cling vién dan cac quy dinh lién quan trong
phap luat vé dau tu céng va phap luat PPP, theo d¢, viéc dirng
du an chi dugc quyét dinh bi cdp c6 thdm quyén va phai
di kém véi phuong an xt ly gia tri phan céng viéc da hoan
thanh. Viéc bé sung va lam rd ¢ ché nay khéng chi bao dam
tinh minh bach va théng nhat gilra Luat Xay dung va Luat
Dau tu cdng/PPP, ma con gop phan han ché rai ro phat sinh
tranh chap, khiéu kién vé sau, dong thdi tao co s@ phap ly ré
rang dé bdo ddm quyén lgi hap phap clia nha thau, nha dau
tu va cg quan cha dau tu trong trudng hop du an budc phai
diing khéng do 16i ch quan.

Mét trong nhiing y kién quan trong khac dén tir Bo trudng
Bo Cong an, lién quan dén van dé bao dam déng bé phap luat
trong linh vuc PCCC déi vai cong trinh xay dung. Bo trudng
dé nghi thay thé& cum tur “céng trinh thudc dién thdm dinh vé
PCCC” bang “cong trinh thudc dién tham dinh thiét ké vé PCCC”
dé bao dam théng nhat véi Luat chuyén nganh. Day la van dé
tudng chung mang tinh ky thuat nay lai c6 y nghia quan trong
trong thuc tién thi hanh, bai su thi€u théng nhat vé thuat ng
phép ly gilta cac luat va van ban dudi luat c6 thé dan dén céch
hiéu khac nhau, tao ra rdi ro trong qua trinh thdm dinh, cap
phép hodc kiém tra nghiém thu. Pac biét, trong béi canh thai
gian qua, nhiéu du an, céng trinh xay dung bi ach tac do yéu
cau vé PCCC chua dugc gidi thich, huéng dan ré rang, viéc diéu
chinh thuat ngir theo hudng théng nhat vai Luat PCCC va cac
quy chuan ky thuat lién quan sé gép phan han ché vudng mac
ngay ti khau ho so thiét ké.

B Xay dung da tiép thu day du ki€n nghi nay va chinh ly
tai khodn 2 Diéu 29 va diém b khoan 1 Diéu 45 cla du thao
Luat. Viéc ti€p thu nay thé hién dinh huéng nhat quan la
khong ma thém tha tuc, khéng sinh thém gidy phép, ma tap
trung théng nhat hoa ngén ngir phép ly, bao dam co quan
quan ly nha nudc cac cap ap dung chinh xac va déng bé.
Diéu nay déng thai gitp cha dau tu, nha thau va don vi tu
van thiét ké c6 can ct rd rang khi lap va trinh thdm dinh thiét
k& PCCC, gidm thiéu tinh trang phai chinh sita hé so nhiéu lan
hodc bi tra lai hé sa do cach hiéu khac biét.

Cé thé thay, viéc chinh Iy ma Bo Xay dung thuc hién khéng
don thuan la stia cau chi, ma la buéc hoan thién quan trong
nham tang tinh kha thi ctia quy dinh phap luat trong thuc
tién, gidm chi phi tuan tha, han ché rui ro phéap ly cho doanh
nghiép va bao dam yéu cau an toan tinh mang, tai san cua
ngudi dan trong hoat dong xay dung va khai thac céng trinh.

Du kién, du an Luat Xay dung (stfa d6i) sé dugc Qudc hoi
xem xét thong qua tai Ky hop nay.
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Tap trung "luong xanh", thao go thu tuc
phat trién nha o xa hoi

D

f HUY THAO

Bam sat chi dao quyét liet cua Chinh phu vé phat trién nha ¢ xa hoi (NOXH), BO Xay

dung da thé hién ro vai tro quan ly nha nuadc, vua tich cuc don doc, tap trung "luéng
Xanh"thao g6 thu tuc tai dia phuong, vua chu dong hoan thien the€ ché. ben nay bé

an 1 triéu can NOXH dat 60% muc tieu.

Phat trién NOXH khong chi Ia gidi quyét nhu cau "an cu lac
nghiép" cho ngudi thu nhap thap, ma nhu Tha tuéng Pham
Minh Chinh da nhan manh, day con 1a "dong luc clia phét trién
nhanh va bén viing", gép phan én dinh kinh t& vi mé. Véi tinh
than do, Bo Xay dung, véi vai tro la co quan quan ly nha nudc
chuyén nganh, da trién khai mét loat gidi phap déng bo, quyét
liét trén ca hai phuong dién thuc thi va thé ché.

Nhan dién cac "diém nghén" tai dia phuong la moét trong
nhing nhiém vu trong tdm. Bam sat tinh than chi dao cua
Tha tuéng vé viéc cat gidm thd tuc, ddy manh trién khai
"luéng xanh", trong thang 10/2025 B6 Xay dung da té chic 5
DPoan céng tac di kiém tra, dén déc, hudng dan thao gé cac
khé khan, vudng méc, ddy manh phat trién NOXH.

Céng tac giam sat nay nham dam bao cac dia phuong
thuc hién nghiém tic muc tiéu ca Dé an 1 triéu can ho
NOXH. Pay ciing la hanh ddng cu thé nham thuc thi "5 béo
dam" ma Thu tuéng yéu cau: Chan chinh ky cuong; thanh tra,
phong ngura tiéu cuc; bdo ddm céng bang, ding d6i tugng;
X ly nghiém moi gidi trai phép va tao diéu kién cho doanh
nghiép c6 quy dat sach.

Song song vai dén déc, B6 Xay dung da tap trung cao do
cho cong tac hoan thién thé ché, gidi quyét géc ré cac vudng
mac. Day la hanh déng truc ti€p thuc hién muc tiéu thi nhat
ma Thi tudng dé ra la thao g& kho khan vé tha tuc, quy trinh.

B& da tich cuc tham muu, xay dung dé Chinh phd ban hanh
Nghi dinh s6 261/2025/ND-CP slfa d6i, b6 sung moét s6 nghi
dinh vé NGXH. Bén canh do, Bé Xay dung cling da hoan thién,
trinh Chinh pha du thdo Nghi dinh quy dinh vé Quy nha &
qudc gia va bién phap thi hanh Nghi quyét s6 201/2025/QH15.

Su chi dao quyét liét ctia Chinh pha va vai tro ch( dong
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cla B Xay dung, cing né luc cla cac dia phuong, doanh
nghiép da mang lai nhirng két qua tich cuc, dua Dé an 1 triéu
can NOXH di vao thuc chat, hiéu qua.

Lay ké dén nay ca nuSc c6 696 du an NOXH dang duoc trién
khai v6i quy md 637.048 can. Trong d6, 191 dy 4n da hoan thanh
128.648 can; 195 duy 4n da khdi cong 123.057 can va 310 du an
dugc chap thuan chu truang dau tu 385.343 can. Con s6 nay
cho thay téng s6 du an da hoan thanh, khéi cdng va dugc chap
thuan chi truong dau tu da dat 60% so vai chi tiéu Dé an.

Xét riéng nam 2025, buc tranh cling cho thdy nhiéu diém
sang. 10 thang qua cd nudc da hoan thanh 61.893/100.275
can, dat 62% ké hoach nam. Du kién dén hét nam 2025, téng
s6 can hoan thanh 13 91.585 can, dat 91% chi tiéu nam. Dang
chuy, c6 17/34 dia phuong du kién hoan thanh va vugt chi
tiéu, bao gém céac dau tau kinh t&€ nhu: Ha N6i (102%), TP.HCM
(100%), Hai Phong (101%), Bac Ninh (102%), Déng Nai (110%).

Su vao cudc clia cac Bo, nganh khac ciing rat tich cuc. Bd
Céng an da khadi cdng 8 du an (4.554 can); Téng Lién doan Lao
doéng Viét Nam khai cong 3 du an (1.700 can); B Quéc phong
du kién khéi cong 8 du an (6.547 can).

Tuy nhién, bén canh két qua dat dugc, thuc tién van con
nhiéu thach thuc, tai phién hop thi 3 cta Ban Chi dao Trung
uong vé chinh sach nha & va thi trudng bat déng san (BDS) ngay
11/11, Thi tuéng Pham Minh Chinh da thang than chi ré, nguén
cung NOXH con thiéu, chua c6 ngan sach uu dai 6n dinh, gia
ban chua phu hgp va thi tuc hanh chinh con ruém ra...

Theo céc s6 liéu bao cao, tién do trién khai mot s6 du an
NOXH con cham, ngay ca khi Quéc hoi da ban hanh Nghi
quyét 201 (hiéu luc tir 01/6/2025) va Chinh phu ¢6 Nghi dinh
192/2025/ND-CP (hiéu luc tir 01/7/2025) vé ca ché dac thu.
Dac biét, viéc bé tri quy dat 20% cho NOXH tai cac du an nha
& thuong mai chua dugc thuc hién nghiém tuc, anh hudng
dén chat lugng quy dat, von di khéng dugc nam & nai "khi ho
c0 gay" ma phai déng bo ha tang.
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thii tuc dau tw NOXH thong nhdt trén ca nwde, rit ngan thoi
gian chuan bi dau tw khong qua 6 thang.

NHAN DIEN THACH THUC DE HANH PONG

DE gidi quyét cac ton tai va phan dau dat két qua cao nhat
trong phat trién NOXH, Bé Xay dung da dé ra ké hoach hanh
déng cu thé cho thai gian téi, bam séat cac chi dao tai Quyét
dinh s6 338/QD-TTg, cac Thong bao 120, 320, 446/TB-VPCP
va Cong dién 190/Cb-TTg.

Theo d6, cac nhiém vu trong tam Bo Xay dung tap trung
trién khai bao gdm viéc khan truong hoan thién bao cdo cla
BPang Uy Chinh pht trinh B6 Chinh tri xin chd truong ban hanh
Nghi quyét clia Quéc hoi thi di€ém mé hinh Trung tam giao dich
BDS va quyén st dung dat do Nha nudc thanh lap.

Déng thai, Bo sé cha tri, phoi hgp véi cac Bo, nganh lién
quan du thdo Nghi quyét ctia Chinh phti vé co ché kiém soat,
kiém ché gia BDS. Dac biét, B Xay dung sé tap trung hoan
thién, trinh Chinh pht ban hanh Nghi quyét vé co ché dac
biét xtr ly kho khan, vudng mac, chi tiéu phap lénh dot pha
phat trién NOXH va hoan thién, trinh Tha tudng Chinh phu
ban hanh Chi thi vé viéc chan chinh, tang cudng minh bach,
phong ngua tiéu cuc trong viéc xét duyét, mua - ban, cho
thué NOXH, ca hai vdn ban quan trong nay déu dat muc tiéu
hoan thanh truéc ngay 15/11/2025.

Song song Vdi cong tac hoan thién thé ché, Bo sé tiép tuc
t6 chuc cac Poan cong tac kiém tra, dén déc cac dia phuong,
doanh nghiép ddy manh trién khai dau tu xay dung NOXH, dam
bao muc tiéu ndm 2025 hoan thanh it nhat 100.000 can NOXH.

| Véi cdc dia phuong, phéitap trung chi dao hoan thanh

B¢ Xdy dung dang nghién cuu xdy dung quy trinh, trinh ty

R

Tai phién hop thir 3 ciia Ban Chi dao Trung uong-vé -
chinh.sdchnha 6 va thi truong BPS, Thu tuong Pham_ = =&
Minh Chinh dé chi dao rdt cu thé trach nhiém ciia cdc '
dia phuong, chu dau tu'va doanh nghiép nham thdo

. gé cdc vudng mdc trong phdt trién NOXH. Theo dé, doi

=

ANH NGUYEN HA HIEP

cdc chi tiéu NOXH ndm 2025 da duoc Thi tuéng Chinh
phti giao véi tinh thdn "chi ban lam, khéng ban Iai" va
chiu trdch nhiém toan dién trudc Chinh pha.

D4i véi cdc chi ddu tu du' dn NOXH, Tha tuéng dé

nghi thu'c hién nghiém trinh tu;, thi tuc mua bdn;
bdo dam céng bé cdng khai, minh bach théng tin,
dam bdo du dn dén ding déi tuong, khéng dé xdy ra
sai pham. Phdi dp dung céng nghé sé dé tao thudn
loi cho ngudi dén, kiém sodt chdt Iuong céng trinh,
ding tién dé, gid bdn va téi uu héa dau tu dé giam
gid thanh xdy dung nhung van phdi dém bdo tiéu

chudn va cdc tién ich, ha tdng thiét yéu. Déi véi cdc
doanh nghiép, can chi déng phéi hop, lam viéc véi
Bé Xdy dung, cdc dia phuong dé nghién citu, dé xudt
ddu tu xdy dung cdc du dn NOXH, st dung quy ddt
sach ctia minh..

Bén canh cac nhiém vu chu déng dé ra, B6 Xay dung cling
tich cuc trién khai cac nhiém vu cu thé dugc Thi tudng Chinh
phu giao tai phién hop th( 3 ctia Ban Chi dao Trung uong vé
chinh sach nha & va thi trudng BDS, bao gobm: Nghién cliu xay
dung mét quy trinh, trinh tu tha tuc dau tu NOXH théng nhat
trén ca nudc, rut ngan thai gian chuan bi dau tu khéng quéa 6
thang; chd tri lam viéc véi cac doanh nghiép, tap doan I6n ¢é
uy tin dé dé xuat st dung quy dat sach cho cac du én NOXH;
doéng thai t6 chic kiém tra chuyén dé, kién nghi x ly nghiém
céc trudng hop vi pham, Igi dung chinh sach dé truc lgi.

Nhirng hanh dong quyét liét nay nham hién thuc hoa
muc tiéu thi hai dugc Tha tuéng nhan manh, dé ngudi dan
dugc thu hudng, ti€p can nhanh nhat, dé nhat, ré nhat, thuan
Igi nhat vé NOXH.+
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Theo B6 Xay dung, dén nam 2030 ca nudc can khoang 300 nghin ty déng cho 288 du
an thoat nudc do thi. Quy mo von khéng 16 nay doi hoi sém ban hanh Luat Cap thoat
nuac nham thong nhat quan ly quy hoach, dau tu, van hanh hé théng, khac phuc
phan tan trach nhiém va tao co ché huy dong nguon luc xa hoi hoa hiéu qua.

THIEU QUY HOACH CHUYEN NGANH THOAT NUGC

Sau nhiing dgt mua I6n gay ngép sau nhiéu tuyén phé &
Ha No6i, TP.HCM va Ba Nang trong thang 10 va 11/2025, cau
chuyén vé hé théng thoat nudc doé thi yéu kém mot lan nira
dugc dat ra nhu mot “phép thi gidi han” déi véi nang luc
quan ly va khung phap ly hién hanh. Cuc Két ciu ha tang
xay dung (B6 Xay dung) cho biét, nang luc tiéu thoat nudc
cla cac d6 thi Viét Nam hién chua theo kip t6c d6 dé thi héa
va chiu &nh hudng nghiém trong tu bién déi khi hau, trong
khi khuon khé phap ly diéu chinh linh vuc nay da lac hau
gan mét thap ky.

TU nam 1998 dén nay, Viét Nam da tang tu 633 Ién
900 do thi, trong d6 han 200 doé thij tu loai IV tré 1én. Tuy
nhién, mang lugi thoat nudc & phan 16n dia phuong van
la hé théng chung, noi nudc mua va nudc thai sinh hoat di
cung mét tuyén 8ng. Han 50% mang ludgi cé tudi tho trén
50 nam, nhiéu doan van dugc st dung tt thai Phap. Cuc Két
cau ha tang xay dung nhan dinh, cdng tac dau tu, cai tao va
van hanh con chap v4, thi€u dong bo; nang luc tiéu thoat
nuéc chua dap Uing dugc lugng mua cuc doan va tinh hinh
bién d6i khi hau.

bang chu y, chi 18% lugng nudc thai sinh hoat trén ca
nudc dugc thu gom va xi ly dat chuén, du ty 1&é phd mang
lugi cong thodt nudc d6 thi dat gan 90%. Hién c6 83 nha
may x{ ly nudc thai dé thi véi tdng cong suat thiét ké 2,064
triéu m3/ngay, nhung thuc té van hanh chi dat 1,1 triéu m3/
ngay do ty lé dau n6i ho dan thap. Nhiéu nha may hoat
dong dudi 50% cong sudat thiét ké.
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Tinh trang dau tu thi€u vén la nguyén nhan chinh. Theo
bdo cdo téng hop clia B& Xay dung, nhu cau dau tu cac du
an thoat nudc va xt ly nudc thai dén nam 2030 lén t6i 250 -
300 nghin ty déng, trong khi ngan sach nha nuéc mai dap
tng khoang 60%. Cac du an déi tac cong tu (PPP) trong linh
vuc nay gan nhu “vang béng”, bgi khu vuc tu nhan e ngai
cd ché gia dich vu va chi phi duy tu phtc tap, trong khi thu
héi vén cham.

Khong chithiéu vén, viéc thiéu quy hoach chuyén nganh
thoat nudc ciing 1a diém nghén phép ly nghiém trong. Sau
khi Luat Quy hoach d6 thi- ndng thén c6 hiéu luc, chi con 6
thanh phé truc thuéc Trung uang duy tri dé an quy hoach
riéng, hau hét da 16i thoi va chua cap nhat yéu t6 bién ddi
khi hau. Cac tinh, thanh khac chi tich hgp thoat nudc vao
quy hoach t8ng thé, mang tinh dinh huéng chung, thiéu co
s& ky thuat dé trién khai du an cu thé.

HE THONG THOAT NUGC QUA TAI

Theo B6 Xay dung, nguyén nhan cét 16i ciia ngap ung
dién réng tai cac do thi nam & su bat cap gira nang luc ha
tang va thuc té€ khi hau. Hau hét d6 thi Viét Nam nam &
vung déng bang, c6 dé d6c nhé, thoat nuéce trong luc kém,
lai bi 4nh hudng bai triéu cudng va 1a thugng nguén. Khi
mua I&n xay ra cung ltc véi triéu dang, hé théng thoat nudc
gan nhu té liét.

Tai Ha Noi, hé thong thoat nudc hién van dugc cai tao
theo quy hoach tir nam 2013. Hé théng nay dugc tinh toan
cho lugng mua 310 mm trong 2 ngay, trong khi thuc té
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lugng mua trong bao s6 10 va 11 vira qua dat tSi 500 mm
chi trong chua day mét ngay. Két qua la nhiéu khu vuc noi
thanh ngap sau t6i 0,5 - 1 m, muc nudc séng To6 Lich vugt
muc khéng ché 5,78 m, hé Déng Pa lén 57 m cao han
nguéng an toan gan 2 m.

Hién thanh ph6 mai dau tu 11 tram bom, trong d6 cong
trinh I6n nhat 1a tram bom Yén Nghia véi cdng suat 120 m?/s;
tuy nhién, hé théng nay lai chua phat huy hét kha nang do
chua hoan thién hé théng kénh La Khé va hé diéu hoa. Téng
céng suat thoat nudc toan thanh phé mai dat 20% theo Quy
hoach thoat nudc Tha d6 Ha Noi dén nam 2030, tam nhin
2050 dugc Thu tudng Chinh ph phé duyét tai Quyét dinh
s6 725/QD-TTg nam 2013, con dién tich hé diéu hoa chi dat
18,7% (1.010 ha so véi 5.405 ha trong quy hoach).

G TPHCM, theo Quyét dinh s6 752/QD-TTg ngay
19/6/2001 cda Thu tudng Chinh phd phé duyét “Quy hoach
téng thé hé théng thoat nudc TP.HCM dén nam 20207, hé
théng thoat nudc dugc thiét ké vai lugng mua cuc dai 95
mm/3h, nhung thuc té€ hién nay nhiéu khu vuc ghi nhan trén
120 mm chi trong mot gid. Muc triéu tai cac clra séng dat
dinh +1,74 m, vugt muc thiét ké +1,32 m. Dén nay, thanh
ph6 mai hoan thién 75% hé thong thoat nudc, chi cé 3/11
nha may x{ ly nuéc thai van hanh (dat 12,26% cong suat quy
hoach). Binh quan chiéu dai céng thoat nuéc trén dau ngudi
chi 0,82 m/ngudi, thap hon gép 2,5 1an so vGi chudn thé gidi
(2 m/ngudi).

Tai Da Nang, hé théng thoat nudc dé thi dugc danh gia
la tién tién nhat ca nuéc, song van khong thé chiu néi tran
mua lich s ngay 14/10/2022 véi 165 mm trong mot gid
va 417 mm trong ba gig, trong khi nang luc hé théng chi
khoang 40 mm/h. Triéu cudng dat 1,4 m da khién toan bo
khu vuc Lién Chiéu, Hda Vang ngap sau. Thanh phé dang
phai diéu chinh quy hoach cao d6 nén va thoat nudc mat,
déng thai xay dung ban d6 ngap ung va hé théng canh bao
sém.

Can Tho va Hué cling trong tinh trang tuong tu. Tai Can
Tha, triéu cudng thudng xuyén vugt 2,2 m, lam ngap 20 - 50
tuyén dudng moi nam. Khu dé thi méi An Van Duong (Hué)
thudng xuyén ngap ti 0,8 - 1,1 m do hé théng thoat nudc
chua hoan chinh, dia hinh thap hon muc nuéc 1 tu nhién.

Tru6c thuc trang trén, Bo Xay dung da dé xuat stia doi
toan dién Luat Cap thoat nudc, du kién trinh Chinh pht nam
2026 va Quéc hoi théng qua vao nam 2027. Béng thai, Bo
Xay dung clng dang ra sodat, sita d6i Nghi dinh s& 80/2014/
ND-CP vé thoat nudc va xt ly nuéc thai, nham bé sung noi
dung quan ly ngap ung dé thi, quy dinh ré ca ché van hanh,
bao tri, dau tu, khai thac va bao vé hanh lang thoat nudc tu
nhién.

Viéc diéu chinh nay giip théng nhat quan ly tir khau quy
hoach, dau tu d&n van hanh hé théng, tranh tinh trang phan
tén trach nhiém gilra cdc co quan va dia phuong. bay sé
la buéc dém quan trong chuin bi cho viéc ban hanh Luat

Cép thoat nudc mdi, bdo dam tinh dong bé, kha thi trong
thuc tién trién khai. Du luadt mdi sé tap trung vao bén nhém
chinh sach trong tam:

Thi nhat, hoan thién hé théng quy hoach va quan ly cao
dé nén, quy dinh rd trach nhiém gitta cac cap chinh quyén
va co quan chuyén mén. Viéc thiéu co ché théng nhat gilra
SG Xay dung, S& NN&MT va UBND cap huyén khién nhiéu
cdéng trinh sau dau tu khéng c6 don vi van hanh. Luat mai
sé thié€t Iap mé hinh mot dau méi quan ly, gan véi trung tam
ha tang d6 thi cap tinh.

Thu hai, xay dung co ché tai chinh bén viing. Hién chi 25
dia phuong ban hanh gia dich vu thoat nudc, véi mic 700
- 2.600 d/m> chua du bu chi phi van hanh. Luat mgi sé quy
dinh gia dich vu thoat nudc theo 10 trinh 5 nam, tinh dung,
tinh du, déng th&i m& co ché PPP va uu dai tin dung xanh
cho du an thoat nudc va xt ly nudc thai.

Thitba, ndng chuan ky thuat theo huéng thich (ng bién
dé&i khi hau. B6 Xay dung dang ra soat QCVN 07-2:2023/
BXD va TCVN 7957:2023, b8 sung yéu cau ho diéu hoa, dién
tich luu vuc, va ap dung mé hinh “thanh phé bot bién”
(sponge city), cho phép nudc mua tham, git, diéu tiét ty
nhién thay vi thoat nhanh. Cac d6 thi sé dugc yéu cau tang
dién tich ho, séng, kénh rach it nhat 20% so vdi hién trang
dén nam 2030.

Thu tu, itng dung cdng nghé sé va quan tri théng minh
trong thoat nudc. Luat maéi hudng téi xay dung hé théng co
sG dit liéu s6 vé toan bd mang luéi cong, tram bom, nha may
xU ly; phat trién ban d6 ngap Ung, hé théng canh bao sém,
va mo hinh du bao mua, triéu cudng theo thai gian thuc.

Bén canh sua luat, Bé Xay dung cling dé xuat Chinh pha
xem xét chinh sach hé trg dau tu cong trinh chéng ngép cuc
b6 tai cac d6 thi I6n; uu tién bo tri von ODA va ngan sach
nha nudc cho cac du an tiéu biéu tai Ha Noi, TP.HCM, Pa
N&ng, Can Tho.

Dic biét, cac dia phuang phai cdng bé danh muc hé, ao,
dam khéng dugc san |ap, kiém soat cao dd nén trong cap
phép xay dung, két hgp quy hoach thoat nudc vai st dung
dat va giao thong, thay lgi. Gidi phap nay khéng chi giup
chéng ngap trudc mat ma con dinh hinh chién lugc “thoat
nudc bén viing” lau dai cho Viét Nam.

Ngép ung d6 thi khong chi la hién tugng thai tiét cuc
doan ma la thudc do nang luc quan tri d6 thi va tinh hién
dai clia ha tang. Khi nhiéu dé thi chi c6 thé chiu dugc lugng
mua 310 mm trong 2 ngay, trong khi thuc té vugt 500 mm
trong 24 gid, khi céng suat nha may x{ ly nudc thai chi dat
50% thiét k&, va muc dau tu toan quéc mdi dap tng 60%
nhu c4u, thi viéc stia d6i Luat Cap thoat nudc trd thanh doi
héi cap thi€t, mang tinh séng con.

Xay dung Luat Cép thoat nudc déng bo, dua trén di
liéu, c6 co ché tai chinh minh bach va dinh huéng phat
trién bén viing sé la nén tang dé cac dé thi Viét Nam xay
dung hé théng thoat nudc hién dai, chdng chiu khi hau,
dam bao méi d6 thi khéng chi “chéng ngap” ma con “séng
hoa cling nudc”, dung tinh than phat trién xanh, bén viing
cla thaoi dai.
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Khai mo co ché phat trien nhan luc

duong sat

CONG THANH

Luat buong sat 2025 mad duong cho ting dung khoa hoc cong nghé, chuyén giao cOng
nghé va phat trién nguén nhan luc, huéng dén hién dai hoa, tu chu nganh duong sat

Viet Nam.

uat Budng sat 2025 khang dinh yéu cau phat trién

cdng nghiép dudng sat phai dua trén nén tang

khoa hoc cdng nghé tién tién, hién dai, bdo dam

kha nang lam chd va chuyén giao cong nghé, phu
hogp véi quy hoach mang luéi va chién lugc phat trién
nganh. Diém ndi bat cla luat 1a viéc danh riéng Diéu 39 dé
quy dinh cu thé vé nghién ctu, ing dung khoa hoc cong
nghé (KHCN), chuyén giao c6ng nghé va dao tao nguén
nhan luc.

Theo dé, viéc nghién ctu, ting dung KHCN va chuyén
giao cdng nghé trong linh vuc dudng sat phai bao dam
ddy manh (ng dung céng nghé s6, tri tué nhan tao, phu
hop véi phédp luat vé KHCN, d6i méi sang tao va chuyén
giao cong nghé. Cac doanh nghiép dau tu, nghién ciu,
ting dung KHCN, phat trién céng nghiép dudng sit dugc
trich t8i da 20% thu nhap tinh thué dé lap Quy phat trién
KHCN, sir dung theo quy dinh phép luat. Ngoai ra, té chuc,
cd nhan tham gia hoat dong KHCN dugc hudng nhiéu
chinh sach uu dai nhu mién thué thu nhap doanh nghiép
va thué thu nhap ca nhan, dugc huéng uu dai nhu doanh
nghiép cong nghé cao, nhan hé trg ngan sach Nha nudc
trong mua sam, van hanh thiét bi phuc vu nghién ctu. Cac
hoat dong dao tao nhan luc cho céng nghiép dudng sat
cing dugc hudng co ché tuong tu doanh nghiép céng
nghé cao.

Theo 6ng Nguyén Tién Thinh - Phé cuc trudng Cuc
Pudng sat Viét Nam, viéc ban hanh Luat Pudng sat 2025
dugc Quéc hoi da théng qua luat véi nhiéu co ché, chinh
sach dét pha thay thé Luat Dudng sat 2017, dac biét la
tao hanh lang phap ly, huy déng nguén luc xa hoi tham
gia phat trién ha tdng dudng sit, rut ngan tha tuc dau
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tu, bdo ddm céng khai, minh bach va thac ddy ing dung
KHCN.

Cuc budng sat Viét Nam sé ti€p tuc ddy manh chuyén
dé8i s6, hoan thién hé théng lién théng, chia sé dit liéu gilia
cac cd s dit liéu hién c6 dé hinh thanh Kho dit liéu Dudng
sat tap trung (Data Warehouse); xay dung ban dé toa dé
tai san két cau ha tang dudng sat nham nang cao hiéu qua
quan ly, khai thac tai san; nghién clru xay dung hé théng
phan tich du bao rui ro dé gidm thiéu tai nan, su ¢ giao
théong dudng sat. Cuc Budng sat Viét Nam phan diu dén
nam 2030 dat 100% thd tuc hanh chinh céng truc tuyén
thudc thdm quyén dugc thuc hién toan trinh.

Theo PGSTS Lé Trung Thanh - Vu truéng Vu
KHCNMT&VLXD, duding sat téc dé cao la du an ha tang I6n
nhat trong lich st Viét Nam, doi hoi doi ngl nhan luc c6
quy mé I8n va trinh d6 dac thu. Tu thiét ké, xay dung, ché
tao thiét bi d&€n van hanh va bao tri, tit ca déu can déi nga
dugc dao tao bai ban, am hiu cdng nghé hién dai.

Nham chuén bi cho giai doan phat trién mai, Thu tuéng
Chinh pha da phé duyét Dé an “Pao tao, phat trién nguén
nhan luc dudng sat Viéet Nam dén nam 2030, dinh huéng
dén ndm 2045". Dé an xac dinh viéc dao tao nhan luc Ia
nhiém vu trong yéu, phai di truéc mot budc dé dap ung
yéu cau ti€p nhan, van hanh va lam chd cong nghé hién
dai. Viéc dao tao dua trén nguyén tac ké thira, dao tao lai
va phat trién nguén nhan luc hién cé, bdo ddm déng bd
gita cac cap trinh d¢, gitra ly thuyét va thuc hanh, trong
nudc va quéc t&, phu hop véi dac thu ky thuat - cong nghé
cao clQa hé théng dudng sat.

Pé an ciing nhan manh uu tién dao tao nhan luc chat
luong cao phuc vu trién khai cac du 4n dudng sét téc do
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Viéc dao tao dwa trén nguyén tic ké thira, dao tao lai va phat trién ngué‘n nhan lyc hién co, bao dam d&ng bo gitra cac cdp trinh
do, giira Iy thuyet va thyc hanh, trong nwoc va quoc te, phu hop voi ddc thu ky thudt - cong nghé cao cua hé thong dwong sat.

Trong giai doan 2025 - 2030, Viét Nam sé dao tao it nhdt 35
nghin nhan luc, trong d6 ¢o6 lu'c Ivgng chuyén sdu cho cdc du’'dn

- dudng sét téc do cao va dién khi héa, ciing 5 nghin nhén luc phuc
vu vdn hanh, khai thdc, bdo tri dudng sdt dé thi. Giai doan 2031
- 2035, quy mé dao tao du kién dat 70 nghin nguéi, trong dé c6
13,8 nghin nhén luc cho dudng st téc dé cao, 5 nghin cho duéng
sdt quéc gia va hon 21 nghin cho duéng sdt dé thi. Pinh huéng
dén nam 2045, tiép tuc dao tao, béi duéng bé sung nguén nhén

N

cao, dudng sat dién khi héa va dudng sat dé thi, husng dén
tu chd trong thiét k&, thi cdng, van hanh, khai thac va bao
tri. Bén canh @6, chu trong gan két gitta dao tao, nghién
ctiu khoa hoc va thuc tién trién khai; ndng cao ning luc
nghién cuu, trién khai clia cac co s& dao tao, nghién ctu va
doanh nghiép, hudng téi hinh thanh hé sinh thai d6i mai
sang tao nganh dudng sat Viét Nam.

Phat trién nguén nhan luc dugc xac dinh 1a nhiém vu
clia ca hé théng chinh tri, dac biét la cac co quan quan
ly nha nudc, co s& dao tao va doanh nghiép. Chinh phu

luc ddp tng nhu cdu thuc té' trién khai cdc du dn dudng sdt va
nhdn luc vén hanh, khai thdc, bdo tri cdc tuyén duédng sdt; huéng
B tGi hinh thanh mét sé trung tém dao tao, chuyén giao cé6ng nghé

dudng sdt hién dai trong khu vuc.

khuyén khich chuyén gia, ky su, nha khoa hoc, t6 chtic
va ca nhan tham gia dau tu, phéi hop dao tao, ti€p nhan
chuyén giao cédng nghé, qua d6 nang cao nang luc canh
tranh quéc gia trong linh vuc dudng sat.

Luat Pudng sit 2025 cung Dé an phat trién nhan luc
dén nam 2045 dugc ky vong sé tao nén tang phap ly va
ngudn luc can thiét dé hién dai héa nganh dudng st Viét
Nam, huéng téi muc tiéu tu chi céng nghé, phat trién
bén viing va nang cao vi thé quéc gia trong linh vuc giao
théng van tai.-
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Hoan thién tieéu chuan, cong nghé va nhan
luc cho ha tang duong sat téc dé cao

THANH NGA (thuc hién)

‘Diém nghén” I6n nhat cua ha tang duong sat toc o cao (BSTPC) hién nay nam 6 su
thiéu déng b6 gita tieu chudn, cong nghé va ngudn nhan Iuc. Vi vay, can sém xay
dung mot bé an qudéc gia vé lam chu vat lieu, cong nghé ché tao va dao tao doi ngu
chuyeén gia dé€ bao dam tinh tu chu, an toan va hiéu qua trong dau tu phat trién
DSTDC. Phong vien Tap chi Xay dung da co cuoc trao doi vai TS Nguyén Huy Hiep -
chuyeén gia trong linh vuc dia ky thuat va duong sat vé nhling van dé then chot trong
phat trién ha tang BSTDC cua Viet Nam.

heo TS Nguyén Huy Hiép, dé hién thuc hda cac du an
trong diém qudc gia, Viét Nam can khan truong hoan
thién déng bo hé théng tiéu chudn - cong nghé -
nhan luc, huéng téi muc tiéu ty chd trong thiét ké, thi
c6ng va van hanh, bdo dam an toan va phat trién bén viing.

€ Ong ddnh gid thé nao vé thuc trang hé thong tiéu
chudn, quy chudn va dinh mirc ky thudt trong linh vuc xdy
dung ha tdng hién nay, déc biét la d6i véi cdc du dn DSTDC
Bdc - Nam?

- Trudc hét, cd thé khdng dinh rang cac van dé ky thuat,
kinh t& va an toan qudc gia trong phat trién ha tang luén gén
b6 mat thiét véi nhau. Cac cong trinh c6 yéu cau ky thuat cao
nhu: metro, DSTDC, san bay, nha may dién hat nhan... déu
doi hdi hé théng tiéu chudn, cong nghé va nhan luc dic biét,
dugc quan ly 6 muc do cao nhat vé chat lugng va an toan.

Khi trién khai cac du én ODA vé ham xuyén nui, hdm dé thi
do nuéc ngoai tai trg tai Viét Nam, ching ta van chua dugc
chuyén giao day di cdng nghé nén - cong nghé 16i hoac hé
théng tiéu chuin ky thuat géc. DU da cd 3 tuyén metro va
nhiéu céng trinh ha tang ngam dugc trién khai song viéc ti€p
nhan va ndi dia hda cdng nghé, tiéu chudn van con han ché.

Xét vé khia canh ky thuat, & cac quéc gia phat trién, hé
théng tiéu chuan ky thuat dugc xdy dung théng nhat cho
moi loai hinh c6ng trinh, ti dan dung, cong nghiép dén ha
tang giao théng, trén cg s& nghién ctu chuyén sau, chi phi
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dau tu 16n va doi ngl chuyén gia dau nganh. Nhiéu néi dung
trong tiéu chuén chi vai dong ngén gon, nhung dang sau d6
la bi quyét cdng nghé dugc xac lap qua cac thi nghiém dac
thu va quy trinh kiém ching nghiém ngat.

Tai Viét Nam, phan I8n tiéu chudn duoc bién dich hodc
tham khdo tir nuéc ngoai, nhung chua gan lién véi viéc
mua ban quyén, chuyén giao cong nghé hoic tién hanh thi
nghiém kiém chiing doc lap. Diéu nay khién nhiéu tiéu chuin
chi diing & muc “dich nghia”, thiéu phan c6ng nghé nén va
thong tin vé chuyén gia bién soan, dan dén tinh khoa hoc va
tinh phap ly con han ché, cham cép nhat thuc tién.

Xét vé khia canh kinh t&, do nhu cau v6n dau tu 16n, ching
ta phai huy déng nhiéu nguén tai trg quoc té, dan dén viéc
ap dung song song nhiéu hé tiéu chuan khéac nhau tuy theo
nudc dau tu. Trudc mét c6 thé gidp du an trién khai nhanh,
nhung vé lau dai sé tao ra nguy co thiéu thong nhat trong két
néi, van hanh, bao tri cong trinh. Khi phu thuéc vao chuyén
gia va cdng nghé nudc ngoai, chi phi duy tu, b3o tri c6 thé bi
d6i Ién cao, lam gidam hiéu qua dau tu, dan dén nghich ly “gia
ré ban dau nhung téng chi phi lai dat”.

Xét vé khia canh an toan va phong tha dan sy, Viét
Nam cé diéu kién dia hinh, khi hau va rui ro thién tai phuc
tap, nén céc cong trinh ha tdng ngdm hodc quy moé I6n
can dugc nghién ctu theo hudng da muc tiéu, vira phuc
vy dan sinh, vita bdo dam an toan trong tinh huéng khén
cap. Theo quy dinh ctia Luat Phong tha dan su nam 2023,



nhirng cong trinh quan trong nhu: metro, ham giao thong,
DSTDC nén dugc thiét ké vGi kha nang (ing pho tham hoa
va phong ho ky thuat cao, dong thai can cé su phoi hgp
gilta cac co quan dan sy va luc lugng ky thuat chuyén
nganh trong qua trinh khao sat, thiét k&, thi cdng va quan
ly van hanh.

Vé dinh muc xay dung, nhiéu dau viéc cé ham lugng khoa
hoc cao, dac biét trong thiét ké metro va BDSTDC chua dugc
cap nhat trong hé théng dinh muc hién hanh. Nhiéu hang
muc phai do chd dau tu va hoi dong khoa hoc tu tach riéng
dé tham dinh, gay khé khan khi trién khai thuc té. Nguyén
nhan la do thiéu chuyén gia dau nganh tham gia xay dung,
quan ly va cap nhat dinh muc dac thu cho cac céng trinh ky
thuat cao.

9 Tir thuc tién trién khai cdc du dn dudng sdt dé thi va
BSTDC Bdc - Nam, éng ddnh gid ddu la cdc diéu kién tién
quyét can hoan thién dé bdo dam tién dé va hiéu qua dau
tu?

- C6 thé khai quat thanh 4 nhém van dé: Thit nhat, thiéu
mot chuong trinh thi diém céng nghé téng thé. Chiing ta can
mot Dé an thi diém cap qudc gia cho metro va BSTDC, bao
trim cac phan then ch6t nhu: dau may - toa xe, hé théng
diéu khién - tin hiéu, két ciu ray - nén dudng - cau can, an
toan dién tu - phong chdy chira chay. Muc tiéu la tap hgp
chuyén gia, tiép nhan cong nghé nén va cdng nghé 16i mot

¥ 'I TS Nguyén Huy Hiép

cach thuc chét, tr d6 mdéi nhan rong. Cach lam nay gidp giam
ri ro chi phi vong ddi, tranh tinh trang gia hgp déng ban dau
thdp nhung téng chi phi thuc té tang cao.

Th hai, chua phat huy day du vai tro ctia déi ngl chuyén
gia dau nganh. Can cé co ché lang nghe va trong dung
chuyén gia ky thuat doc lap ngay tu khau quy hoach - thiét
ké, nhat la trong b6i canh bién d&i khi hau, ngap lut nhiéu
vung anh hudng truc ti€p dén lya chon tuyén va giai phap
két cau. Khi huy dong tri tué khoa hoc trong nudc mét cach
bai ban, ching ta sé giam phu thudc vao tu van bén ngoai va
t6i uu hiéu qua st dung von.

Tha ba, hé théng tiéu chudn - quy trinh con phan tan.
Hién c6 nhiéu bo tiéu chudn khac nhau dang dugc ap dung
tuy ngudn vén, gay khé cho két néi, van hanh va bao tri; can
mot chuong trinh hgp nhat tiéu chudn cho metro, DSTPC va
san bay, dong thai thong nhat quy trinh khao sat, thi nghiém,
xU ly dit liéu, quan trac - duy tu - bdo duéng trén pham vi
toan qudc, gan vai kho dir liéu va nén tang s dé chia sé két
qua thi nghiém, tham s6 thiét ké.

Thu tu, nang luc vat liéu - luyén kim trong nuéc con han
ché&. Diém mau chét la lam chu cac vat liéu cudng do cao, bén
mai, chéng d&n mon va én dinh rung dong cho cac két cau
chi dao clia metro va BSTDC. Can chuong trinh néi dia héa
¢6 16 trinh, chudn héa chiing chi ky thuat va lién két vién -
trudng - doanh nghiép dé san xuét trong nudc, bado dadm tudi
tho - an toan - chi phi bao tri.
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9 Theo 6ng, yéu té con ngudi, ddc biét la déi ngii ky su,
chuyén gia trong cdc linh vuc nén, méng, két cdu, dia ky
thudt dang déng vai tro nhu'thé nao trong ndng luc tu' chi
cua Viét Nam déi véi cdc du dn ha tdng quy mé I6n?

- C6 thé noi, nhan luc ky thuat chat lugng cao la yéu t6
quyét dinh sy thanh céng clia cac du an ha tang hién dai. Tuy
nhién, hién nay thu nhap va diéu kién lam viéc cta ky su xay
dung & nudc ta con thap so véi yéu cau chuyén mon va trach
nhiém thuc t€, trong khi yéu cau ky thuat ngay cang cao, doi
hai dau tu 16n cho nghién clu, thi nghiém va thuc hanh.

Cac nudc phéat trién déu da phai mat hang chuc nam dé
hinh thanh d6i ngii chuyén gia nong c6t, c6 kha nang lam chi
céng nghé nén, cdng nghé 16i va quy trinh thi céng phc tap.
Trong khi d6, Viét Nam mdi & giai doan nghién ctru tién kha thi,
chua tich Iy &0 kinh nghiém thuc tién va dir liéu ky thuat dé
hinh thanh hé théng chuyén gia chuyén sau tuong Ung.

Cac cong trinh metro, DSTDC doi hdi ndng luc chuyén mén
cao vé dia ky thuat, tai trong dong, vat liéu cudng dé cao va
tuang thich khi hau Viét Nam. Day la nhimng linh vuc khéng thé
“di t4t” bang vén hay thiét bi nhap khau, ma can dau tu c6 16
trinh cho dao tao, chuyén giao va thuc hanh lau dai.

Néu khoéng xay dung dugc doi ngi chuyén gia lam chu
cédng nghé, khi cac cong trinh van hanh 5 - 10 nam, cac van
dé ky thuat phat sinh sé khé xtr ly, phu thudc vao d6i tac nudc
ngoai, lam gidm hiéu qua dau tu. Vi vay, phat trién nhan luc
ky thuat phai dugc coi la nén tang clia ty chi cong nghé,
song hanh véi hoan thién tiéu chuén, dinh muc va cdng nghé
vat liéu.

© 0 goc dé khoa hoc vat liéu va co hoc céng trinh, éng
ddnh gid thé nao vé nhirng khodng tréng trong cdc tiéu
chudn hién hanh lién quan dén méng coc, nén dat, vat liéu,
tditrong déng...? Theo 6ng, Viét Nam c6 thé xdy dung mét
“hé tiéu chudn quéc gia hop nhdt” ra sao dé vira bdo dam
tinh tuong thich quéc té, vira phan dnh diéu kién dia chdt
- khi hdu trong nuéc?

- Van dé tudi tho va dé bén clia vat liéu cé y nghia dic biét
quan trong doi vai cac cong trinh chiu tai trong dong nhu
metro hay DSTDC. Cac yéu t6 ti bién, luu bién va dao dong
rung dong anh hudng truc ti€p dén én dinh lau dai ctia két
c&u. Khéng phai quéc gia nao cling c6 thé tu xay dung dugc
hé tiéu chuan riéng cho loai cong trinh nay, bai nd doi hoi
nén tang cong nghé thi nghiém phuc tap, dir liéu lau dai va
doi ngd chuyén gia chuyén sau.

Thuic t&, nhiéu nudc phat trién khi xay dung hé tiéu chuan
riéng ciing bat dau tir viéc hoc héi, tham chiéu va néi dia hda
c6ng nghé quéc té, sau d6 phét trién ti€p cho phu hgp vai
diéu kién dia chat, nhiét do, khi hau ctia minh.

Tai Viét Nam, hién dang ton tai song song nhiéu hé tiéu
chuén khac nhau nhu: hé tiéu chuin Nga, Eurocode clia chau
Au, AASHTO clia My va mét s6 tiéu chuan do cac nudc dau
tu ODA 4p dung. Trong d6, tiéu chudn ctia Nga dugc st dung
phd bién nhat, tiép dén a tiéu chudn AASHTO trong linh vuc
giao thong dudng bo.

Dé& xay dung dugc mot “hé tiéu chudn quéc gia hgp nhat”,
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chuiing ta can ra soat toan bo hé théng hién hanh, phan loai
va danh gia trng nhom theo muic dé day da vé cong nghé,
thi nghiém va ca s& dir liéu gbc. Nhirng tiéu chudn khéng co
di liéu thi nghiém nén, dac biét la thi€éu mé hinh vé ti bién,
luu bién va tai trong ddng, can dugc loai bd hoac hiéu chinh.
Ngudc lai, nhitng tiéu chuén cé ca s& thi nghiém rd rang can
dugc tich hgp va diéu chinh dé phu hgp véi dac diém dia
chat va khi hau Viét Nam.

Ngay ca cac qudc gia tién tién nhu Nga cling tiing tham
khao va chuyén hoa mét phan tiéu chuin Eurocode dé hinh
thanh bé tiéu chuén riéng cho BSTDC, bang cach két hap vai
cac tiéu chudn nén, méng coc, nén dudng va san bay. V& ban
chat, khi xac dinh dugc so d6 tai trong, phuang phap tinh
toan va d liéu dau vao chudn, cac tiéu chuan déu co thé quy
déi tuang thich 1an nhau.

Vi vay, diéu quan trong khéng phai la chon hé tiéu chudn
nao, ma la xay dung dugc nén tang cdng nghé thi nghiém va
cd s& dir lieu ky thuat quéc gia, tir d6 lam chd cong cu tinh
toan va quan ly chat lugng céng trinh. Khi c6 hé d liéu da
manh, viéc hgp nhat va chuan héa tiéu chuén Viét Nam sé trg
nén kha thi, bén virng va mang tinh déc lap.

9 V6i tuyén DSTDC c6 quy mé hon 1.500 km, 6ng ddnh
gid thé nao vé yéu cau bdo dam an toan - 6n dinh két cdu,
ciing nhu'su cdn thiét ciia co ché phéi hop lién nganh trong
céng tdc quy hoach, gidm sdt va bdo tri ha tdng trong diém
quéc gia?

- Nhu téi da phan tich, vai chiéu dai khoang 1.500 km,
khéi lugng khéo sat dia chat, thi nghiém vat liéu va danh gia
diéu kién tu nhién la vé cung Ién. Bién ddng khi hau, mua Ia,
sat trugt & nhiéu khu vuc dia hinh khac nhau sé anh huéng
truc ti€p dén do én dinh cla toan tuyén. Day la thach thiic
dac thu ca Viét Nam, b&i hiém c6 qudc gia nao trién khai
mot tuyén DSTDC dai va phuic tap dén nhu vay.

Khi thiét k&, can dac biét chu y dén yéu t6 dia hinh, thay
van va khi hdu vung. Viéc phat trién cac khu d6 thi xung
quanh cac ga BSTDC phai dugc can nhac ky vé kha nang ha
tang va tinh két néi, vi trén thuc t&, khéng phai ga nao ciing
da diéu kién tré thanh trung tam db thi tap trung. & nhiéu
nudc, cac tuyén BSTDC phai bu 16 cho van hanh do lugng
khach phan b6 khéng déng déu, day la kinh nghiém dang
tham khao.

Truéc dnh hudng clia bién déi khi hau va muc nudc bién
dang, viéc tang cudng st dung cau can, xay dung ga trén cao
va quy hoach khu dan cu & dia hinh an toan la can thiét dé
gidm thiéu nguy co ngap lut. Péng thaoi, cac ga BDSTDC ciing
can dugc bé tri hgp ly, bdo dam hanh lang ky thuat va tiéng
on, tranh anh hudng dén khu dan cu hién hiu.

Cong tac giam sat, quan trac va bao tri tuyén phai dugc
thuc hién thudng xuyén, lién tuc, v6i hé thong thiét bi cam
bién tu déng dé theo doi d6 Iin, dao ddng, dé léch clia toan
tuyén. Trong van hanh, c6 thé sit dung cac doan tau ky thuat
khoéng tai chay ban dém dé thu thap dii liéu dao dong va bién
dang két cau, day la théng lé quéc té gitp bao dam an toan
cho cac doan tau thuong mai trong ngay.
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Bén canh dé, viéc bao dam an ninh, an toan cho tuyén BSTDBC
can dugc thuc hién déng bo, co su phéi hgp gilia cac co quan
quan ly nha nudc, doanh nghiép van hanh va luc lugng chuyén
trach vé an toan ha tang. Co ché phdi hgp lién nganh can phan
dinh r6 trach nhiém gita cac bén trong linh vuc ky thuat, van
hanh, bao tri va tiing phé su 8, nham bao dam nguyén tac “xay
dung gan lién véi an toan - phong nglia rdi ro”.

€ Theo é6ng, dau la diém nghén I6n nhdt hién nay
trong trién khai cdc du dn ha tdng chién lugc: co ché, tiéu
chudn - dinh mirc, ndng luc ky thudt hay tu duy phéi hop
lién nganh? Néu dé xudt véi Chinh phi ban hanh mét bé
dn quéc gia vé tiéu chudn - dinh mirc xdy dung va bdo tri ha
tdng chién luoc giai doan 2025 -2030, vdy nhitng ndi dung
trong tdm trong Dé dn ndy cdn dugc uu tién la gi d€ khéi
phuc ndng luc tu chi va chudn héa ky thudt quéc gia?

- Cau hoi nay rat Ién, nhung c6 thé thdy réng, diém nghén
c6t 16i hién nay la su thiu dong bo gilia thé ché, tiéu chuén
- dinh muc va co ché phdi hgp lién nganh trong trién khai
cac du an ha tang chién lugc. Cac cong trinh quy mé 16n nhu:
metro, DSTDC, san bay... doi héi su tham gia thong nhat cta
cac co quan quan ly nha nudc, luc lugng ky thuat chuyén
nganh va doanh nghiép. G nhiéu quéc gia, cac du an loai nay
dugc t8 chic theo mé hinh “lién hgp ky thuat - céng nghé -
an toan ha tang”, trong dé vai tro diéu phdi ctia Chinh phi la
trung tam, nham dam bao cac yéu t6 ky thuat, kinh té va an
toan dugc gan két chat ché.

Né&u Chinh pht xem xét ban hanh mét Dé an quéc gia vé
tiéu chuan - dinh muc xay dung va bao tri ha tang chién lugc
giai doan 2025 - 2030, theo t6i, trong tam dau tién phai la lam

chii cdng nghé vit liéu va cdng nghé ché tao trong nudc. Vai
cac coéng trinh c6 quy mo trén 1.500 km nhu BDSTDC, lugng
vat liéu xay dung, thép va bé tdéng sir dung la khéng 16, nén
viéc chi dong vé ngudn cung, tiéu chuan vat liéu, va coéng
nghé luyén kim trong nudc sé quyét dinh tinh bén viing va
chi phi bao tri dai han.

Chi vai nam n(a, cac tuyén metro dau tién & Viét Nam sé
budc vao giai doan bao tri - thay thé vat tu, khi d6 néu phu
thudc vao linh kién nhap khau, gia thanh sé rat cao. Vi vay, Dé
an quéc gia can dat muc tiéu cu thé vé lam chu vat liéu, thiét
bi va cong nghé bao tri, nham dam bao an toan van hanh va
giam ganh nang ngan sach.

Tiép dén, can xac dinh ré hai tru cot cong nghé: (1) Xay
dung - ha tang nén, bao gém thiét k&, tiéu chuadn ky thuat,
cdng nghé mdng - két cau - dia ky thuat; (2) Thiét b - dau may
- hé théng diéu khién, la phan thé hién trinh d6 céng nghiép
va nang luc tu chu cda quéc gia.

Khi xac dinh dugc ty Ié néi dia hoa phu hgp gilta hai try
cot nay, Viét Nam c6 thé tling budc lam chi cdng nghé metro
va DSTDC, tuang tu nhu cach Han Quéc, Nhat Ban hay Trung
Quéc da di, vai 16 trinh rd rang, chon loc cong nghé, va phat
trién dan nang luc néi sinh,

Hién nay, thé va luc clia dat nudc da khac trudc, ching ta
c6 d6i ngli chuyén gia, c6 kha ndng ti€p can cong nghé va cé
nhu cdu phat trién dong bo. Van dé con lai la ¢ chién lugc,
muc tiéu va ca ché diéu phéi théng nhat, d€ bién tiém nang
thanh nang luc thuc t€, dua Viét Nam tién téi tu cha trong
thiét k&, thi cong va quan ly ha tang hién dai.

9 Trdn trong cam on éng!
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Phat trién cong nghiép duong sat tu chu

va hoéi nhap quoc té

> VU THANH VO

Trong bo6i canh dat nuoc day manh cong nghiép hoa va hoi nhap sau rong, nganh
buong sat dugc xac dinh la linh vuc trong tam can uu tién dau tu. Voi dinh huong doi
ma@i toan dién, khung phap ly mai va tam nhin dai han, nén cong nghiép duong sat tu
chu, hien dai va bén ving dang dan thanh hinh.

NEN TANG CHO NHUNG BUGC DOT PHA

Nghi quyét Dai héi Xl ctia Dang, Két luan s6 49-KL/TW
ngay 28/02/2023 clia B& Chinh tri va cac quy hoach phat trién
giao théng van tai déu khang dinh dudng st la mot trong
nhiing linh vuc van tai can dugc uu tién dau tu, bai co nhiéu uu
thé& vé an toan, nang sudt, tiét kiém va than thién maéi trudng.

VGi quy md dau tu rat I6n trong thai gian téi, hé théng
dudng st sé bao gém cac du an trong diém nhu dudng sat
t6c do cao Bac - Nam, tuyén Lao Cai - Ha No6i - Hai Phong, cac
tuyén dudng sat d6 thi tai Ha Néi va TP.HCM, cung cac tuyén
két n&i quan trong khac nhu Lang Son - Ha Noi, Hai Phong -
Ha Long - Méng Caéi. Quy hoach mang luéi dén nam 2050 dat
muc tiéu hinh thanh 25 tuyén dudng st véi téng chiéu dai
han 6.300 km, trong d6 c6 18 tuyén mdi.

Tha tuéng Chinh pht Pham Minh Chinh tirng nhan manh:
day la thai co dé Viét Nam “tu lam chl cdng nghé, phat trién
san xudt cdng nghiép dudng sat”. Muc tiéu dat ra la dén giai
doan 2030 - 2045 dat nudc phai phat trién dugc nganh cong
nghiép dudng sat hién dai, tu chl trong san xuat toa xe, dau
may va hinh thanh hé sinh thai cong nghiép dudng sat hoan
chinh. Thil tuéng cling khang dinh quyét tdm “xay dung
bang dugc nganh cong nghiép dudng sat, lam chd cong
nghé, san xuat dugc toa xe, dau may, phat trién hé sinh thai
céng nghiép dudng sat”, coi d6 1a “co hoi dé dan tdc ta co
thém doéng luc, cdm hing dé vuon 1én, phat trién dat nudc
trong ky nguyén mdéi”, nhu 1&i clia Téng Bi thu T6 Lam.

Mét budc ngoat Idn trong hoan thién thé ché phat trién
cdng nghiép dudng sat Viét Nam la Luat Budng sét (sta déi)
nam 2025, duoc Qudc hdi théng qua ngay 27/6/2025 va c6 hiéu
luc tir ngay 01/01/2026. Luat da b sung hang loat ca ché dét
pha, tao hanh lang phap ly quan trong nham thuc ddy phat
trién nganh cong nghiép dudng sat trong nudc.

Lan dau tién, Luat Dudng sat quy dinh riéng muc vé dau
tu phat trién cong nghiép dudng sét, xac dinh ré6 nhém san
pham, hang héa va co ché hé trg ndi dia hoa. Trong d6, nhém

18| XAYDUNG 11.2025 | ISSN 2734-9888

san pham, hang hoa gém: Phuaong tién giao thong dudng sat;
hé théng thdng tin, tin hiéu; hé théng cap dién suic kéo; ray,
ghi, phu kién lién két va céac thiét bi, vat tu ky thuat dac biét
thudc Danh muc cdng nghé cao dugc uu tién dau tu phat trién
theo quyét dinh ctia Tha tudng Chinh phu.

Luat cing quy dinh hang loat chinh sach nham khuyén
khich chuyén giao cong nghé va nang cao nang luc san xuat
trong nuéc. Déi véi cac gbi thau qudc té, téng thau va nha thau
bt budc phéi cam két chuyén giao cdng nghé, déng thai dao
tao nguén nhan luc Viét Nam dé lam chi ky thuat trong van
hanh, quan ly, bdo tri. Viéc nhap khau day chuyén san xuét, 13p
rap thiét b, phuong tién giao thong dudng sat cling phai kem
theo diéu kién chuyén giao cdng nghé toan phan hodc mét
phan, theo quy dinh clia phap luat vé chuyén giao cong nghé.

Mét diém dang chu y, cac doanh nghiép trong nudc cung
cap hang héa, dich vu thuéc Danh muc do Thii tuéng phé duyét
sé dugc Nha nudc bao dam dau ra thong qua co ché dat hang
néu dap Ung du tiéu chi. Chi dau tu va nha thau cling co trach
nhiém uu tién st dung hang héa, dich vu trong nudc san xuat,
cung cdp. DA8i véi cac co sG san xudt, lap rap, stia chira, hoan
cai phuaong tién dudng sat, Luat Budng sat 2025 quy dinh Nha
nudc sé ho trg dau tu xay dung va bao tri két cau ha tang két noi
tUr dudng sat quéc gia, dudng st dia phuong dén céc co sé nay.

V6i cac du én t6 hop cong nghiép dudng sat, Luat cho phép
ap dung co ché dac thu vé quy hoach va lua chon nha thau.
Theo d6, néu du an c6 thay déi so vai quy hoach khéc lién quan
thi van dugc phé duyét ma khéng can diéu chinh quy hoach c(;
cac quy hoach lién quan sé dugc cap nhat, cong bo theo quy
dinh. Luat cling cho phép st dung céc hinh thiic dau thau han
ché, chi dinh thau d6i véi cac géi thau cung cap hang hda, dich
vu tu van, xay lap, EPC, EC, EP, hgp déng “chia khda trao tay”
nham dam bao tinh linh hoat, hiéu qua trong trién khai.

Viéc luat hoa cac co ché dau tu, sdn xuat, hé trg chuyén
giao cong nghé la buéc di quan trong nham noi dia héa cong
nghiép dudng sat, tiing budc lam chi cac cdng nghé then
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chét va thic day hinh thanh hé sinh thai cong nghiép dudng
st hién dai.

TAM NHIN PHAT TRIEN DAI HAN

Theo Tha truéng Nguyén Danh Huy, trong cac chuyén
nganh giao théng van tai gom dudng bo, hang khéng, hang
hai va dudng thay néi dia, Viét Nam da lam ch nhiéu cong
nghé hién dai ké tir nam 1986 dén nay. Pac biét, cac cong
trinh nhu cau day vang, ham... da dat trinh dé tuang duong
vGi cac qudc gia tién tién trén thé gidi. Tuy nhién, linh vuc
dudng sat van phat trién chdm do yéu cau ngudn vén dau tu
rat 1on va chi thuc su phat huy hiéu qua khi khai thac trén cac
tuyén c6 cu ly tir 300 km trg 1én.

BO Xay dung dat ra muc tiéu day tham vong trong phat
trién cong nghiép dudng sit. Cu thé, dén nam 2030, Viét
Nam phan ddu lam chd toan bd cac khau tirkhao sat, thiét ké
dén thi cdng cac tuyén dudng st cé téc d6 dudi 160 km/h va
hé théng dudng sat do thi. Sau mdc thai gian nay, nganh sé
ting budc nodi dia hoa viéc san xudt phan mém, thiét bi diéu
khién tin hiéu, hé théng dién dong luc, ciing nhu ché tao dau
may va toa xe trong nuéc.

Thuc hién chi dao ctia Thu tudng Chinh phu, B6 Xay dung
dang khan truong hoan thién nghi dinh vé giao nhiém vu, dat
hang va tiéu chi lua chon doanh nghiép cung cap dich vu, hang
héa trong linh vuc cdng nghiép dudng sat. Day dugc xem la
budc cu thé héa chi truong clia Pang va Nha nudc vé phat trién
nganh cong nghiép dudng sat theo hudng hién dai, bén viing
va co trong tam, trong diém. Song song dé, B6 cling hudng
t&i muc tiéu ting budc tu chi trong céng tac bao tri, san xuat
phuang tién, vat tu va trang thiét bi phuc vu hé théng dudng sat
dé thi va dudng sat qudc gia, bao gobm ca dudng sat téc do cao.

Mgi day, Chinh pht ghi nhan va danh gia cao n6 luc ctia Bo
Xay dung trong viéc xay dung du thao Nghi dinh vé phat trién
céng nghiép dudng sat. Tu nhiing két qua da dat dugc, Chinh
pht yéu cau Bé tiép tuc nghién ctu, bé sung danh muc dich
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vu va hang héa céng nghiép dudng sat dugc giao nhiém vuy,
dat hang vao Nghi dinh nham tao thuan Igi cho qua trinh trién
khai. D6ng thdi, can xac dinh rd cac san phdm trong tam, tranh
dan trai, uu tién linh vuc then chét, dac biét 1a cac sdn pham
ung dung cdng nghé cao, ky thuat hién dai.

Chinh pht cling giao B Xay dung ra sodt hé théng tiéu chi
vé nang luc, kinh nghiém, nhan su, co s& vat chat va tai chinh
cta doanh nghiép tham gia, bdo dam phu hgp véi thuc tién
va kha thi trong trién khai. Bén canh d6, can xay dung 16 trinh
tang ty lé noi dia hoa; khuyén khich cac doanh nghiép c6 ké
hoach chuyén giao cong nghé cu thé, uu tién don vi s& hiru
nang luc thiét k&, ché tao va doi ngl nghién céru manh.

Hién nay, céc co ché, chinh sach uu dai cho phat trién
céng nghiép dudng sat da dugc quy dinh tuong déi day da.
Tuy nhién, Chinh pht van yéu cau ti€p tuc hoan thién cac
chinh sach uu dai vuot tréi nham hé trg doanh nghiép trong
nghién ctiu, chuyén giao cong nghé va bao dam thi trudng
tiéu thu én dinh. B6 Xay dung can cong bé ré danh muc, tiéu
chi lua chon doanh nghiép va thanh lap hoi déng tham dinh
dé bao dam tinh minh bach, co s& phap ly chat ché trong qua
trinh dat hang, giao nhiém vu.

Cung vai d6, Chinh pht giao Bé Xay dung tiép tuc ra soat
va nghién ctiu quy dinh vé chu thé dat hang, giao nhiém vu
trong du thao Nghi dinh, bao dam tinh kha thi, pht hgp thuc
tién va trién khai déng bd, hiéu qua. Bo cling can dé xuat co
ché& dac thu cho ca doanh nghiép nha nudc va tu nhan, tao
diéu kién cht dong dau tu day chuyén cdng nghé, san xuat,
dap ung tién dé cac du an va nhu cau van hanh khai thac hé
théng dudng sat.

VGi quyét tam chinh tri cao, hanh déng déng b va khat
vong tu chd cong nghé, Viét Nam dang tiing budc hién thuc
héa muc tiéu xay dung nganh céng nghiép dudng sat tré
thanh tru cot ctia nén kinh té hién dai, thé hién tam nhin chién
lugc va y chi vuon lén cla cd dan toc, khdng dinh nang luc
quan tri va stic manh tu chi trong giai doan phat trién mai.
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Tao lap “Chuoi gia tri nhan luc”
dé phat trién cong nghiép duong sat
hién dai, tu chu va bén vung

PO HOANG THACH (thuc hién)
=

Chién lugc phat trién cong nghiép duong sat hién dai, tu chu va bén viing véi hang
loat cac du an dudng sat téc do cao Bac - Nam, duong sat quoc gia dién khi hoava
duong sat do thi... dang doi hoi Viet Nam phai coé ngudn nhan luc déng bo, co trinh
do chuyén moén, ky nang nghé nghiép va nang luc cong nghé cao, dap ung yéu cau
phat trién chung cua dat nudc. BTV Tap chi Xay dung co cudc tro chuyén vai ThS
Nguyén Thi Phuong Hién - Pho giam doc Hoc vién Chién luoc, bdi dudng can b6 xay

dung (Bo Xay dung) vé van de nay.

€ La nguoi tham gia linh vuc dao tao chuyén nganh
da ldu, ba cé thé ddnh gid ngdn gon vé chdt luong nguén
nhan Iuc nganh Pudng sdt Viét Nam hién nay?

- Thuc ra, nhin xuyén suét qua trinh phat trién cia nganh
Pudng sat Viéet Nam cho dén nay, ching ta can phai thang
thdn ma nhan xét rdng, téng thé nguén nhan luc nganh
Dudng sat Viét Nam hién nay via thiéu vé s6 lugng, yéu vé
chat lugng va mat can déi gilra cac linh vuc.

Diéu nay la moét thuc té. Ban thdy day, sau nhiéu nam
khéng cé du an mdéi, ha tang it dugc dau tu ma rong, doi
ngi ky su, can bo ky thuat va cdng nhan co tay nghé ngay
cang gia hoa, trong khi luc lugng lao dong tré chua c6 diéu
kién dugc dao tao bai ban va tiép can cong nghé hién dai.
Nhan luc dudng sat hién chi chiém khoang 3% téng lao
dong clia nganh GTVT, phan I8n tap trung & khau khai thac
- van hanh, trong khi nhan luc cho cac hoat dong thiét ké,
xay dung, cong nghiép ché tao, nghién cttu va dao tao con
rat han ché.

Clung véi bé day truyén théng clia nganh, BPudng sat co
nhiéu ky su, can bo ky thuat day dan kinh nghiém trong
cdng tac quan ly van hanh, bao tri hé théng dudng sat quoc
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gia, ddc biét trén tuyén dudng sat Bac — Nam; mot s6 don
vi va ky su tré da bat dau tham gia cac du an dudng sat do
thi, tiing budc ti€p can cong nghé hién dai, quy trinh quan
ly tién tién va tiéu chuin qudc té.

Tuy nhién, s6 lugng ky su, cdng nhan c6 trinh dé chuyén
sau, c6 thé sir dung cong nghé s6, phan mém mo phéng
hodc lam viéc quéc té con thap. Dao tao chua gan sat véi
yéu cau thuc tién san xuat va van hanh. Déi ngl chuyén gia,
gidng vién, nghién ctu vién c6 kha nang gidng day, nghién
clu phat trién cong nghé dudng sat hién dai rat it; co sé vat
chét phuc vu dao tao, moé phéng va thi nghiém ky thuat con
rat thiéu.

€ Nhirng diéu ba nhdc dén qua ddng lo ngai. Véy,
thoi gian qua ching ta da trién khai nhitng néi dung gi
dé ndng cao chdt luong nguén nhan luc cia linh vu'c nay?

- Ddy la t6i néi nhitng mat chung nhat dé khi nhin dén
tuong lai, ching ta thdy sé can phai c¢6 géng rat nhiéu dé
chuén bi, dé dao tao dugc mot ddi ngl nhan luc dap ung
yéu cau cla thai dai. Thai gian qua, cung vdi chl truong
phat trién tuyén dudng sat t8c d6 cao Biac - Nam, céac
tuyén dién khi héa va mang lugi dudng sat dé thi tai Ha
Noi, TP.HCM, cdng tac dao tao va phat trién nhan luc nganh
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Nganh Dudng sdt Viét Nam dang dirng
truéc mét giai doan ban Ié: Hodic nhanh
chong xdy dung duoc déi ngii nhan luc
€6 nédng luc tiép cdn va lam chi céng
nghé, hodc sé phdi déi mdt véi tinh trang
phu thuéc kéo dai vao chuyén gia nuéc
ngoai ngay ca trong cdc khéu cét 16i nhu
van hanh, bdo tri va quan ly an toan".

ThS Nguyeén Thi Phuong Hién

Pudng sat da c6 nhiéu chuyén bién rd rét. DU quy mé con
khiém t6n, nhung nhan thic va hanh déng cla cac co quan
quan ly, co s& dao tao va doanh nghiép da thay déi tich cuc.

Dai véi khéi quan ly nha nudc, nhiéu chuang trinh béi
duéng, tap hudn chuyén siu da dugc trién khai trong va
ngoai nudc vé quy hoach mang lugi, an toan hé théng, tin
hiéu - diéu do, dién khi hoa va quan ly dau tu cong. Can bo,
ky su Viét Nam dugc cir di hoc tap tai Nhat Ban, Han Qudc,
Buc, Trung Quéc, Phap, tirng budc tiép can tiéu chudn quéc
té va ky thuat hién dai.

Khéi dao tao, Trudng Dai hoc GTVT, Trudng Dai hoc
GTVT TP.HCM, Cao ddng Budng sat Viét Nam va Cao dang
GTVT Trung uong | da cé nhiéu d6i mdi, cht déng hgp tac
V@i cac trudng dai hoc, cao d&ng & Trung Quéc, Han Qudc,
Nhat Ban trong dao tao song bang, trao d8i gidng vién, sinh
vién; chudn héa dao tao nghé theo khung ky nang ASEAN,
tang cudng thuc hanh, lién két doanh nghiép va dua sinh
vién tryc ti€p thuc tap tai cac du an dudng sat do thi.

Bén canh dé, khéi doanh nghiép, nhiéu téng céng ty,
tap doan I6n nhu TEDI, Béo C3, Vinaconex, CIENCO 1, FECO,
T6ng cong ty Pudng sét Viét Nam... da ch( déng tham gia
vao cbng tac dao tao va chuyén giao cong nghé. Mét s6
doanh nghiép da phéi hgp vai cac trudng trong nudc va doi

tac qudc té dé té chiic chuang trinh dao tao ky su, can bo ky
thuat, c nhan su di hoc tap, thuc hanh tai cac co s dao tao
nudc ngoai, déng thoi mai chuyén gia quéc té huéng dan,
chuyén giao ky thuat tai chd. Nhitng hoat ddng nay giup
hinh thanh nguén nhan luc ky thuat cé kinh nghiém thuc
té, sdn sang cho cac du an quy mé I6n sap tdi.

Song song vGi d6, cac du an dudng sat do thi tai Ha Noi
va TP.HCM dang la nai “thuc hanh” rat hiéu qua cho doi nga
ky suViét Nam. Viéc tham gia truc ti€p vao lap dat, van hanh,
bao tri dugi su huéng dan clia chuyén gia quéc té gitp ho
rén luyén ky ndng nghé, tac phong cong nghiép va tiing
budc lam chd céng nghé dién khi héa, tin hiéu tu ddng tao
nén tang cho tuong lai nganh Dudng sat Viét Nam.

© O thoi diém hién tai, chdt luong nguén nhan luc
duéng sdt liéu cé ddp ng yéu cdu thuc tién, thua ba?

- DU @& c6 nhiéu chuyén bién tich cuc nhu da néu trén,
chat lugng nguén nhan luc dudng sat Viét Nam hién van
chua dap Ung yéu cau phat trién mdi. Su chuyén dong
trong céng tac dao tao va hgp tac quéc té mdéi chi la budc
khéi dau, trong khi yéu cau clia giai doan t6i doi hoi mot luc
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Tur géc dé quan ly nha
nudc, cdac chinh sdach

thu hat, dai ngé va phat
trién nhan luc chdt luong
cao cho nganh Budng

sdt van thiéu tinh canh
tranh. Néu khéng c6 co
ché di manh, nguy co
mdt nhén luc tré gidi
sang cdc linh vuc khdc la
rdtré rang”.

lugng nhan luc cé trinh d6 cao, lam chd dugc cdng nghé,
quy trinh va tiéu chudn quéc té.

Khoang céch gilta nang luc hién c6 va nang luc can thiét
con I6n. Nhiéu ky su, cdng nhan ky thuat dugc dao tao theo
mé hinh truyén théng, chua tiép can day du cong nghé s6,
mo phdng van hanh va cadc quy trinh ty déng hda cta hé
théng dudng sat hién dai. Cac ky nang then chét nhu dién
khi hoa, diéu dé ty dong, tin hiéu thong minh, bao tri du
phong va quan ly an toan hé thong con thiéu hut nghiém
trong.

Tuy mot s6 mo hinh lién két gilta nha trudng, vién nghién
clu va doanh nghiép da hinh thanh, nhung chua that sy tré
thanh co ché bén viing. Viéc dao tao chua gan chat vai yéu
cau thyc té cta doanh nghiép va du an, khién ky su sau khi
t6t nghiép van phai dao tao lai, lam cham qua trinh thich
nghi vGi cong viéc.

TU géc d6 quan ly nha nudc, cac chinh sach thu hdat,
dai ngod va phat trién nhan luc chat lugng cao cho nganh
Pudng sat van thiéu tinh canh tranh. Néu khéng c6 co ché
d0 manh, nguy co mat nhan luc tré gidi sang céc linh vuc
khéc la rat ré rang.

€ Vay trong ngdn han, chiing ta cé giai phdp gi dé giai
quyét vdn dé nay?

- C6 thé ndi, nganh Pudng sat Viét Nam dang ddng trudc
mét giai doan ban lé&: Hodc nhanh chong xay dung dugc doi
ngl nhan lyc c6 nang luc tiép can va lam chd cong nghé,
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hodc sé phai d6i mat véi tinh trang phu thudc kéo dai vao
chuyén gia nuéc ngoai ngay ca trong cac khau cét 16i nhu
van hanh, bao tri va quan ly an toan. Vi vay, theo t6i, trong
ngan han, can tap trung vao 3 huéng chinh: Dao tao lai va
chuyén d8i nghé cho luc lugng hién c6, gan véi thuc hanh
tai cdng trinh; tang cudng lién két Nha nudc - Nha trudng -
Doanh nghiép dé sinh vién ra trudng cé thé lam viéc ngay
va do dac thu cdng nghé, dao tao sau tuyén dung, nhat la
d6i vGi cac don vi khai thac van hanh rat quan trong, Vi vay,
trudc mat Téng cong ty Dudng sat Viét Nam, Hanoi Metro,
HCM Metro can sém hinh thanh trung tam dao tao dé cha
dong dao tao, dao tao lai nhan luc van hanh cac tuyén phu
trach.

Néu dugc trién khai dong bo va c6 su phéi hop chit ché
gilta cdc bén, trong 5 nam tdi, Viéet Nam c6 thé hinh thanh
d6i nga ky su va ky thuat vién dd nang luc tiép nhan, van
hanh va bao tri cdc hé théng dudng sat hién dai, tao nén
tang viing chac cho giai doan hién dai héa tiép theo.

CHIA KHOA PE CONG NGHIEP DUGNG SAT HIEN
DAI VA TU CHU

€ Vira qua, Tha tuéng Chinh phi dd phé duyét Dé dn
dao tao, phdt trién nguén nhan luc dudng sdt Viét Nam
dén ndm 2035, dinh huéng dén ndm 2045. Ba c6 thé ddnh
gid téng quan vé Dé dn nay?

- Dé an phat trién nguén nhan luc dudng sit dén nam
2035, dinh huéng dén nam 2045 dugc Thu tuéng Chinh pha
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phé duyét tai Quyét dinh 2230/QD-TTg ngay 09/10/2025
vlia qua c6 y nghia chién lugc, dat nén tang cho qua trinh
chuyén déi toan dién cGa nganh Budng st Viét Nam tu
van hanh theo mé hinh truyén théng sang hién dai, céng
nghiép hda va tu chd cong nghé.

Diém dac biét cta Pé an 1a cach tiép can theo “chuéi
gia tri nhan luc”, bao trum toan bé cac khau cta nganh -
tir hoach dinh chinh sach, quy hoach - thiét ké, thi cong
xay dung, van hanh - bao tri dén céng nghiép dudng sat,
nghién clu va phat trién (R&D).

Muc tiéu cta Pé an dugc xac dinh ré theo tung giai
doan va nhém chuyén mén cu thé. Giai doan dén nam 2035,
nganh Dudng sat sé dao tao va huy déng khoang 80 nghin
lao dong ky thuat phuc vu xdy dung, van hanh va bao tri
hé théng dudng sét qudc gia; dong thai phat trién khoang
6 nghin nhan lyc chuyén sau tham gia c6ng tac tiép nhan
chuyén giao, nghién ctru va tiing budc lam chl cong nghé
duding sat téc dé cao, dién khi hoa.

Mot diém dot pha quan trong ctia Dé an la gan két chat
ché cong tac dao tao va phét trién nhan luc véi qua trinh
dau tu xay dung cac dy an dudng sat mai, dac biét la dudng
sat téc do cao va dudng sat dé thi. Cach ti€p can nay khéng
chibdo dam viéc chuyén giao cong nghé dién ra tai chd, ma
con bién cac du an dau tu trd thanh moi trudng thuc hanh,
hoc tap va nang cao nang luc chuyén moén cho lyc lugng
nhan luc trong nudc.

Dé an cling hudng t6i xay dung hé théng dao tao nhan

Cdc du an dwong sdt dé thi tai Ha Néi va TP.HCM dang la noi

“thuc hanh” rat hiéu qua cho doi ngii ky sw Viét Nam.

Sau nhiéu nam khéng c6 du' dn méi, ha
tdng it duoc dau tu mé'réng, déi ngii

ky su, cdn bé ky thuat va céng nhdn co
tay nghé ngay cang gia héa, trong khi
luc luong lao déng tré chua c6 diéu kién
duoc dao tao bai ban va tiép cdan céng
nghé hién dai".

Iuc lién théng va théng nhat, ti phd thong hudng nghiép
- trudng nghé - cao ddng - dai hoc - sau dai hoc, bdo dam
tinh ké thira va phat trién lién tuc. Cac trudng dai hoc ky
thuat I&n sé déng vai trd hat nhan dao tao ky su va chuyén
gia, trong khi cac trudng cao dang va trung cap nghé dam
nhiém dao tao luc lugng cong nhan ky thuat lanh nghé, tao
nén hé sinh thai nhan luc déng bé cho toan nganh.

€ Muctiéularé rang, vdy theo ba, thdch thirc 16n nhat
hién nay la gi?

- Thach thuc I6n nhat hién nay khéng nam & viéc thiéu
cht truong hay dinh huéng, ma la té chic thuc thi. V&i mot
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Phat trién nguon nhén luc chat heong cao chinh la chia khéa dé nganh Puwong sdt Viét Nam vieon 1én lam chii cong nghé,
bado dam tinh ty chu.

Giai doan dén ndm 2035, nganh Pudng
sdt sé dao tao va huy déng khodng 80
nghin lao déng ky thudt phuc vu xdy
dung, vdn hanh va bdo tri hé théng
dudng sdt quéc gia; dong thai phdt trién
khodng 6 nghin nhan luc chuyén sau
tham gia céng tdc tiép nhén chuyén giao,
nghién ciru va tirng buéc lam chi céng
nghé duéng sdt téc dé cao, dién khi hoa.

linh vyc dac thl, cong nghé cao nhu dudng sat, néu thiéu
co ché diéu phéi théng nhat, ching ta rat dé roi vao tinh
trang “vla lam vira do dudng”. DE Bé an thuc su di vao cudc
séng, theo t6i, can tap trung vao 3 nhom giai phap trong
tam.

Thi nhat, can t6 chic theo déi, danh gia, diéu tiét quy
mé va chat lugng dao tao, bao dam gan két chat ché gilia
ké hoach dao tao va ké hoach dau tu cac du an dudng sat,
tranh trung lap va phan tan nguon luc.

Thu hai, cn chudn hoéa chuong trinh va tang cudng lién
théng dao tao & cac bac dai hoc va gido duc nghé nghiép;
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xay dung chuén dau ra, khung ky nang nghé quéc gia va co
ché dat hang nhan luc theo nhu cau du an. Cac co s6 dao
tao can dugc tang quyén tu chd nhung gan trach nhiém
dau ra, bdo dam ngudi hoc dugc dao tao dung nhu cau thuc
té€ va co viéc lam ngay sau t6t nghiép.

Thu ba, can uu tién xay dung phong thi nghiém, phong
thuc hanh va hé théng thiét bi phuc vu dao tao va nghién
cltu phét trién. Viéc nay can dugc thuc hién song song vdi
hgp tac qudc té va chuyén giao cong nghé, tdn dung nguén
luc tir cac chuong trinh hé trg ky thuat cia Nhat Ban, Han
Qudc, Phap, Buc, Trung Qudc dé rit ngdn qua trinh ti€p can
cong nghé méi.

Bén canh d6, can cé tdm nhin dai han vé tai co cau viéc
[am sau 2035. Khi cac du an 16n hoan thanh, luc lugng ky
su va cdng nhan can dugc chuyén hudng sang bao tri, ché
tao va dich vu ky thuat dudng sat, tranh “ddt gay” nhan luc.
Kinh nghiém ti Trung Quéc, Nhat Ban va Han Quéc cho
thay duy tri lién tuc chudi dao tao - san xuat - bao tri la chia
khoéa phét trién bén viing.

€ Dao tao nguén nhan luc da khé nhung viéc st dung
nguén nhén luc thé nao cho ding va hiéu qua lai cang
khé hon. Theo ba, téi ddy can cé6 chinh sdch gi dé thu hat
dugc nguédn nhén luc chét luong cao cho linh vu'c nay?

- Thu hat va gilt chan nhan luc chat lugng cao luén la
thach thic 16n d6i v6i nganh ha tang céng nghé nhu dudng
sat. Trong nhiéu nam, muc thu nhap va co hdi thang tién cla
ky su, cong nhan ky thuat trong linh vuc nay con thap hon
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lugc, béi duéng cdn bé xdy dung (Bé Xdy dung), sinh nam
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Ba la ky su' Kinh té vén tdi dudng sat, (Truéng Dai hoc GTVT,
1996), ctir nhdan Anh vén (Trudng Pai hoc Ngoai ngir Ha Néi,
1995), ky su' Céng trinh cdu dudng bé (Truéng Pai hoc GTVT,
2000), thac si Kinh té giao théng (Pai hoc Leeds, Vuong quéc

Anh, 2001).

dén nam 2045.
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Vi 29 ndm céng tdc tai Vién Chién lugc va Phdt trién GTVT
(Bé GTVT) nay la Hoc vién Chién lugc, béi duéng cdn bé
xdy dung (Bé Xdy dung). ThS Nguyén Thi Phuong Hién da
tham gia, chi tri hang chuc dé dn chién luoc, quy hoach,
chinh sdch phdt trién cdc chuyén nganh GTVT; ddc biét, ba
la ngudi cha tri soan thdo Dé dn dao tao, phdt trién nguén
nhaén luc dudng sdt Viét Nam dén nam 2035, dinh huéng

cac nganh ¢6 yéu cau tuong duaong, khién nhiéu ngudsi gioi
dich chuyén sang khu vuc khac, lam mat can déi nghiém
trong trong doéi ngl chuyén mén. D€ khic phuc tinh trang
nay, theo t6i, Chinh pha, B6 Xay dung va cac b, nganh lién
quan can trién khai déng bd 3 nhéom chinh sach sau:

Mot 13, xay dung co ché tién luong va phuc Igi dac thu,
déi ngd xung dang.

Hai 13, phét trién d6i ng chuyén gia, nhan tai, sinh vién
tai nang, uu tién tuyén dung dic cach, cdp hoc béng, cam
két dau ra, ct tuyén chon di dao tao & nudc ngoai...

Ba I3, xay dung méi trudng nghé nghiép hap dan va bén
ving.

Toéi cho rang sy két hgp hai hoa gitra thu nhap - co héi -
moi truong - su ghi nhan sé gidp thu hut va gir chan nhan
tai cho nganh dudng sat.

€ Con véi cdc co'sd dao tao, ba c6 khuyén cdo gi?

- That su day la mot thach thic rat 16n, nhat la trong béi
canh suy gidm manh vé nguén tuyén sinh nganh Budng sat.
Chac ban theo déi linh vuc nay cling thdy, thuc té nhiing
nam qua, nhiéu trudng chi tuyén sinh dugc khoang 50 -
60% chi tiéu, trong khi giai doan 2025 - 2035 dy kién can
thém hang chuc nghin ky su va cong nhan ky thuat dé dap
(ing nhu cau cac du an Ién. Vi vay, theo téi, dé thu hat ngudi
hoc va bdo ddm dau ra, cac co s& dao tao can d6i méi manh
mé theo 3 huéng chinh:

Tha nhat, cdp nhat va hoan thién chuong trinh dao tao
sat vai thuc tién cdng nghé mai nhu dién khi héa, tin hiéu tu

dong, diéu do thong minh. Moi khéa hoc nén ¢6 néi dung
mo phodng, thi nghiém hodc thuc hanh géan véi du an, gitp
sinh vién tiép can cong nghé thuc té ngay trong qua trinh
hoc.

Tha hai, tdang cudng lién két gilra nha trudng, vién
nghién ctu va doanh nghiép, hinh thanh mo hinh “dao tao
gan véi du an”. Doanh nghiép tham gia tur khau thiét ké
chuang trinh, gidang day dén danh gia dau ra, bao dam sinh
vién c6 ky nang thuc hanh va co héi viéc lam sau t6t nghiép.

Tht ba, thuc hién cac chinh sach khuyén khich ngudgi
hoc: hoc béng, mién gidm hoc phi, dit hang dao tao, cap
chiing chi ky nang nghé quéc gia song song véi bang tot
nghiép.

Cung véi d6, can ddy manh truyén théng va huéng
nghiép vé dinh hudng va tuong lai clia nganh dudng sat.
Khi ngudi hoc nhin thdy co hoi nghé nghiép ré rang va y
nghia xa héi 16n, Nganh dudng sat sé 3y lai stc hat cla
minh.

Phat trién nguén nhan luc chat lugng cao chinh la chia
khoa dé nganh Budng sit Viét Nam vuon lén lam chi cong
nghé, bdo dam tinh ty chl, bén viing va dép ling yéu cau
phat trién trong ky nguyén mdi. Téi tin tudng rang, véi nd
luc chung clia cd bé may va tinh than d&i méi manh mé, Viét
Nam sé sém xay dung dugc mot déi nga ky su, chuyén gia
va cdng nhan lanh nghé dd nang luc lam chi nhiing cong
trinh dudng sat hién dai, vuon tam khu vuc.

€ Trdn trong cam on ba vé cudc tro chuyén!
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TU CHINH SACH

Phat trién do thi Viet Nam théng minh,
bén viing va bao trum

)

= TUAN PONG

é

Sau hon 40 nam déi madi, tién trinh do thi hoa tai Viet Nam da tao nén nhting dong
luc tang trudng quan trong, song cung dat ra khéng it thach thuc vé quy hoach, moi

truong va chat lugng séng.

3 nam sau khi Bo Chinh tri ban hanh Nghi quyét s6 06-
NQ/TW (ndm 2022) vé quy hoach, xay dung, quan ly va phat
trién bén ving d6 thi Viét Nam, qua trinh dé thi héa da dat
dugc nhiéu thanh tuu néi bat.

TruSc ngay 01/7/2025, cd nudc c6 han 900 do thi, ty 1é do
thi héa dat khoang 43%, dong gop gan 70% GDP qudc gia. Cac
dia phuong da ch déng hoan thién chinh sach phap luat, day
manh phan cdp, cat gidm thd tuc hanh chinh, tang cudng dau
tu ha tdng, dong thaoi chi trong dén cai thién méi trudng va dich
vu cong do thi. Hang loat khu d6 thi mdi, khu nha & xa héi, khu
cdng nghiép - dich vu tich hgp ha tang xanh dugc hinh thanh,
g6p phan thay déi cin ban dién mao phét trién ctia dat nudc.

Tuy nhién, theo Phé trudng Ban Chinh sach, Chién lugc
Trung uong Nguyén Duy Hung, phat trién doé thj van boc 16
nhiéu han ché: Quy hoach con chdng chéo, thiéu lién két vung;
chat lugng quy hoach chua theo kip yéu cau phét trién nhanh;
hé théng ha tang ky thuat, ha tang xa hoi chua déng bé; tinh
trang “quy hoach treo”, con nhiéu “du an treo” & dia phuong.
Cac do thi trung tam chua phat huy day da vai tro dan dat; trong
khi d6, cac d6 thi vé tinh phat trién manh mun, thiéu két néi.

Ngoai ra, van dé 6 nhiém khong khi, Un tac giao théong,
thiéu khéng gian cong cong, cing nhiing tac dong tiéu cuc
clia bién déi khi hau dang dat ra thach thic ngay cang 16n
cho céng tac quy hoach va quan tri d6 thi.

Theo Thur truéng Bo Xay dung Nguyén Tudng Van, giai
doan hién nay, vdi viéc trién khai mé hinh chinh quyén dia
phuacng 2 cap, doi héi Viét Nam phai chuyén manh ti tu duy
quan ly sang tu duy kién tao, tap trung phat trién cac dé thi
chat lugng, dang séng, c6 kha nang chéng chiu cao, dong
thai gilr gin ban sac va tang cudng tinh bao trum xa hoi. BGi
|&, “Phat trién d6 thi bén viing khéng chi la van dé ky thuat,
ma con la chién lugc phat trién con ngudi, van héa va thé ché
quan tri” - Thi trudng Van khéang dinh.
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DE6i méi sdng tao - ddng luc trung tam cdia dé thi théng minh

DGi mdéi sang tao va chuyén d8i s6 dang trd thanh yéu
t6 quyét dinh trong phat trién d6 thi hién dai. Cac mé hinh
thanh céng & Ba Néng, Binh Duong, Hué hay Thu Buc cho
thay viéc ing dung Internet van vat (IoT), tri tué nhan tao (Al),
d@ liéu I6n (Big Data) va mé hinh d6 thi do (Digital Twin) da
mang lai hiéu qua ro rét trong quan ly quy hoach, giao théng,
nang lugng va dich vu cong.

Do d6, Dién dan Phat trién bén viing dé thi Viét Nam 2025,
do Bo Xay dung va Ban Chinh sach, Chién lugc Trung uong
déng chu tri, da dé xuat sém ban hanh Bo tiéu chi quéc gia
vé dé thi thong minh, xay dung nén tang di liéu do thi lién
théng, dong thai phat trién hé sinh thai d6i mai sang tao do
thi véi sy tham gia cia Nha nudc, doanh nghiép, vién nghién
clru va cdng doéng.

Theo 6ng Nguyén Duy Hung, chuyén déi s6 khong chi la
qué trinh Uing dung c6ng nghé, ma 1a déi mai toan dién trong
phuang thiic quan tri, tir quy hoach, dau tu dén van hanh dé thi.
Viéc phét trién cac do thi thdng minh phai dugc thuc hién moét
céach thuc chat, 6 16 trinh, dm bao ngudi dan la trung tam, dir
liéu 1a nén tang va d8i mdi sang tao la dong luc.

Tdng trudng xanh va thich tng khi hdu - con duong tét yéu

Bién d6i khi hau dang anh hudng sau sic dén cac do thi Viét
Nam, dc biét tai khu vuc DBSCL, mién Trung va vuing ven bién.

Theo bao cdo clia Bd Xay dung, hon 70% ha tang do thi hién
nay chua dat chuén thich (ing bién déi khi hau. Do d6, viéc phat
trién ha tang xanh, nang lugng tai tao, cdng trinh tiét kiém nang
lugng va cac gidi phap gidm phat thai carbon tr& thanh dinh
hudng bat budc. Dién dan théng nhat thuc ddy hop tac tai chinh
khi hau, mé réng nguén vén xanh va day manh quy hoach dé
thi sinh thai - d6 thi bién - d6 thi ting trudng xanh.

Ngoai ra, viéc I6ng ghép yéu t8 bién déi khi hau vao quy
hoach dé thi va dau tu ha tang dugc xem la giai phap quan



trong dé€ bdo dam tinh bén viing lau dai. Cac thanh phé trung
tdm vung can dugc quy hoach trg thanh dé thi c6 kha nang
thich ng, lan tda phat trién cho cac khu vuc phu can. Kinh
nghiém qudc té tir Thuy Si, Nhat Ban, Han Quéc ciing dugc
khuyén nghj van dung phu hgp véi diéu kién Viét Nam.

Quy hoach va quan tri hién dai - nén tdng ndng cao chdt
lugng séng

Phat trién do thi bén viing doi héi quy hoach tich hgp, da
nganh va minh bach. Quy hoach dé thi can dugc s6 hoa, gan
vGi hé théng dit liéu khong gian dia ly (GIS) va lién théng véi cac
nganh dat dai, giao thong, nang lugng, moi trudng.

Doéng thai, can thiét lap co ché giam sat - danh gia phat
trién d6 thi hién dai, co kha nang do ludng, du béo va canh
bdo sém rui ro. Dac biét, viéc 4p dung mé hinh chinh quyén
dé thi 2 cap tur 01/7/2025 doi hoi hé théng quy hoach phai
dugc té chic lai theo hudng tich hop, phan cap hop Iy va
tang cudng trach nhiém gidi trinh.

Théng diép xuyén sudt dugc cac nha chuyén mén théng
nhat: “Khéng cé quy hoach t6t thi khéng thé cé d6 thi dang
s6ng; va khéng c6 quan tri hién dai thi khong thé c6 phat
trién bén viing.” Do d6, cung véi d6i méi quy hoach, can cha
trong phat trién nguén nhan luc dé thi, ting cudng nang luc
s6 va tinh than phuc vu trong d6i ngii can bé quan ly.

HOAN THIEN THE CHE, HUY PONG NGUON LUC VA
PINH HUGNG TUGNG LAI

Thu trudng Nguyén Tudng Van cho rang, hoan thién thé
ché 1a yéu t6 then chét dé thac ddy dé thi phat trién dung
hudng. B6 Xay dung dang phdi hgp véi cac Bo, nganh ra
soat, stra d8i dong bd cac quy dinh phap luat vé quy hoach,
dat dai, phat trién dé thi, xdy dung, nha & va chinh quyén dia
phuong, ddm béo théng nhat va kha thi.

Song song véi do6, B& Xay dung sé trién khai Chuong trinh
phat trién d6 thi quéc gia, uu tién cac do thi dong luc, d6 thi sinh
thai, théng minh, gén véi hanh lang phat trién kinh té trong diém.
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M6t trong nhitng nhiém vu trong tam la xdy dung Co s& dir
liéu d6 thi quoc gia, tich hgp dt liéu vé quy hoach, ha tang, dan
cu, moi trudng va dat dai, két nGi véi cac nén tang qudc gia khac
dé hé trg cong tac quan ly va ra quyét dinh thong minh. Day
la budc dot pha trong qua trinh chuyén déi s6 clia nganh Xay
dung, tao nén tang cho quan tri do6 thi hiéu qua va minh bach.

Vé nguén luc, cdc chuyén gia nhan manh can da dang héa
hinh thic huy déng von, déac biét théng qua mé hinh hgp tac
cdéng - tu (PPP), nguén vén tin dung xanh va cac quy dau tu
phat trién dé thi.

Bén canh do, can tao ca ché khuyén khich khu vuc tu nhan
va doanh nghiép céng nghé tham gia vao chudi gia tri do thi
théng minh, thac day kinh té s6, kinh té tuan hoan va phat trién
bén viing. Cac dé thi Ién nhu Ha Néi, TPHCM, Pa Nang can
dong vai tro tién phong trong thr nghiém céc chinh sach mdi,
lam co s& nhan rdong mé hinh trén toan quéc.

Vi vdy, Pho Trudng Ban Chinh sach, Chién lugc Trung uong
Nguyén Duy Hung cho rang: “Phét trién dé thi Viét Nam khong
chi la bai toan ha tdng ma con la bai toan thé ché, cong bang
xa hoi va chéat lugng séng. Chang ta can phat trién d6 thi via
hién dai viria nhan van, vira tang trudng viia bao trum”. Con Thu
trudng Nguyén Tudng Van khang dinh: “Phat trién dé thi théng
minh, bén viing va bao trum la hanh trinh dai han, doi hoi su
déng hanh ctia Nha nudc, doanh nghiép va ngudi dan. Day la
con dudng tat yéu dé Viét Nam hién thuc héa khat vong tré
thanh quéc gia phat trién, thu nhap cao vao nam 2045,

Trong bédi canh chuyén d6i manh mé vé thé ché, kinh té
va cdng nghé, phat trién d6 thi Viét Nam can tiép tuc dugc
nhin nhan nhu mot qua trinh lién két da chiéu - gilta tang
trudng va céng bang, gilta cong nghé va con ngudi, gilia
hién dai va ban sac. Ti tam nhin va cac gidi phap dugc dé
xuéat tai Dién dan Phat trién bén viing d6 thi Viét Nam 2025,
c6 thé khdng dinh: Chi khi dat ngusi dan & trung tam, dé thi
Viét Nam m&i thuc su trg thanh khéng gian séng dang mo
UGc - théng minh, xanh, an toan va bao trum.
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TU CHINH SACH DEN cUOC SONG

TU cai tao dén tai thiét -
hudng tiép can do thi bao trum va bén viing
phu hgp véi mo hinh chinh quyén 2 cap

N2

‘i’:: t PGS.TS.KTS NGUYEN VU PHUONG"

Trong ba6i canh chinh quyén dia phuong 2 cap, tai thiét do thi khong chi la yeu cau

cua cai cach thé ché ma conla co hoi chién luoc dé kién tao mo hinh doé thi xanh -
théng minh - bao trum - thich ung khi hau, véi cong déng la trung tam, thé ché la tru

cotva quan tri hién daila nén tang.

ud trinh d6 thi héa nhanh cung nhiing hé luy

moi trudng va tac déng cla bién d&i khi hau

toan cau dat ra yéu cau chuyén déi tu duy tu

urban renewal sang urban regeneration - huéng
téi phat trién bao trum, bén viing va quan tri tich hgp
(integrated governance). Urban renewal (cdi tao do6 thi) cha
yé€u tap trung phuc héi khu vuc ci, ndng cap ha tang va cai
thién canh quan; trong khi Urban regeneration (tai thiét do6
thi) doi hoi “téi thiét” toan dién vé khéng gian, kinh té, xa
héi va méi trudng, dua trén sy tham gia cong dong va quan
tri s6 (Digital governance).

Tai Viét Nam, cai cach hanh chinh theo mé hinh chinh
quyén dia phuong 2 cép - véi viéc xda bo cap trung gian (thi
tran, thi xa, quan, thanh phé truc thudc tinh), da lam thay déi
dang ké co ché va vai trd quan tri d6 thi. Trong béi canh do,
viéc hinh thanh khung quan tri tai thiét d6 thi URG (Urban
Regeneration Governance) tr& nén cap thiét, nham diéu phéi
quy hoach, huy déng nguén luc va lién két da tac nhan trong
vung chuic nang dé thi FUA (Functional Urban Areas).

Bai viét nay tap trung phan tich tién trinh dé thi héa, xu
hudng va khung quan tri tai thiét d6 thi phu hop vai béi
canh & Viét Nam, hudng téi phat trién bao trum, bén viing
va thich iing bién d6i khi hau (SDG 11).

1. THUC TRANG VA BOI CANH PHAT TRIEN DO THI
G VIET NAM

“Phé giam déc Hoc vién Chién lugc, boi duong can by xdy dung
(Bo Xdy dung)
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1.1. D6 thi héa va phat trién dé thi

Sau thdai ky D8i méi nam 1986, Viét Nam c6 hon 300 d6
thi, véi ty & dé thi hoa khoang 19%, tuong duong gan 11,8
triéu ngudi sinh séng tai khu vuc dé thi. Trai qua gan bon
thap ky, hé théng dé thi da ma rong nhanh chéng ca vé quy
mo va chat lugng. Dén thang 12/2024, ca nudc ¢ 926 dé thi,
ty 1& d6 thi hda dat 44,3%.

Qua trinh phat trién d6 thi da dat nhiéu két qua tich cuc,
tap trung vao mé réng khong gian do thi, xay dung cac khu
dé thi mai, nang cap ha tang, chinh trang khéng gian cong
cdng va cai thién chat lugng séng. Nhiéu dia phuang da két
hop gilta cai tao, tai dinh cu va bao ton di san, viia hinh
thanh dién mao dé thi méi, vira duy tri ban sac van hoéa dia
phuaong.

Pdc biét, cdc chuong trinh nhu “D6 thi tang trudng
xanh”, “D6 thi thong minh”, “Dé thi di san”, va viéc long
ghép thich Gng BDKH trong cac d6 én quy hoach chung
da budc dau dat nén tdng cho chuyén déi huéng téi d6 thi
bao trum va bén viing (SDG 11, Target 11.3 - Inclusive and
Sustainable Urbanization)

1.2. Céng tac quan ly phat trién d6 thi

Hién nay, cong tac quan ly d6 thi van thiéu tinh lién két
va dong bo, khi quy hoach, dat dai, ha tang va méi trudng
chua dugc diéu phéi hiéu qua theo chiic nang dé thi. Nguén
luc tai chinh cho cai tao, nang cap dé thi van phu thudc chu
yéu vao ngan sach nha nudc, trong khi hop tac cong - tu
(PPP) va xa hoi héa dau tu chua phat huy hiéu qua. Su tham
gia cia cdng déng con han ché, dan dén xung dét lgi ich
hodc lam phai nhat ban sic d6 thi trong mot sé du an.



Bén canh do, thdi tiét cuc doan va bién déi khi hau, cing
cac van dé dac thu nhu tadc nghén giao théng, ngap ung, sut
lin, ddo nhiét va 6 nhiém méi trudng van chua dugc tich
hop day du trong quy hoach va quan ly dé thi, lam gia tang
rdi ro va gidm kha ndng thich ting ctia cac doé thi hién nay.

1.3. Béi canh cai cach hanh chinh

TU ngay 01/7/2025, Viét Nam chinh thic chuyén sang mé
hinh chinh quyén dia phuong hai cap. Theo dé, tur 926 d6
thi hién 6, ca nudc chi con 6 thanh phé truc thudc Trung
uong, trong khi khodng 920 d6 thi con lai dugc t8 chic &
cap phudng/xa.

Tai cap cd sG, nang luc chuyén moén va kha nang quan ly
lién nganh con han ché, déng thai thi€u coéng cu sé phucvu
diéu phoi va giam sat. Viéc xoa bo cap trung gian (thi tran,
thi xa, quan, thanh phd truc thudc tinh) tiém &n nguy co
phan tan, giam tinh lién két viing, néu khéng c6 co ché diéu
phéi théng nhat va hé thong dit liéu tich hop.

Thuc té nay dat ra thach thic I6n vé thé ché, quy hoach
va huy déng nguén luc, doi héi Viét Nam phai tai thiét do
thi theo hudéng lién phudng/xa, hinh thanh vung chiic nang
d6 thi (FUA) phu hgp v&i mé hinh chinh quyén hai cap va
dinh hudng phét trién bén viing trong giai doan mdi.

2. TU CAI TAO PEN TAI THIET: YEU CAU POI MOI TU
DUY

2.1. Chuyén dai tu duy phat trién dé thi

Vé hoc thuat, urban regeneration (tai thiét dé thi) cé
pham vi rong hon urban renewal (cdi tao/chinh trang), bao
quat tai cau trac khong gian - thé ché - cong déng - moi

trudng. Bai tham luan s dung thuat ng( “téi thiét do6 thi”
tuong duong urban regeneration dé€ phan anh tinh than déi
md&i - phuc hoi - kién tao phu hop boi canh Viét Nam, déng
thai nhan manh tiép can quan tri tich hgp - phat trién bao
trum - bén virng theo muc tiéu Phat trién bén virng sé 11
(SDG 11 - Sustainable cities and Communities) cta Lién Hgp
Quéc.

Chuyén ti urban “cai tao dé thi” sang “tai thiét do thi”
thé hién su thay d6i can ban trong tu duy phat trién d6 thi:
tur cach lam thién vé ky thuat, ndng cap tung phan va xua ly
cuc bo, sang tai thiét hé thong - khéng gian, ha tang, xa héi,
moi truong va van hda - theo 16 trinh dai han, dya trén di
liéu, c6 su tham gia clia cdng dong va bao dam céng bang
do thi. (Bang 1)

Hé théng hda céac thuat nglt qudc té vé cai tao va tai
thiét d6 thi (Bang 1), gitip lam r6 su khac biét gilra cac khai
niém nhu urban renewal, regeneration... Mdi thuat ngl
phan anh mét giai doan hodc cap dé khac nhau trong tién
trinh phat trién d6 thi - t&r ndng cap ha tang dén tai thiét
toan dién, gép phan hé trg viéc lua chon thuat ng, céng cu
va gidi phap phu hop trong béi canh Viét Nam

2.2. Tai thiét d6 thi trong mé hinh chinh quyén 2 cap

Tai thiét d6 thi, nhat la & cac d6 thi I6n & Viét Nam, doi
héi qua trinh “tai cau trac khéng gian d6 thi”: phat trién
nén, da chiic nang, gan véi giao thong cdng cong, ha tang
xanh va khéng gian maé. Trong tam tai thiét d6 thi cing
can dugc ma réng tu cai thién ha tang vat chat sang cac
chiéu canh kinh t&, xa héi va van héa, nham tang tinh bao
trum, kha nang thich dng va gilt gin ban sac dia phuang.
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Bang 1. Thuat nglt quéc té va cach hiéu ggi y trong béi canh Viét Nam

NGHIA
TIENG VIET

THUAT NGU
TIENG ANH

NOI HAM &
BOI CANH AP DUNG

Urban Renewal Cai tao, chinh trang do thj

Thuat ng( kinh dién, chi qua trinh phuc héi khu vuc ci hodc xudng cap.

Urban Regeneration Tai thiét / Tai sinh do thj

Nhan manh khia canh phuc héi kinh té, xa héi, méi trudng toan dién (Anh, EU).

Urban Redevelopment | Tai phat trién d6 thi

Tap trung vao dau tu xay mdi, thay thé cong trinh cq.

Urban Rehabilitation | Phuc hoi dé thi

Tap trung vao cai tao ha tang, méi trudng, kién tric ma khéng pha da toan bé.

Urban Transformation | Chuyén d&i dé thi

Biéu hién xu huéng téi ciu tric khéng gian va chiic ning dé thi.

Urban Revitalization Héi sinh dé thi

Thudng dung cho khu trung tam, khu di san, khu phé c.

Urban Renaissance Phuc hung d6 thi

Gan vdi chinh sach tai sinh va d6i mdi van hoa - xa hdi (Nhat, Anh).

Urban Conservation Bdo ton dé thi

Két hgp bao tén di san vai phat trién mai.

Yéu cau nay gan truc ti€p véi boi canh cai cach hanh chinh
theo mé hinh chinh quyén dia phuong hai cap. Trong mé
hinh hai cap, vai trd quan tri tai thiét dé thi can dugc phan
dinh ro:

Cap tinh/thanh phé: gitr vai tro chién lugc va diéu phéi;
chiu trach nhiém dinh huéng quy hoach, ban hanh chinh
sach, uu tién dau tu cong va huy ddng nguén luc xa hoi hoa.

Cap xa/phudng: 1a cap thuc thi va giam sat céng déng;
truc ti€p quan ly khéng gian d6 thi, van hanh du an va thic
ddy su tham gia clia ngudi dan trong qua trinh tai thiét.

Pé nang cao hiéu qua quan tri, cdn xdy dung mé hinh
quan ly d6 thi phu hgp véi cau tric hanh chinh hai cap, linh
hoat va dua trén nén tang sé. Viéc ing dung cac cong nghé
nhu BIM, GIS, CIM, Digital Twin va hé théng Dashboard KPI
trong quy hoach va diéu hanh sé tao co s& cho quan tri do
thi théng minh va minh bach, cho phép giam sat tién do,
hiéu qua dau tu va chat lugng phét trién khdng gian dé thi.

2.3. Khung quan tri tai thiét dé thi (URG) va 3 tru cdt
cot 16i

Tai thiét d6 thi bén viing chi c6 thé thanh céng khi dugc
xay dung trén ba tru cét lién két: thé ché, tai chinh va céng
nghé, cac nén tang c6t 16i ctia quan tri dé thi hién dai.

Thé ché linh hoat: Tang cudng phan cdp, phéi hop
lién nganh va co ché giam sat da bén; tao diéu kién dé dia
phuong cht déng, sdng tao va huy dong su tham gia cla
cdng dong trong qua trinh tai thiét dé thi.

Tai chinh da nguén: Hinh thanh cac quy tai thiét do thi,
phat trién nguén vén xanh, mé& rong cc ché hgp tac cong
- tu (PPP) va huy déng nguén luc xa hoi hoa, qua do6 giam
génh nang cho ngan sach nha nuéc.

Cong nghé so: Xay dung ha tang di liéu d6 thi tich hop
va Ung dung cac nén tang nhu BIM, GIS, CIM, Digital Twin va
hé théng Dashboard KPI, nham minh bach hoéa théng tin,
giam sat tién do va ra quyét dinh dua trén dir liéu.

Quén ly phat trién dé thi ¢ Viét Nam can chuyén tu tu
duy cai tao thuan tdy sang tai thiét d6 thi theo huéng bao
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trum va théng minh, gén véi co ché quan tri theo vung chtic
nang dé thi (FUA) va cac thiét ché diéu phdi téi thiét do thi
theo mé hinh d6i tac cong - tu (PPP)

Trong béi canh chinh quyén dia phuang 2 cap, Quan tri
tai thiét d6 thi (Urban Regeneration Governance - URG) la
khung ti€p can phu hgp. URG giup lién két va diéu phéi thé
ché, nguén luc va cdng déng trong quan ly phat trién vung
d06 thi; dong thai két néi cap chién lugc (tinh/thanh phé) véi
cap thuc thi (phudng/xa), hinh thanh hé théng quan tri lién
nganh, minh bach va thich (ng va c6 kha nang chéng chiu
trudc bién dong tuong lai.

3.1. Seoul (Han Quéc): Tai thiét toan dién véi sutham
gia ctia cdng dong

Seoul 1a mét trong nhiing d6 thi tién phong chuyén tu
“ma rdng” sang “tai thiét toan dién”, chu trong yéu té xa hoi,
méi trudng va ban sac dia phuong. Chinh quyén thanh phé
gi(r vai tro diéu phoi va ho trg, trong khi cap co sG - phudng
va khu dan cu tré thanh hat nhan thyc thi, huy déng su tham
gia clia cong déng, t6 chiic xa hdi va doanh nghiép nhd.

Théng qua co quan tai thiét do thi, Seoul da trién khai
han 130 du an cai tao - tai thiét, tiéu biéu nhu du an héi
sinh dong sudi lich s Cheonggyecheon Restoration, cai
thién méi trudng va khong gian cong cong. Nhiéu khu vuc
nhu Jangwi-dong hay Sangdo 4-dong da tich hop giai phap
thich (ng khi hau va ha tang xanh vao quy hoach. Mé hinh
nay thé hién ré nguyén tic tai thiét dé thi - 1dy con ngudi
lam trung tam, cho thdy URG c6 thé van hanh hiéu qua
trong hé théng chinh quyén phan céap, thong qua su phoi
hgp gilra chinh quyén d6 thi, dia phuong va céng dong.

3.2. Singapore: Quan tri tich hgp va phat trién gan
véi bao ton

Singapore la dién hinh trong viéc két hgp tai thiét d6
thi gan véi bao ton di san théng qua mé hinh quan tri tap
trung, minh bach va da cap. Co quan tai thiét va phat trién
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Bang 2: Cac bai hoc va huéng ap dung cho Viét Nam

STT NOI DUNG CHINH Y NGHIA VA HUGNG AP DUNG CHO VIET NAM
1 | Phéancaprérang Cap tinh gitr vai tro chién lugc, diéu phaéi va giam sat.
va linh hoat Cap phudng/xa la don vj thuc thi, gan két cdng dong.

2 | Thiét lap mé hinh

hop téc bén bén ndi va thuc ddy du an.

K&t n6i Nha nudc - Doanh nghiép - Cong dong - Khoa hoc. Can c6 dau mai dia phuong lam cau

3 | Tich hop tai thiét - bao tén -
sang tao

Néang cap ha tdng song song bao ton di san va ban sac.
Thé ché phai linh hoat, tranh chia cat theo nganh.

4 | Ungdungcongcuva
cd ché méi

S dung téi co cau dat, PPP, quy tai thiét, chi s6 d6 thi bén viing (ISO 37120/22/23).
Hoan thién khung phap ly khuyén khich d&i méi sdng tao.

5 | Thidiém cép lién xa / phudng

trong vung FUA rong toan quoc.

Thar nghiém trién khai mé hinh URG tai cac do thi I6n phu hgp thé ché hai cdp, trudc khi nhan

6 | Kiém soat riro va

céng bang xa hoi céng bang xa hoi.

Tranh gentrification, hé trg tai dinh cu, ddm bao quyén Igi cu dan géc va can bang phat trién -

7 | Ap dung va diéu chinh tu thuc
tién mdi dia phuong.

Rut kinh nghiém tU cac khu thi diém. Diéu chinh chinh sach theo két qua thuc té va dac thu tu

do thi URA (Urban Redevelopment Authority) déng vai tro
trung tam trong diéu phdi quy hoach, kiém soét phat trién
va lién két gitta chinh quyén va khu vuc tu nhan.

URA da trién khai nhiéu chuong trinh “Urban
Regeneration” nhu Jurong Lake District, phat trién trung
tdm phu trg nham gidm tai cho khu 16i; du an Golden Mile
Complex thé hién su két hgp hai hoa giira tai thiét va bao ton
kién trac biéu tugng; trong khi du an céi tao hé théng séng
cta Singapore la minh chiing cho mé hinh quan ly phat trién
d6 thi gan véi moi trudng, van hda va kinh té du lich.

3.3. Tokyo (Nhat Ban): Tai thiét trung tam dé thi va
diéu phai da cap

Tokyo la d6 thi tién phong trong chuaong trinh Urban
Renaissance tap trung téi thiét khu trung tam theo huéng
bén virng va c6 quan tri da cap. Chinh phi Nhat Ban chi
dinh cac vung tai thiét khidn cidp nhu Shibuya Station
Redevelopment Area (tUf ndm 2005) d€ tap trung nguén luc,
chinh sach va dau tu cho cac khu vuc trong diém.

Qua trinh quy hoach dugc diéu phéi chat ché gilra chinh
quyén trung uong, thanh pho, phudng va khu vuc tu nhan,
théng qua co ché hgp tac linh hoat. Ca quan chi dao phuc
hung d6 thi URH (Urban Renaissance Headquarters) thanh
[dp nam 2001, gilr vai tro trung tam trong hoach dinh chinh
sach va diéu phdi cac du an tai thiét trén toan vung d6 thi
Tokyo. Land readjustment - cong cu tai ca cau dat cho phép
diéu chinh ranh gidi va tai phan chia dat dai dé phat trién
ha tang ma khong can giai phong mét bang 1én, giup giam
chi phi, duy tri quyén s& hitu clia ngudi dan va phat trién ha
tang déng bo.

3.4. Barcelona (Thay Ban Nha): Tai thiét dé thi gan
d6i méi sang tao va kinh té tri thic

Du an 22@ Barcelona la hinh mau dién hinh vé tai thiét
doé thi gan vai d8i mai sang tao, chuyén déi khu cong
nghiép cl Poblenou thanh “khu d6 thi sdng tao” (innovation
district) két hop nha &, nghién cu, cong nghé va van hda.
Chinh quyén thanh ph6 gil vai tro dinh huéng va diéu phoi,

lién két doanh nghiép, vién nghién cu va cong déng trong
mot mang luéi do6i tdc md theo nguyén tac “mixed-use +
multi-stakeholder governance” - quan tri nhiéu bén trong
mo hinh d6 thi da chiic ndng

Qua trinh tai thiét, khong chi cai thién ha tang ma con tai
cdu trac kinh té d6 thi, bdo ton di san cong nghiép va tich
hop yéu t6 van hoda, séng tao dé hinh thanh ban sic mdi cho
thanh phd. Dy 4n minh chiing rang tai thiét dé thi c6 thé
déng thai thic ddy phat trién kinh té tri thic, ndng cao chat
lugng s6ng va kha nang canh tranh toan cu.

3.5.Vuong quéc Anh: Mé hinh hop tac cong - tu (PPP)
va quan tri da cap

Vuong quéc Anh 1a mét trong nhiing quéc gia tién phong
trong ti€p can Urban Regeneration dua trén quan hé doi
tadc cong - tu PPP. Chinh phu Anh da thanh Idp cac Urban
Regeneration Companies (URCs), day la t6 chiic hop téac giiia
chinh quyén dia phuong, khu vuc tu nhan va cong dong, chiu
trach nhiém lap ké hoach va trién khai cac du an tai thiét &
nhing khu vuc suy thodi nhu Sheffield, Bristol, Manchester.

URCs gilt vai trd then choét trong viéc huy déng ngudn
von tu nhan, gidam ganh nang cho ngan sach nha nudc,
dong thai nang cao tinh chuyén nghiép va linh hoat trong
quan ly du an so véi mé hinh hanh chinh truyén thong.
Song song véi nhiing thanh céng ban dau, mét s6 du én
van déi mat véi nguy cao “gentrification” - tic la tai cau tric
dan cu khién nhém thu nhap thap bi ddy ra ngoai khu vuc
tai thiét, dan dén xung dot lgi ich va mat can bang xa hoi
trong cong déng.

3.6. Hong Kéng: Co quan tai thiét dé thi - URA

Urban Renewal Authority - URA cia Hong Kéng la mot
€O quan cong quyén chuyén trach vé tai thiét do thi, duoc
thanh lap nham x& ly tinh trang khu dan cu ci xuéng cap,
ha tang lac hau va khong gian séng chat hep. URA c6 quyén
thu hoi dat, giai phdng mat bang va hop tac véi khu vuc tu
nhan dé trién khai cac du an tai phat trién dé thi, thusng tap
trung & nhitng khu vuc trung tam ca.
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Tuy nhién, cach ti€p can ctia URA cling gap nhiéu tranh
cai, nhat 1a viéc pha bé nhiéu cong trinh di san, di d&i cu
dan géc va lam suy yéu mang lugi cong dong dia phuong.
Du vay, day van la mét vi du dién hinh vé mé hinh quan tri
tap trung trong thuc thi tai thiét d6 thi, thé hién kha nang
diéu phéi manh mé, minh bach va hiéu qua trong huy dong
nguon luc.

4.1. Nhiing bai hoc tirkinh nghiém quéc té

Kinh nghiém quéc té tu Seoul, Singapore, Tokyo,
Barcelona, Vuong quéc Anh va Hong Kong cho thay sau mé
hinh tiéu biéu cGa quan tri da cap (multi-level governance)
va su tham gia cGa cong dong (community participation)
trong cac chuang trinh téi thiét - cai tao, héi sinh va phat
trién d6 thi. Thanh cdng clia qua trinh tai thiét dé thi khéng
chi phu thudc vao quy hoach hay dau tu ha tang, ma quan
trong han nam & co ché quan tri linh hoat, su phéi hgp hiéu
qua gilia cac cap - cac nganh, va vai trd chi dong ctia cong
déng dia phuong trong tiing giai doan ctia méi du an.

Doi véi Viet Nam, viéc xay dung mo hinh Quan tri tai
thiét d6 thi (Urban Regeneration Governance - URG) la can
thiét, két hop:

« Tu duy d6i mdi cGia chau Au ctia Barcelona, Vuong quéc Anh;

« Tinh cdng déng va nhan van ctia Han Quéc - Nhat Ban;

+ Tinh ky luat va hiéu qud quan ly cGia Singapore va Hong
Kong.

Viét Nam c6 nhiéu diém tucng dong vé thé ché véi Han
Qudbc va Nhat Ban, dac biét trong mé hinh hanh chinh tap
trung va phan cdp hai tang. Day la cg s& thuan Igi dé van
dung linh hoat céac bai hoc quéc té, hinh thanh mé hinh
URG “Made in Vietnam” - phu hgp véi béi cadnh thé ché va
dinh hudng phat trién d6 thi bén viing ctia quéc gia.

4.2. Ap dung mé hinh quan tri tai thiét dé thi - URG

Dé& md hinh va khung quan tri tai thiét dé thi - “URG -
Made in Vietnam” phat huy hiéu qua, Viét Nam can dong
th&i d6i mdi thé ché, ting cudng ning luc dia phudng va
thuc day hop tac da chiéu - da tac nhan.

Truéc hét, can xay dung khung thé ché va ban hanh
husng dan chinh thic vé quan tri tai thiét dé thi URG phu
hgp véi béi canh chinh quyén hai cap, dam bao su théng
nhat trong quy hoach, quan ly va dau tu. Song song do, can
nang cao nang lyc quan tri va tai chinh cho dia phuang,
hinh thanh quy téi thiét d6 thi nham bao dam ngudn luc én
dinh cho cac duy an tai thiét dai han. Viéc phat huy vai tro
cla cdng dong va khu vuc tu nhan phai gan lién véi chuyén
déi s6 va cdng bang xa hoi, dé cac bén cung tham gia vao
qua trinh 1ap ké hoach, thuc hién va giam sat.

Cuéi cung, thi diém quan tri tai thiét dé thi (URG) & cap
lien phudng cho cac khu vuc chiic nang dé thi, tién téi tai
cau trdc theo vung chiic nang dé thi (FUA) cap tinh va quéc
gia, gop phan dinh hinh mé hinh quan tri dé thi bao trium,
linh hoat va thich Ung trong giai doan mdi. (bang 3)

4.3. Dinh huéng chién lugc

Tai thiét do6 thi can dugc xac dinh 1a mét tru cot chién
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lugc trong tién trinh phat trién bén viing qudc gia, dinh
hudng nay can gan két chat ché vai Nghi quyét 06-NQ/
TW (01/2022) vé quy hoach, xay dung, quén ly va phat trién
bén viing d6 thi Viét Nam dén nam 2030, tdm nhin dén
nam 2045; Nghi quyét 57-NQ/TW (12/2024) xac dinh khoa
hoc, cdng nghé, déi méi sdng tao va chuyén déi sé la dot
pha chién lugc; va Nghi quyét s6 66-NQ/TW (4/2025) nhén
manh d6i mai cong tac xay dung va thuc thi phap luat trong
bé&i cdnh chuyén ddi s6 va hoi nhap Qudc té; va muc tiéu
SDG11 - D6 thi va cdng déng bén virng clia Lién Hgp Qudc.

Tai thiét d6 thi khéng chi la cai tao khong gian vat ly ma
con la tai dinh hinh hé théng d6 thi theo hudng hiéu qua
tai nguyén, cong bang xa hoi, thich tng khi hau va quan tri
hién dai. Qua trinh quy hoach, téi thiét va dau tu phat trién
dé thi can dugc thiét ké theo 3 truc phat trién chién lugc:

1) Chuyén d6i xanh va kinh té& tuan hoan: Thic ddy nang
luong tai tao, vat liéu tai ché, giam phat thai carbon va phat
trién ha tang xanh, bén viing.

2) Chuyén ddi s6 va quan tri théng minh: Xay dung ha
tang di liéu thédng nhat, ting dung BIM, GIS, CIM va Digital
Twin trong quy hoach va quan ly d6 thi.

3) Thich tng bién d6i khi hau: Bdo vé ha tang trong yéu,
kiém soat ngap lut, sut Itn va cac rui ro khi hau, ddm bao an
toan cho hé théng dé thi.

Xay dung “Bé tiéu chi tai thiét dé thi bao trum va bén
viing” dua trén bo chi s6 quéc t& 1ISO 37120 (phat trién do thi
bén viing), 1ISO 37122 (d6 thi théng minh) va ISO 37123 (d6 thi
thich Ging), lam co s& giam sat va danh gia qua trinh chuyén
déi cla cac dia phuong. Bo tiéu chi nay sé giup chudn hoéa
cach tiép can, dam bao tinh do ludng, minh bach va kha nang
tich hgp vao hé théng danh gia nang luc d6 thi quéc gia.

4.4, Giai phap chinh sach

Pé hién thuc héa dinh hudng trén, can trién khai déng
bd mét s6 giadi phap:

Ban hanh hudéng dan quéc gia: Xay dung husng dan vé
tai thiét do thi trong béi canh chinh quyén hai cap, lam co
s3 cho dia phuaong trién khai thdng nhat.

Thiét lap quy tai thiét: Thanh lap quy d6 thi va ha tang
xanh, khuyén khich PPP va xa hoi héa dé huy déng nguén
luc bén ving.

Nang cao nang luc co sé: Tang cudng quan ly dir liéu,
quy hoach sé va tham van cong déng, nang cao hiéu qua
thuc thi chinh sach tai dia phuong.

Thi diém mé hinh: Trién khai tai cac dia phuang cé dac
thu riéng dé thi nghiém, rat kinh nghiém va nhan roéng
toan quoc.

Phat trién mang ugi “5 Nha™: Tang cudng phdi hop gilia
Trung uang (B6 Xay dung) - Chinh quyén - Vién nghién ctu -
Doanh nghiép - Céng déng, tao hé sinh thai hop tac bén ving.

4.5.Vai tro Hoc vién ACST

Hoc vién Chién lugc, béi dudng can bé xay dung (ACST)
la don vi su nghiép céng lap truc thudéc BO Xay dung, gilt
vai trd trung tdm trong hé sinh thai nghién ctu, dao tao vé
quan ly xay dung va phat trién dé thi:

Dao tao va béi dudng: Phat trién ddi ngd can bd quy
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Bang 3: Phan tich SWOT khi 4p dung mé hinh URG & Viét Nam

DIEM MANH (Strengths)

PIEM YEU (Weaknesses)

« Chinh pha dinh huéng manh mé phat trién dé thi xanh, théng
minh, bén viing, tao nén tang chinh sach ré rang.

- Kinh nghiém tUr cac chuong trinh dé thi xanh - théng minh - bén
viing la co s& quan trong cho tai thi€t va nang cao chat lugng
séng.

- Chinh quyén 2 cap gilp thuan Igi thi diém mé hinh URG, gin
két chién lugc va cong déng.

« Cac db thi I6n da c6 mé hinh tai thiét kha thi, c6 thé diéu chinh
va nhan réng toan quéc.

- Hop tac quéc té trong phat trién d6 thi bén viing ngay cang
hiéu qua va thuc chat.

ly.

- RGi ro mat can bang xa héi tai cac khu tai thiét, gitta cu dan géc va
nguai méi.

« Khung phép ly, thé ché vé cai tao / phat trién dé thj con thiéu déng
b6, thiéu huéng dan cu thé.

- Phéi hgp lién nganh, lién cip con han ché, gay phan tan nguén luc.
« Nguén luc va nang luc cdp ca s& con yéu, khé dap ting yéu cau quan

- Cong ddéng tham gia con hinh thic, thi€u co ché phan héi thuc chat.
- Dt liéu dé thi chua dugc tich hgp, théng nhat phuc vu quan ly hiéu
qua.

CO HOI (Opportunities)

THACH THUC (Threats)

- Chinh quyén 2 cap tao co hoi tai dinh hinh quan tri d6 thi, tang
tinh lién thong va phan quyén.
« Thi diém tai cau trac lien phudng gidp kiém nghiém mé hinh tai

- Hop tac quéc té vai Seoul, Singapore, Tokyo tao diéu kién trao
déi kinh nghiém, cong nghé.

« Hé tro tir UN-Habitat, GIZ, UNDP... ting cudng nguén luc va tu
van chinh sach cho tai thiét dé thi.

qua

« Khung phap ly va co ché huy dong vén chua hoan thién, thi€u céng
cu tai chinh linh hoat.
- Thiéu co ché giam sat, danh gia hiéu qua dé nhan rong moé hinh tai

thiét gan vdi cong dong. thiét.
« Chuyén déi s6 va kinh t& tudn hoan mé ra dong luc méi cho | - Nang luc thé ché cap cc s& con yéu, thi€u nhan luc va cong cu quan
phat trién xanh, bén ving. ly hién dai.

- Phat trién thiéu lién két viing, quy hoach va dau tu chua déng bé.
- Bién d6i khi hau, ngap ung, 6 nhiém moi trudng gay ap luc I6n 1én

trinh tai thiét.

hoach, quan ly d6 thi hai cap, dap (ing yéu cau quan tri so
va phat trién bén ving.

Xay dung chuang trinh: Trién khai ndi dung “Tai thiét d6
thi bao trum, théng minh va bén viing”, I16ng ghép m6 hinh
URG trong chuang trinh dao tao.

Tu van chinh sach: Hb trg thi diém, téng két mé hinh,
gop phan hinh thanh nén tang khoa hoc va co s& dir liéu
phuc vu quan tri d6 thi hién dai.

ACST khéng chi la hat nhan tri thice, dao tao nguén nhan
luc ma con la cau néi gitra chinh sach - thuc tién - cdng nghé
trong tién trinh phat trién d6 thi Viét Nam.

Tién trinh tU cai tao dén tai thiét d6 thi phan anh buéc
chuyén can ban trong tu duy phat trién d6 thi cda Viét Nam.
Trong béi canh chinh quyén dia phuong 2 cap, téi thiét do
thi khéng chi la yéu ciu cla cai cach thé ché ma con la co
hoi chién lugc dé kién tao mé hinh d6 thi xanh - théng minh
- bao trum - thich Gng khi hau, v6i cong déng la trung tam,
thé ché 1a tru cdt va quan tri hién dai la nén tang.

Viét Nam c6 da diéu kién dé hinh thanh mé hinh va
xay dung khung quan tri tai thiét d6 thi “URG - Made in
Vietnam” mang tinh linh hoat, hiéu qua va giau ban sac dia
phuong, gan véi ving chic nang dé thi (FUA) va cac Gy ban
tai thiét do thi theo hinh thic déi tac cong - tu (PPP). Day sé
la nén tang quan trong dé dinh hinh tuang lai dé thi Viét
Nam bén viing, chéng chiu va nhan van.

Tai thiét do thi khéng chi la tai dinh hinh khong gian
s6ng, ma con 1a tai tao nang lugng phat trién - hudng tdi

mot Viét Nam xanh, sang tao va bén ving.
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QUAN TRI DO THI - NONG THON THEO CHINH QUYEN 2 CAP G VIET NAM:

Thach thuc, co hoéi va giai phap hoan

thién thé ché

TS NGUYEN QUANG®

Bai viét phan tich va lam ro nhting thach thuc, co hoi va giai phap hoan thién khung

phap ly, thé ché trong quan tri phat trién doé thi va nong thon theo chinh quyén 2

cap 6 Viet Nam.

iét Nam dang trong giai doan do6 thi hdéa manh

mé, vGi hon 870 d6 thi, ty 1& dan s6 dé thi dat

trén 42% nam 2025. Tuy nhién, hé théng quan tri

hién hanh van chiu dnh huéng ctia mé hinh hanh
chinh tap trung, trong khi yéu cau phat trién doi hdi phan
cap - phan quyén - tu chu dia phuong - lién két d6 thi -
noéng thoén.

1. BOI CANH VA KHUNG PHAP LY VE QUAN TRI PO
THI - NONG THON THEO CHiNH QUYEN 2 CAP

1.1. Béi canh dé thi héa va yéu cau déi méi mé hinh
quan tri dia phuong

Ba thap nién qua, Viét Nam da dat t6c d6 d6 thi héa cao
trong khu vyc Déng Nam A. Néu nam 1990 ca nuéc mai c6
500 d6 thi véi khodng 19% dan s6 do thi, thi dén nam 2025
con s nay la trén 870 do6 thi, chiém hon 42% dan sé, dong
gop khoang 70% GDP quéc gia.

Qua trinh d6 thi héa da tao déng luc manh mé cho tang
trudng kinh té, hién dai héa ha tdng va chuyén dich co
cau lao déng. Tuy nhién, mat trai cla qua trinh nay la su
phan héa khéng gian phét trién, gia tdng bat binh dang
gifa trung tdm va ngoai vi, cung vdi tinh trang quan ly
chéng chéo, thiéu hiéu qua trong bé may hanh chinh dia
phuang.

Cac db thi I6n nhu Ha Néi, TPHCM, Da N&ng, Can Tho
déu do6i mat véi suc ép dan sé, giao thong, méi trudng va

® Nguyén Giam déc Chwong trinh UN-Habitat tai Viét Nam
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nha 6. Trong khi d6, khu vuc nédng thén lai thi€u dau tu ha
tang, dan dén dong di cu manh, lam mat can bang phat
trién lanh thé. Piéu nay dodi hdi mot mé hinh quan tri mai -
linh hoat, da cdp va tich hop gitta d6 thi va néng thon. Dac
biét, trong béi canh Viét Nam budc vao moét giai doan phat
trién méi v6i ky vong tang trudng hai con s6, khi céng
nghiép héa theo dinh huéng sdng tao - cong nghé - xanh
két hop vai d6 thi hda bén viing - tang nang suat.

Trén thuc té, dé thi hod hién nay phan 16n theo chiéu
réng (mé& rong dia gidi, phan 16) hon la chat lugng d6 thi
hod (ha tang, viéc lam phinéng nghiép, dich vu d6 thi chat
lugng cao). Nang suat lao dong & khu vuc dé thi cao gap
2,2 lan néng thén, nhung téc d6 di cu rong dang giam
vi chi phi sé6ng d6 thi cao va han ché nha 6, ha tang. Khi
d6 thi hoa gan vai cong nghiép - dich vu - ha tang déng
b0, né tao “cli nhay nang suat”. Tuy nhién, néu d6 thi hoa
khong di doéi véi quy hoach khéng gian, giao théng, nha
& xa hoi, thi lai gay tdc nghén, bt binh ddng, 6 nhiém, va
[am gidm hiéu qua tang trudng dai han.

R6 rang, dé thi hoa can két néi vai cong nghiép hoa dé
dat tang trudng nhanh - néu tach r&i hodc léch pha, hiéu
qua sé giam manh. Viét Nam c6 du dia d6 thi hoa va cong
nghiép hoa sau hon, nhung can tai cau tric mé hinh tang
trudng: (bang 1)

1.2. Su chuyén d8i mé hinh chinh quyén dia phuong
tir 3 xudng 2 cap & Viét Nam

a. Cdu truc 3 cdp trong hé théng chinh quyén dia phuong



Bang 1. Su tuong tac cong nghiép hoa - do thi hoa
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lao dong, thu hut dich vu

Yéu to Vai tro vdi tang truéng Tinh hinh Viét Nam hién nay | Rao can chinh

Cong nghiép hoa Nang ndng sudt, xuat khau, | Ty trong c6ng nghiép cao | Phuthudc FDI, cdng nghé thap, ha
lan toa FDI nhung gid tri gia tang thdp | tdng va nang lugng han ché

Pé thij hoa Tang cau noi dia, nang suat | Toc dd 42%, con tiém nang [ Quy hoach, tic nghén ha tang,

I6n

nha &, bat binh ddng khéng gian

Lién két cong nghiép -
dé thi

Tao “vanh dai tdng truéng”
(industrial-urban corridors)

bang hinh thanh Ha Néi -Hai
Phong - Quang Ninh, TRHCM
- bong Nai.

Thi€éu quy hoach vung, két néi
giao thong yéu, chinh quyén vung
chua hiéu qua

Theo quy dinh cla Luat T8 chuc chinh quyén dia
phuaong (2015, sira d8i 2023), hé théng hanh chinh & Viét
Nam dugc chia thanh 4 cap: 1 cap trung uong, va 3 cap
dia phuong: tinh/thanh phé truc thudc trung uoeng, quan/
huyén/thi xa/thanh pho thudc tinh, va xa/phudng/thi tran.

& cac d6 thi Ién va dé thi loai | nhu TP.HCM, Ba Nang,
Ha Noi, Can Tho, Quang Ninh... Nha nudc da tiing budc
thuc hién mé hinh chinh quyén dé thi, x6a bo HDND céap
quan va phudng nham tinh gidn bé may, gidam tang nac
trung gian, va tang tinh ch déng cho d6 thi co sé.

Trong 10 ndm qua, mo hinh chinh quyén dé thi da gop
phan quan trong trong viéc tang téc phat trién ha tang

do thi, cai thién nang luc quan ly dia phuong, va nang cao
chat lugng dich vu cong. Cac dia phuang ¢6 thdm quyén
cao hon da chil dong han trong trién khai chuong trinh
phat trién dé thi, cai tao ha tang, huy déng vén xa hoi hoa.

Pa Ndng da van hanh chinh quyén do6 thi khéng co
HDND cédp quan, phudng, gitp viéc ra quyét dinh nhanh,
théng nhat va linh hoat. Mot sé tinh thanh nhu Quang
Ninh va Hué da xay dung quy hoach cép tinh tich hgp
toan dién (phé duyét 2023 - 2024), két hop gilta quy hoach
d6 thi, néng thén, cong nghiép, ha tang, méi trudng, van
héa. TP.HCM: trién khai mé hinh “thanh phé trong thanh
phé” (Tha Buc) tir nam 2021 - day la thi nghiém dau tién
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cla Viét Nam trong t6 chiic cdp hanh chinh @6 thi trung
gian, cho phép dia phuong nay dugc giao quyén nhu cap
huyén nhung c6 co ché tu chi tai chinh cao hon, huéng téi
“chinh quyén dé thj thong minh”.

Tuy nhién, nhin chung trong thuc tién, phan dinh tham
quyén gilra cac cap chinh quyén van con md nhat. Cap tinh
van nam quyén chu dao trong phé duyét quy hoach, cap
phép dau tu, quan ly ngan sach va ha tang, trong khi cap
dudi (quan, huyén, thi xa) va phudng chua c6 dd nguén
luc tai chinh, nhan su va céng cu phap ly dé thuc hién cac
nhiém vu phat trién d6 thi va néng thén. Hé qua |a nhiéu
dia phuong thiéu tinh ch dong, phu thudc vao quyét dinh
hanh chinh cédp trén, lam gidm hiéu qua cua cac chuong
trinh phét trién d6 thi va xay dung néng thén mdi.

b. Hé théng phdp ludt lién quan dén quan tri dé thi - néng
thén cho chinh quyén dia phuong 3 cdp

Khung phap ly diéu chinh truc ti€p hoat dong quan ly
phét trién d6 thi - néng thén va quan tri ba cap trudc day
gOm cac van ban chinh sau:

Ludt Quy hoach (2017): ddt nén tang cho viéc xay dung
hé théng quy hoach th6ng nhat va tich hgp tir trung uong
dén dia phuong. Tuy nhién, quy dinh vé mai lién hé giira
quy hoach cap tinh va cap dugi tinh va nganh con thiéu cu
thé, khién qua trinh trién khai con chéng chéo.

Luat T6 chdc chinh quyén dia phuong (2015, stta déi
2023): chua quy dinh ré pham vi trach nhiém trong quan
ly dat dai, dau tu ha tang, va diéu hanh kinh té€ - xa hoi gita
cac cap.

Luat Dat dai (2024): ¢4 budc ti€n mdi khi b6 sung quy
dinh vé quan ly, stt dung va khai thac dat dé thi, song van
chua c6 co ché chia sé nguodn thu ti gia tri tang thém cla
dat gilta cac cap chinh quyén.

Luat Xay dung (2014, stia d&i 2020) va Luat Nha & (2023):
diéu chinh hoat déng dau tu xay dung, quan ly céng trinh,
nhung chua xac lap ré vai trd cla cap dudi tinh trong quy
hoach va kiém soat phat trién khéng gian dé thi- ndng thén.

Du thao Luat Quén ly phat trién dé thi: [a budc ngoat
huéng téi mét khung phép ly tich hgp va linh hoat han,
quy dinh rdé co ché phdi hgp da cap, da nganh, cing vdi
cac nguyén tac phat trién dé thi - ndng thén bén viing.

Ngoai ra, cac Nghi quyét va Chién lugc qudc gia nhu
Nghi quyét 06-NQ/TW (2022) ctia B6 Chinh tri va Chién
lugc phat trién hé théng do6 thi qudc gia giai doan 2021-
2030, tdm nhin 2050 da xac dinh rd yéu cau: “Phét trién hé
théng doé thi qudc gia théng nhat, déng b, da trung tam,
két néi hai hoa gilra d6 thi va néng thén; hoan thién thé
ché& va mé hinh quan tri d6 thi theo hudng hién dai, phan
cap, tu ch va minh bach.”

¢. Xdy dung mé hinh chinh quyén dia phuong 2 cép

TU ngay 01/7/2025 theo Luat s6 72/2025/QH15, ca nudc
thuc hién mé hinh chinh quyén dia phuong 2 cap bao gom
cap tinh (tinh, thanh phé truc thudc trung uong) va cap xa
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(xa, phuong, dac khu & hai dao), véi muc tiéu tinh gon bd
may va nang cao hiéu qua quan ly. Chinh phu ban hanh
Nghi quyét 268/NQ CP ngay 03/9/2025 vé viéc trién khai
va van hanh mé hinh chinh quyén dia phuong 2 cap. Cac
b6, nganh va dia phuong dugc giao ra soat, ban hanh Nghi
dinh, Thong tu dé cu thé héa viéc van hanh mé hinh 2 cap.
Viéc trién khai mé hinh chinh quyén dia phuong hai cap
dem lai nhiéu co héi tich cuc, c6 thé ké dén nhu sau:

Tinh gon bd may: Loai bo tang cap huyén gitp giam dau
méi trung gian, bd may hanh chinh gon hon, chi phi quan
ly c6 thé gidm, thi tuc hanh chinh c6 thé théng suét hon.

Tang cudng vai trd cap xa: Khi chi cé cap tinh va cap xa,
c8p xa co6 thé gan dan han, xt ly nhanh hon céc van dé co
s, nang cao hiéu qua phuc vu nhan dan va doanh nghiép.

R6 phan dinh thdm quyén: Luat nhdn manh phan
quyén, phan cdp ré han giia trung ucng - dia phuong,
gilra cap tinh va cap xa. Diéu nay giup giam chéng chéo va
nang cao trach nhiém.

Ung dung céng nghé théng tin, chuyén déi s6: Luat
dat ra yéu cau chinh quyén dia phuong “hién dai, chuyén
nghiép, tng dung CNTT, chuyén d6i s&” d€ nang cao hiéu
qua.

Thuc day phat trién dia phuong, doanh nghiép va
ngudi dan: Theo théng bao ctia Chinh pht, mé hinh dugc
xem la m& “khéng gian phat trién”, tao thuén Igi cho ngudi
dan va doanh nghiép

Tuy nhién, trong thuc thi cling cé khong it thach thuc
nhu xac dinh thdm quyén trong tirng ndi dung quan ly,
khéilugng |6n van ban can sta d6i, b sung mot cach déng
bd, nguédn luc va nang luc cdp phudng xa, viéc chuyén déi
b6 may va van hoa quan ly, su khac biét thuc tién tai dia
phuong, viéc trién khai déng bd, tranh gian doan dich vu
hanh chinh.

d. Nhitng han ché va thdch thic co ban hién nay

Mac du muc tiéu la tién bd, md hinh quan tri 2 cap tai
Viét Nam sé& dé&i mat véi nhiéu vudng mac anh hudng tu
mo6 hinh quan Iy c, c6 thé chia thanh 4 nhém chinh:

(1) Thé ché - phép ly chua déng bo: Cac quy dinh vé chic
nang, nhiém vu giira tinh va cap duéi tinh chua dugc thuc té
chiing minh hiéu qua quan ly va phéi hop. Chua ¢ van ban
huéng dan cu thé cho viéc phéi hgp gilta quy hoach cdp tinh
va cap phudng x4, gitta quy hoach dé thi va quy hoach néng
thén. Thiéu quy dinh vé phan chia nguodn luc tai chinh gilra
céc cap trong phat trién ha tang, nha & va dich vu cong.

(2) Nang luc va nguén luc cta cap dudi tinh con han
ché: Can bo cdp phuong xa chua dugc dao tao chuyén sau
vé quy hoach, ha tang, kinh té€ dé thi, dan dén nang luc
phan tich - diéu hanh yéu. Ngan sach dia phuong con phu
thuéc 16n vao tinh, thi€u cédng cu tai chinh (thué dat, phi
phat trién d6 thi, trai phi€u dia phuong). Cong tac quan ly
dat dai, trat tu xay dung, ha tang ky thuat con tha cong,
chua sé héa.
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(3) Thi€u co ché& phdi hgp vung va chia sé di liéu: Hé
théng dir liéu d6 thi - néng thén chua dong bo gilra cac
cap. Vi du, di liéu dat dai va quy hoach thudng do céac s&
nganh tinh quan ly, cdp phudng xa kho truy cap hoac cap
nhat. Chua cé ca ché diéu phéi vung d6 thi gitta cac d6 thi
lién ké - nhu Ha Noi v6i Bac Ninh, Hung Yén; TP.HCM vdi
Déng Nai - dan dén canh tranh thu hat dau tu va st dung
dat khong hiéu qua.

(4) Chénh léch gitra d6 thi va nong thon: G nhiéu tinh,
cac doé thi dugc dau tu manh vé ha tang, nhung viing néng
thon lai cham ti€p can dich vu co ban (giao théng, nudc
sach, y té, giao duc). Quy hoach néng thén nhiéu noi con
mang tinh hinh thuc, thi€u gan két véi chién lugc phat
trién dé thi cda tinh.

e. Kinh nghiém quéc té€ va bai hoc cho Viét Nam

Cac nudc co dac diém tuong dong vaéi Viét Nam nhu
Han Quéc, Nhat Ban, Indonesia déu té chiic quan tri do
thi - néng thon theo mo hinh 2 hodc 3 cap chinh quyén,
trong dé: Cap tinh (hodc vung) dam nhiém diéu phéi quy
hoach vung va chién lugc phat trién kinh té - xa hoi; Cap
dia phuong (thanh phé, quan, huyén) c6 thdm quyén cao
vé quan ly dat dai, ha tang, va dich vu cong.Vi du:

- Han Quéc phan quyén manh cho cac thanh phé va
quan trong quy hoach va dau tu ha tang, nhung c6 co ché
phéi hop vung dé thi Seoul dé bado ddm théng nhat chién
lugc phat trién.

- Nhat Ban ap dung co ché “vung d6 thi mé réng”
(Metropolitan Region), noi chinh quyén tinh va cac dé thi
con cuing chia sé co s& di liéu va ngan sach.

- Indonesia sau khi dgi d6 (Jakarta - Nusantara) da ban
hanh Luat Tha dé mdéi (2023), trong dé quy dinh ré6 phan
quyén tai chinh va quan tri gilra trung uong - tinh - thanh
phé.

Bai hoc kinh nghiém d6 thi hda & cac nuéc cong nghiép
md&i ndi (cac “Con Réng” va Trung Qudc) cho thiy dé thi
hoéa nhanh tao tap trung lao déng, tri thuc, dich vy, thuc
ddy nang sudt va tiéu dung néi dia. Chinh vi vay, chinh
sach quy hoach va phat trién dé thi dugc diéu phéi chat
vGi chién lugc cdng nghiép hoa. Vi du: Han Quéc tao hanh
lang céng nghiép quanh Seoul; Trung Quéc xay dung dac
khu nhu Tham Quyén.

Nhiing kinh nghiém nay cing cho thay, phan quyén
phai di doi véi tich hgp quy hoach va diéu phéi ving, néu
khéng sé dan dén mau thuan trong quan ly khong gian,
dau tu, va dich vu cdng. Muc tiéu 1a chuyén tu “quan ly
hanh chinh” sang “quan tri phat trién”, ngi chinh quyén
dia phuong c6 thé chii déng hoach dinh, trién khai, diéu
phéi va gidm sat phat trién d6 thi - nong thén trong pham
vi cla minh.

2.1. Péng luc méi ti cdi cach thé ché va Du thao

Luat Quan ly phat trién d6 thi

Viéc xay dung Luat Quan ly phat trién d6 thi danh dau
budc ngodt quan trong trong tién trinh d6i méi quan tri
do thi - néng thén & Viét Nam. Pay la lan dau tién moét dao
luat quy dinh toan dién va tich hgp cac khia canh cta phat
trién dé thi, bao gdom: quy hoach, ha tang, khéng gian,
quan ly dat dai, nha &, va cd ché diéu hanh phat trién.

Luat m&i c6 3 diém ddét pha mang lai co héi 16n cho
chinh quyén 2 cap:

(1). Pua nguyén tac “quan ly phat trién d6 thi tich hop”
vao luat: Thay vi qudn ly theo nganh, luat quy dinh d6 thi
phai dugc phat trién trén ca s& phdi hgp déng bé gitta quy
hoach, ha tang, méi truang, kinh té - xa hoi.

(2). Phan quyén manh mé cho dia phuong: Cac dé thi
cap tinh va cap dudi tinh (phudng va dac khu) dugc quyén
lap chuong trinh phét trién dé thi, diéu chinh cuc bd quy
hoach, huy déng vén va trién khai cac du &n ha tang theo
co ché ay quyén.

(3). Xac lap mé hinh quan tri da cap - da nganh: Luat
nén dé xuat thanh 1ap “Hoi dong phat trién d6 thi cap tinh”
va “Ban diéu phdi phat trién dé thi cdp phudng”, tao hanh
lang thé ché& mgi dé cac cap phéi hop chat ché hon trong
quan tri khéng gian va nguén luc.

Du th3o Luat Quy hoach phat trién dé thi dong thoi
khuyén khich viéc I6ng ghép phat trién dé thi - néng thén,
coi day la qua trinh théng nhat trong quy hoach khéng
gian lanh thé. Pay chinh Ia buéc tién quan trong gitip mo
hinh quan tri 2 cap phat huy hiéu qua trong thuc tién.

2.2. Co héi tir chuyén ddi sé va quan tri théng minh

Cudc cach mang céng nghiép lan thé tu mang dén co
hoi chua ting c6 cho cac do6 thi Viét Nam trong viéc hién
dai héa bd may quan ly. V&i su phat trién cha d liéu 16n
(Big Data), hé théng théng tin dia ly (GIS) va tri tué nhan
tao (Al), chinh quyén cac cdp c6 thé quan ly ha tang, dat
dai, dan cu va dich vu cong theo thdi gian thuc.

Mot s dia phuong da tién phong: Da Nang van hanh
Trung tam diéu hanh dé thi théng minh (I0C) t&r ndm 2019,
tich hop 16 linh vuc dit liéu nhu quy hoach, giao théng, y té,
moi trudng, an ninh. Ha Néi va TP.HCM trién khai co s& dit
liéu dia chinh s6, hd trg quy hoach va cap phép truc tuyén.

Nhirng ti€n bd nay mé ra co hoi Ién cho viéc xay dung
nén tang di liéu lién thong 2 cap, giup chinh quyén cap
tinh - phudng xa c6 thé chi ddng phan tich, du bao va ra
quyét dinh nhanh hon, chinh xac hon.

Viéc trién khai “chinh quyén s6 - dé thi théng minh - xa
hoi s6” néu dugc déng bd & cad 2 cdp sé giup: Nang cao
hiéu qua phuc vu ngudi dan va doanh nghiép; Giam chi
phi hanh chinh; Minh bach héa théng tin quy hoach va
dau tu; H6 trg cdng tac giam sat, danh gia chinh sach dé
thi - néng thon.

2.3. Co hdi tu dinh huéng phat trién bén viing va
lién két ving
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Nghi quyét 06-NQ/TW (2022) ctia Bé Chinh tri dat muc
tiéu: “Day nhanh t8c d6 va nang cao chat lugng d6 thi héa,
phat trién d6 thi bén virng, hinh thanh mang lugi d6 thi
qudc gia hién dai, lién két chat ché gitra d6 thi va néng
thén”. Day 1a dinh hudng chién lugc dé chuyén tu phat
trién don 1é tiing dé thi sang phat trién vung dé thi - néng
thon tich hop. Méi dia phuong khdng con la “6¢c dao” ma
la mot mat xich trong mang lugi d6 thi quéc gia. Cac co
hoi néi bat gém:

Lién két viing d6 thi: Cac vung kinh té trong diém nhu
Bac B6 (Ha Noi - Hai Phong - Quang Ninh), mién Trung (Pa
N&ng - Hué), va phia Nam (TP.HCM - Béng Nai) dang hinh
thanh cac cum d6 thi - cdng nghiép - dich vu gan bo chat
ché.

Phat trién hanh lang kinh té - d6 thi: Nhiéu tuyén ha
tang chién lugc (cao téc Bac - Nam, vanh dai 3 - 4, dudng
ven bién, dudng sat téc do cao) sé tao hanh lang phat trién
lién vung, thac day cac khu vuc d6 thi phu thudc trg thanh
trung tam vé tinh.

Chuong trinh quéc gia vé phat trién dé thj thich tng
bién déi khi hau: Tap trung cho BBSCL, mién Trung va ven
bién, gitip gan két gilta quan ly d6 thi - ndng thén va bao
tén sinh thai.

Tat ca nhitng xu huéng nay déu doi hoi mét co ché
quan tri 2 cap hiéu qua, trong dé cap tinh ddm nhan diéu
phdi lién ving, con cdp dudi tinh trién khai va két néi truc
ti€p vGi cdng déng dan cu va doanh nghiép.

2.4. Co héi tir d6i méi tai chinh a6 thi va co ché huy
déng nguén luc

Viét Nam dang tirng budc xay dung chinh quyén do6 thi
tu chu tai chinh, theo hudng phan cdp nguén thu va chi
hop ly han. Pay la co héi 16n dé cac dia phuong cép tinh
va dudi tinh phat huy vai trd chd dong. Cac hudng d&i mai
gom:

Phan quyén tai chinh: Cho phép chinh quyén d6 thi
cap tinh va chinh quyén dia phuong dugc gitr lai mét phan
nguon thu tir thué st dung dat, 1& phi truéc ba, hodc phi
phat trién ha tdng dé tai dau tu tai chd.

Cong cu tai chinh mgi: Thac ddy viéc phat hanh trai
phi€u dé thi xanh, trai phiéu phat trién ha tang, va co ché
PPP (hgp tac cdng - tu) minh bach hon.

Co ché chia sé gia tri gia tang tu dat: Ap dung nguyén
tac “land value capture” - phan gia tri tang thém ti phat
trién ha tang phai dugc phan bé lai cho céng déng dia
phuong va ngan sach 2 cap.

Thanh lap Quy phat trién ha tang dé thi dia phuong: H6
trg cac do6 thi va ndng thén ven d6 trong cong tac cai tao,
chinh trang ha tang co ban.

Vi du, Da Nang da thanh lap Quy dau tu phat trién do6
thi c6 thé cho vay lai du an ha tang, trong khi Quang Ninh
ap dung ca ché chia sé nguén thu gitta cac khu vuc d6 thi
trong cung tinh dé can bang phat trién.
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2.5. DSi m&i mé hinh quan tri huéng t&i phat trién
toan dién va bao trum

Co héi cai cach khéng chi ndm & thé ché hay tai chinh,
ma con & triét ly quan tri: chuyén ti “hanh chinh - quén ly”
sang “kién tao - phuc vu - ddng hanh”.

Trong mé hinh 2 cap, cdp tinh déng vai trd hoach dinh
va diéu phéi, con cdp dudi tinh phai tré thanh “chinh
quyén gan dan”, truc tiép dap Ung nhu cau song, lam viéc,
sinh ké va van héa clia nguai dan dia ban.

Xu hudng mdi cta thé gidi dugc céac t6 chic nhu UN-
Habitat, OECD, World Bank khuyén nghi, la: Quan tri d6 thi
- ndng thon phai bao trum va c6 su tham gia clla cdng
déng; Khu vuc d6 thi phai la trung tdm d6i mdi sang tao,
nagi thi nghiém mé hinh nang lugng sach, giao thong
céng cong, quén ly chat thai, va phat trién xanh; Phat trién
dd thi khong thé tach rdi ndng thén: do thi phai hé trg
tiéu thu ndng sdn, tao viéc lam phi ndong nghiép cho dan
cu nodng thén, hinh thanh vong tuan hoan kinh té - xa hoi
vung.

Viét Nam, v6i mé hinh chinh quyén 2 cap, cé diéu kién
thuan Igi dé 4p dung cach ti€p can ndy - néu cap tinh thuc
su trao quyén, ho trg, va giam sat hiéu qua, con cap dudi
tinh van hanh linh hoat, sdng tao va minh bach.

3.1. Nguyén tic chi dao

D& m6 hinh quan tri dé thi - néng thén 2 cdp van hanh
hiéu qua, cac nguyén tac chi dao sau can dugc xac lap
théng nhat:

Phan quyén rd, trach nhiém ranh mach: Méi cap phai cé
quyén han thuc chat, déng thai chiu trach nhiém giai trinh
truGc cdp trén va ngudi dan.

Phoi hgp lién nganh va lién cdp: Quy hoach, dau tu,
dat dai, moi trudng va ha tang phai dugc diéu phéi thong
nhat.

Minh bach, cong khai di liéu: Moi quyét dinh quy
hoach, dau tu céng, tai chinh phai dugc s6 héa va cong
khai.

Tu cha c6 diéu kién: Cap dudi tinh dugc quyén quyét
dinh trong pham vi quy dinh, nhung phai bao dam can doi
ngan sach va tuan thu phap luat.

Phat trién bén virng va bao trum: Két hgp gila tang
trudng kinh té, cong bang xa hoi va bao vé moi trudng.

3.2. Giai phap thé ché

Hoan thién khung phép ly vé quan tri d6 thi - néong
thén: S6m ban hanh Luat Quan ly phat trién dé thi va cac
Nghi dinh hudng dan, tao khung phép ly théng nhat; Xay
dung Nghi dinh vé phan quyén va phéi hop gila tinh - cap
dudi tinh, néu rd thdm quyén, co ché kiém tra, giam sat;
Ap dung quy trinh danh gia du an dau tu céng theo ICOR
& MDG (it nhat 3 chi s6: IRR xa hoi, ICOR du béo, kha nang
giai ngan) trugc khi duyét.
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Tang cudng diéu phéi vung va lién két phat trién:
Thanh 1ap Hoi déng phat trién vung, c6 chiic nang tu van,
diéu phéi va giam sat quy hoach vung; Ap dung mé hinh
“vung hanh chinh - kinh té dac thu” dé x{ ly cac van dé
lién tinh (giao thong, moi trudng, logistics); Tao cac hanh
lang céng nghiép - d6 thi (industrial-urban corridors) dé
tan dung hiéu Ung agglomeration, gidm chi phi logistics.
Thi du: Chon 3 hanh lang chién lugc (vi du: Ha No6i - Hai
Phong - Quang Ninh; TP.HCM - Béng Nai; Da Nang) va ban
hanh regional master plans tich hgp (logistics, nha & céng
nhan, dao tao nghé, cang/giao théng); Khuyén khich phat
trién nha & céng nhan va dich vu xa hoi trong khu cong
nghiép dé gilr chan lao déng va giam chi phi di cu.

Cai cach tai chinh d6 thi: Ban hanh co ché thi diém
trai phiéu dé thi va quy phat trién d6 thi quéc gia; Ap
dung céng cu thu héi gia tri tang thém ti dat (Land Value
Capture) dé tai dau tu vao ha tang; Tang ty Ié diéu tiét
ngan sach dé lai cho dia phuong ¢6 hiéu qua cao.

Thuc ddy chuyén d6i s6 quéc gia: Xay dung nén
tang d liéu lién thong quéc gia vé dé thi va néng thon
(OneMap - OneData); Ban hanh Bo chi sé quan tri do thi
quodc gia (National Urban Governance Index - NUGI) lam
can cu danh gia, xé€p hang dia phuong; Khuyén khich dau
tu cho hatang sé (bang théng réng, data centers) va ho trg
chuyén ddi s6 cho DN vira va nhé (SMEs digital vouchers).

3.3. Giai phap cap tinh

Quy hoach tich hgp d6 thi - néng thén: Lap Chuong
trinh phat trién dé thi - ndng thén tich hop (CPDT) cho
toan tinh, gan két cac linh vuc: quy hoach, dat dai, dau tu,
ha tang, xa hoi; SU dung cd s& dii liéu GIS dé dong bd hoa
quy hoach va theo déi tién d6 phat trién.

Thuc hién “Théa thuan phat trién d6 thi” gilta tinh va
cap dudi tinh: Xac dinh ré trach nhiém, quyén han va cam
két nguon luc; Hang nam danh gid két qua thuc hién, cong
khai truéc nhan dan.

Phét trién tai chinh d6 thi bén viing: Thanh lap Quy
phét trién ha tang d6 thi tinh, huy déng von ti ngan sach,
trai phi€u va khu vuc tu nhan; Xay dung co ché& PPP linh
hoat, uu tién du an ha tang xa héi va xanh.

Nang cao nang luc quan tri dia phuang: T6 chuc chuong
trinh dao tao, tap huan thudng xuyén cho can bé cap tinh,
phudng xa vé quy hoach, tai chinh, di liéu; Hinh thanh
mang lugi “Trung tdm phét trién d6 thi - néng thén” & cap
tinh lam dau ma&i ho trg ky thuat.

3.4. Giai phap cap co'sé

D3i méi quén tri hanh chinh: Xay dung chinh quyén
dién t - chinh quyén s6 cap phudng xa, tich hgp dich vu
céng truc tuyén, dir liéu dan cu, quan ly dat dai va quy
hoach; Tang cudng vai trd HDND va co ché giam sat cla
ngudi dan.

Phat trién cdng dong va doanh nghiép dia phuang: H6
trg khai nghiép sang tao, hgp tac xa nong nghiép - do thi,

dich vu d6 thi théng minh; Khuyén khich déi tac céng - tu
(PPP) va cong ty/hgp tac xa dich vu cdng & quy moé nhé:
chiéu sang, thu gom rac, khéng gian xanh; Thanh lap Quy
dao tao doanh nghiép - déng tai trg (tax credit cho doanh
nghiép dao tao lao dong, dac biét FDI cam két noi dia hoa).

Thuc ddy quan tri minh bach: Céng khai di liéu quy
hoach, tai chinh va méi trudng; Ung dung nén tang phan
anh truc tuyén dé ngudi dan tham gia giam sat.

3.5. Chuyén déi s6 va dir liéu lién théng

Viéc trién khai chuyén ddi s6 hai cap can dugc xem nhu
nhiém vu trong tam cla cai cach quan tri dia phuong. Cac
dia phuong can xay dung hé théng di liéu théng nhat,
gém: Ban d6 quy hoach s6 héa (One Map); Hé théng dir
liéu dan cu, dat dai, ha tang (One Database); Trung tam
diéu hanh d6 thi - néng thon (10C) két néi 2 cap.

M6 hinh nay giup tang hiéu qua diéu hanh, giam thoi
gian xt ly, déng thdi tao moéi trudng minh bach dé ngudi
dan, doanh nghiép gidm sat. Ngoai ra, xay dung chuong
trinh ndng cao ky nang s6 (digital upskilling) cho can bé va
doanh nghiép, tap trung vao ky thuat s6, bao tri ty dong
hoa, QC, logistics.

Quan tri d6 thi - ndng thon tich hop theo chinh quyén
2 cap la xu hudng bat budc ctia Viét Nam trong tién trinh
c6ng nghiép hoa, hién dai hoa va héi nhap quoc té. bay
khéng chila mot mé hinh hanh chinh, ma la mét budc tién
vé tu duy quan tri lanh thé, dat ngudi dan va cdng déng
[am trung tam.

Thanh céng ctia mé hinh nay phu thudc vao 3 yéu té
then chét: Thé ché linh hoat - minh bach - d6ng bd; Phan
quyén gan véinang luc va trach nhiém giai trinh; Co ché tai
chinh - dit liéu - nhan luc hé trg cho phat trién bén viing.

Néu dugc trién khai quyét liét, mé hinh 2 cdp sé gidp
Viét Nam: Rut ngdn khoang céch phat trién dé thi - néng
thén; Tang nang luc canh tranh vung, hiéu qua dau tu
céng; Xay dung chinh quyén phuc vy, kién tao va gan dan;
Pua Viét Nam tién gan hon dén muc tiéu phat trién dé thi
bén virng va bao trum dén nam 2045.
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bé pho6 HOi khong bi can dong, thi dung bao tén n6 nhu mot do thi hoa thach ma hay

gin giu nhu mot dong séng, co hguon, co Iuu vuc, co bo bai sinh k&, va luon chay.

Ua doc VnExpress, thdy Hoi An lai dugc xudng tén

trong top 10 thanh phé dédng séng nhat thé gidi

2025 do Travel + Leisure binh chon, ding thd sau

nha kién tric phd ¢é va nhing trai nghiém khéng
thé sao chép. Mot 1an niia, stic hat clia noi nay dugc khdng
dinh. Nhung r6i chgt ty héi diéu gi dang gitr cho mach séng
ay khéng can, d€ Hoi An khong chi la diém diing chan, ma
con la phan dang chay tir ky tc dén hién tai?

C6 nhiing thanh phé 16n 1én cing quyén luc chinh tri, noi
lugi gugm va mi mién vé nén ban do. Lai ¢ nhirng thanh
phé tréi theo dong thuong mai, nai dau chan ngudi buén vé
nén ranh gigi clia van minh. Hoi An, dé thi nhé nam bén bg
so6ng Thu Bon, khong thudc vé vé dau tién, cling chua han
gan minh tuyét d6i vao vé sau. Mot dé thi dugc hinh thanh tu
giao thuong quéc té nhung nudi Ién béi van héa ban dia, ton
tai lang 1é nhu mét I6p tram tich kién tri bén b& nhiing bién
thién cua lich su.

Trong tién trinh hinh thanh d6 thi khu vuc Béng Nam A,
lich st ton tai hai dang thic dé thi chinh: dé thi ruong dat
gan véi ndng nghiép, quyén luc phong kién va tén gido nhu
Angkor, Pagan hay Luang Phrabang; va dé thi thuong mai,
phat trién bén cac clra bién, nci budn ban tré thanh nhuya
s6ng chinh, nhu Pasai, Malacca, Makassar hay chinh Héi An.

Khac véi Pho Hién, Thanh Ha hay Nudc Man, nhiing cang
thi bi lui tan do bién ddng chinh tri, dia ly hay triéu dinh kiém
soat chat ché, Lam Ap (Hoi An) dugc hudng mot khoang dém
quyén luc kha dac biét. N6 khéng qua gan kinh d6 dé bi kiém
soat, cling khéng qua xa dé bi lang quén. Chinh thai ky cac
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chta Nguyén (trong Nam) va ca su dung dudng tu triéu Trinh
(8 ngoai Béc), da tao nén mét vung trung chuyén “ndm gilta”
ma khdng & thudc, da tu cht dé phat trién thuang mai quéc
t&, nhung van nam trong ban do chinh tri théng nhat.

Khong giéng cac dé thi Trung Hoa phét trién theo mé
hinh ban ¢& nhu Bac Kinh hay Lac Duong, noi tiing dudng
truc dugc quy hoach d6i xing, H6i An chon cdu tric bam
sdng, t6 chiic khéng gian theo truc tuyén tinh, mé dau la clra
s6ng va két thic bang nhiing con ngé nhd. Cach té chiic nay
gan han véi Malacca, noi ngudi B6 Dao Nha va ngudi Ma Lai
xay dung moét thuong cdng xoay quanh dong séng Melaka,
hodc nhu Ayutthaya v&i nhiing kénh dao bao quanh céac
tuyén phé thuong mai. Néu Malacca la qua khi thudc dia,
néu Batavia la sdn phadm cua kiém soat hanh chinh, thi Hoi
An |3 bang chiing rang moét dé thi ¢ thé dugc tao ra khéng
phai bang quyén luc, ma bang nhu cau budn ban, sinh hoat
cla cu dan.

Chinh vi thé, phé Hoi khéng toan tinh quy hoach cing.
N6 la mét do thi dugc dét nén tur nhip s6ng clia con ngudi,
tU cach ma thuong nhan Trung Hoa chon ngi thd tu, tu
nhirng day nha doc séng ma ngudi Nhat dung lén dé tién
giao thuang, ti tirng mai hién dugc ndi lién dé€ che mua che
nang cho ngudi qua dudng. Ngén nglt d6 thi ctia Hoi An, vi
thé la ngon ng(t clia cdng sinh van héa, nai kién trac khong
mang tinh doc ton, ma la sy doi thoai khong IGi gilta cac
nén van héa.

Mét trong nhiing diém nhan quan trong cla cau tric do
thi H6i An la cac truc giao thong chinh chay song song véi



www.tapchixaydung.vn

s6ng Hoai, khong theo logic thang tap cta hinh hoc Hy Lap
La M&, ma theo tinh than clia cac d6 thi thuong mai phuong
Pong. CU khodng 40 - 50 m lai c6 mét ngd nho (kiét) vudng
géc vai tuyén pho chinh, véi cac khu dan cu co hat nhan la
dinh, miéu, hay héi quan. Chinh nhip diéu dé tao nén mot
khong gian s6ng nén, noi dé thi khéng maé rong theo chiéu
ngang ma co rut, ty tai, nhu mot buc tranh thay méac vé bang
thai gian.

Anh hudng ré rang nhat dén hinh thai d6 thi Hoi An dén
tUr ngudi Hoa, dac biét la nhém ngudi Phuc Kién, Triéu Chau,
Hai Nam va Quang Déng. Ho khong chi dem dén nguén luc
thuong mai, ma con mang theo hinh mau t6 chiic khéng
gian truyén théng cta Trung Hoa: nha hinh éng, phan chia
theo truc sau, véi trudc nha budn ban va phia sau lam nai &,
I6ng ghép vai khong gian néi that theo phong thiy. Nhiing
héi quan khéng chi la trung tam tin ngudng, ma con la tam
diém céng déng, dinh hinh nén cau tric xa hdi cla ting
nhém ngudi Hoa, tao thanh nhitng “tiéu d6 thi trong d6 thi”.

Tuy nhién, H6i An khong chi chiu anh huéng cda kién
trdc ngudi Hoa ma con bai su hién dién song hanh ctia nguai
Nhat tr dau thé ky 17, véi anh huédng cla 16i t6 chic nha &
theo phong cach minka, don gian, it tang, vat liéu tu nhién
nhu g6, gidy, tre. Ngudi Nhat tuy dén ngan ngui, nhung dé
lai dau vét sau sic. Tiéu biéu Ia chua Cau, biéu tugng giao
cam van héa, néi hai bd dong kénh bang mét cay cau, via la
dudng, via la chua, vira 1a biéu tugng. Phong cach kién truc
Nhat khéng phé truong ma tiét ché, nhan manh dén ty lé
con ngudi va thién nhién. Chinh tinh than ay da dugc ban dia
héa vao nhiing ngdi nha c8 Hoi An véi mai thap, san trong,
hién dai, s& dung anh sang tu nhién, mau gé tram mac, tuong
phan véi su hao nhoang clia cac hoi quan Trung Hoa.

Su ton tai déng thai va khéng triét tiéu nhau gitia anh
huéng Trung Hoa va Nhat Ban tai Hoi An 1a minh ching dién
hinh cho tinh céng sinh kién tric cla cac dé thi cang Péng
Nam A. So véi Malacca, noi ngudi B6 va Ha Lan dé lai ddu &n
kién c6 bang da va vira voi, Hoi An nhe hon, mém han, mang
tinh chong 16p nhiéu hon. So vai Makassar, noi quy hoach
chiu anh huéng Héi gido va kién tric ban dia Bugis, H6i An
da téc hon, nhung it phan biét téc. Khdng c6 mét phé Nhat
riéng biét hay ph6 Hoa tach biét nhu & Manila hay Batavia,
ma tat ca cung hién dién trong cing mét khéng gian, chia sé
cung mét dong nudc va nhip séng.

D6 chinh la cét 16i cha HOi An, mot dé thi khéng chia
|6 van hoa, ma hoa quyén. Ciu trdc ctia né khéng huéng
dén kiém soét, ma dé séng cung. Phé 1a noi buén ban, I3
noi dam cudi ruéc dau, la nai tré con da cau, la noi nguoi
gia ngo6i tram ngam nhin khach bd hanh qua lai. Khong
gian cong cong trai dai chi khéng tu lai, dung véi tinh than
phuong Béng, nhe nhang, phi tap trung, va mang tinh céng
cadm hon la pho dién.

Trong Mot lan trd lai Hi An, téi gdp Thuy - mét cuu sinh
vién ki€n trac lam can bé quan ly dé thi. Thuy chia sé vé nhiing
xung dot am i gitia cu dan gan bé lau doi va doanh nghiép méi
dén, gitra gia tri van héa va ap luc kinh t€. “Néu thiéu su déng
thuan cong déng, va mot chién lugce dai han, Hoi An sé chi con

Phé Héi khéng toan tinh quy hoach cirng.
NG la mét dé thi duoc dét nén tir nhip séng
cua con ngudi, tir cdch ma thuong nhdan
Trung Hoa chon noi tho tu, tir nhirng day
nha doc séng ma nguéi Nhét dung lén dé
tién giao thuong, tir tirng mdi hién duoc néi
lién dé che mua che ndng cho ngudi qua
dudng. Ngén ngir dé thi cia Héi An, vi thé
la ngén ngii ciia céng sinh vén héa, noi kién
tric khéng mang tinh déc tén, ma la su déi
thoai khéng I6i giira cdc nén vén héa.

la noi dep dé chup hinh nhung xa la v&i ba con”.

& mét s6 noi, qua trinh tring tu ¢ xu huéng déng bd hoa
theo cac mau dung san, dan téi su mat mat cda I6p patina tu
nhién, nhitng dau vét thai gian lam nén vé dep lang tham
cla d6 thi cd. Khi cai cli bi lam ma&i mot cach vdi va, ban sic
khéng dugc bao ton ma bi sao chép vung vé. Su phuc dung
néu khéng thau hiéu ky thuat nguyén géc sé khong phai la
ctu réi, ma la nguy tao.

Muén Hoi An tiép tuc la mét dé thi di san séng, thi trudc
hét phai nhin nhan né khong chi 1a mét diém dung chan,
ma la mét dé thi hat nhan van héa va du lich trong chudi d6
thi ven bién tir Da Ndng dén Tam Ky - Chu Lai. Binh hudng
quy hoach vi vay cling khdng nén bi gigi han trong ranh gigi
hanh chinh ctia thanh phé, ma can ma réng ra toan luu vuc
van hoéa, noi Héi An da hat vé va trao di dong chay lich su,
sinh ké va ky Uc cdng dong. Nhiing lang nghé nhu Cam Kim,
Cam Thanh, Thanh Ha, Tra Qué, Kim Bong, lang chai Ctia Pai,
nhiing bai b6i néng nghiép ven séng... can dugc nhin nhan
nhu cac cau phan thiét yéu clia cdu tric dé thi sinh thai, chu
khong phai la viing dém chd quy hoach do6 thi hoa.

Bén canh dinh hudng khéng gian, can chd déng gin git
nhitng viing dém sinh thai gébm cac canh déng, vudn rau
truyén théng ven dé, nhu mét phan khong thé tach roi cla
hé sinh thai phé c8. Viéc chuyén déi dat néong nghiép thanh
biét thy du lich nén dugc kiém soat chat ché, nhudng chd
cho moét vanh dai sinh hoc bao quanh khu 16i di sdn. Song
song dé, c6 thé can nhic quy hoach cac diém luu trd quy moé
phlu hop & ngoai viing nhay cam, dong thai ap dung co ché
dang ky tham quan theo khung gig, két hop hé théng giao
théng than thién véi méi trudng dé dua don khach ti xa. Do
khéng chi la bién phap quén ly du lich, ma con la cach dé Hoi
An c6 thé tha cham réi, vira du, khong bi vat kiét bai chinh su
hiéu khach ctia minh.

Va cuéi cung, d€ phd Héi khéng bi can dong, thi diing
bdo ton né nhu mot dé thi hda thach ma hay gin gitt nhu
mot dong sdng, c6 ngudn, cé luu vuc, cé ba bai sinh ké, va
luén chay.
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QUY HOACH DO THI HAI BEN BO SONG LO:

Gan két chat ché giua “c6i nguén dan
toc” vGi phat trién van minh hién dai

&
€

TS.KTS NGUYEN TAT THANG"

Gi nghién ctu y tuédng Quy hoach phan khu ty Ié

1/2000 phat trién khu d6 thi hai bén b& séng L6, tinh

Phu Tho, D6 &n dugc trién khai trong bdi canh thuc

hién Nghi quyét sap xép don vi hanh chinh cap tinh,
sap nhap tinh Hoa Binh va Vinh Phuc (c() vao Phu Tho, dinh
vi d6 thi Viét Tri (mdi) la trung tam hanh chinh - chinh tri. Muc
tiéu la xay dung mot d6 thi xanh bén virng, gan két chit ché
gilta “coi ngudn dan toc” (D4t T6) vdi su phat trién van minh
hién dai.

Bai bdo nay tap trung phan tich cac chién lugc quy hoach,
dac biét la viéc phat huy gia tri van héa lich si, truyén théng,
béo t6n di san va cac gidi phap bao vé méi trudng, phat trién
bén virng. Cac gidi phap cu thé bao gém tac ddng méi trudng
cta phuong an quy hoach, xtt ly nuéc thai, chéng 6 nhiém,
béo tén cdnh quan ven séng va iing phé véi bién déi khi hau.
Phuang an quy hoach xac dinh séng L6 la mach ngudn cam
hiing va vung 16i xanh, két hop cac mé hinh tién tién nhu
TOD (Transit-Oriented Development) va D6 thi théng minh
(Smart City), tao ra mot vung dong luc mdi, ndng tam vi thé
dd thi Viét Tri trong khu vuc Trung du va mién Nui phia Bac.

1. NHUNG CO SG KHOA HOC VA THUC TIEN CHO PO
AN QUY HOACH MG RONG

1.1. B8i canh sap xép don vi hanh chinh va nhu cau
phét trién d6 thi méi mé réng

Viét Nam dang trong giai doan sap xé€p lai cac don vi hanh
chinh cap tinh nham t6i uu héa nguodn luc va khéng gian phat
trién. Quyét dinh clia Quéc hdi vé viéc sép xép don vi hanh
chinh, trong d6 sap nhap tinh Vinh Phic va Hoa Binh (c(i) vao

* Nghién ciru vién cao cdp, Vién Kién triic Quéc gia (B6 Xay dwng)
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Phui Tho, 1a ca s& phap ly va déng luc quan trong thuic day
viéc 1ap d6 an Quy hoach phan khu ty 1& 1/2000 phat trién dé
thi hai bén bo séng Lo.

D6 thi Viét Tri méi, dugc xac dinh la trung tam hanh chinh
- chinh tri cGa tinh Phd Tho mé& rdng, phai d6i mat véi ap luc
gia tang dan s6 ca hoc, nhu cau vé nha &, dich vu xa héi va
dac biét la su déng bd hoa vé ha tang ky thuat va xa hoi. Viéc
m& rong dé thi sang khu vuc hai bén b& song L6, bao gém
ca phan dat thudc dia gidgi hanh chinh Vinh Phuc (cd), 1a mot
chién lugc tat yéu nhdm: Phan tan ap luc phat trién khéi khu
vuc Viét Tri hién h{ru, noi tap trung cac di tich lich s&f quan
trong; Khai thac khéng gian canh quan déc dao ven séng,
tao ra mét trung tam d6 thi méi c6 chat lugng séng cao, gan
lién véi thién nhién; Tao ra vung déng luc mai (Driving zone)
nham thac ddy tang trudng kinh té - xa hoi va két ndi gitia cac
khu vuc mdi va cl cla tinh.

1.2. Muc tiéu va pham vi nghién ctu

D6 an quy hoach phan khu nay cu thé héa dinh huéng
ctia Quy hoach tinh Phti Tho va diéu chinh Quy hoach chung
thanh phd Viét Tri dén nam 2040. Téng dién tich lap quy
hoach khoang 11.547,1 ha, trai dai trén dia gigi hanh chinh
cla nhiéu xa, phudng thudc ca Pha Tho (c) va Vinh Phuc
(ca).

Tam nhin quy hoach: hinh thanh d6 thi Viét Tri mé& rong
vGi dinh hudng “Dong bo, ddc sac, gan két gilra coi ngudn
dan téc v6i van minh hién dai”. Xay dung mot dé thixanh bén
viing, khai thac t6i da lgi thé canh quan séng L6.

Trén co s& do, muc tiéu nghién clu cda bai bdo hudng
t&i phan tich chién lugc quy hoach khéng gian va ha tang ky
thuat nham can bang gitia hai yéu t6 then chét: Van hoa - Di
san va Méi trudng - Bén viing.
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Hinh 1: Ban d6 sau sdp nhdp ciia Phii Tho Hoa Binh, Vinh Phiic va vi tri hop heu ciia séng Hong, séng Pa va song Lo tai Viét Tri.

2. CHIEN LUGC PHAT HUY GIA TRI VAN HOA VA BAO
TON DI SAN

Khu vuc Phi Tho, dac biét la Viét Tri, dugc ménh danh la
“Pat T6”, mang trong minh gia tri lich si va van héa sau sic.
Do d6, quy hoach d6 thi hai bén séng Lé khéng thé tach rai
chién lugc bao ton va phat huy di san.

Trong dong chay quy hoach ving Trung du va mién nui
phia Bac, Viét Tri khong chi la thd phi cdia Phd Tho ma dang
dan trd thanh trung tam lién két clla mét “siéu tinh” sau sap
nhap Phu Tho - Vinh Phuc - Hoa Binh. Xét trong quy hoach
vung trung tdm cla Trung du mién nui phia Bac (gém Phu
Tho, Yén Bai, Tuyén Quang, Lao Cai, Ha Giang, Lai Chau), Viét
Tri dugc xem nhu mét cuc tang trudng chién lugc, két néi cac
hanh lang kinh té I16n di Ha Noi, Lao Cai, Dién Bién va vung
Dbéng Béc. (Hinh 1)

2.1.Dinh vi séng L6 la truc canh quan van héa lich st

Song L6 dugc dinh vi khéng chi la mot tuyén giao théng
thay hay nguén nuéc, ma la mach nguén cdm hing va truc
Xuong song sinh thai - van hoa clia d6 thi méi mé rong. Vanh
dai sinh thai - van héa (dai cong vién ven séng) nén dugc quy
hoach danh mét dién tich I6n ven séng L6 dé hinh thanh dai
cong vién cay xanh sinh thai va hanh lang khong gian cong
cdng. Chién lugc nay gidp tao ra mot vung dém ty nhién,
ngan xay dung dé thi hoa tran lan ven song va la tién dé tao
ra cac khoéng gian mé dé t6 chuic cac hoat dong 1€ hoi, su kién
van hoa, thé thao va du lich sinh thai... Truc tiép dua gia tri
van hoa va lich st truyén théng vao khéng gian sinh hoat
cdng dong do thi. Dong thai, nén lay séng L6 lam truc phat
trién c8t 16i theo truc Bac - Nam, thay vi chi 1a ranh giGi hanh
chinh nhu trudc day. Tuy nhién, can luu y van dé tri thay cing
danh vi tri va hanh lang thoat |G cho toan hé théng séng theo

huéng dong chay Tay Bac - Dong Nam.

Trén co s& d6, can két hop khai thac va gan két véi du lich
di san vé& ngudn coi. Cac di tich lich strva van héa (bao gom di
san vat thé va phi vat thé) trong khu vuc quy hoach cin phai
dugc lap danh muc chi tiét, xac dinh hanh lang bao vé va xay
dung hé théng két n6i. Thay vi ¢6 1ap, cac di tich nay dugc két
néi bang cac truc giao thong canh quan va dudng di bo ven
song, tich hgp vao mang luéi du lich cia thanh phé Lé hoi.
Vi du, viéc két n6i khu d6 thi méi véi khu di tich lich sir Dén
Hung (thudc pham vi quy hoach phan khu lan can) thong
qua cac tuyén dudng giao thong déi ngoai chat lugng cao sé
tao thanh mét tour du lich “Vé vai c6i ngudn” két hgp nghi
dudng va trdi nghiém d6 thi méi. Tu d6, tao ra kha nang va
o héi dé hinh thanh du lich lién ving Dén Hung - Tam Déo
- Mai Chau. Trong dé, Phui Tho sé thién vé du lich tam linh va
van héa Ié héi (Pén Hung, hat Xoan), Vinh Phuic sé thién vé du
lich nghi dudng gén véi son thiy (Tam Dao, Dai Lai) va Hoa
Binh sé thién vé du lich sinh thai gan véi ban sac nong lam
ngu nghiép dia phuong (Mai Chau, Kim B6i, h6 Hoa Binh). Tao
diéu kién ly tudng dé phat trién cac chudi du lich lién két 3
trong 1, kéo dai thai gian luu try, tang chi tiéu ctia du khach,
déng thai quang ba thuang hiéu vung ra quéc té...

2.2. T6 chuc khéng gian dua trén nguyén téc bao tén
va két néi

Quy hoach phan khu chia khu vuc nghién ctu thanh
5 phan khu chic nang dua trén cac tai liéu, gém: Bao céo
phucng éan Quy hoach phan khu ty & 1/2000 phat trién do
thi khu vuc hai bén b séng Lo, sé& 1024/SXD-QHKT ngay
13/8/2025 clia S& Xay dung Phu Tho va Bao cdo chul truong
nghién cu Quy hoach phan khu ty 1& 1/2000 phat trién khu
dd6 thi hai bén bd song L6 va ké hoach lap quy hoach phén
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Bang 1: Vai tro clia van hoa va di san chi phoi, quyét dinh dén tinh chat va chiic nang ctia cac phan khu d6 thi Viét Tri ma rong.

Phan khu Tinh chat/Chuc nang Chinh Vai tro Van héa/Di san
D06 thi sinh thai mat d6 thap, cdnh quan ho | Bdo ton canh quan tu nhién, tang cudng khong gian
Phan khu 1 dam xanh lam nén tang van hoa sinh thai.
D6 thi Thong minh, Cong nghiép Dich vu & | Hién dai héa, phuc vu dao tao nhan luc, tao co s& vat
Phankhu2&3 Logistic chat hé trg du lich va dich vu van héa.
i bo t’hi TOD, Thuong mai dich vy t6ng hap, [ Tao truc thuong mai - dich vu - van hoa méi, phat trién
Phan khu 4 Nghi dudng mé hinh phé 4m thuc, lang nghé truyén théng. ..
D6 thi ven séng - Trung tam hanh chinh méi | Trong tdm bao ton canh quan va phat huy van héa. Noi
Phan khu 5 t6 chuic su kién 16n, két néi di san hai bd.

khu theo Quy hoach chung thanh phé Viét Tri (cG) s6 105/BC-
SXD ngay 03/9/2025 cuia S& Xay dung Phu Tho. Trong do, véi
viéc phan khu chiic nang, da xac dinh ré tinh chat, chic nang
chinh clia tiing phan khu dé thi, dugc gan két véi vai tro cla
tai nguyén van héa va di san. Tu d6, c6 xu huéng trd thanh dé
thi hén hop da chic néng. (Bang 1)

Viéc di chuyén Trung tdm hanh chinh méi sang khu vuc
ven séng L6 (Phan khu 5) la moét chién lugc tao bao. Huéng
t6i quy hoach nay khong chi gidp gidm ap luc xay dung va
mat do dan cu 1én khu vuc Viét Tri ¢ (gan cac di tich lich sw),
ma con tao ra mot khong gian céng cong dai dién, nai kién
trac hién dai hoa hgp vdi yéu té séng nudc, tugng trung cho
su phat trién ti€p ndi cGa “Thanh phé L& hoi” trong ky nguyén
mdi. Tuy vay, cing nén xem xét tinh phap ly khi chua cé quy
hoach tinh hodc quy hoach chung, sau khi chinh quyén 2 cap
di vao hoat déng. Diéu d6 co6 nghia, can can nhac su logic va
tinh kha thi khi tich hogp cac d6 an quy hoach phan khu nay
vao cac dé an quy hoach tinh hodc quy hoach chung sau nay.

Phat trién d6 thi trén nén tang bén ving, dic biét 13 tai
khu vuc sdng nudc, doi hdi mét chién luge téng thé vé ha
tdng ky thuat va quan ly méi trudng theo chudn muc méi
truong, xa héi va quan tri ESG (Environmental, Social and
Governance).

3.1. Thiét ké d6 thi xanh va tiing dung mé hinh TOD

Quy hoach 13y chién lugc dé thi xanh bén virng lam kim
chi nam, dugc thé hién qua 2 gidi phap khéng gian va giao
thong then chét sau day:

3.1.1. Léi xanh séng L6 (Green Core Strategy)

Song L6 chady qua dia ban tinh Vinh Phuc, séng Ba chdy
qua tinh Hoa Binh déu cuing vai séng Héng hgp luu tai Viét
Tri, tinh Phu Tho. Séng L6 vai chiéu réng quy hoach I6n, dugc
gilr lai lam vung dém xanh ty nhién, déi lap véi mé hinh dé
thi héa lan séng truyén théng. Trong dé, can luu y dén mat
dé xay dung va bo tri quy hoach hé théng hé, dam diéu hoa
cho cac phan khu, gém:

+ Kiém soat mat do xay dung théng qua viéc ap dung cac
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quy chudn xay dung vGi mat do thap tai cac phan khu ven
s6ng (phan khu 1, 4, 5) dé t6i da héa khéng gian xanh, tang
kha nang tham nudc va gidm thiéu tac dong dén dong chay.

+ Phét trién hé théng cdng vién - hé dam bang viéc khai
thac cac mat nudc hé dam hién hitu (nhu tai phan khu 1) @é
xady dung hé théng ha tang xanh, vua la canh quan, viua la
céng trinh diéu tiét nudc mua va chéng ngép ung.

3.1.2.Mé hinh giao th6ng TOD (Transit-Oriented Development)

Viéc tich hgp tuyén dudng sat téc dé cao Lao Cai - Ha Noi
- Hai Phong chay qua khu vuc I3 ca héi dé 4p dung mé hinh
TOD (phan khu 3 va 4), mét giai phap phat trién d6 thi theo
hudng hién dai hang dau hién nay. Tuy nhién, @ mé hinh
nay thuc su hiéu qua, can b8 sung thém giai phap giao théng
danh cho ngudi di bé POD (Person Oriented Development)
tai cac khéng gian m@, khéng gian céng cong, nham thoa
man céac chuc nang két néi... Su két hgp hai gidi phap giao
théong nay sé gidi quyét gidm thiéu khi thai va 6 nhiém khi
phét trién d6 thi mat dé cao va da chic ndng quanh nha ga
dudng sat. Sé khuyén khich ngusi dan st dung phuong tién
giao théng cong cdng, gidm su phu thudc vao 6td ca nhan,
tir d6 gidam dang ké khi thai CO, va 6 nhiém khong khi. Béng
thdi, t6i uu hoa tai nguyén dat, thong qua TOD giup st dung
dat dai hiéu qua, tranh phat trién phan tan (urban sprawl),
bao vé dat ndng nghiép va cac vung sinh thai lan can.

3.2. Giai phap quan ly nudc va xir ly méi truéng

Tac dong moi trudng lon nhat cta phucng an quy hoach
la viéc xay dung trén nén dat bai ven séng va gia tang tai
lugng 6 nhiém tir dan s& mai. D€ gidi quyét van dé nay, quy
hoach phai dam bao ha tang ky thuat déng bo, théng minh,
6 kiém soat, bao gém:

+ XU ly nudc thai tap trung: toan bd khu d6 thi mai bat
budc phai xay dung hé théng thu gom va x ly nudc thai
riéng biét (tach riéng v6i nudc mua). Can xay dung cac tram
XU ly nudc thai tap trung theo cong nghé tién tién, dam bao
nudc thai sau x ly dat tiéu chuan trudc khi xa ra séng L9,
nham chéng 6 nhiém nguén nudc mat. Cac KCN (KCN séng
L6 1, I, 11l thudc Phéan khu 2) phai c6 hé théng xt ly riéng dat
chuén nghiém ngat.

+ Quan ly chat thai ran: 4p dung céng nghé d6 thi thong
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minh (Smart City) vao quan ly chat thai ran, bao gom thu
gom, phan loai tai ngudn va xi ly bang céng nghé dét phat
dién hodac téi ché, gidm thiéu chén 1ap, han ché 6 nhiém dat
va nudc ngam.

+ Bao vé chat lugng khong khi: ngoai giai phap TOD va
POD, quy hoach can tang cudng cac vanh dai cay xanh cach
ly gilra khu cong nghiép (Phan khu 2) va khu dan cu, déng
thai quan ly nghiém ngat viéc phat thai tu cdc nha may.

3.3. Ung phé véi bién déi khi hau va rai ro li lut

Quy hoach dé thi ven séng luén déi dién véi rai ro IG lut,
sat 16 b s6ng do bién déi khi hau (BDKH). Vi vay, can léng
ghép cac néi dung sau vao d6 an quy hoach chung va cac
quy hoach phan khu, bao gom:

+ Kiém soat phat trién vung 10: tuyét déi tuan tha cac
quy dinh vé dé diéu va quy hoach phong chéng lG. Cac cong
trinh xay dung, ddc biét la nha & va khu cong nghiép, phai
dugc bé tri ngoai pham vi hanh lang thoat G va vung nguy
hiém, hodc 4p dung gidi phap xay dung cong trinh chiu I
(néu dugc phép).

+ Ha tang thoat nudc va diéu tiét: thiét ké hé théng thoat
nudGc dé thi véi kha nang tiéu thoat I6n, két hop st dung cac
hé diéu hoa (nhu tai Phan khu 1) lam bé chira nudc tam thdi,
giam ap luc lén hé théng tiéu thoat chinh trong mua mua IQ.

+ Bao ton b& song (chéng sat 18): uu tién gidi phap ke sinh
thai (Biotechnical Solutions) hodc tréng cay xanh ven b thay
vi ké bé tdng hoa. Giai phap ky thuat nay khéng chi bao ton
canh quan tu nhién ma con tang cudng kha nang chéng x6i
mon va sat 16 bd séng, thich (ng vdi sy thay déi clia dong
chdy do BBKH.

DE do6 an Quy hoach phan khu ty 1& 1/2000 phat trién dé
thi hai bén b& song L6 tinh Phd Tho mé réong thuc su la mét
nghién ctru chién luge, dong b, gidi quyét song hanh va hiéu
qua bai toan “sép xép hanh chinh - mé rong khong gian” va
“bdo ton van héa - phat trién bén virng”, can 16ng ghép, tich
hop cdc moé hinh quy hoach ¢6 tinh lién nganh, di cung céac
gidi ky thuat tién tién, trong do6 séng L6 déng vai trd la nhan
t6 két ndi va cét 16i sinh thai. Viéc ap dung mé hinh TOD, POD
va phat trién dé thi théng minh hira hen tao ra mét trung tam
d6 thi méi co stc canh tranh cao, khong chi phuc vu nhu cau
kinh t&€ ma con nang cao chat lugng méi trudng va ddi séng
tinh than ctia nguai dan.

Nhirng dé xuat tir nhitng nghién ctu nay, khéng nhiing
cho d6 thij Viét Tri, ma con déng gép vao ly luan quy hoach
dé thi Viét Nam trong béi canh sap xép cac dan vi hanh chinh
va BDKH, bao gém:

+ Dinh hudng st dung hé sinh thai séng nudc lam truc
phat trién c6t 16i, thay vi chi 1a ranh gigi hanh chinh.

+ LOong ghép cac yéu té van hoda coi nguédn va di san van
héa mét cach hiru co vao thiét ké khong gian d6 thi hién dai
thong qua cdc truc canh quan va khdéng gian cong cdng ven
song.

+ Ap dung chién lugc ha tdng xanh - théng minh dé giai
quyét dong thai cac thach thic vé 6 nhiém méi trudng, [ lut,

sat I& va hiéu qud ndang lugng.

Pé dé an dat dugc hiéu qua t8i uu va tinh bén viing lau
dai, cn c6 nhitng hanh ddng cu thé sau:

+ Chi tiét héa k& hoach bao tén: lap k& hoach chi tiét vé
viéc trung tu, phuc dung va két néi cac di tich lich st hién hiu
(vat thé va phi vat thé) trong khu vuc quy hoach, ddm béo
khong gian dé thi mai tén vinh dugc gia tri “Thanh pho Lé
hoi vé véi coi ngudn dan toc”.

+ Dau tu uu tién cho ha tdng méi trudng: Chinh phi va
tinh can uu tién von cho cac du an xay dung hé thong xt ly
nudGc thai tap trung va ha tang thoat nuéc théng minh, xem
day la diéu kién tién quyét truéc khi phat trién cac khu dinh
cu mgi.

+ Thuc hién m6 hinh TOD va POD nghiém tuc: dam bao
viéc phat trién mat do cao chi dién ra trong ban kinh di bd
quanh ga dudng sat va cac tram diing giao théng céng cong,
tranh su lang phi dat dai va phat trién dé thi khéng kiém soat.

Véi chién lugc quy hoach toan dién nay, khu dé thi hai
bén bd séng L6 sé trd thanh hinh mau vé su can bang gida
Coi nguédn - Phat trién - Bén ving. Tao ra mot vung ddng luc
m&i, nang tam vi thé dé thi Viét Tri trong khu vuc Trung du va
mién nui phia Bic. Han thé, viéc sap nhap 3 tinh Vinh Phdc,
Phu Tho va Hoa Binh khéng chi la cau chuyén hanh chinh,
ma 1a co hoi chién lugc dé kién tao mot ving phat trién mdi,
nang dong, ban sac va két néi. Vi su déng thuén clia cong
déng, dinh hudng quy hoach ding dan va tam nhin dai han,
tinh Phd Tho méi néi chung va d6 thi Viét Tri néi riéng hoan
toan c6 thé trd thanh hinh mau phét trién ving va dé thi da
trung tam, da chuic ndng, hiéu qua tai Viét Nam.
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TU CHINH SACH DEN cUOC SONG

ISO 37120 - “loi cam két cua thé hé hom
nay doi véi tuong lai”

= THS LE TUNG LAM"

ISO 37120 khong chi la mot bo tieu chudn, no 1a 10i cam két cua thé hé hom nay doi

VGi tuong lai: cam két rang su phat trién cua thanh phoé sé dugoc do luong, duoc kiEém
chung, va duoc thuc hién vi con nguoi.

ISO 37120 la mét tiéu chudn quéc té vé chi s6 chat lugng
va dich vu d6 thi, gitp céc thanh pho do ludng va danh gia
hiéu qua dich vu céng va chat lugng cudc séng. Tiéu chun
nay la moét phan cta bd khung ISO vé @6 thi théng minh va
bén viing, dugc xay dung dua trén ISO 37120:2014 va dugc ap
dung cho bat ky dé thi nao cam két do ludng hiéu suat mot
cach c6 thé so sanh va xac minh dugc.

ISO 37120 dugc xem nhu budc ngoat trong lich s quan tri
d6 thi hién dai. N6 khéng phai la bo quy dinh ciing nhac, ma
la ngbn nglr chung clia céc thanh phd toan cau - noi dit liéu tré
thanh nén tang clia su phat trién bén viing. Bang viéc do ludng,
so sanh va coéng khai cac chi s6 vé chat luogng song, hiéu qua
dich vu cong va kha ndng chéng chiu, ISO 37120 khuyén khich
mot mé hinh phat trién dé thi minh bach, khoa hoc va 1ay con
ngudi lam trung tdm. Trong ky nguyén ma ndng lugng, ha tang
va dan s6 déu dang chiu ap luc, viéc co6 mét khung do thong
nhat gitp thanh phé biét minh dang & dau, tién b ra sao va can
cai thién diéu gi trd thanh nhu cau cap bach hon bao gi¢ hét.

Khac vai nhiéu bé tiéu chuan ky thuat khac, 1SO 37120
khong chi quan tam dén ha tang vat ly ma con huéng dén toan
bé cdu tric séng cta thanh phé. N6 do ludng stic khde, gido
duc, an ninh, van hoa, nang lugng, moi trudng va cd su hailong
clia ngudi dan. Téng cong 104 chi s6 dugc chia thanh 19 chi dé,
phan anh su phuc hop clia doi séng d6 thi. Tat ca dugc phan cap
thanh 3 tang: Core, Supporting va Profile. Core la xuong s6ng,
bat budc cho moi thanh phé muén dat chiing nhan; Supporting
ma rong kha nang phan tich sdu hon; con Profile cung cap théng
tin nén nhu dan sg, dién tich, GDP. Chinh cau trdc nay bién 1SO
37120 thanh ban d6 dit liéu séng, noi mbi chi s6 la mot toa d6
thé hién tinh trang phét trién cGia d6 thi.

Khi trién khai, cac thanh phd phai tuan tha 7 nguyén tic:
minh bach, nhat quan, khach quan, cap nhat, kha thi, chuin héa
va trach nhiém. Méi nguyén tac viia la cam két dao duic viura la

® Triedng ban D6 thi, HDND TP Pd Ning
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yéu cau ky thuat. Minh bach dé dit liéu c6 thé kiém chiing. Nhat
quén dé so sanh duoc gilta cac do thi. Khach quan dé tranh t6
héng thanh tich. Cap nhat dé theo déi bién ddng thai gian. Kha
thi d€ cac thanh phé & moi muic phét trién déu c6 thé tham gia.
Chuén hoéa dé di liéu trg thanh ngdn ngit chung. Va cudi cung,
trach nhiém dé bao dam rang viéc do ludng dan téi hanh dong
cai thién thuc chat chi khéng ding & bao céo.

Quy trinh trién khai ISO 37120 thudng bét dau bang viéc
thiét 1ap thé ché va bd may diéu phéi dir liéu. Méi thanh phé
can mét ban chi dao, noi lanh dao chinh quyén cam két chinh
tri rd rang. Tiép theo la giai doan ra soat dir liéu, xac dinh nguén
va do tin cdy. Khi dirliéu dugc chudn hoa, thanh phd tién hanh
tinh toan, ki€ém ching déc lap, r6i lap bao céo hiéu sudt do thi.
Budc cudi cung la cong khai két qua va Ién ké hoach cai thién
cho ndm ké tiép. Ca chu trinh dy dugc 13p lai hang nédm nhu

mét “nhip tim d liéu” phan anh sic khoe cta do thi.

Lgi ich ma 1SO 37120 mang lai cho Viét Nam khong chindm
& nang lyc thdng ké. N6 tao ra cu hich thé ché, budc cac s&
nganh phai néi cing mét ngon ng(r di liéu, tranh tinh trang
manh ai ndy lam. Khi ap dung, thanh phé c6 thé nhin thay toan
canh cac hé théng dang van hanh: nudc, rac, nang luong, gido
dug, y t, giao thong. Nhiing con s6 kho khan bong trg thanh
kim chinam gitip lanh dao ra quyét dinh dua trén bang ching,
ch khéng theo cadm tinh. Minh bach dit liéu cling tao niém
tin mdi gilra chinh quyén va ngudi dan, khi moéi chi s6 cong bé
déu la 16i hia vé trach nhiém va tién bo.

DGi véi nha dau tu va cong dong qudc té, 1SO 37120 la bang
ching vé do tin cay. Mot thanh phé dugc WCCD chiing nhan
giéng nhu doanh nghiép c6 bao céo tai chinh dugc kiém toan.
Dt liéu rd rang, quy trinh chuin muc gidip ho danh gia rdi ro
va tiém ndng. D4 cling la ly do nhiéu d6 thi tién phong nhu
Toronto, Dubai hay Singapore da coi chiing nhan 1SO 37120 la
mot phan clia thuong hiéu toan cau. Véi Viét Nam, cac do thilén
hudng téi chiing nhan nay khong chi mang y nghia danh du ma
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con md ra co hdi hop tac, hoc hoi va thu hat dau tu.

Thuc t€ & Viét Nam cho thay, mac du TCVN 37120:2018 da
dugc ban hanh, song viéc ap dung con rai rac. DG liéu van phan
tan theo nganh, thi€u nén tang chia sé chung. Nhiéu dé thi co
I0C va c6ng dit liéu md, nhung chua dat muc tich hgp va kiém
chiing theo chuan ISO. Diéu nay cho thay thach thic Ién nhat
khéng ndm & cong nghé, ma & thé ché va con ngusi. Can moét
cd quan diéu phéi quéc gia tuang tu URA clia Singapore hoac
WCCD cta Canada dé théng nhat phuang phap va chiing nhan.
Néu khéng c6 dau méi nhu vay, méi dia phuong sé phai tu do
dudng trong mé cung di liéu ctia chinh minh.

Trong 3 nam tdi, Viét Nam cé thé xay dung chién lugc trién
khai theo 3 tang: thé ché, ky thuat va d lieu. G tang thé ché,
can c6 quyét dinh cap Chinh phu quy dinh viéc ap dung bé chi
56150 37120 la tiéu chi danh gia hiéu qua quan ly d6 thi. G tang
ky thuat, xay dung hudng dan quéc gia, dao tao can bo dirliéu
va kiém toan vién dé thi. G tang dir liéu, phat trién trung tam
d liéu @6 thi quéc gia két néi 34 tinh/thanh bao dam dinh
dang va metadata théng nhat. Khi 3 tdng nay van hanh déng
b6, Viét Nam sé c6 ha tang d liéu di manh dé do ludng va
diéu hanh phat trién @6 thi mot cach chinh xac.

Tam quan trong cla 1SO 37120 cang rd khi dat trong buic
tranh I6n cdia chién lugc quéc gia. N6 hé tro truc ti€p cho Nghi
quyét 06-NQ/TW ngay 24/01/2022 vé phat trién bén vimng dé
thi, Nghi quyét 57-NQ/TW ngay 22/12/2024 vé khoa hoc cong
nghé, d6i méi sang tao va chuyén déi s6 quéc gia, Nghi quyét
59-NQ/TW ngay 24/01/2025 vé hoi nhap quéc té trong tinh
hinh mai, Chién lugc quéc gia vé tang trudng xanh, Chién lugc
chuyén déi s6 quéc gia... Dong thdi, né gén két véi SDG 11 clia
Lién Hop Quéc vé “Thanh phé va cdng dong bén viing”, gidp
Viét Nam ¢6 ngén nglt chung dé bao céo tién trinh véi quéc té.
Nhu vay, ISO 37120 khéng chi phuc vu tiing dia phuong, ma con
la cdng cu do stic khée toan hé théng d6 thi qudc gia.

Song song vai ca héi la hang loat thach thuc: thi€u co ché
phap ly rang budc, thi€u nhan luc dit liéu, thiéu van hoa chia
sé va minh bach. Nhiéu nai van xem di liéu a tai san ndi bo,
so cong khai sé& lam 16 diém yéu. Chinh tam ly dy la rao can
I6n nhat cho cai cach. Can mét thé hé cdng chiic mdi - nhiing
ngudi coi dit liéu la cong cu phuc vu nhan dan chi khéng
phai dé béo vé vi thé cla ca quan. Khi chinh quyén dam mé
di liéu, cdng ching sé dam tin tudng; khi niém tin dugc khoi
phuc, céi cdch méi that su dién ra.

Gidi phap nam &3 huéng. Thirnhat, thé ché héa1S0 37120,
dua céc chi s6 nay vao hé théng danh gia thi dua va dau tu
coéng. Thi hai, phat trién chuong trinh dao tao quéc gia vé
Urban Data Governance, hgp tac véi WCCD va UN-Habitat dé
dao tao chuyén gia va kiém toan vién. Thi ba, xay dung co
ché thuéng - phat rd rang: dia phuong nao cong khai va dat
chuén sé dugc uu tién ngan sach, ODA hodc du &n hagp tac
qudc té. Song song, t6 chic Gidi thuéng “Thanh phé D liéu
Bén viing Viét Nam” dé khuyén khich tinh than d&i méi.

Khi ap dung 1SO 37120, diéu quy gid nhat khéng phai la
chiing nhan, ma la su thay déi trong cach nhin vé quan tri.

Mot thanh phé bat dau dat cau héi: Vi sao tudi tho ngudi dan
tang cham, vi sao nang lugng tiéu hao Ién, vi sao giao thong
kém hiéu qua, vi sao khéng gian xanh thi€u? Méi cau hoi déu
bat dau tur dir liéu, va mébi hanh déng cai thién déu dugc do
ludng bang dir liéu. Quan tri d6 thi khi d6 khong con la chubi
quyét dinh hanh chinh, ma la qua trinh hoc hoi lién tuc gilra
chinh quyén, ngugi dan va doanh nghiép.

Néu dugc trién khai déng bo, Viét Nam c6 thé hinh thanh
mang ludgi d6 thi di liéu quéc gia vao nam 2045. Méi d6 thi sé
la mot nat di liéu, két noi vao hé sinh thai quan tri quéc gia,
chia sé théng tin theo chuén I1SO 37120 - 37122 - 37123. Khi
do, viéc diéu hanh phat trién sé giéng nhu van hanh mét hé
théng s6ng: moi bién dong déu dugc cdm nhan, phan tich va
phan tng kip thai. Cac quyét dinh quy hoach, dau tu, va tng
pho thién tai sé dua trén bang chiing chi khéong theo cam
tinh. Chinh phu, doanh nghiép va ngugi dan cung chung mot
bang diéu khién - mét “dashboard Viét Nam” clia thé ky 21.

& tam toan cau, 1SO 37120 gitp Viét Nam budc vao cudc
déi thoai binh d3ng véi cac thanh phé tién tién. Khi dir liéu
dugc chudn hda, so sanh tré nén minh bach. Thanh phé cé
thé& hoc héi mé hinh xU ly rac cla Helsinki, chinh sach giao
théng céng cdng cla London, hay quan tri moi trudng clia
Singapore. Nguac lai, thé gidi cling c6 thé hoc tir Viét Nam vé
kha nang huy déng céng dong, vé tinh than thich ting trong
bdi canh tai nguyén han ché. Chinh trao déi dy sé gilup Viét
Nam khong chi [a ngudi theo sau ma con trd thanh ngudi
dong gép tich cuc trong mang luéi d6 thi bén viing toan cau.

Tuy nhién, thanh cong chi dén khi I1SO 37120 dugc coi la nén
tang lau dai, chi khong phai phong trao ngan han. Can mét 16
trinh 10 nam, dugc hé trg bdi chinh ph trung uong va gidm sat
thudng xuyén. Mbi nam, cac thanh phé céng bé bao cao hiéu
suat, déi chiéu tién bd va chia sé bai hoc. Khi dir liéu tré thanh
di sdn chung, qua trinh phat trién s& mang tinh ké thia va bén
viing, khong phu thudc vao nhiém ky hay ca nhan lanh dao. Bé
mdi la tinh than sau xa ctia ISO 37120 - tao nén “bd nhg dé thi”
tap thé, nai tri thic dugc gin gilr va céi thién qua tiing thé hé.

& tang sau hon, 1SO 37120 con mang Y nghia triét hoc: n6
day con ngudi d6 thi biét 1ang nghe chinh thanh phé minh. Méi
con s6 la mot nhip thd, méi chi s6 la mét tin hiéu sinh hoc ctia
cd thé d6 thi. Khi cac chi s6 nang luong, nudc, méi trudng, gido
ducva stic khée ciing van déng hai hoa, thanh phé tré nén khoe
manh. Khi mét chisé suy gidm, d6 la dau hiéu canh bao can hanh
déng. Nhin & géc do nay, 1SO 37120 giéng nhu mot hé than kinh
cam bién, gitp thanh phé tu nhan biét va diéu chinh - mét budc
ti€n tU “thanh pho co hoc” sang “thanh phé co tri giac”.

ISO 37120 vi thé khong chi la mét bé tiéu chuan, né 13 16i cam
két ctia thé hé hdm nay doi véi tuong lai: cam két rang su phat
trién clia thanh phd sé dugc do ludng, dugc kiém ching, va dugc
thuc hién vi con ngudi. Mét thanh phé biét do ludng chinh minh
sé biét cach hoan thién minh. Mét dat nudc dam Iy chudn qudc
té lam thudc do cho tiing d6 thi sé tré nén tu tin hon trén con
dudng hoi nhap. Va khi dit liéu tré thanh tiéng noi chung, moi dé
thi Viét Nam - tr ddng bang dén mién nui, tr ven bién dén cao
nguyén - déu c6 thé cung nhau budc vao thai dai ciia quan tri
théng minh, phét trién bén viing va hanh phc toan dan.
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PHAT TRIEN

Vat liéu xanh va tu duy vong doi -
hudng di tat yéu cho cong trinh phat

thai thap

THU THAO

Trong qua trinh chuyén déi xanh cua nganh Xay dung, phat thai carbon khong chi
phat sinh khi cong trinh van hanh, ma bat dau ngay tu khau san xuat vat liéu, thiét ké
va thi cong.Viéec ap dung tu duy vong doi (Life-Cycle Thinking) tré thanh xu huéng
chu dao trén thé gidi, giup danh gia toan dién tac dong moi truong cua cong trinh va
dinh huong phat trién vat lieu, nang Iligng theo huong bén ving.

PHAT THAI KHONG BAT PAU TU KHI CONG TRINH
VAN HANH

Trong nganh Xay dung, phat thai khi nha kinh thudng dugc
nhin nhan chd yéu & giai doan st dung - khi céng trinh tiéu thu
dién, nudc, nang lugng. Tuy nhién, cac nghién cltu gan day chi
ra rang, mot ty lé I16n lugng phat thai carbon da hinh thanh tu
nhiing giai doan s6m hon - trong qua trinh san xuat vat liéu,
thiét ké va thi cong.

Diéu nay doi hoi mét cach tiép can mdi, toan dién hon dé
la “tu duy vong dai cong trinh” (Life-Cycle Thinking). Phuong
phdp nay khéng chi danh gia phat thai trong giai doan van
hanh, ma xem xét toan b chuébi gia tri clia cong trinh: ti khai
thac nguyén liéu, sdn xudt vat liéu, van chuyén, thi céng, st
dung, bao tri cho dén thao dg, tai ché va xtt ly chat thai.

Day chinh la cach nhin tng thé giup nganh Xay dung
khong chi “giam phat thai & dau ra”, ma con cht déng ngan
phat thai ngay ti dau vao, hudng dén phat trién céng trinh
xanh thuc chat, chi khong chi diing & cac giai phap tiét kiém
nang lugng khi van hanh.

VAT LIEU XANH - HAT NHAN CUA CONG TRINH PHAT
THAI THAP

V4t liéu la “mach mau” cta nganh Xay dung, déng thai
la nguén phat thai I6n nhat trong vong doi cong trinh. Viéc
chuyén déi sang vat liéu xanh, vat liéu tudn hoan dugc xem la
giai phap trong tam dé gidm phat thai trong giai doan dau cla
chuéi gia tri.

Vat liéu xanh dugc hiéu la vat liéu c6 muc tiéu hao ning
lugng thap trong san xuat, than thién v&i méi trudng, co6 thé
tai ché hoac phan hay sinh hoc, va gilp tiét kiém nang lugng
trong st dung. Con vat liéu tudn hoan nhan manh nguyén tac
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“giam - tai st dung - tai ché&”, bién phé thai céng nghiép, tro xi,
c6t liéu i thanh ngudn nguyén liéu mdi, giam ap luc khai thac
tai nguyén thién nhién.

Hién nay, nhiéu doanh nghiép trong nudc da phat trién cac
dong gach khong nung, xi mang giam clinker, bé téng téi ché,
vat liéu cach nhiét, son phan quang, gbé nhan tao ti phé thai
nhua... gép phan dang ké vao muc tiéu gidm phat thai carbon.

Déc biét, cdng nghé san xudt minh bach vé phat thai, cho
phép do ludng va cong bé lugng CO, tuang ting cho moi tan
san pham (Environmental Product Declaration - EPD), dang tr&
thanh yéu cau bét budc tai nhiéu quéc gia. G Viét Nam, viéc
sém hinh thanh hé théng danh gia va chiing nhan phat thai
cho vat liéu xay dung 1a co s& dé dua tiéu chi carbon tré thanh
yéu t6 canh tranh cia doanh nghiép.

TU DUY VONG D01 - NEN TANG DANH GIA PHAT THAI
VA QUYET BINH PAU TU

Phuong phédp danh gid vong ddi cong trinh (Life-Cycle
Assessment - LCA) dugc xem la cong cu hiéu qud nhat dé
lugng hoa va so sanh cac phuong an thiét ké, vat liéu, cong
nghé thi cong vé mat phat thai va nang lugng.

Théng qua LCA, cac nha thiét k&, chd dau tu ¢ thé nhan
biét dugc giai doan nao phat thai nhiéu nhit dé dua ra giai
phap téi uu. Vi dy, lua chon vat liéu ¢ EPD thap, giam chiéu
day cdu kién, hay 4p dung cau kién lap ghép nham tiét kiém
vat liéu va nang lugng.

Tai nhiéu quéc gia, bao cao LCA da tré thanh mot phan bat
budc trong hé sa thiét ké cong trinh 16n. Viét Nam dang tiing
budc xay dung co s& dit liéu vé phat thai vat liéu, husng téi tich
hop LCA vao tiéu chudn céng trinh xanh trong thai gian tdi.

Trong tu duy vong ddi cong trinh, giai doan st dung tiéu thu



nang lugng I16n nhat va la nai vat liéu phat huy gia tri lau dai. Mot
cdng trinh stirdung vat liéu cach nhiét, vat liéu phan xa nhiét hay
kinh tiét kiém nang lugng sé gidam dang ké nhu cau lam mat,
chiéu sang, qua do cat giam phat thai trong van hanh.

TU goc do kinh té, néu chi tinh chi phi dau tu ban dau, vat
liéu xanh c6 thé @&t hon so véi vat liéu truyén théng. Tuy nhién,
khi xét dén chi phi vong dsi cong trinh (Life-Cycle Cost) - bao
g6ém chi phivan hanh, bao tri va gia tri thu hoi sau st dung - vat
liéu xanh lai mang hiéu qud cao hon.

Do dé, viéc lua chon vat liéu can dugc danh gia dua trén
vong ddi, thay vi chi dua vao chi phi dau tu ban dau. Day la
budc chuyén tu duy quan trong trong thiét ké va quan ly céng
trinh hién dai.

P61 MG1 CONG NGHE - BUGC POT PHA TRONG GIAM
PHAT THAI

DPé vat lieu khong chi “xanh & dau vao”, ma con gép phan
giam phat thai trong suét vong doi cong trinh, can dén nhiing
budc dot pha cong nghé:

Ung dung c6ng nghé san xudt xanh: st dung nang lugng
tai tao trong nha may xi mang, gach, thép; tai s dung nhiét
thai trong san xuat.

Phat trién vat liéu théng minh: vat liéu tu phuc héi, tu lam
sach, vat liéu hap thu CO, trong qua trinh st dung.

Thi cdéng cong nghiép hda, lap ghép: giam phé thai, giam
thai gian thi cong, ki€ém soét tét chat lugng cau kién va luong
vat liéu st dung.

Hé thong quan ly nang lugng théng minh (BMS) trong van
hanh: giam sét tiéu thu nang luong theo thai gian thuc, téi uu
hoat déng thiét bi, kéo dai tudi tho vat liéu.

Pay la hudng di quan trong gilp nganh vat liéu va Xay
dung cuing tién tGi trung hoa carbon, dap Ung cac tiéu chuan
cdng trinh xanh ngay cang khat khe ctia thé gidi.

CHUNG NHAN XANH - THUGC DO CHO PHAT TRIEN
BEN VUNG

Trong béi canh thi trudng vat liéu chuyén manh sang san
xudt xanh va minh bach phat thai, viéc dat dugc chiing nhan,
nhan xanh hoac tiéu chuan céng trinh xanh (LEED, LOTUS,
EDGE, BREEAM...) tr& thanh minh ching ré rang cho cam két
phét trién bén viing cGa doanh nghiép.

Cac chu dau tu, nha thau ¢ cong trinh dat ching nhan
xanh khéng chi khdng dinh uy tin, ma con dugc hudng Igi

tUr uu dai tin dung xanh, chinh séch thué va su tin cdy cua thi
trudng quéc té. Day la xu hudng khong thé dao ngugc khi Viét
Nam héi nhap sau vao chudi cung (ing vat liéu va xay dung
toan cau.

CHUOI KHEP KIN “VAT LIEU - THI CONG - TAI SU
DUNG”

Dé xay dung hé sinh théi cdng trinh xanh hoan chinh, can
md& rébng mo hinh “vat liéu - thi cong - téi st dung” theo huéng
khép kin. Nghia I3, tir khau thu gom phé thai xay dung, tai ché
vat liéu, san xudt cau kién téi s dung, dén thi cong lap ghép
va quan ly van hanh théng minh déu phai két néi trong mét
chubi dit lieu théng nhat.

Diéu nay doi héi suvao cudc déng bo clia cac cd quan quan
ly, doanh nghiép va nha nghién ctu. B4 Xay dung dang phoi
hop v6i cac b, nganh lién quan d€ hoan thién chién lugc phat
trién vat liéu xay dung xanh, xay dung co s& dit liéu phat thai,
thic ddy mé hinh kinh té tudn hoan trong nganh Xay dung,
gop phan thuc hién cam két gidm phat thai rong vé “0” vao
nam 2050.

HUGNG TGI NGANH XAY DUNG TRUNG HOA CARBON

Trong xu thé toan cau héa va chuyén déi nang lugng,
nganh Xay dung Viét Nam budc phai thay déi. Viéc t8i uu héa
nang lugng, st dung vat liéu xanh va ap dung tu duy vong dai
cbng trinh khoéng chi 1a Iua chon, ma 1a yéu cau bét budc dé
thich ng véi quy chudn quéc té va muc tiéu phat trién bén
v(tng cla dat nudc.

Gidm phat thai carbon tir nganh Xay dung khong thé dat
dugc chi bang cac gidi phap don 1é. N6 doi hoi mét chién lugc
téng thé, két hgp gitta d6i mai cong nghé, hoan thién thé ché,
thac ddy tai chinh xanh va nang cao nhan thic xa hoi.

Toi uu vong doi cdng trinh - tir vat liéu, thiét ké, thi cong
dén van hanh va tai ché - chinh 13 chia khéa dé vira tiét kiém
tai nguyén, vira giam phat thai, vira d@m bao hiéu qua dau tu
va chat lugng cong trinh.

Phat trién cong trinh xanh khéng chi 1 xu huéng cda
tuong lai ma la trach nhiém cta hién tai. Khi moi vat liéu, méi
chi tiét thiét k&, méi quyét dinh thi cong déu duoc dat trong tu
duy vong doi, nganh Xay dung sé khéng chi kién tao nhiing
cdng trinh bén vitng, ma con gép phan hién thuc héa cam két
Net-Zero 2050 cta Chinh ph( Viét Nam - vi mét nén kinh té
xanh, tiét kiém nang luong va phat thai thap.
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NGUYEN VAN PUC’

Chuyén déi giao thong xanh chi thanh cong khi co su phéi hop nhip nhang gitia Nha
hudc, doanh nghiép va hé thong tai chinh. Co ché chinh sach phai di kem tiéu chuadn
ky thuat va hé tro tin dung, tu do tao diéu kién dé xe dién va ha tang sac phat trién

dong b6 trong do thi.

DINH DANH TRAM SAC LA “HA TANG KY THUAT
GIAO THONG PO THI”

Ngay 22/7/2022, Thu tudng Chinh phd ban hanh Quyét
dinh 876/QD-TTg phé duyét Chuong trinh hanh déng vé
chuyén ddi nang lugng xanh, gidm phat thai khi carbon
va khi methan c@ia nganh GTVT, trong béi canh Viét Nam
chuyén tu tu duy ‘tiét kiém nang lugng” sang “chuyén dich
nang lugng co6 cdu truc”, tuc la khéng chi giam tiéu thu xdang
dau don 1&, ma cai té m6 hinh van tai va ha tang nidng lugng
di kém.

Quyét dinh 876/QD-TTg quy dinh 16 trinh dién hoa
phuong tién giao théng theo hudng cé trong tam va kha
thi, uu tién cac phan khac dé trién khai trudc (xe may dién,
taxi dién, xe bus dién) dé tao ra hiéu tng quy md va hiéu
Ung hanh vi trong giao thong dé thi.

Diém a khoan 3 Diéu 1 Quyét dinh 876/QD-TTg quy dinh
vé 16 trinh chuyén ddi nang lugng xanh ddi véi linh vuc
dudng bé nhu sau: “Giai doan 2022-2030, thuc day sén xuat,
13p rap, nhap khdu va chuyén ddi st dung cac loai phuong
tién giao théng co gidi dudng bo st dung dién; mé rong
phéi tron, st dung 100% xang E5 d6i vGi phuong tién giao
théng co giGi dudng bo. Phat trién ha tang sac dién dap tng
nhu cau cta ngudi dan, doanh nghiép. Khuyén khich cac
bén xe, tram diing nghi xay dung mai va hién hitu chuyén
d6i theo tiéu chi xanh; Giai doan 2031-2050, dén ndm 2040,

® Giang vién, Truong Dai hoc Cong dodn
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tung budc han ché tién t&i diing san xuat, 1ap rap va nhap
khau xe 6 t6, xe mé t6, xe gdn may sir dung nhién liéu héa
thach dé sit dung trong nudc. D&n nam 2050, 100% phuang
tién giao thong co gigi dudng bo, xe mdy thi cong tham
gia giao thong chuyén déi sang st dung dién, nang lugng
xanh. Toan b6 cac bén xe, tram diing nghi dat tiéu chi xanh;
chuyén ddi toan bd may moc, trang thiét bi xép, d& st dung
nhién liéu hda thach sang s dung dién, nang lugng xanh.
Hoan thién ha tang sac dién, cung cap nang lugng xanh
trén pham vi toan quéc dap Uing nhu cau cla ngudi dan,
doanh nghiép”.

Diéu nay c6 y nghia rat I6n, bgi trong co cdu phat thai
clia nganh GTVT, hoat dong van tai do thi va phuong tién
ca nhan chiém ty trong ap dao, dac biét tai cac thanh phé
I6n nhu Ha Noi va TP.HCM. Va, viéc thay thé xe mdy xang cl
nat bang xe may va xe bus dién khéng chi giam phat thai,
ma con gidam 6 nhiém bui min PM2.5 va tiéng 6n, hai yéu t6
tryc tiép lién quan dén sutic khoe cong dong va chi phi'y té.

Péng chu y, diém dot pha thé ché quan trong nhat cla
Quyét dinh 876/QD-TTg la xac dinh tram sac va tram cap
nang lugng xanh 1a mét cau phan cta hé théng ha tang
giao thong, thay vi chi coi day la “cong trinh néng lugng”
nhu cach tiép can trudc day.

Diém b, khodn 4 Diéu 1 Quyét dinh 876/QD-TTg quy
dinh: “Quy hoach va xay dung: hé théng tram sac dién, tram
cdp nang lugng xanh trén mang quéc 16 chinh yéu, m& rong
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ra mang lugi dudng bé toan qudc; ha tang tram sac dién,
tram cdp nang lugng xanh cho phuong tién giao théng co
giGi dudng bo tai cac cang bién, cang thay noéi dia, cang
hang khéng, bén xe va nha ga”.

Su thay d6i nay mé ra cd s& phap ly dé tich hgp tram sac
truc ti€p trong quy hoach va phan bé quy dat giao théng.
Nh& doé, tram sac c6 thé dugc bé tri tai mang quéc 16 chinh
yéu, hé théng dudng bo, cadng bién, cdng thiy néi dia, cdng
hang khoéng, bén xe, nha ga, cing nhu bai d6 va depot
xe bus, cac diém trung chuyén va khu vuc TOD (Transit-
Oriented Development), tao nén mang luéi cung cap nang
lugng theo tuyén van tai thuc té thay vi moé hinh cap dién
tap trung nhu trudc.

Dong thoi quy dinh tai néi dung nay cing cho thay,
Quyét dinh 876/QD-TTg khuyén khich két hgp dién mat troi
ap mai tai depot va bai dé xe nham tu san xudt - tu tiéu thu
tai ché, gop phan gidm phu tai gid cao diém va gidm ap luc
[én lugi dién d6 thi.

Noi cach khac, chuyén déi giao théng xanh khéng chi
la thay d6i phuong tién, ma la tai cdu trac quan hé gitia ha
tang giao théng va ha tang nang lugng, huéng tgi van hanh
hiéu qua va phat thai thap.

Thuc tién trién khai tai Ha Noi va TP.HCM cho thay, viéc
hién thuc héa Quyét dinh 876/QD-TTg khong chi phu thudc
vao khung chinh sach quéc gia, ma con gan chat véi cau
trdc quan ly d6 thi, nang luc diéu hanh va cach thic phéi
hop lién nganh cla tiing dia phuong.

Ha Noi lua chon cach lam chd déng theo hudng diéu
hanh tap trung va dung céng cu chinh sach tai chinh cong
khi stta d6i Nghi quyét ctia HDND dé tdng murc hé trg dau
tu xe bus dién tir 50% lén dén 70%, déng thoi dat muc tiéu
dién hoda toan b6 xe bus trudc nam 2030, sém hon 20 nam
5o Vdi 16 trinh quéc gia. TU d6, thanh phé tao dugc “diém
tua thi truong” thong qua doéi xe bus - mét linh vuc ¢6 co
ché trg gia va quan ly van hanh tap trung, gilip giam rdi ro
cho doanh nghiép va xay dung niém tin chuyén déi.

Ngugc lai, TPHCM ap dung mé hinh thi truong maé va
huy dong nguén luc xa hoi, két hgp tin dung xanh, trg luc
tai chinh cho doanh nghiép van tai va nha dau tu tram sac,
cung vai hgp tac quéc té (UNDP) dé xay dung quy chuan ky
thuat va mé hinh dau thau tram sac. Diéu nay giip TP.HCM
tang t6c quy mo hda, thé hién qua ty 1é taxi dién, bus dién
va mang lugi tram sac tang nhanh trong thai gian ngan.

Song, véi tdc d6 tang trudng hon 2.000 xe mébi thang (6
thang dau nam 2025) dang gay ap luc I1én cho ha tang sac.
TP.HCM dang phéi hop véi Chuang trinh phat trién cla Lién
Hop Quéc - UNDP xay dung S6 tay huéng dan ddu thau va quy
chuén tram sac xe bus, ra soat tiéu chi, vi tri [3p dat tram sac
gén véi Vanh dai 4 va cac dau méi giao théng trong diém...
Khé khan 16n nhat hién nay la chua c6 co ché thu héi, x ly
phuang tién ci va chinh sach cu thé cho dau tu tram sac.

Kinh nghiém tur hai d6 thilén cling cho thay nhirng thach
thic mang tinh nén tang chua dugc giai quyét triét dé.

Tha nhat, cd Ha Néi va TP.HCM déu dang déi mat vai bai
toan tai chinh chuyén déi, khi chi phi dau tu phuong tién
va ha tang sac van cao so véi nang luc tich IGy cla doanh
nghiép va ngudi dan.

Tha hai, hé théng tram sac, dac biét tai khu dan cu,
chung cu va bai d6 trong nha, dang thiéu chudn ky thuat
théng nhat, dan téi tinh trang ché can khong sac dugc, ché
¢6 sac lai khong bdo dam an toan hoac két n6i thuén tién.

Thi ba, chua c6 co ché thu héi va xtt ly phuong tién ca
- mot mat xich quan trong dé loai bé xe phat thai cao va
tranh gia tang téng luong phuaong tién.

Theo cac chuyén gia, khi dua Quyét dinh 876/Qb-TTg
vao trién khai, nhiéu diém “nat that” thé ché - ky thuat -
kinh té& dang khién téc d6 chuyén d6i nang lugng clia nganh
GTVT c6 nguy cd cham hon so vai yéu cau cia NDC va muc
tiéu Net Zero. Trong d6 thach thiic 16n nhat chinh la chua
¢6 cd ché gia dién theo khung gid (TOU) danh riéng cho ha
tang sac cong cong va doéi xe van tai cdng cdng. Khi xe dién
sac theo biéu gia dién sinh hoat hodc céng nghiép théng
thudng, chi phi van hanh bus dién va taxi dién thudng cao
hon hoac chi tuong duong xe chay nhién liéu héa thach,
khién cac doanh nghiép van tai ngan ngai dau tu chuyén
d6i doi xe.

Da6i vai cac dob thi 16n, néu khéng sém co biéu gia TOU
uu tién sac dém va thap diém, hoat déng sac sé dén vao
gi& cao diém, gay cang thing luéi dién va tang tén that hé
théng.

Vi vay, can xay dung biéu gia dién chuyén biét cho
tram sac cung co ché hgp dong phu téi linh hoat (Demand
Response), d€ doanh nghiép cam két dich chuyén thdi diém
sac sang khung gig it tac dong dén lugi dién.

Mot vudng mac khac mang tinh “d6 thi hoc” la khéong ¢
quy chuan hoan chinh cho tram sac trong chung cu va bai
d6 xe trong nha. Nhiéu ban quan tri lo ngai rdi ro “chay lan
nhiét pin” (thermal runaway) va khéng cho phép lap dat,
dan dén tinh trang “co xe dién nhung khéng c6 nai sac”.
DBay khéng phai la van dé ky thuat don thuan, ma la van dé
thiét k& cdng trinh va van hanh toa nha.

Do d6, can s6m ban hanh quy chuan PCCC riéng cho khu
vuc dé xe ¢ tram sac, bao gém yéu ciu théng gid, cdm bién
nhiét, ddi cach ly an toan, khu vuc céch ly pin khi xay ra sy
€6, quy trinh quén ly nhiét va kiém dinh thiét bi dinh ky.

Song song, Nha nudc can ban hanh mau néi quy sac
chuan ap dung cho chung cu va bai dé, dé tranh méi toa
nha “mot kiéu quan ly”, gay tri tré chuyén déi nang lugng...

BGi canh nay cho thay, chuyén déi giao théng xanh
khong thé chi dua vao y chi chinh quyén hay xu huéng thi
trudng, ma can mot hé sinh thai phéi hop ba bén: Nha nudc
tao khung phép ly va tiéu chuan; doanh nghiép cung tng
gidi phap céng nghé - van hanh; hé thong tai chinh cung
cap von véi diéu kién phu hgp, minh bach dua trén tiéu chi
moi trudng - xa hoéi - quan tri (ESG).
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PHAT TRIEN XANH

Phat trién van tai duong b6 xanh -

thong minh

KHANH LE

Sau 10 nam thuc hien Chién lugc phat trién dich vu van tai duong bo giai doan 2015
- 2025, linh vuc van tai duong b6 da dat duoc nhiéu két qua tich cuc, gop phan quan
trong nang cao nang luc van tai quoc gia va tling budc dap ung nhu cau hoi nhap
quoc té vai tiéu chigiao thong xanh va ITS.

VAN TAI DUONG BO CHIEM UU THE

TU nam 2015 - 2025, két cau ha tang giao théng clia nudc
ta da c6 nhiing budc phat trién manh mé, déng vai trd quan
trong trong thuc ddy tang trudng kinh té - xa hoi, bdo dam quéc
phong an ninh. NGi bat 13 linh vuc dudng bé, véi téng chiéu dai
mang luéi dat khoang 594.000 km vao nam 2023, trong dé co
gan 2.000 km dudng cao to¢, tang manh so vai khoang 600
km ndam 2015 va cudi nam 2025 sé c6 3.000 km dudng cao téc.
Nhiéu tuyén cao t6c trong diém da hoan thanh va dua vao khai
théc, tiéu bi€u nhu cac doan tuyén thudc tuyén cao téc Bac -
Nam phia Dong. Cac tuyén két n6i vung Tay Nguyén, Tay Bac,
PBSCL ciing tirng budc dugc trién khai, tao dong luc phat trién
kinh té€ lién viing.

Theo Cuc Budng bo Viét Nam, thuc hién Chién lugc dich vu
van tai dudng bé tinh dén dau nam 2025, van tai dudng bd van
dam nhan hon 70% khéi lugng van chuyén hang héa noéi dia.
Tinh theo tan.km (khéi lugng x quang dudng), thi phan dudng
bé van chiém khoang 60% vugt xa cac phuang thic con lai nhu
dudng thay ndi dia (~17%), dudng sat (~2%), hang hai noi dia
(~19%), hang khéng (~0,1%). Tuy nhién, di€u nay ciing dua van
tai duding bo chiu nhiéu ap luc nhu chi phi van tai cao, Un tac tai
cac clfa ngo do thi, phat thai I&n, rdi ro tai nan giao théng.

Bén canh do, phuong tién van tai dugc ting trudng vé s
lugng va chat lugng (khoang 8 - 10%/nam): Theo théng ké, nam
2013 ca nudc c6 téng s 121.897 phuang tién kinh doanh van
tai (bao gém xe khach va xe cdng-ten-na); dé€n nam 2016, ca
nuéc cé téng s 219.038 phuong tién kinh doanh van tai, tang
97.141 phuong tién so véi nam 2013. Tinh dén hét nam 2024, ca
nudc c6 khodng 956.062 6t6 kinh doanh van tai da 1ap dat thiét
bi giam sat hanh trinh (trong d6 348.450 6td van chuyén hanh
khach, 607.612 6t6 van chuyén hang héa) véi téng s6 100.303
don vi kinh doanh van tai. ..

Su xuat hién loai hinh xe hgp déng tng dung cong nghé
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phan mém nhu Grab, Be, Gojek... da thic ddy canh tranh va lam
thay d6i manh mé co cdu doi xe. Chat lugng phuong tién ciing
duogc cai thién rd rét; nhiéu doanh nghiép dau tuxe ddi méi, trang
bi diéu hoa, wifi, GPS, camera hanh trinh, gép phan nang cao trai
nghiém va an toan cho hanh khach. Cac quy dinh ky thuat dugc
cap nhat theo 16 trinh kiém soét khi thai Euro 4, Euro 5, dac biét 13
VGi xe tai va xe khach. Mét s6 dia phuong da dua vao van hanh xe
buyt st dung nhién liéu sach nhu CNG (Ha N6i, TRHCM, Can Tho),
va thi diém xe buyt dién (VinBus), danh ddu budc dau trong qué
trinh chuyén d6i xanh trong van tai hanh khach céng cong.

UNG DUNG KHOA HOC CONG NGHE TRONG QUAN LY
VAN TAI

Theo Cuc Budng bo Viét Nam, véi viéc ing dung cdng nghé
thong tin trong quan ly hoat dong kinh doanh van tai va cai
cach hanh chinh da gép phan thay déi dién mao véi viéc sé hda
céc dich vu cong toan phan.

Cu thé ndm 2009 da bat dau thuc hién viéc I3p thiét bi giam
sat hanh trinh (TBGSHT) trén 6t6 kinh doanh van tai, sé lugng va
déi tugng phai lap TBGSHT dugc mé réng va tang dan qua ting
nam. Hé théng TBGSHT ddi vai 6t6 kinh doanh van téi c6 thé
xem xét trén 3 goc do: Quan ly nha nudc, doanh nghiép van tai,
va an toan - xa héi. Bay la mot cdng cu chinh gitp cho cong tac
quan ly hoat dong van tai, giup co quan chiic nang gidm sat lién
tuc vé vi tri, toc d6, hanh trinh, thai gian lai xe. .. clia phuong tién;
tao ca s& ditliéu dé xt ly vi pham (qua t6c do, chay sai tuyén, qué
thai gian lai xe...); H6 trg trién khai cac chinh sach vé an toan
giao théng, gidm thiéu tai nan; bén canh d6 giup cho coéng tac
kiém soat xe ra/vao cho luc lugng Hai quan, Bién phong, hé trg
cho céng téac thu thué dsi véi don vi kinh doanh vén tai (nganh
thué mét s6 dia phuong thong qua thiét bi giam sat hanh trinh
dé ap muc thu thué). Ngoai ra con gop phan hd trg cong tac
diéu tra tai nan giao théng, diéu tra, phong chéng tdi pham; hé
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trg cong tac truy viét ngudi bi dich bénh, dac biét trong thdi
gian phong chéng dai dich Covid-19 da phat huy hiéu qua trong
cong tac quan ly. C6 thé khang dinh hé théng TBGSHT da mang
lai hiéu qua ro rét trong quan ly va nang cao an toan giao thong
cho 6t6 kinh doanh van tai. Két qua 5 nam gan day co quan
quén ly da thu héi phu hiéu/bién hiéu cda 101.262 phuaong tién;
nhac nhé/chan chinh 1.132.465 phuong tién; diéu tra ho tro tai
nan giao théng khoadng 275 vu; giam vi pham t6¢ d6 binh quan
15 - 20% so vdéi trudc khi ap dung déng bé.

DaGi vai phan mém dich vu cong truc tuyén cap do 4 vé cap,
déi gidy phép kinh doanh van tai, déi bién hiéu, phu hiéu ét.
Trong do6 quan ly, cap nhat toan b co s& dir liéu vé tuyén va
biéu do tuyén van tai hanh khach cé dinh toan quéc. Phan mém
dich vu céng truc tuyén cap do 4 vé cap, déi gidy phép kinh
doanh van tai dudng bd quéc té va cap, ddi s6 lién van qudc
té& tham gia Co ché mét clra quéc gia va Co ché mét clra ASEAN
dugc dua vao st dung tir nam 2018 tai Cuc Buong b Viét Nam
va 63 SG GTVT (nay la S& Xay dung).

Cung vai sy phét trién clia cdng nghé thong tin ngay cang
manh mé, trong thoi gian gan day, nhiéu doanh nghiép kinh
doanh van tai bang xe taxi da tng dung phan mém diéu hanh
thay thé cho phuaong phap diéu hanh truyén théng (s dung bo
dam). Bén canh d¢, trén thé gidi cing nhu & Viét Nam da xuat
hién nhiéu phuong thic trg giup ngusi dung dat (goi) xe mot
cach nhanh chéng va thuan tién théng qua cac thiét bi théng
minh (smartphone). N&i bat 1a cac Ung dung Grab, Uber, BE,
Emddi,...da va dang c6 chiéu hudng ngay mét phét trién manh.

PHAT TRIEN VAN TAI XANH, ITS

Ciing theo Cuc BPuding bé Viét Nam, dé thuc hién Chién luoc
phét trién dich vu van tai trong thdi gian téi (tdm nhin 2050) can
thiét phai xay dung mét chién lugc dich vu van tai toan dién va
bén viing, c6 tam nhin dai han, phan anh day dd nhiing thay doi
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trong phat trién kinh té - xa héi ctia Viét Nam trong giai doan tdi.
Chién lugc méi can phai dap Ung cac yéu cau phat trién clia dat
nudc; dong thai giadi quyét hiéu qua nhimng tén tai, han ché hién
tai trong linh vuc van tai. Chién lugc nay can dé xuat cac quan
diém, muc tiéu va gidi phap cu thé nham phat trién manh mang
Iugi cao t6c¢ 5.000 km dén nam 2030, phat trién hé théng dich
VU van tai c6 nang luc, tng dung giao thong théng minh (ITS),
quan ly van tai bang di liéu s6; chat lugng va hiéu qua cao, an
toan, than thién véi méi trudng trong giai doan phét trién tiép
theo.Déng thai, can nghién ctu dé phi hgp véi chi dao ctia Tha
tudng Chinh pha tai Quyét dinh 876/QD-TTg ngay 22/7/2022
phé duyét Chuong trinh hanh déng vé chuyén déi nang lugng
xanh, gidm phat thai khi cac-bon va khi mé-tan cia nganh giao
théng van tai, tang lién két vung, phat trién trung tam logistics,
giam phu thuéc vao van tai dudng bo don [é.

DE dap ting yéu cau phat trién bén viing va dinh huéng
xanh - théng minh trong giai doan dén nam 2030, can tiép tuc
hoan thién cac co ché khuyén khich dau tu vao linh vuc van tai
theo huéng thiét thuc, 8n dinh va hap dan. Nha nudc can c
chinh sach tin dung riéng cho nganh van tai, dac biét la dau tu
vao xe buyt dién, xe tai sach, tram sac, tram ti€p nhién liéu CNG;
déng thai, nghién ctiu uu dai thué thu nhap doanh nghiép va
khau hao nhanh cho cac phuang tién than thién méi trudng.
Mé hinh PPP can dugc ap dung réng rai trong xay dung bén
xe, bai d6, trung tam logistics, tuyén xe buyt nhanh BRT hodc
metro, v&i quy trinh lua chon nha dau tu minh bach, céng khai
va 6 ca ché chia sé rdi ro rd rang. Ngoai ra, nén co cac chuang
trinh hé trg ky thuat cho doanh nghiép nho, hgp tac xa vé nang
cao nang luc quan tri, quan ly tai chinh va ti€p can cong nghé
van tai hién dai. Chi khi c6 chinh sach khuyén khich hiéu qua va
1au dai, luc lugng doanh nghiép van tai mdi c6 thé phat trién én
dinh, gop phan thuc hién thanh céng cac muc tiéu chién lugc
da déras
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Doanh nghiép xa hoi - Canh tay cua
chinh quyén dia phuong!

NGUYEN HOANG LINH

Sau nhting dot bao lutlién tiép xay ra, sau mot thoi gian chinh quyén dia phuong 2
cap divao hoat dong, sau chung ki€n lan song nguadi dan ca nudéc ung h¢ déng bao
gap kho khan, mat mat trudc thién tai.., nhiéu ngudi chgt nhan rarang, Viet Nam
dang co mot tai san vo cung quy gia cho su phat trién bén viing cua dat nuac, do
la van hoa chiase, 1a "bau oi thuong lay bi cung’, 1a "1a lanh dum la rach”... Mot van dé
dugc dat ra: Vay mo hinh doanh nghiep xa hoi (DNXH) cua nudc ta hien nay co dang

duoc khuyén khich phat trién?

Trudc hét, c6 thé hiéu ngadn gon, DNXH Ia mét mé hinh
kinh doanh dugc thanh Iap nham thuc hién céc muc tiéu
xa hoi va st dung lgi nhuan dé tai dau tu cho muc tiéu do
hodc cho cong doéng, thay vi t8i da hoa Igi nhuan cho ¢
dong hodc chi sé& hiru. Luat Doanh nghiép 2014 quy dinh,
DNXH la doanh nghiép dugc dang ky thanh lap theo quy
dinh phap luat; st dung it nhat 51% t6ng Igi nhuan hang
nam cda doanh nghiép dé tai dau tu nham thuc hién muc
tiéu xa hoi, méi trudng nhu da dang ky.

Chinh vi muc tiéu phuc vu xa héi va philgi nhuan ay nén
DNXH dugc hé théng phap luat cta Viét Nam khuyén khich
phat trién.

Tha nhat, cht s hiu doanh nghiép, ngudi quan ly
DNXH dugc xem xét, tao thudn Igi va ho trg trong viéc cap
gidy phép, chiing chi va gidy chléing nhan cé lién quan theo
quy dinh phép luat.

Tha hai, DNXH dugc ti€p nhan vién trg phi chinh phua
nudc ngoai dé thuc hién muc tiéu gidi quyét cac van dé xa
héi, méi trudng theo quy dinh clia phap luat vé ti€p nhan
vién trg phi chinh phi nudc ngoai. Ngoai khoan vién trg
nay, DNXH dugc tié€p nhan bang tai san, tai chinh hoac hd
tro ky thuat tir cac ca nhan, co quan, t6 chic trong nudéc va
t6 chuc nudc ngoai da dang ky hoat dong tai Viét Nam.

Thu ba, DNXH hoat dong trong linh vuc khoa hoc, céng
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nghé dugc hudng cac uu dai vé thué thu nhap doanh
nghiép, nhu doanh nghiép thuc hién du an dau tu mdéi
trong linh vuc nghién cdu khoa hoc va cong nghé dugc
hudng thué suat uu dai 10% trong thai han 15 ném; Mién
thué thu nhap doanh nghiép 4 nam, gidm 50% s6 thué phai
ndp trong 9 nam tiép theo...

Uu dai la thé, khuyén khich nhu thé nhung cho dén
nay, so liéu thong ké vé d6i ngti DNXH dugc hinh thanh va
hoat dong trén ca nudc rat khan hiém va khéng day du. Tuy
nhién, c6 mot con s6 théng ké dang tin cay cho thdy, sau gan
6 nam Luat Doanh nghiép nam 2014 c6 hiéu luc, s6 lugng
DNXH dang ky hoat ddng vé&i co quan dang ky kinh doanh
tinh dén cudi thang 4/2020 mai khoang 140 doanh nghiép.
Mét con s6 udc tinh khac cho biét, c6 khoadng 25.600 t6
chtic c6 kha nang trg thanh DNXH, bao gém cac hgp tac xa,
quy tin dung va cac t8 chuic phi lgi nhuan khac...

VGi moét dan toc giau long nhan i nhu Viét Nam trai
qua chiéu dai lich sit @ ching minh, & mét dat nudc dang
vuon lén sau muén van kho khan cta hau qua chién tranh
va thién tai bao 10, 1& ra m6 hinh DNXH phai dugc phét trién
réng rai méi dung. Vay nguyén nhan tu dau?

Han nhiéu ngudi con nhé trong L& ky niém 80 ndm Ngay
truyén théng nganh Van hoéa, Téng Bi thu Té Lam da khéng
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dinh: “Van héa la nén tang tinh than cta xa hoi, vira la muc
tiéu, via 1a déng luc clia su phat trién; van hoa la siic manh
mém, la ndng lugng géc vé tan cla dan toc Viét Nam”.

Qua that, ti ngan dai nay, Viét Nam c6 mot tai sdn vo
cung quy gia cho su phat trién bén viing cla dat nudc, dé
la van hoa chia sé, la "bau oi thuang lay bi cung", la "la lanh
dum 13 rach"..., 1a nguén dong luc cét 16i cho DNXH phat
trién, 1& gi khong dugc tén vinh va khuyén khich?

P& c6 nhan xét rang thong diép ay cta Téng Bi thu T
Lam khéng chi 1a dinh hudng; d6 la I6i hiéu triéu, goi nhac
chiing ta vé can c6t cta dan tdc. Trong suét chiéu dai lich
s, t nhitng ngay dau dung nudc, qua nhitng cudc khang
chién vé quéc vi dai, cho dén hanh trinh kién thiét dat nudc
hém nay, van hoa luén la siic manh mém nhung bén bi
nhat, xay dung nén phdm chat Viét Nam: yéu nudc, nhan
nghia, hi€u hoc, kién cudng, doan két, sang tao, thich ting
linh hoat véi moi bién déng. Nhitng pham chat dy khéng tu
nhién c6, ma dugc hun duc qua hang nghin nam lich su, tra
thanh “ma gen tinh than” cta dan toc Viét Nam.

Dén day, nguyén nhan dau tién cé thé xac dinh rdng cho
dén nay, cac cap chinh quyén cla ta chua dat DNXH vao
dung st ménh vén co6 clia no, do la dua van héa chia sé tré
thanh mét trong nhirng nguén luc quan trong dé phat trién
dat nudc, la canh tay néi dai cia chinh quyén cac cap trong
trach nhiém an sinh xa hoi.

Nguyén nhan th( hai xuat phat tir nén tang nguén luc xa
héi con han ché. Cac nghién ctru cho thay tai Viét Nam, hon
60% DNXH hoat déng phai tu bd vn dé thuc hién khéi su
kinh doanh, trong khi & cac nudc phat trién chi s6 nay thap
haon, 8 muc 30 - 40%. DNXH c6 ddc thu la khdng vi muc tiéu
Igi nhuan, lai kinh doanh trén cac thi truéng cé rui ro cao,
nhu bao ton va phat trién lang nghé tha cong truyén théng;
gido duc - dao tao, y té..., lgi suat tai chinh thap nén khong
hap dan d6i véi cac nguén vén dau tu. Cac DNXH rat khé
huy déng nguén vén vay ngan hang vi thudng khéng co
tai san, nha xudng thé chap do phan I6n DNXH hoat déng &
quy mo nho; 13i suat cho vay ctia ngan hang cao hon nhiéu
5o vGi kha nang sinh 16i ctia DNXH; thai gian hoan vén kéo
dai hon cac du an thong thudng...

Thu ba, DNXH la mét hoat dong dac thu trén thuong
trudng nén viéc huy déng nguén nhan lyc phu hgp ciing
c6 han ché nhat dinh. D6 la can nguén nhan su gom da 2
t6 chat, vira co6 tu duy quan tri, diéu hanh cia mét doanh
nhan, viia c6 tam 1dng chia sé v&i st ménh va gia tri xa hoi
cla doanh nghiép.

Do hoat dong dac thu nén DNXH can c6 nhiing quy dinh
phap ly minh bach va ré rang han. Chang han nhu phai ranh
mach khai niém DNXH la mét phdp nhan thuong mai hay
phi thuong mai?

Theo phan tich clia cac chuyén gia, BO luat Dan su xac
dinh DNXH la mot phdp nhan phi thuong mai. V&i quy
dinh nay, DNXH sé khéong dugc thanh lap duéi hinh thiic
la doanh nghiép tu nhan, do doanh nghiép tu nhan khéng

¢6 tu cach phap nhan "phi thuogng mai". Bén canh dé con
quy dinh rang buéc rang, vi DNXH la phap nhan phi thuong
mai nén khéng cé muc tiéu chinh la tim kiém |gi nhuan; néu
¢6 Igi nhuan thi cling khong dugc phan chia cho cac thanh
vién. Diéu nay c6 thé anh hudng dén déng luc cho cac té
churc, ca nhan thanh [ap DNXH.

& goc do khac, Luat Doanh nghiép xac dinh DNXH la
phéap nhan thuang mai, phai st dung it nhat 51% téng loi
nhuan hdng nam clia doanh nghiép dé tai dau tu nham thuc
hién muc tiéu xa héi, moi trudng nhu da dang ky. DNXH c6
thé str dung 49% lgi nhuan con lai theo cach thuc do doanh
nghiép lua chon va quyét dinh. Tham chi, néu cac thanh
vién trong codng ty quyét dinh st dung 49% chia cho cac
thanh vién trong nam tai chinh thi cling dugc coi la hgp
phap.

Cach ti€p can cta Luat Doanh nghiép déi vsi mo hinh
DNXH dugc danh gia céi m& hon, linh hoat hon, phu hgp
vGi nét dac thu cha DNXH, tao nén su can bang gila viéc
thuc hién cadc muc tiéu xa héi ma doanh nghiép huéng téi
va viéc tao nén Igi nhudn cho cac thanh vién thanh lap nén
doanh nghiép.

K& tir ngay chinh quyén dia phuong 2 cip di vao hoat
déng nham muc tiéu gan dan hon dé phuc vu ngudi dan
tét hon, trach nhiém vé an sinh xa héi tai cac dia phuong tré
nén quan trong hon bao gid hét.

Khong chilo toan cat gidm cac thd tuc hanh chinh, giam
phién ha cho ngudi dan va doanh nghiép, nhiéu nhiém vu
quan trong an sinh xa héi thuong xuyén phai dat 1én hang
dau, nhu xda doi, giam ngheéo; giai quyét viéc lam va tao
viéc lam méi; van dé ho trg ngudi khuyét tat; bao trg tré em;
van dé cham sé6c ngudi cao tudi do qua trinh gia héa dan
s8; van dé tai hoa nhap cong dong cho nhiing ngudi man
han tu, nghién ma tdy, t& nan mai dam... Ngoai ra, con rat
nhiéu van dé lién quan dén giao duc, y té du phong, an toan
giao théng, an ninh trat tu, gidm nhe tac ddong 6 nhiém moi
trudng va bién ddi khi hau, van dé van hoa va tiép bién van
héa trong qua trinh phat trién...

Trach nhiém ndng né nhu vay, néu chinh quyén dia
phuang cac cap biét khai thac nguén luc van héa chia sé
day tiém nang trong dan, hinh thanh nhiing "canh tay néi
dai" 1a cac DNXH, mét stic manh vén dugc ghi nhan tir ngan
doi "Dé tram lan khéng dan clng chiu, kho van 1an dan liéu
ciing xong" thi van dé an sinh xa hoi & dia phuong sé nhe
ganh han rat nhiéu!

Theo con s6 théng ké, hau hét cac DNXH hién nay c6
tGi 70% quy mo dudi 20 nhan vién, hoan toan phu hop véi
tadm hé trg phat trién va quén ly Nha nudc & cap xa. Véi su
phéan cap trach nhiém va quyén han manh mé hién nay,
chinh quyén cdp xa hoan toan cé thé hé trg vé mat phap
ly cho cac té chiic xa hoi, cad nhan cac sang 1ap vién muén
chuyén ddi, thanh lap mai; hé trg dao tao nguén nhan luc
quan ly; ghinhan va vinh danh thanh qua cta DNXH tai dia
phuong minh.

ISSN 2734-9888 | 11.2025 XAYDUNG |55



DOANH NGHIEP

HUY LOC

@(ﬁ)

bé phuhagp vai mo hinh chinh quyén dia phuong 2 cap, Bo Xay dung da diéu chinh
cac quy dinh va cong tac quan ly doi vai hé thong cang, bén thuy noi dia, nham tao
dieu kien thuan Igi cho hoat dong dau tu, xay dung, khai thac va van hanh, dong thoi
bao dam an toan trong qua trinh thuc hiéen.

Theo Cuc Hang hai va Budng thay Viét Nam, cd nudc hién ¢
hon 3.500 séng, kénh ndi tinh va lién tinh, phan 16n d6 ra bién qua
124 clra s6ng véi téng chiéu dai trén 80.500 km. Trong d6, khodng
42.000 km so6ng, kénh c6 khd nang khai thac van tai dudng thay.

Tinh dén gilra nam 2025, hé théng cang, bén thay noi dia
trén toan quéc gém 310 cang, trong do c6 202 cang hang hda,
11 cdng hanh khach va 97 cang chuyén dung. Riéng trén tuyén
dudng thiy quéc gia c6 274 cang, con lai 36 cang thudc tuyén dia
phuong. Ca nudc hién c6 6.274 bén thay noi dia, trong d6 5.135
bén dugc cap phép hoat dong (3.091 bén trén tuyén qudc gia va
2.004 bén trén tuyén dia phuong) cing khoang 2.526 bén khach
ngang séng. Ngoai ra, con c6 25 cang va 537 bén thly nam trong
vling nudc cang bién, chli yéu phan b6 trén cac tuyén séng én
nhu séng Hau, séng Tién, séng Dong Nai, séng Vam Co, sdng Sai
Gon, song Nga Bay, séng Gia va Bach Bang...

Nhin chung, hé théng cang, bén thay néi dia da duoc dau tu,
xay dung pht khap ca nudc. Nhiéu cang, bén toa lac tai vi tri thuan
loi gan ctia s6ng, clia bién, trg thanh dau méi quan trong trong
mang ludi két néi gitia van tai dudng b, dudng thly va hang hai.
Ha tang ky thuat tai cac cang, bén thy ngay cang duoc hién dai
héa, kién c6 hda, quy mé dau tu khéng ngling dugc mé rong. Dén
nay, da c6 18 cang du kha nang ti€p nhan tau trong tai dén 5.000
tan va 20 cang c6 thé don phuang tién thiy nuéc ngoai.

Bang chay, linh vuc dau tu cang, bén thay néi dia mang dam
dau an xa hoi hoa. Phan 16n cong trinh hién nay do doanh nghiép
va ca nhan truc ti€p dau tu, quan ly, bao tri va khai thac, gop phan
quan trong thic ddy phat trién van tai thay ndi dia va hoan thién
chubi logistics quéc gia.

V& céng tac quan Iy nha nudc chuyén nganh déi vai cang, bén
thay néi dia, viéc phan cap dugc thuc hién theo hudng ré trach
nhiém va phu hop véi mé hinh t6 chic hién hanh. Theo d6, B6
Giao théng van tai (nay la Bo Xay dung, truc tiép la Cuc Hang haiva
Budng thuy Viét Nam) chiu trach nhiém quan ly ludng tuyén cung
hé thong cang, bén trén cac tuyén dudng thlly quéc gia; UBND cap
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tinh (truc ti€p la S& Xay dung va UBND cap huyén) quan ly doi véi
tuyén dudng thuly va cang, bén thuéc pham vi dia phuong.

T ngay 01/7/2025, nham phu hop véi mo hinh chinh quyén
dia phuong 2 cap, viéc phan cap quan ly bén thay néi dia dugc
diéu chinh theo quy dinh tai Nghi dinh s& 144/2025/ND-CP vé
phan dinh thdm quyén cta chinh quyén dia phuong trong linh
vuc quan ly nha nuéc thudc Bo Xay dung.

Theo @6, UBND cap xa duoc giao thém nhiém vu va tham
quyén trong viéc théa thuan thong sé ky thuat xay dung bén
thly ndi dia, bén khach ngang séng va bén phuc vu thi cong
cong trinh chinh; cdng bé, gia han hodc cham dut hoat dong clia
cac bén trén dia ban thudc pham vi quan ly. Ngoai ra, cap xa con
6 trach nhiém tham gia y kién déi vai viéc stra chira, cai tao, nang
cap hodc nao vét bén thuy, khéng phan biét thudc tuyén quéc
gia hay dia phuong.

Riéng tai TP Hai Phong, theo Nghi quyét s6 226/2025/QH15
ngay 27/6/2025 cGia Quéc hoi vé thi diém mat s6 co ché, chinh
sach dac thu phat trién thanh phé (c6 hiéu luc tirngay 01/7/2025),
Hai Phong dugc trao thdm quyén quan ly déng thai ludng tuyén,
cang va bén thay néi dia trén cac tuyén dudng thay qudc gia di
qua dia ban. Quy dinh nay nham tao diéu kién dé thanh phé chu
dong hon trong cong tac quy hoach, dau tu;, khai thac va bao dam
an toan giao théng dudng thay, dong thai phat huy t6i da tiém
nang, loi thé vé& ha tang va vi tri cdng bién ctia trung tam logistics
I&n nhat mién Bac.

Theo Cang vu Dudng thay ndi dia khu vuc Il, dén nay, hé
théng hanh lang phép ly vé quan ly chat lugng an toan ky thuat,
bao vé& méi trudng, phong chay chira chay déi véi cang, bén thly
noi dia trong qua trinh dau tu xay dung, nang cap, cai tao, bao tri
va khai thac da dugc hoan thién tuong déi day du.

Cu thé, cac quy dinh chung va mét sé ndi dung cu thé lién
quan dén dau tu, xay dung va hoat déng clia cang, bén thy noi
dia dugc néu r6 trong Luat Giao thong dudng thay ndi dia ndm
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2004 (stra d6i, b sung nam 2014) ciing cac hudng dan chi tiét tai
Diéu 15, 16, 17, 18 va 19 Nghi dinh s6 08/2021/ND-CP vé quan ly
hoat déng dudng thay ndi dia (dugc stia déi, bé sung bai Nghi
dinh s6 06/2024/ND-CP).

V& cOng tac bao tri cang, bén thiy noi dia, hién nay da co hé
théng van ban quy pham phép luat quy dinh kha day da va cu
thé. Cac ndi dung nay dugc quy dinh tai Nghi dinh s& 06/2021/
ND-CP vé quan ly chat lugng, thi cdng xay dung va bao tri cong
trinh xdy dung; Théng tu s6 10/2021/TT-BXD ctia Bo Xay dung
hudng dan thuc hién Nghi dinh s6 06/2021/NB-CP va Nghi dinh
56 44/2016/ND-CP; Thong tu's6 06/2021/TT-BXD clia Bo Xay dung
quy dinh vé phan cap céng trinh xay dung va husng dan ap dung
trong quan ly hoat dong dau tu xdy dung va Théng tu's6 21/2022/
TT-BGTVT clia B6 Giao théng van tai quy dinh vé quan ly va bao
tri cong trinh thudc két cau ha tang dudng thay noi dia.

Bén canh d6, déi véi cang thay ndi dia, viéc xay dung, tham
dinh, cong b6 quy hoach hodc phé duyét cac du an dau tu xay
dung, cai tao, ndng cap cang phai can cu theo tiéu chudn “TCVN
10305:2015 - Cang thay noi dia: Phan cap ky thuat”, do Bo Xay dung
dé nghi va Bé6 KH&CN cong bé. Tiéu chudn nay duoc sit dung dé
xac dinh va cong b6 cap ky thuat clia cac cang thuy néi dia.

Theo quy dinh tai Tiéu chudn TCVN 10305:2015, cang thay
hanh khach dugc chia thanh 3 cap ky thuat (tur cap | dén cap IlI),
con cang hang hoa dugc phan thanh 4 cap ky thuat (ti cdp | dén
cap IV), lam can cu cho viéc quy hoach, thiét k& va quan ly khai
thac phu hop vai quy mé, tinh chat cda tiing loai cang.

Dai véi cang va bén thay noi dia, viéc xay dung mdi, nang cap,
stra chira hodc cai tao cong trinh bén phai tuan tha theo “Tiéu
chuén quéc gia TCVN 12250:2018 Cang thay néi dia - Céng trinh
bén - Yéu cau thiét ké€”. Theo tiéu chudn nay, cong trinh bén duoc
hiéu 1a hang muc phuc vu phuong tién thdy neo dau, xép dé hang
héa, don trd hanh khach va thuc hién cac dich vu hé trg khéc. Cac
loai cong trinh bén cang thly noi dia bao gom bén hang hoa, bén
hanh khach, bén téng hgp va bén chuyén dung.

Riéng d6i vai cang thay néi dia, trong qué trinh khai thac, cht
dau tu hoac dan vi quan ly, khai thac cang co trach nhiém thuc
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Cang, bén thiy ngi dia phdi tudn thii cac quy dinh hién hanh
vé bao tri cong trinh, bao dam an toan ky thudt trong qua
trinh khai thac.

hién kiém dinh dinh ky theo quy dinh tai Diéu 21 Nghi dinh s6
08/2021/NB-CP, nham bao dam an toan ky thuat va duy tri chat
lugng céng trinh trong sudt qua trinh van hanh.

Ciing theo Cang vu Budng thay noi dia khu vuc I, dé cang,
bén thay dap Ung cac quy dinh hién hanh vé an toan ky thuat,
chi dau tu can bao dam du an phu hgp voi quy hoach dugc
phé duyét (ctia UBND cap tinh hodc quy hoach quéc gia), déng
thai tuan tha nghiém ngat tiéu chudn TCVN 12250:2018 vé thiét
k& cdng trinh bén va cac tiéu chuan ky thuat chuyén nganh lién
quan. Ngoai ra, phai hoan thién day du cac tha tuc vé xay dung,
nghiém thu phong chay chiia chay, an toan giao thong va bao vé
moéi trudng trudc khi dua vao khai thac.

D6i véi cang thuiy ndi dia, chi cdng cé trach nhiém thuc hién
nghiém tuc viéc kiém dinh dinh ky cong trinh bén cang nham
bao dam duy tri chat lugng va an toan ky thuat. Tuy nhién, thuc
t€ cho thay du luc lugng cang vu thudng xuyén tuyén truyén,
van déng, nhac nha, nhiéu chii cdng van cham tré hoac chua chu
dong thuc hién kiém dinh dinh ky. Nguyén nhan chi yéu xuat
phat tt chi phi kiém dinh cao, cing véi viec mét s6 cdng khdng co
ho soky thuat goc, dan dén khé khan trong viéc dp dung cac tiéu
chuan ky thuat cu thé phuc vu cdng tac kiém dinh.*
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DOANH NGHIEP 4.0

TRUGNG DAI HOC HANG HAI VIET NAM:

Pao tao nguoén nhan luc chat luong
cao cho phat trién kinh té bién

>BAO CHAU

VGi nhiing thanh tuu dat dugc trong gan 70 nam xay dung va phat trién, Truong bai
hoc Hang hai Viet Nam da dugc tang nhiéu phan thudng cao quy. bac biet, tai bai hoi
Thi dua yéu nudc Bo Xay dung lan thu 1 (2025 - 2030), Truong bai hoc Hang hai Viet Nam
vinh du duogc trao tang Huan chuong Lao dong hang Nhat.

ay la phan thudng cao quy clia Pang va Nha nudc,

ghi nhan thanh tich xuat sic tiéu biéu trong ing

dung khoa hoc cédng nghé, déi méi céng tac dao

tao, huan luyén nguén nhan lyc hang hai chat
lugng cao, déng goép 18n vao su phat trién kinh té biéu cla
dat nudc.

Thi tudng Chinh pha vita phé duyét Dé an xay dung
Truong Pai hoc Hang hai Viét Nam tré thanh trudng trong
diém quéc gia vé dao tao, nghién ctru phuc vu phat trién bén
viing kinh té bién dén nam 2030, dinh hudng dén nam 2045,

Dé an hudng t6i phat trién Trudng Dai hoc Hang hai
Viét Nam trd thanh trudng trong diém quéc gia vé dao tao,
nghién ctu va chuyén giao céng nghé trong linh vuc kinh
té€ bién, phuc vu muc tiéu phat trién bén viing kinh té bién,
déng thai gop phan bao dam qudc phong, an ninh khu vuc
déng bang séng HoNg va ca nudc.

Dai vdi viéc phat trién dao tao, nghién ctu, chuyén giao
c6ng nghé phai bam sat yéu cau Chién lugc phat trién bén
viing kinh t& bién Viét Nam, chd truong vé dot pha phat trién
gido duc va dao tao, khoa hoc cong nghé, déi méi sang tao,
chuyén déi s6 quéc gia cling nhu ch truang phat trién kinh
té€ - xa hoi va bdo dam quéc phong - an ninh viing déng bang
s6ng HONg, tap trung vao mét s6 nganh, linh vuc mang tinh
mai nhon ma Trudng co truyén thong va thé manh.

Bén canh @6, Bé an dat muc tiéu ting cudng huy déng va
st dung hiéu qua cac nguén luc cho su phat trién clia Trudng
Pai hoc Hang hai Viét Nam, trong d6 ngan sach nha nudéc gil
vai tro chl dao, tap trung hién dai hoa co s& vat chat, ha tang
ky thuat, ndang cao nang luc dao tao, nghién clfu va ma réng
khoéng gian phat trién.

Pé an dat muc tiéu téng quat phat trién Trudng Dai hoc
Hang hai Viét Nam tré thanh trung tam dao tao chat lugng
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cao, nghién ctu khoa hoc, déi mai sang tao, hop tac chuyén
giao va ing dung cdng nghé, san xuat thi nghiém. Trong dé,
céc linh vuc giao thédng van tai va kinh té bién dat trinh d6 khu
vuc va thé gidi. Nha trudng phan dau trd thanh mét trong
nhiing trung tam dao tao ngudn nhan luc chat lugng cao hang
dau chau A trong linh vuc hang hai, kinh t& bién va dai duong.

Theo Dé an, dén nam 2030, Trudng Dai hoc Hang hai Viét
Nam dat muc tiéu phat trién quy mé dao tao dat ti 26.000
- 28.000 sinh vién; ty l& hoc vién sau dai hoc chiém khoang
7,5% téng s& sinh vién; thu hut trén 150 sinh vién qudc té
theo hoc. Nha trudng sé uu tién phat trién cac nhém nganh,
linh vuc trong diém gém: Khoa hoc hang hai, Co khi déng luc,
Paéng tau, Diéu khién va tu dong hoa, Kinh té bién, Logistics,
Céng trinh bién va Maéi trudng bién.

Trudng Dai hoc Hang hai Viét Nam phan dau xay dung doi
ng( giang vién chat lugng cao, vai trén 50% c6 trinh d6 tién si
va hon 15% dat chiic danh gido su, phé gido su. Méi nam, nha
trudng thuc hién t8i thi€u 5 nhiém vu khoa hoc va cong nghé
cap qudc gia, 20 nhiém vu cap bé, nganh va tuong duong;
s6 lugng bai bao qudc té tang trén 12% mabi nam, hudng
t&i nam 2030 dat it nhat 400 bai bao quéc té€/nam. Muc tiéu
dén nam 2030, Trudng trd thanh 1 trong 5 trung tdm dao tao
nguén nhan luc hang hai, kinh té bién chat lugng cao hang
dau khu vuc ASEAN, trong d6 cac nganh Khoa hoc hang hai
va Ca khi déng luc thudc Top 10 chau A.

DEén nam 2035, Trudng Dai hoc Hang hai Viét Nam dat muc
tiéu phat trién quy mo dao tao dat tir 28.000 - 30.000 sinh vién;
ty & hoc vién sau dai hoc chiém 10% t6ng s6 sinh vién; thu
hat trén 200 sinh vién quoc té theo hoc. Nha trudng tiép tuc
uu tién phat trién cdc nhdom nganh, linh vuc trong diém gom:
Khoa hoc hang hai, Ca khi déng luc, Bong tau, Diéu khién
va Tu déng hoa, Kinh té bién, Logistics, Cong trinh bién, Moi



M6t trong s6 nhitng gidi phap trong tam la tang cweong hop
tac va hoi nhdp quoc te.

trudng bién, Vién tham va Dan dudng trén bién, Vat liéu.

Cung véi d6, Trudng chu trong xay dung doi ngi giang
vién chat luong cao, trong d6 trén 60% co trinh do tién siva
han 25% dat chiic danh gido su, pho gido su. Méi ndm thuc
hién t&i thiu 10 nhiém vu khoa hoc va cong nghé cap quéc
gia, 30 nhiém vu cdp b, nganh va tuang duong; sé lugng bai
bao quéc té tang binh quan trén 12%/nam, hudng tdi nam
2035 dat it nhat 600 bai bao qudc té.

Muc tiéu dén nam 2035, Trudng Pai hoc Hang hai Viét
Nam tr& thanh 1 trong 3 trung tdm dao tao nguén nhan luc
hang hai va kinh té bién chat lugng cao hang dau khu vuc
ASEAN, trong dé cac nganh Khoa hoc hang hai, Co khi dong
luc, Piéu khién va tu dong héa, Kinh té bién va Logistics ndm
trong Top 10 chau A.

Pinh huéng dén nam 2045, Trudng Pai hoc Hang hai Viét
Nam sé ti€ép tuc nang cao chat lugng dao tao, tao dot pha
trong phat trién nhan luc chat luong cao, nghién cttu khoa
hoc, d6i m&i séng tao va chuyén giao cdng nghé, dap ing yéu
ciu phat trién bén viing kinh té& bién, dai duong; gép phan

1

M6 réng quy mé, ndng cao chat lwong dao tao, nhat la cac nganh,
linh vuee trong diém co thé manh, truyén thong cua Truong.

thic day phat trién kinh t& - xa hoi, bdo ddm quéc phong - an
ninh khu vuc déng bang séng HoNng va toan quéc, phan dau
dat trinh d6 ngang bang véi cac trudng dai hoc hang haitién
tién trong khu vuc chau A - Thai Binh Duang va trén thé gidi.

Quyét dinh s6 1901/QD-TTg cta Tha tudng Chinh phu
thé hién su quan tam dac biét ctia Dang va Nha nudc déi véi
su nghiép phat trién kinh t& bién clia dat nudc néi chung va
cta TP Hai Phong noi riéng. Day la budc di mang tinh chién
lugc, khdng dinh vi thé va hién thuc hda muc tiéu dua Hai
Phong trd thanh trung tdm kinh té bién, déng thdi la trung
tam qudc té vé dao tao, nghién ctu va ing dung khoa hoc -
c6ng nghé bién, theo dinh huéng cla cac nghi quyét Trung
uong va Thanh phé vé phat trién bén viing kinh té bién Viét
Nam dén nam 2030, tAm nhin dén nam 2045.

Doi vai Trudng Dai hoc Hang hai Viét Nam, Quyét dinh
1901 la ddu méc quan trong, via la trach nhiém via la niém
vinh du 1én, md ra co hoi dé Trudng phét trién manh mé, gop
phan xay dung Viét Nam trd thanh quéc gia manh vé bién,
giau tu bién, phat trién bén viing, an toan va thinh vugng.
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AN TOAN

DU THAO NGHI DINH MGI VE XU PHAT VI PHAM DUONG BO:

Tang ché tai, cu thé hoa tham quyén

xXuly

>HOANG LONG

BO Xay dung vua trinh Chinh phu du thao quy dinh xu phat vi pham hanh chinh trong
hoat dong duong bo dé stia doi thay thé Nghi dinh 100/2019/ND-CP va Nghi dinh s6
123/2021/ND-CP nham khac phuc nhung kho khan, vuéng mac trong thuc hién céng
tac xu phat vi pham hanh chinh hoat déng duong bo.

Theo t& trinh cla du thdo Nghi dinh ndi dung stra d6i, b
sung (bao gobm cac Biéu 5, 8, 9, 11, 12, 13, 14, 16, 17, 18, 19 du
thao Nghi dinh) dé€ bao dam phu hgp véi cac quy dinh tai Luat
Pudng bd 2024. Trong d6, stia d6i, b sung mét s6 hanh vi vi
pham hanh chinh vé s dung, khai thac trong pham vi dat danh
cho két cau ha tang dudng bd; thi cdng, bdo tri cong trinh trong
pham vi dat danh cho két cau ha tang dudng bo; quan ly, khai
thac, bao tri, bao vé két cau ha tang giao théng dudng bd nhu:

Tang muc phat tién d6i véi hanh vi vi pham vé st dung, khai
thac trong pham vi dat danh cho két cau ha tang dudng bd
nhu: dung c8ng chao, treo bang rén, dat bién hiéu, st dung dat
lam noi stfa chira phuong tién, d6 rac, vat liéu, chat phé thai trai
phép, tuy dao dap, gan treo ndi dung khong lién quan dén bao
hiéu, xay dung nha & trai phép, dau ndi trai phép, thao dg, di
chuyén céng trinh dudng bé trai phép (15 - 20 triéu dong ddi véi
ca nhan, tir 30 - 40 triéu dong ddi véi t6 chuc); b sung quy dinh
XU phat cac hanh vi lién quan dén xay dung, quan ly, van hanh,
khai thac, bao tri cong trinh ha tang ky thuat st dung chung véi
dudng bo; tang muc phat d6i véi cac hanh vi lam hu héng, pha
hoai c6ng trinh dudng bo, hé théng thoat nudc, bién bao hiéu,
deén tin hiéu giao thong.

Stra d6i, bd sung mét s6 hanh vi vi pham hanh chinh vé van
tai dudng b, dich vu hé trg van tai dudng bd gém: X phat
ngudi diéu khién xe 6 t6, xe chd ngudi bn banh c6 gan déng
co kinh doanh van tai vi pham quy dinh vé van tai dudng bo,
bao gom khoéng mac déng phuc, khdng deo thé tén sé bi xu
phat tir 300 - 500 ngan dong, khéng st dung déng ho tinh tién
cudc hodc phan mém tinh tién dung quy dinh, thu tién vé cao
hon quy dinh.

XU phat cac hanh vi vi pham clia ca nhan, t6 chic kinh
doanh van tai, dich vu hd trg van tai, bao gém khéng thanh
toan tién vé, khéng thu héi phu hiéu, khéng bé tri nhan su
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giam sat hoat dong, ti€p nhan hang hoa ky gti khéng ding
quy dinh, khéng niém yét néi quy/gia dich vy; tdng nang muc
phat d6i vé6i cac hanh vi st dung xe khéng ding loai hinh kinh
doanh, st dung lai xe/nhan vién khong c6 hgp dong tir 3 - 5
triéu déng d8i vGi ca nhan, tir 6 - 10 triéu déng déi vai t6 chiic
kinh doanh van tai khong ba tri ngugi diéu hanh, bén xe khéng
xac nhan 1&nh van chuyén, ban vé/thu tién ngoai hgp déng,
khéng thuc hién bdo cdo, khong xdy dung/thuc hién nhiém
vu dam bao an toan giao théng, khong ké khai/niém yét gia
dich vu, khéng cdng bé tiéu chudn chat lugng dich vu van tai,
khéng mua béo hiém cho hanh khéch, st dung xe giudng ndm
hai tang trén dudng cap V, VI mién nui;

XU phat nhan vién phuc vu trén xe buyt, xe van chuyén
hanh khach theo tuyén c8 dinh, xe van chuyén hanh khach
theo hgp déng vi pham quy dinh vé van tai dudng b (khéng
bé tri ché ngédi uu tién, khéng mac déng phuc, thu tién vé cao
hon quy dinh).

Dic biét, du thao Nghi dinh stia d6i, bé sung tham quyén
xU phat phu hgp vai t6 chiic chinh quyén hai cap, vé té chl,
hoat déng cda thanh tra gdm: Phan dinh cu thé thdm quyén x{
phat ctia Chui tich UBND céc cap, Canh sét giao thong, Canh sat
co dong, Canh sat quan ly hanh chinh vé trat tu xa hoi, Truéng
Cong an cap xa, Trudng dén Cong an, Trudng tram Cong an clia
khau, khu ché xuat, Cuc truéng Cuc Budng bo Viét Nam, Gidm
déc S& Xay dung, Trudng doan kiém tra ciia B& Xay dung, Thu
trudng co quan quan ly dudng b khu vuc thudéc Cuc Budng
b6 Viét Nam déi vai tiing hanh vi vi pham; dong thdi bé sung
thdm quyén cda Trudng phong kiém tra chuyén nganh clia S&
Xay dung Ha Néi, TPHCM dé phu hgp véi yéu cau thuc tién dat
ra, cac quy dinh cta Luat Xt ly vi pham hanh chinh, Ludt Thanh
tra va cac quy dinh vé kiém tra chuyén nganh.

Quy dinh chi tiét hon vé tha tuc x phat nhu: Cu thé héa
quy trinh x{ ly vi pham phat hién qua phuong tién, thiét bi ky



thuat nghiép vu, bao gém viéc gui thong bao, nghia vu hop tac
clia chd phuong tién; gui théng bao cho ca quan dang kiém, co
quan dang ky xe, ca quan cap gidy phép lai xe khi qua thai han
giai quyét vu viéc hoac chap hanh quyét dinh x{ phat; gui quyét
dinh xtt phat, quyét dinh tam gilr tang vat, gidy phép, chiing chi
hanh nghé cé thé thuc hién théng qua tai khoan da dang ky
trén C8ng dich vu cdng Quéc gia. DENg thai da b6 sung nguyén
tac xU phat déi vai cac hanh vi vi pham triing nhau.

THEM CHE TAI MGI1 VE HA TANG, PAO TAO, THANH
TOAN VA VAN TAINOIBO

Theo Diéu 6, 7, 10, 15 du thao Nghi dinh, da bS sung mét s6
hanh vi vi pham, mic phat tién, hinh phat bé sung va bién phap
khac phuc hau qua vé xay dung cong trinh ha tang ky thuat s
dung chung va céng trinh ky thuat lap dat trong cong trinh ha
tang ky thuat st dung chung; céng trinh béi hoan theo quy dinh
tai Luat Budng bd 2024, Nghi dinh s6 165/2024/ND-CP ngay
26/12/2024 ctia Chinh pht quy dinh chi tiét, hudng dan thi hanh
mot s6 diéu clda Luat Budng bd va Biéu 77 cla Luat Trat tu, an
toan giao théng dudng bé.

B8 sung mot s6 hanh vi vi pham, miic phat tién, hinh thic x
phat bé sung va bién phap khic phuc hdu qua vé dao tao tham
tra vién an toan giao thong dudng bo theo quy dinh cda Luat
Dbudng b, Nghi dinh s6 165/2024/ND-CP ngay 26/12/2024 clia
Chinh phu quy dinh chi tiét, huéng dan thi hanh mét sé diéu
cla Ludt Budng bd 2024 va Diéu 77 cla Luat Trat tu, an toan
giao thong dudng bo; Thong tu s 40/2024/TT-BGTVT.

B8 sung mot s6 hanh vi vi pham, muc phat tién, hinh phat
b6 sung va bién phap khéc phuc hau qua dsi véi cac hanh vi vé
thanh toan dién t giao thong dudng b, hoat dong tram thu
phi bao gébm cac hanh vi lién quan dén thé dau cudi, lién quan
dén cac quy trinh nghiép vu trong hoat dong thu phi, trong
viéc ban vé, phat hanh ching ti thu tién, s dung nguén tién

thu dugc trong thu phi duding b, cac hanh vi lién quan dén hé
théng thanh toan dién tir giao thong. ..

BS sung mot s6 hanh vi vi pham, muc phat tién, hinh phat
b6 sung va bién phap khic phuc hau qua déi véi cac hanh vi vé
quan ly van tai ndi bo, bao gébm st dung xe bén banh cé gan
déng ca dé van tai ngudi ndi bd khéng dang quy dinh, khéng
t6 chic/thuc hién khéng dadm bao céng tac quan ly an toan,
khong theo déi/gidm séat hoat dong clia lai xe/phuong tién; xur
phat don vi kinh doanh dich vu cho thué phuong tién vi pham
céac quy dinh vé van tai dudng bo (khong ky két hgp déng cho
thué phuong tién tu lai, b6 tri lai xe cho ngudi thué, cho thué
phuong tién khi ngudi thué khong co gidy phép lai xe phu hgp)
dam bao phu hgp quy dinh Luat Budng bé 2024, Nghi dinh sé
158/2024/ND-CP. B sung quy dinh viéc thi hanh cac hinh thic
xU phat vi pham hanh chinh, cac bién phap khac phuc trong
hoat déng dudng bé.

Tuy nhién, du thdo Nghi dinh da bé sung 01 diéu (Diéu 22) vé
thi tuc xt phat dé lam ré quy trinh x{ ly d6i véi cac truding hgp
hanh vi vi pham hanh chinh dugc phat hién théng qua strdung
phuong tién, thiét bi ky thuat nghiép vu ma co quan chiic nang
chua diing ngay dugc phuang tién dé xit ly; phuong thic xi ly
d6i véi cac trudng hgp qua thai han gidi quyét vu viéc dugc ghi
trong bién ban vi pham hanh chinh.

Céc quy dinh nay cho phép tang cudng Ung dung céng
nghé trong phat hién x{ ly vi pham, lién théng di liéu va ché
tai lién quan dén dang kiém khi chua chap hanh quyét dinh x
phat vi pham hanh chinh, da dang hoa phuang thic gui quyét
dinh xt phat (C8ng dich vu céng quéc gia nham gidm bét cac
tha tuc, gidy t0, thai gian di lai) nang cao trach nhiém cua ca
nhan, t6 chiic trong viéc hop tac va chap hanh quyét dinh xu
phat (d&c biét la trach nhiém cda cht phuang tién), cu thé héa
va minh bach cac quy trinh, ché tai d€ dam béo hiéu qua thi
hanh va tinh thong nhat trong dp dung phap luat.
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AN TOAN GIAO THONG

Bac Ninh day manh xay dung van hoa
giao thong hoc duong

VAN HUNG

Nham nang cao y thuic cho thé hé treé, thai gian qua, cac truong hoc, doan thé va co
qguan chuc nang tren dia ban tinh Bac Ninh da trién khai nhiéu hoat dong thiét thuc,
sang tao trong cong tac giao duc an toan giao thong.

XAY DUNG Y THUC, HINH THANH VAN HOA GIAO
THONG TRONG THE HE TRE

Nh{ing ndm qua, cung vai su phat trién kinh té - xa hoi,
Bac Ninh ngay cang c6 nhiéu tuyén dudng mdi, phuang
tién giao thong tang nhanh. Tuy nhién, di cung véi d6 la
nguy cd tai nan giao théng, dac biét trong IGa tudi hoc
sinh, sinh vién, do su chd quan, thi€u kinh nghiém va chua
chdp hanh nghiém quy dinh khi tham gia giao théng.

Theo théng ké clia Ban An toan giao théng tinh Bac
Ninh, trong s6 cac vu tai nan giao théng xay ra trén dia
ban thaoi gian qua, ty Ié nguai bi nan la hoc sinh, sinh vién
van con chiém ty lé dang lo ngai, cht yéu do khéng doi
m( bado hiém khi di xe dap dién, vugt dén dé, di hang ba
hang bon trén dudng, hoac st dung dién thoai khi diéu
khién phuong tién.

Nham nang cao y thic cho thé hé tré, thai gian qua,
cac trudng hoc, doan thé va co quan chiic nang trén dia
ban tinh da trién khai nhiéu hoat déng thiét thuc, sang
tao trong cong tac gido duc an toan giao thong. Cac hoat
ddng ndi bat gém: Léng ghép nodi dung gido duc phap
luat giao thong vao céc tiét hoc ngoai khda, sinh hoat
duéi c; T8 chiic cac cudc thi “Tim hiéu Luat Giao théng
dudng bd”, “Rung chudéng vang”, “An toan giao thong
cho nu cudi ngay mai” do S& GD&DT phdi hgp véi Phong
Canh sat giao théng t6 chic; M6 phéng tinh huéng giao
thong thuc té, giup hoc sinh nhan dién nguy co va biét
cach xt ly an toan; Tang cudng phéi hgp gilra nha trudng
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- gia dinh - luc lugng céng an trong viéc quan ly, nhac
nhd& hoc sinh khi tham gia giao thong...

Khéng chi dung & cac hoat déng tuyén truyén, nhiéu
trudng hoc con phat dong phong trao “Hoc sinh, sinh
vién Bac Ninh vai van héa giao thong”, khuyén khich cac
em trd thanh tuyén truyén vién nhé tudi, lan tda théng
diép “An toan giao théng - Hanh phdc cta moi nha” dén
ban bé va ngudi than.

CHUNG TAY CUA TOAN XA HOI TRONG XAY DUNG
VAN HOA GIAO THONG

DPé xay dung van héa giao théng bén viing trong gidi
tré, rat can su chung tay cla toan xa hoi: ti nha trudng,
phu huynh, doan thé dén chinh quyén dia phucng. Mbi
hoc sinh, sinh vién can y thic rang, viéc tuan tha Luat
Giao thong khéng chi bdo vé ban than ma con thé hién
nép séng van minh, trach nhiém céng dan déi véi cong
déng nhu: “Pa uéng rugu bia - Khéng lai xe”; “Déi ma bao
hiém - Tron tinh cha me”; “An toan giao théng - Niém vui
dén trudng”...

Clng véi d6, Nha trudng phéi hgp vai luc lugng Cong
an, Doan Thanh nién, cadc phong, ban va té chic chinh
tri - xa hoi cap xa tiép tuc duy tri hoat dong cac moé hinh
van héa chap hanh cac quy dinh clia phap luat vé an
toan giao théng tai céng trudng cho tré em, hoc sinh,
sinh vién va phu huynh nhu: “Céng trudng an toan giao

nou

thong”, “Xép hang d6n con”, “Nat giao thong an toan”,



- &w Ed

-

Cdn bé Phong Canh sdt giao théng ting mii bao hiém cho hoc sinh Trieong Trung hoc co sé Tran Phii.(”

Cdn b Phong Canh sdt giao théng phat 1o roi tuyén truyén
cho hoc sinh Truong Trung hoc phé thong Ngé ST Lién.”

“Nha xe hoc sinh, sinh vién an toan giao thong”, “Di dén
trudng an toan - Vé dén nha an toan”...

Tuyén truyén, van déng hoc sinh, sinh vién va gia dinh
tich cuc, ty gidc chdp hanh cac quy dinh phap luat vé
dam bao trat tu an toan giao théng dudng bo, dudng sat
va dudng thay... Cac co s6 gido duc phéi hgp véi Ban dai
dién cha me hoc sinh dé van dong phu huynh huéng dan
ky nang tham gia giao théng an toan; nhac nhd, gido duc
con em minh tu giac chap hanh phap luat vé an toan giao
théng, van hda giao théng.

Cac co sd giao duc co nhu cau dua, don tré em, hoc sinh
bang xe 6t6 tich cuc tuyén truyén, phéi hgp véi Ban dai dién

Phong CSGT di trao 300 chiéc mii bao hiém dat chudn cho
hoc sinh.””

cha me hoc sinh lua chon don vi van chuyén bao dam theo
dung quy dinh cGa phap luat va an toan cho tré em, hoc
sinh; chap hanh nghiém cac van ban quy dinh cta Trung
uang, tinh quy dinh vé xe dua dén tré em, hoc sinh.

Vi su quan tam chi dao clia cac cap, nganh va tinh
than tu gidc cta thé hé tré, tin tudng rang tinh Bac Ninh
sé tiép tuc la diém sang trong céng tac gido duc an toan
giao théng hoc dudng, gép phan giam thiéu tai nan,
bdo dam an toan, hanh phic cho méi gia dinh va toan
xa hoi.

® Anh "Nguén Bdo va phdt thanh, truyén hinh Béc Ninh"
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GIOI THIEU

GIAM SAT VA DANH GIA DU AN DAU TU XAY DUNG:

Co sG - Quy trinh -

cong cu

> AN NHIEN

Cuodn sach hé théng hoa co so ly luan, quy trinh va
cong cu giam sat - danh gia du an dau tu xay dung,

hudng toi nang cao hiéu qua quan tri, minh bach
va chat luong dau tu cong.

ach do PGS.TS Lé Anh Diing (Chu bién) cling cac dong
tac gia PGS.TS Bui Manh Hung, PGS.TS Nguyén Thi
Thuyét Dung, ThS Nguyén Duy Vinh va ThS Vi Gia
Bach bién soan, dugc NXB Xay dung an hanh.

Day la moét trong s6 it cong trinh chuyén khao hién nay
hé théng hoa toan dién khung ly luan, quy trinh t6 chic va
cdng cu thuc hanh giam sat - danh gia (M&E) dy an dau tu xay
dung trong bdi cdnh d6i mai quan tri dau tu cdng va yéu cau
nang cao hiéu qua sir dung nguon luc xa hoi.

Trong phan L&i noéi dau, nhom tac gia nhan manh, trong
diéu kién yéu cau cong khai, minh bach va trach nhiém giai
trinh ngay cang cao d6i véi cac du an xay dung, dac biét la
du an st dung vén nha nudc, hoat déng giam sat - danh gia
khong chi la mot tha tuc phap ly bat budc, ma con la mot
phuong thic quan ly hiéu qua du an dua trén bang ching
va két qua. Viéc chuan hoéa cach tiép can M&E tré thanh céng
cu ddm bao chat lugng, ti€n d6, chi phi va hiéu qua khai thac
céng trinh sau dau tu.

Cau tric cudn sach dugc trinh bay theo logic tir ly luan
dén thuc hanh. Trong d6, Chuang 1 lam ré khai niém, muc
tiéu va phan loai dau tu du an xay dung, déng thai chi ra nét
dac thu clia dau tu xay dung vai tu cach la hoat déng tao lap
tai san cé dinh gan vai diéu kién dia diém, yéu cau ky thuat
- cdng nghé va tinh lién nganh cao. Trén nén tang d6, nhom
tac gia chira su can thiét phai t6 chiic giam sat - danh gia nhu
b6 phan khéng tach roi cia chu trinh dy an.

Cac chuong tiép theo trinh bay phuong phap, tiéu chi va
c6ng cu M&E theo chudn quéc té (UNDP, OECD DAC, World
Bank) va phan tich muc do tuong thich véi phap luat Viét
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GIAM SAT VA PANH GIA

DU AN BAU TU XAY DUNG

CO SO -0UY TRINH - CONG CU

ISACH CHUYEN KHAD)

Nam hién hanh (Luat Dau tu céng, Luat Xay dung, cac Nghi
dinh va Théng tu huéng dan).

Piém manh ctia cudn sach 1a so sanh cac cap dé va noi
dung gidm sét (ti€n do, chat lugng, chi phi) véi cac loai hinh
danh gia (danh gia hiéu qua, danh gia tac déng) mét cach ro
rang va dé ap dung trong thuc tién.

Ngoai ra, cudn sach chu trong lién hé thuc tién tai Viét
Nam, phan tich nhiing thach thuc trong té chic giam sat -
danh gia tai cac ban quan ly du an, co quan chu dau tu va
cd quan kiém tra cdp trén, gitp sach tranh khuynh huéng
ly luan thuan tdy, co6 gia tri tng dung déi v&i ngudi lam
nghé.

Vé gia tri hoc thuat, cuén sach thé hién su nghién ciu
nghiém tuc, logic ré rang, tham chiéu day da va co sy hoa
gidi thuyét phuc gitta chudn quéc té va bdi canh phap ly Viét
Nam. Vé& gia tri thuc tién, day la tai liéu phu hgp cho co quan
quan ly nha nudc khi hoan thién quy trinh gidm sat - danh
gia; chti dau tu va ban quan ly du én trong qua trinh thuc thi;
giang vién va hoc vién nganh xay dung - kinh té xay dung -
chinh sach céng trong dao tao va nghién cuu.

Nhin chung, cuén sach gop phan lap khoang trong tai
liéu ti€ng Viét vé giam sat - danh gia du an xay dung & muic
dé viua ¢é tinh ly luan chudn héa, viia ¢é tinh thuc hanh ap
dung; 1a tai liéu hitu ich cho dao tao, nghién ctiu va té chuic
thuc thi dau tu xay dung trong béi canh yéu cau nang cao
hiéu qua dau tu cong va thu hat nguén luc xa hoi cho phat
trién két cau ha tang.

Sach dugc NXB phat hanh ban in va ban dién ti (ebook)
tai dia chi: https://nxbxaydung.com.vn/.
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NGHIEN CUU KHOA HOC

Bang 1. Kich béan thi nghiém HUD trong céc diéu kién khac nhau

STT | Kich ban N&i dung thi nghiém Yéu cau can dat
Tién hanh thd nghiém kiém tra b6
cuc HUD, 16p diéu hudng (Heading/ | - RMSE Heading/COG <
A-Mo COG/SOG), chay céc cau hinh bién | 2% RMSE SOG < 0,5 kn;
1 phdng (calm, moderate, rough), tdm nhin | XTE p95 < 2 m. Do tré
usv (clear, haze), t6c d6 (3, 6, 10 kn). dau-cudi < 120 ms; FPS
- Diéu dong bam 3 waypoint/phién, | > 10.
ghi log FPS, latency, CPU/GPU.
RMSE roll/pitch < 1,0°,
B - DoF/ yaw < 1,5°- Drift 30'<
5 LAB (hiéu | So sanh bd loc, kiém tra di liéu va | 0,5% gidm PSD rung 0,5-3
chuan d6 rung; tinh chinh dir liéu. Hz = 40%; thai gian hoi
IMU) tu < 5s; Overlay Stability
P95 <0,3°.
Sais6vitrip95<3m
C-Thuc | Chay 3 chang: Doc bén, qua khu (RTK) /<7 m (non-R{;I:K);
L A s X M sai s6 heading < 2,5%
3 dia tai neo, tiém can waypoint gan phao; canh bao CPA/TCPA:
cang thir ché d6 canh bédo CPA/TCPA. Precision > 0,90, Recall
>0,85.

4.2, Két qua va danh gia
Két qua thr nghiém déi véi kich ban A dugc thé hién trong
Hinh 6 [10, 14].

Hinh 6. Giao dién HUD trong thir nghiém tai cang bién trong md phéng

Hinh 6 thé hién giao dién HUD dua trén dit liéu GNSS va IMU
dé hién thi cac gia tri va dudng mau tréng thé hién géc nghiéng cla
USV. Cac thiét bi do t6c dé va hudng c6 thé doc dugc ngay lap tic
va hién thij trén déng hoé do SOG (~3,5 hai ly/gid) va déng hé do COG
(~91°) @& tranh nham lan [15].

Bang 2. Két qua thir nghiém cho kich ban A

Thsc%ng Yéu cau Thucté Két luan
S0G 2-? kn (diéu dong an ~3,5kn Pat
toan)
~91° d6 5
oG Hién thi nhét quan 91% dongnhatgauge | o
& bar
Dist —» < 30 m truéc khi
WP chuyé&n WP ~0,02 km (~20 m) Dat
Bearing | Cap nhat &ro rang ~333,8° Pat
XTE [XTE|<1,0m 0,1m Dat
CPA > 50 m (an toan) ~64 m Dat
Fix 3D; Sat = 8; HDOP Fix 3D; Sat=12;
GNSS 100 HDOP=0,7 Pat
FPS >10 ~12-13 Can cai
thién
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Bang 2 thé hién két qua thir nghiém déi véi kich ban A va déu
dat cac yéu cau dat ra. Cac gia tri déu cho phép theo déi thdi gian thuc.
Hinh 7 thé hién két qua trong diéu kién méi trudng khac nhau [9].

Hinh 7. Két qué thir nghiém trong diéu kién thai tiét xdu

Trong khi d6, Hinh 7 cho thdy d liéu hién thi trong diéu kién
thdi tiét xau. Chi s6 CPA xap xi 30,3 m trong diéu kién sugng mu va
tam nhin kém.

Két qua thr nghiém kich ban B trong phong thi nghiém nhu
Hinh 8. Thiét bi DoF dugc thit nghiém trong bé nuéc c6 dao déng.
Dt liéu thu vé cho thdy dao dong thuc té va 6n dinh loc nhiéu tét.

Hinh 8. Két qué thit nghiém trong phong thi nghiém

D6 6n dinh va hién thj t6t gia tri pitch khodng 12,59, roll x&p xi
5,1° dung véi tu thé mo hinh. Do tré camera thap phu hgp véi thu
nghiém HUD ban dau. Tuy nhién, thuc té€ DoF cé kha nang nhiém tu
trong nha lam léch gia tri yaw.

Hinh 9. Két qué thi nghiém trong phong thi nghiém

Hinh 9 thé hién két qua thuc nghiém tai cdng khu vuc Hai
Phong. Nhom tac gid thi nghiém mé hinh HUD trén khu vuc cang
bién dé do cac thong s co ban. Trong béi cdnh cadng, HUD hién thi
ré rang cac tham so6 diéu hudng véi khodng cach téi vat can khoang
0,02 km, XTE = 0,2 m, cho thady phat hién chinh xac [7, 8, 11].
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K&t quéd Hinh 10 so sanh gilta hai mé hinh cho thay biéu d6
cbt cho thdy phuang éan c6 HUD vugt troi so vai khéng HUD & hau
hét chi s6: D6 léch tuyén trung binh |XTE| thap hon ro rét, CPA téi
thiéu cao hon. Thai gian t6i waypoint ngan hon, s6 cdnh bao moi
phut it hon va tai nhan thiic (NASA-TLX) thap hon. Trong tuong lai,
can cai thién dé léch gilta cac khung hinh va cac tham s ctia HUD
[6-8], [11].

HUD vs No HUD — Key Performance Metrics
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Hinh 10. Két qua so sanh gitia hai phuang phap c6 va khdng cé HUD

5. KET LUAN

Ung dung céng hé Al vao linh vuc hang hai két hgp cong nghé
tri tué nhan tao dang la xu hudng déi véi cang théng minh hién nay.
Bai bao nay da dé xuat, xay dung dugc giao dién HUD cho USV trong
cang dé hién thj cac théng s6 can thiét cho quan ly, diéu hudng
trong cang. Ngoai ra, két hgp véi moé hinh Al trong du doan va canh
bao va cham cho USV véi cac vat can tinh va déng. Két qua nghién
clu cho thay da thir nghiém mot s6 yéu cau va dap Ung dugc dé cé
thé phat trién va thi nghiém mé hinh thuc té trong tuong lai.
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Phuong phap diéu khién bé chuyén déi nguén
DC-DC buck trén co sé PID, GA va logic mo

DC-DC buck power converter control methods based on PID, GA and Fuzzy logic
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Trudng Pai hoc Giao théng van tai
“Email: nguyenvantiem@utc.edu.vn

ThM TAT

Bai bao dua ra phuong phép thigt ke ba diéu khién trén co sa sk
dung PID, GA va logic mir (PID-GA-F) dé digu khién dign &p déu ra
ciia ba bign ddi DC-DC buck ca tinh toan dén tai thay ddi. Dau tign
xac dinh ma hinh toan hoc coa ba bign ddi DC-DC buck. tigp theo
tdng hop ba digu khién PID va sau da thigt ke ba diéu PID-GA-F de
dieu khién dn dinh dign ap ddu ra cho ba bign ddi DC-DC buck. Chat
lrerng cioa hé thing diéu khién ba bign ddi DC-DC buck khi st dung
ba diéu khién PID-GA-F dupe danh gia va so sanh vai hé thing diéu
khién st dung ba diu khién PID vai nhigu diu kign tai khac nhau.
Cac k&t qua ma phang béng phan mém Matlab-Simulink da chi ré ba
diu khién PID-GA-F da nang cao dugc chét legng digu khién dign
ap dau ra cia bg bign ddi DC-DC buck.

Tir khaa: PID - ba diéu khién ty |8 vi tich phan; ba chuyén ddi buck;
diéu khién mr; giai thuat di truyén.

ABSTRACT

This paper presents a controller design method based on the use
of PID, genetic algorithm and fuzzy logic (PID-GA-F) to control
the output voltage of a DC-DC buck converter with load variation.
Firstly, determine the mathematical model of the DC-DC buck
converter, then synthesize the PID controller and design the PID-
[A-F controller to stably control the output voltage for the DC-DC
buck converter. The quality of the DC-DC buck converter contraol
system using PID-GA-F controller is evaluated and compared
with the control system using PID controller under various |oad
conditions. Simulation results using Matlab-Simulink software
have shown that the PID-GA-F controller has improved the output
voltage control quality of the DC-DC buck converter.

Keywords: PID - proportional integral derivative; buck converter;
fuzzy logic contraol; genetic algorithm.

1. DAT VAN BE

B6 chuyén d8i DC-DC dugc st dung rdng rai trong nhiéu linh
vuc nhu cac hé théng cdp nguén cho cac thiét bj diéu khién trong
céng nghiép [2], trong cac hé théng ngudn cho xe dién [12] va tau
dién dudng st [8, 10]. Viéc diéu khién dién ap DC dau ra clia bo bién
d6i DC-DC & céc dién ap khac nhau va 6n dinh luén 1a doi héi cla
thuc t€, mat khac trong qua trinh hoat ddng hé thong luon gap phai
tai thay d&i. B& chuyén d6i DC-DC buck la mét trong nhiing cau tric
lien két dugc st dung phd bién. Cac linh kién nhu Mosfet va Diode
thuc hién chiic néng déng cét 1a linh kién ch dong, trong khi cac
linh kién nhu cuén cam va tu dién thuc hién chic nang loc daurala
linh kién thu déng. Cac linh kién ch déng tao nén mach chinh. Cac
nghién ctiu vé thiét ké bo diéu khién cho bo bién déi DC-DC buck
déu nhdm dua ra tin hiéu diéu khién chuyén mach cho Mosfet dé
tao ra chu ky lam viéc phu hgp, tir dé tao ra cac dién 4p dau ra nhanh
chéng én dinh véi chat lugng tét.
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Trong [2], nghién cttu da dua ra mét cong thuc tinh toan tham
56 bo PID don gidn véi viéc dua toan bd hé théng diéu khién vé mé
hinh quan tinh bac 1. Thiét k& bo diéu khién PID t8i uu trén co s&
thuat toan t6i uu Archimedes (AOA) cho diéu khién bé bién @i DC-
DC buck [6]. Thiét k& bo diéu khién PID cho hé théng diéu khién bod
bién d8i Hybrid DC-DC c6 tai phuic tap véi hai dién ap tham chiéu
diéu khién dugc dua ra trong [4]. Trong [3] lai st dung cau tric PID
bac phan s6 (FOPID) cing da cai thién dugc chat lugng dién ap diéu
khién boé DC-DC buck rat nhiéu so véi phuong phap st dung PID
théng thudng. Trong [9] st dung thuat toan sine cosine cai tién
dé t6i uu tham s8 PID (ISCA_PID) nhdm c3i thién chat lugng diéu
khién cho bd bién d8i DC-DC buck khi cé nhiéu tac déng va cé bat
dinh tham s6. Xu huéng &p dung logic m& vao diéu khién bd bién
d6i DC-DC buck cling dugc nhiéu céng trinh dé cap. Trong [5] su
dung logic m& dé thiét ké cac bo diéu khién giéng cac bé PD va PID
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nham dam b3o 8n dinh dién 4p dau ra cla bd DC-DC buck khi tai la
mot déng ca 1 chiéu. Trong [11] dua ra cac bo diéu khién ma va bo
diéu khién sir dung mang na-ron nhan tao véi mé hinh NARMA L2
dé diéu khién bo bién d6i DC-DC buck, théng qua mé phdng cho
thay két qua viéc ap dung logic m& va mang no-ron nhan tao dé
thiét ké cac bo diéu khién cing da cai thién dugc chat lugng dién
ap dau ra clia bo bién déi DC-DC buck. Cac cong trinh [1, 7, 13] lai
thiét ké cac bo diéu khién trugt thich nghi dé diéu khién bo bién déi
DC-DC buck. Trong [7] st dung phuong phap diéu khién trugt bac
hai thich nghi (SOSM) két hgp véi ky thuat backsteeping cho bai
toan diéu khién bo bién déi DC-DC buck. Bé diéu khién theo ché d6
trugt dau cudi thich nghi st dung mang na-ron héi quy 16p &n kép
[13] cling da nang cao dugc chat luong diéu khién b6 bién d6i DC-
DC buck. Trong [1] thiét k& b6 diéu khién truot dau cudi trén ca s&
backstepping va mang na-ron thich nghi ap dung dé diéu khién bo
bién d6i DC-DC buck cung cdp hguén cho may dién phan PEM. Cac
cobng trinh [1, 7, 13] da nang cao dugc chat lugng diéu khién cho bo
bién d&i DC-DC buck, tuy nhién thuat toan qua phuc tap.

VGi quan diém thiét ké bo diéu khién c6 cau trdc don gian va
nang cao dugc chat lugng diéu khién dién ap dau ra cho bo bién déi
DC-DC buck, bai bao thiét ké bo diéu khién trén co sé st dung PID,
gidi thuat di truyén GA va logic m& cho b bién déi DC-DC buck. Bé
diéu khién nay dugc goi la bo PID-GA-F. TU mé hinh t6ng quat cla
b6 bién d6i DC-DC buck, tinh toan cac tham s6 cac bd diéu khién
PID cuc bd tuong Uing véi cac gia tri tai thay d&i sir dung GA. Budc
tiép theo st dung logic m& dé thiét k& bé danh gia su thay déi ctia
tai. Cudi cling la phéi hop cac bod PID cuc bd véi bé mé danh gia tai
dé tao ra bo diéu khién PID-GA-F. Kiém chung hiéu qua cta b6 diéu
khién PID-GA-F véi tham s6 b6 bién déi DC-DC buck cu thé bang mé
phong trén may tinh sit dung phan mém Matlab-Simulink.

2. MO HINH TOAN HOC CUA HE THONG CHUYEN PGI DC-
DCBUCK

B6 chuyén ddi buck DC-DC la mot loai bd chuyén ddi dién tu
cbng suat, dau vao clia bd chuyén déi buck la dién ap mot chiéu,
dau ra ctia bé chuyén déi buck la dién ap mét chiéu & muc dién ap
thap hon muc dién ap dau vao.

So @6 cdu tric ctia mach chuyén déi buck [2] bao gém hai
coéng tac tinh, thudng la moét Mosfet va mot Diode va sau d6 1a mot
b6 loc cudn cdm - tu dién nhu Hinh 1. Chic ndng ctia bd chuyén déi
buck c6 thé dugc chia thanh hai trang thai ché d6 riéng biét, d6 la
trang thai bat va trang thai tat nhu dugc dién ta trén Hinh 2.

I e T e :
s

'[ g g

Hinh 1. S¢ d6 cdu tric mach dién cia bd bién @6i DC-DC buck
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Hinh 2. S0 d6 trang thai ON ctia b bién d6i buck DC-DC (a) va OFF (b)

- Trang thai bat: Cac ché dé hoat déng trong trang thai bat
dugc thé hién trong Hinh 2a. Khi cong tic S & trang thai bat, dién
ap dau vao U, dugc két néi vai cudn cdm va diode. Dong dién chay
dén tai qua cudn cdm. Trong giai doan nay, dong dién qua cuén cam
tang tuyén tinh. Diode bi phan cuc ngugc dan dén khéng c6 dong
dién chay qua diode. Theo dinh luat Kirchhoff ta c6:

U, -9y, 0; o Yale (1)
drt dt L

Uyl 4V iU, e

R dt dt € RC

-Trang thai tat:

Céc ché d6 hoat dong trong trang thai tat dugc thé hién trong
Hinh 2b. Khi céng téc S & trang théi TAT, dién dp déu vao U, duoc
gidi phéng khoi cuén cdm. Dong dién tur dién ap dau vao bi cat.
Cudn cdm truyén nang lugng dugc luu trit dén tai. Cudn cdm cung
cap dong dién cho tai. Trong giai doan nay, dong dién qua cuén cam
giam tuyén tinh. Diode dugc phan cuc thuan va cung cap dong dién
tr tai tré lai cudn cdm. Ap dung dinh luat dién ap Kirchhoff vao so
dé mach ctia Hinh 2b, thu dugc trong (3).
dip 1y _g. A _U. (3)

dt ‘ dt L

Bang cach ap dung dinh luat dong dién Kirchhoff vao so d6
mach dién ctia Hinh 2b, thu dugc trong (4).
Ye,cdle ;. U i U (@)

R ~da& *“ d C RC

Goi d la chu ky nhiém vu cho giai doan bat (ON) thi chu ky
nhiém vu cho giai doan tat (OFF) la (1-d). Tur d6, theo [2] ta sé xac
dinh dugc cac ham truyén trong giai doan bat (ON) va giai doan tat
(OFF) lan lugt nhu sau:

U,.(5) B d v, (5) B U, (5)

U, (s) LCs+is+1" d(s) LCs +4s+1

L

3. THIET KE CAC BO PIEU KHIEN BO BIEN I DC-DC BUCK

3.1. Cau tric ctia hé théng diéu khién DC-DC buck

So d6 cdu trac cta hé théng diéu khién (HTDK) DC-DC buck
nhu Hinh 3.

{)ZP e . B6 i " | DC-DC
0 dieu khién " buck

U Tr

Hinh 3. So d6 khéi HTDK DC-DC buck

3.2. Thiét ké bo diéu khién PID cho diéu khién DC-DC buck

So d6 khéi ctia HTBK DC-DC buck st dung bo diéu khién PID
nhu Hinh 4, trong d6 bé diéu khién C(s) nhu (5) va déi tugng diéu
khién P(s) nhu (6).

C(s)=kp +50 k. (5)

T
l(’(m.'

>

P(s)=—lu ©6)

LCS 4+ Ls+1
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e u >
C ( S ) P( S ) >
Usy ) Uout
Hinh 4. So d6 kh6i cia HTDK DC-DC buck st dung bd PID
Ham truyén cta hé hé va hé kin:
. _ N {.fc“.\': +£‘P.s'—:.fcf)b",.n
Hm{.s}—f{.s)?’(.s}—m. (7)
W, (s) (kps® + ks + ke, JU,, 8)

W.(s)= =
x(5) 1+ W,(s)  (LCs™ +hs+1)s+(kys™ +kps+k, U,

C6 nhiéu phuong phép téng hgp bo diéu khién PID cho HTDK
(8), theo [2] t6ng hgp PID bang cach don gian héa ham truyén cla
hé thong (8), tir d6 dua ra diéu kién théa man la (9) va tur (9) xac dinh
dugc cac tham s6 clia PID nhu (10). Khi dé dat dugc ham truyén cua
hé théng & dang don gian nhu (11).

fst: s+ ke, =LCs* 4 £5+1 9)
kp =4k =1Lk, =LC (10)
U
W, (s)=—2=2—
,\{5] s+U,, an

D& HTDK c6 tinh tdc dong nhanh, trong [2] da ting hé s6 ty 1&
I&n 50 lan, khi d6 tham sé cia bo PID la:

k, =50%; k, =50; k,, =SOLC ) (12)

3.3. Thiét ké bo diéu khién PID-GA-Fuzzy cho diéu khién
DC-DC buck

3.3.1. Thiét ké cdc bo PID cuc bd

Do dién tr& cla tai thay d6i, R=[R__, R 1, dé tim cac b¢ diéu
khién PID cuc bé chung ta sé chia dai dién tr& R thay d&i thanh n
khoang bang nhau nhu Hinh 5. Khi d6 sé cé (n+1) gia tri dién trg R
cuc bo:

Tai méi R, chuing ta sé tong hop dugc bd diéu khién PID, dé
hé 8n dinh. D& dat dugc chat lugng diéu khién cta hé théng t6t
nhét ching ta st dung giai thuat di truyén GA cho mdi R, khi d6
sé dugc bo PID, t6i uu. Cac bo PID, t6i uu trong bai bao nay khong
dung mé hinh toan hoc ctia bd bién d6i DC-DC buck dé téng hop
ma s dung truc ti€p mé hinh ban vat ly (mach dién, cac linh kién
cha dong (Mosfet, Diode) va céc linh kién thu dong (cuén cdm, tu
dién, dién trd)) trong phan mém Matlab. Nhu vdy, ching ta sé c6
(n+1) bo PID-GA cuc bé.

Ranin Runax
| | | | | |

T 1l

C6 n khoang bing nhau

Hinh 5. Chia R thanh n khoang bang nhau

3.3.2. Thiét ké bé diéu khién PID-GA-Fuzzy

Bo diéu khién PID-GA-Fuzzy (PID-GA-F) trong bai bao nay
dugc thiét ké sau:

M& hoéa n khodng tuong Ung vdi (n+1) gid tri ciia R véi ham lién
thudc la dang tam gidc nhu Hinh 6.

Rs ‘ . Ran1
AN AN
PN NS N
[ /\ ' /‘\ [ x :
E AN / N SN
N—f—¥—> Riq]
Ronax
Hinh 6. Mg héa dién tr R
Bo ludt ma dugc thiét ké nhu sau:
IF Ris R THEN u is HPID GA, (13)
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Gia tri diéu khién dugc xac dinh la:

n+l
=Y H,xPID _GA; H, = 1,(R) (14)
i=1
Dic diém cua bd diéu khién (14) 1a tan dung dugc cac bo diéu
khién t8i uu cuc bd bang giai thuat GA két hop véi su linh déng cltia
logic md. B6 diéu khién (14) dadm bao chat lugng diéu khién bd bién
d6i DC-DC buck dat chat lugng diéu khién tét hon so véi phuong
phap st dung bo diéu khién PID théng thudng.

u PID—GA-F

4. AP DUNG CHO THAM SO BO DC-DC BUCK CU THE VA MO
PHONG

4.1.Tham s6 bd chuyén d8i DC-DC buck

Tham s6 b6 bién d6i DC-DC buck nhu Bang 1.

Bang 1.Tham s& bo bién d&i DC-DC buck

Tham sé Gia tri Pon vi do
bién dp dauvao U, 12 \%
biéndpdauray_, 5 \%
Dién cam L 50 pH
Tu dién C 220 uF
Dién trG tai R 5 dén 30 (binh thudng Q

1a10)
Tan s6 chuyén mach 22 kHz

- BO diéu khién PID (12) (ing vGi R=10Q sé la:
kp=2.5x10" k, =50; ky=5x10" (15)
- Cac b6 diéu khién cuc bo tim dugc bang cach st dung cong cu
GA trong matlab 2019 nhu sau: Chia dai R thanh 5 khodng (n=5) va
dugc ma hda nhu Hinh 7, khi d6 ta sé tim dugc 6 bo PID_GA cuc bé.

R1 R2 R3 R4 RS RE

imu:t.variabla 'R_[o:t:m]'

Hinh 7. Mg héa dién tr& R thanh 6 tap mo

Chay thuat toan di truyén véi cac tham s sau:

S8 thé hé: 100 thé hé; kich thudc quan thé: 20; phuong
phap chon loc: Chon loc sap hang tuyén tinh; ham thich nghi: IAE
(f = [le(t)de - min); phuong phép lai ghép: Lai ghép 2 diém; tan sudt
lai ghép: 80%; phuong phép dot bién: Dot bién 1 diém. Két qua
cac bo PID_GA cuc bé nhu Bang 2.

Bang 2. Tham s& bé diéu khién PID cuc bé theo GA

TT | RIQ] PID_GA

1 5 kY =1,84x107; kM =112,7772; kY =1,83x107
2010 | 21 67x107; k2 =66,0726; 2 =1,83x107
3P k9 =1,77x107; £ =50,8046; k' =1,83x1077
A2 k9 =1,74%107; kY =43,3796; kS =1,83x107
Sl kD =1,84x107; kP =38,6305; kS =1,83x107
6 | 30 | £9=1,84x107; k' =34,6661; k' =1,83x107
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4.2. M6 phéng va danh gia
Chuang trinh mé phéng nhu Hinh 8. M6 phéng déng thai hai HTDK tucng tng véi hai phuang én diéu khién: PID va PID-GA-F.

Gfuzzy
:) Lpg = -
jdCas LIRSS _
{ Mosfet. L 1 Current Measurement,
i Vin
c - R

12vDC

Discrete
D 1e-06 s.

[Gate2] —=+" 000 e -

g ——
| |
c1 R.
1\ Voltage Measurement.

5 + . ras
5 U_PID-GA_F » DC PWM [Gfuzzy)
Vref2 R i
[Rfuzzy PID-GA-F. PWM Generator
[Vout] : l
U_out

5 PID(s) p—P|0C PWM—'—><(:
FUzEy

Vref1 PWM Generator1

Hinh 8. Chuang trinh m phéng céc HTDK b bién ddi DC-DC buck

K&t qua mé phdng véi cac trudng hgp tai khac nhau duoc chi _
ra trén Hinh 9. Véi phuong én chi s& dung bé PID theo [2] thi tham e
s8 PID dugc tinh todn lai theo (12). _ = ®
UrafV— . . = —B Y} — . . e -8 ! : ' EA |
g/_’?\ i (¢ 3 ] o
~3 g | RS s o i k R=170
;E,:' ( 7 | | .Ill|l : ﬁ-— Ej | L {l | ) ;
::[IJ e R=s0 -‘.'JllJ o R 1002
/ wl B[ L] | g i N

P UprdV]

fram

R=180

Mmo |
[0l

Panh gia hiéu qua cta cac bo diéu khién PID, PID-GA-F théng
qua céc chi tiéu d6 qua diéu chinh o[%], thai gian qua d6 z.[s]va
téng trj tuyét ddi cQa sai s6 (IAE) dugc théng ké trong Béng 3.

Cac s6 liéu tir Bang 3 cho thay, bo PID-GA-F cho chat lugng
diéu khién dién 4p dau ra ctia bo bién d6i DC-DC buck cé thdi gian
qua do, d6 qua diéu chinh va IAE 1a nhé hon so véi bo PID.

J

v

—'—'_'_‘_—\-._\ :;_ P e [ oI I .
———— - I of | 1 ast t 4
h . | J/ U . e g T
; R=1 s R=200 | ' ' ' : '
' : o Hinh 9. Dép (tng diéu khién ctia b bién ddi DC-DC buck véi gia tri dt [a 5V
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Bang 3. Danh gia cac chi tiéu HTDK st dung PID va PID-GA-F

PID PID-GA-F

“ ol [ wals] | 1ae [of%]| nuls] | 1aE

5 1 6,6x107 | 9,968x107° 1 2,6x107° | 5,787 x107°
10 6 7,3x107° | 8,323x107° 4 6.5x107 | 6,354x10°°
15 12 | 11,5x107° | 8,720x10°° 5 7,5%107° | 6,762x10°°
20 17 19%107° | 9,542x107° 7 12x107° | 7,404x107°
25 20 21x107 | 10,62x107° 8 14x107 | 7,745%10°°
23 19 19%107 | 10,11x107° 8 13x107 | 7,639x107°
17 14 16x107° | 9,041x10°° 6 12x107° | 7,025%10°°
28 | 21,5 | 22x10° | 11,48x107° | 85 |14,5x107 | 8,123x10°°
30 22 26x107° | 11,82x10°° 8 16x107 | 8,290x10°°
32 23 25%107° | 12,02x107 | 95 |17,5x107° | 8,599x107°

5. KET LUAN

Bai bao da thiét ké dugc bo diéu khién PID-GA-F cho diéu
khién b6 bién d&i DC-DC buck. B diéu khién PID-GA-F cho chat
lugng dién ap dau ra ctia bd bién d6i DC-DC buck t6t hon so vdi
phuaong phap st dung bo diéu khién PID théng thudng do tan dung
dugc uu diém cta bo PID két hgp vai gidi thuat GA va logic mo. Két
qud mo phéng danh gia cho thdy bd diéu khién PID-GA-F ma bai
bao da dé xuat da nang cao dugc chat lugng 6n dinh dién ap daura
cho b6 bién d6i DC-DC buck.
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Giai phap nang cao hiéu qua hé théng bao hiéu
luéng hang hai cang Son Duong

Solutions to improve the efficiency of the maritime navigation aids system in Son Duong
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TOM TAT

Nghién ciru nay tap trung danh gia hién trang quén ly, khai thac
va van hanh hg thang bao hiu hang hai trén tuy&n ludng Son
Duong - mat trong nhirng khu vurc hang hai trong diém cia khu
vire Bac Trung Ba. Trén co s phén tich cac yéu ta kj thuat, phap
|y va digu kign khai thac thuc té, nghién ciu chi ra nhitng tan tai,
han ché trong céu tric, cong nghe va ma hinh quén |y bao higu
hién nay. Tir da, bai bao dé xuét nham giai phap mang tinh tdng
thé, bao gém: Ung dung cang nghe sd va he théng giam sat tir
xa; tiéu chudn haa dac tinh bao higu theo khuyén nghi IALA; tang
curirng st dung nang lreng tai tao; hoan thién quy trinh quan Iy,
béo tri thigt bj. K&t qua nghién ciru gap phén nang cao higu qua
béo dam an toan hang hai, gidm thigu rii ro tai nan, tdi vu hda chi
phi van hanh va thic ddy hien dai haa ha tang ky thuat hang hai,
pht hp vai dinh hidng phat trién bén virng va chién lrge bién
Viet Nam d&n nam 2030.

Tir khda: Ludng hang hai Sen Direng; an toan hang hai; [ALA.

ABSTRACT

The paper focuses on assessing the current management, operation and
performance of the navigation aids system along the Son Duong channel-
one of the key maritime areas in the North Central Coast of Vietnam.
Based on an analysis of technical, legal, and operational factors, the
study identifies existing limitations in the system's structure, technology,
and management model. Accordingly, it proposes a set of comprehensive
solutions, including the application of digital technology and remote
monitoring systems, standardization of navigation aids characteristics
in accordance with [ALA recommendations, enhancement of renewable
energy use and improvement of management and maintenance
procedures. The research outcomes contribute to improving maritime
safety assurance, minimizing accident risks, optimizing operational costs
and promoting the modernization of maritime infrastructure in line with
sustainable development goals and Vietnam's Maritime Strategy toward
2030.

Keywords: Son Duong channel; maritime safety; [ALA.

1. DAT VAN BE

Trong tién trinh thuc hién chién lugc bién Viét Nam dén nam
2030, cong tac bdo dam an toan hang hai gilr vai trd then chot trong
phét trién bén ving kinh t& bién va nang cao nang luc canh tranh
cla hé théng cang bién quéc gia. Trong d6, hé théng bao hiéu hang
hai Ia mot cau phan ky thuat quan trong, truc ti€p ho tro viéc diéu
tiét, dinh hudng va dam bao an toan cho tau thuyén ra vao luéng. §
Viét Nam, da c6 mét sé nghién clru va du an ky thuat lién quan dén
hé théng béo hiéu hang hai tai cac khu vuc nhu kénh Ha Nam (Hai
Phong) [1] va mot s6 tuyén luéng khac, chli yéu tap trung vao viéc
I3p dat cdc cdm bién théng minh dé giam st thong s6 cla phao;

toan tuyén luéng Hai Phong [2] dé xuét l4p dat hé théng phao dé
dan tau an toan cho tuyén luéng hodac viéc thi nghiém hé théng
VTS trén mot s tuyén ludng hang hai [3] d€ gilp rat ngan thai gian
tau hanh trinh va gidam thiéu phuang tién diéu tiét, canh gidi tai mot
s6 khu vuc c6 rii ro cao vé tai nan hang hai. Tuy nhién, cac nghién
clu nay méi dung lai & pham vi mo ta ky thuat va danh giad hién
trang, chua di sau vao phan tich hiéu qua téng thé cda hé théng
bdo hiéu dudi géc d6 quan ly, van hanh va tich hgp céng nghé sé.
D6i vdi khu vuc cang Son Duong - mét trong nhimng luéng
hang hai trong diém phuc vu hoat déng xuit nhap khiu cla khu
kinh t€ Viing Ang Ha Tinh, dén nay chua c6 céng trinh khoa hoc nao
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chuyén biét danh gia hiéu qua hoat dong va dé xuat giai phap nang
cap hé thong bao hiéu tai tuyén ludng hang hai cang Son Duang.
Thuc té cho thay, hé théng bdo hiéu tai day con tén tai nhiing han
ché vé tinh dong b, kha nang gidm sat ti xa va do tin cay trong
diéu kién thai tiét khac nghiét.

T thuc tién d6, bai bdo tap trung phan tich toan dién thuc
trang hé théng bao hiéu luéng hang hai Son Duong, chi ra cac bat
cap trong céng tac quan ly, bao tri va van hanh, dong thoi dé xuat
nhom giadi phap ky thuat - quan ly mang tinh kha thi nhdm nang cao
hiéu qua hoat déng. BDiém méi ctia nghién ctu la két hgp gitia phan
tich dinh lugng va danh gia chuyén gia dé xay dung 16 trinh hién dai
héa hé théng bao hiéu hang hai phu hgp vai diéu kién thuc té, gop
phan bao dam an toan, gidm thiéu rui ro tai nan va hé trg thuc hién
thanh cong chién lugc bién Viét Nam dén nam 2030.

2. TAI LIEU VA PHUONG PHAP

2.1. Phuong phap nghién ciu ly thuyét

Phuong phap nay dugc st dung nham xdy dung co s& khoa
hoc cho dé tai. Cac van ban phap ly, nghi quyét, quyét dinh ctia Nha
nudc va Bo Xay dung lién quan dén cong tac bao dam an toan hang
hai dugc thu thap, tdng hgp va phan tich mét cach hé théng. Ngoai
ra, cac cdng trinh nghién cdu trong va ngoai nudc vé hé théng bao
hiéu hang hai, nhitng mé hinh quan ly tién tién cling nhu xu hudng
hién dai hoa cia nganh cling dugc tham khao. Két qua clia phuong
phap nay la tao dung nén tang ly luan viing chac, lam cg sé dinh
hudng cho viéc danh gia thuc trang va dé xuat cac giai phap kha thi.

2.2. Phuong phap héi y kién chuyén gia

Pay la phuong phap quan trong nhdm bé sung théng tin thuc
tién, lam cau nai gidia ly thuyét va iing dung. Dé tai tién hanh lay y
kién tU cac chuyén gia, can bd quan ly va ky su tryc tiép tham gia
quan ly, van hanh hé théng béo hiéu hang hai. Cac cudc trao déi,
phong van va thao luan tap trung vao nhing kho khan trong cong
tac trién khai, kinh nghiém x{ Iy su ¢6 cling nhu dinh huéng hién dai
hoéa hé théng. Thong tin thu dugc tir phuong phap nay mang tinh
thuc té cao, gilp khdng dinh hoac diéu chinh nhitng nhan dinh tu
o s& ly thuyét, déng thai cung cdp thém kinh nghiém quy bau dé
hoan thién cac giai phap dé xuat.

2.3. Phuong phap phan tich théng ké

Phuang phap nay dugc ap dung dé xut ly va danh gia cac s6
liéu thuc té vé tinh hinh hoat déng cta hé théng bao hiéu hang hai
tai lubng Son Duang. Cac dit liéu lién quan dén tan suat su co, hiéu
qua van hanh, chi phi bdo tri va mdc dé dap tng yéu cau khai thac
dugc thu thap ti nhiing nguén dang tin cdy. Sau d6, s6 liéu duoc
phan tich, so sanh va téng hgp nham rut ra cac nhan dinh khoa hoc.
Phuong phép théng ké cho phép nhan dién ré nhiing han ché con
tén tai, d6ng thdi cung cap bang ching dinh luong chic chin dé
lam can ci d@é xuat cac giai phap nang cap va hién dai hoa.

2.4.Tailiéu

P& thuc hién nghién clru nay, tac gia da st dung cac bd cong
cu la tai liéu dugc thu thap tir cac nguoén sau day:

- Cac quy dinh, quyét dinh ctia Cang vu Hang hai Ha Tinh [4-5].

- Cac ké hoach, quyét dinh, quy dinh, quy chudn cda Bd Giao
thong van tai (nay la Bé Xay dung), Cuc Hang hdi va Budng thay
Viét Nam [6-9].

- Cac hudng dan cta té chuc IALA [10-11].

- Cac s6 liéu ctia Téng cong ty Bao dam an toan hang hai mién
Bdc nam 2023 [12].

3. THUC TRANG HE THONG BAO HIEU LUONG HANG HAI
SON DUONG

Cang Son Duong thudc Khu kinh t€ Viing Ang (Ha Tinh) la cang
nudc sau quy mé I6n, gilr vai trd trung tam trong phat trién cong
nghiép nang va logistics khu vuc Bac Trung Bo. Tuyén luéng hang
hai Son Duang c6 chiéu dai khoang 9,0 km, d6 sau thiét ké tir-21,0
dén -23,5 m, chiéu réng day trung binh 280 - 320 m, dugc bao vé bai
hé théng dé chan séng dai 5.243 m. Day la ludng hang hai quéc té,
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¢6 kha nang ti€ép nhan tau trong tai t&i 300.000 DWT, phuc vu truc
tiép hoat dong xuat nhap nguyén liéu cla Tap doan Formosa Ha
Tinh va cac nganh céng nghiép hoé trg.

Hinh 1. Cdng Son Duang Formosa

Hién nay, tuyén lubng ndm trong pham vi quan ly ctia Cang vu
Hang hai Ha Tinh (Cuc Hang hai va Buong thay Viét Nam), chju trach
nhiém diéu tiét, giam sat va bao dam an toan hang hai trong viing
nuéc cdng bién Viing Ang - Son Duong. Hé théng bao hiéu hang hai
trén tuyén dugc dau tu déng bo theo chuan IALA, bao gém phao
ndi, tiéu ¢ dinh, dén tin hiéu [13], bdo d3dm hoat dong dan tau an
toan 24/24h.

Cu thé, cac phao hang hai c¢6 dudng kinh ti 2,4 - 3,0 m, son
mau va danh s6 theo quy pham quéc té, bo tri doc ludng tir viing
bién h& dén khu bén. Pén bao hiéu st dung céng nghé LED nang
lugng mat trdi, c6 tam hiéu luc 4 - 6 hai ly, chu ky chdp nhay dac
trung theo ting loai bdo hiéu.

Ngoai ra, dang tiéu c6 dinh trén ddo Son Duong va khu vuc
ven b& hé trg dinh hudng quang hoc cho tau khi tiép can cau cang.
Vlng d6n, tra hoa tiéu dugc bo tri ngoai khoi vé6i ban kinh khoang 1
hai ly tir di€ém chudn SD-PS, két hgp véi cac di€ém neo chuyén téi va
neo chd cau, tao diéu kién thuan Igi cho hoat déng van hanh cang
trong moi diéu kién thai tiét.

Tuy nhién, cong tac bdo dam an toan hang hai tai day van con
mot s6 han ché: Thiéu thiét bi giam sat tur xa; hiéu suat chiéu sang
cia moét s6 phao gidm trong diéu kién bao, séng l6n; cong tac bao
tri, thay thé thiét bi chua dugc tu dong hda. Diéu nay dat ra yéu cau
cap thiét phai nang cap, hién dai hoa hé thong bao hiéu, hudng tai
xay dung mé hinh quan ly thong minh, than thién méi trudng va
phu hop chudn quéc t& gép phan dam bao an toan hang hai, giam
rdi ro tai nan va thic ddy phat trién bén viing cdng Son Duong trong
giai doan téi.

4. GIAI PHAP NANG CAO HIEU QUA KHAI THAC HE THONG
BAO HIEU LUONG HANG HAI SON DUONG

4.1.Tich hgp AIS va Racon cho hé théng

Gidi phap nay tap trung vao viéc nang cap va hién dai héa
hé théng bao hiéu hang hai lubng San Duong thong qua viéc tng
dung céng nghé nhan dang va dinh vi tu dong (AIS - Automatic
Identification System) [14] két hop véi bdo hiéu vo tuyén dién Racon.
Cu thé, gidi phap dé xuat Iap dat 20 dén bao hiéu tich hgp AIS trén
cac phao hang hai va 1 tram Racon tai phao dau luéng. Hé théng
nay cho phép céac bao hiéu truyén dir liéu vi tri, trang thai hoat dong
va théng tin nhan dang truc tiép dén tau thuyén qua song VHF, giup
ngudi diéu khién tau dé& dang nhan biét va dinh huéng chinh xac,
dac biét trong diéu kién suong mu, ban dém hodc thdi tiét xau.

Viéc ap dung bao hiéu AIS AtoN va Racon [15] mang lai nhiéu
lgi ich: Tang cudng kha nang gidm sat va quan ly ti xa, gidm thiéu
rdi ro mat tin hiéu hoac tr6i dat phao; hé trg tu déng cap nhat di
liéu quan ly bao hiéu, phuc vu cong tac diéu phdi, bao tri va van
hanh hiéu qua. Péng thai, hé théng méi gitip gidm chi phi nhan luc
kiém tra th( cong, ndng cao do tin cdy va sdn sang cla mang lugi
bao hiéu.

Bén canh d6, viéc trién khai déng bd cac thiét bi AIS va Racon
sé gilp hé théng bao hiéu hang hai Son Duong tiém can chuén
qudc té IALA, dap Ung yéu cau hoi nhap trong linh vuc bao dam an
toan hang hai. Day la budc ti€n quan trong hudng té6i xay dung ha
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tang s6 hda, théng minh va than thién méi trudng, gép phan dam
bao an toan giao thédng dudng bién va phat trién bén viing khu vuc
cang Saon Duong - Ving Ang.

4.2, S dung hé théng VTS (Vessel Traffic Services) dé kiém
soat, huéng dan tau thuyén theo thai gian thuc

Nham nang cao ning luc kiém soét, huéng dan tau thuyén
theo thai gian thuc trén tuyén luéng hang hai Son Duong - mot
luéng c6 mat do tau thuyén I6n va thudng xuyén don tau trong tai
dén 300.000 DWT. Hé théng VTS la nén tang cong nghé téng hop
bao gém radar giam sat bién, AlS, camera quang hoc - héng ngoai,
cam bién gio - song - dong chay, tram vé tuyén VHF va may chu
trung tam x{ ly d liéu. Viéc trién khai hé théng nay sé cho phép co
quan quan ly theo déi, phan tich va diéu phéi giao théng hang hai
mét cach cht dong, lién tuc va chinh xac.

VTS mang lai nhiéu lgi ich n&i bat: H6 trg giam sat hanh trinh
va canh bao va cham, diéu hudng tau an toan trong diéu kién tam
nhin han ché, déng thai cho phép huéng dan tau ra vao cang theo
thai gian thuc, phéi hgp chat ché gilra trung tam diéu hanh va hoa
tiéu qua hé théng lién lac s6. Khi xay ra su cd trén bién nhu chay né,
tréi dat hodc va cham, dii liéu ti radar va AlS gitp xac dinh nhanh vi
tri va tinh trang tau, ho trg cong tac ctu nan kip thdai.

Dac biét, viéc tich hgp VTS véi hé théng bao hiéu hang hai c6
AIS AtoN sé hinh thanh mang lugi quan ly thong minh, giup phat
hién sém hu hong, tréi dat phao va t6i uu céng tac bao tri. Mac du
chi phi dau tu va dao tao nhan luc I6n nhung VTS la giai phap chién
lugc giip nang cao an toan, giam chi phi van hanh, tang nang suat
khai thac va bao vé méi trudng bién khu vuc Son Duong.

4.3, Hién dai héa céng tac diéu hanh va quan ly hé théng
bao hiéu luéng hang hai Son Duong

Hudng tdi hién dai héa cong tac diéu hanh va quan ly hé
théng bao hiéu luéng hang hai Son Duong nham déap Ung yéu cau
ngay cang cao vé an toan, hiéu qua va héi nhap qudc té trong linh
vuc hang hai. Trong tam cla giai phap la dau tu lap dat méi cac thiét
bi bao hiéu tich hop cong nghé AIS va dén LED déng bd chdp, két
hgp trang bi thiét bi vé tuyén dién Racon tai phao s6 0 dau ludng.
Céc thiét bi nay cho phép tau thuyén c6 thé nhan dang, dinh vi va
xac dinh huéng di chuyén chinh xac théng qua dii liéu dién ti hién
thi tryc tiép trén radar hodac man hinh ECDIS, dac biét hiu ich khi
tam nhin bi han ché.

Viéc ap dung cédng nghé AIS gitip truyén dir liéu bao hiéu theo
thai gian thuc dén tau thuyén va co quan quan ly, qua d6 nang cao
nang luc giam sat, cdnh bdo su c6 va truy vét khi xdy ra va cham
hodc troi dat bao hiéu. Thiét bi Racon hé trg phan xa tin hiéu radar,
giup thuyén trudng dé dang nhan biét vi tri dau luéng, tang do tin
cay va an toan hanh hai.

Bén canh d6, hé théng phan mém quan ly di liéu bao hiéu
dugc dé xuat tich hgp nham giam thiéu cdng tac kiém tra tha cong,
tiét kiém chi phi, ndng cao tinh chinh xac va hiéu qua quan ly. Giai
phap nay khéng chi dap Ung cac tiéu chudn ky thuat theo QCVN
20:2015/BGTVT va Céng udc SOLAS, ma con gop phan xay dung
mot mo hinh quan ly bao hiéu hang hai s6 héa, théng minh va than
thién méi trudng, hudng téi muc tiéu phat trién bén viing cho cang
Son Duong.

4.4. Nang cao nang luc quan ly bao hiéu ludng hang hai
ctia don vi quan ly

Tap trung vao nang cao nang luc quan ly béo hiéu luéng hang
hai Son Duong théng qua viéc chudn héa va dao tao chuyén sau
nguén nhan luc cta don vi quan ly. Hién nay, doi nga lao dong da
dugc dao tao co ban, song trinh d6 chuyén sau, dac biét cla luc
lugng céng nhan ky thuat truc ti€p van con han ché. Do do, tac gia
dé xudt xay dung hé théng tiéu chuan cap bac céng nhan quan ly
- van hanh bao hiéu hang hai theo TCVN 10704:2015, két hop dao
tao dinh ky nham dam bao chat lugng va tinh chuyén nghiép trong
van hanh.

Hé théng nay gém 5 bac cong nhan, dugc danh gia dua trén
kién thiic ly thuyét va ky ndng thuc hanh, tir bdo duéng, son phu, do

chu ky chdp sang, dinh vi dén st dung thiét bi céng nghé mai nhu
ENGC, AlS, Racon. Déng thdi, tiéu chudn cho tram truéng va can bo ky
thuat dugc nang cao, yéu cau trinh dé ky su bao dam an toan hang
hai hodc cadc nganh Dién - Dién t, Diéu khién tau bién.

DaGi vai luc lugng quan ly ky thuat tai van phong, yéu cau co
kién thuic lién nganh (cong nghé théng tin, vién théng, vat liéu mai),
t6i thi€u 2 nam kinh nghiém thuc t& cung kha nang st dung tiéng
Anh chuyén nganh dé doc hiéu tai liéu va lam viéc vai cac té chic
quéc té. Ho chiu trach nhiém diéu hanh, giam sat, thdm dinh ky
thuat, dao tao va kiém tra tuan tha quy chuan quéc gia.

Nh& do6, gidi phap gop phan chuyén nghiép héa cong tac quan
ly bao hiéu, bao dam an toan hang hai, tiét kiém chi phi van hanh
va khdng dinh vi thé clia cdng Son Duong trong hé théng hang hai
qudc gia.

5. KET LUAN

Nghién ctu da phan tich toan dién hién trang va dé xuat 4
nhom gidi phap nhdm nang cao hiéu qué hé théng bao hiéu luéng
hang hai Son Duong, bao gém: Tich hgp céng nghé AlS va Racon,
trién khai hé théng quan ly giao théng hang hai VTS, hién dai hoa
céng tac diéu hanh - quan ly bao hiéu va nang cao nang luc nguén
nhan lyc cdia don vi quan ly. Cac giai phap nay giup tang cuong kha
nang giam sat, diéu hanh va canh bao an toan theo thaoi gian thuc,
déng thai giam thiéu rai ro tai nan, t8i uu chi phi van hanh va nang
cao tinh déng bo trong quan ly bao hiéu hang hai. K&t qua nghién
ciu gop phan dinh huéng hién dai héa ha tang bao dam an toan
hang hai, dap tng yéu cu phat trién bén viing va hoi nhap quéc té
clia cdng Son Duong trong giai doan téi.
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Thiét ké bo diéu khién truot véi thoi gian hoi tu
hitu han cho hé théng én dinh lac Rotor Magnus

Finite-time sliding mode controller design for Magnus Rotor roll stabilization system

>THS PHAM TAT TIEP, PGS.TS NGUYEN VAN SUGNG"
Trudng Pai hoc Hang hai Viét Nam
“Email: nguyenvansuong@vimaru.edu.vn

TOM TAT

Trong nghién ciru nay, ba diéu khién trugt vai thei gian hai tu hir
han (Finite-time Sliding Mode Control - FTSMC) dioc dé xudt nham
tn dinh chuyén dang l&c ngang cda tau thiy st dung hé thing rotor
Magnus dudi tac dang cia nhiéu gidi han tir méi truing bién. Trudc
hét, mat trugt phi tuyén dang liy thira kép dugc xay dyng dé dam
bao qué trinh hai ty nhanh chang trong thai gian hiru han. So vai
cac phuong phap diéu khién tigm céan, ba digu khign dé xuat cho
phép trang thai cia he thing dat dén diém can bang trong mat
khoang thavi gian hiru han phy thudc vao céc tham sd cia bg digu
khién, qua da cai thien dang ke tdc da dap ing va kha nang bén
vitng. Dua trén |y thuyét dn dinh Lyapunov, tinh dn dinh hitu han
thiri gian cia hé théng kin droc chirng minh mat cach chit che.
Cudi cong. md phéng sd dugc thee hign trong mai truirng MATLAB
dé danh gig higu qué va do bén virng cia bg diéu khién dé xuat so
v diéu khién truot thong thuang.

Tir khaa: Digu khién trugt; hai ty hiru han; rotor Magnus; dn dinh
|&c tau; digu khién phi tuyén.

ABSTRACT

In this study, a finite-time sliding mode control (FTSME) strategy
is proposed for the roll stabilization of ships equipped with a
Magnus rotor system under bounded external disturbances.
First, a nonlinear dual-power sliding surface is designed to
ensure rapid convergence of the roll response within a finite
time. Unlike conventional asymptotic controllers, the proposed
approach guarantees that the system states converge to
equilibrium in a finite settling time that depends solely on
controller parameters, thereby improving both the convergence
rate and robustness. Based on Lyapunov stability theory, the
finite-time stability of the closed-loop system is rigorously
proven. Finally, numerical simulations are carried out in MATLAB
to validate the performance and robustness of the proposed
controller in comparison with the classical sliding mode control
method.

Keywords: Sliding mode control; finite-time convergence;
Magnus rotor; roll stabilization; nonlinear contral.

1.DAT VAN BE

Hién tugng ldc ngang clia tau thay la mét trong nhiing dang
dao déng anh hudng nghiém trong dén an toan hang hai, dé én
dinh doéng va hiéu qua khai thac. Dao dong lac 16n gay ra nhiéu hé
qud nhu gidm tudi tho két cdu, dnh hudng dén an toan hang héa va
gay mét mai cho thuyén vién. Do dé, viéc nghién ctu hé théng 6n
dinh lac cht dong co6 y nghia quan trong trong céng tac khai thac
va thiét ké tau hién dai.

Céc hé thng én dinh truyén thdng nhu canh lac (fin stabilizer),
bé 8n dinh (anti-rolling tank) hodc vay giam lic (bilge keel) déu ton
tai han ché: Hiéu qua thap khi tau ding yén, chiém nhiéu khéng
gian va lam tang luc can thdy dong. Gan day, rotor Magnus dugc
xem la mot gidi phap tiém nang nhd kha nang tao mé-men phan lac
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dua trén hiéu tng Magnus, ¢ uu diém don gian, hiéu qua & t6c do
thap va chi phi van hanh thap [1, 2].

Trong linh vuc diéu khién, cac nghién ctu truéc chl yéu
st dung PID hodc diéu khién truot cd dién (SMC), tuy nhién cac
phuong phap nay chi ddm bao héi tu tiém can, tuic |a hé théng chi
dat &n dinh khi thai gian ti€n dén vo cling. Diéu nay lam gidm kha
nang dap ng nhanh va doé bén viing khi c6 nhiéu séng gio [3, 4].

DE khéc phuc, bai bao nay dé xuat ap dung diéu khién trugt
véi thoi gian hoi tu hitu han (Finite-Time Sliding Mode Control -
FTSMC) cho hé théng én dinh lic bang rotor Magnus. Phuong phap
FTSMC cho phép trang thai hé théng hoi tu vé diém can bang trong
thai gian hiu han, gitip rat ngén thai gian dap Ung, tang dé bén va
tinh phi tuyén thich nghi.
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Muc tiéu nghién ctu la thiét k&, phan tich 6n dinh Lyapunov
va kiém nghiém mé phong bo diéu khién FTSMC cho hé théng 6n
dinh I3c Magnus. K&t qua cho thay b6 diéu khién dé xuat gitp gidm
dang ké bién d6 dao ddng va thdi gian én dinh, khang dinh tinh kha
thi va hiéu qua vuot tréi clla phuang phép so vdi diéu khién truct
truyén théng.

2. CO SO LY THUYET CUA HE THONG OGN DINH LAC ROTOR
MAGNUS

2.1. Luc ndng va mé-men diéu khién sinh ra béi hiéu iing
Magnus

Hiéu (ng Magnus xudt hién khi mét vat thé quay trong

dong chét 16ng, tao ra lyc nang vudng géc véi hudng dong chay.
Luc nang FMF_MFM do rotor tao ra dugc xac dinh dua trén dinh ly
Kutta-Joukowski nhu sau[6, 71:

F = pVLT M
Trong dé: p - Khéi lugng riéng clia nudc bién; V - Van téc dong
chay tuong d6i; L - Chiéu dai rotor va I la cudng do xody, dugc tinh theo:
I'=2rd’w (2)
V6i: a - Ban kinh va w - T8¢ dé goc quay cua rotor. Khi d0, luc
nang dugc viét lai dudi dang:
F =2rza’plVw ©)

low
pressire Fiag

high
ressure

Hinh 1. Luc ndng do hiéu ting Magnus téc dung Ién xilanh quay
Néu téc dd quay dugc do theo vong/phut (RPM), ta c6 thé
chuyén déi sang rad/s bang:

n
o= 27[5 (4)

Roll direction

Hinh 2. Thiét bi 6n dinh Iac Rotor Magnus dugc I3p dét trén tau

Khi bd 6n dinh Rotor Magnus hoat déng thi canh xi-lanh thuc
hién déng thdi ca chuyén déng quay va dao déng xoay truc, luc
nang sé phu thudc vao téc do géc quay clia Rotor w va tan sé goc
dao dong xoay quanh truc w . Két hgp véi phuong trinh (Levin et al,,
2019) [7, 8], mbé-men thiét bi diéu khién 6n dinh Idc Rotor Magnus
dugc xac dinh theo cong thuc [7, 8, 91:

K, =Fr, (5)

Véi 7, 1a canh tay don luc do bd 6n dinh Rotor Magnus dugc
xac dinh béi cong thuc:

v, =1,.COSE (6)

W

2.2. Mb hinh ddéng hoc lac cia tau khi gan thiét bi giam lac
Rotor Magnus

Chuyén dong l3c ngang cua tau (roll motion) cé thé dugc biéu
dién béi phuong trinh vi phan phi tuyén bac hai [7, 8]:

(M, +AM )p+Bg+B,|¢|¢p+Cop+Cp’ =—DGM.a,  (7)

Trong do: B,, B, - Cac hé s6 dap tét dao dong lac clia tau; C,va C,
- Cac héng s6 lién quan dén céac thong s6 clia tau; C, - Tich cla luong
gidn nudc va chiéu cao thé viing ban dau clia tau; | - Mé-men quén
tinh cda than tau; Al - M6-men quan tinh gia tang; ¢ - Goc lac ngang
cla tau; D - Lugng gidn nudc cla tau; GM - Chiéu cao thé viing ban
dau clia tau; a.- Goc nghiéng tac déng clia séng lén than tau.

Khi b6 8n dinh gidm ldc ngang Rotor Magnus duoc |3p dat doi
xung & hai bén tau, mé-men diéu khién K,, c6 thé dugc tao ra dé
chéng lai m6-men nhiéu déng DGMa,. Do d6, mé hinh chuyén déng
I3c phi tuyén cla tau cé l3p dat bd n dinh I3c ngang Rotor Magnus
dugc biéu dién nhu sau [4, 7, 8]:

(M, +AM )¢+ Bg+ B, |p|lp+Co+Cop’ =-DGMa, -2K,,  (8)

Trong do:
. 2 DGO, 07,
-
T
p, =30 +AL)
4
C,=DGM
-D.GM

C, = >
g
Véi Prla gdc ngap nuéc, nva n; la cac hé s6 dugc xac dinh nhu
Bang 1[10]:
Bang 1. Bang xac dinh hé s6 n theo loai tau

Loai tau n, n,
Tau khéch 0,05 0,0125
Tau hang 0,03 0,0155
Tau ca 0,1 0,0140
Bién ddi phuang trinh (8) ta dugc:
Cop Co' B¢ Blele 2k, DGMa, 9)

@=

LM, LAAM. LML LML [ +AL T +AL

Pat X, =@, X, =X,,¥ =X, trong d6 x 1a g6c lac cda tau, t6c do
quay cua la tin hiéu dau vao cta hé thong va y la tin hiéu dau ra cla
hé théng. Viét hé théng dong luc hoc dudi dang mé hinh khéng
gian trang thai nhu sau:

e
H=x

4 .i': = + N;.l':j + iy, + g5 | Xy + [ + {q‘;f,(.l (1 0)
v=ux,
C! CZ B]
a = ca, = 1, = ;
T a6 I, +Al I, +AI I,+AI
rong do- B, 2K, Dh

= 6 =

as . a, sa, =
I +AIL I +AlL I +AIL

Trong hé théng (10), dat d, = a,e,chinh la nhiéu tac dong do
song bién, nhu vay hé thic (8) dugc viét lai dudi dang:

X =X,
X, = f(x,x,)+bn+d, (11
y=x

Trong hé (11), b 1a hé s diéu khién, n Ia tin hiéu diéu khién can
dugc thiét ké sao cho géc lac va toc do lac ctia tau bam theo gia tri
mong mudn bing khong; /(u.%,) =ax +a,x +a.x5, +a.x, x| 13 ham dong
Iyc hoc ctia m6 hinh déng hoc lac ngang cua tau.

- Gid thiét 1: Cac gia tri goc lac va toc do lac dugc quan sat va
cung cdp cho hé théng tinh toén tin hiéu diéu khién. Cac cdm bién
dugc trang bi dé xac dinh lién tuc cac gié tri nay va dua vé bo diéu
khién d@é tinh toan tin hiéu diéu khién.

- Gia thiét 2: Ham dong luc hoc clia hé théng /(x) la hoan toan
biét rd.

- Gid thiét 3: Nhiéu ngoai canh d, bi chan va théa man diéu kién
|d,| <D, D =const >0,trong d6 Dla gid tri dugc xac dinh.
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B6 dé 1. Xét hé théng i = f(x,1), trong d6 x |a bién trang thai clia
hé théng. Hé théng dugc goi la 8n dinh thai gian hitu han [14] néu
ta chon dugc ham Lyapunov thda man diéu kién:

V(x,)>0 va V<-al’(x,t)

Trong dé: @ >0,0< <1

3. THIET KE BO DIEU KHIEN TRUGT VOI THOI GIAN ON DINH
HUU HAN CHO HE THONG ON DINH GIAM LAC ROTOR MAGNUS
Trong nghién ctu nay, mét bé diéu khién trugt véi thai gian
hoi tu hitu han cho hé théng 6n dinh I3c tau thay st dung rotor
Magnus dugc phat trién theo cac budc sau:
- Budc 1: Goi sai s6 goc lac, sai s6 toc dd lac va sai s6 gia toc lac
theo thai gian lan luot la:
G =X =Xy =X
GRS (12)
€6 =X, Xy =X ]
Trong cong thuc (12), %, X;, va %, tudng Ung la gia tri goc lac,
t6c do lac va gia toc lac thuc té cda tau. Trong khi d6, ¥4, X,,, va %,
la gia tri goc lac, téc d6 lac va gia téc 1dc mong mudn déu bang 0
nén cac sai s6 goc lac, téc d6 lac va gia téc lac chinh la cac trang thai
X, X,,Va X,
- Budc 2: Thiét ké mat trugt dé ho thdng 6n dinh véi thai gian
hu han
Dé& 6n dinh hé théng trong thai gian hitu han, mat trugt diing
V@i thai gian héi tu hiru han dugc dé xuat dua trén cac dé xuat clia
nghién ctu [11, 12] nhu sau:

il
s=x,+ X (13)
Trong dé: £,>0 , 41 va P1 la cac s6 nguyén duang lé théa man
diéu kién ¢, <p,.
- Buéc 3: Thiét ké ham diéu khién u
Lay dao ham bac nhat theo th&i gian cia mat trugt ding
nhanh (14), ta thu dugc:
§=f(0)+u+d, +ﬁ’1ixl’% s,
P (14)
Tin hiéu diéu khién dugc Iya chon nhu sau:
u=~(f)+ xS+ (D4 m)sen(s) (15)
D
- Budic 4: Phan tich tinh 6n dinh.
Ham Lyapunov dugc chon dé 8n dinh hé théng nhu sau:
V:ls2
2 (16)
L4y dao ham bac nhat ctia ham Lyapunov (16) va thay phuong
trinh dao ham mat truot (14) vao ta thu dugc:
V=si=s(f(x)+u+d,+p ﬂx,jflx,)
Py (17)
Thay luat diéu khién (15) vao phuang trinh (17) va két hgp véi
gia thiét 3, ta cé:
V=s(—(D+m)sgn(s)+d,) =—~(D+n)|s|+d s <-nls| (18)
Viét lai bat déng thuc (16) dudi dang sau:

V<ol = n @G5 ) =-ab () (19)

Trong d6: a=n(2)? va (= %

Nhu vy, theo bat déng thic (19) va bé dé (1), hé théng 6n
dinh l3c tau thuay véi bd diéu khién truot ding (15) sé én dinh vai
thai gian héi tu hitu han. Hé théng sé c6 thai gian xac lap (settling
time) ngdn haon so véi thai gian xac 1ap cta hé théng véi bo diéu
khién trugt 6n dinh tiém can.

4.MO PHONG SO
Trong phan nay, mé phéng sé dugc thuc hién nham ching
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minh hiéu qua clia bo diéu khién dé xuat trong méi trusng MATLAB
2020a. Phuong phap Euler dugc sir dung dé gidi cac phuong trinh vi
phan, véi thai gian 1dy mau 12 0,001 gidy va téng thai gian mé phdng
Ia 100 gidy. Cac tham s6 clia mé hinh dong luc hoc tau thiy dugc
trinh bay trong Bang 2.

Bang 2.Théng s6 ddng hoc cla tau va hé théng 8n dinh Rotor
Magnus

Théng sé ky hiéu Gia tri Pon vi
Chiéu dai xi-lanh Magnus L 3 M
Chiéu dai toan b cta tau Loa 76 M
Lugng gian nudc D 1,4573x10° Kg
Chiéu cao man tau H 4,6 M
Chiéu cao thé viing GM 1,15 M
Chiéu rong tau B 11,5 M
Mé-men quén tinh I +Al 3,438x10° kg.m
G6c ngap nudc 0, 39° =0,68rad
Hé s6 tht nghiém n 0,031
Hé s6 thi nghiém n, 0,0152

DE kiém nghiém uu diém ctia bo diéu khién trugt thich nghi
thoi gian héi tu ¢8 dinh cho hé théng én dinh Iac rotor magnus
vGi bat dinh trong mé hinh déng hoc va nhiéu ngoai canh, trong
nghién ctiu nay mé phéng dugc thuc hién vai ba trang théi ban dau
cla tau thay. Cu thé:

-Trang thai 1: Goc 14¢ 0,2 rad t6c d6 1ac 0 rad/s.

-Trang thai 2: Goc 14¢ 0,15 rad t6c d6 1ac 0,1 rad/s.

-Trang thai 3: Goc 14¢ -0,15 rad téc d6 lac 0 rad/s.

Tham s6 clia bé diéu khién trong phuong trinh (15) dugc st
dung trong mé phéng:

3
@ =3 ﬁl:E p =3

Trudng hgp 1: Goc 13c 0,2 rad téc dd 1ac 0 rad/s.

Roll angle
10 !I' |— Dasirec_l 1
Il —— Actual |
o 84 =
2 ||
g 6\
g ar\ 1
\.
2N
0' L — = L L
0 10 20 30 40 50 60 70 80 80 100
Time (s)

Hinh 3. K&t qua md phong géc lac dugc 6n dinh bdi bo diéu khién trugt véi thai gian
6n dinh hitu han & trang thdi 1

Lire =]
= ha
Sl el

2.

Roll angle error e,
o=
(=3
on

10 20 30 40 50 60 70 80 90 100
Time (s}

=)
=1
& o
o T—
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|

Hinh 4. Két qua md phong sai s6 géc lac dugc 6n dinh béi bo diéu khién trugt véi thoi
gian 6n dinh hitu han & trang théi 1
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Hinh 5. Két qu mé phdng bé mat truot cdia b diéu khién trugt véi thi gian 6n dinh
hitu han & trang thdi 1

Ay

Hinh 6. Két qua m phéng tin hiéu diéu khién toc d6 quay cla rotor cia bd diéu khién
trugt vdi thoi gian 6n dinh hitu han 6 trang thai 1

& trang thai ban dau géc lac 0,2 rad va téc do 1ac 0 rad/s, két
qué mé phéng cho thdy bo diéu khién dé xuit dam bao kha nang
gidm lac nhanh va 6n dinh. Géc lac dugc triét tiéu vé xap xi 0 chi sau
khoang 15 - 20 gidy va khéng xuat hién dao déng qua do I16n (Hinh
3). Sai s6 bam theo giam nhanh va duy tri 8 muc rat nho trong toan
b6 thai gian mé phdng (Hinh 4). Mat truot héi tu vé gan 0 sém, chiing
t6 diéu kién trugt dugc thiét l1ap ding theo ly thuyét kiém soét truot
(Hinh 5). Tin hiéu diéu khién bién déi lién tuc nhung dam béo duy tri
kha ndng diéu khién hiéu qua (Hinh 6). Nhin chung, bé diéu khién cho
hiéu sudt 6n dinh héa lic tau tét trong trudng hop nay.

Trudng hgp 2: Goc 13c 0,15 rad t6¢ do 1ac 0,1 rad/s.
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Hinh 7. K&t qua md phong géc lac dugc 6n dinh bdi bo diéu khién truot véi thai gian
6n dinh hitu han & trang thai 2
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Hinh 8. K&t qué md phéng sai s6 gdc lac dugic on dinh béi bo diéu khién trugt véi thoi
gian 6n dinh hitu han & trang théi 2
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Hinh 9. Két qud mo phéng bé mat truot ciia b diéu khién trugt véi thi gian 6n dinh
hitu han & trang thai 2
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Hinh 10. K&t qué md phéng tin hiéu diéu khién t6c do quay cla rotor cla bd diéu
khién trugt véi thdi gian on dinh hitu han 6 trang théi 1

Vi diéu kién ban dau khac va c6 thém téc dé lac ban dau, két
qua mo phéng cho thay bo diéu khién van duy tri hiéu qua gidm
ldc nhanh va 6n dinh. Goc lac dugc triét tiéu vé gan 0 chi trong
khoang 15 gidy va khéng xuat hién hién tugng dao dong qua do
dang k& (Hinh 7). Sai s6 bam theo gidm rat nhanh va chi dao déng
nhé quanh gia tri mong mudén trong sudt thai gian mé phéng (Hinh
8). Mat trugt hoi tu vé gan 0 sém, bao dam hé luén hoat dong trong
ché& @6 truot (Hinh 9). Tin hiéu diéu khién bién thién lién tuc nhung
van dam bao duy tri nang luc 8n dinh héa tét (Hinh 10). Do vay, b
diéu khién thé hién tinh bén viing va kha ning ap dung trong diéu
kién goc lac ban dau 16n hon.

Trudng hgp 3: Goc 1ac -0,15 rad, t6c do 1ac 0 rad/s.
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Hinh 11. Két qua md phdng goc 1c dugc 6n dinh bdi bd diéu khién truot véi thai gian
6n dinh hitu han & trang thai 3
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Hinh 12. K&t qua md phong sai s6 goc lac dugc 6n dinh bdi bo diéu khién trugt vdi thoi
gian 6n dinh hitu han & trang théi 3
G diéu kién ban dau véi goc lac am -0,15 rad va téc do lac 0
rad/s, b6 diéu khién van dadm bao kha ning 6n dinh hoa tét va dua
géc lac vé vi tri mong muén sau khoang 15 giay (Hinh 11). Dap ting

&
&
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khong xuat hién dao déng qué dé I6n va duy tri dao déng nhé xung
quanh gia tri chudn trong suét qua trinh mé phéng (Hinh 12). Sai s6
bam theo dugc triét tiéu nhanh va giao dong xap xi quanh 0, chiing
té tinh bam theo &n dinh va chinh xac (Hinh 13). M&t trugt hdi tu
vé gan 0 kha s6m, dam bédo hé hoat dong trong vung trugt ding
nhu thiét k&, Tin hiéu diéu khién c6 bién dé thay déi Ién nhung van
duy tri dugc kha nang kh lac hiéu qua (Hinh 13). Diéu nay cho thay
b6 diéu khién chiu dugc thay déi trang thai ban dau va cé tinh bén
viing cao.

Sliding Surrace s
0 Fedmadf S F iy L FR F VAP TV IRF AT WAV F Ry

-0.02

0.04F

006" i L L i L i i
0 10 20 30 40 50 60 70 80 a0 100

Time (s}
Hinh 13. K&t qua mé phéng bé mét trugt cia bo diéu khién trugt véi thai gian 6n dinh
hitu han & trang théi 3

Control Input u

N

Time (s)

Hinh 14. K&t qua md phong tin hiéu diéu khién t6c do quay cGa rotor cla bd diéu
khién trugt véi thai gian 6n dinh hitu han & trang thai 3

Nhu vay, Két qua mé phong trén ba trang thai ban dau khac
nhau cho thdy bé diéu khién dugc dé xuat ddm bao kha nang 6n
dinh héa lac tau nhanh va chinh xac trong moi diéu kién khao sat.
Géc lac déu dugc triét tiéu vé gan 0 trong thdi gian ngan, sai sé bam
theo nhé va khéng xuat hién dao déng qua dé dang ké. Mat trugt
luén héi tu vé 0 sém, chiing minh tinh ding dan cla luat diéu khién
va bdo dam hé hoat déng trong ché dé truot trong suét qua trinh.
Tin hiéu diéu khién c6 bién dé thay déi I6n nhung dap ung kip thoi
gitip duy tri @6 6n dinh cao. Nhin chung, bé diéu khién cho thay tinh
bén viing, hiéu qua va kha nang thich nghi tét véi su thay déi cla
trang thai ban dau clia hé théng tau.

5. KET LUAN

Nghién ctu nay da phat trién va dé xudt mot bo diéu khién
trugt nham 6n dinh va gidm lac tau si dung thiét bi Rotor Magnus
trong diéu kién ton tai bat dinh tham s6 va nhiéu méi trudng. B
diéu khién dugc xay dung dua trén mé hinh dong luc hoc day du
cla hé théng, dong thdi dam bao tinh bén viing theo ly thuyét
Lyapunov. Ba kich ban mé phéng véi trang thai ban dau khac nhau
da dugc thuc hién dé xac minh hiéu qua thuat toan.

Két qua mé phéng ching minh b diéu khién c6 kh3 nang
triét tiéu géc ldc nhanh, sai s6 xac lap nho va ddm bao hé luén hoat
déng trong ché do trugt. Biéu nay cho thay dé xuat la maot giai phap
kha thiva hiéu qua trong viéc ting cudng @6 6n dinh ngang cho tau
bién. Déng gép clia nghién cliu nam & chd khai thac thiét bi Rotor
Magnus nhu mét co ciu gidm lac mdi, tiém nang, déng thai cung
c&p mot chién lugc diéu khién manh mé, phu hop trién khai thuc t&
trén cac phuong tién hang hai hién dai.

Tuy nhién, nghién ctiu hién méi dung lai 3 mé phong va chua
danh gia anh hudng cla céc gidi han co cadu chap hanh, cliing nhu
chua xét dén diéu kién bién déng phuc tap (tdc dong két hop cla
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séng - gié - dong chay). Do do, trong cac hudng phét trién tuong lai,
nhém téc gid sé tp trung gidm rung diéu khién, tich hap rang budc
t6c do quay rotor, m& rong md phéng sang cac trang thai nhiéu
da dang hon va tién hanh thi nghiém thuc t& trén mé hinh dé xac
minh hiéu nang cla bé diéu khién.
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Danh gia tac déng rui ro trong giai doan thuc
hién du an xay dung chung cu cao tang tai
Ha N6i bang mé hinh SEM

Assessment of risk impacts during the implementation phase of high-rise residential
construction projects in Hanoi using the SEM model

>THS.NCS NGUYEN THI PHUONG

Trudng Dai hoc Kién tric Ha Néi; Email: phuong.phamminhvu@gmail.com

TGM TAT

Nghién ciru phan tich tac dang cia cac nham rii ro dén mic do
kem hiéu qua trong giai doan thyc hién duv &n chung cu cao tang
tai Ha Ngi thong qua ma hinh céu tric tuyén tinh SEM. Dir ligu
khao sat gdm 320 phan hdi vai 43 bign quan sét, dugc xir Iy qua
céc budc Cronbach's Alpha, EFA. CFA va kiém dinh PLS-SEM. Két
qua cho thdy céac thang do dat dd tin cdy cao, cd gid trj hi tu va
phan bigt tdt, ddng thai ma hinh pho hop vai dir lieu. Tt cé 12
gia thuyet (HI-H12) déu ca y nghia théng ké. Trong da, rii ro thigt
ké va thi cang (B = 0.74B) cang rii ro tai chinh (8 = 0.723) co
anh huéng manh nhét tai mic do kém hieu qua, tiép theo |3 roi
ro quan ly, phap ly, mai truang, thi truing va canh tranh. Ma
hinh ciing chi ra céc quan he gian tiép, thé hién co ché lan truyén
rii ro giita céc nhom. Trén co s@ do, nghién ciru dé xudt mat tigp
can quéan Iy rdi ro tich hop nham kiém soat sam cac yéu td ky
thuat va tai chinh, ddng thi tang cuang nang luc didu hanh va
kha ndng thich tng vai thi truang, gop phdn néng cao higu qua
thuc hién cac du an chung cu cao tang tai Viet Nam.

Tir khaa: Riii ro, quén Iy rii ro, quan Iy di &n, du n xay dung, chung
cur cao tAng, md hinh SEM.

ABSTRACT

This study analyzes the impacts of risk groups on the inefficiency level
during the implementation phase of high-rise residential construction
projects in Hanoi using the Structural Equation Modeling (SEM) approach.
Survey data were collected from 325 responses with 43 observed
variables and processed through Cronbach's Alpha, EFA, CFA, and PLS-
SEM analysis. The results indicate that the measurement scales achieved
reliability, convergent, and discriminant validity, and the overall model
fits the data well All twelve hypotheses (HI-HIZ) are statistically
significant. Design and construction risks (B = [.746) and financial risks
(B = [0.723) exert the strongest effects on project inefficiency, followed
by management, legal, environmental, and market-competition risks. The
model also reveals indirect relationships that reflect the mechanism of
risk propagation among groups. Accordingly, the study proposes an
integrated risk management approach to enable early control of
technical and financial factors, strengthen managerial capacity and
market adaptability, thereby enhancing the implementation performance
of high-rise residential projects in Vietnam.

Keywords: Risk, risk management, project management, construction
project, High-Rise residential building, structural equation modeling (SEM).

1. GIGI THIEU

Tai Viét Nam, nganh Xay dung la mét nganh kinh té trong diém,
déng goép dang ké vao GDP va st dung mot luc luong lao déng lén.
Qua trinh d6 thi héa nhanh choéng, dac biét tai cac thanh phé I6n
nhu Ha Noi va TPHCM, da kéo theo su bung né cac du én chung cu
cao tang, mét loai hinh céng trinh ¢ anh hudng sau rong dén doi
sOng do thi. Tuy nhién, thuc tién cho thdy hau hét cac du an Ién déu
gap phai nhiing rudi ro nghiém trong lién quan dén tién do, chi phi
va chat lugng céng trinh (Pham Héng Luan & Nguyén Minh Truc,
2012; Tran Quang Trudng & D4 Tién Sy, 2021). Trong khi d6, cdng tac
quan ly rdi ro hién nay van chd yéu dua trén phuang phap dinh tinh,
kinh nghiém va cac cong cu don gian, chua phan anh dugc hét méi

quan hé nhan qua phc tap gilta cdc nhém rdi ro cling nhu tac déng
gian tiép cla cac yéu té tiém an.

Mé hinh cau truc tuyén tinh (Structural Equation Modeling - SEM)
da duoc ap dung hiéu qua trén thé gidi trong phan tich rdi ro xay dung
nh& kha nang mo hinh héa dong thoi nhiéu méi quan hé nhan qua,
ké ca vdi cac bién tiém an. Cac cong trinh clia Cheng et al. (2020),
Molenaar et al. (2017) va Batra (2023) cho thdy SEM la c6ng cu hiu
hiéu d€ lugng hdéa méi quan hé nhan qua gitta cdc nhém rui ro va hiéu
qua du an. Viéc tiing dung SEM gitip lam rdé muc d tac dong truc ti€p
va gian tiép cta timg nhém rui ro, déng thdi cung cap ca sé khoa hoc
cho viéc x€p hang muc d6 nghiém trong va uu tién kiém soat. Phan
I6n cac nghién cliu nay dugc trién khai trong béi canh cac quéc gia
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phét trién hodc thj trudng mdi néi nhu Trung Quéc, Malaysia va UAE,
nén chua phan anh day du dac thu cta hoat dong xay dung tai Viét
Nam. Hién nay, 3 Viét Nam chua cé nghién cfu nao van dung SEM cho
quan ly rdi ro du an chung cu cao tang dac biét la trong giai doan thuc
hién du an, khién viéc dinh lugng va kiém chuing tac dong téng hop
cla cac yéu to rdi ro con han ché. Nghién cliu nay nham lap khoang
tréng d6, déng thai cung cp cong cu phan tich hién dai dé nhan dién,
lugng héa va danh gid tac déng clia cac nhém rdi ro chl yéu, lam co
sG xay dung chién lugc quan ly rdi ro hiéu qua, nang cao chat lugng
va hiéu qua dau tu xay dung.

2. PHUONG PHAP NGHIEN CUU

2.1. Mau nghién citu va thu thap dit liéu

C& mau trong nghién ctru dugc xéac dinh theo khuyén nghi cda
Hair et al. (2017) véi cong thic n = 5m, trong dé n 1a s6 quan sat téi
thiéu va m 1a s6 bién quan sat. V4i 43 bién, c& mau t6i thiéu can thiét
1a 215. Nghién ctru da thu thap vugt muc nay nham tang dé tin cay
va kha nang khai quat hoa két qua. Khao sat dugc tién hanh véi bon
nhom déi tuong chinh: (i) ch dau tu; (i) nha thauy; (iii) don vi tu van;
(iv) co quan quan ly nha nudc va ca quan chuyén mon vé xay dung.

Nghién ctu st dung ldy mau thuan tién, tap trung vao cac
chuyén gia, chd dau tu va nha thau cé kinh nghiém trong linh vuc
chung cu cao tang. Bang cau hoi dugc phat theo cac hinh thic: (i)
gui truc tiép, (i) khao sat truc tuyén va (iii) gli qua email. Cach ti€p
can nay giup da dang héa nguén dit liéu va nang cao ty 1& phan hoi.

2.2, Xay dung thang do va bién quan sat

Cac rui ro dugc xac dinh théng qua khao sat thuc té tai 24 dy an
chung cu cao tang & Ha Noi va tham khao cac nghién ctiu trong va
ngoai nudc nhu: Li & Chen (2018); Jarkas & Haupt (2015); El-Sayegh
& Mansour (2019); Wong & Ng (2018); Goh & Ng (2020); Goh & Abdul-
Rahman (2020); Rahman & Alharthi (2019); Wang et al. (2011);
Kareem & Kijewski (2002); Krawinkler (1995); Tran Quang Trudng &
DO Tién Sy (2021); Pham Héng Luan & Nguyén Minh Truc (2012);
Pham Héng Luan & Pham Vén Linh (2021); Nguyén Anh Thu & V6
Dinh Khanh (2021); Nguyén Duong Dang Khoa et al. (2023); Hoang
Van Phuong & Truang DPuc Long (2021) v..v. Cac yéu t6 nay sau d6
dugc tham van va hiéu chinh bai chuyén gia, qua d6 xac dinh 43 rai
ro chd yéu, dugc phan thanh 6 nhém, thé hién tai Bang 1.

Bang 1. Céc rui ro trong giai doan thuc hién du an xay dung chung cu cao tang tai TP Ha Noi

T Kyhieu | RUi ro

[ Rui ro vé phap ly

1 RR1 Gidy t& phap ly khong day du (gidy phép dau néi ha tang; hé so méi trudng; v..v)

2 RR2 Vuéng mac gidi phéng mat bing

3 RR3 Thay d6i quy hoach trong qua trinh thuc hién du an

4 RR4 Vi pham quy dinh xay dung dan dén bi dinh chi thi cong

5 RR5 Tranh chap phap ly gilta cac bén lién quan (cht dau tu, nha thau, cu dan xung quanh)
6 RR6 Tha tuc phép ly kéo dai (quy trinh xét duyét chdm, phai b8 sung nhiéu 1an, &nh huéng tién do)
7 RR7 Su thay d8i chinh sach phap luat gilta qua trinh thuc hién

1] Rui ro vé tai chinh

1 RR8 Thiéu vén hodc nguén tai chinh khéng 6n dinh

2 RR9 Chi phi phat sinh ngoai ké hoach (bao gom tat ca cac chi phi khéng du kién trudc)

3 RR10 Tang gia vat liéu xay dung vugt du toan

4 RR11 Khé khan trong viéc huy dong vén tur khach hang do thj trudng ching lai

5 RR12 Tranh chap tai chinh gilta chtl dau tu va nha thau (thanh toédn, quyét toan hgp dong)
6 RR13 Khoéng kiém soat dugc dong tién trong qua trinh thuc hién du an (dong tién da c6 nhung khéng dugc quan

ly hiéu qud)

7 RR14 Thi€u ki€ém soat tién do thanh toan cho nha thau phu

1} Rui ro vé thiét ké va thi cong

1 RR15 Thiét ké khong phu hgp hoic thay déi thiét ké trong qua trinh thuc hién

2 RR16 Vi pham tiéu chudn ky thuat trong thi céng

3 RR17 Thi€u nhan luc hodc nang luc thi céng yéu

4 RR18 Thi€u du phong tai trong trong thiét ké ban dau

5 RR19 Khoéng danh gia day da tac dong cta gié manh & d6 cao I16n

6 RR20 Hiéu Uing nhiét dé 1én & bé mat tudng kinh

7 RR21 Chat lugng vat liéu khong dat yéu cau ky thuat

8 RR22 Lua chon cong nghé thi cong khéng phu hop

9 RR23 Nguy ca xay ra nut, lan, 16i két cdu hodc sup d6 trong qua trinh thi cdng

10 RR24 Thi€u déng bo trong thi cong cac hang muc nhu dién, nudc, vién thong, PCCC

11 RR25 Kha nang xay ra tai nan lao dong do thi€u an toan tai céng trudng

v Rui ro vé maéi trudng

1 RR26 O nhiém tiéng 6n va bui trong qua trinh thi cong

2 RR27 Khong x ly triét dé chat thai xay dung

3 RR28 Nguy co ngédp ung do hé théng thoat nudc khéng hoan chinh

4 RR29 Tac déng tiéu cuc dén hé sinh thai hodc moi trudng xung quanh

5 RR30 Phat sinh tranh chap vé mai trudng véi khu dan cu xung quanh (nudc thai, rac thai)
Vv Rui ro vé quan ly

1 RR31 | Thi€u nang luc quan ly du én, khong phoi hop hiéu qua gilia cac bén lién quan.
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2 RR32 Thiéu minh bach trong quy trinh lya chon nha thau ho3c phan bé hgp déng

3 RR33 Tranh chap hgp dong gilta cac bén (chu dau tu, nha thau, nha cung cép)

4 RR34 Cham tré trong kiém tra va nghiém thu cac giai doan thi cong

5 RR35 Khoéng gidm sat chat ché tién dé va chat lugng thi cong

6 RR36 Xung dét lgi ich gilta cac bén quan ly cap cao du an

7 RR37 Su thay d6i nhan su chl chét clia du an gay gian doan tién dé va chat lugng

8 RR38 Truyén théng kém hodc thong tin sai léch gilra cac bd phan néi bo dy an

9 RR39 Thiéu chuong trinh dao tao va ndng cao nang luc dinh ky cho nhan su du én

VI Rui ro vé thi trudng va canh tranh

1 RR40 Thi trudng bat dong san bién déng, lam gidm stic mua tir khach hang

2 RR41 Canh tranh gay gat ti cac du an khac trong cling phan khic

3 RR42 Uy tin cht dau tu bi anh hudng, lam gidm niém tin cta khach hang (xuat phat ti cac van dé néi tai nhu cham
ti€n do, chat lugng kém, hoac thi€u minh bach trong thuc hién cam két)

4 RR43 Truyén théng tiéu cuc hodc théng tin sai léch dnh huéng dén hinh anh du an

2.3. Thiét 1ap mé hinh gia thuyét

e Cdu trdc bién sé trong mé hinh SEM

Trong mé hinh SEM clia nghién ctu, c6 6 bién tiém n doc lap dai
dién cho cac nhém rdi ro trong giai doan thuc hién du an, dugc do
luding bang 43 bién quan sat (RR1-RR43). Bién phu thudc la muic do kém
hiéu qua clia dy an (KHQ), do bang ba bién quan sat TG (tién d), CP (chi
phi), CL (chat lugng) - phan anh tac dong tiéu cuc téng thé cta rdi ro.

Tat ca cac bién dugc danh gia theo thang do Likert 5 murc, ti
“Khéng anh hudng” (1) dén “Anh hudng rdt manh” (5), gia tri cao thé
hién tac dong tiéu cuc I16n hon.

C4u tric bién va thang do nay 1a cd s& dé thiét Iap mé hinh giad
thuyét, kiém dinh d tin cy, phan tich nhan t6 khang dinh (CFA) va

xay dung mé hinh SEM & cac budc tiép theo.

e Thiét [ap mo6 hinh gia thuyét

C&n cl vao t8ng quan ly thuyét va cac nghién ctu thuc nghiém
trong va ngoai nudc (Molenaar et al, 2017; Cheng et al,, 2020),
nghién ctu gia dinh rang: mdc dé tac déng tiéu cuc clia cac nhém
rdi ro cang Ién thi muc d6 kém hiéu qua clia du an cang cao thé hién
& viéc tién dé bi kéo dai, chi phi bi vugt, hodc chat luong cong trinh
bi suy giam.

Do d6, mé hinh giad thuyét dugc thiét lap véi 12 giad thuyét
nghién ctiu, tuang Uing véi sdu nhdm ri ro, cu thé tai Bang 2.

Bang 2. Hé thong gia thuyét va mdi quan hé gilra cdc nhom rui ro trong giai doan thuc hién du an chung cu cao tang

Gia thuyét M@i quan hé Dién giai

H1+ PL — KHQ Rui ro phép ly (PL) lam gia tdng muic dé kém hiéu qua clia du an.

H2* TC — KHQ Rui ro vé tai chinh (TC) lam gia tdng muc d6 kém hiéu qua cta duy an.

H3+ TK — KHQ Rui ro vé thiét ké va thi cong (TK) lam gia tang muic d6 kém hiéu qua cta du an.

H4* MT — KHQ Rui ro vé méi truong (MT) lam gia tdng muic d6 kém hiéu qua clia du an

H5* QL — KHQ Rui ro vé quan ly (QL) lam gia tdng muc dé kém hiéu qua ctia dy an

H6* CT — KHQ Rui ro vé thij trudng va canh tranh (CT) lam gia tdng muc dé kém hiéu qua cta du an

H7+ PL>TC Rui ro vé phap ly (PL) lam gia tang r’L’Ji ro tai chinh (TC),,do cac van dé phap ly c’é thé gay cham tré giai
ngan, phat sinh chi phi khéng du kién, va dnh huéng dén kha nang huy dong von.

Ha* PL—CT Rui ro vé phap ly (PL) Iérp gia tang rdiro vé t’hi trudng va c?)nh tranh (CT), khi cac trfanh chép phap ly, tha
tuc kéo dai hodc thay d6i quy hoach gdy mat uy tin chl dau tu va lam suy gidm niém tin khach hang

Ho* oL —TC Rdiro ve qtfén ly (QL) lam gia tang rui ro tai chinh (TC), bdi viéc thiéu nang luc quan ly, giam sat yéu kém
dan dén kiém soat tai chinh khéng hiéu qua, gay phét sinh chi phi va tri hoan thanh toan.

H10* oL — TK Rui ro vé qué_n ly (QL) lam gia t?n%rﬂi ro vé thiét ké vé thi cong (TK), k’hi thiéu phoi hgp, giam sat va quan
ly ky thuat dan dén sai sét thiét ké, thi cong kém chat lugng hodc mat an toan lao déng.

H11+ MT — CT Rai ro vé méi truong (MT) lam gia tang rdi ro vé thij trudng va canh tranh (CT), do 6 nhiém, tranh chap
moi trudng gdy phan Uing tu cdng dong, anh hudng hinh anh du én va giam suic hat thi trudng

H12* TC T Rui ro vé tai chinh (TC) lam gia tang rui ro vé“thi,trudng v%l canhtranh (CT), khi cac khé khan tai chinh lam
tri hoan du an, giam kha nang canh tranh vé tién do, chat lugng va truyén théng thij truong

Ghi chu: Ddu +’ sau md gid thuyét thé hién ky vong hé s B > 0, nghia la quan hé cting chiéu giiia bién déc Iap va bién phu thuéc theo cdch ma

hod thang do.

3. KET QUA NGHIEN CUU

3.1. Kiém dinh d6 tin cay thang do Cronbach’s Alpha

Theo Cronbach (1951), hé s6 nay phan anh muc dé tuong quan gitia
cac muc héi trong cing mét thang do, tir d6 gitp xac dinh xem cac bién
€6 da do tin cay dé tiép tuc dua vao cac budc phan tich nhan t6 va mé
hinh héa cau tric tuyén tinh hay khéng. Két qua Cronbach's Alpha dat gia
tri 0.896 cho toan bd 43 bién quan sat, thang do dugc xem la c6 dé tin cay

rat cao. Theo nguéng danh gia dugc dé xuat béi Hair et al. (2017), hé s6
nay can Ién hon 0.7 d€ dam bao tinh nhat quan ndi tai clia thang do.

3.3. K&t qua phan tich nhan té kham pha (EFA)

Sau khi kiém tra d6 tin cay ctia thang do béng hé s6 Cronbach’s
Alpha va hé s6 tuong quan bién téng, cac bién quan sat dugc dua
vao phan tich nhan t6 kham phéa (EFA) dé xac dinh ciu tric tiém an
gilta cdc nhém bién.
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Bang 3. KMO and Bartlett's Test/ Kiém dinh KMO va Bartlett

Kaiser-Meyer-Olkin Measure of Sampling Adequacy/ Chi s6 KMO (Mdc do phu|  0.889
hop clia mau)

Bartlett's Test of Sphericity/ Kiém dinhiApprox. Chi-Square/ Gid tri xdp xi Chi-{ 6258.604
Bartlett vé tinh cau phuong binh phuong ()
df/ Bac tu do 903
Sig./ Gid tri p (p-value) 0.000

Két qué kiém dinh cho thdy chi s6 KMO = 0.889 (> 0.5) va kiém
dinh Bartlett c6 p = 0.000 (< 0.05), chiing té dir liéu phu hgp dé thuc
hién EFA va cac bién c6 tuong quan tuyén tinh dd manh.

Phan tich EFA bang phuong phap Principal Component Analysis
VGi xoay Promax cho ra 6 nhan t6 c6 Eigenvalue > 1, tdng phucng
sai trich dat 56.875%, vugt ngudng 50%, thé hién kha ning giai thich
t6t cla mé hinh.

Cac hé sé tai nhan t6 > 0.65 va cac bién quan sat tap trung ré
rang vao tiing nhom, dam bao tinh hoi tu va phan biét t6t. Nhu vay,
thang do dat do tin cay va gia tri, da diéu kién dé dua vao phan tich
nhan t6 kh&ng dinh (CFA) & budc tiép theo.

3.4. Phan tich nhan té khdng dinh (CFA)

Phan tich nhan t8 khdng dinh (Confirmatory Factor Analysis -
CFA) dugc st dung nham kiém dinh d& phu hop ctia mé hinh do
ludng, danh gia xem céc bién quan sat co thuc sy phan anh tot cac
khai niém tiém an hay khong. CFA trong nghién ctiu dugc thuc hién
trén nén tang PLS-SEM vai su ho trg ciia phan mém SmartPLS. Két
qua phan tich CFA dugc thé hién tai Bang 4.

Bang 4. D6 tin cay va gia tri hoi tu clia cac bién tiém &n

Composite . Average  Variance
- Composite
Bién Cronbach's reliability Reliability (0C)/ Extracted
tiém (rho_a)/ Dé tin o Ay p (AVE)/Phuong  sai
. Alpha e D4 tin cdy tong . A
an cdy tong hap oo (CR) trich  trung  binh
(Rho_A) » (A
a 0.728 0.745 0.841 0.622
HQ 0.734 0.778 0.848 0.653
MT 0.743 0.760 0.859 0.641
PL 0.711 0.732 0.834 0.609
QL 0.726 0.748 0.846 0.634
TC 0.737 0.754 0.852 0.667
TK 0.749 0.768 0.861 0.645

Tu Bang 4 c6 thé thay, tat ca cac bién tiém &n déu c6 Cronbach’s
Alpha > 0.7 va AVE > 0.6, chiing t6 thang do dat d0 tin cay ndi tai va
gia tri héi tu tét. Dong thai, Composite Reliability (pC) cla tat ca cac
bién déu vugt ngudng 0.8, thé hién dé tin cay tdng hgp viing chic.

3.5. Kiém dinh d6 phu hop ctia mé hinh SEM

DE kiém dinh mé hinh nghién ctiu, phuong phap PLS-SEM (Partial
Least Squares - Structural Equation Modeling) dugc ap dung vai su hd
trg clia phan mém SmartPLS. Viéc danh gia mé hinh dugc thuc hién
théng qua mét s6 chi sé quan trong, bao gém: hé sé dudng dan (B), hé
56 tai ngoai (\), hé s6 xac dinh (R) va gia tri p (p-value).

Hinh 1. M6 hinh cdu triic SEM sau khi kié’m- dinh
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Hinh 1 trinh bay két qua chay mé hinh SEM, thé hién ré cac hé
s6 dudng dan gilfa cac bién tiém an, gia tri R* cia cac bién phu thuéc
cing nhumuc y nghia théng ké (p-value) clia tiing mai quan hé. Két
qua cho thay:

- Cac chi s6 danh gia d6 phu hgp ctia mé hinh déu dat yéu cau,
khang dinh muc d6 giai thich va dé tin cay cla cac bién tiém an la
tét.

- Cac hé s6 xac dinh (R?) clia cac bién phu thudc déu & muc tur
trung binh dén rdt manh: TC=0.771,CT=0.671,TK=0.898 va HQ =
0.650. Diéu nay cho thdy mé hinh cé kha nang giai thich t6t phuong
sai clia cac bién phu thudc.

- Cac hé s6 tai chudn hoa (outer loadings) cGia bién quan sat déu
> 0.6 va co y nghia thong ké (p < 0.05), chiing té cac bién do ludng
phan anh t8t cac khai niém tiém an.

Tir cdc két qua trén, cho thdy mé hinh gid thuyét dat d6 pht hop
tét, ddp tng day du cdc tiéu chi vé do tin cdy, gid tri hoi tu, phan biét va
kha ndng gidi thich, qua dé khdng dinh mé hinh la phi hop dé phan
dnh cdc méi quan hé trong nghién cuu.

4. THAO LUAN VE KET QUA NGHIEN CUU

4.1.Thao ludn két qua mé hinh SEM

Trong mé hinh SEM, hé s6 dudng dan chuan héa B phan anh
muc d6 anh hudng gilta cac bién tiém &n. Mdc d6 dnh hudng ducc
phan loai nhu sau:

- B> 0.70: &nh hudng rat manh

- B> 0.50: anh hudng manh

- 0.30 < 3 £0.50: anh hudng trung binh

- B <0.30: anh hudng yéu

Két qua cho thay (Hinh 1) cdc nhém rui ro chinh trong mé hinh
déu c6 hé s6 B > 0.60, cho thay tat ca déu thudc ngudng anh huéng
manh theo khung danh gia ndi trén. Tuy nhién, muc d6 anh hudng
cu thé clia ting nhém 1a khac nhau, phan anh mic d6 uu tién va
tinh chat nguy ca can kiém soat khéc biét.

Bang 5. Muic d6 anh hudng tiéu cuc ctia cac nhom rdi ro dén hiéu
qua du an

Nhém riii ro Hé s6 B Miic d6 dnh hudng Xép hang
Thiét ké va thi cong (TK) 0.746 Anh hugng rdt manh 1
Tai chinh (T0) 0723 Anh hung rit manh 2
Quan|y (QL) 0.682 Anh hugng manh 3
Phap Iy (PL) 0.664 Anh hugng manh 4
Méi truging (MT) 0.657 finh huéng manh 5
Thi trudng va canh tranh (CT) | 0.625 Anh hugng manh 6

Két qua mo hinh SEM cho thay hai nhém rui ro thiét ké va thi cong
(TK), tai chinh (TC) c6 tac dong tiéu cuc manh nhat dén hiéu qua du an.
Két qua nay tuong dong vai Li & Chen (2018) va Molenaar et al. (2017)
khi xéc dinh day la cac yéu t6 c6 hé sé tac ddng cao nhat lam suy giam
hiéu qua thuc hién dy an. Cac nhém rti ro quan ly (QL), phap ly (PL) va
mai trudng (MT) cling thé hién muc anh hudng tiéu cuc dang ké. Diéu
nay phu hgp véi nhan dinh ciia Wong & Ng (2018) va El-Sayegh &
Mansour (2019) rdng cac yéu t6 nay gép phan lan truyén rii ro, lam gia
tang kha nang kém hiéu qua trong toan b6 vong doi du én.

4.2, Giai phap kiém soat cac nhém rui ro c6 tac dong tiéu cuc Ién
dén hiéu qua du an

Két qua mo hinh SEM cho thay cac nhom ri ro trong du an xay
dung chung cu cao tang c6 mdi quan hé tuong tac va lan truyén lan
nhau. Do d6, viéc kiém soét ruii ro can dugc thuc hién mét cach téng thé
va tich hop, két hogp dong bd céac bién phap phong ngtra, giam sat va
ng pho trong sudt cac giai doan chuan bi, thiét ké va thi cong.

Muc tiéu clia cac gidi phap la gidm kha nang phat sinh, han ché khuéch
dai va ngan ngua lan truyén ri ro gitta cdc nhom, dac biét tap trung vao
nhiing nhém c6 tac dong tiéu cuc manh nhat dén hiéu qua du an.
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(1) Nhém ri ro thiét ké va thi cong (TK)

RUi ro thiét ké va thi cong la yéu t6 cé tac dong I16n nhat dén hiéu
qua du an. D& kiém soat, can nang cao chat lugng céng tac thiét ké va
quan ly thi cong, théng qua:

o Thiét [ap quy trinh thdm tra, tham dinh thiét ké nhiéu cap, cé su
tham gia ctia don vi tu van doc lap.

e Ung dung c6ng nghé BIM (Building Information Modeling) dé
phat hién xung dét ky thuat, t6i uu phuong an thi céng va giam thiéu
thay d6i phat sinh.

e Tang cudng gidm st tac gia, kiém dinh chat lugng vat liéu, va
kiém tra hién trudng dinh ky nhdm dam bao tuan thu thiét ké.

o Thiét lap ca ché cap nhat thong tin thiét ké theo thdi gian thuc
gilta chti dau tu, tu van va nha thau dé giam rai ro sai khac gitta ban vé
va thi cong thuc té.

(2) Nhém ri ro tai chinh (TC)

RUi ro tai chinh anh hudng manh th hai va c6 tinh chi phéi dén
nhiéu nhém rdi ro khac. Gidi phap trong tam 1a dam bao tinh 8n dinh va
minh bach ctia dong von:

o Xay dung ké hoach dong tién hgp ly cho toan bo vong dai du én,
trong d6 c6 quy du phong rui ro (contingency fund) dé (ng phé bién
dong gid va cham thanh toan.

o Thuc hién danh gia nang luc tai chinh cta cac déi tac (nha thau,
nha cung Ung, don vi tin dung) dé tranh ddt gay nguén vén.

e Dadang hoa kénh huy déng vén va tang cudng kiém soat chi phi
qua hé théng quan ly tai chinh dién t, gitp chi dong can déi nguon
Iyc va gidm rti ro thanh khodn.

(3) Nhém rti ro quan ly (QL)

RUi ro quan ly c6 dic diém vua truc tiép, viia gian tiép anh hudng
dén cac nhdém khac, nén gidi phap can hudng tdi ting cudng nang luc
t6 chtic va phéi hgp hé théng:

e Hoan thién co cau t6 chuc clia ban quan ly du &n, phan dinh r6
trach nhiém va quyén han giira cac bén.

e Ap dung hé théng quan ly tich hgp dé déng bé héa théng tin,
gidm sat tién do va chat lugng.

® Dao tao chuyén sau cho déi ngl quan ly vé quan tri rdi ro du an,
ky nang ra quyét dinh va xtt ly xung dét, nham nang cao nang luc phan
ung linh hoat trudc bién déng.

5.KET LUAN

Nghién ctiu da xay dung mét khung tiép can hé théng nham nhan
dién, cdu trdc hoa va lugng héa tac ddng clia cac nhdm rdii ro trong giai
doan thuc hién du an chung cu cao tang tai Ha Néi, thong qua mé hinh
cau trdc tuyén tinh SEM. Céch tiép can nay gilp chuyén hda cong tac
quan ly rdi ro tif phuong phap dua trén kinh nghiém va danh gia dinh
tinh sang phan tich dinh lugng c6 co sé&khoa hoc, phu hop véi xu huéng
nghién ctiu va thuc hanh quéc t€, dong thai thich tng véi dac thu cda
nganh xay dung tai Viét Nam.

Két qua nghién ctu tao lap nén tang dir liéu va mé hinh phan tich
dinh lugng, cho phép kiém ching méi quan hé nhan qua gilta cac
nhom rdi ro va muc dé kém hiéu qua ctia du an trong giai doan thuc
hién. Nh& d6, nghién ctiu khéng chi gidp nhan dién cac nhém rii ro cé
anh hudng trong yéu ma con hé trg ra quyét dinh quan ly theo hudng
chd d@éng, minh bach va dya trén bang chiing. Khung phan tich dugc
dé xuat c6 thé dugc ap dung va mé rong cho céc loai hinh du an xay
dung tuong tu trong béi canh dé thiViét Nam, gép phan nang cao hiéu
qua quan ly rdi ro va dadm bao tinh bén viing trong thuc hién céc du an
xay dung
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Chuyén déi xanh trong giao thong van tai
dé thi: Tu chinh sach dén thuc tien tai Viet Nam

Lreen transformation in urban transport: From policy to practice in Vietnam

> PGS.TS NGUYEN HONG THAI, THS CAO QUANG KHAI
Trudng Pai hoc Giao thong van tai

TGM TAT

Nghien citu nay phén tich tién trinh chuyén ddi xanh trong giao
thang van tai (GTVT) da thi tai Viet Nam, tap trung vao mdi lign
hé giira chinh sach va thyc tién trién khai, dang thi lam rd sy
cép thigt cia qua trinh chuyén ddi nay cong céc nd luc coa Vigt
Nam trong viéc hai hoa phat trién kinh t& vai cam ket khi hau
quic t& Bai vigt di sau vao hién trang chinh sach vé giao thang
xanh, dac biet la xe dién (EV) va giao thang cong cang (GTCC)
xanh, ddng thiri chi ra nhitng thach thirc vé ha tang, chi phi, cng
nghé va nhan thie cang déang. Tir da, nghién ciru dé xuét cac giai
phap chinh sach, phat trién ha tang va cong nghé dé thic déy
xanh haa GTVT da thi, gap phan xay dung céc thanh phd bén viing
tai Vigt Nam.

Tir khaa: Chuyén ddi xanh, giao thang van tai da th, chinh sach giao
thang, xe dién, giao thang cong cang, phat trién bén vimg.

ABSTRACT

This study analyzes the green transformation process in urban
transport in Vietnam, focusing on the interplay between policy and
practical implementation. We assess the context of urban pollution
stemming from transportation, the imperative for green
transformation, and Vietnam's efforts to reconcile economic
development with international climate commitments. The paper
delves into the current status of green transport policies,
particularly regarding electric vehicles (EVs) and green public
transport, simultaneously identifying challenges related to
infrastructure, costs, technology, and public awareness.
Consequently, the study proposes policy, infrastructure
development, and technological solutions to promote the greening
of urban transport, contributing to the establishment of
sustainable cities in Vietnam.

Keywords: Green transformation, urban transport, transport
policy, electric vehicles, public transport, sustainable development.
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1.DAT VAN PE

GTVT d6 thi ddng vai trd cét 16i trong phat trién kinh t& - xa hoi
cuia Viét Nam. Tuy nhién, su tang truéng nhanh chéng ctia phuong
tién ca nhan chay bang nhién liéu héa thach dang gay ra nhimng van
dé moi trudng nghiém trong. Cac dé thi Ién nhu Ha N6i va TP.HCM
thudng xuyén d6i mat vai 6 nhiém khong khi (PM2.5, NOx), 6 nhiém
tiéng On va Un tac giao thong kéo dai, anh hudng tiéu cuc dén stic
khoe, chat lugng cudc séng va hiéu qua kinh té [1]. Trudc cam két
dat muc phat thai rong bang “0” (Net Zero) vao nam 2050 tai HOi
nghj COP26, qua trinh chuyén d&i xanh trong GTVT db thi da trg
thanh yéu cdu mang tinh chién lugc déi véi Viét Nam [2]. Qua trinh
nay doi hoi su phéi hgp chat ché gilia chinh sach hé trg va viéc tng
dung cac cong nghé tién tién [3].

Nghién cttu nay nham:

® Phan tich cac chinh sach va khung phép ly thuc ddy GTVT xanh
tai Viét Nam.

® Phan tich kinh nghiém vé chinh sach chuyén dé&i xanh tai céc
dé thi clia cac nudc phat trién va dang phat trién.

® Xac dinh nhiing rao can va dé xuat giai phap chinh sach nham
d&y nhanh xanh héa GTVT dé thj Viét Nam.

2. TONG QUAN LY THUYET VA CG SG CHINH SACH

2.1. Khai niém "Chuyén déi xanh" trong GTVT

Chuyén d&i xanh trong GTVT la qua trinh toan dién nham tai
dinh hinh hoat d6ng giao théng d6 thi dé giam thiéu tac déng moi
trudng va t6i uu hoa tai nguyén. Cac yéu t6 cot 16i bao gom [4]:

® Nang lugng sach: Chuyén dich tir nhién liéu héa thach sang
nang lugng tai tao, dién va hydrogen.

® Céng nghé hiéu qua: Ung dung xe dién (EVs), hybrid, va hé
th6ng quan ly néng lugng thong minh.

® Quy hoach bén viing: Uu tién GTCC khéi lugng I6n, ha tang
phi ca gidi, va quy hoach d6 thi da chiic nang d€ gidm nhu cau di
chuyén bang phuong tién c& nhan [5].

e Kinh té tuan hoan: Tai st dung, tai ché cac thanh phan phuong
tién (dac biét Ia pin xe dién) va vat liéu xay dung ha tang [6].

2.2. Cac ly thuyét va khuén khd chinh sach lién quan dén
chuyén d6i xanh GTVT

Chuyén d6i xanh trong GTVT la mét cau phan quan trong cda
phat trién bén viing, dong godp truc ti€p vao nhiéu muc tiéu phat
trién bén viing (SDGs) cla Lién Hgp Quéc, dac biét SDG 3 (Suc khde
va Hanh phuc), SDG 7 (Nang lugng sach va gia ca phai chdng), SDG
9 (Cong nghiép, PSi mdi va co s& ha tang), SDG 11 (Thanh phé va
Cong dong bén ving) va SDG 13 (Hanh déng khi hau) [7]. Khai niém
kinh t& tuan hoan ngay cang dugc chu trong, thé hién qua vong dsi
clia pin xe dién va tai st dung vat liéu ha tang [8].
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Trén pham vi quéc té&, cac qudc gia phat trién nhu Lién minh
chau Au (EU) da dat ra muc tiéu gidm 90% khi thai giao théng vao
ndm 2050 nhu mét phan cha Thoéa thuan Xanh chau Au [9]. Cac
thanh ph6 nhu Oslo, Copenhagen da tién phong véi chinh sach
khuyén khich xe dién va han ché phuong tién dung nhién liéu hoa
thach [10]. Théa thuan Paris vé Bién d6i khi hau cling la déng luc
chinh thuc ddy chién lugc GTVT bén viing toan cau.

Dai vdi cac nudc dang phat trién nhu Viét Nam, cac khudn khé
sau day dac biét phu hgp:

® Giao thong bén viing toan dién (Comprehensive Sustainable
Transport): Nhdn manh su can bang gitta phat trién kinh té&, bdo vé
méi trudng va cdng bang xa hoi trong GTVT. Khudn khé nay tap
trung vao viéc tao ra hé théng giao thong c6 kha nang tiép can cao,
hiéu qua, an toan va it tdc ddng méi trudng, phu hop véi cac dob thi
dang tang truéng nhanh [14].

e Phat trién dua trén dinh hudng GTCC (Transit-Oriented
Development - TOD): Khung nay tich hgp quy hoach st dung dat
vGi phét trién GTCC c6 khéi lugng 16n, nham gidm su phu thudc vao
phuang tién ca nhan va thuc day d6 thi hda bén viing [15]. TOD la
chién lugc quan trong dé€ giai quyét van dé un tac va 6 nhiém & cac
do thi lon Viét Nam.

e Chuyén d8i nang luong sach trong GTVT (Clean Energy
Transition in Transport): Tap trung vao viéc chuyén déi nguén nang
lugng s dung trong GTVT tif nhién liéu héa thach sang cac nguén
sach hon nhu dién, nhién liéu sinh hoc hodc hydrogen. Khuén khé
nay dac biét quan trong vdi cac nudc dang phat trién cé ty 1é xe may
va xe ca nhan chay xang cao [16].

Chinh sach GTVT xanh ctia Viét Nam thé hién quyét tam véi cam
két Net Zero vao nam 2050 tai COP26 [2]. Cac van ban phap ly quan
trong tao hanh lang cho qua trinh chuyén d&i gém: (1) Quyét dinh
s6 876/QD-TTg (2022) cia Thi tudng Chinh phu, la kim chi nam cho
16 trinh phat trién GTCC xanh, dién héa phuong tién va ing dung
céng nghé gidm phat thai [11]. (2) Quy dinh vé tiéu chudn khi thai
déi vai phuong tién dudng bd dang dugc siét chat (Euro 4, Euro 5)
[12]. (3) Chinh sach uu dai ban dau cho xe dién (giam l& phi trudc ba
va thué tiéu thu dac biét) nham khuyén khich chuyén déi. Tuy nhién,
khung phap ly hién hanh van con han ché vé sy thiéu dong bo gilra
cac van ban, thi€u quy dinh chi tiét vé phat trién ha tang sac, quy
trinh tai ché& pin, va cc ché khuyén khich chua di manh dé tao dot
pha trong béi canh téc dé tang trudng phuang tién ca nhan van cao
[13]. Diéu nay doi héi su diéu chinh lién tuc ti cdc nha hoach dinh
chinh sach.

3. KINH NGHIEM QUOC TE VA THACH THUC TAI VIET NAM

3.1. Kinh nghiém cac nudc va bai hoc cho Viét Nam

Nghién ctu kinh nghiém quéc té gitp bé sung va ciing c6 ca s&
ly luan cho viéc hoach dinh chinh sach chuyén d8i xanh trong linh
vuc GTVT d6 thi. CAc m6 hinh thanh cong & cac quéc gia phat trién
nhu (Ha Lan, Buc, Nhat Ban) va dang phat trién nhu (Trung Quéc,
An B9, Thai Lan) cung cap nhiing minh chiing thuc tién c6 gia tri,
lam giau thém buic tranh hoc thuat va tao tién dé cho viéc xay dung
cac gia thuyét nghién ctru hodc mé hinh van dung pht hgp cho Viét
Nam.

Bang 1. Téng hgp kinh nghiém qudéc té vé chuyén déi xanh trong GTVT d6 thi

Quéc Chinh séch c&t 15i Bai hoc kinh Thét bai/Thach Diéu kién ap dung Bai hoc cho d6 thi Viét

gia/Khu vuc nghiém thanh céng thuc bai hoc thanh céng Nam

Ha Lan - Uu tién xe dap va -Tang ty [é s&tdung | - Phuthudc vao - Ha tang d6 thi déng | - Tao lan riéng cho xe dap,
phuong tién khong xe dap >35% & do van hoa, khihdu én | bd uu tién khu vuc trung tam
phét thai thi hoa - Y thic cdng dan cao | - Tuyén truyén thay déi
- Mang luéi lan dudng | - Giao thong an - Khéng dé nhan - Chinh séch xuyén hanh vi ngudi dan
riéng cho xe dap toan, bén viing rong tai cac do thi | suét va nhat quan - Két hgp quy hoach va
-Thué cao cho 6 t6 phat trién nhanh giao théng
phat thai

Buc -Hé thong GTCC tich | - Giao théng sach, -Chiphidautuha | - Chinhsach taikhéa | - Tung buéc xay dung
hap giam phat thai CO, | tang cao hé trg dai han mang ludGi phuong tién
- Uu dai cho xe dién dang ké -DG6i mat phan d6i | - Su dong thuan xa sach
(mién thué, db xe, sac | - Mang ludi xe buyt | tirnhém sé hituxe | hoéicao - Uu dai thué, phi cho
pin) va tau dién hiéu truyén thong ngudi dung xe dién
- Cam 6 t6 nhién liéu qua - Gidm xe cd nhan trong
hoa thach 6 ngi do noi dé

Nhat Ban - T6i uu hoa GTCC - Hé thong giao -Chiphibadotriha | -Hatang dé thihién | - Tang két ndi gilta cac loai
(tau dién ngam, xe théng chinh xac, tang cao dai hinh giao thong
buyt) hiéu qua - Gia hoa dan sé -Y thic cdng cong - Ap dung c6ng nghé
- Cong nghé tién tién | - Phat thai giao gay ap luc tai chinh | cao thong minh (ITS)
gidm tiéu thu nhién thong tinh trén dau - Tang hiéu qud van hanh
lieu ngudi rat thap phuong tién céng céng
- Chinh sach phat
trién d6 thi nén

Trung Quéc | - Trién khai rong xe -Tham Quyénladé | - Chiphi dau tu - C6 chién lugc qudc | - Tang cudng dau tu cho
buyt dién thi dau tién 100% ban dau cao gia xe buyt dién
- Dau tu manh vao xe buyt dién - Thiéu quy hoach | - Nguén vén nha - Xay dung khung chinh
metro va BRT - Gidm manh 6 déng bo & mot s6 nuéc manh sach thong nhat lién
- Chinh sach phat nhiém khong khitai | dia phuong nganh
trién phuong tién do thi Ién - Hoc theo mo hinh Tham
sach ndi dia Quyén (d6 thi thi diém)
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xe dién, san xuat noi
dia

- Phat trién hé théng
tau dién noi dé tai
Bangkok

Vao san xuat pin, xe
dién

- Tau dién Bangkok
giam 4p luc giao
thong

d6 thi Ién va nho
- Phu thuéc nhiéu
vao hé trg nha
nuéc

san xuat trong nudc
- Cam két phat thai
rong bang 0

An Do - Chinh sach thic ddy | - Tang nhanh luong | - Ha tang sac yéu - Su hé trg tai chinh - Tap trung trudc vao xe
xe dién xe dién 2 banh - Khé khan trong tU trung uong dién 2 banh
- Uu déai mua xe sach, | - Mét s6 bang ap quan ly giao thong | - Binh hudng phat - Xay dung tram sac céng
xay tram sac dung thanh céng hén hop trién nganh cong cong theo cum
- H6 trg phuong tién chién lugc xe dién nghiép noi dia - Phan loai va quan ly r6
cong cdng tai d6 thi héa céac luéng giao thong
I6n

Thai Lan - Khuyén khich dau tu | - Thu hut dugc FDI | - Phan héa gilra cac | - C6 chinh sach hé trg | - H6 trg doanh nghiép Viét

san xuat phuong tién xanh
- Uu tién phat trién giao
théng cong cong tai TP I16n

Théng qua viéc phan tich cac chinh sach, gidi phap cong nghé,
thé ché va hanh vi ngudi dan tai cac quéc gia tién phong, c6 thé rut
ra dugc nhiing yéu té c6t 16i dan téi thanh cdng hodc that bai trong
chuyén d8i xanh GTVT db thi, tir d6 nhan dién ré hon nhiing rao can
tiém an khi ap dung tai Viét Nam (hé théng GTCC, tai chinh han ché,
hodc théi quen st dung phuong tién ca nhan...)

3.2. Rao can trong qua trinh chuyén déi xanh giao théng d6
thi tai Viet Nam

Mac du chuyén d6i xanh trong giao théng dé thi da dugc xac
dinh la mot trong nhing uu tién chién lugc trong céc chinh sach
phat trién bén viing cda Viét Nam, nhung qua trinh trién khai trong
thuc tién van dang d6i mat vai nhiéu rao cadn mang tinh hé théng.
CAc rao can nay c6 thé dugc phan thanh bén nhém chinh: (i) thé
ché, (i) ha tang, (iii) tai chinh va (iv) hanh vi xa héi.

1. Thiéu quy hoach tich hgp va dong bé: Quy hoach giao théng
van mang tinh rdi rac so v6i quy hoach st dung dat, dan dén viéc
khéng thé hinh thanh mang ludi giao théng da phuang thuc hiéu
qud. Tinh trang phat trién d6 thi theo mé hinh "dan trdi" (urban
sprawl) tai cac d6 thi I6n nhu Ha Noi va TP.HCM khién chi phi dau tu
cho GTCC xanh va tram sac xe dién gia tang dang ké. Viéc thiéu quy
hoach tich hgp cling khién hé sinh thai ha tang phuc vu phuong tién
xanh khéng dugc dinh huéng ré rang trong dai han.

2. Ha tdng GTCC va tram sac chua phat trién tuong xing: Phan
I6n cac tuyén xe buyt céng cong hién nay van hoat dong dudi diéu
kién thiéu hap dan vé chat lugng dich vu va tinh dung gid, khéng
du stic canh tranh véi phuong tién ca nhan. Cac dy an dudng sat do
thi (metro) trién khai cham, dan dén niém tin cGa ngudi dan vao
GTCC con thap. Béc biét, mang ludi tram sac cho xe dién con manh
mun, tap trung & khu vuc néi @8, thi€u su phan bé hgp ly theo nhu
cu di chuyén lién d6 thi, chua dugc tich hgp vao quy hoach ha tang
mot cach bai ban.

3. Thi€u ca ché tai chinh khuyén khich chuyén d&i hanh vi: Hién
nay, cac uu dai vé thué, phi hoic trg gia cho ngusi dan chuyén sang
st dung phuong tién xanh con han ché va thi€u nhat quan. Chinh
sach chua tao ra "khoadng cach chi phi da I6n" gitta phuong tién
truyén théng va phuong tién xanh dé kich thich hanh vi thay déi.
Bén canh d6, chua c6 mé hinh PPP (d6i tac cong - tu) ré rang dé thu
hut dau tu tu nhan vao ha tang giao thong xanh, dac biét trong linh
vuc tram sac, van hanh xe buyt dién hodc hé théng diéu khién giao
théng théng minh.

4. Thiéu dir liéu va nén tang s6 phuc vu diéu hanh giao théng
thong minh: Hién trang quan ly giao thong & nhiéu d6 thi Viét Nam
van dua vao phuang phap truyén théng, thiéu dir liéu thai gian thuc
va kh3 nang phan tich hanh vi di chuyén. Su thi€u hut cac nén tang
phan tich dit liéu I6n (Big Data), tri tué nhan tao (Al), va cac hé théng
diéu phéi trung tam (Traffic Management Center) khién viéc quan
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Nguén: Téng hgp phan tich cua tdc gia

ly giao thdng con mang tinh phan ting, khéng du béo va t6i uu hoa
dugc cac ngudn luc ha tang.

5. Théi quen s dung phuong tién ca nhan c¢6 hiu va van héa
giao thong: Van héa phu thudc vao xe mdy an sau trong hanh vi di
lai cha ngudi dan, dac biét & tang I6p trung nién va ngudi lao dong
tu do. Bén canh d6, nhan thiic vé Igi ich méi trudng va stic khée cla
giao théng xanh con md& nhat. Thi€u cac chién dich truyén théng
dai ching hiéu qua va chuong trinh gido duc giao thong bén ving
trong trudng hoc khién chuyén d8i hanh vi xa hoi dién ra cham.

3.3. Bai hoc chinh sach cho Viét Nam

TU viéc d8i chiéu vdi cac kinh nghiém quéc té néu trén, c6 thé
rut ra mét s6 dinh hudng chinh sach phu hgp cho Viét Nam trong
thdi gian t6i:

1. Chinh sach phat trién GTCC tich hgp - da phuong thic: Nha
nuéc can xay dung chién lugc phat trién hé théng GTCC tich hap,
két néi hiéu qua gilta cac phuong thic nhu xe buyt nhanh (BRT),
metro, xe dap cong cdng, va giao thong di bo. Pong thai, can xay
dung ca ché phéi hgp lién nganh dé déng bd quy hoach giao théng
vdi quy hoach d6 thi va phat trién nha &. Vi du, Seoul (Han Quéc) da
trién khai hé théng thé giao théng tich hgp T-money, cho phép
ngudi dan sir dung chung mét loai thé cho tat ca phuong tién cong
cdng. Bén canh dé, Seoul phét trién cac tram trung chuyén két néi
metro - xe buyt - taxi - xe dap céng cong, giip gidm thaoi gian di
chuyén va khuyén khich ngudi dan tir bd xe ca nhan.

2. Chinh sach kiém soat sir dung phuong tién cc gidi ca nhan:
Ap dung cac céng cu quan ly nhu cau giao thédng nhu thu phi un
téc, cdm xe vao khu vuc trung tdm trong gid cao diém, &p dung thué
moi trudng véi phuong tién ca nhan, va khuyén khich ngusi dan su
dung phuong tién xanh. Vi dy, Singapore l1a mét mé hinh dién hinh
vGi chinh sach Giay phép st dung phuaong tién (COE) va thu phi dién
t&r ERP nham han ché xe ca nhan. Nh¢ dé, Singapore duy tri dugc
mat do phuong tién thap, chat lugng khong khi cao va hé théng
GTCC hiéu qua.

3. Chinh sach tai chinh va thu hat dau tu tu nhan (PPP): Téng
cudng huy déng nguén luc ngoai ngéan sach thong qua cac hinh
thiic déi tac cong tu (PPP), déng thai dam bao su minh bach, chia sé
rGi ro céng bang va tao diéu kién ti€p can théng tin cho nha dau tu
tu nhan. Vi dy, Luan Bon (Anh) da thanh céng trong viéc xay dung
tuyén dudng sat do thi Crossrail (nay la Elizabeth Line) véi su tham
gia cda khu vuc tu nhan nhu Canary Wharf Group va Heathrow
Airport Holdings. Cac bén cung gop vén, chia sé Igi ich va dugc
hudng lgi tir viéc tang gia tri bat déng san doc theo tuyén.

4. Chinh sach phat trién dé thi dinh huéng GTCC (TOD): Ap dung
mé hinh phat trién d6 thi TOD, trong d6 cac khu dan cu, thuong mai,
va tién ich cong céng dugc bé tri xung quanh tram GTCC trong
pham vi di bd 5-10 phut. Diéu nay giup gidm phu thudc vao xe ca
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nhan, thic ddy mat dé6 dan cu va tinh hiéu qua sir dung dat. Vi du,
Tokyo (Nhat Ban) Ia hinh mau dién hinh ctia mé hinh TOD, khi cac
tuyén tau dién dugc phat trién déng bo véi cac khu dan cu, thuong
mai va cong vién. Chinh sach nay gilip ngudi dan tié€p can dich vu
thuan Igi ma khéng can xe hai, tir d6 gidm un tac va tang chat lugng
song.

5. Chinh sach tng dung cédng nghé sé trong quan ly giao théng:
Pay manh chuyén déi s6 trong quy hoach va quan ly giao théng,
bao gém: (ing dung hé théng giao thong thong minh (ITS), phan
tich dt liéu 16n (Big data), tri tué nhan tao (Al) dé diéu tiét luu luong
giao thong, canh bdo tdc nghén va hé trg ra quyét dinh. Vi du,
Barcelona (Tay Ban Nha) (ing dung cdm bién loT dé thu thap dit liéu
giao théng theo thai gian thuc, tir 6 tu dong diéu chinh dén tin
hiéu va chi dan hudng di kha thi cho ngudi tham gia giao théng. Hé
théng nay da gitp gidm thai gian di chuyén trung binh 21% trong
noi do.

6. Chinh sach nang cao nang luc thé ché va quan tri dé thi: Cling
c6 vai tro diéu phéi clia chinh quyén d6 thi, phan cap ré rang vé
thdm quyén quy hoach - d4u tu - van hanh giao théng; tdng cudng
dao tao nguén nhan luc chuyén mén cao vé quan ly giao thong do
thi bén viing. Vi dy, Curitiba (Brazil) Ia mét thanh phé trung binh
nhung cé hé théng giao théng bén viing hang dau nha vai trd manh
mé cla chinh quyén d6 thi. Chinh quyén dia phuong c6 quyén
quyét dinh va diéu phai tat ca hoat dong tir quy hoach dén van hanh
hé théng BRT va khu dan cu.

4, KET LUAN VA KHUYEN NGHI

4.1.Két luan

Chuyén déi xanh trong GTVT db thi la xu thé tat yéu va yéu cau
cap bach ctia Viét Nam dé gidi quyét thach thiic méi trudng dé thi
va hién thuc héa cam két Net Zero 2050. Qua trinh nay doi héi cach
tiép can da chiéu, tich hgp chiat ché ti hoach dinh chinh sach dén
(ing dung céng nghé va thay déi hanh vi. Viet Nam da c6 nhing
budc di quan trong ban dau théng qua chinh sach khuyén khich va
phét trién EV, cuing cac du an GTCC xanh. Tuy nhién, van con nhiéu
thach thuc 16n vé ha tang dong bé, chi phi dau tu ban dau, nang luc
cong nghé noi tai va théi quen st dung phuong tién clia nguai dan.
Pé dat dugc muc tiéu xanh hda GTVT d6 thi toan dién, Viét Nam can
ti€p tuc hoan thién khung phap ly ré rang, dong bé va manh mé
hon; ddy manh dau tu chién lugc vao ha ting GTCC xanh va mang
lugi tram sac EV; khuyén khich manh mé R&D céng nghé noi dia; va
khéng nguing nang cao nhan thic cong déng. Vi nhing né luc
déng bo va quyét tdm chinh tri cao, Viét Nam hoan toan cé thé xay
dung mét hé thong giao théng dé thi hién dai, bén viing, gop phan
kién tao nhiing thanh pho théng minh, xanh va dang s6ng cho cac
thé hé tuong lai.

4.2, Khuyén nghi chinh sach

Pé thuc ddy chuyén déi xanh trong giao théng dé thi, dé xuat
cac khuyén nghj chinh sach trong tam sau: (1) Phap ly & Khuyén
khich: Xay dung 10 trinh quéc gia rd rang cho dién hoa phuong tién
(nhat la xe may), bao gém méc loai bd xe ci phu hgp diéu kién dia
phuong; M& réng uu dai tai chinh da dang (thué, phi, tin dung xanh)
cho ngudi mua phuong tién dién va nha dau tu ha tang sac/san xuat
pin; Phat trién ca ché thu mua, tai ché pin xe dién hiéu qua, vaéi
khung phap ly ré rang; Ap dung chinh sach quan Iy nhu cau giao
thoéng (thu phi un tac, han ché/cdm xe cd, phi moéi trudng). (2) Ha
tdng & Cong nghé: Pay nhanh tién d6 va vén cho du an giao théng
céng cdng khéi lugng l6n (metro, BRT), tich hop vao quy hoach TOD;
Xay dung quy hoach téng thé mang ludi tram sac xe dién cap quéc
gia va d6 thi, khuyén khich dau tu da dang; Pau tu manh vao hé
théng giao théng théng minh (ITS), bao gém trung tam diéu khién,

phan tich di liéu 16n (Big Data, Al); Uu tién phat trién ha tang cho
giao théng phi ca gidi (lan xe dap, via hé) két néi trung chuyén
GTCC. (3) Nang luc & Nhan thuc: Tang cudng dao tao nhan luc chat
lugng cao vé GTVT xanh va céng nghé xe dién; Dy manh truyén
théng gido duc vé lgi ich cila GTVT xanh, khuyén khich thay déi thoi
quen di chuyén; Thi diém cac khu vuc "d6é thi xanh khéng khéi" hodc
tuyén dudng uu tién phuang tién dién dé tao hiéu tng lan téa.
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Nghién cuu su van déng cua cac chi tiéu té chuc
thuc hién ké hoach vén dau tu cong xay dung
cong trinh giao thong tai Viet Nam

Analysis of implementation indicators in public investment planning for transport
infrastructure in Vietnam
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TOM TAT

Bai bao nghign ciu sw van dang cia céc chi tieu td chirc thyc hign k& hoach van dau tir céng xay dung cang trinh giao thang tai Vit
Nam. Str dung ba 8 chi tieu danh gia, nghién ciru tign hanh khao sat 136 ddi trgng |3 cac co quan quan 1Y, ban quén |y du &n va don vi
lien quan. K&t qua cho thay, cac chi tigu td chic thec hién k& hoach van dat mic trung binh khé, phan anh s van hanh ding quy trinh
co ban nhung con tdn tai bat cap nhu tién do giao van cham, phdi hep gira céc bén thigu chat ché va tinh trang no dong xay dung co
bén chua duge xir 1y trigt dé. Nghién ciu dé xudt cén tiép tuc hoan thién quy trinh thic hién k& hoach, tang cirang nang lyc td chic va
x8y dung co ché phdi hgp rd rang giita cac chi the tham gia dé nang cao higu qué dau tu cang.

Tir khaa: Td chirc thyc hign k& hoach van; d&u tr cang; cang trinh giao thang; quén Iy véin ddu tur cang; no dong xay dung co ban.

ABSTRACT

This paper examines the dynamics of implementation indicators in public investment capital planning for transport infrastructure projects
in Vietnam. Using eight evaluation indicators, the study surveyed 136 participants from management agencies, project management units,
and related organizations. Results indicate that the implementation of public investment plans achieves an above-average level, reflecting
basic procedural compliance. However, issues remain such as delayed capital allocation, lack of coordination among stakeholders and
unresolved construction debt. The study recommends improving the execution process, enhancing management capacity and establishing
clear coordination mechanisms among involved parties to improve the effectiveness of public investment in transport infrastructure.
Keywords: Implementation of investment plans; public investment; transport infrastructure projects; public investment management;
construction debt settlement.

1. DAT VAN BE biét trong linh vuc giao théng van tai co tinh phic tap cao do lién

Pau tu cong dong vai tro then chét trong phat trién két cau
ha tang giao théng, gép phan thic ddy tang trudng kinh té va dam
bao an sinh xa hoi [2]. Trong chu trinh quan ly dau tu cong, viéc lap
ké hoach von chi la buéc khéi dau, quan trong khong kém la khau
t6 chuc thuc hién ké hoach vén - giai doan chuyén héa céac chi tiéu
ké hoach thanh hanh déng thuc t€, nham hién thuc héa muc tiéu
dau tu.

Hoat déng t6 chuc thuc hién ké hoach vén dau tu cong, dac
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quan dén nhiéu chd thé vdi vai trd, chiic nang khac nhau [7, 10]. Quy
trinh nay bao gém: Phan bé von chi tiét, giao vén kip thdi, ddm bao
tién d6 trién khai du &n, lua chon nha thau, nghiém thu thanh toan,
kiém soat khéi lugng, quyét toan va xt ly ng dong xay dung co ban.
Né&u khau t6 chuic thuc hién khéng chit ché, hiéu qua cta ké hoach
dau tu cong sé bi suy giam, tham chi gay lang phi nguén lyc, lam
phat sinh ng cong va dnh hudng dén tién do phat trién ha tang [1].
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Thuic tién tai Viet Nam cho thdy, mac du hé théng phap luat vé
dau tu cong da cé nhiéu budc hoan thién, nhung qua trinh t8 chiic
thuc hién van tén tai nhiéu bat cap. Cac van dé thusng gap bao gom:
Phan bé v6n cham, thu tuc giao vén phic tap, gidi ngan khéng dung
tién d6, lua chon nha thau kéo dai va ng dong xay dung co ban chua
dugc gidi quyét dut diém [3]. Nhiing han ché nay gay anh hudng
truc tiép dén hiéu qua dau tu céng trong linh vuic giao thong van tai
nganh c6 ty trong vén 16n va tién do thuc hién phc tap.

Trudc boi canh d6, viéc ti€ép tuc nghién ciu, danh gia thuc
trang t6 chuic thuc hién ké hoach vén dau tu cong la can thiét nham
lam ré cac yéu té anh hudng, nhan dién cac "diém nghén" trong
qua trinh trién khai. Nghién ctiu nay ké thira khung chi tiéu da dugc
nhédm téc gid xdy dung trudc day [11], tap trung phan tich su van
déng clia 8 chi tiéu mé ta hoat dong té chiic thuc hién ké hoach vén
dau tu cdng xay dung céng trinh giao théng tai Viét Nam.

Muc tiéu ctia nghién ctu la cung cap bang ching thuc tién
nhdm gép phan hoan thién quy trinh t6 chic thuc hién ké hoach
von dau tu cong, nang cao hiéu qua st dung ngudn von ngan sach
nha nudc trong linh vuc xay dung ha tang giao thong.

2. PHUONG PHAP NGHIEN CUU
2.1. Khung céc chi tiéu mé ta chiic niang té chiic thuc hién
ké hoach vén dau tu céng

Hoat dong t6 chiic thuc hién ké hoach vén dau tu cong xay
dung cong trinh giao thong la mét qud trinh phuc tap, lién quan
dén nhiéu giai doan, nhiéu chu thé véi chiic nang, nhiém vu khac
nhau [7, 10]. Nhém tac gia da co nghién ctu trudc day nham xay
dung hé théng chi tiéu danh gid muic d6 phu hop ca hoat dong té
chuc thyc hién ké hoach vén dau tu cdng trong linh vuc giao théng
van tai [11].

Nghién ctiu nay ké thiia truc ti€p két qua doé, st dung bo 8 chi
tiéu lam khung phan tich tiép tuc dé danh gia su van déng ctia hoat
déng t6 chic thuc hién ké hoach vén trong thuc té. Cac chi tiéu bao
g6ém: Phan bé chi tiét vén (OR1), giao chi tiéu vén kip thai (OR2), trién
khai thuc hién du an ding tién do (OR3), lua chon nha thau dam bao
chat lugng va tién d6 (OR4), nghiém thu va thanh toan ding hop
déng (OR5), bdo dam pham vi va quy mé dau tu ding muc tiéu phé
duyét (OR6), xac dinh rd trach nhiém gitta cac bén lién quan (OR7) va
can déi ngudn von dé xu ly ng dong xay dung ca ban (OR8).

Viéc tiép tuc ap dung khung chi tiéu nay (Bang 1) cho phép
nhém nghién clu phan tich thuc tién trién khai ké hoach vén dau
tu cong hién nay mot cach c6 hé théng, dong thdi so sanh vaéi cac
nguyén tac quan ly thuc thi da dugc dé cap trong cac nghién ctu
trudc dé [2, 4-6, 8, 9].

Bang 1. Khung chi tiéu mé t& hoat déng t6 chiic thuc hién ké hoach vén dau tu céng

STT MacT Noi dung

1 OR] Muic d6 phu hgp trong phén bé chi tiét vén ngan sach nha nuéc cho tiing nhiém vy, du an theo
tiéu chi quy dinh.

5 OR2 Muic @6 dam bao tién do giao chi tiéu va phan bé chi tiét von ddy da theo quy dinh cho céac chu
dau tu.

3 OR3 Murc d6 dadm bao trién khai du én dung tién do va ké hoach vén da dugc phé duyét.

4 OR4 Muc d6 dam bao ti€n d6 va chat lugng cong tac lap ké hoach, lua chon nha thau cho du an dugc
bé tri vén.

5 ORS Muic d6 dam bao chat lugng, tién d6 nghiém thu va thanh toan khéi lugng hoan thanh theo hop
dong.

6 OR6 Muc d6 tuan thu pham vi, quy mé dau tu theo muc tiéu va ké hoach vén phé duyét.

7 OR7 Muc dé phan dinh ré trach nhiém cac bén trong thuc hién ké hoach vén va trién khai du an.

8 ORS8 Muc dé dam bao can déi vén xt Iy ng dong xay dung co ban theo quy dinh.

2.2. Thu thap sé liéu

Nghién ctu nay ké thira phuong phap khao sat da dugc nhém tac gia st dung trong cac nghién ctu trude d6. Dit liéu so cap dugc thu
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thap thong qua bang hoi khao sat st dung thang do Likert 5 muic d6
tu“Rat khéng dong y” (1) dén“Rat dong y” (5), nham danh gia su van
déng clia cac chi tiéu t6 chuc thuc hién ké hoach vén dau tu céng
xay dung coéng trinh giao thong.

Téng s6 136 phiéu khao sat hop 1& da dugc thu thap, véi thanh
phan doi tugng la cac bén truc ti€p tham gia hodc lién quan dén cong
tac quan ly vén dau tu cdng trong linh vuc giao thong van tai, bao gém:

- Ban quan ly du an cac cong trinh giao théng;

- Co quan chu tri vé quan ly vén dau tu xay dung;

- Ca quan ké hoach va tai chinh thudc nganh Giao théng van tai;

- Ca quan kiém todn nha nuéc vé dau tu cong.

Pa s6 doi tuong khao sat ¢ kinh nghiém thuc tién day dan,
trong dé han 65% cé tham nién cong tac trén 10 nam. Su da dang vé
vi tri cong tac va kinh nghiém nghé nghiép tao diéu kién dam bao dé
tin cdy va khach quan cho b6 dir liéu khao sat, déng thai giup phan
anh day @ cac géc nhin tir nhiéu cdp dé quan ly khac nhau.

D(t lieu thu thap 1a co s& dé nhdm nghién cu tién hanh phan
tich thuc trang va danh gia su'van doéng cla cac chi tiéu t6 chuc thuc
hién ké hoach vén dau tu céng hién nay.

3. KET QUA NGHIEN CUU VA BAN LUAN

Nghién ctu da tién hanh khdo sat va danh gia thuc trang té
chtc thyc hién ké hoach vén dau tu cdng xay dung cong trinh giao
théng tai Viét Nam théng qua 8 chi tiéu cét 16i, phan anh cac khia
canh tir phan b vén, giao ké hoach, trién khai du an, lua chon nha
thau, nghiém thu thanh toan cho dén quan ly ng dong xay dung co
ban. Két qua dugc trinh bay 6 Bang 2.

Bang 2. Phan tich théng k& mo ta cac chi tiéu té chic thuc
hién ké& hoach

bao thuc hién ding quy trinh, tranh sai sét vé phap ly. Tuy nhién, sy
8n dinh tuong déi vé chi tiéu nay cling c6 thé phan anh tinh hinh
thuic, bai trén thuc té van con tinh trang cham thanh toan, kho khan
vé dong tién & cac nha thau [3, 4].

Chi tiéu OR8 (XU ly ng dong xay dung ca ban) c6 diém trung
binh thap nhat (2,9926). Day la van dé ndi cdm trong quan ly dau
tu cdng, khi cac khodn ng dong kéo dai lam anh hudng dén tién do
trién khai cac dy an mdi, gay mat can déi trong can déi ngudn vén
va anh hudng dén stc khée tai chinh cta doanh nghiép xay dung
[1, 3]. Viéc xtr ly ng dong cham cé nguyén nhan tu sy thiéu déng bod
trong quy trinh t8 chiic thuc hién ké hoach, phé duyét diéu chinh
téng muc dau tu, cing nhu bat cap trong cong tac lap ké hoach von
ngay tu dau.

Chi tiéu OR1 dén OR4 (phan béd vén chi tiét, giao von kip thai,
thuc hién du an va lua chon nha thau) dat muc trung binh tur 3,06
dén 3,19.Day la nhiing chitiéu phan anh kha niang té chic van hanh
cla cac co quan quan ly nha nuéc va chi dau tu. Két qua cho thay
6 su ¢6 géng trong ddm béo tién d6 phan bé vén va giao ké hoach
nhung van con do tré nhat dinh so véi yéu cau thuc té trién khai.
Nguyén nhan la do trinh tu tha tuc phé duyét, phan bé vén van con
phuc tap, kéo dai qua nhiéu cap trung gian [1]. Ngoai ra, cédng tac
Iya chon nha thau ciing con bi chi phéi bai cac yéu t6 ngoai chuyén
mon nhu co ché xin - cho, tha tuc dau thau chéng chéo vdi phé
duyét du toan [8].

Chi tiéu OR6 va OR7 (bdo dam pham vi quy mé dau tu va trach
nhiém céc bén lién quan) c6 diém trung binh kha cao (3,49 va 3,38),
phan anh céc chii thé tham gia da budc dau xac dinh rd vai tro, trach
nhiém va dam bao thuc hién dy an diing muc tiéu dé ra. Tuy nhién,

Ch.i tié‘u Sé'!u’qng Gia t':i |-1h6 nhat Gia t|:i I6n nhat truniial;itl:i Po Iéclj chué’n

(Criteria) mau (N) (Minimum) (Maximum) (Mean) (Std. Deviation)
OR1 136 1,00 4,00 3,0662 .82733
OR2 136 2,00 5,00 3,1324 91739
OR3 136 1,00 5,00 3,1765 .90988
OR4 136 1,00 5,00 3,1985 .87619
OR5 136 1,00 5,00 3,5368 71914
OR6 136 1,00 5,00 3,4926 .66663
OR7 136 1,00 5,00 3,3824 .67833
OR8 136 1,00 5,00 2,9926 .84762

Két qua khao sat cho thdy muc diém trung binh cla cac chi
tiéu dao déng tir 2,99 dén 3,53, thé hién muc dé thuc hién & muc
trung binh kha, nhung chua thuc su ndi bat. Day la ddu hiéu cho
thady qua trinh t8 chuic thuc hién ké hoach vén dau tu cong trong
linh vuc GTVT tai Viét Nam vé co ban da tuan tha quy trinh, nhung
van con nhiéu diém can cai thién.

Chi tiéu OR5 (nghiém thu, thanh toan va quyét toan ding hop
déng) dat muc trung binh cao nhat (3,5368) cho thay cac cha dau
tu da chd trong hon dén cong tac nghiém thu, thanh toan vén, dam
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két qua clng cho thay su phéi hgp gilra cac bén tham gia van chua
that su hiéu qua, thé hién & dd léch chudn kha 16n, phan anh sy
khac biét trong danh gia gitta cdc nhom khao sét. Thuc té, cac té
chtic tham gia vao dau tu céng co lgi ich va déng co khac nhau,
diéu nay dé dan tGi mau thuan va lam giam hiéu qua tich hgp hé
théng [7, 101.

*Dbi chiéu vai béi canh thuc tién:

BO K& hoach va Bau tu [1] (nay la BS Tai chinh) da chi ra rang,
trong giai doan 2016 - 2020, qua trinh t§ chuc thuc hién ké hoach
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von dau tu céng & Viét Nam con nhiéu bat cap nhu: Phé duyét du
an cham, diéu chinh nhiéu lan, gidi ngan vén cham trong nhiing
nam dau ky, dan dén dén giai ngan vao cuéi ky, gay ap luc 1on lén
hé théng. Nghich ly nay tiép tuc tai dién trong giai doan hién nay,
cho thay viéc cai thién quy trinh té chuc thuc hién 1a van dé can
dugc uu tién.

Ngoai ra, su thi€u gan két gilta phan cdp vdi trach nhiém va
nang luc t8 chic & cap dudi cling la nguyén nhan dan téi viéc né
tranh trach nhiém va tri hoan tién dé [1]. Viéc gidi quyét cac diém
nghén nay doi hdi phai ti€p tuc hoan thién thé ché, don gian héa
thi tuc, tdng cudng nang luc cho cac chu dau tu va cac ban quan
Iy du an.

*Hamy quan ly:

- Can ra soat lai toan bo quy trinh t8 chiic thuc hién ké hoach
vén tir khau phan b dén thanh toan dé giam thiéu do tré;

- Xay dung co ché phdi hgp ré rang gilla cac bén tham gia,
tranh chong chéo trach nhiém va xung dét lgi ich;

- C6 giai phap cu thé dé xt ly triét dé ng dong xay dung co
ban, d6ng thai thiét 1ap co ché kiém soat chat ché ngay tir khau phé
duyét du an;

- Pdy manh ing dung cdng nghé théng tin dé theo dbi, gidam
sat ti€n do t6 chuc thuc hién ké hoach vén theo thai gian thuc nham
nang cao tinh minh bach va hiéu qua.

4, KET LUAN

Nghién ctu da danh gia thuc trang t6 chiic thuc hién ké hoach
von dau tu cdng xay dung cong trinh giao thong tai Viét Nam, théng
qua phan tich 8 chi tiéu phan anh cac khau ti phan bé vén, giao ké
hoach, thuc hién du an, lua chon nha thau, nghiém thu thanh toan
dén xtr ly ng dong xay dung ca ban. Két qua cho thay, cac chi tiéu
dat muic trung binh kha, phan anh hé théng té chuic thuc hién ké
hoach vén da van hanh theo dung quy trinh cg ban. Tuy nhién, van
cOn tén tai cac bat cap nhu: Tién dé phan bé va giao vén con cham,
su phdi hop gilia cac bén lién quan thi€u chat ché kha nang kiém
soat pham vi, quy mé dau tu con han ché va tinh trang ng dong xay
dung co ban chua dugc xt ly triét dé.

Nhiing han ché nay phan 16n xuat phat ti su phtic tap ctia quy
trinh trién khai, su chdng chéo vé thi tuc hanh chinh va viéc phan
cdp chua di doi véi trach nhiém thuc thi. Nghién ctiu khdng dinh
rang, dé nang cao hiéu qua té chuc thuc hién ké hoach vén dau tu
céng trong linh vuc giao théng van tai, can thuc hién dong bo cac
giai phap nhu: Cai ti€n quy trinh quan ly, ddy manh (ng dung céng
nghé thdng tin trong theo doéi tién do, tang cudng nang luc thuc thi
& cac cap quan ly va thiét 1ap ca ché phéi hgp ré rang gilra cac chu
thé tham gia.

K&t qua nghién ctiu la co s& tham khao cho cac co quan quan
Iy nha nudc, cac chli dau tu va cac bén lién quan trong viéc ra sodt,
diéu chinh, nham nang cao hiéu qua té chuc thuc hién ké hoach vén
dau tu cdng, gép phan cai thién chat lugng dau tu xay dung két cau
ha tang giao thong tai Viét Nam.
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Ranking factors affecting productivity management of small and medium contractors: A

BSC Approach
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TGM TAT

Bai bao nghién ciru nham nhan dang va xép hang céc nhan td &nh hudng
d&n quan Iy néng suét cia cac nha thau xay dung vira va nha (NTXDVUN)
tai TP.HCM va céc tinh lan can. Dir liéu dugc thu thap théng qua bang
cAu hai va duge phan tich thang qua chi s RINI (Relative Influence
Index). Céc nhan td lién quan dén qua trinh ngi ba oo anh hrdng manh
nhat dén quén ly ndng suat nha thau, trong khi céc nhan td lign quan
dén hoc tap va phat trién lai ca anh huing yéu hon. Ket qua nghién ciru
cd the duge sir dung lam co sir dé hé trg [nh dao cac NTXDVUN va cac
bén lign quan xay dung céc chién lrge nham cai thign higu qua quén Iy
ndng sudt nha thau tai Viet Nam.

Tir khaa: (uan |y nang suét, thé digm can bang, chi sd anh hudng
trang ddi (RINI), nha thau xay dung vira va nha, TP.HCM.

ABSTRACT

This paper aims to identify and rank the factors affecting
productivity management in small and medium-sized contractors
(SMCs) in Ho Chi Minh City and its surrounding provinces. Data were
collected through a questionnaire survey and then analysed using
RINI (Relative Influence Index). Factors relating to the internal
process strongly influence productivity management among
contractors, while factors relating to learning & growth have a
weak influence. The findings can serve as a baseline for developing
effective strategies to improve productivity management in SMCs
in Vietnam.

Keywords: Productivity management, balanced Scorecard (BSC),
relative Influence Index (RINI), small and medium contractors

(SMCs). Ho Chi Minh City.
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1. DAT VAN DE

Cac NTXDVVN ddng vai tro quan trong trong nganh Xay dung. Véi
kha nang thich tng nhanh va linh hoat trong hoat déng, cac nha thau
nay dam nhan vai trd cung Uing nguyén vat liéu, thuc hién cac dich vu
hé trg va ddm nhan nha thau phu cho cac nha thau chinh trong xay
dung. Nh& d6, ho da dong gop rat nhiéu vao su'tang trudng chung clia
nganh Xay dung Viét Nam. Tuy nhién, cdc NTXDVVN van dang phai doi
mat vdi nhiéu thach thiic nhu canh tranh ngay cang gay gét trong
nganh, thi€u vén, nang suat lao ddng (NSLD) thap, han ché vé ky nang
cdng nghé va déi ngi nhan su chua chuyén nghiép.

DE (ing pho vdi nhiing thach thic trén, cac NTXDVVN can tim
ki€m cac giai phap nham nang cao NSLD, qua dé tang cudng lgi thé
canh tranh trén thi trudng néi dia. Theo GSO (2025), NSLD cua
nganh Xay dung cao hon nang suat chung clia cac nganh tai Viét
Nam, cao gap nhiéu lan so véi nhom néng, 1am, ngu nghiép va ciing
vugt nhém dich vu. Tuy nhién, dé ti€p tuc nang cao NSLD, céng tac
quan ly nang suat can dugc cai thién (Tucker, 1986).

Quan ly nang suat trong cac NTXDVVN la mét qua trinh phic tap co
lién quan dén nhiéu yéu t& khac nhau. Thé diém can bang (BSC) véi cach
ti€p can toan dién cé thé hé trg ci thién hiéu sudt, hiéu qua tai nguyén
va cung cap chatlugng (Kaplan &Hoque, 2012). BSC da dugc cong nhan
rong rai vé gia tri thiét thyc trong viéc ndng cao nang suat va quan ly
chién lugc trong nganh Xay dung. Vi vay, nhan dang va xép hang cac
nhan t6 anh hudng dén quan ly nang suat cia cdc NTXDVVN tai TP.HCM
va cac tinh lan can 1a hét stc can thiét trong giai doan hién nay.

Quan ly nang suat trong cac NTXDVVN la mot qua trinh phic
tap, chiu anh hudng ctia nhiéu yéu té khac nhau. Thé diém can bang
(BSC) véi céch tiép can toan dién c6 thé hé trg nang cao hiéu suat
lam viéc, t8i uu héa viéc sir dung tai nguyén va cai thién chat lugng
(Kaplan & Hoque, 2012). BSC da dugc cong nhan rdng rai vé gia tri
thuc tién trong viéc tang cudng nang sudt va quan ly chién lugc
trong nganh Xay dung. Do d¢, viéc nhan dang va xép hang cac nhan
t8 anh hudng dén quan ly nang sudt cta cac NTXDVVN tai TP.HCM
va cac tinh 1an can la hét stc can thiét trong giai doan hién nay.

2. TONG QUAN

2.1. Nha thau xay dung vira va nhé

Nha thau xay dung la mét té chic, hodc doi khi la mét ngudi, duoc
khach hang thué dé thuc hién mét céng viéc hodc nhiéu cong viéc dé
hoan thanh mét du an (Faraji va ctg., 2020). Hién nay, dinh nghia vé
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NTXDVVN khéng nhat quan gitia cac quéc gia hay t6 chic (Berisha va
Pula, 2015). Theo Nghi dinh 80/2021/NB-CP cta Chinh phd, doanh
nghiép (DN) siéu nho (xay dung) c6 s6 lao dong c6 bao hiém xa héi
(BHXH) <10 ngudi va doanh thu <3 ty hodc vén <3 ty; DN nho ¢é sé lao
déng dong BHXH <100 ngudi va doanh thu <50 ty hodc vén <20 ty,
khéng thudc siéu nhod; DN vira (cong nghiép & xay dung) c6 sé lao déng
dong BHXH <200 ngudi va doanh thu <200 ty hodc vén <100 ty, khong
thuéc siéu nhé hodc nhé (Chinh phd, 2021). Trong bai bao nay, cac
NTXDVVN dugc dinh nghia la cac nha thau tham gia vao cac hang muc,
phan viéc trong hoat déng xay dung, bao gobm: xay dung cong trinh
dan dung, cdng nghiép, giao thong, ha tang ky thuat, néng nghiép va
phét trién néng thén. Nhimg NTXDVVN nay c6 quy mé st dung lao
déng (c6 tham gia BHXH) binh quan nam tir 10 ngudi cho dén khong
qué 200 ngudi va tdng doanh thu hang nam tu 3 ty déng dén khong
qué 200 ty dong hodc téng ngudn vén hang nam tu 3 ty dong dén
khéng qua 100 ty dong.

2.2, Nang suat va quan ly nang suit cGia nha thau xay dung

Nang suat ctia nha thau xay dung hoan toan khac véi NSLD trong xay
dung. Nang suat clia nha thau thi cong la téng san lugng cong viéc hoan
thanh trong mét don vi thai gian, diéu nay bao gom ca nhiing cong viéc
tryc tiép va gian tiép lién quan dén quan ly, thiét ké va giam sat cong trinh.
Day lamot thudc do cho hiéu qua va kha nang quan ly clia nha thau trong
viéc t8 chic va hoan thanh cac cong viéc xay dung. Trong khi d6, NSLD
trong xay dung 1a t8ng san lugng cong viéc hoan thanh bai mét lao dong
trong mét don vi thai gian. Trong bai bao nay, nang suét ctia nha thau thi
cong xay dung duoc hiéu la miic dé hiéu qua trong viéc chuyén déi cac
nguén luc dau vao, bao gém lao ddng, thiét bi va vat liéu, thanh gia tri dau
ra théng qua céac hoat dong thi céng. Béng thai, quan ly nang suat clia

cac nha thau xay dung dugc dinh nghia la mét qua trinh 6 hé thong ti
1ap ké hoach dén t6 chiic, nhan su, 1anh dao, diéu phéi va kiém soat, nham
t6i uu hda nguén nhan luc, ngudn tai chinh, vat liéu va cac hoat dong
trong cac du an xay dung (DAXD).

2.3.Thé diém can béng (BSC)

BSC lan dau tién dugc thiét ké va gidi thiéu vao nam 1992 dé do
ludng va thic ddy hiéu suat clia cac don vi kinh doanh (Kaplan & Norton,
1992). BSC st dung bén quan diém phan anh cac hoat dong tao ra gia
tri DN: hoc tap va phét trién, quy trinh néi bé hodc kinh doanh, khach
hang va tai chinh. Theo BSC, tat ca bén khia canh déu can duoc can
bang gilta cac muc tiéu ngan han va dai han; dau vao va dau ra can thiét;
cac yéu t6 hiéu suat bén trong va bén ngoai; va cac chi s6 tai chinh va
phi tai chinh (Kaplan & Norton, 1992). Véi uu diém cia minh, BSC da tr&
nén phé bién trong cac NTXDVVN. BSC cling dugc mét s6 hoc gid thira
nhan rdng n6 gilip nang cao nang suat clia nha thau, nang cao viéc thuc
hién chién lugc va hiéu suat ctia t6 chic (Cooper va ctg., 2017; Rigby &
Bilodeau, 2015; Taylor & Taylor, 2013).

2.4. Cac nghién cifu trudc day vé nang suit va quan ly nang
suat cGia nha thau xay dung

C6 nhiéu nghién ctu trudc day vé quan ly nang suat ctia nha thau xay
dung. Bang 1 trinh bay tdm tat cac nhan t6 anh hudng dén quan Iy nang
sudt clia cac nha thau xay dung ma da dugc téng hgp tir cac nghién ciu
néi trén. Cac nhan t6 nay dugc phan nhém theo 4 quan diém clia BSC dua
trén dac diém va nodi dung clia tiing nhan t6. Cac nhan t6 lién quan dén
quan diém tai chinh (finance), khach hang (customer), quy trinh ndi bd
(internal process), va hoc tap va phat trién (learning and growth) c6 ma
hiéu véi 2 ky tu du la FI, CS, IP, va LG, mét cach tuong Ung.

Bang 1. Cac nhan t6 anh hudng dén quan ly ndng suit clia cdc nha thau xay dung ti cac nghién cliu trudc day theo céc quan diém clia BSC

Ma hiéu Tén bién Tham khao
FI01 Lap ké hoach tai chinh va phan b6 nguén luc hgp ly Jongo et al., 2019; Wu va ctg., 2025
F102 Chién lugc kinh doanh va kha nang sinh 1oi Loosemore, 2014; Sa'eed va ctg., 2020
FIO3 Thanh toan hgp dong ding han Sa'eed va ctg., 2020
Fl04 T6i uu héa viéc sir dung tai nguyén Mostofi va ctg., 2024
Fl05 Quan ly méi quan hé véi nha cung cap Loosemore, 2014
Fl06 Theo ddi dong tién va hiéu qua chi phi Zidane & Andersen, 2018; Sa'eed va ctg., 2020
CS01 Phu hgp chién lugc khach hang va xu hudng thi trudng Al Kailani va ctg., 2024
CS02 Dap Ung su hai long va phan hoi ti khach hang Yarnold va ctg., 2021; Love va ctg., 2015
CS03 Giao ti€p hiéu qua véi khach hang Ali va ctg., 2022; Pavez va ctg., 2021
CS04 Tuan tha tiéu chudn chat lugng dich vu Ahmad & El-Sayegh, 2021
CS05 Doi ngl nhan su hudng t6i khach hang Ali va ctg., 2022
CS06 Lién két cac bén lién quan va truyén thong du an Gunduz & Al-Naimi, 2021
CS07 Nang luc l&nh dao trong quan hé khach hang Podgérska & Pichlak, 2019
CS08 Lich trinh lam viéc dugc thiét lap ro6 rang Ahmadpour & Ghezavati, 2019
IPO1 Lap ké hoach va thiét ké quy trinh dy an Zabihi va ctg., 2019
1P0O2 Ung dung céng nghé va quan ly vat liéu Ahmad & El-Sayegh, 2021
1P0O3 Kiém soat chat lugng va tuan tha quy dinh Yarnold va ctg., 2021
1P04 Diéu phéi chubi cung ting va phan phéi dich vu Abdul-Rahman va ctg., 2006
IPO5 Nang suat lao déng va hiéu qua nhan su Gondia va ctg., 2020
IP06 Quan ly rdi ro va tac ddng mai trudng Abdul-Rahman va ctg., 2006
1PO7 D38i méi quy trinh Ahmad & El-Sayegh, 2021
IPO8 T6 chuic va diéu phéi déi nhém Ahmad & EI-Sayegh, 2021
LGO1 Tuyén dung, dao tao va quan ly nhan su Lim & Ling, 2012
LG02 Van héa déi mai va phat trién bén viing Kumi & Jeong, 2023
LG03 Phong cach lanh dao truyén cam hing Yarnold va ctg., 2021
LG04 Gan két nhém, hoc tap va hop tac Loosemore, 2014
LGO5 Kha ndng thich ing va hoc hai lién tuc Lim & Ling, 2012
LG06 San xuat tén trong moi trudng va van hda Ali va ctg., 2022
LGO7 Khai thac kinh nghiém va tri thuc t6 chuc Chai va ctg., 2015
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3. PHUONG PHAP NGHIEN CUU

Ké& thlra cac nghién ctu trudc day va tham khao y kién chuyén
gia trong quan ly ndng suat ctia cac NTXDVVN tai Viét Nam, quy trinh
nghién ctiu clia nghién cu nay dugc trinh bay trong Hinh 1.

Nghién ctu dugc khéi dau bang viéc tham khédo va phan tich
céac cong trinh trudc day ¢ ndi dung lién quan dén muc tiéu nghién
cltu. Trén ¢d s@ do, danh sach cac yéu t6 anh hudng dén cong tac
quan ly nang sudt clia cac nha thau xay dung tai Viét Nam va trén
thé gidi da dugc téng hop. TU két qua nay, mét bang cau héi sa bo
dugc xay dung va khéo sat thir nghiém da dugc tién hanh véi 5
chuyén gia c6 trén 10 nam kinh nghiém trong linh vuc quan ly néng
sudt ctia nha thau xay dung. K&t qua ctia khao sét thir nghiém dugc
st dung lam co s& dé lam rd cac ndi dung con ma hé trong bang
cu hoi sa b, loai bo nhing nhan té khéong phu hgp va bé sung cac
nhan t6 phu hop véi diéu kién clia nganh Xay dung Viét Nam. Trén
ca s& dé, bang cau héi chinh thic dugc phat truc ti€p cho cac doi
tugng tham gia khao sat. Viéc thu thap dir liéu dugc thuc hién theo
phuong phap chon méau thuan tién két hgp vai ky thuat “snowball”.
Nham gia tdng sé lugng mau, bang cau hoi cing dugc thiét ké trén
Google Forms dé ti€n hanh khao sat truc tuyén.

Da6i tugng tham gia khéo sat la nhiing ngudi da tiing tham gia
lam viéc trong nganh Xay dung tai khu vuc TRHCM va cac tinh lan
can. Thoi gian khao sat bat dau vao thang 10/2023 va két thuic vao
thang 3/2024. Cudc khao sat da thu vé 675 phiéu tra I5i tir 1980
phi€u da phat ra. Sau khi tinh loc, chi con 535 bang haéi hgp lé.

Can ct dir liéu da thu thap, chi s6 anh hudng tuong déi (Relative
Influence Index, RINI) cla m6i nhan t6 dugc tinh toan theo cong
thdc (1) (Chen va ctg., 2009):

RINI = Z=WiXi M)

AxN

Trong dé:

e RINI = chi s6 anh hudng tuong déi

e W =Trong s6 ma ngudi tra |6i da dua ra cho tiing nhan t6 va
nam trong khoang tir 1 dén 5

e X =tan suat chon lua thri ma nhiing ngudi dugc khao sat dua
ra cho méi nhan t§

e A =trong s6 cao nhat (ttc la 5 trong nghién ctu nay)

¢ N =t6ng s6 ngudi tham gia

Tong hep cic nhin ¢ anh heomg dén quae |y ndag suat cua nhi
thin xiy dung vir xét duyé che nghién oo ed Lidn quan.

!

| Thaist ked b cas hoi so b ik cac nbin 1 da wig hop

!

Thige hign khda sdt tbak nghidm (pilos tes1) dé dieu chinh va bodn
thagn bamgg <au ban khdo sal

!

| Tién hiinh khio sir chigh thke 1 TP HCM & cdc tinh lin ofs ]

!

| Kitm tra d lidu vi logi bo cde e i Ko khiing hep 1¢ |

!

Tink tin chi sd dnk hrng neowg dd7 (Relasive influence index,
RINE cha timg mhilm 8 vi xip hang theo RINI

!

‘ Thao lufn vié kée qua oép hang ede nhin 1 |

!

‘ Kt g

Hinh 1. Quy trinh nghién ctu
Cac nhan t6 dugc xép hang theo RINI. M6t nhan té ¢o RINI cao
hon ngu y rang nhan t6 nay dugc cac ngudi tham gia danh gia co
muc dé anh hudng manh hon dén quan ly nang suat nha thau.
Ngoai viéc xép hang cac nhan t6 dua trén toan bo ngudi tham gia
khao sat, nghién ctu con thuc hién x€p hang cac nhan té theo ba
(03) nhém déi tugng: 1) cht dau tu; 2) Nha thau; va 3) Tu van va khic.

4. CAC KET QUA NGHIEN CU'U VA THAO LUAN

4.1. K&t qua cac nhan té theo titng nhém déi tuong khao sat

Két qua phan tich cho thdy, thang do trong bang cau hai la tin
cdy bdi vi hé s6 Cronbach’s alpha clia tat ca cac nhan té déu I6n hon
0.6. Can c RINI, cac nhan t6 dugc xép hang theo ba nhom déi tugng
khac nhau (chd dau tu, nha thau, tu van va khac). Bdng 2 bén dudi
trinh bay thd hang cac nhan té theo RINI gidm dan cho toan bé
nguai tham gia khao sat.

Bang 2. X&p hang cac nhan t6 theo RINI (toan bd & theo nhém doi tugng)

Thi hang theo toan bé va nhom
= RINI : e :
Ma Nhan t6 (toan ddi tuong
hiéu bo) Toan Cha Nha | Tuvanva
: bd | dautu | thiu khac
LGO3 | Phong cach lanh dao va truyén cdm hing cta déi nga quan ly 0.87 1 1 2 1
IPO1 Lap ké hoach du &n va thiét ké quy trinh lam viéc 0.87 1 1 2 2
IP0O4 | Piéu phdi chudi cung Uiing va hé théng cung cap dich vu 0.86 3 1 1 3
IP02 | Tich hgp cédng nghé va quan ly vat liéu 0.86 3 4 5 3
IPO5 | Tiéu chudn ndng suat, do ludng nang sudt lao ddng va danh gia hiéu suit 0.85 5 4 4 3
IPO8 | T8 chic doi ngii va quy trinh phéi hop 0.85 5 4 5 3
IPO3 | Kiém soat chat lugng va gidm sat tuan thu 0.85 5 4 5 8
IPO7 | D&i mditrong quy trinh ndi bd 0.85 5 8 8 8
CS08 | Mét lich trinh lam viéc gitia cac bén dugc thiét 1ap ré rang 0.85 5 8 8 3
LGo1 | Tuyén dung, quan ly, dao tao va phat trién nguén nhan luc ding phap luatva | g4 10 8 8 8
lam viéc hiéu qua, tan tuy
LG02 | Van héa d6i mai va phat trién bén viing 0.84 10 12 8 8
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Tha hang theo toan b6 va nhém
~ RINI : o :
Ma Nhén té (toan ddi tugng
hiéu bo) Toan | Chu Nha | Tuvanva
: bé dautu | thau khac
CS06 | Truyén thong va su lién két cac bén lién quan 0.84 10 12 14 8
CS07 | Sutham gia clia lanh dao trong quan hé khach hang 0.84 10 8 14 8
CS05 | Doi ngl nhan su ldy khach hang lam trung tam 0.83 14 14 14 8
cso4 | Tiéu chuén chat lugng va kiém soat chat lugng dich vu va két qua phan héi | g3 14 17 19 15
hiéu qua
IPO6 | Quan ly rui ro va gidm thiéu tac ddng méi trudng 0.83 14 14 19 19
FIO6 | Theo doi dong tién va hiéu qua chi phi 0.83 14 19 12 15
FIO4 | T6i uu hda viéc sir dung tai nguyén va tan dung su sdn cé cia nguén luc 0.82 18 19 12 15
FIO5 | Quan ly quan hé nha cung cap 0.82 18 23 19 15
LGO7 | Tan dung kinh nghiém va kién thuc trudc day 0.82 18 14 14 19
LGO6 | Vén héa san xuat than thién méi trudng va ton trong van héa ban dia 0.82 18 17 14 19
LG0O4 | Sugan két, hoc héi, chia sé, hgp tac ctia déi ngl nhan su 0.81 22 19 19 19
CS02 | Chis6 haildong ctia khach hang va co ché phan hoi 0.81 22 19 27 19
FI02 | Chién lugc kinh doanh va lgi nhuan 0.81 22 26 23 19
FIO3 | Thanh toan dung han theo hgp déng 0.80 25 23 23 25
FIO1 | Lap k& hoach tai chinh va phan b& nguén luc tai chinh 0.80 25 26 25 25
CS01 | Ké hoach chién lugc khach hang va thong tin xu hudng thi trusng 0.80 25 23 25 27
CS03 | Giao ti€p vai khach hang 0.79 28 26 29 27
LGO5 | Cha déng thich tng véi thay d6i va sén sang hoc tap cap nhat cai mdi 0.77 29 29 27 29

4.2.Thao luan

Hai nhan t6 dugc xép hang dau la “Phong cach lanh dao va
truyén cdm hing cia déi ngii quan ly (LG03)” va “Lap ké hoach du
an va thiét ké quy trinh lam viéc (IP01)". Lanh dao guong mau va biét
truyén cdm hiing ludn luén 1a déng luc dé thuc ddy va khuyén khich
nhan vién lam viéc hang say va hiéu qua. Ngoai ra, viéc 1ap ké hoach
du &n va thiét k€ quy trinh lam viéc hiéu qua luén luén phu hop véi
moi t8 chic. Cac NTXDVVN Viét Nam cling khéng ngoai 1. Tuy
nhién, kha nhiéu NTXDVVN tai Viéet Nam khong tién hanh lap ké
hoach du an.

Comotso ly do dan dén tinh trang nay, bao gém: khéng cd ngan
sach danh cho viéc lap k& hoach du an do bién Igi nhuén thap; thiéu
nhan su c6 ky nang 1ap ké hoach; va chua coi trong dliing muic cong
tac lap ké hoach du an. Vi vay, d€ nang cao hiéu qua quan ly ning
sudt, cac NTXDVVN can tap trung vao viéc xay dung phong cach
Ianh dao hiéu qua, thuc hién 13p ké hoach du an va thiét ké quy trinh
lam viéc hgp ly cho cac hoat dong.

That dang chu y khi c6 dén bay nhan t6 thudc nhém “Qua trinh
ndi bo (IP)” ndm trong chin nhan té dugc x€p hang cao nhat. Hai
nhan t8 con lai thudc cac nhom “Hoc tap va phat trién (LG)” va
“Khach hang (CS)", d6 la: “Phong cach lanh dao va truyén cdm hing
clia d6i ngl quan ly (LGO3)"va “Lich trinh lam viéc gi(ta cac bén dugc
thiét 1ap rdé rang (CS08)". K&t qua nay hoan toan phu hop véi cac
nguyén tac chung vé cai thién nang suat trén thé gisi. Cac quy trinh
noi bd dugc t6 chic hap ly déng vai trd then chét trong viéc tao ra
san pham hoic dich vu c6 chat lugng cao, déng thai duy tri NSLD &
muc cao.

K&t qua nay cho thay nhan thdc dang dan ctia déi ngl nhan su
trong nganh Xay dung Viét Nam vé cac nhan té c6 anh huéng manh
dén céng tac quan ly nang suat clia nha thau. Péng thdi, né ciing
ham y rdng viéc ndng cao nang suat can uu tién tap trung vao viéc
céi thién cac qua trinh noi bd clia doanh nghiép xay dung. Cu thé,
d6 1a cac nhan t6: “Lap ké hoach du &n va thiét ké quy trinh lam viéc
(IP01), “Tich hgp céng nghé va quan ly vat liéu (IP02)", “Kiém soat
chat lugng va giam sat tuan tha (IP03)”, “Diéu phéi chudi cung tng
va hé théng cung cap dich vu (IP04)", “Tiéu chudn ndng suat, do
ludng nang sudt lao dong va danh gia hiéu suat (IP05)", “D8i mai
trong quy trinh ndi bé (IP07)” va “Té chiic ddi ngd va quy trinh phdi
hop (IP08)"

Tam nhan t6 x€p hang cudi lién quan dén tai chinh, khach
hang va hoc tap va phat trién. Trong d6, ba nhan té lién quan
dén “Tai chinh (FI)” 12 “Lap k& hoach tai chinh va phan bé nguén
luc tai chinh (FI01)”, “Chién lugc kinh doanh va Igi nhuan (F102)”,
va “Thanh toan ding han theo hop déng (FI03)”. Ba nhan t6
thuéc nhém “Khach hang (CS)” gom: “Ké hoach chién lugc khach
hang va théng tin xu hudng thi trudng (CS01)", “Chi s6 hai long
clia khach hang va co ché phan hoéi (C502)" va “Giao tiép véi
khach hang (CS03)”; hai nhan t6 thuéc nhom “Hoc tap va phat
trién (LG)” gém: “Su gan két, hoc hdi, chia sé, hgp tac ctia déi nga
nhan sy (LG04)” va “Chl dong thich Ung véi thay déi, sdn sang
hoc tap va cap nhat kién thiic mai (LGO5)".

Cac nhan t6 nay anh hudng nhiéu dé€n nang suat nha thau
nhung anh hudng yéu dén quan ly nang suat nha thau. Vi thé,
viéc cai thién quan ly nang suat cac NTXDVVN chua can tap trung
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nhiéu vao thanh toan dung han, 1ap ké hoach tai chinh, chién
lugc kinh doanh. Can phén biét ré rang cac giai phéap cai thién
nang suat nha thau khac véi cac bién phap nang cao quan ly
nang suat nha thau. Tuang tu, cac nhan t6 lién quan dén khach
hang c6 anh hudng yéu dén quan ly nang suat cac NTXDVVN.
Hon n(ta, diéu nay cling chi ra su gan két va hop téc clia nhan su
trong cdc NTXDVVN khéng déng vai trd quan trong trong cai
thién quan ly ndng suat nha thau. Két qua nay ciing phan anh
dang thuc tién cia cdc NTXDVVN tai Viét Nam. Thuc té&, luc luong
lao déng trong cac doanh nghiép nay chl yéu la cong nhan xay
dung. Tuy nhién, vi nhiéu ly do, tdm |y phan biét viing mién gilta
cac nhém céng nhan van ton tai, gay khé khéan va anh huéng
tiéu cuc dén cong tac quan ly nang suat. Pang chu y, nhan té
“Chl dong thich Ung véi thay d6i va sén sang hoc tap, cap nhat
cai mai (LGO5)” dugc cac nhom doi tugng khao sat xép hang thap

nhat. Diéu d6 cho thdy kha nang thich ing va tinh than déi mdéi
hién nay van c6 tac dong yéu nhat dé€n quan ly nang suét trong
cac NTXDVVN. Nguyén nhan c6 thé xuat phat tir viéc cac cha
doanh nghiép chua thuc su sdn sang hoc héi va ap dung cac
phuong phap quan ly, thi cong méi.

4.3. Dé xuat cac khuyén nghi nham cai thién quan ly nang
suat cdc NTXDVVN

Cac khuyén nghi dé cai thién quan ly nang sudt cdc NTXDVVN
clia Viét Nam sé dya vao bén nhan t6 dugc xép hang dau bai vi cac
nhan té nay c6 anh hudng I6n nhat. Bang 3 trinh bay cac giai phap
nay. Cac khuyén nghi nay da dugc xac nhan bdi 05 chuyén gia véi
hon 10 nam kinh nghiém trong quén ly nang sudt nha thau bang
phuong phap Delphi.

Bang 3. Cac khuyén nghi nhdm cai thién quan ly nang suat NTXDVVN

hing ctia doi ngl
quan ly

Ma hiéu Nhan té Khuyén nghi dé cai thién quan ly ning suat NTXDVVN
Phong céch lanh e Khuyén khich lanh dao cac NTXDVVN &p dung cac phong cach lanh dao pht hgp vai Viét Nam.
LGo3 | daovatruyéncam | o c4c hoj nghé nghiép t6 chuic cac Iép hoc nghiép vu nhdm phé bién phong cach lanh dao phu hgp véi

diéu kién Viét Nam.

Lap ké hoach du an

¢ Hiép hoi nha thau xay dung Viét Nam nén hé trg bang cach bién soan cac quy trinh lam viéc dién hinh

théng cung cap

IPO1 va thiét k& quy trinh cho cac NTXDVVN.
lam viéc o Cac NTXDVVN nén coi trong viéc lap ké hoach du an va bé tri nhan su phu hop.
e Cac chinh sach phu hgp nén dugc ban hanh dé khuyén khich mét chubi cung ting xuyén sudt cho cac
Biéu phai chudi NTXDVVN.
IPO4 cung Ung va hé

o Cac hoat ddng diéu phdi chubi cung (ing nén dugc thuc ddy béi cac hdi nghé nghiép va cac bén lién

dich vu
quan.

P02 Tich hgp c6ng nghé
va quan ly vat liéu

quan ly ndng suat.

o Ap dung céc céng cu tgo sinh Al (GenAl tools) nhu ChatGPT trong quan ly vat liéu va cac hoat déng khac.
e Chuén bi nguén nhan luc phu hgp cho viéc tich hgp cong nghé va quan ly vat liéu.
® Dao tao dinh ky cho nhan vién van phong va cong nhan.

e Lanh dao cac NTXDVVN cam két manh mé cho viéc 4p dung cong nghé mdai vao quan ly vat liéu va

5. KET LUAN

Bai bao nay trinh bay két qua nghién ctu vé viéc xép hang cac
nhan t6 anh hudng dén céng tac quan ly nang suét nha thau trong
nhém NTXDVVN tai TPHCM va céc tinh 1an can. Téng cong c6 29
nhan t6 da dugc nhan dang sau qua trinh téng quan va khao st thur
nghiém. Cac nhan t8 nay dugc phan loai theo bén quan diém cla
thé diém can bang (BSC): Tai chinh, khach hang, qua trinh néi b,
hoc tap va phat trién.

Chi s RINI (Relative Influence Index) dugc dung dé xép hang
cac nhan t6. T 535 bang hadi hop 1&, cac nhan té dugc xép hang
theo ba nhém déi tugng khao sat: nha thau, ch dau tu, tu van
va khac. K&t qua nghién ctru cho thay cac nhan t6 thudc nhom
qua trinh néi bo cé anh huéng manh nhat dén céng tac quan ly
nang suat cta nha thau, trong khi cac nhan té thuéc nhom khach
hang va tai chinh lai thé hién muc d6 dnh hudng thip hon.
Nhirng nhan t6 dugc xép hang cao déng vai tro dinh hudng cho
cac NTXDVVN trong viéc xay dung cac giai phap phu hgp nham
nang cao hiéu qua quan ly nang sudt. Cac khuyén nghi cu thé
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dugc dé xuat dua trén bén nhan t6 cé thi hang cao nhat. Can
Iuu y rang, cac két qua nay chd yéu phan énh dac thu cta cac
NTXDVVN; tuy nhién, cac nha thau xay dung quy mé Ién van co
thé tham khao bai bao dé phat trién chién lugc cai thién nang
suat phu hgp véi diéu kién ctia minh.

Cac nghién clu trong tuong lai nén ma réng pham vi sang cac
nha thau cé quy mé lon, déng thai ap dung cac phuong phéap phan
tich théng ké tién tién hon nhu EFA va SEM dé kiém dinh db tin cay
va mé&i quan hé gitta cac nhan t8. Bén canh d6, ciing nén trién khai
nghién cdu tai Ha Noi va cac d6 thj I6n khdc nhu Hai Phong, ba
N3ng, Can Tho va Hué nhim xac dinh su khac biét vé dic diém quan
Iy ndng suat theo yéu té dia ly, néu cé.
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Dau thau bén ving: Cac yéu té can dugc tich
hop trong qua trinh lua chon nha thau

Sustainable procurement: factors to be integrated in the contractor selection process
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TGM TAT

Trén the giti, d&du thdu bén viing (DTRV) da trir thanh xu hudng
chung cda nhiéu qudt gia va dugc tich hop vao cac Muc tiéu Phat
trign bén vitng (SDGs) cia Lien Hop (udc [3]. Tai Viet Nam, hoat
dang dau thau bén virng da dugc dinh hudng va khuyén khich ap
dung, tuy nhién van con tdn tai mat sd han ché va thach thic
trong qué trinh trién khai thyc t€. Bai vigt nay tap trung phan tich
cac yu td cén dugc tich hop trong qué trinh lra chon nha théau
nham huréng toi viec thuc hign DTBY mat cach higu qué hon.

Tir khoa: Dau thau bén viing, minh bach, mai trugng, xa hai va
hiéu qua.

ABSTRACT

In the warld, sustainable bidding has become a comman trend of
countries and has been integrated into the United Nations'
sustainable development goals [3]. In Vietnam, sustainable bidding
activities have been oriented and encouraged to be applied,
however, there are still some limitations and challenges in
implementation. This article discusses the factors that need to be
integrated into the contractor selection process when applying
sustainable bidding.

Keywords: Sustainable procurement, transparent, environmental,
social and efficient procurement.

1. DAT VAN PE

DTBV la qua trinh dau thau tich hgp cac yéu t6 moi trudng,
xa héi va kinh té€ vao tat ca cac giai doan cla qua trinh lya chon
nha thau. Muc tiéu DTBV la ddm bao cac du an dugc thuc hién
khéng chi hiéu qua vé chi phi ma con co trach nhiém véi moi
trudng va xa hoi, ddng thdi mang lai Igi ich kinh té& dai han.

Luat Dau thau [2] thé ché& hoa chu truong cha Dang, Nha
nudc vé phat trién xanh, phat trién bén viing, chi ra nhiing déi
tuogng dugc hudng uu dai trong dau thau lua chon nha thau,
diéu nay tao diéu kién khuyén khich cac nha thau cai tién quy
trinh sdn xuat theo hudng DTBV, tir d6 tang kha nang tring
thau. Nghi dinh cia Chinh pha [1] da quy dinh ba yéu té quan
trong (vé moi trudng, xa hoi, kinh t€) dugc 16ng ghép vao qua
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trinh lya chon nha thau. Tuy nhién, con thi€u mét s6 hudng
dan cu thé cho cac chi dau tu, bén mai thau va nha thau cé thé
ap dung va trién khai dang quy dinh vé DTBV.

Do vay, viéc xac dinh nhing ton tai, han ché&; nghién ctu
cac yéu t6 can dugc tich hgp trong qua trinh lua chon nha thau
va dé xuat hudng gidi quyét la can thiét khi thuc hién lua chon
nha thau theo mé hinh DTBV.

2. NHUNG TON TAI, HAN CHE GIAI POAN PAU AP DUNG
bTBV

Tai Viét Nam, cac noi dung vé DTBV budc dau hinh thanh
khung phap ly, tao tién dé cho viéc trién khai réng rai trong
tuong lai gan. Tuy nhién, thuc tién cho thdy qua trinh DTBV &
Viét Nam con ton tai moét s6 han ché sau day:

- Khung phap ly vé DTBV chua day du, rdi ro vé phap ly cao,
thi€u hudng dan cu thé qua cac van ban dudi luat dé chu dau
tu, bén mai thau co thé trién khai;

- Nhan thic vé DTBV con rat han ché, cha yéu tap trung vao
viéc mua sam dung quy trinh, ma chua quan tdm nhiéu dén
tinh hiéu qua cla toan bo du an cing nhu tinh bén viing trong
hoat ddng mua sam céng;

- Cac tiéu chi bén viing thudc bo tiéu chi danh gia trong hé
sd mdi thau (HSMT) con thiéu, nén chu dau tu, bén mai thau va
cac nha thau khéng du can ci dé xac dinh;

- Nang luc ctia can b thyc hién BTBV con han ché, thiéu
kinh nghiém va chuyén mén trong danh gia cac yéu t6 bén
viing. Hé théng chuyén gia doc 1ap c6 thé tu van cho cac bén
lién quan vé DTBV con mdng;

- Chi phi ban dau thuc hién BTBV cao hon, dat ra cho céac
cht dau tu bai toan khé han trong diéu kién nguén vén co6 han;

- Ngoai ra, viéc thi€u minh bach va canh tranh khéng lanh
manh van con tén tai.

3. CAC YEU TO CAN PUGC TiCH HOP/LONG GHEP THEO
MO HINH BTBV

3.1. Quy dinh ctia phap luat vé cac yéu té

Viéc tich hgp cac tiéu chi moi trudng, xa hoéi va kinh té vao
qua trinh dau thau, ti 1ap k& hoach dén quan ly hgp déng la
budc quan trong dé 16ng ghép tinh bén viing vao thuc tién.

DTBV dugc quy dinh tai khoan 2 Diéu 2 [1]: "BTBV bao gém
ba yéu t6 c6t 16i vé méi trudng, xa héi, kinh té dugc 16ng ghép vao
qud trinh lua chon nha thdu: Lap ké hoach téng thé lua chon nha
thdu (néu c6), k€ hoach lua chon nha thdu, Idp thiét ké, Iap HSMT,
hé so yéu cdu, ddnh gid hé so du thdu, hé so dé xudt, ky két va
quan ly thuc hién hop d@éng".

1) Yéu t6 moi trudng
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Yéu t6 méi trudng trong DTBV thuc chat huéng dén muc
tiéu bdo vé moi trudng, thong qua viéc danh gia tac ddong moi
trudng clia du an, khuyén khich cac phuong an bén viing vé su
dung tai nguyén thién nhién, gidm thiéu 6 nhiém va bdo vé da
dang sinh hoc. Bay la mét trong nhiing yéu t6 quan trong, doi
hoi cac nha thau can chu trong dén viéc gidm thiéu tac dong
tiéu cuc dén thién nhién.

Céc yéu t6 moi trudng cé thé dugc danh gia qua nhiéu tiéu
chinhu:

- SU dung vat liéu than thién v6i méi trudng bao gom vat
liéu tai ché, c6 thé téi st dung hodc giam thiéu chat thai;

- Cac gidi phap tiét kiém nang lugng va nudc, gitp giam
tiéu thu nang lugng va nudc trong sudt vong ddi clia du an;

- Gidm thiéu khi thai trong qua trinh sdn xuat, van chuyén
va thi cong sé la mét phan quan trong trong tiéu chi lya chon
nha thau.

Yéu t6 moi trudng con doi héi thuc hién ddu thau xanh,
trong d6 céac yéu té vé moi trudng nay dugc xem xét trong qua
trinh Iya chon nha thau va ca khi mua sdm hang héa, dich vu.
Thuc hién dau thau xanh khéng chi giup giam thiéu tac déng
tiéu cuc d&€n moéi trudng ma con thac day st dung céng nghé
va san pham than thién véi méi trudng. Néu hé so mai thau
trong DTBV dugc dua vao yéu t6 dau thau xanh sé gidp ich rat
nhiéu cho viéc giam phat thai méi trudng do cac chat 6 nhiém
va hiéu ing nha kinh, véi nhitng ndi dung sau:

- Khuyén khich stit dung céng nghé sach: Cong nghé hoac
san pham c6 it phat thai, gitp gidm thi€u lugng khi thai nha
kinh va cac chat gay 6 nhiém maéi trudng;

- T6i uu hoa hiéu qua nang lugng: Yéu cau st dung vat liéu
cach nhiét tét hodc cac thiét bj tiéu thu it nang lugng nhu dén
LED, hé théng nang lugng tai tao (nhu dién mat trdi, dién gid);
giup giam phat thai CO; trong sudt vong ddi clia du an;

- Tang cudng tai st dung va tai ché: Thic ddy viéc st dung
cac vat liéu tai ché€ va sdn pham co6 vong doi bén viing, nham
gidm lugng chat thai va tiéu thu tai nguyén, gidam lugng tai
nguyén khai thac va gidm phat thai lién quan dén qua trinh san
Xuat.

- Gidm thiéu tac dong méi trudng chudi cung Ung: Yéu cau
nha cung cdp tuan thu cac tiéu chudn méi trudng nghiém ngat
trong sudt qud trinh san xuat, van chuyén va thi céng;

- Khuyén khich d&i mai vé yéu t6 méi trudng: Tao dong luc
cho céc doanh nghiép dau tu vao céc giai phap cong nghé mgi
gitup gidm phat thai, t& d6 gop phan tao ra méi trudng kinh
doanh canh tranh dya trén yéu t6 xanh. Biéu nay khuyén khich
su phat trién cda cac sdn phdm va dich vu than thién véi méi
trudng, gop phan giam thiéu 6 nhiém lau dai.

2) Yéu té xa héi

Trong DTBV, yéu t6 xa hoi dé cap dén cac tiéu chi, diéu
khoan va quy dinh lién quan dén tac déng cta du an dén cong
dobng, ngudi lao dong va cac van dé xa hoi khac, nhu quyén con
ngudi, diéu kién lam viéc, an toan va su tham gia cla cdng
dong. N6 bao gém viéc xem xét cac khia canh nhu: Dam béo
co6ng bang, minh bach va canh tranh, bdo vé quyén lao déng,
déng gbp vao phat trién cong déng, déng thai ton trong cac
gia tri van hoéa va lich su.

Y&u t6 xa hoéi trong DTBV doi hdi cac nha thau phai can
nhic dén anh hudng cla du an dén céng déng va xa hoi, thé
hién qua cac tiéu chi nhu:

- Thuc hién cac chinh sach lao déng céng bang gom: Bam
bao diéu kién lam viéc tét cho ngudi lao dong, khéng phan biét
d6i x{r va tao ra moi trudng lao dong an toan;

- Phat trién céng dong, thé hién: Tao co hai viéc lam cho
codng dong dia phuong, ho trg cac sang kién xa héi hodc tai trg
cho cac chuong trinh gido duc, y té;

- Chinh sach d6i v6i cac nhom yéu thé: Thong qua cac nhom
ngudi thiét thoi nhu phu nit, ngudi khuyét tat va cac cong dong
thi€u s6 c6 co hoi tham gia vao cac du an.

3) Yéu té kinh té

Y&u t6 kinh té€ trong DTBV thuc chat |a t6i uu héa hiéu qua
kinh té cla du an, thic day tang trudng bén viing, can nhic téi
chi phi tron dai, quan ly rdi ro va ddng gép vao muc tiéu phat
trién kinh té - xa hoi téng thé.

P& du an thuc su hiéu qua, trong DTBV phai mang lai lgi
ich kinh té lau dai; lgi ich nay bao gobm viéc nang cao hiéu qua
st dung vén, thic diy canh tranh lanh manh va tao ra su phat
trién bén virng cho nén kinh té&. DTBV giup ti uu hoa chi phi,
tdng cudng chat lugng san phdm va dich vu, déng thai
khuyén khich d8i mdi, sang tao cho cac nganh nghé lién
quan.

Bi€u hién chu yéu cla yéu té kinh té trong DTBV gom:

- Gidam chi phi van hanh: Trong hé sg du thau, cac nha thau
can dua ra giai phap giam chi phi trong qua trinh van hanh va
bao tri cong trinh sau khi hoan thanh;

- Lgi nhuan dai han: Cac céng trinh bén viing khéng chi tiét
kiém chi phi trong ngan han ma con dem lai lgi ich dai lau thé
hién qua kha nang tiét kiém nang lugng, vat liéu va su bén
viing/tudi tho qua thai gian;

- Giadi phap sédng tao trong tai chinh: Cac hinh thuc tai tro
xanh (tai chinh xanh - la viéc s& dung cac cdng cu tai chinh
dé hé trg cac hoat déng bao vé méi trudng, gidm thiéu tac
déng tiéu cuc dén hé sinh thai va thiac ddy su phat trién bén
vitng), hgp tac céng tu (PPP) hay cac khoan dau tu bén viing
I3 cdc m6 hinh c6 thé giup gidm thiéu chi phi dau tu ban
dau.

3.2. Cac yéu té can dugc tich hap/ldng ghép khac

1) Yéu t6 quan tri va tinh minh bach céng bdng

Tinh minh bach - céng bdng va c6 mot hé théng quan tri ro
rang la yéu t6 khong thé thi€u trong DTBV.

- Minh bach trong lua chon nha thau thé hién: Cac tiéu chi
vé bén viing can dugc cdng khai va nha thau phai chliing minh
kha nang ctia minh thong qua gia trj tai chinh va qua cam két
vé&i moi trudng, xa hoi.

- Minh bach va céng bang: Dam bao qua trinh ddu thau
dugc thuc hién céng khai, minh bach va tuan thd quy dinh
phap luat, tao san choi binh dang cho tat ca cac nha thau.

- Quén tri hiéu qua: Cac té chuc tham gia DTBV can c6 hé
théng quan ly dé dadm bao rdng cac cam két bén ving dugc
thuc hién day du trong sudt qua trinh thi cong va sau khi du an
hoan thanh. Yéu t6 nay gilp cac bén lién quan an tam, gitp du
an dat dugc muc tiéu bén viing theo dung ké hoach va hiéu
qua sirdung von cao.

Quan tri hiéu qua cla cac t§ chiic tham gia DTBV gilp lua
chon nha thau cé nang luc tot nhat, ddm bao sir dung vén hiéu
qua, tranh lang phi va that thoat.

2) Yéu t6 d6i méi - sdng tao va céng nghé

- P&i méi va sang tao tao dong luc cho cac nha thau khéng
ngling d6i mai, cai tién cdng nghé, nang cao nang luc canh
tranh, tUr d6 thuc ddy su phat trién cda toan nganh/linh vuc;

- Cong nghé 1a mét yéu té quan trong khéng thé thiéu
trong DTBV, d8i mai cong nghé gilp céc nha thiu sang tao ra
nhing giadi phap than thién véi méi trudng, t6i uu hoéa chi phi
va tang hiéu qua du an.
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Cac cdng nghé tién tién c6 thé la: (i) Cong nghé tai ché va
xU ly chat thai - ddm béo rang chat thai dugc gidm thiéu va tai
ché hiéu qug; (ii) Céng nghé tiét kiém ndng lugng - viéc Ung
dung céc thiét bi va hé théng tiét kiém nang lugng sé gilup
gidm thiéu tac dong méi trudng cda du an; (iii) Ung dung cac
cong nghé xanh - cong nghé s dung nang lugng tai tao, xay
dung théng minh hodc cac vat liéu xanh la xu hudng khéng thé
thi€u trong DTBV.

4. PE XUAT TRONG QUA TRINH LUA CHON NHA THAU
THEO MO HINH PTBV

4.1. Dé xuat vé khung khé phap ly vé DTBV

Khung khé phap ly hién tai cda Viét Nam mgi dung lai &
muc dinh hudng, khuyén khich hoat déng DTBV, chua c6 chi
tiéu cu thé va bat budc vé 16 trinh hoac ty 1é phan tram
DTBV nén cac chd dau tu, bén mai thau chua cha déng ap
dung. [1], [2]

Tung budc hinh thanh déng bd khung khé phap ly cho hoat
déng DTBV theo chudn quéc té véi dac trung & Viét Nam.

Pong thdi, nghién ciu b6 sung théng tu hudng dan viéc
thuc thi hoat dong BTBV cho cac déi tugng lién quan.

Khung kh8 phap ly vé DTBV phai la mét hé théng cac quy
tac, luat 1& va hudng dan dugc thiét 1ap dé diéu chinh mé hinh
DTBV. N6 bao géom cac quy dinh, chinh sach va tiéu chuan do
Chinh pht hodc céc co quan c6 thdm quyén ban hanh, nhdm
dam bao tuan tha, bao vé quyén lgi cla cac bén lién quan va
duy tri trat ty, 6n dinh trong xa hoi.

Pay la bd quy tdc ma moi ngudi, t6 chic, doanh nghiép
phai tuan theo khi hoat d6ng trong linh vuc BTBV Iua chon nha
dau tu.

4.2. Nghién ctru kinh nghiém xay dung quy trinh BTBV
va dé xuat vé nguyén tic xay dung quy trinh PTBV

1) Nghién ctu kinh nghiém xay dung quy trinh BTBV thanh
céng clia Uc dé dé xuat quy trinh BTBV sau cho Viét Nam

Quy trinh BTBV tai Uc nh&n manh viéc tich hgp cac yéu t6
maoi trudng, xa hoi va kinh té€ vao qua trinh lua chon nha thau,
nham dat dugc cac muc tiéu phét trién bén vimng. Chinh pha Uc
da xay dung mét quy trinh BTBV chit ché, bao gém 6 budc, dé
dam bao hiéu qua dau ra trén ca ba khia canh kinh té&, xa hoi va
maoi trudng:

Budc 1. Xac dinh nhu cau va muc tiéu: Bat dau bang viéc xac
dinh ré rang cac yéu cau ctia du an, bao gém ca cac yéu té bén
vitng can dat dugc;

Budc 2. Nghién cttu thi trudng va phan tich rui ro: Tién hanh
nghién cutu thi trudng dé tim kiém cac nha thau tiém nang va
danh gid rui ro lién quan dén cac yéu té bén viing;

Budc 3. Xay dung tiéu chi ddnh gia: Xac dinh cac tiéu chi
danh gia dua trén cac yéu t6 kinh té€, xa hoéi va moéi trudng,
déng thdi dam bdo ring céac tiéu chi nay cu thé, c6 thé do
ludng dugc va cé thé so sanh duoc;

Budc 4. Phat trién HSMT: Soan thdo HSMT chi tiét, trong d6
néu rd cac yéu cau vé bén viing, tiéu chi danh gia va quy trinh
danh gig;

Budc 5. Danh gia va lua chon nha thau: Danh gia ho so dy
thau dua trén cac tiéu chi da dugc xac dinh, bao gom ca cac yéu
t6 bén viing;

Budc 6. Quan ly hop dong va theo doéi thuc hién: Theo déi
viéc thuc hién hgp dong, dam bao céc cam két vé bén viing
dugc tuan thi va danh gia hiéu qua ctia qua trinh BTBV.

2) Can nhc cac nguyén tic trong DTBV dé xay dung quy
trinh BTBV trén co s& dac thu quy trinh ddu thau cta Viét Nam,

242 XAYDUNG 11.2025 | ISSN 2734-9888

déng thsi bd sung thém cac cdu phan bén viing trong hoat
dong dau thau.

Thuc hién DTBV & Viét Nam can tuan thi nguyén tac:

- Canh tranh, cong bang, minh bach cho tat cd cac bén
tham gia, dd@m bdo moi nha thau déu c6 co hoi tham gia binh
dang, khéng phan biét déi xi, va qua trinh dau thau dién ra
cong khai, ré rang;

- Nguyén tac gia tri cda hang hoéa va dich vy dau thau:
Nguyén tdc gia tri trong ddu thau hang héa va dich vu bén
vilng bao gom viéc xem xét toan dién cac yéu té vé moi
trudng, xa héi va kinh té trong qua trinh lya chon nha thau,
khéng chi tap trung vao gia ca thap nhat. Phai danh gia day
dd tir vong dsi sdn pham, hiéu qua ning lugng, tac dong dén
moi trudng, diéu kién lam viéc va déng goép vao su phat trién
kinh té dia phuong.

- Xac dinh chi phi cho toan b6 vong doi ctia san pham:
Nguyén tic nay la phuong phap tinh toan téng chi phi (ké c3
du kién phat sinh) trong sudt vong d&i clia san pham, tu giai
doan hinh thanh y tudng, thiét ké, san xuat, s dung, bao tri,
cho dén khi loai bo hodc tai ché. Pay la nguyén tic giup
doanh nghiép dua ra quyét dinh dau tu, quan ly va t8i uu
hoéa chi phi hiéu qua hon, thay vi chi tap trung vao chi phi
ban dau.

4.3. Dé xuat vé lua chon yéu cau, tiéu chi danh gia PTBV
va cach tich hgp cac tiéu chi bén viing

1) Lua chon yéu cau, tiéu chi danh gia:

M&i hang héa va dich vu trong hoat déng BTBV can cé yéu
cau va tiéu chi khac biét, phu hop véi dac thu cta tung loai
hang hoa va dich vu.

Tuy nhién, cac yéu cau can bao trum Ién ba khia canh chinh,
dam bao phu hgp véi théng 1é quéc té la: (i) Khi hau, (i) Moi
trudng va (i) Tinh tuan hoan.

Déng thai, cac tiéu chi danh gia can dugc lua chon ky cang,
dam béo c6 thé do ludng va danh gia dé dang, tranh viéc s
dung céac tiéu chi chung chung, kh6é chdm diém va xép hang
cac bén mai thau.

2) Céch tich hgp cac tiéu chi danh gia:

- Trong HSMT, can c6 céc tiéu chi cy thé vé méi trudng va xa
héi nhu: SIr dung vat liéu tai ché, gidam thiéu khi thai, ddm bao
diéu kién lam viéc an toan cho ngudi lao dong;

- Bén mdi thau can ¢6 thang diém danh gia cu thé cho cac
yé€u t6 bén viing, song song vdi cac tiéu chi vé nang luc va kinh
nghiém khac;

- Sau khi lya chon nha thau, can c6 cac bién phap giam sat
dé dam bao nha thau thuc hién ding cam két vé bén viing
trong su6t qua trinh thuc hién hgp déng.

4.4, Dé xuat vé nang cao nhan thic xa héi trong DTBV

Néang cao nhan thic xa hoi vé DTBV la qua trinh tang cudng
hiéu biét clia cong déng vé DTBV, tuir d6 thay d6i thai do, hanh
vi va déng goép tich cuc vao sy phat trién bén viing ctia xa hoi.

Dé nang cao nhan thic xa hoi vé DTBV, can tdng cudng
truyén thong bang nhiéu kénh khac nhau, t6 chirc cac khoa dao
tao/héi thdo chuyén sau cho cd cong chic va doanh nghiép,
déng thai khuyén khich cac du an thi diém @& minh ching loi
ich va quy trinh.

Cac dé xuat chi tiét gém:

1) Truyén théng va nang cao nhan thuc: (i) T8 chuc céac
chién dich truyén théng trén phuong tién dai ching nham giai
thich khai niém BTBV, vai tro va Igi ich clla n6 cho xa hoi, méi
trudng va kinh té; (i) S& dung cac kénh truyén théng da dang
nhu bao chi, truyén hinh, mang xa hoi, va cac nén tang truc
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tuyén chuyén vé dau thiu dé ti€p can réng rai cong déng va
cac bén lién quan.

2) Pao tao va béi dudng: (i) T6 chic cac khéa dao tao, hoi
thdo cho can bd lam céng téc dau thau, chd dau tu, va cac
doanh nghiép vé nguyén tac, quy dinh va ky nang thuc hanh
DTBV; (ii) Xay dung céc tai liéu dao tao dé ti€p can bao gom cac
tinh huéng thuc té va bai hoc kinh nghiém.

3) Thi diém va nhan roéng: (i) Trién khai cac du an thi diém
vé PTBV trong cac linh vuc trong diém dé danh gia hiéu qua
va rat ra bai hoc kinh nghiém; (ii) T6 chic cac su kién dé chia
sé két qua cla cac du an thi diém, ti d6 nhan rdng mé hinh
thanh céng.

4) Tich hgp vao quy trinh dau thau: (i) Ra soat va stia ddi
quy dinh, quy trinh dé 16ng ghép céc tiéu chi bén viing vao
moi giai doan cla qua trinh dau thau, tu 1ap ké hoach, lap
HSMT, dén danh gia hé so va quan ly hgp déng; (ii) Khuyén
khich viéc danh giad dua trén "gia tri tron doi" thay vi chi xem
xét chi phi ban dau.

5) Khuyén khich su tham gia clia cac bén lién quan: (i) Tao
co ché khuyén khich doanh nghiép tham gia va phat trién cac
san pham, dich vu va giai phap bén ving; (i) Thuc ddy su hgp
tac gilta cac ca quan Chinh phu, t6 chic phi Chinh phd, doanh
nghiép va cong déng dé cung nhau thuc day DTBV.

4.5. Pé xuat vé xay dung ddi ngii chuyén gia doc lap vé
bTBV

DTBV la moét linh vuc phuc tap va doi hdi trinh d6 chuyén
mon cao. Trong khi d6, cdc bén lién quan ma dac biét la bén
md&i thau khéng c6 dd chuyén moén va kinh nghiém déi véi tat
cd cac hang hoéa va dich vu cta DTBV. D& xay dung déi ngi
chuyén gia déc lap vé DTBV, can tap trung vao ba tru cét
chinh:

1) Tuyén dung va phat trién chuyén gia: (i) Dé ra cac tiéu chi
chuyén mon cao, doi héi kién thic vé méi trudng, xa hoi, kinh
té va kinh nghiém thuc té trong linh vuc DTBV; (ii) Cung cédp cac
chuong trinh dao tao chuyén sau dé cap nhat kién thic mdi,
nang cao ky nang phan tich va danh gia cac yéu té bén viing
trong qua trinh dau thau; (i) Tao co hoi phat trién nghé
nghiép, khuyén khich chuyén gia gan b6 lau dai v&i doi ngl va
doanh nghiép.

2) Thiét 1ap quy trinh lam viéc d6c lap va minh bach:
(i) Thiét ké cac quy trinh danh gia hé so du thau, ho so dé xuat
mot cach khach quan, khong chiju anh hudng bai cac bén lién
quan; (ii) Xac dinh ré vai tro, trach nhiém va quyén han cla
tiing thanh vién trong d6i ngi dé ddm bao su chuyén nghiép,
trdnh chéng chéo hodc xung dot lgi ich; (iii) S« dung Hé thong
mang dau thiau quéc gia dé€ theo déi qua trinh lam viéc, ddm
bdo tinh minh bach va hiéu qua.

3) Xay dung ca ché hop tac va két noi: (i) Lién két véi cac co
quan quan ly nha nudc, cac hiép hdi nganh nghé, vién nghién
ctru d@é trao d6i, hoc hoi kinh nghiém va cap nhat cac quy dinh,
chinh sach mdi nhét; (i) T6 chuc cac budi hoi thao, toa dam dé
chia sé kién thuc va két qua nghién ctu véi cac chuyén gia khac
trong nganh, giip nang cao nhan thic vé BTBV trong toan xa
hoi; (iii) Tao dung mét mang ludi cac chuyén gia doéc lap céd
nang luc dé c6 thé hgp tac trong cac du an cu thé, giup nang
cao chat lugng va tinh chuyén nghiép cta déi nga.

4.6. Dé xuat vé moét sé giai phap cu thé trong qua trinh
dau thau xanh

Gidi phap cu thé trong qué trinh dau thau xanh tich hgp
tiéu chi sau:

- Yéu cau ky thuat xanh: Cac t8 chic/doanh nghiép dat ra
céc tiéu chuan ky thuat vé gidm thiéu phat thai hodc st dung
c6ng nghé than thién véi moi trudng khi lua chon nha thau.

- Uu tién nha thau c6 ching nhan moéi trudng: Ching nhan
vé quan ly moi trudng nhu 1SO 14001 hodc cé chinh sach bao
vé mai trudng hiéu qua c6 thé dugc uu tién hodc danh gia cao
hon, hoac tham chi |a diéu kién tién quyét khi tham du thau.

- Cd ché& danh gia theo tac dong méi trudng: Yéu cau cac
nha thiu dua ra ké hoach gidm thiéu tac déng méi trudng hoic
phai ching minh dugc cach gidm thi€u phat thai khi nha kinh
va 6 nhiém. C6 tiéu chi ky thuat bat buéc ma nha thau phai dé
xuat va thuc hién.

- Khuyén khich d8i méi céng nghé sach: Dau thiu cé thé
khuyén khich cac nha thau dau tu vao céng nghé mdi, sach
hon.

- Hgp déng c6 diéu khodn vé moi trudng: Trong cac hop
déng cé thé tich hgp cac diéu khodn vé tuan tha tiéu chuén
phat thai hodc yéu cau phai gidm thi€u tac dong maéi trudng
theo tung giai doan cda dy an.

- Dan nhan xanh: Thyc hién dan nhan xanh véi cac san
phdm hodc nha thau dugc ching nhan xanh. Khi d6 uu tién
xem xét hang héa, dich vu dugc ddn nhan xanh.

5. KET LUAN

DTBV la xu thé khéng thé dédo ngugc trén thé gidi; Viet Nam
khéng thé ding ngoai xu thé nay, nhat la trong béi canh dat
nudc ngay cang hoi nhap sau réong. Ba tru cét cda khai niém
bén ving (gom kinh té&, xa héi va méi trudng) ngay cang duac
chu trong dé thic ddy DTBV tai Viét Nam. Tu d6, sé gop phan
thic ddy san xudt trong nudc, nhat |a cac sdn pham déi mai
sang tao, san pham than thién véi moi trudng théng qua hoat
déng dau thiu; BDTBV thuc ddy doanh nghiép thuc hién nghién
clu, dau tu, kinh doanh céc y tuéng khai nghiép, d6i mai sang
tao, tao déng luc cho céc doanh nghiép Viét Nam phat trién,
dat nudc phat trién nhanh va bén vimng.

Bdng céch tich hgp cac yéu té méi trudng, xa hoi, kinh té va
cac yéu t6 lién quan khac vao trong qua trinh ddu thau, ky vong
tao ra dugc nhiing du an dep vé hinh thuic, nang cao chat lugng
hang hoa, tang stc canh tranh tai cac cudc thau ... DTBV khong
chi mang lai Igi ich cho doanh nghiép ma con cho cad cong
déng va cho ca hanh tinh.

DTBV yéu cau ngudi lam cong tac ddu thau phai thay ddi tu
duy, 4p dung moét quy trinh lam viéc méi... Bat dau tur khung
phap ly, ti€p dén la cac hoat dong phd bién, huéng dan nang
cao nhan thuc, nang cao nang luc cho chi dau tu, bén mai
thau, nha thau, cac chuyén gia tu van dau thau va rong hon la
toan xa hoi.
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TGM TAT

Tinh trang un tdc giao thang (UTGT) va & nhiém khang khi
(ONKK) tai cac da thi lan nhue Ha Nai va TRHCM dang tra thanh
vén dé nghiém trong, cén thiét co cac gidi phap quéan Iy higu qua
hon. Mat trong nhirng chinh sach dugc nhiéu thanh phd & cac
nuac phat trién ap dung |a thu phi st dung dwang trong néi da,
bao gom phi UTGT va phi ving phat thai thap (VPTT). Chinh phi
Viet Nam ciing d& ca nghi quy&t giao céc thanh phd tryc thudc
Trung vong xay dung dé &n nghign ciru vé kha nang ap dung céc
loai phi nay. Bai bao giti thigu tdng quan vé cac loai phi sk dung
duarng trong nai da va tdng hop céc bai hoc kinh nghigm tir cac
thanh phd trén the gici. Ngoai ra, mt sd nghién ciru lign quan
dén cac |oai phi nay & Vigt Nam ciing dugc phén tich. Tir da, cac
tac gia dé xudt cac ndi dung tich hop cén nghién ciu trong mat
dé an thu phi sir dung duirng trong ngi da dé chinh quyén dia
phuong tham khao va xay dung |a trinh trién khai phd hop vai
diéu kien thuc té.

Tir khoa: Phi un tdc giao thang; phi vang phat thai thap; on téc
giao thang; a nhiém khang khi.

ABSTRACT

Traffic congestion and air pollution have become critical issues
in major urban areas such as Hanoi and Ho Chi Minh City, calling
for more effective management measures. One of the policies
widely adopted by cities in developed countries is urban road
user charging, which includes congestion charging and low
emission zone (LEZ) schemes. The Government of Vietnam has
also issued resolutions assigning centrally governed cities to
study the feasibility of implementing such charging policies.
This paper provides an overview of urban road user charging
schemes and synthesizes lessons learned from international
experiences. In addition, several related studies conducted in
Vietnam are reviewed. Based on these findings, the authors
propose key components to be considered in developing a
comprehensive framework for implementing these charging
schemes, serving as references for local authorities to design
roadmaps tailored to local conditions.

Keywords: Congestion charge; low emission zone; traffic
congestion; air pollution.

1.DAT VAN PE

Hién nay, cac doé thi I6n clia Viét Nam nhu Ha N6i va TPHCM
dang phai d6i mat vai tinh trang UTGT va ONKK ngay cang nghiém
trong, anh hudng tdi kinh té, stic khée va méi trudng. Khdéng chi
gay thiét hai vé kinh té rat I6n [1], UTGT con gép phan lam gia tang
ONKK. Mét trong nhirng nguén phat thai chinh la ti phuong tién
giao thong. Tinh trang ONKK da dan dén gia tang cac bénh vé ho
hép, dac biét & ngudi gia va tré em [2].
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Hién nay, cac thanh phé l6n da va dang nghién ctu va dé xuat
céc gidi phap quan ly giao théng dé gidi quyét cac van dé trén theo
Nghi quyét sé 48/NQ-CP ngay 05/4/2022 vé tang cudng dam bao
trat tu, an toan giao théng va chéng UTGT giai doan 2022 - 2025
[3], trong d6 c6 phi UTGT va phi VPTT la cac loai phi da dugc nhiéu
qudc gia trén thé gidi trién khai thanh céng, gop phan gidm thiéu
UTGT va ONKK. Vi vay, bai bao dé xuat khung nghién ctiu vé hai loai
phi trén dé chinh quyén dia phuong tham khao va xay dung 16 trinh
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trién khai phu hop véi diéu kién thuc té. Phan 2 cla bai bao trinh
bay téng quan vé phi UTGT va VPTT. Bai hoc kinh nghiém qudc té
sé& dugc tom tat & Phan 3. Phan 4 néu tinh hinh nghién ctu & Viét
Nam va dé xuat khung nghién ctu cho cac chuong trinh trién khai
phi stt dung dudng trong noi do tai Vit Nam. Phan 5 1a két luan cua
bai bao.

2.TONG QUAN VE PHi UTGT VA VPTT

Thu phi st dung dudng trong ndi dé la mét chién luge quan ly
giao théng dugc trién khai tai nhiéu thanh phé trén thé gii nham
giam thiéu UTGT va VPTT. Hai hinh thuc phd bién cla chién lugc nay
a phi UTGT va phi VPTT [4].

2.1. PhiUTGT

Phi UTGT la sé tién lai xe phai tra khi di vao trong khu vuc trung
tam cda thanh phé dugc quy dinh. Khoan phi nay lién quan dén su
chénh l&ch chi phi thgi gian va chi phi nhién liéu bé sung, trong dé
phan chénh léch chi phi thai gian chiém ty trong I6n nhat. Chénh
léch chi phi thai gian c6 thé dugc udc tinh bang su khac biét vé
thai gian hanh trinh do mét phuong tién b sung trén dudng gay
ra, nhan véi gia tri thai gian cla loai phuong tién d6. Noi cach khac,
khi mét phuaong tién dugc bé sung di vao mot tuyén dudng hién
tai da c6 sdn mét lugng phuong tién dang di, phuong tién bé sung
nay sé lam cho thai gian di chuyén cuia tat ca cac phuong tién dang
Iuu théng trén tuyén dudng nay di chuyén lau hon mét khodng thoi
gian chénh léch. Khoang thai gian chénh léch nay la gia tri c6t 16i
dé tinh toan ra khoan phi UTGT [5]. Muc tiéu cda chinh sach thu phi
nay la gidm UTGT trong khu trung tam thanh phé bang viéc han
ché phuong tién ca nhan va khuyén khich sir dung giao théng coéng
cong (GTCC).

Phi UTGT c6 thé dugc phan loai theo nhiéu cach khac nhau.
Phé bién nhat 1a theo pham vi 4p dung bao gém: Phi vanh dai
(cordon charge) thu tai ranh giéi mot khu vuc cu thé [6]; phi theo
vung (area charge) ap dung cho toan bo khu vuc bén trong [7]; phi
cho mét tuyén dudng cu thé [8]. Thi hai, theo thdi gian, c6 phi cé
dinh ap dung c& ngay va phi bién déi theo gid cao diém dé kiém
sodt luu lugng giao théng. D8i vai cac loai phuong tién khac nhau
c6 muc phi c6 thé khac nhau. Déi v6i phuong thic thu, c6 hé théng
thu phi dién t tu ddng qua nhan dién bién s6 xe va hé théng thu
phi tai tram kiém soat.

2.2. PhiVPTT

Phi VPTT la khoan phi ap dung cho cac phuong tién khong
dap Ung tiéu chudn khi thai khi di vao cac khu vuc dugc xac dinh
la VPTT [9]. Muc tiéu cta chinh sach thu phi nay la khuyén khich
st dung cac phuong tién than thién véi moi trudng va giam thiéu
ONKK. Nguyén téc co ban nhat dé tinh toan phi VPTT la dua vao muic
phat thai khi CO, va NOx cua tung loai phuong tién. Tuong tu nhu
phuong thuc thu phi UTGT, c6 hé théng thu phi dién ti tu ddng qua
nhan dién bién s6 xe hodc hé théng thu phi tai tram kiém soat cho
loai phi VPTT. S& tién thu dugc tir loai phi nay thudng duge dung dé
cai thién chat lugng khéng khi va/hodc giam phat thai khi gay bién
d6i khi hau, ciing nhu van hanh clia chuong trinh VPTT.

3. KINH NGHIEM QUOC TE

Nhiéu thanh phé trén thé gidi da thanh céng vai cac chuong
trinh vé thu loai phi nay nhu London, Stockholm va Singapore.
London la mot trong nhitng thanh phé tién phong trong viéc ap
dung phi UTGT tir ndm 2003, gitp gidm dang ké lugng xe ca nhan di
vao trung tam thanh phd. Theo Transport for London (TfL), s6 lugng
xe trong khu vuc thu phi gidm khodng 15% va téc doé di chuyén
trung binh tang 1én dang ké [10-12]. Ngoai ra, chuong trinh ving
phat thai cuc thap dugc trién khai ti nam 2019 da gdp phan giam

44% lugng khi thai NO, tU GT trong khu vuc trung tam [13, 14].
Nguén thu tur cac loai phi nay dugc tai dau tu vao hé théng GTCC.

Stockholm bét dau trién khai thu phi UTGT vao ndm 2006 dudi
dang tht nghiém va chinh thuic ap dung tir nam 2007 sau khi nhan
dugc su ung ho tir cdng ching qua mét cudc trung cau dan y. Hé
théng thu phi da giup gidm khoang 20% lugng xe vao trung tam
thanh phd va 10% khi thai CO, ti GT. Tu d6, thoi gian di chuyén
trong khu vuc trung tdm da gidm dang ké. Toan bé sé tién thu dugc
tUr phi Un tac dugc dau tu vao cai thién ca s& ha tang giao théng,
bao gém hé théng xe buyt nhanh va mé& réng mang lugi tau dién
[12,15,16].

Singapore la mot trong nhiing thanh phé dau tién trén thé
gidi ap dung hé théng thu phi UTGT dién ti (Electronic Road Pricing
- ERP) t&r ndm 1998, gitp kiém soat luu lugng giao théng hiéu qua.
Hé théng ERP s dung cdng nghé cdm bién va thu phi theo thai
gian thuc, diéu chinh muc phi dua trén mat d6 GT nham dam béao
dong xe luu théng 6n dinh. Nha d6, téc dé di chuyén trung binh da
tdng dang ké. Péng thai, Chinh phi Singapore két hgp chinh sach
nay vdi viéc dau tu manh vao GTCC [10, 12].

Mac du vay, mot s6 thanh phé da gap kho khan hodc that bai
trong viéc trién khai chuaong trinh thu phi UTGT. Trong d6, Jakarta,
Indonesia la mot vi du dién hinh. TP Jakarta da nhiéu 1an c6 géng
trién khai hé thdng thu phi UTGT dién td (ERP) d€ gidm thiéu tinh
trang UTGT nghiém trong. Tuy nhién, tir nam 2007 dén nay, cac né
Iyc nay chua thanh cong do nhiéu yéu t6 nhu tranh chap phap ly,
thi€éu su déng thuan ti cdng chidng va han ché vé co s& ha tang
GTCC. Mic du chinh quyén thanh phé dang ti€p tuc thic ddy ké
hoach ERP, viéc trién khai van d6i mat vai nhiéu thach thic [17].
Jakarta cling la thanh phé c6 lugng xe may chiém uu thé va c6 dac
diém dong giao thoéng tuong déng véi cac thanh phé 16n & Viét
Nam nhu Ha N&i va TPHCM, vi vay can cac nghién ctiu rat ky va déng
bé cho céc chinh sach vé thu phi UTGT va VPTT & Viét Nam.

4.TINH HINH NGHIEN CUU G VIET NAM

4.1. Cac nghién cttu da thuc hién

Nghi quyét s6 48/NQ-CP da néu:“UBND cac thanh phé: Ha Noi,
Hai Phong, Pa Nang, Can Tha, TPHCM nghién cdu xay dung, trién
khai D& an thu phi phuang tién co gidi vao mét sé khu vuc trén dia
ban thanh phé c6 nguy co UTGT va 6 nhiém méi trudng dé han ché
sO lugng xe co gidi di vao” [3]. Ha Noi da c6 DBé an “Thu phi phuong
tién cg gidi vao mot s6 khu vuc trén dia ban thanh phé cé nguy co
UTGT va & nhiém méi trudng dé han ché s6 lugng xe co gidi di vao”
[18], trong khi TPHCM dang dé xuat xay dung dé an thu phi 6 té vao
ndi do [19].

Do véi Ha Noi, hinh thic thu phi dang vanh dai (Cordon
charge) dugc dé xuat lay Vanh dai 3 lam ranh gi6i khu vuc thu phi
va du kién c6 87 céng thu phi nhu trong Hinh 1. M6t s6 loai phuong
tién giao théng ca gidi (6 t6) di chuyén tir bén ngoai vao trong khu
vuc thu phi sé bi thu phi tai 87 c8ng nay théng qua cong nghé thu
phi khéng dung, du kién két hgp giltta cong nghé nhan dién vo
tuyén RFID va cdng nghé tu ddng nhan dang bién s6 ANPR. Muc phi
dugc dé xuat theo ty gia nam 2019 la 30.000 VND/1 lugt cho cac xe
016 ca nhan dudi 9 ché va xe tai dudi 2 tan va 50.000 VND/1 lugt cho
xe kinh doanh van tai tir 9 chd trd 1én va xe tai cac loai trén 2 tan. S&
tién thu duoc sé dung dé van hanh chuong trinh thu phi va sau d6
mot phan cho cai thién hé théng GTCC ca Ha Noi.

Tuy nhién, mot s6 van dé trong dé an nay chua dugc nghién
clu triét dé. Thi nhat vé pham vi ap dung, trong dé én chua phan
tich va danh giad dugc tai sao thu phi vanh dai dugc lua chon; Thi
hai, dé an chua phan tich tai sao khong thu phi xe may; Thit ba, mdc
phi dp dung cho cdc loai phuong tién giao thong chua dugc dua ra
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nguyén tic tinh toan va mé hinh nao ap dung dé tinh toan; Thu tu,
dé an cing chua dua ra mé hinh tinh toan dinh lugng anh hudng
clia viéc ap dung chuong trinh thu phi mac du trong bao céo cé dua
ra cac gia tri vé muc giam luu lugng xe, giam lugng khi phat thai.
Hinh 1. Vi tri 87 cong thu phi du kién [18, 20]
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M6t nghién clru khac vé thu phi UTGT cho mét tuyén dudng
¢6 van hanh tuyén dudng sat dé thi la tuyén Nguyén Trai - Tran
Phu - Quang Trung dugc ting dung cu thé [21]. Luu lugng xe tai cac
nut trén tuyén dudng nay dugc thu thap nam 2018 va phan mém
VISSIM m6 phéng lai GT hién trang. Cac kich ban tang hodc giam
luu lugng 6 té hodc xe may da dugc mo phdng dé xac dinh téc do
va thdi gian xe chay trung binh dé tir d6 tinh toan phi UTGT cho 6
t6 va xe may. Phi UTGT dugc dé xudt cho 6 td ca nhan va xe may la
3.760VND/1 km trong gi& cao diém va 165 VND/1 km trong gid binh
thudng vdi ty gia nam 2015. K&t qua dua theo nguyén tac tinh toan
6 ban vé phi UTGT va c6 d6i sanh vdi gia tri phi UTGT & London dé
chiing minh tinh phu hgp cta két qua nay. Ba phuang thiic GTCC
gém metro, dudng sat mét ray Monorail va xe buyt nhanh (BRT)
dugc nghién ctu vdi 2 truang hgp ¢é thu phi UTGT cho phuong tién
ca nhan va 2 kich ban céac tuyén xe buyt bi thay thé hoan toan (kich
ban 1 trong Hinh 2) hodc mot phan (kich ban 2 trong Hinh 2) trén
tuyén dudng nay. 12 phuong an da dugc tinh toan téng luu lugng
hanh khach, ty 1é ddm nhan hanh khach tung phuong thuc va chi
phi xa héi trung binh trén tuyén dudng va két qua dugc thé hién
trong Hinh 2. Hinh 2 cho thdy khi d4p dung phi UTGT cling véi viéc
m3& mdi 1 tuyén GTCC mdi sé lam gidm chi phi xa hoi trung binh va
tang ty 1é thi phan dam nhan ctia GTCC.
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Hinh 2. Téng nhu cdu di lai hang ngay va thi phan GTCC clia 12 phuong én theo miic
gid nam 2015 [21]

Ghi chd: Gi4 tri thi phan GTCC thé hién trén cac ky hiéu cho
ting phuong an

Tuy nhién, nghién cdu [21] ¢6 nhugc diém chi xét dén mot
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tuyén dudng doc lap ¢ Ha Noi. Khi mot tuyén GTCC méi dugc van
hanh sé thu hat dugc nhiéu hon hanh khéach tir cac phuong tién
khac va cac tuyén dudng lan can. Trong khi phi UTGT c6 thé lam cho
nhiéu ngudi stt dung phuong tién ca nhan di cac tuyén dudng song
song lan can véi tuyén dudng GTCC méi. Mé hinh thu phi nay c6 thé
kho ap dung & Ha NGi va dat dugc hiéu qua cao trong qua trinh van
hanh. Vi vay, trong muc tiép theo, bai bao sé dé xuat khung nghién
ctu chi tiét va déng bod cho chuong trinh thu phi UTGT va VPTT.

4.2, Pé xuat khung nghién ciru vé phi UTGT va VPTT

Hai chuong trinh thu phi UTGT va VPTT cé muc tiéu, di tugng
thu phi va muc thu phi khac nhau, nhung ciing cé thé phéi hop véi
nhau cuing véi chuong trinh cdi thién hé théng GTCC ctia mot thanh
phé. TP London la dién hinh cho su ph&i hop thanh cong nay. Pé an
nghién ctu cho viéc trién khai thi diém va chinh thic vé cac chuang
trinh thu phi UTGT va VPTT can bao gém 7 van dé can dugc nghién
clru déng thoi va tac ddng qua lai véi nhau bao gém [22-25]:

1) Phan tich tinh trang UTGT va ONKK hién tai. Viéc thu thap dir
liéu vé mat dd phuang tién, téc d6 trung binh, thdi gian di chuyén
va muc d& ONKK giup xac dinh cac khu vuc can can thiép. Cac
nghién ctru dién hinh tai London va Stockholm cho thay viéc danh
gia ky ludng trudc khi thuc hién chinh sach gop phan thanh céng
khi trién khai.

2) M6 hinh thu phi (vung hay vanh dai), phuong phap tinh
mUic phi va phuong tién can thu phi. Day la yéu t6 rat quan trong dé
dam bao cac loai phi dat dugc muc tiéu ma khong tao ganh nang tai
chinh qua I6n cho ngudi tham gia giao thong.

3) Cong nghé giam sat phuong tién va thu phi déng vai tro
quyét dinh trong sy thanh cong thu phi UTGT va VPTT. Cong nghé
nhan dién bién s tu dong (ANPR) va hé théng nhan dang tan s6 vo
tuyén (RFID) la nhiing gidi phap phé bién dé xac dinh phuong tién
va thu phi. Nhiing cong nghé nay giip dadm bao tinh minh bach
va han ché hanh vi trén phi. Viéc lua chon céng nghé pht hgp can
xem xét chi phi, d& chinh xac va kha nang thich tng véi diéu kién
dia phuong.

4) Tac déng kinh té€ va xa héi cla khu vuc dp dung phi. Viéc
danh gia tac dong kinh té - xa hoi cia chinh sach thu phi rat quan
trong dé dam bao quyén ti€p can giao thong cong bang. Ngudi cé
thu nhap thap c6 thé bi anh hudng nang né néu khéng c¢é lua chon
giao théng thay thé hgp ly. DE gidi quyét van dé nay, nguén thu tu
phi str dung dudng cé thé dugc tai dau tu vao viéc cai thién GTCC,
hé trg phuong tién than thién méi trudng hodc mién gidam phi cho
cac phuong tién thiét yéu.

5) Su chdp nhan cla céng ching. Su dong thuan cla céng
ching déng vai tro quan trong d6i véi su thanh céng clia cac chinh
sach thu phi giao théng. Su phan d6i thudng xuat phat tirlo ngai vé
chi phi tang Ién va nhiing thay d&i trong théi quen di chuyén. D& ci
thién su chap nhan, cdc nha hoach dinh chinh séch can thuc hién
cac chién dich truyén théng minh bach, tham van y kién cia cac bén
lién quan va ap dung 1 trinh trién khai tiing buéc. Kinh nghiém tu
London cho thay, cac chuong trinh thi diém va chién dich nang cao
nhan thdc da giup tdng cudng su ting ho clia cong chung.

6) Tich hop chinh sach va dinh huéng phét trién bén viing clia
thanh phé. Viéc phéi hgp véi cac chinh sach st dung dat, cai thién
GTCC va cac sang kién thanh ph6 théng minh gitp nang cao hiéu
qua dai han. Viéc danh gia xu huéng giao théng, mic dé 6 nhiém
va ty |é tuan thl theo thai gian giup cai thién chinh sach lién tuc.
Dac biét, phai dong thai cé chuong trinh cai thién GTCC nghién ctu
trién khai déng thoi dé phat huy t6i da hiéu qua clia chuong trinh
thu phi st dung dudng trong noi dé.

7) Khung phdp Iy va chinh sach can dugc trién khai ngay tu
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quad trinh nghién clu bao gém: Ca s& phap ly dé thu phi (lut giao
thong, méi trudng, thué, phi); Quy trinh phé duyét chinh sach va
muc d6 ing hé ti chinh quyén va cdng ching va cach thic phan bé
ngudn thu ti phi d€ dam bao su cdng bang va tinh kha thi.

5. KET LUAN

Bai bdo da phan tich chuong trinh/nghién ctu thu phi UTGT
va VPTT dua trén kinh nghiém ti cac thanh phé trén thé gidi. Cac
chuong trinh nay gitp giam UTGT, cai thién chat lugng khong khi va
tao nguon thu tai dau tu cho GTCC. Viéc trién khai tai Vit Nam can
nghién cttu sdu vé pham vi thu phi, mdc phi hgp ly, phuong tién bi
thu phi, cdng nghé giam sat cing nhu tac dong kinh té& - xa hoi. Dac
biét, phai ddm bao tich hgp chinh séch véi phat trién GTCC dé tao su
thay d6i hanh vi di chuyén ctia ngudi dan.

L6 trinh thuc hién nén bat dau ti cac du an thi diém, c6 danh
gia tac dong ré rang trudc khi ap dung rong rai. Dong thoi, can cé
co ché diéu chinh linh hoat dua trén phan héi clia cdng dong, dam
béo tinh cong bang va hiéu qua thuc tién.

Mot trong nhimg thach thic 16n 1a sy déng thuan cta ngudi
dan va doanh nghiép, do d¢, chinh sach can minh bach va di kém
cac bién phap hé trg phu hgp. Viéc truyén théng hiéu qua va su
dung nguén thu dé cai thién ha tdng GT sé gilp nang cao muc dé
chdp nhan clia xa hoi.

Tém lai, thu phi UTGT va VPTT c6 thé |a céng cu quan trong
gilip cdi thién giao théng dé thi tai Viét Nam. Tuy nhién, dé dam bao
tinh kha thi va hiéu qua can mot chién lugc trién khai toan dién, két
hgp gilta quan ly GT, chinh sach méi trudng va dau tu ha tang bén
viing. Bai bao nay da dé xuat dugc khung nghién cdu can sém trién
khai d6ng bd & Viét Nam dé c6 thé két luan duoc su kha thi clia cac
chuong trinh thu phi nay.

L&i cam on: Nghién ctiu nay dugc tai trg béi nhiém vu KH&CN
ma s6 RD14-24.
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TlM TAT

Bai bao tap trung nghién ciru, thigt ke he thang lru kho tv dang.
M@ hinh gdm ca 3 thanh phan: He thang van chuyén, hé thing
xudt nhap st dung ma vach (IR va he thang lvu trir. K&t qua thuc
nghigém cho thdy he thdng hoat dang dn dinh, ddm bao qua trinh
|tru kho va xudt kho dién ra lign mach va higu qua.

Tir khéa: Luvu kho tu dong; mé vach OR.

ABSTRACT

The article focuses on researching and designing an automated
storage system. The model consists of three components:
A transportation system, an input/output system using OR
code, and a storage system. Experimental results show that
the system operates stably, ensuring a seamless and efficient
warehousing and retrieval process.

Keywords: Automated storage; (R code.

1. DAT VAN PE

Ngay nay, véi su phat trién siéu téc clla cdng nghiép 4.0, cac
kho thong minh ra ddi, st dung nhitng cong nghé cao nhu robot
ty dong, tri tué nhan tao (Al), nhan dang ma vach hodc QR code va
Internet van vat (IoT) [1]. Cac cdng nghé nay gilp t6i uu hoa viéc di
chuyén, ki€ém soat hang tén kho va luu trit hang hoa mét cach gon
gang, gép phan quan ly hang héa hiéu qua hon va khéng con qua
phu thudc vao lao déng thu cong [2]. Kho théng minh khong chi
dugc kiém soat, diéu hanh théng qua cac phan mém chuyén dung,
ma con doi hoi rat it su xuat hién cta con ngudi, dem tdi hiéu qua
vugt tréi trong cong tac quan ly va van hanh [3].

Mac du v6n can thiét cho dau tu ban dau cda hé théng kho
thong minh kha cao, song Igi ich ma né dem t6i cho doanh nghiép
la rdt dang ké: Bdo quan hang hda tét hon, thuan tién han trong viéc
quan ly va tiét kiém nhan cong. Chinh vi nhiing Igi ich to I6n d6 ma
da co rat nhiéu doanh nghiép I6n nho dau tu vao cong nghé nay [4].
Bén canh d6, van tén tai mét nhom doanh nghiép dang st dung loai
kho truyén théng do chi phi dau tu phu hgp véi s6 vén cia doanh
nghiép va su linh hoat trong van hanh. Nhugc diém cta kho truyén
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théng la yéu cau rat nhiéu nhan céng, khong dugc cap nhat nhing
cédng nghé hién dai va su t6i uu trong viéc sir dung khéng gian thap
han nhiéu so vai hé théng kho théng minh.

Nhu cau vé cac kho hang hién dai ngay cang tang nham dap
Ung, ddm bao qua trinh san xuat cla cac doanh nghiép va loai bé di
nhiing nhugc diém cla kho hang truyén théng [5]. Viéc cac doanh
nghiép chon thay d6i tir loai kho truyén théng sang kho théng minh
khéng chila mét sy nhay vot trong quén ly kho bai ma con tao nén
mot nén tang vimng chac cho day chuyén san xuat théng minh, giap
cac doanh nghiép phét trién nhanh chéng bét kip véi nhu cau cda
thi trudng [4]. Qua trinh phat trién khong ngiing clia cac hé théng
tu ddng hoda luu kho déng vai trd then chét trong viéc téi uu hda
quy trinh san xuat va luu trt, ddm bao su canh tranh lanh manh va
tang trudng lau dai trong thai dai cong nghiép 4.0.

Cac kho hién nay da phan st dung cac ké chira hang, trong do
kho pallet tu dong AS/RS la mét gidi phap céng nghé ty dong hda
kho véi muc dich phan loai, luu trd, truy xudt sdn phdm va hang tén
kho theo yéu cau. Bai bdo tap trung nghién ctru mé hinh hé théng
luu kho tu déng AS-RS st dung ma Qrcode.

2. THIET KE HE THONG

2.1.So d6 khéi ctia hé théng

- Khéi ngudn cung cap cac dai dién ap nhu sau:

+ 230V AC: Cap nguon cho bo x{ ly trung tam PC, PLC.

+ 24V DC: Cap nguén cho cadm bién, ddng ca, dén bao hoat déng.
+ 24V DC: Cap nguén cho Step, bd Driver diéu khién dong co budc.

¥hdingudn b——-m

—

Khdi Cor cdu chip
hénh

Khdi tin higu diu vao ———  Khdi dibu khidn Khdi ciing sudt

Y

HMIMWINCC ~ ———{  PCiLaplop

Quét m3 QR

[y

Hinh 1. So d0 cau tric clia hé thong

- Khéi tin hiéu dau vao: Bao goém cac tin hiéu dau vao clia cdm
bién quang, nit bam, sau dé truyén tin hiéu cho b x{ ly trung tam.

- Khéi diéu khién: La “bd ndo” clia hé théng sé tiép nhan tin
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hiéu tir ddu vao dé xtr ly va dua ra tin hiéu diéu khién cho hé théng.
Pé& thuc hién dugc can phai cé nhiing thiét bi sau:

+ PLC S$7-1200: Nhan tin hiéu quét ma sau do dua ra tin hiéu
diéu khién cho daura.

+ May quét ma QR code: Nhan tin hiéu xt ly anh tu PC sau do
kich tin hiéu cho PLC dé thuc hién tiép cac tac vu sau.

- Khéi cong suat: Nhan tin hiéu diéu khién tirbd xrly trung tam,
bao gém bé Driver va Relay trung gian dé diéu khién déng co budc
va déng co mot chiéu.

- Khéi co cdu chdp hanh: Bao gém dén béo va cac co cdu déng
cd dé thuc hién cac tac vu cta hé théng.

- May tinh giam sat (PC): Giam sat toan b hé théng, nhan tin
hiéu xtr ly ma QR code.

- Khéi quét ma QR code: Camera clia may sé x{ ly anh, doc ma
vach QR code ctia hang hoa khi dua vao kho, sau dé truyén tin hiéu
cho bo xU ly trung tam.

- Khéi HMI/WinCC: Phan mém ctia TIA PORTAL sé quan ly cac
giao dién dé stt dung nhanh hon va hiéu qua hon.

2.2.So d6 dau néi hé théng

Trong Hinh 2, nguén dién 24VDC tir b nguén t6 ong sé cap
nguén cho mach ha ap LM2596, nham chuyén déi va cung cap dién
ap 12V cho déng co cla bang tai. D& diéu khién trang thai ding
hodc chay cla bang tai, ta s dung ti€p diém R1 cla relay trung
gian. Relay nay ddng vai trd 1a mét céng tic dién td, gidp kiém soat
dong dién dén dong co bang tai, ddm bao qua trinh van hanh duac
thuc hién mét cach chinh xac va hiéu qua.

INIUT OUTPUT
Nitohin [ |—p Relaytrunggian (—p  Bingtii
. Drin Ding cobarv tryc X
Cam bién quang — —» mm +—4» Biing co b tryc Y|
BO DIEU KHIEN Bing co bt truc Z)
PLC §71200
o —»  Dénbio
Cong tic hanh trizh —M

@ LANRI4S
PC

NGUON 24V
NGUON 220V
Hinh 2. So d6 khdi diéu khién
Q0-PLC Q1-PLC Q3-FLC Q4-PLC

Q2-PLC Q3-FLC
1 '

] l ] l | )

o ]| o [ ] | e [

wlo[u]e]o]s]|[m]aJu]s]n]e]|[m]a]e]s]n]s

Hinh 3. So do dau ndi cho driver
Ca ba driver TB6600 trong Hinh 3 déu dugc diu theo kiéu

Sourcing nhdm gidm nguy co cham dat. Do cac chan diéu khién
khong dugc néi truc ti€p vai GND, kha nang xay ra cham dat khong
mong mudn khi cé su ¢ sé thap hon. Cac chan nhan xung va nhan
huéng cda driver dugc két néi vé PLC, dam bao tin hiéu diéu khién
dugc truyén chinh xac va an toan.

G Hinh 4, nguén dién 24V DC tif nguén t6 ong sé cap dién cho
PLC, cac nut 4n START, STOP, EMG, cdm bién phat hién hang hoéa va
cac codng tac hanh trinh. Cac thiét bi nay dugc két néi véi cac chan
tin hiéu dau vao cta PLC (tir chan 10.0 dén 11.2 ) theo kiéu Sourcing,
nghia la chan am khéng dugc néi truc ti€p véi GND, gitip giam nguy
co cham dat.

Chan 3L+ va 3M ctia PLC ciing dugc cap hgudn tir cing nguén té
ong. Cac chan tin hiéu dau ra ctia PLC (trQ0.0 dén Q1.1) sé phat tin hiéu
diéu khién huéng déng ca cho driver TB6600 va diéu khién bat/tit dén
tin hiéu. Hé théng nay dam béo su an toan va hiéu qua trong viéc diéu
khién hoat déng ctia ddng ca va cac thiét bi phu tro khac.

L 1 mw
i el -
N + 1 -+

Hinh 4. S¢ do dau ndi PLC

2.3. Luu d6 thuit toan

- Luu d6 thuat toan cla hé théng:

Luu d6 minh hoa moét céch ré rang va cé hé thong vé cach
thiic ma hé théng kiém tra va lua chon ché d6 hoat dong. Néu ché
d6 AUTO khong dugc kich hoat, hé théng sé tu dong kiém tra va
chuyén sang ché d6 MANUAL/Kiém tra. Trong trudng hop ca hai ché
do déu khong dugc kich hoat, quy trinh sé két thic. Diéu nay dam
bdo rang hé théng chi hoat dong khi moét trong hai ché d6 dugc
thiét Iap dung, tranh nhiing hoat dong ngoai mong muén.

Khdi tac hé thing

Hé thiéing hoat dang
ché d6 Auto

Hé théng hoat dong
ché dé Manual

Hinh 5. Luu d0 thuat toan ctia hé thdng
- Luu d6 thuat toan ché& d6 Auto ché dé nhap hang:
Trong luu d6 thuat toan ty dong phan loai va luu trit hang héa
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dua trén ma QR & Hinh 6, hé théng hoat déng theo céc budc sau:
Pau tién, cdm bién sé dugc kich hoat dé phat hién su hién dién cta
hang héa. Sau d6, ma QR clia hang hda sé dugc quét dé xac dinh
kho luu trit phu hgp. Dua trén két qua quét ma QR, hang hoa sé
dugc phan bé vao cac kho tuong ting nhu kho 1, kho 2, kho 3 hoac
kho 4. Hé théng c6 kha ndng mé& rong dé hoat déng vai s6 lugng
kho 1&n hon bang cach ép dung cing mét thuat toan nay. Quy trinh
nay dam bao rang viéc phan loai va luu trit hang hoa dugc thuc hién
mét cach ty dong va hiéu qua cao.

- Luu d6 thuat toan ché d6 dua hang ra:

Hinh 7 trinh bay qua trinh d& chon va Idy hang héa. Qua trinh
bat dau bang viéc lya chon 6 can Idy hang. Sau d6, hé théng kiém
tra xem hang héa c6 trong kho hay khong. Néu hang héa khéng cé
trong kho (S), hé théng sé quay lai budc kiém tra kho dé chon mét
6 khac. Néu hang hoa c6 trong kho (D), hé thdng hodc nhan vién
sé tién hanh lay hang tir 6 da chon va dat vao vi tri can thiét. Qua
trinh két thac khi hang hoa da dugc 1y ra va dat vao vi tri dinh san.
Luu d6 nay dam bao rang hang hoéa chi dugc Iy ra khi da xac nhan
c6 trong kho, t6i uu héa hiéu qua va dé chinh xac trong hoat déng
quan ly kho hang.

N [ e D )7

1 - Hé théng kho hang; 2 - Co cdu ndng ha hang; 3 - Bdng tai di

chuyén hang

Hinh 9. M hinh hé théng hoan chinh
.a

Lura chon 6 cAn GIAO DIEN QUET QR
by hang T | i
Kiém tra o START “

Bua viso khe 1 b £

sToP T 4 ¥
Bua vao kho 2 —

o Conned PLE thinh chng
PLC
CONNECT —
Bura vao kho 3 +—1
Duaviokhod i CAMERA: fomiom e ]
MA QR QUET BUGC: ~ —
Hinh 7. Luu d6 thudt toan ché Hinh 10. Giao dién két ndi webcam dé quét QR
do xudt hang & —
GIAO DIEN QUET QR
4 3
Hinh 6. Luu d6 thuat toan & ché d6 nhap hang .
- " R | START
3.KET QUA TC GHIE |
STOP
PLC
CONNECT
CAMERA: %5.;,;;_
MA QR QUET BUGC: magfi

Hinh 8. dién diéu khién hé théng Hinh 11. Hé thding khi xéc dinh dugc sin pham thong qua mé QR
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Hinh 14. S&n phdm duoc dua ra vi tri can dat

4. KET LUAN

Bai bdo nghién cuy, thiét k& hé théng luu kho tu dong cé kha
nang hoat déng én dinh trong thdi gian dai ma khéng gap su c6
déng ké, ddm bao qua trinh luu kho va xuét kho dién ra lién tuc va
hiéu qua. Hé théng c6 thé x{ ly lugng hang héa mét cach 6n dinh
va tin cay.
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TOM TAT

Vigc chuyén ddi xanh cho thigt b xay dung céng
trinh giao thang 1a mat trong nhitng huéng
chinh yéu dé giam phat thai, cai thién chat lrong
khang khi va nang cao higu qua nang lrgng trong
giai doan thi cong. Bai bao tdng hop kinh nghigm
chinh sach coa mat sd nén kinh t& (EU, Nhat
Ran, Han Qudc cong céc du 4n da phueong), phan
tich higu qua va rat ra cac bai hoc. Trén co s
da, dé xudt khuy&n nghi chinh sach pho hop vai
digu kign Vigt Nam. Dung lrgng bai bao duge mar
roing, phan tich chi tiét hon gép 3 lan, kem céc
bang biéu va hinh minh hoa dé ting tinh tryc
quan va khoa hoc.

Tir khda: Chuyén ddi xanh; thigt bi xay dung;
chinh sach; d&u thau xanh.

ABSTRACT

The Green Transformation of transport construction machinery plays a pivotal
role in reducing greenhouse gas emissions, improving air quality and enhancing
energy efficiency during infrastructure construction phases. This paper
synthesizes policy experiences from several leading economies - including
the European Union, Japan and South Korea - alongside selected multilateral
initiatives. It provides a comparative analysis of policy instruments, regulatory
frameworks and incentive mechanisms that facilitate the adoption of low-
emission, hybrid and electric machinery in the transport construction sector.
Drawing from these international experiences, the study highlights key lessons
and formulates policy recommendations tailored to Vietnam's specific conditions
to accelerate the Green Transformation of its transport infrastructure
machinery sector. The analysis has been expanded threefold, with detailed
tables, figures and visual illustrations to enhance scientific clarity, analytical
depth and practical relevance.

Keywords: Green transition; construction equipment; policy; green procurement.

1. DAT VAN DE

téng, cdn cdu va cac phuong tién chuyén dung khac. Cac thiét bi nay

Trong béi canh toan cau dang chiu tac ddng manh mé ti bién
dé&i khi hau, van dé gidam phat thai khi nha kinh va huéng tdi phat
trién bén viing da trd thanh uu tién hang dau cta nhiéu qudc gia.
Viét Nam, v&i tu cach 1a mét trong nhiing nudc dang phat trién cé
t6c dé dé thi héa va cong nghiép héa nhanh dang phai d6i mat véi
thach thic to I6n trong viéc can bang gilia yéu cau tang trudng kinh
té va bao vé méi trudng. Nganh xay dung giao théng - linh vuc gir
vai trd déng luc trong phat trién ha tang hién dugc xac dinh la mot
trong nhitng nguon tiéu thu nang lugng hoéa thach I6n va phat thai
khi nha kinh dang ké.

Nganh xay dung giao théng Viét Nam st dung cac thiét bi thi
cdng co gidi chd yéu, bao gébm: May xdc, may Ui, xe lu, xe bom bé
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hoat déng chu yéu dua vao dong co diesel truyén théng - vén dugc
chiing minh la nguén phat thai l6n cac chat gy 6 nhiém khéng khi
nhu CO,, NOx (oxit nitg) va PM2.5 (bui min).

Twr g6c d@d ly luan, viéc gidm thiéu tdc ddng mai trudng tir hoat
doéng xay dung giao théng cé méi quan hé chat ché véi cac ly thuyét
vé phat trién bén viing, kinh té€ xanh va chuyén déi nang lugng. Cac
nghién clu qudc t€ da khang dinh ring, néu khéng cé cac chinh
sach chuyén déi xanh trong linh vuc xay dung co ban, d3c biét la
khau thi cong ha tang giao théng, muc tiéu gidm phat thai rong
bang “0” sé kho c6 thé dat dugc. Day chinh 1a nén tang Iy luan quan
trong khéng dinh tinh cip thiét ctia nghién cuu.

Nhu vay, tu thuc tién, c6 thé khdng dinh rang linh vuc xay
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dung giao théng dang 1a “diém tréng” trong chinh sach gidm phat thai & Viet Nam. Néu khong sém cé gidi phap, ap luc méi trudng dé thi sé
ngay cang gia tang, déng thoi lam suy gidm uy tin quéc té clia Viét Nam trong viéc thuc hién cac cam két khi hau.

2. KINH NGHIEM CUA CAC NUGC

Viéc nghién cdiu kinh nghiém quéc té vé chinh sach chuyén déi xanh trong linh vuc thiét bi xdy dung céng trinh giao théng c6 y nghia
quan trong, bdi day la linh vuc c6 dac thu ky thuét cao, yéu cau chi phi I6n va chiu sy diéu chinh chat ché clia cac quy dinh méi trudng. Thuc
tién & cac quéc gia phat trién cho thdy, dé thic ddy chuyén déi xanh, khéng thé chi dua vao cac bién phép ky thuat don 1& ma can su két hgp
déng bé gilra chuan khi thai, cong cu tai chinh va co ché mua sdm cong xanh.

Bang 1. Kinh nghiém chinh sach quéc té vé chuyén d&i xanh thiét bi xay dung

Quéc gia/Té chiic Chinh sach khi thai

H6 trg tai chinh Mua sém céng xanh

EU Stage |-V cho dong co NRMM

Hb trg R&D, quy xanh Quy dinh GPP bat budc

Nhat Ban Chuén khi thai nghiém ngat

Trg cap hybrid, EV Uu tién dau thau

Han Quéc Ap tiéu chuén tuong duong EU

Chuong trinh scrappage (thu

héi, thay thé thiét bi cd) Thi diém metro xanh

WB/ADB Yéu cau ESS/Safeguard

Cho vay uu dai Diéu kién moi trudng trong thau

1) Kinh nghiém EU: Lién minh chau Au dugc xem la khu vuc
tién phong trong viéc kiém soat phat thai cla thiét bi phi dudng bo.
B6 tiéu chudn khi thai Stage |-V cho NRMM &p dung ti nhimng nam
1990 dén nay da lién tuc siét chat gidi han phat thai NOx, PM va HC.
Cung véi quy dinh bat budc, EU trién khai Quy xanh (Green Deal
Fund) dé hé trg doanh nghiép d6i méi cong nghé, déng thai yéu
cau Green Public Procurement (GPP) - tuic la céc du an st dung ngan
sach cong phai uu tién thiét bi dat chudn xanh. Chinh sach nay tao
dong luc kép, vira budc doanh nghiép tuan thu, vira khuyén khich
thi trudng thiét bi sach phat trién.

2) Kinh nghiém Nhat Ban: Nhat Ban sém dua ra cac tiéu chuan
khi thai nghiém ngat cho thiét bi xay dung tur thap nién 2000. M6t
dac diém néi bat 1a chinh sach hé trg R&D va thi diém céng nghé
mdi. Vi du, Tap doan Komatsu da phat trién dong may xuc hybrid
va thiét bi chay pin lithium-ion, dugc chinh pha hé trg théng qua
trg cap dau tu va chinh sach thué. Déng thai, Nhat Ban ap dung co
ché uu tién dau thau xanh, cac nha thau st dung thiét bj it phat thai
dugc chdm diém cao hon trong qua trinh lua chon nha thau céng
trinh cong. Piéu nay tao ra moéi trudng canh tranh lanh manh, budc
doanh nghiép tich cuc d6i mdi cdng nghé.

3) Kinh nghiém Han Quéc: Han Quéc ap dung tiéu chuan khi
thai tuang duang EU nhung néi bat & co ché scrappage program -
thu héi va thay thé thiét bi ci bing thiét bi dat chudn mdi, cé tro cap
truc ti€p tU ngan sach. Ngoai ra, Han Quéc ciing trién khai mé hinh
“metro xanh’, thi diém céc cong trudng thi cdng tau dién ngam vai
thiét bi chay dién hodc LNG, nham danh gia hiéu qua ky thuat trusc
khi nhan réng. Chinh sach nay két hop gitia ap luc phap ly va ho trg
tai chinh, gitp thi trudng chuyén déi dién ra nhanh chéng hon.

4) Kinh nghiém ctia WB/ADB: Ngan hang Thé gidi (WB) va Ngan
hang Phat trién chau A (ADB) khéng truc ti€p ap dung chuan khi
thai, nhung ho tao ra co ché “chudn muc quéc té bt budc” théng
qua cac chinh sach an toan méi trudng - xa hoi (ESS, Safeguard
Policy). Cac dy an ha tang do WB/ADB tai trg déu phai st dung thiét
bi thi cdng dat tiéu chuén khi thai quéc t€, dong thai gan diéu kién
moi trudng vao hé s mai thau. Day la cong cu gian ti€p nhung rat
hiéu qua, buéc cac nuéc ti€p nhan von vay phai nang cap khung
chinh sach va thi trudng thiét bi xanh.

Bang 1 cho thay cac nudc tién tién déu dp dung tiéu chudn khi
thai khat khe va két hgp nhiéu céng cu chinh sach. EU néi bat véi
hé théng chuan Stage V, Nhat Ban chu trong thi diém va hé tro R&D,
trong khi Han Quéc tap trung vao cd ché tai chinh va thay thé thiét
bi cG. WB/ADB tao ra “ap luc mém” théng qua diéu kién méi trudng
trong cap.

Nguén: Téng hop cta tdc gid

3. THU'C TRANG VA CO HOI - THACH THUC TAI VIET NAM

- Co cau thiét bi: Khoang 70 - 80% thiét bi thi cong hién nay
la thiét bi ct nhap khu, chd yéu dat tiéu chudn khi thai thap (Euro
II-111). Nhiing thiét bi nay c6 hiéu suat s&t dung nhién liéu thap, cong
nghé lac hau, dan dén muic phat thai cao (CO,, NOx, PM2.5).

- Khung phap ly: Hién chua c6 quy dinh kiém soat khi thai chat
ché dai véi thiét bj thi cdng. Trong khi d6, phuang tién giao théng
dudng bd da c6 16 trinh ap dung tiéu chuan khi thai, cho thay su
thi€éu déng bo trong chinh sach moi trudng.

- Ung dung céng nghé sach: Viéc ing dung thiét bj dién,
hybrid hodc nhién liéu thay thé (LNG, HVO, biodiesel) méi chi diing
lai & giai doan thd nghiém véi quy mé nho, chua cé du an thuong
mai hodc ca ché khuyén khich trién khai dién rong.

Nhing diém nay cho thay Viét Nam dang tut hau so véi quéc
té trong quan ly khi thai NRMM va néu khéng c6 giai phap kip thai
thi nguy co tr& thanh “bai chia thiét bi c, ban”1a rat 16n.

Bang 2. Ca hodi va thach thic cho Viét Nam
Cohoi Théch thuic

Cam két Net Zero 2050 Thiéu co ché kiém soat thiét bi ci

Nguén tai trg qudc té (WB, ADB,
JICA, Quy khi hau xanh)

Céc d6 thi Ién (Ha N6i, TPHCM) c6
thé lam thi diém

Chi phi dau tu cao cho thiét bi sach

Ha tang sac dién, LNG con han ché

Thi trudng xay dung phat trién | Doanh nghiép uu tién chi phi ngén
manh, tao nhu cau I6n han

Nguén: Téng hop cta tdc gid

Viét Nam c6 nhiéu ca héi nhd cam két qudc té€ (Net Zero 2050),

nguén tai chinh hé trg tir cac té chiic da phuong va nhu cau xay

dung ha tang d6 thi ngay cang tang. Tuy nhién, thach thiic 1én nhat

nam & chi phi dau tu ban dau cao, thi€u ha tdng nang lugng sach va
tam ly doanh nghiép con thién vé lgi ich ngan han.

100

0%
80

650

Mdc gidm phat théi C0s (%)

%%
Dieseal LNG

HvO/Biodiesal

Hinh 1.Tiém néing gidm phat thai (0, theo loai nang lugng

Thiét bi didén
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Phan tich biéu d6 trén Hinh 1 cho thdy, thiét bi chay dién c6
thé giam tGi 80% phat thai CO, so vai diesel; thiét bi st dung LNG
giup giam khoang 40% phat thai, dong thai giam NOx va PM2.5;
nhién liéu sinh hoc (HVO, biodiesel) cling c6 tiém nang gidm phat
thai 20 - 30% tuy theo ty & pha tréon. T nhiing phan tich trén cho
thay dién hoa thiét bi thi cong tai cac d6 thi lon la hudng di day
tiém nang, con LNG hoic biodiesel chi c6 thé déng vai trd gidi phap
chuyén tiép trong ngan han.

Phan tich biéu d6 trén Hinh 1 cho thdy, may xuc va xe tai thi
coéng chiém han 55% téng phat thai ti thiét bi thi cong; cac thiét bi
khac nhu may lu, xe bom bé téng, cdn c§u déng gép ithon (10 - 15%
méi loai). TU phan tich trén cho thay, néu uu tién chinh sach chuyén
dé&i xanh cho may xuc va xe tai thi cong thi Viét Nam c6 thé dat hiéu
qua gidm phat thai lén nhat véi chi phi téi uu. Day la cac nhém thiét
bi can dugc dua vao chuong trinh thi diém cong trudng xanh trong
giai doan téi.

Can cau

Bom bé tong

May lu

May xtic

" Xe tai thi cong

Hinh 2. Co cdu phat thai theo loai thiét bi thi cong

4, KET LUAN VA KHUYEN NGHI

Kinh nghiém quéc té cho thay, mét géi chinh sach téng hop
gém: (i) tiéu chuan khi thai bat budc, (ii) co ché mua sdm céng xanh,
(iii) hé trg tai chinh va thué uu dai, (iv) cac chuong trinh thi diém
céng nghé, (v) hé théng giam sat minh bach sé mang lai hiéu qua
cao hon so véi cac bién phap don |é. Pay cling chinh la con duong
ma nhiéu quéc gia da ap dung thanh céng dé gidm phat thai trong
linh vuc thiét bi xay dung.

Trong b6i canh Viét Nam da cam két Net Zero 2050, c6 thé rat
ra mot s6 khuyén nghi chinh sach trong tam:

1) Hoan thién khung phap ly va tiéu chudn khi thai: Ban hanh
quy dinh kiém soét khi thai ddi vai thiét bi thi cong co gidi, tuang
thich véi tiéu chudn Euro IV-V; xay dung 16 trinh loai bé dan thiét bj
@ duéi chudn (Euro II-11l), két hgp ca ché kiém dinh dinh ky.

2) Thic ddy co ché tai chinh va hé trg doanh nghiép: Ap dung
uu dai thué nhap khiu va tin dung xanh cho thiét bi dién, hybrid,
LNG; xay dung quy hé trg chuyén ddi xanh trong xay dung, c6 thé
két hgp vén tir WB, ADB, JICA va Quy Khi hau xanh.

3) Phat trién ha tdng ning lugng sach: Quy hoach va dau tu
tram sac nhanh tai cac dé thi I16n, két hgp v6i mang luédi nang lugng
tai tao; phat trién ha tdng kho LNG va nguén cung nhién liéu sinh
hoc, d&m bao tinh &n dinh va canh tranh.

4) Trién khai thi diém “cong trudng xanh” tai cac dé thi I6n: Lua
chon céc du &n giao thong dé thi tai Ha Néi, TRHCM, Ba Nang lam
mo hinh thi nghiém thiét bj dién/hybrid; thiét 1ap bd chi s6 gidm
sat phat thai tai cong trudng dé danh gia hiéu qua thuc té.

5) Nang cao nhan thuc va dao tao ngudn nhan luc: T8 chuic
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cac chuong trinh dao tao ky thuat van hanh thiét bi sach cho cong
nhan va ky su; tdng cudng truyén thong chinh sach nham thay déi
nhan thuc doanh nghiép, huéng téi Igi ich dai han thay vi chi phi
ngan han.

Viét Nam ¢6 nhiéu co hdi nhd cam két quéc té, su ho trg tai
chinh tir cac t6 chiic da phuong va nhu ciu xay dung ha tdng ngay
cang tang. Tuy nhién, d€ tan dung hiéu qué cac co hoi nay, can
trién khai chién lugc chuyén déi xanh toan dién véi trong tam la
hoan thién chinh sach, hé trg tai chinh, phat trién ha tang va thic
d8y mo hinh céng trudng xanh. D4y sé 1a nén tdng quan trong dé
giam phat thai khi nha kinh, bdo vé moi truéng do thi va nang cao
nang luc canh tranh cia nganh Xay dung trong ky nguyén phat
trién bén viing.
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TOM TAT

Nghién ciru dé xuét he thiing o chi tigu danh gia hoat dang diéu hanh ke hoach vin ddu tw cang xay dung cong trinh giao thang tai Viet Nam,
dira trén céc nguyén téc quén y du an, 1y thuygt lanh dao va quy dinh phap luat d&u tur cong. Cac chi tieu bao gdm: Mirc da pho hep cia giai
phap td chirc (DR1), chat lrgng chi dao (DR2), tréach nhigm gidi trink (DR3), dang lvc [am viec (DR4) va quyén tr quyét dinh (DRS). He thing
nay dam bao tinh khoa hoc, logic, phan anh ddy di céc khia canh lanh dao va quan Iy, tir td choc, chi dao dén trao quyén. Ket qué nghién
ciru cung cép cang cu danh gia higu qua, gop phan cai thign quan Iy van dau tr cong. tdi wu hda ngudn lyc va thic ddy phat trién co si ha
tang giao thang bén virng tai Vit Nam.

Tir khaa: Dau tur cang; diéu hanh ke hoach; cang trinh giao thang; chi tieu danh gig; lanh dao.

ABSTRACT

This study proposes a system of five indicators to evaluate the management of public investment capital plans for transportation
infrastructure construction in Vietnam, grounded in project management principles, leadership theories and Vietnam's public investment
laws. The indicators include: Appropriateness of organizational solutions (DR1), quality of direction and management (DRZ), accountability
(DR3). work motivation (DR4) and decision-making autonomy (DRa). This system ensures scientific rigor and logical coherence,
comprehensively reflecting leadership and management aspects, from organization and direction to empowerment. The findings provide
an effective evaluation tool, contributing to improved management of public investment capital, resource optimization and sustainable
development of transportation infrastructure in Vietnam.

Keywords: Public investment; plan management; transportation infrastructure; evaluation indicators; leadership.

1. DAT VAN PE

Trong béi cdnh phat trién kinh té - xa hoi ctia Viét Nam, dau tu
c6bng ddng vai trd quan trong trong viéc thic ddy tang trudng, dac
biét trong linh vuc xay dung co s& ha tang giao théng. K& hoach vén
dau tu cong xay dung cong trinh giao thong khéng chi gép phan
nang cao nang luc két néi ma con ddm bao su phat trién bén ving
va hiéu qua s dung nguén luc quéc gia. Tuy nhién, viéc diéu hanh
ké hoach vén dau tu cong trong linh vuc nay thudng déi mat vai
nhiéu thach thic nhu cham tién dé giadi ngan, thiéu hiéu qua trong
quan ly nguén luc hodc thi€u su phéi hop chat ché gitia cac ca quan
lién quan. Nhimng van dé nay doi hoi mot hé thong danh gia khoa
hoc va toan dién dé do ludng chat lugng hoat dong diéu hanh, tu
d6 dé xuat cac giai phap cai thién.

Hoat déng diéu hanh ké hoach vén dau tu céng xay dung
cong trinh giao théng la mot qua trinh phc tap, doi hoi su lanh dao
hiéu qua, phéi hgp chat ché va trach nhiém giai trinh ré rang tir cac
cog quan quan ly nha nudc, ch dau tu va cac don vi thuc hién. Theo
ly thuyét quan ly du an va lanh dao, hiéu qua diéu hanh phu thuéc
vao cac yéu té nhu kha nang té chuc, chi dao, tao dong luc, trao
quyén va dam bao trach nhiém [3, 7]. Trong béi canh Viét Nam, Luat
DPau tu céng [9] quy dinh ré trach nhiém cda cac cap chinh quyén
trong viéc té chuc, thuc hién va diéu phéi ngudn vén, nhung viéc
déanh gia hiéu qua cla cac hoat déng nay van chua dugc chuan héa
mot cach khoa hoc va déng bé.

Viéc xay dung céc chi tiéu danh gia hoat dong diéu hanh ké
hoach vén dau tu céng xay dung céng trinh giao théng la can thiét
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dé dadm bao tinh minh bach, hiéu qua va phu hop véi cac muc tiéu
phat trién quéc gia. Cac chi tiéu nay can dugc xay dung dua trén co
s& ly luan viing chac, két hgp vdi thuc tién quan ly dau tu cong tai Viét
Nam, dong thdi phan anh day du cac khia canh clia qua trinh lanh
dao va quan ly, bao gém t6 chtic, chi dao, trach nhiém, déng luc va
quyén tu quyét. Nghién ctru nay nham dé xuat mot hé théng chi tiéu
danh gia mang tinh logic va khoa hoc, gép phan hoan thién co sa ly
ludn va tao nén tang cho cac nghién cuu tiép theo vé quan ly dau tu
cong trong linh vyc xay dung céng trinh giao thong tai Viét Nam.

2. XAY DUNG CHi TIEU DANH GIA HOAT DONG PIEU HANH KE
HOACH VON DAU TU CONG XAY DUNG CONG TRINH GIAO THONG

Cong tac diéu hanh ké hoach von dau tu cong xay dung cong
trinh giao théng la mét qua trinh quan ly phuc tap, doi hoi sy phéi
hgp chat ché gilta cac cg quan quan ly nha nudc, chi dau tu va cac
don vi lién quan nham dam bao thuc hién hiéu qua cac muc tiéu ké
hoach dé ra. D& danh gia chat lugng hoat déng diéu hanh, can xay
dung mét hé théng chi tiéu khoa hoc, logic, phan anh day du cac
khia canh ctia qud trinh lanh dao va quan ly. Dua trén cac nguyén
tdc quan ly du an, ly thuyét lanh dao va quy dinh phap luat dau tu
céng tai Viét Nam, nghién clru dé xuat 5 chi tiéu danh gia chinh,
dugc trinh bay logic theo cac khia canh c6t 16i clia hoat dong diéu
hanh: T6 chuc, chi dao, trach nhiém, dong luc va quyén tu quyét.

2.1. Co s& ly luan xay dung chi tiéu

Hoat dong diéu hanh ké hoach vén dau tu cong xay dung
cong trinh giao théng dugc xem nhu mot qua trinh lanh dao nham
dinh hudng va thuc ddy cac ca nhan, t6 chuc dat dugc muc tiéu
chung [3]. Theo ly thuyét hanh vi lanh dao, mot nha lanh dao hiéu
qua can tap trung vao viéc té chic cong viéc, truyén dat rd rang
muc tiéu, phan bg trach nhiém, tao dong luc va trao quyén cho cac
b6 phan lién quan [2]. Dac biét, ly thuyét theo dudi con dudng muc
tiéu (path-goal theory) nhan manh vai tro ctia nha lanh dao trong
viéc lam rd cac con dudng dan dén muc tiéu, loai bé rao can va cung
cdp phan thudng dé thac day hiéu suat [8].

Trong béi canh dau tu cong tai Viét Nam, Luat Dau tu céng [9]
quy dinh trach nhiém cla cac co quan quan ly nha nudc va cac cap
chinh quyén trong viéc t8 chic, diéu phéi va thuc hién k& hoach vén
dau tu cong. Cac co quan chd tri can xay dung cac giai phap diéu
hanh phu hop, dam bao st dung hiéu qua ngudn vén ngan sach
nha nudc va vén vay, ddng thai khdng lam thay d6i muc tiéu clia cac
chuong trinh, dy an. Dua trén co s& nay, cac chi tiéu danh gid duoc
xay dung nham do ludng muic d6 hiéu qua clia cac gidi phéap diéu
hanh, chat lugng chi dao, trach nhiém gidi trinh, dong luc lam viéc
va muc do trao quyén trong qua trinh thuc hién.

2.2, Hé théng chi tiéu danh gia

Dua trén phan tich ly thuyét va thuc tién, 5 chi tiéu danh gia
hoat déng diéu hanh ké hoach von dau tu cédng xay dung cong trinh
giao théng dugc dé xuat nhu sau:

* Muc d6 pht hop va chdt lugng cta cdc gidi phdp t6 chic diéu
hanh ké hoach (DR1):

Chi tiéu nay danh gia kha nang clia co quan chu tri trong viéc
xay dung va trién khai cac gidi phap t6 chuc diéu hanh k& hoach
vén dau tu cong. Cac gidi phap nay can cu thé, phu hgp véi nguon
vén dugc phan bé va cadc muc tiéu clia du an giao théng. Theo hanh
vi lanh dao dinh hudng céng viéc (initiating structure leadership
behavior), nha lanh dao can xac dinh rdé cac nhiém vy, méi quan hé
cong viéc va muc tiéu cu thé [7]. Trong linh vuc dau tu cong, diéu
nay bao gom viéc lap ké hoach chi tiét, phan bé nguén luc hgp ly va
xay dung cac cad ché phdi hgp gilta cac bén lién quan dé dam bao
tién doé gidi ngan va chat lugng du an.
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Chi tiéu DR1 tap trung vao nang luc t8 chiic, mot yéu té nén
tdng dé€ dam bao su thanh céng cua k& hoach dau tu céng. Trong
thuc tién, cac gidi phap t8 chiic thudng gap thach thic do su phuc
tap clia cac du &n giao théng, bao gém quy moé 16n, nhiéu bén lién
quan va cac yéu cau ky thuat dac thi. Vi dy, viéc lap ké hoach chi tiét
can xem xét cac yéu té nhu diéu kién dia hinh, yéu cau giai phong
mat bang va nguén luc tai chinh. Néu cac giai phap khéng dugc
thiét k& phu hgp, c6 thé dan dén cham tré trong gidi ngan hoac lang
phi nguén luc. Hon nira, viéc xay dung co ché phéi hop hiéu qua
gita cac co quan quan ly, nha thau va don vi tu van la yéu t6 then
chét dé giam thiéu rui ro va dam bao tién d6 du an. Theo nghién
clu ctia Nguyen [6], cac gidi phap té chiic can dugc diéu chinh linh
hoat theo tiing giai doan clia dy an d€ dap Uing cac yéu cau thay doi
trong moi trudng thuc hién.

* Muic @6 phi hop va chdt lugng cua cdc chi dao, diéu hanh pham
vi céng viéc (DR2):

Chi tiéu nay tap trung vao chat lugng cac hoat déng chi dao
va diéu hanh trong pham vi trach nhiém quan ly. Mét nha lanh dao
hiéu qua can truyén dat rd rang cac yéu cau, muc tiéu va tién do
cbng viéc dén cac cap dudi [6]. Trong béi canh xay dung cong trinh
giao théng, diéu nay doi héi cac chi dao phai cu thé, kip thai va phu
hgp véi tling giai doan clia du an, ti chuén bi dau tu, gidi phéng mat
bang dén thi cong. Viéc thudng xuyén kiém tra, ra soat va thao g&
khé khan kip thai cling la yéu t6 quan trong dé€ dam bao hiéu qua
diéu hanh.

Chat lugng chi dao (DR2) la yéu té quyét dinh su tron tru trong
trién khai cac du an giao thong. Trong thuc té&, nhi€u du an gap phai
van dé do thiéu sy chi dao ré rang hodc cham tré trong viéc xu ly cac
vuéng méc, nhu tranh chap dat dai hoic thay déi thiét ké ky thuat.
Theo ly thuyét path-goal, nha lanh dao can cung cap huéng dan cu
thé va ho tro kip thai dé cap dudi hiéu ré muc tiéu va cach thuc thuc
hién [8]. Vi dy, trong giai doan gidi phong mat bang, cac chi dao can
tap trung vao viéc phéi hop véi chinh quyén dia phuong va ngudi
dan dé giai quyét cac van dé phat sinh. Viéc ra soat thudng xuyén va
st dung cac cdng cu giam sat hién dai, nhu hé théng quan ly dy én
dién tl, c6 thé nang cao hiéu qua cla chi tiéu nay. Tuy nhién, thach
thiic ndm & viéc dam bao tinh nhat quén va su déng bé trong cac
chi dao gilia cac cap quan ly, dac biét trong cac du an lién tinh hoac
lién vung.

* Mdc dé dam bado tu chiu trdch nhiém va trdch nhiém giai trinh (DR3):

Trach nhiém gidi trinh 1a yéu t6 c6t 16i trong quan ly du an dau
tu cong. Chi tiéu nay danh gid muc dé cac ca nhan va don vi lién
quan hiéu ré va chiu trach nhiém d6i véi pham vi cong viéc dugc
giao. Theo Brian Tracy [1], lanh dao hiéu qua thé hién qua viéc lam
r6 ky vong, quy dinh trach nhiém va dp dung co ché thudng phat
céng bang. Trong hoat dong dau tu cdng, trach nhiém gidi trinh can
dugc dam bao thong qua viéc xac dinh rd vai tro, nhiém vu va hau
qua khi khéng hoan thanh cong viéc, tir d6 xay dung niém tin va
cam két trong t6 chuc.

Trach nhiém giai trinh (DR3) la yéu t6 then chét dé dam bao
tinh minh bach va hiéu qua trong quan ly von dau tu cong. Trong
thuc tién, cac du an giao théng thudng gap van dé vé trach nhiém
khi xay ra sai pham, nhu cham tién d6 hodc that thoat vén, do thiéu
su phan dinh ré rang vé vai tro clia ting don vi. Theo Pinto J. K. et al.,
[71, mOt muic do trach nhiém hgp ly sé thuc ddy dong luc lam viéc,
trong khi trach nhiém qua cao hodc qua thap cé thé dan dén mat
dong luc hodc thiéu cam két. D€ nang cao chi tiéu nay can thiét lap
céc cd ché gidm sat chat ché, nhu béo cdo dinh ky va kiém toan doc
lap, déng thai ap dung cac bién phap thudng phat cong bang. Tuy
nhién, thach thiic nam & viéc can bang gitia viéc ap dat trach nhiém
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va tao moi trudng khuyén khich sang tao, tranh gay ap luc qua I6n
|én cac don vi thuc hién.

* Murc d6 phu hop cta dong luc lam viéc (DR4):

Dong luc lam viéc la yéu t6 quan trong dé thic day cac ca nhan
va bd phan hoan thanh cac muc tiéu ctia ké hoach dau tu céng, bao
gém gidi ngan, chat lugng va tién do du an. Chi tiéu nay danh gia
kha ndang clia nha lanh dao trong viéc tao cam huing va khoi ggi sy
nhiét tinh thong qua cac cdng cu nhu khich 1&, phan thudng va sy
cam két cta chinh lanh dao [4]. M6t nha lanh dao tai nang can bién
nhiét huyét ca nhan thanh dong luc chung cho doi ng, tir dé nang
cao hiéu suat va cam két thuc hién du an.

Pong luc lam viéc (DR4) déng vai trd quan trong trong viéc
thic ddy cac ca nhan va té chiic vugt qua cac thach thic trong qua
trinh thuc hién du an giao théng. Trong thuc té&, cac du an dau tu
céng thudng gap khé khan trong viéc duy tri ddng luc do tinh chat
dai han va ap lyc tir cac yéu cau ky thuat, tai chinh. Theo Gransberg
va Ellicott [4], su nhiét tinh ctia nha lanh dao c6 thé lan téa dén doi
ngd, tao ra moi truong lam viéc tich cuc. Cac bién phap nhu khen
thudng kip thai, cdng nhan thanh tich hodc cung cap cac co hoi
phét trién nghé nghiép cé thé nang cao dong luc. Tuy nhién, viéc
tao déng luc can dugc ca nhan héa dé phu hgp véi tiing nhém dai
tugng, ti nha thau dén do6i ngl ky thuat. Thach thic I6n la duy tri
dong luc trong cac du an gap khé khan vé ngan sach hoac tién do,
doi héi nha lanh dao phai linh hoat trong viéc st dung cac cdng cu
khich lé.

* Murc d6 pha hop trong thuc hién quyén tu quyét dinh (DR5):

Chitiéu nay danh gia muic dé trao quyén cho cac ca nhan va bo
phan trong pham vi quyén han clia ho khi thuc hién ké hoach vén
dau tu céng. Hanh vi tham gia lanh dao (participative leadership)
va ly thuyét quyét dinh chudn tic (Vroom-Yetton-Jago) nhdn manh
rang viéc cho phép cac cap duédi tham gia vao qua trinh ra quyét
dinh sé tang cudng cam két va hiéu qua thuc hién [5]. Trong xay
dung c6ng trinh giao thong, quyén tu quyét dinh can dugc thuc
hién phu hop véi tiing giai doan du én, dam bao su linh hoat nhung
van tuan tha cac quy dinh phap luat va muc tiéu chung.

Quyén tu quyét dinh (DR5) la yéu t8 quan trong dé ting cudng
su linh hoat va sang tao trong quan ly du an giao théng. Trong thuc
tién, viéc trao quyén cho cac ca nhan hodc bé phan giup rat ngan
thai gian ra quyét dinh va cai thién kha nang xur ly cac van dé phat
sinh tai ché, nhu diéu chinh tién do thi cong hodc gidi quyét cac
van dé ky thuat. Tuy nhién, muc dé trao quyén can dugc kiém soét
chat ché dé tranh vugt qua pham vi quy dinh phap luat hodc gay
xung dét Igi ich. Theo Hales [5], viéc tham gia ra quyét dinh khéng
chitang cudng cam két ma con gilp cac bén lién quan cam thay co
trach nhiém hon véi két qua cong viéc. Thach thiic 6 day la xac dinh
muc dd trao quyén phl hgp cho tiing giai doan du an va ting ddéi
tugng, dam bao can bang gita tu do hanh déng va tuan tha muc
tiéu chung.

Céc chi tiéu trén dugc téng hgp trong Bang 1, phan anh cac
khia canh cé6t 16i ciia hoat dong diéu hanh ké hoach vén dau tu cong
xdy dung céng trinh giao thong:

Bang 1. Chi tiéu mo ta ndi dung diéu hanh thuc hién k& hoach
von dau tu céng xay dung cong trinh giao théng

STT | MaCT

Néi dung

Mdic d6 phu hgp va chat lugng cla céc gidi phap t6 chic
diéu hanh ké& hoach dau tu céng thudc ngudn vén do cap
minh quan ly.

Muc d6 phu hgp va chat lugng clia cac chi dao, diéu hanh
cac pham vi céng viéc thudc trach nhiém quan ly trong
qua trinh thuc hién ké hoach vén dau tu cong xay dung
cong trinh giao thong.

1 DR1

2 DR2

Muic d6 dam bao tu chiu trach nhiém va trach nhiém giai
trinh d6i v6i pham vi trach nhiém cong viéc trong qua
trinh thuyc hién ké hoach v6n dau tu cong xay dung céng
trinh giao théng.

3 DR3

Muic d6 phu hgp cta cac déng luc lam viéc dugc tao ra
dé cac ca nhan, bo phan nd luc hoan thanh cac muc tiéu
nhiém vy cta minh trong qua trinh thuc hién ké hoach
vOn dau tu céng xay dung céng trinh giao thong.

4 DR4

Muc d6 phu hgp trong thuc hién quyén ty quyét dinh
trong pham vi quyén han cla cac ca nhan, b phan phu
trach cong viéc cu thé trong qua trinh trién khai ké hoach
von dau tu cdng xay dung céng trinh giao théng.

5 DR5

Hé théng chi tiéu dugc dé xuat dam bao tinh logic, khoa hoc
va toan dién, dua trén cac ly thuyét lanh dao hién dai va thuc tién
quan ly dau tu céng tai Vit Nam. Céc chi tiéu nay khong chi giup
danh gia hiéu qua hoat déng diéu hanh ma con cung cap co sé dé
cai thién chat lugng quan ly, ddm bao st dung hiéu qua nguén vén
dau tu céng trong xay dung céng trinh giao théng.

3.KET LUAN

Nghién ctu da dé xuat mét hé théng 5 chi tiéu danh gia hoat
doéng diéu hanh ké hoach vén dau tu céng xay dung cong trinh giao
théng tai Viét Nam, bao gom: Muc @6 phu hgp va chat lugng cuia cac
gidi phap t6 chuic diéu hanh (DR1), chat luong chi dao va diéu hanh
pham vi cong viéc (DR2), muic d6 ddm bdo trdch nhiém gidi trinh
(DR3), muic d6 phu hgp clia dong luc lam viéc (DR4) va muic do trao
quyén tu quyét dinh (DR5). Cac chi tiéu nay dugc xay dung dua trén
nén tang ly thuyét lanh dao hién dai, cadc nguyén tac quan ly du an
va quy dinh phép luat dau tu céng tai Viét Nam, dam bao tinh logic,
khoa hoc va toan dién.

Hé thong chi tiéu khéng chi cung cdp mot cdng cu danh gia
hiéu qua hoat dong diéu hanh ma con tao ca s& khoa hoc cho viéc
phan tich, cai thién chat lugng quan ly va téi uu hda st dung nguén
von dau tu céng trong linh vuc xay dung cong trinh giao thong. Két
qua nghién ctiu gop phan hoan thién ca s& ly luan, déong thoi mara
hudng tiép can cho cac nghién ctu ti€p theo nham nang cao hiéu
qua quan ly dau tu cong, dap Ung yéu cau phat trién co s& ha tang
giao théng bén viing tai Viét Nam.
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Nghién cuu cac yéu t6 tac dong tai hanh vi

lai xe nguy hiém ctia nguoi lai xe buyt 6 Ha Noi

Studying factors influencing risky driving behaviours of bus drivers in Hanoi
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TOM TAT

D& phat trién thanh phd van minh va xanh, chinh quyén da thi vu
tién phat trién van tai hanh khach cang cang (VTHKCE), tuy nhign
nhirng rii ro ve tai nan lién quan tai hanh vi li xe nguy higém hign
dang |a vén dé nhirc nhdi. Nghién ciru nay phan tich tac dang
cia ap lyc cong viec dén hanh vi l4i xe nguy hiém cia 428 lai xe
buyt Ha Nai. K&t qua chi ra 4 nham &p luc chinh la: (1) Cabin va
phuong tien; (2) thivi gian lam viec (3); dwang sé va (4) thivi tigt.
Trong da, ap luc tir thivi gian lam viec va duing sé la nhitng yéu
td manh nhat thic ddy cac hanh vi l&i xe nguy hiém, ddc bigt &
nham |&i xe trén 43 tudi va ca kinh nghiém trén 2 nam. Trén co
st dd, nghién ciru dé xuét cac giai phap nham han ché anh hudang
tiéu cuc tir cac y&u td ap luc cang viec nay.

Tir khéa: Van tai hanh khach cang cing; an toan; &p luc cong
viec; buyt.

ABSTRACT

Todevelop acivilized and green city, urban authaorities prioritize
the development of public passenger transport. However, the
risks of accidents related to dangerous driving behaviors are
currently a pressing issue. This study analyzes the impact
of work pressure on the dangerous driving behaviors of 428
Hanoi bus drivers. The results identify four main sources of
pressure: (1) Cabin and vehicle, (2) Working hours, (3) Roads
and (4) Weather. Among these, pressure from working hours
and roads are the strongest factors driving dangerous driving
behaviors, especially among drivers over 43 years old with
more than Z years of experience. Based on these findings, the
study proposes solutions to mitigate the negative impact of
these work pressure factors.

Keywords: Public transport; safety; job demands; bus.

1. DAT VAN DE

VTHKCC bédng xe buyt gitt vai trd then chét trong hé théng
giao théng dé thi, mang lai hang loat lgi ich dang ké, bao gém: Tang
cudng chat lugng moéi trudng thong qua viéc cai thién chat lugng
khong khi, giam tiéng 6n, giam tiéu hao nang lugng va khi thai; tdng
cudng an toan bang cach giam thiéu tai nan, thuong vong; ting kha
nang ti€p can cho moi ngudi dan dén cac hoat déng va viéc lam [1];
tdng cudng hiéu qua kinh té& nhd gidm chi phi van chuyén hang héa,
gidm thai gian va chi phi di lai, gidam un tc giao thong va thuc ddy
cd hoi phat trién kinh té [2]. Tuy nhién, tat ca nhiing lgi ich nay chi cé
thé dat duoc tron ven khi dich vu buyt that su an toan va dugc déng
dao nguai dan tin tudng, don nhan.

Nghién ctru nay phan tich cac yéu t6 anh huéng dén hanh vi
1ai xe nguy hiém cla lai xe buyt s&t dung dit liéu tir hon 400 lai xe.

2. MO HINH NGHIEN CUU
Lao ddng lai xe buyt la cong viéc vat va véi trach nhiém cao,
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dac biét khi phai diéu khién phuang tién trong maéi trudng dé thi
c6 mat dé giao thong 16n, thudng xuyén ra vao cac diém diing don
khach. Nhiing dac thu nay tao ra cac nguén ap luc 16n, dan dén
hanh vi lai xe bat thudng [3, 4], bao gém nhimng hanh vi rdi ro cao
nhu phéng nhanh, vugt dén dé va 1an lan vén tiém dn nguy cd va
cham va tai nan giao théng nghiém trong. Tuy nhién, cac nghién
cliu trudc day thudng tap trung vao cac hanh vi li xe nguy hiém ma
hiém khi xem xét cac hanh dong mat lich su ctia lai xe d6i vai hanh
khach, gay anh huédng xdu dén chat lugng dich vu va hinh anh an
toan cula xe buyt.

Cac ngubn ap luc chinh dugc phan loai thanh 3 nhém co ban,
trong d6 hai nguén chinh lién quan truc ti€p dén méi trudng vat ly
va t6 chuc ky thuat van hanh. Nguén ap luc dau tién 1a moéi trudng
vat ly, bao goém: (1) Cabin: Khong gian lam viéc bé hep, chju anh
hudng bdi tiéng 6n va mui tir khoang hanh khach, cung vai thai do
khoéng lich su cia hanh khach, gdy mét moi va kho chiu tryc tiép
cho 1ai xe; (2) Diéu kién dudng sa: Viéc phai luu théng cling dong
giao thong hon hgp, thi€u lan uu tién va phai lién tuc quan sat,
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diéu khién xe ra vao diém diing tao ra su cdng théng I6n. Cac tuyén
dudng réng, c6 nhiéu lan va dai phan cach cing dugc chiing minh
la gitp gidm ap luc cho lai xe, qua do6 giam cac thao tac lai xe nguy
hiém; (3) Diéu kién thai tiét: Nhiét do cao, thap hodc mua déu lam
tang mét moi, giam kha nang tap trung, dac biét la tang nguy co tai
nan do diéu kién dudng tron trugt hodc tam nhin bi han ché [5, 6].

Nguén ap luc tha hai la t6 chic ky thuat van hanh lién quan
dén: (1) Thai gian hoat déng: Lich trinh day dac, ké ca trong thdi
gian cao diém va gid lam viéc kéo dai tir rat sém dén rat mudn (5h00
- 23h00) khién lai xe khong du thai gian nghi ngai, ludn trong trang
thai 4p luc phai dung gid, lam suy gidm nhip sinh hoc va tang nguy
co mét moi khi lai xe. Viéc phai lam viéc lién tuc ca tuan, khéng co
ngay nghi cudi tuan cling la yéu té gia tang ap luc; (2) Phuang tién:
Xe ci hodc bdo duéng kém dé phat sinh su c6 doc dudng, khién lai
xe lo 1ang va mat yén tam, de doa dén an toan ky thuat ctia chuyén
di. Nhdm yéu t6 thu ba la cac dac diém nhan khiu hoc (tudi, gidi
tinh, tham nién), trong d6 tham nién lai xe la yéu t6 quan trong
quyét dinh cach lai xe phan ting véi cac tac dong va xung dot tir bén
ngoai (nhu xung dét véi hanh khach). Dudi stic ép clia cdng viéc,
1ai xe buyt c6 thé thuc hién hang loat hanh vi tiéu cuc d6i véi hanh
khach, tir bé qua, tranh luan, cai va dén tan céng bang hanh dong,
gay tén hai nghiém trong dén an toan dich vu va trdi nghiém cta
nguai dung [7, 8].

Trén ca s& phan tich néu trén, bai bao tién hanh phan tich cac
ap luc tir méi trudng vat ly, t8 chuc ky thuat van hanh va dac diém
nhan khdu hoc, cdng viéc dén hanh vi lai xe nguy hiém.

3. DU LIEU VA PHUONG PHAP NGHIEN CUU

muc, khang dinh tinh thich hgp ctia phuong phép EFA.
Bang 1. Két qua phan tich nhan t6 kham pha

Khao sét thuc dia dién ra trong thang 3/2024 tai 50 tuyén buyt
6 trg gia clia Téng cong ty Van tai Ha Noi (Transerco), dan vi ¢6 thi
phan I6n nhat [9]. Su sinh vién dugc thué dé phdng van truc ti€p
cac lai xe vao thoi gian nghi gitia ca hodc chuyén, ghi lai cau tra 15i
vao phiéu gidy va lai xe nhan dugc 15.000 déng phi tham gia. D& dam
bao tinh dai dién, s6 lugng lai xe dugc khao sat gidi han khéng qua 5
ngudi moi tuyén. K&t thic qua trinh thu thap, trong s6 450 lai xe dugc
mai ¢ 403 phan tré 16i da diéu kién dé phan tich chuyén sau.

Nghién ctru ap dung ky thuat Phan tich nhan t6 kham pha
(EFA) @€ rat ra cac yéu t6 cd ban clia ap luc cong viéc (cac bién 4n)
tUr cac cau tra 15i vé quan diém cha 428 lai xe. Sau do6, cac yéu t6 ap
luc dugc trich xudt nay sé dugc dua vao mo hinh Hoi quy tuyén tinh
(Linear Regression) ciing véi cac bién nhan khiu hoc (bién quan sat
dugc) dé gidi thich cho tan suat thuc hién hanh vi lai xe thiéu an
toan. Toan bd qua trinh phan tich théng ké dugc thuc hién bang
phan mém STATA 15.0.

4, KET QUA VA THAO LUAN

4.1. Két qua phan tich nhan t6 kham pha

Nghién ctru ap dung ky thuat Phan tich nhan t6 kham pha
(EFA) lan dau tién cho cac muc hoi vé ap luc cong viéc (thai gian lam
viéc, cabin, dudng s3, thdi tiét, phuong tién) va da rat trich thanh
c6ng 4 nhém yéu t6 co ban: (1) Ap luc cabin va phuong tién; (2)
Ap luc thai gian 1am viéc; (3) Ap luc dudng sé; (4) Ap luc thoi tiét.
Cac yéu t6 dugc rut trich nay dat do tin cdy va phu hgp cao, dugc
xac nhan béi chi s6 KMO 1a 0,7028 (I6n hon 0,5) [10], kha nang giai
thich 61,21% t8ng phuaong sai (vugt muic 50% t6i thiéu) va két qua
tUr Bartlett’s Test of Sphericity cho thay méi lién hé dang ké gitia cac

Yéu té
m
pavong | glan duongsa | thoitiét
tién viéc tiéu cuc
Bién doc lap

Ap luc vé thi gian lam viéc

1 Thai gian lam viéc hang ngay hién nay qua dai 0,8421 -

2 Thoi gian chay xe gilta cac chuyén qua sat nhau 0,8754 -

3 Toi thuong phai thay doi (xoay ca) lam viéc lién 0,8321 i
tuc

4 T0| th.Lfdng thiéu thai gian dé di vé sinh trong ca 0,8864 )
lam viéc

5 T0| th.'?u thai gian dé chgp mat (ngu) trong ca 0,7964 )
lam viéc
Ap luc cabin

1 CaF hanh khach di xe buyt thudng 6n ao khién t6i kho 0,8345 )
chiu
Cac hanh khach thudng khéng tudn thi, ldng

2 nghe hudng dan cdia nhan vién khi di xe buyt 0,8532 -
khién t6i cdm thay kho chiu
Ap luc dudng sd -
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Xe buyt phai di chung dudng véi cac phuong tién

cua toi

! khac khién céng viéc cla toi ap luc va mét moi 08457 )
Nhiéu tuyén dudng c6 bé réng hep, thudng
2 xuyén un tdc la gia tang ap luc cho cong viéc 0,8543 -

Ap luc thoi tiét

Thai ti€t vao mua hé & Ha Néi rat khac nghiét vai

thém nhiéu ap luc

1 nhiét dé cao khién cdng viéc clia t6i thém nhiéu 0,8324 -
ap luc
Thoi ti€t vao mua déng ¢ Ha Noi rat khac nghiét

2 vGi nhiét dé giam sau khién céng viéc cla téi 0,8128 -

Ap luc vé phuong tién

Xe buyt téi diéu khién xudng cdp nhanh vi phai
1 hoat dong nhiéu va chat lugng bao dudng sta 0,7653
chiia khong du tot

Xe buyt téi diéu khién khéng c6 day di cac tinh
2 nang dé hé trg viéc don, tra, van chuyén hanh 0,7647
khach mét cach an toan va thuan lgi

Trong lan dp dung phan tich nhan t6 kham pha thu 2, bai bao rat dugc y&u t6 hanh vi lai xe nguy hiém. Y&u t8 nay giai thich dugc 71,34%

su bién thién cta dir liéu.
4.2, K&t qua yéu té anh huéng

Hai yéu t6 nhan khau hoc ¢ y nghia théng ké trong viéc du bao hanh vi tiéu cuc cla lai xe 1a tudi tac va tham nién cdng viéc. Nhom lai
xe cao tudi (trén 45 tudi) c6 xu hudng thuc hién hanh vi tiéu cuc nhiéu hon nhém tré tudi, diéu nay co thé xuat phat ti kha nang chiu dung
ap luc thap hon, dé néi cau va cac van dé siic khde nhu mat ngu. Tuong tu, lai xe c6 tham nién cao cling cho thdy xu huéng tiéu cuc 16n han
50 v6i nhédm cé kinh nghiém dudi 2 nam, c6 thé do lai xe méi thudng cé y thic tuan tha quy dinh vé an toan va doanh nghiép tét hon. Ngugc
lai, trinh d6 hoc van va mic thu nhap hang thang lai khdng cé su khac biét dang ké trong viéc du bao hanh vi mat lich su vai hanh khach.

Bang 2. Y&u t6 dnh hudng dén hanh vi lai xe nguy hiém

1T Bién Hé sé Sai s6 chuan p
1 Tuéi
Dusi 25 tudi (gid tri tham chiéu)
26 - 45 tudi
Trén 45 tudi 2,372 0,372 0,004
2 Trinh d@6 hoc vén
Chua c6 bang dai hoc (gid tri tham chiéu)
C6 bang dai hoc
3 Thu nhdp
Dudi 15 triéu/thang (gid tri tham chiéu)
Tu 15 triéu/thang trd 1én
4 Tham nién ldi xe buyt
Dudi 2 nam (gid tri tham chiéu)
2-5nam 1,523 0,173 0,021
Trén 5 ndam 1,955 0,197 0,013
5 Ap luc tir cabin va phuong tién 0,323 0,050 0,002
6 Ap luc thai gian hoat déng 0,788 0,050 0,000
7 Ap luc dudng sd 0,552 0,050 0,000
8 Ap luc tir thoi tiét 0,321 0,050 0,006
Hé s6 R2: 56,3%; Bang chi hién thi két qua cac
bién c6 y nghia thong ké
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Tat ca cac yéu t6 &p luc cong viéc déu cé tac dong thuan chiéu
va c6 y nghia théng ké dén hanh vi tiéu cuc clia lai xe, cho thdy cang
thang 1a nguén géc chinh gay ra thai d6 lam tang rdi ro. Ap luc th&i
gian la yéu t6 cé tac dong I6n nhat, bai lai xe phai cang thang lién
tuc d€ dam bao lich trinh va thiéu thai gian nghi ngoi, dan dén viéc
ho khéng mudén hodc phan héi thiéu lich su, chi mudn tap trung
nang lugng dé hoan thanh chuyén xe. Ap luc dudng sa 1a yéu t6 tac
doéng 16n thi hai do diéu kién giao théng d6 thi ngay cang chat hep,
hén hop, doi hoi lai xe phai thuc hién nhiéu thao tac lién tuc va tiém
an nguy co va cham cao. Ti€p theo la 4p luc cabin va phuong tién
(dnh huéng tir hanh khach, xe xuéng cap) va cuéi cling la ap luc thoi
tiét (tdc ddng nhé nhat) [11, 12].

K&t qué nghién ctu nhan manh su can thiét phai xem xét lai
céc chinh sach t6 chiic ky thuat va van hanh hé théng buyt dé giam
cdng thang cho lai xe, tir 6 ngan chan hanh vi mat lich sy va hanh
vi 1ai xe mat an toan. Cac giai phap cu thé bao gém: (1) T6i uu hoa
thdi gian lam viéc va nghi ngai bang cach bé tri luan phién lai xe dé
tranh tinh trang mot s6 ngudi phai lai cac chuyén dau/cudi lién tuc,
déng thai tang thai gian chuyén xe, dic biét vao gid cao diém dé
tinh todn dén un tac va rui ro trén dudng; (2) Nang cao ngudn nhan
Iuc bang cach tuyén dung thém lao déng dé tang ngay nghi va tao
diéu kién xin nghi dot xuat dé dang hon; (3) Cai thién méi trudng
van hanh théng qua viéc kién nghi xay dung lan uu tién cho xe buyt,
nang cap céng tac bdo dudng dé xe ludn trong tinh trang ky thuat
t6t va trang bi cac thiét bi hé trg an toan nhu camera IUi, hé théng
canh bao va cham; (4) Xay dung van héa xe buyt dé giam thiéu xung
dot gila lai xe va hanh khach.

5. KET LUAN

Dich vu VTHKCC bang xe buyt dong vai tro thiét yéu cho phat
trién dé thi bén viing, nhung dé dat duoc diéu nay can cé chat luong
dich vu t6t nham thu hat va duy tri khach hang. Ngudi lai xe 1a yéu
t6 quan trong quyét dinh chat lugng dich vy, tuy nhién, dudi ap luc
c6ng viéc, ho c6 xu hudng thé hién cac hanh vi tiéu cuc d6i véi hanh
khach, lam giam cam nhan chat lugng dich vu. Nghién ctu nay dugc
thuc hién nham phan tich dinh lugng chuyén sau nguyén nhan va
muc do tac déng clia cac ap luc cong viéc dén su xuat hién clia cac
hanh vi lai xe nguy hiém, tir d6 dua ra cac giai phap thiét thuc nhdm
han ché tac déng tiéu cuc cla lai xe d€n an toan cda dich vu nay.

L&i cdm on: Nghién cliu nay dugc tai trg bsi Bo Gido duc va
Dao tao trong DE tai ma sé B2024-GHA-01.
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Nghién cuu phuong phap Random Forest va

XGBoot trong du bao luu luong giao thong
A study on Random Forest and XbBoot methods for traffic flow prediction
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Trudng Pai hoc Giao théng van tai
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TOM TAT

Ndi dung bai bao st dung ba dir ligu gém 2.976 ban ghi duai dinh
dang tép CSV va 9 dac trung dau vao: Time, Date, Day of Week,
Carcount, Bikecount, buscount, truckcount, total, situatison dé
phuc vy cho ma hinh dir bao lru lreng giao thang. Nham téc gia
da tign hanh phan tich dir lizu va trich chon dac trung cia dir
ligu dé phuc vu cho viéc thir nghiém cia hai ma hinh dy bao la
Random Forest va XGBoot. Ngi dung dugce tign hanh thir nghigm
danh gia trén ca hai ma hinh va két qué cho thay XGBoost 13 lra
chon phi hep tat hon cho bai toan du bao lru lrgng va tinh trang
giao théng so vai Random Forest.

Tir khaa: Du béo giao thang; lru lreng giao thang: hoc méy; he
thiing giao thang thang minh; hdi quy.

ABSTRACT

The paper uses a dataset consisting of 2,976 records in CSV
format with 9 input features: Time, Date, Day of Week, Carcount,
Rikecount, Buscount, Truckcount, Total and Situation to serve
as inputs for the traffic flow prediction model. The authors
conducted data analysis and feature extraction to prepare
the dataset for testing two prediction models: Random Forest
and XGBoost. We were tested and evaluated on both models,
and the results showed that XGBoost is a more suitable choice
for predicting traffic flow and traffic conditions compared to
Random Forest.

Keywords: Traffic forecasting; traffic volume; regression;
machine learning; intelligent transport systems.

1. DAT VAN BE

Hién nay, & nhiéu d6 thj I6n trén thé gidi, ddc biét la & nhiing
trung tam kinh té c6 mat d6 dan sé cao, phu thudc I1én vao 6 t6 ca
nhan nén tinh trang tdc nghén giao théng dang ngay cang nghiém
trong, khién cho ngudi dan mat trén 100 gi& méi nam vi ket xe [1].
Tai Viét Nam, Ha No6i cling dang déi mat vdi tinh trang Un tac & muc
bao dong, gay thiét hai kinh té€ tir 1 dén 1,2 ty USD mbi nam [2] va
anh hudng 16n dén nang suat lao déng ciing nhu chi phi logistics.
Lugng phuong tién ca nhan tang nhanh trong khi ha tdng va giao
théng cdng cong chua phét trién kip, khién ngudi dan mat trung
binh 30 - 60 phut méi ngay vi ket xe [2]. Mac du da c6 nhiing né luc
gidi quyét, dén cudi nam 2024 Ha Néi van ghi nhan 36 diém Un tac
trong gi& cao diém, chti yéu do mat dé dan sé cao, dé thi héa nhanh
va ha tang giao théng yéu. Vi vay, viéc cai thién hiéu qua giao théng
mang lai nhiéu lgi ich quan trong cho xa héi. Viéc du bao luu luong
giao théng hé trg hiéu qua qua trinh ra quyét dinh phu hop [3].

Viéc du bao luu lugng giao thdng mang lai rat nhiéu lgi ich
thiét thuc: T6i uu héa 16 trinh xe, gidm thiéu un tac giao thong dé
thi va cai thién hiéu qua théng lugng xe téng thé [4, 5]; h6 trg lén
lich trinh hoat dong cla phuong tién trong hé théng giao thong
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céng cong; giam muc tiéu thu nang lugng lién quan dén viéc di
chuyén, phu hgp véi muc tiéu phat trién thanh phé than thién véi
moi truding va lugng khi thai carbon thap.

C6 nhiéu phuong phéap du bao luu lugng giao théng [6] nhu:
Thong ké, tri tué nhan tao, phuong phép lai. Phuong phap théng ké
truyén théng nhu: HA, ARIMA, SARIMA, loc Kalman... thuc hién dua
vao méi quan hé tuyén tinh gilra di liéu luu lugng hién tai va qua
khi. N6 phu hop vaéi kiéu dit liéu 8n dinh, c6 quy luat 13p lai theo
thai gian. Do giao théng dé thi thudng bi anh hudng bai nhiéu yéu
6 phtc tap nhu thai tiét, tai nan, su kién, tin hiéu dén, hanh vi ngudi
1i... nén phuong phap nay khéng phan (ing tét véi su thay déi dot
ng6t hodc phi tuyén trong dir liéu thuc té.

Phuong phap du bdo luu lugng giao théng dua trén tri tué
nhan tao st dung cac ky thuat hoc may va hoc sau [7-11] dé hoc tur
ditliéu lich sti, tir d6 phat hién cac mau &n va méi quan hé phi tuyén
phuc tap gilta cac yéu t6 giao théng. Phuong phap nay cho phép tu
dong trich xuat dac trung va thich nghi linh hoat véi cac diéu kién
thay d&i cia moéi truding giao thong [7-11] phu hgp hon véi su phiic
tap ngay cang tang cla giao thong do thi hién dai.

Trong ndi dung bai bao nay, nhém tac gia tién hanh phan tich
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va chudn héa di lieu dugc thu thap tir camera tai nut giao théng
dugi dang CSV va tht nghiém kha ndng du bao luu lugng giao
théng cta hai mé hinh Random Forest va XGboot.

2.PHANTiCH DU LIEU

2.1.Mé ta dirliéu

Tap dir liéu dugc st dung trong nghién ctiu nay dugc thu thap
tU camera gidm sat giao théng va luu tri theo dinh dang CSV dugc
dua ra trong Bang 1. Tap dii liéu bao gobm céc cot nhu: Thai gian tinh
theo gi®, ngay, ngay trong tuan va sé lugng cho tiing loai phuong
tién (CarCount, BikeCount, BusCount, TruckCount). Cot “Téng” biéu
thi tng s6 luong cla tat ca cac loai phuong tién dugc phat hién
trong khoang thai gian 15 phut. B6 dit liéu dugc cap nhat 15 phut
mot diém. Ngoai ra, bo dit liéu bao gém moét cot chi ra tinh hudng
giao thong dugc phan loai thanh 4 loai: 1 - Heavy, 2 - High, 3 - Normal
va 4 - Low. Drliéu tinh huéng giao théng nay gitp danh gia mic d6
nghiém trong cla tinh trang tac nghén va theo doi tinh trang giao
théng tai cac thdi diém va ngay khac nhau trong tuan.

2.2. Phan tich cac dac trung trong bo dit liéu

Viéc phan tich dt liéu dé kiém tra xac dinh tinh toan ven cua
di liéu, d@r liéu 16i, dit liéu ngoai & (nhiéu)... lam anh huéng téi qua
trinh huan luyén mé hinh. Xac dinh xu huéng ctia di liéu nham xac
dinh yéu t6 anh huéng t&i moé hinh du bao.

- Phén tich thanh phdn cta dong giao théng: Viéc phan tich thanh
phan ctia dong giao thdng dugc thuc hién dua trén loai phuong tién
trong bé dir liéu. Két qua phan tich cho thdy phuong tién 6 té con
“Car” chiém s6 lugng |6n nhat so vai cac loai phuang tién khac nhu xe
may/xe dap “Bike’, xe buyt “Bus”va xe tai “Truck”. Diéu nay cho thay su
phan bé khéng dong déu gilra cac loai phuong tién

- Phan tich luu lugng giao théng theo thoi gian: Phan tich luu
lugng giao thong theo thdi gian 1a yéu t6 cét 16i trong du bao. Tién
hanh phan tich luu lugng giao théng trung binh theo gi& cho thay
luu lugng thap nhat vao ban dém, tdng dan tir sang sém va dat dinh
diém vao gid di lam budi sang (khoang 7 - 9 gid). Sau d6, luu luong
gidm xuéng vao gilta ngay va tang trd lai, dat dinh diém lan thi hai
vao gid tan tam budi chiéu/téi (khodng 16 - 18 gid), trudc khi gidam
nhanh chéng vao cudi ngay. Két qua phan tich nay chi ra dugc hanh
vi di lai hang ngay clia ngudi dan.

- Phan tich luu lugng giao théng trung binh theo ngay trong
tudn: Ngoai bién déng hang ngay, luu lugng giao théng con thé
hién su khac biét gilta cac ngay trong tuan. Két qua phan tich dugc
thuc hién da chira luu lugng giao théng trung binh theo ngay trong
tuan bién déng tu thi Hai dén Cha nhat. Cac ngay trong tuan c6 luu
lugng trung binh cao hon va cuéi tuan co luu lugng khéc biét hon.

- Phan tich cdc tinh huéng giao théng: Cac tinh huéng luu lugng
giao théng dugc phan tich bao gom: “normal” (binh thudng), “low”
(thap), “high” (cao) va “heavy” (rat cao/un tac nang). Két qua phan
tich cho biét tan suat xuat hién cda ting tinh huéng: Tinh huéng
"normal" chiém ty 1 I6n nhat, diéu nay cho thay phan I6n thai gian
giao thong dién ra & muc binh thudng. Nguoc lai, ty 1é cta "high"
hodc "heavy" & muic cao cho thay trong bo dit liéu hién cé c6 nhiéu
truong hop un tac.

2.3. Trich chon dac trung dit liéu

Qua phan tich & trén ta ¢6 bé di liéu méi phuc vu cho mé hinh
du bao ctia nghién ciu. Viéc trich chon dac trung di liéu dé danh
gia mé&i quan hé gilra cac bién théng qua bi€u d6 ma tran tucng
quan heatmap. Bi€u d6 nay hién thi hé s6 tuong quan Pearson gia
tat ca cac cap bién trong tap dit liéu, bao gom Time, Date, Day of the
week, s6 lugng cua tiing loai phuong tién (6 t6, xe may/xe dap, xe
buyt, xe tai), tdng s6 lugng phuacng tién va tinh hudng giao théng.

Gia tri trong moi 6 clia ma tran thé hién cudng dé va chiéu cia mai
quan hé tuyén tinh gilra hai bién tuong (ing, véi mau sac dugc ma
héa tU den nhat (tuong quan nghich manh) sang den dam (tuong
quan thuan manh) va cdc mau nhat han biéu thi tuong quan yéu.

Hinh 1. Biéu d6 nhiét phuc vu trich chon déc trung

Két qua phan tich cho thay hé sé tuang quan rat cao gila Car
Count va Total (0,97). Do d6, 6 t6 con la thanh phan chiém ty trong
I6n nhat va c6 sy bién déng nhat véi téng luu lugng. Bike Count
cling cho thdy tuong quan manh vai Total (0,89), trong khi Bus
Count (0,79) va Truck Count (0,73) c6 muc dd tuong quan vdi Total
thap han. Diéu nay chi ra ring cdc mé hinh du bao luu lugng téng
thé c6 thé dugc chi phéi chli yéu bsi hanh vi cia 6 td con va xe may/
xe dap. Mé&i tuong quan duong nhung khéng qua cao gitia cac loai
phuong tién véi nhau nhu Car Count véi Bike Count 13 0,72 cho thay
mac du ching c6 xu hudng bién dong cung chiéu nhung muc d6
déng bo khéng hoan toan tuyét déi, phan anh sy khac biét trong
muc dich va thdi gian di chuyén cda tiing loai phuong tién.

Xét moi quan hé clia cac yéu té thai gian véi luu lugng, bién
Time c6 méi tuong quan duong & muc trung binh véi cac bién dém
s6 lugng phuang tién (khoang 0,30 dén 0,45) va véi Téng s6 lugng
phuong tién (0,48). Mac du khéng phai la tuong quan rat manh (gan
1), gia tri duang nay cho thay cé mét xu huéng tang luu lugng tuyén
tinh chung tur sédng dén chiéu téi trong ngay. Mat khac, bién Day of
the week cho thdy méi tuang quan rat yéu hodc gan nhu khong cé
Vi tat ca cac bién dém s6 lugng va Téng luu lugng (hé s6 rat gan
0). Bién “Day of the week” trong tap dit liéu dugc ma hoa theo cach
khong tao ra méi quan hé tuyén tinh manh vdéi luu lugng hoac anh
huéng clia ngay trong tuan, lam thay d&i muc luu lugng trung binh
téng thé chu khéng phai la mot tuang quan tuyén tinh truc ti€p véi
cac bién dém trong toan bo tap di liéu.

Ngoai ra, méi quan hé gilra Tinh huéng giao théng (Traffic
Situation) va cac bién khac la cuc ky quan trong. Bién Traffic
Situation cho thdy méi tuong quan thuan manh mé vdéi Téng s6
lugng phuong tién (0,88). Di€u nay cho thay, khi s6 lugng phuong
tién trén dudng tang Ién, tinh trang giao thong cé xu hudng xau di
(chuyén sang “high” hodc “heavy”). M6i tuong quan nay cling manh
vai Car Count (0,87), Bike Count (0,75), Bus Count (0,61) va Truck
Count (0,62), an luot theo thi tu déng gép vao téng luu lugng. Mai
tuong quan duang nhung & muc thap hon véi Time (0,29) va gan
nhu khong c6 vai Day of the week (-0,02). Di€u nay ngu y rang, mac
du gid cao diém co6 xu hudng xay ra un tac hon, ban than bién thaoi
gian va ngay trong tuan khéong c6 méi quan hé tuyén tinh manh vai
muc d6 nghiém trong cda tinh huéng giao thong khi xem xét toan
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bo tap dit liéu. Diéu nay nhan manh rang chinh lugng phuong tién
trén dudng tai mot thdi diém mdi la yéu t6 quyét dinh chinh dén
tinh huéng giao thong. Phan tich ma tran tuong quan da cung cap
bang chiing dinh lugng vé maéi quan hé gitta cac bién. N6 xac nhan
tam quan trong clia cac loai phuang tién, dac biét 1a 6 té con, ddi véi
téng luu lugng, lam néi bat su phu thudc cda luu lugng vao yéu té
thai gian trong ngay va chiing minh mai lién hé chit ché giia téng
50 lugng phuong tién va tinh trang giao théng. Mac du méi quan hé
V@i ngay trong tuan cé vé yéu vé mat tuyén tinh, cac phan tich khac
(nhu biéu d6 trung binh theo ngay) cé thé tiét 16 nhiing khéc biét
phi tuyén tinh hodc anh hudng gian tiép.

Nhing phat hién nay la co s& cho viéc lya chon cac bién dau
vao cho mé hinh dy béo va xac dinh cac yéu t6 chi phéi luu lugng
giao thong.

3. MO HINH DU BAO

Tién hanh xay dung moé hinh dy bao luu lugng va tinh trang
giao théng trong ngan han, gidp nhan dién sém cac mdc d6 un tac
(low, normal, high, heavy). M6 hinh dugc phét trién dua trén dit liéu
thai gian - khéng gian thu thap tai nut giao, véi cac dac trung dau
vao gém: Sé lugng phuong tién theo loai (CarCount, BikeCount,
BusCount, TruckCount), ddc trung thdi gian (Hour, DayOfWeek,
IsWeekend) va dac trung théng ké ngan han (Total_lag1, Total_
roll3). D{t liéu sau khi dugc phan tich, chudn héa va huan luyén trén
hai thuat toan |a Random Forest va XGBoost d€ so sanh hiéu qua du
bdo. Hiéu suat ctia mé hinh dugc danh gia qua ma tran nham lan.

3.1.Thuéat toan Random Forest

Thuat todn Random Forest Ia mé hinh t8 hgp ca nhiéu cay
quyét dinh doc lap. Qua trinh thuat toan dién ra nhu sau:

1) TU tap dir liéu géc, thuat toan lay mau ngau nhién nhiéu
tap con.

2) V6i méi tap con, xay dung moét cay quyét dinh bang cach:

- Tai méi nut, chon ngau nhién mot tdp con cac dac trung
(features);

- Chon dac trung chia tach t6t nhat dua trén chi s6 giam
phuong sai (Variance Reduction) hodc MSE (Mean Squared Error).

3) Khi du bao, mdi cay tao ra mét dy doan riéng.

4) Két qua cudi ciing la trung binh gia tri du bao tir tat ca cac cay:

P=%ZH:E )

Trong do:

¥ - Gia tri du bao cuéi cing clia Random Forest, la két qua ma
mé hinh xuét ra sau khi t6ng hgp két qua tir tat ca cac cay trong
riing. Pay chinh la du bao luu lugng giao théng cudi cling;

N - S6 lugng cay quyét dinh trong mé hinh Random Forest.
Trong nghién ctu nay, N=100 cay. Méi cay dugc huan luyén doc lap
trén mot tap con dit liéu;

#; - Gia tri dy bado cla cay thit|, Ia két qua ma cay quyét dinh tha
i dua ra cho cing mét mau dau vao;
M o7, -Téng gid tri du bao cua tat ca cac cay, la téng hgp toan
b6 cac du bao riéng |é clia tiing cay dé tinh trung binh;

# - Hé s8 trung binh, biéu thi rang moi cay déu dugc coi trong
nhu nhau, méi cay déng gop mot phan 1/N vao du bao cudi cung.

Mo hinh dugc thiét lap véi cac thong so sau:

- max_depth = 10 nham gidi han d6 sau cla cay;

- min_samples_split = 10 d€ ddm b&o méi nut chi tach khi cé
da dir liéu;

- random_state = 42 dé€ duy tri tinh tai lap.

3.2. Thuéat toan XGBoost (Extreme Gradient Boosting)
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XGBoost huan luyén nhiéu cay quyét dinh nhé (regression
trees) ndi ti€p nhau. Mbi cay mai dugc thém vao dé giam sai s
(Residual Error) ma toan bdé mé hinh truéc d6 mac phai. P& du bao
luu lugng xe tai thai diém t, ta cé:

y, - Gid tri luu lugng giao thong thuc té;

(k) - Gia tri du bao sau k cay dau tién.

Thuat todn sé thém cay thi k+1 sao cho:

Fi (ke + 1) = KLk + ifianix) )

Trong dé:

- Ne+1lXi) - Cay quyét dinh mai hoc dugc, du bao phan sai léch
con lai (Residual);

-1 - Hé s6 hoc (Learning rate), diéu chinh téc dd cap nhat mé hinh.

Ham mdt mat (Loss Fuction):

Dé do d06 sai khac gidia gia tri that va du bao:

L= oi- 5y 3)
=1
XGBoot khong chi gidm sai s6 nay ma con thém hé sé phat
(Regularization) dé tranh overfitting:

4
Obj =L + ZHU',,] @)
[

Trong d6: fXfi) = T + + A ET, w? (5)

y - Phat dé phtic tap clia cay (s6 nut 13); A - Hé s6 phat d6 I6n
cla trong s6 13; T - S6 nut 14 trong cay thua k; w, - Gié tri du bao tai
nut la thaj.

Xdy dung cdy quyét dinh:

Mbi cay dugc xay dung dua trén gradient clia ham mat mat.
Cay dugc chia nhanh tai vi tri dac trung (feature) nao gitp giam sai s6
nhiéu nhat. Céng thic chon diém chia ti uu dugc xac dinh nhu sau:
1 () (Ge) _ G+ Gg)? (6)
Z|H, ¥~ Hg+h Hp+Hg+h

Trong do: G, G, - Tong gradient bén trai va bén phai cta diém
chia; H, HR—T6ng hessian (dao ham bac hai) tuong Ung ; A, y - Cac hé
s8 diéu chuan (Regularization). Diém chia c6 Gain 16n nhat sé dugc
chon d@é tach nhanh.

Du bdo téng hop:

Sau khi xdy dung K cdy, du bao cudi cing cho mét mau x, la
téng c6 trong s6 clia cac cay:

Gain =

K
5= nfilx) %
k=1

Trién khai md hinh huan luyén thuc té, cac tham s6 khéi tao
cho mo6 hinh nhu sau:

- n_estimators = 100: T6ng s6 vong boosting (s6 cay);

- max_depth = 6: GiGi han d6 sdu méi cay dé tranh qué khép;

- learning_rate = 0,1: T6c d6 hoc, giip mé hinh hoi tu dan
nhung 6n dinh;

-n_jobs =-1:Tan dung toan bo CPU dé song song héa tinh toan;

- subsample =0,8: Lay ngau nhién 80% dt liéu méi vong;

- colsample_bytree=0,8: Ldy ngau nhién 80% dac trung;

-reg_lamda=1,0: Hé s6 phat L2;

- reg_lamda=0,0: Hé s6 phat L1;

-random_state = 42:Dam béo tinh tai lap ctia qué trinh huan luyén.

4.THU NGHIEM VA DANH GIA

4.1. Thi nghiém dung RF va XGBoots huan luyén mé hinh
du bao

Tién hanh tht nghiém du bao véi hai mé hinh XGBoots va
Random Forest v&i bé dit liéu gém gom 2.976 ban ghi dudi dinh
dang tép CSV va 9 dac trung dau vao: Time, Date, Day of Week,
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Carcount, Bikecount, buscount, truckcount, total, situation

Két qua & Hinh 2b khi sit dung bé dit liéu cho phuong phap
XGBoot dé huan luyén cho mé hinh du béo luu lugng giao théng
cho thdy cac diém dir lieu phan bé rat sat véi dudng chéo chinh,
chiing td6 m6 hinh du doén chinh xac cao. Vé sai s6 hé thong khong
c6 dau hiéu léch nhiéu vé mét phia, d6 phan tan thap quanh dudng
y-x cho thdy mé hinh 8n dinh, khéng du doan qué xa véi thuc té.
D6 déc dudng héi quy gan nhu trung véi dudng chéo cho thady mo
hinh hoc t6t méi quan hé tuyén tinh hodc phi tuyén gidra bién dau
vao va dau ra.

Két qua trén Hinh 2a cho phuong phap Random Forest cho
thdy cac diém hinh tron rai gan dudng chéo ching té mé hinh c6
d6 chinh xac kha cao, van con mét s diém nam léch xa dudng chéo,
dac biét & gia tri cao do mé hinh it gap cac mau ¢6 luu lugng cao va
chua hoc t6t nhiing dang nay. Pa s6 diém gan dudng chéo cho thdy
mo6 hinh du doén téng luu lugng kha én. Tuy nhién, & khu vuc luu
Iugng cao (>200), m6 hinh c6 vé du doan thap hon thuc té. Du doan
tét & 16p normal nhung kém & I6p “low” va “hight”.

Hinh b Bidu di gich trj dye Beber v thre &
wrur mid ink X Hoor

FHitak o Bidn o gid red de dodn v o 18
colir mad hink RendomForer

Hinh 2. Biéu d6 so sanh gi tri du bdo va thuc té clia cécméd hinh

4.2, Panh gia hiéu suat ciia mé hinh dua trén ma tran nhamlan

Panh gia hiéu suat mé hinh dua trén ma tran nham lan trong
nhiém vu phan loai tinh trang giao thong thanh 4 muc: heavy, high,
low va normal. Két qua trén Hinh 3a cho thdy mé hinh sir dung
phuong phap Random Forest dat hiéu suat phan loai cao déi véi
hai I6p heavy va normal, véi s6 lugng du doéan dang lan lugt la 129
va 327 trén téng s6 137 va 334 mau thuc t&, tuong Ung véi d6 chinh
xac khoang 94,1% va 97,9%. Hiéu sudt ctia mo hinh déi véi hai lop
high va low han ché hon so véi I6p heavy va nomal. Cu thé, chi c6
49/64 mau high va 56/60 mau low dugc phan loai chinh xac, tuong
Ung vdéi d6 chinh xac lan lugt la 76,5% va 93,3%. Phan I6n cac mau
kha tuong déng véi nhau, chiriéng 16p normal la vugt trdi hon han.
Diéu nay thé hién rd xu huéng thién léch ctia mé hinh vé phia l&p c6
tan suat xuat hién cao hon trong tap huan luyén.

i ™ I 1 -
¥ ‘ - ] = .

Himh a: Mea tegn nhdm fdn i ding Fiah b Ma trgin nhdm fin ke dime
RandomFarest X Roors

Hinh 3. Ma tran nham lan

Doi vai phuong phap XGBoost & Hinh 3b cho thay giam
thiéu dang ké cac 16i nham 1an lién I6p, dac biét la gitia low, high
va normal. Cai thién precision va recall rd rét & tat ca cac nhan, tu
dé tang dod 6n dinh va nhdt quan trong viéc phan loai tat cd cac
muc giao thong. L&p normal dugc mo hinh du doan chinh xac
nhat (328/334 — ~98,2%), 16p low ciing dugc mé hinh nhan dién
t6t (58/60 — ~96,7%), I6p high c6 dd chinh xac thap hon mét chut
(57/64 — ~89,1%). M6 hinh XGBoost cho thdy dé chinh xéc cao va

kha nang phan biét cac I6p rat tét.

Bang 1 thé hién cac chi s6 danh gia moé hinh phan loai tinh
trang giao thong bao goém cac chi sé: precision (d6 chinh xac) la ty
I& cac du doan dung trén téng s6 du doan cho mét I6p; recall (d6
bao phu) la ty 1& du doan dung trén téng s6 mau thuc té cta I6p do;
F1-Score trung binh diéu hoa gilta Precision va Recall 1a chi s6 t6ng
hogp thé hién su can bing gilta d6 chinh xac va dé bao pha.

Bang 1. Céc chi s6 danh gia theo tling I16p cho mé hinh RF va
XGBoots

Thuat toan Accuracy | Precision Recall F1-score
Random Forest 0,9429 0,9433 0,9429 0,9417
XGBoost 0,9630 0,9629 0,9630 0,9628

TU céac chi s6 trén, 6 thé khdng dinh rdng mo hinh XGBoost
thé hién hiéu suat vuot trdi hon rd rét so v6i Random Forest. Md
hinh nay khéng chi dy doan chinh xac hon ma con én dinh hon
trong viéc mé hinh héa méi quan hé gilia bién dau vao va dau ra.
XGBoost la lya chon pht hgp hon cho bai toan du bao luu lugng va
tinh trang giao théng so véi Random Forest.

5. KET LUAN

Noi dung bai bao da khai thac bo dir liéu dugc thu thap tu
camera giao thong gém 2.976 ban ghi duai dinh dang CSV va phén
tich dé xac dinh xu hudng gilia cac dac trung dau vao: Time, Date,
Day of Week, carcount, bikecount, buscount, truckcount, total,
situation lién quan dén mé hinh du bao luu lugng giao thong. Viéc
Ung dung cac thuat toan Random Forest va XGBoot vé&i 80% d(r liéu
dé hudn luyén cho mé hinh du bao luu lugng giao théng va 20%
dir liéu dé kiém tra da cho ra dac tinh bam giéng nhu dac tinh thuc
té. Viéc danh gia hiéu suat cda thuat toan thong qua ma tran nham
lan déu nhan dugc két qua t6t & ca hai phuong phap. Tuy nhién, mo
hinh XGBoost thé hién hiéu suat vuat troi hon so véi Random Forest.
Mé hinh nay khéng chi du doén chinh xac hon ma con én dinh hon
trong viéc mé hinh héa méi quan hé gilia bién dau vao va dau ra.
XGBoost la lya chon phu hgp t6t han cho bai toan du bao luu lugng
va tinh trang giao théng so véi Random Forest.
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Optimize green transport connections with co-road people
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TOM TAT

Bai bao dé xuat he thang ghép hanh trinh (C2C) cho xe may dién
cé nhan, ket ndi nguai sér hitu xe vai hanh khach di cong tuyén,
nham tdi wu haa higu sudt st dung phuong tign va hedng tai muc
tieu Net Zero 2080. Phuong phép tiép can duva trén (i) ma hinh
haa da thi khong gian-thiri gian trén cac diém trong tam (POIs)
tap trung nhu céu lan; (ii) thuat toan ghép lai ket hop chi muc
khang gian-thri gian (tryc tuyén) va khap song phuong cd trong
sd tdi da (tdi wu ghép khach) dé dat higu sufit cao va thai gian
thuc. Nghién ciu tai Ha Nai cho thay he sd ghép ca thé dat 16
(giam 30 - 40\% km) va gidm phat thai G0, dang ké (2 - 4 tén/
ndm), mé hinh nay ching minh tinh kha thi cao va khé nang nhan
rong tai cac khu virc tap trung nhu cdu di chuyén lan nhu cum
trudng hoc, ga metro va trung tdm thueong mai. Viec danh gia
tac dong dua trén ba chi sd (KPI) toan dién bao gom ty I8 ghép
(km) taii wu, lrgng GO, gidgm duge, (CSAT) va ty le khigu nai.

Tir khda: Xe may dien; POls; ghép hanh trinh trang tuyén; Net
Lero; CO, tranh phat thai; kinh té chia sé.

ABSTRACT

The article proposes a (CZC) trip matching system for personal
electric motorbikes, connecting vehicle owners with passengers
traveling on the same route, aiming to optimize vehicle
utilization efficiency and towards the Net Zero 2050 target.
The approach is based on (i) spatio-temporal graph modeling on
focal points (POIs) with high demand concentration; (i) a hybrid
matching algorithm combining spatio-temporal indexing (online)
and maximum weighted bilateral matching (optimal passenger
matching) to achieve high efficiency and real-time. Research in
Hanoi shows that the matching coefficient can reach 1.6 (reducing
30 - 40\% km) and significantly reducing C0, emissions (Z - 4
tons/year), this model proves its high feasibility and replicability
in areas with high travel demand concentration such as school
clusters, metro stations and commercial centers. |mpact
assessment is based on a comprehensive set of (KPI) indicators
including optimal (km) coupling ratio, GO, reduction, (CSAT) and
complaint rate.

Keywords: Electric scooters; POIs; route matching; Net Zero;
CO, emission avoidance; sharing economy.

1. DAT VAN BE

Nhu cau di chuyén ngén (3 - 10 km) quanh (POls) & dé thi rat
cao nhung xe mdy ca nhan ché 1 ngudi dang lang phi, gay Un tac,
va tdng CO,. M6 hinh chia sé ghé trong trén xe may dién (C2C) la
gidi phap giao thong xanh, gitip gidm chi phi, phat thai va ap luc ha
tang, ho trg cam két (Net Zero 2050).

Nghién ctru hién tai bé sét loai hinh xe hai banh dién véi béi
canh (POls) day va ctra s6 thai gian hep.

Muc tiéu nghién ctu: (i) M6 hinh héa bai todn ghép trung
tuyén theo khéng gian-thgi gian; (ii) thiét ké thuat toan ghép truc
tuyén t6i uu hoa két noi; (iii) danh gia toan dién tac dong kinh té - xa
héi - m6i trudng phu hgp véi muc tiéu (Net Zero).
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Hinh 1. Xe xang truyén thong va xe may cdi, thai khoi md mit 1a mt trong nhiing
nguyén nhén gay 6 nhiém khong khi nghiém trong (tang lugng phat thai C0,)
(Nguén: Tap chi dién t& Ngudi do thi, ngay 23/7/2025)
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2. PHUONG PHAP NGHIEN cUU

2.1. M6 hinh héa

DO thi khong gian - thai gian G = (V, E) trén tap dir liéu cac
diém trong tam POls; dinh la (PO, th&i diém), canh gém di chuyén
(khong gian) va cha/dén (thai gian). Bién quyét dinh gém x, , (ghép
hanh khéch h véi tai xé d) vay, (canh e dugc st dung). Ham muc tiéu
t6i da hoa Igi ich tdng hap gém tiét kiém chi phi, km tréng dugc két
ndi t6i uu va giam phat thai CO, dudi cac rang budc kha thi vé cta
s6 thai gian va dd vong dugc mé ta tai Hinh 2.

Space &
Campus At) Leei)
¥ i3
2
¥ ¥a ¥a
Campus At
Time
M;-!rr:’:]\
¥a Bus Hulb,1
Bus Huly Do
g

[ | s

Hinh 2. M hinh héa theo s d6 khong gian va thai gian G = (V, E)

Qua Hinh 2, mé hinh héa theo d6 thi G = (V, E), trong do:

(1) Truc [Khong gian x Thai gian], cdc POIs (Campus/ Metro/
Bus Hub/ Dorm) tai hai thai diém [t, t+1];

- Canh di chuyén (khéng gian - spatial) va chd/don (thai gian -
temporal) dugc t6 mau khac nhau;

- C6 huyén thoai (legend) bién quyét dinh x
tiéu t6i da hoa lgi ich.

(2) Gia st c6 tap hanh khach H, tap chti xe dién D:

-MéiyéucauheHcé (o, d, )

- Méi tai xé d € D 6 16 trinh (r );

- Qua tap dit lieu cac diém trong tam POIs va clra s6 thai gian
[, kém nang luc 1 ghé tréng.

(3) Xay dung dé thj G = (V, E) trén khong gian/thdi gian:

- Co dinh V 1a (PO, thaoi diém),

- Canh E gom:

1/ Di chuyén (khéng gian): Chiphi C__ _ (thai gian/ d6 vong).
2/ Cha/ ddn (thai gian): Chi phi C

(4) Bién quyét dinh:

-X,, € {0,1}: 1 néu ghép hanh khach h véi tai xé d;

-y, €{0,1}: 1 néu canh e dugc sir dung trong hanh trinh ghép.

(5) Ham muc tiéu (da muc tiéu quy déi), dugc xay dung theo
cong thic (1):

o Yo V@ ham muc

wait®

max E‘xm (A8a + A ACsg + Agdly,) (‘])
]

Trong dé:

- AS - Tiét kiém chi phi cho hai bén;

- AC - km don |é thay thé;

- AE - CO, tranh phat thai;

-\, A, -Trong s6 chinh sach.

Rang buéc:

- MGi h ghép t6i da 1 tai xé: < 1.

- Kha nang ghép theo “ctfa s thai gian va d6 vong”toi da e: x,
=0 néu khong théa man.

- Ludng trén d6 thi khéng gian/thoi gian dam bao tinh kha thi
hanh trinh (rang buéc trény ).

(6) Trong d9, viéc ghép theo “clfa s8 thai gian va dé vong” la hai
rang budc dé quyét dinh mot cdp hanh khach - tai x€ c6 thé ghép
chung chuyén hay khéng:

a) Clfa s6 thai gian (time window)

-Y nghia: Méi yéu cau di c6 khodng thai gian chap nhan dugc
dé don va dén (vi du: Dén trong 10 - 15 phut t6i, dén noi trudc 8:30).

- Rang budc: Chi ghép néu thoi diém tai x€ c6 thé quay téi
diém don nam trong khoang d6 va thai gian dén du kién khéng
vugt han ctia hanh khach.

- Vi duy: Hanh khéch can dén trong khoang [08:00, 08:10]. Néu
tai xé du kién dén diém doén 08:07 - hogp 1&; 08:12 - khéng hop lé.

b) D6 vong (ty 1é va ngan sach dudng vong - detour ratio/
detour budget, ky hiéu €)

- Y nghia: Mic “di vong” t6i da tai x& sén sang chap nhan khi
ghép thém hanh khach, so vai quang dudng/thdi gian géc cla tai xé.

- Cach tinh (mét trong hai dang phé bién):

- Theo quang dudng, dugc xac dinh bang cong thic (2):
Siruing dvimg pew kki ghip

r -
e g
S uing dvma pic

: )

- Theo thdi gian, dugc xac dinh bai cong thic (3):

- Rang budc: Chi ghép néu do vong < € (vidu e =10 - 12%).

- Vi du: L6 trinh géc 6 km. Sau khi ghép phai ré don thém 0,5
km r6i tra khach léch 0,7 km — t8ng ~7,2 km. D6 vong dugc tinh =
7,2/6 - 1 =20%. Néu € = 12% — khong ghép.

¢) Viéc co hai rang buéc trén va ghép trong thuc té€ (quy tac
nhanh), béi vi:

- Clra s6 thoi gian dam bao dung gid va gilt chan ngudi ding
(CSAT).

- DO vong bao vé lgi ich tai x& va chat lugng hé thong (khéng
bién ghép doi thanh di “vong véo” qua muic).

- Loc ting vién theo ban kinh R (gan tuyén cda tai x€).

- Kiém tra clfa s6 thdi gian: ETA d6n va ETA dén phai nam trong
khoang chap nhan.

-Tinh d6 vong du kién; chi gilr cap c6 d6 vong < &.

-Trong cac cap con lai, chon cap lgi ich bién cao nhat (tiét kiém
chi phi + km don Ié thay thé + CO, tranh phat thai).

- Ggi y thuc hanh: Vi chuyén dé thi 3 - 10 km, thiét lap At (cta
s6 chd) 10 - 15 phut va & (@6 vong) < 10 - 12% thudng cho ty l1é ghép
t6t ma van gil trai nghiém.

2.2.Thuat toan

St dung chi muc khéng gian/thdi gian (R-tree + time buckets)
dé loc ting vién, cu thé:

- Ghép truc tuyén nhiéu tiéu chi theo lgi ich bién;

- Binh ky ghép 16 (batch) bang khép song phuong cé trong s6
t6i da (Hungarian/min-cost flow) trong khung thdi gian tur 1 - 5 phut.

(1) Lap chi muc khong gian/thai gian:

- R-tree (khdng gian - spatial) + Time-buckets (thsi gian -
temporal);

- Loc so b theo ban kinh R va At.

(2) Ghép truc tuyén nhiéu tiéu chi:

- B6 ting vién C(h) gém tai x€ trong ché (POl gan, cung hudng,
con ghé).

-Tinh Igi ich bién g(h,d) (tiét kiém chi phi + km thay thé + CO,).

- Chon dv=arg g(h, d) néu g(h, d*) = 6 (hgudng nhan).

- Cap nhat trang thai (cra s6 thai gian, vi tri du bao).

(3) T6i uu 16 (batch) theo khung thai gian ti 1 - 5 phat: Giai
khép song phuang cé trong s6 t6i da trén d6 thi Ung vién bang
dong chady Hungary/chi phi t8i thiéu.

Nhu vay, do phuc tap gidam manh nhg loc POIs va clia s6 thoi
gian; 16 (batch) gitp gan t6i uu ma van dap ng thdi gian thuc.

2.3. Chi sé danh gia

Ti 1& ghép (CR), hé s6 ghép (ngudi/chuyén), km don lé thay
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thé, CO, tranh phat thai, khi€u nai/1.000 chuyén, chi s6 hai long clia
khach hang (CSAT), tiét kiém chi phi trung vi cho ngudi dung, thu
nhap bé sung cho ngudi cé xe. Chi s6 danh gia duoc tinh:

-Tilé ghép (CR), hé s6 ghép ¢ (ngudi/chuyén).

- Km don lé thay thé bai cong thuc (4):

i
< = Murip * Benes ¥ {1 - =
Ky = Nurg * thaet % (1 - 2) 4

- CO, tranh phat thai dugc xac dinh bai cong thic (5):

Ol ided = K ® EF et von EFeey (5)

+CO,, ...q- Hé 56 phét thai phuong an tham chiéu (xe xang ca
nhan/xe 6m xang).

- Chat lugng: Chi s6 hai long cta khach hang (CSAT) sau
chuyén, khiéu nai/1.000 chuyén.

- Kinh té&: Tiét kiém chi phi trung vi ngusi dung, thu nhap bé
sung cho chu xe, phi nén tang.

- Cong ddng va an sinh xa hoéi: Gidm luu lugng phuong tién,
qua do6 gidm nguy cao tai nan giao thong (tdng an toan giao théng);
tdc dong Ién dén yéu t6 moi trudng xanh thong qua viéc giam khi
phét thai CO, huéng dén Net Zero.

3. KET QUA NGHIEN CUU

3.1. Thuc trang két néi xanh theo POIs

- Nhu cdu di chuyén cao diém bung né quanh cac (POIs) (ga
metro, trudng hoc), nhung cung xe dién trong ghé lai phan tan, dan
dén léch cau - cung va ty 1é ghép thap.

- Cac hoat dong di ghép tu phat (qua nhom kin) thiéu (KYC),
ky quy va danh gia hai chiéu, gay rai ro an toan va can tré kha nang
ma rong.

- Hiéu qua mai truong bi bé ngd do nhiéu (km) don [é va CO,
tranh dugc chua dugc Do ludng - Xac minh - Bao cdo (MRV).

- Viéc thi€u (MRV) khién mé hinh khéng thé huy déng tai trg
dua trén két qua.

- Bang ching thi diém cho thdy ty & ghép (CR) cao (70%) chi
khi c6 diéu phéi cht ddng tai (POIs) va chi muc theo gid.

-Thuc trang nay ham y can phai chuyén déi tu di ghép tu phat
sang nén tang s6 c6 kiém sodt.

- Nén tdng mdi phai bao gém céc co ché (KYC), (SOP) tai diém
ghép, cung vdi viéc do luang chuén héa tac dong moéi trudng (CO,
gidm dugc) dé dat dugc hiéu qua bén ving.

3.2. Cac nhan té tac déng

a) Cau tric nhu cau theo POI - thai gian

- Mat dé theo POI: Cang gan ga metro/tram buyt/cng trudng,
bénh vién/trung tdm thuong mai/..., xac suat trung tuyén cang cao
- nang CR, ¢.

- At (cra s6 chd): At rdng ting co hodi ghép nhung lam tang
thai gian chd; can téi uu theo ting POI/khung gid.

-d__, (quang dudng trung vi): d__, 16n gidp lgi ich ghép (km
thay thé, CO,) tang, nhung néu qua dai sé tang rang budc do vong.

b) Tham sé thuat toan

- R (ban kinh ghép): Tdng R — tang tap Ung vién —» CRT nhung
dd vong va thdi gian tiép can c6 thé T nén R thich nghi theo mat
doé POL.

- £ (d6 vong t6i da): € I6n dé ghép han nhung gidm trai nghiém;
khuyén nghj € < 10-12% cho quang 3 -10 km.

- 0 (ngudng loi ich bién): Kiém soét chat lugng ghép; 6 qua
thap — ghép “kém lgi ich’, © qué cao — bd 1& co hoi ghép.

¢) Chat luong dit liéu va chi muc
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- Vi tri thai gian thuc, R-tree + time-buckets rdt manh dé phuic
tap, duy tri dap Ung thdgi gian thuc (SLA 1 -5 phut cho 10).

d) Ca ché tin cdy - an toan - khuyén khich

- KYC + danh gia hai chiéu + bao hiém/ky quy tang ty 1& hoan
tat, CSAT, gidm khiéu nai.

- Ha tang “diém ghép xanh”: Ché diing 1 - 2 phut, lan ti€p can,
tram sac — rdt ngén thai gian ti€p can, tang CR.

- Khuyén khich chinh sach: Cong nhan CO, tranh dugc phat
thai, uu dai d6/sac, truyén thong “di ghép xanh’.

3.3. Han ché hién tai

- Sai s6 dinh vi/POI (GPS tr6i, POl khéng chudn héa c6ng/luéng
vao ra) - loc iing vién sai, giam CR.

- Rao can an toan va phap ly cho mé hinh C2C hai banh (chuén
bao hiém, trach nhiém dan su, quy tic diém ghép).

- NUt 8 chai gi& cao diém: Néu chi dung ghép online, do tré
tang; can 16 1 - 5 phut.

- Pong luc tai x€ chua t6i uu: Phi/dé vong/khen thudng chua
can bang — bo ghép.

- Thiéu ca ché MRV CO,: Khéng chiing nhan dugc tac déng —
kho thu hut tai tro két qua.

3.4. Thi nghiém minh hoa tai d6 thi Ha Noi

Ha Néi la trung tam I6n vé gido duc, y té va thuong mai, dan
dén nhu ciu di chuyén khéng 16 va tap trung, déng thai ha tang
chua dap ung kip. Tinh dén dau 2025, Ha Néi quan ly trén 8 triéu
phuong tién (chua ké 1,2 triéu ngoai tinh) véi 15% la xe dién. Quy
mo phuong tién nay kéo theo hé luy bao dong la un tac va 28 triéu
tan khi phat thai (CO)/nam. Do vay, “Giai phap xe xanh dé thj - t6i uu
héa két n6i giao théng xanh” la cap bach cho Ha Noi n6i riéng va cac
d6 thi I16n noi chung. Ha Néi dugc chon thi diém dé tan dung 15%
xe dién c6 san va lam co s& nhan rong moé hinh giai phap xanh nay.

a) M6 hinh sir dung trong nghién ctu

* Chi s6 va cong thuc tinh:

- Km tréng dugc téi uu hay con goi la km don [é thay thé (nam):
Puagc xac dinh theo céng thic (4) trén.

- CO, tranh phat thai (nam): Bugc xac dinh theo cong thiic (5) trén.

- Khong gian thr nghiém: Cum POIs quanh cac khu vuc Cau
Gidy - Thanh Xuan - Béng Pa, doc truc tuyén Cat Linh - Ha Déng.

-Dau vao: S6 chuyén theo gid, phan phdi quang dudng (trung vi
6 km), ctra s6 At khoang 10 - 15 phat, ban kinh ghép R tir 500 - 700 m.

- Chinh sach: Nguéng d6 vong € < 12%; uu tién ghép tai POIs
dé an toan.

* Kich ban mé phong (minh hoa) véi két qua:

Kich ban va két qua:

-N,;,=12.000/nam (1.000 chuyén/thang), $ =1,6,d
EF = 0,09 kg CO,/km.

- Két qua: Km = 27.000 km/ndm = 2,43 tan CO,/nam tranh
phat thai; tiét kiém ngudi dung ~12.000 d/chuyén; CR muc tiéu
>70%.

M6 phong cho thay Km,_ =27.000 km/namva CO,_ .., =243
tCO,/nam trong kich ban thi diém nho. Két qua nhay véi hé sé ghép,
ban kinh ghép va clra s6 thai gian. Rao can gém an toan, bién dong
nhu cau theo mua, chat lugng di liéu; can KYC, SOP tai POIs, danh
gia hai chiéu va gidm sat nhat ky.

b) Ham chinh sach

-Diém manh: Chi phi thap, trién khai nhanh v&i PWA; tan dung
“diém ghép” an toan; dé nhan réng theo cum.

- Rui ro: D6 tin cdy di liéu, an toan, bién déng nhu cau theo
mua; can KYC, danh gia hai chiéu, SOP tai POls, giam sat nhat ky.

-Dao dtic va dit liéu: An danh hoa, chi luu dit liéu ti thiéu; tach
riéng hé so KYC; tuan tha quyén riéng tu va DSR.

=6km,

med
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- Thi diém diém ghép xanh trong/gidp khuén vién trudng va
ga metro/tram buyt; ph6i hgp 3 nha (Nha trudng - Ban vi van hanh
- Chinh quyén).

- Khuyén khich xe dién va ha tang sac; uu dai phi dau/diém ghép.

- Chuin bo KPI tac déng va cc ché céng nhan CO, huy
dong tai trg dua trén két qua.

3.5. Phuong phap/Thuc nghiém

a) Bang thai gian chay (runtime) va théa thuan muc dich vu
(SLA), minh hoa c6 thé tai lap dugc mé ta tai bang 01 (phu luc dinh
kém), trong dé:

Céc s6 lieu dudi day dugc chuan héa cho MVP van hanh quanh
cum POlIs (ga metro/céng trudng) véi 1.000 - 3.000 yéu cau/gid,
thiét bi may cha (server) phé théng (8 vCPU, 16 GB RAM), dinh vi 1 -
2 Hz. Tham s6 mac dinh: R = 600 m, At = 12 phut, € = 12%).

b) M6 ta quy trinh MRV va baseline (do ludng - béo cao - tham
dinh CO, tranh dugc phat thai), dugc mé ta tai bang 02 (Phu luc dinh
kém), trong dé:

* Ranh gidi va déi tugng tinh:

- Ranh gidi du an: Chi tinh km don lé dugc thay thé nhd ghép 2
ngudi/1 xe dién trong pham vi POIs tham gia du an.

- Don vi hoat déng: 1 chuyén ghép thanh céng (co6 log ghép,
log hanh trinh, danh gia hai chiéu).

- Tranh dém trung: M6i km thay thé chi ghi nhan mét lan;
khéng céng gdp néu cd ngudn tai trg khac cung do CO,.

* Baseline (dudng ca sé) - cach chon va bién minh:

- Chon 1 trong céac baseline bao thu (tuy kich ban dia phuong,
khuyén nghi ghi ré trong béo céo):

+ Xe xang ¢a nhan 2 banh (SOA tai Viét Nam): EF _ ~ 0,09 kgCO,/km
(tham chiéu hé s6/tai liéu trong nudc hodc tir GHG Protocol/ IPCC quy ddi
nhién liéu - nén cap nhat khi cé sé liéu cuc bo).

+ Xe 6m xang/goi xe 2 banh: Dung hé s phat thai theo km cla
nha van hanh/dinh muc nhién liéu dia phuong.

+ Phép thd nhay cdm: Trinh bay thém trudng hgp dudng co
s& (baseline) trung lap (xe buyt + di bd) dé thé hién tinh bao thu
(thudng khéng chon lam baseline chinh vi khong phdn dnh hanh vi
thuc té€ thay thé & chang cudi).

- Khuyén nghi: Vi Ha Noi, baseline (1) la phu hgp nhat cho
“last-mile”3 - 10 km.

* Monitoring (Po ludng):

- Dirliéu hoat dong: log ghép (ID ngudi lai xe &n danh héa), POI
- thai diém, GPS (1 - 2 Hz), thai gian dén - trd, quang dudng (trudc/
sau ghép), danh gia hai chiéu, khi€u nai.

- XU ly dit liéu: Ban d6 - khép (map - matching), loai nhiéu GPS,
hagp lé hoa POl/clia s6 thdi gian, tinh d6 vong €, suy ra km thay thé.

- Quan tri d{ liéu: Phan quyén, giir nhat ky truy cap, luu ti
thiéu theo chinh sach quyén riéng tu (KYC tach I6p).

avoided

* Reporting (Bdo cdo):

- Chu ky: hang thang/quy; bao cao téng hop CR, ¢, Km
CO,avoided, phan tach theo POI - khung gid.

- Minh bach: Mé ta dudng cd s& (baseline), nguén hé sé EFref,
bat dinh do ludng, thay d6i tham sé (R, At, €).

- Binh dang: Bang t8ng hop + biéu d6 thai gian; phu luc cung
cap mé ta dudng 6ng, phién ban (pipeline, version) thuat toan.

*Verification (Thdm dinh):

- QA/QC nodi bé: Kiém tra chéo 5 - 10% mau chuyén (GPS vs
ETA), d6i chiéu log hé thong - bién nhan escrow; thi nhiéu GPS
+15/425/+35 m.

- Thdm dinh bén thu ba: Kiém dinh cdng thic, dudng co s&
(baseline), nguén EF; tai tinh trén mau ngau nhién.

- Bao thu: Khi nghi ngg, 4p dung hé sé suy giam (vi du trir 5 -
10% CO, tranh phat thai) dé€ tranh théi phéng.

v

p’

4, KET LUAN

Mé hinh (C2C) ghép hanh trinh xe may dién giai quyét un tac
va CO, bang céach t6i uu héa chuyén di theo khong gian-thai gian
tai (POIs). Thuat toan ghép truc tuyén dam bao dap Ung thaoi gian
thuc, trong khi bé chi s6 cho phép do ludng tac ddong minh bach
CO, gidm tranh dugc. Thi nghiém tai Ha Noi da ching minh hig¢u
qua va c6 kha nang nhan réng theo cum nhu cau 16n tai cac dé thi
khac clia Viét Nam.
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PHU LUC. PHUONG PHAP/ THUC NGHIEM
Bang 1. Bang thdi gian chay (runtime) va thoa thuan muc dich vu (SLA)

2 . Két qua quan s
Hang muc Mo ta Muc tiéu SLA sét (P50) P90 Ghi chu ky thuat
Tractu POl & lugi | BAan dé khdp + chudn héa I6i vao/ra POI 30 ms 18 ms 35ms B¢ nhé dém ndng theo POI-gio
Chi m;i(;rl](hong Truy van R-tree (ling vién trong ban kinh R) 15ms 7 ms 12ms L6 128 - 256 diém/truy vdn
GOp theo thoi ) . . P 4
gian Time-buckets (1 phut) & loc At 10 ms 5ms 9ms Dua trén phut ky nguyén
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Hang muc Mb ta Muc tiéu SLA Ké: ;‘:i;‘;a“ P90 Ghi chu ky thuat
Uéc luogng ETA Dijkstra/OSRM tér:];:rlqc; duphong hoc 60 ms 38ms 85ms Giao théng chup nhanh theo gi&
Ghép truc tuyén T6i da hoa g(h,d) (Igi ich bién) <120ms 72ms 110 ms SIMD héa tinh diém
Ghép 16 (batch) Ph‘i:iqrf’h‘;fé:;i?gujiéiin‘za1(‘f'c‘;”pghfﬂéy/ SLA kphh”l]“tg <5 1,6 pht 3,1 phiit 616 ~ 300-800 ciip
Xac nzz‘; vaky KYC/diéu kién rang budc & tao giao dich 100 ms 65 ms 95 ms Khéa tam coc/ ky quy
Push téi ting dung GUi thong béo 2 chiéu (driver/rider) 1s 420 ms 900 ms FCM/APNs song song
Tinh KPI CR, &, Km _, CO,, e (gan thaoi gian thuyc) 5s 13s 39s Lambda/streaming job
PO sdn sang Uptime hé théng >99,5% 99,7% - SLI/ SLO qua Prometheus
Ti lé ghép (CR) Thanh céng trong khung At > 60% (MVP) 71% 78% POI day, gi¢ cao diém
Thai gian chg Tir dét dén don <7 phut (P90) 42 phat 6,8 phut Theo At &R
ngudi lai xe
Do vong € So vai 16 trinh géc < 12% (P90) 7,9% 11,6% T6i uu héa theo POI

Luu y: Cac tri s6 1a minh hoa thuc nghiém c6 thé dat véi cdu hinh néu trén; khi mé& rdng quy mé, can tuning: Co gian batch window,

sharding chi muc theo khu vuc - gi& va bat boé nhé dém ETA cho cdp POI“néng”
Bang 2. Bang check-list MRV, mé ta quy trinh MRV va do ludng - bao cao - tham dinh CO, tranh dugc phat thai

Thanh phan Mé ta Nguén dit liéu Tan suét Kiém soat chat lugng
o S6 chuyén ghép thanh cong Log hé théng Thang So khép ky quy/ bién nhan
med Quéng dudng trung vi GPS + map-matching Thang Loai nhiéu/diém ngoai lai
¢ Hé s6 ghép (ngudi/ chuyén) Log ghép Thang D3Gi soat cap ngudi lai xe

EF Hé sé phat thai baseline Tai liéu chuan/ IPCC/ GHG Nam Cap nhat va trich dan ro
Km,, Km don lé thay thé Tinh tur 3 bién trén Thang Kiém toan lai 5 - 10% mau
CO,, oided Phat thai tranh duoc Km, X EF Théng/Quy Kiém dinh bén th ba
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Criteria for synchronized transport
infrastructure investment in the Viethamese
Mekong Delta for climate change adaptation:

A Social Network Analysis approach
Tieu chi ddu tu ha tang giao thang ddng ba viing DBSCL ing pha véi bign dai khi hau: Phreng

phap phan tich mang |udi xa hai

> THUC LE DINH, MINH NGUYEN VAN"

Civil Engineering, Ho Chi Minh City University of Technology and Education, Ho Chi Minh City, Vietnam

"Email: nguyenvanminh@hcmute.edu.vn

ABSTRACT

Climate change poses significant challenges to transport
infrastructure investment in the Vietnamese Mekong Delta, a region
vital for national agricultural production and exports yet highly
vulnerable to environmental pressures and fragmentation in its
transport system. This study applies Social Network Analysis (SNA)
to identify and prioritize criteria for selecting synchronized
transport infrastructure projects that enhance sustainability and
climate change adaptation. Fifteen criteria were identified through
literature review and expert consultation, with pairwise influence
data collected from nine senior professionals experienced in
regional infrastructure projects. Centrality analysis revealed the
five most influential criteria: environmental impact, investment
cost, travel time, expertise, and reliability. These factors reflect a
balanced consideration of sustainability, financial feasibility,
operational efficiency, institutional capacity, and service quality.
The study also established a relational framework illustrating the
interdependencies among all criteria, providing policymakers and
practitioners with a comprehensive tool for evidence-based
decision-making toward sustainable and climate-resilient
development.

Keywords: Climate change. transport infrastructure, Mekong
Delta, social network analysis.

TGM TAT

Rién ddi khi hau dit ra nhimg thach thirc dang ké ddi vai ddu tu co sé
ha tang giao thang tai Dang béng sang Ciru Long, Viet Nam, mat khu vuc
quan trong ddi vai san xuét nong nghigp va xuét khdu qudc gia nhung
lai r&t d& bj tdn thuong trudc &p lye mai trudng va sy phan ménh trong
he thaing giao thang. Nghién ciu nay ap dung Phén tich mang xa hai
(SNA) dé xac dinh va wu tién cac tieu chi dé lra chon céc du én co st
ha tang giao thang ddng ba nhim tang cuang tinh bén ving va thich
irng vai bign ddi khi hau. Muai [3m tigu chi d& duge xéc dinh thang qua
vier xem xét tai ligu va tham véin chuygn gia, vai dif [igu anh hudng theo
cip dugc thu thap tir chin chuyén gia cép cao ca kinh nghiém trong cac
du &n co st ha tang khu virc. Phan tich tinh tap trung cho thay nam tiu
chi ca &nh huéng nhét: Tac dong mai truang; chi phi dau tu; thii gian di
chuyén; chuyén mén va da tin cay. Cac yéu td nay phan anh sy can nhic
cén béng ve tinh bén viing, khé néng tai chinh, higu qua hoat dang, nang
lirc thé ché va chat lwgng dich vu. Nghién ciu ciing thigt [ap mat khun
khd quan he minh hoa sy phu thugc |an nhau giita t&t cé céc tigu chi,
cung cAp cho céc nha hoach dinh chinh sach va cac nha thyc hanh mat
coing cy toan dién dé ra quyét dinh dua trén bang chimg huwdng tai phat
trién bén virng va chang chiu dugc khi hau,

Tir khéa: Bign ddi khi hau, ha tang giao thang, Dang béng sang Ciru
Long, phéan tich mang ludi xa hi

1. INTRODUCTION

Transport infrastructure development plays a vital role in socio-
economic growth. It contributes to increased productivity, reduced
transportation costs, and improved economic outputs (Wessel,

2019; Jecmen et al., 2024). As a result, the decision-making process
for transport infrastructure investment has been implemented at
multiple administrative levels across countries. For instance, the
European Union supports member states with vulnerable
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infrastructure systems through dedicated funding programs
(Jecmen et al, 2024). Similarly, leading economies such as the
United States, China, and Japan have prioritized infrastructure
investment as a fundamental component of their development
strategies (Bielenberg et al., 2021).

However, global investment in transport infrastructure faced
significant pressure following the 2008 financial crisis, which led
to a tightening of the credit environment (Vassallo & Garrido,
2023). Vanelslander et al. (2018) emphasized the widening gap
between infrastructure demand and the limited availability of
funding, exacerbating the so-called “infrastructure gap.”
Furthermore, Puga (2002) warned that uneven infrastructure
investment can lead to substantial regional inequalities within
countries, reinforcing core-periphery dynamics-particularly in
developing nations.

In Vietnam, the Mekong Delta is considered one of the most
crucial economic regions. It specializes in rice cultivation and
benefits from favorable natural conditions for agricultural
development, contributing significantly to national agricultural
exports. To sustain this performance, a well-developed and
resilient transport system is essential. However, the region is
facing increasing ecological pressure due to climate change and
rapid urbanization, which are degrading its ecosystems (Do et
al., 2024).

Climate change poses substantial challenges to the
planning, investment, and maintenance of transport
infrastructure in the Mekong Delta. Additionally, the region has
long lagged behind other areas in terms of economic
development, livelihoods, education, and human resource
training. Its development remains disproportionate to its
inherent potential and advantages. One of the core constraints
is the fragmented and unsynchronized transport infrastructure-
particularly the lack of integration across road, inland
waterways, maritime, and air transport modes. These modes,
when effectively synchronized, can support regional
connectivity and economic development (Michniak, 2015).

Given the complexity, dynamism, and multi-dimensional
impact of transport systems, investment decisions require
comprehensive evaluation (Caliskan, 2006). It is essential to
integrate climate adaptation and urbanization dynamics into
transport infrastructure planning and investment to ensure the
Mekong Delta's sustainable development (VnEconomy, 2024).
However, few studies have explored how to assess investment
criteria for synchronized transport infrastructure in the context of
climate change-especially in developing countries (Wessel, 2019;
Eshitera et al., 2024).

This study aims to identify and propose a relationship
framework between criteria for investing in synchronized transport
infrastructure in the Mekong Delta. The findings are expected to
support policymakers and practitioners in making effective,
evidence-based decisions that promote sustainable, inclusive, and
climate-resilient transport infrastructure—both within the region
and in other developing areas facing similar challenges.

2. SELECTION CRITERIA FOR TRANSPORT INFRASTRUCTURE
INVESTMENT

Transport infrastructure investment selection is a complex and
widespread issue that involves a wide range of criteria, particularly
in the context of sustainable development. This topic has attracted
considerable global attention due to increasing concerns about
climate change and resource allocation (Mohagheghi et al., 2017).
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In their study, Mohagheghi et al. (2017) employed interval-valued
fuzzy sets to evaluate and select the most suitable marine transport
project among four alternatives in Iran, using ten sustainability
criteria as judged by three experts. Similarly, Dobrovolskiene et al.
(2021) applied the TOPSIS method to evaluate transport investment
projects based on 14 sustainability criteria, aiming to mitigate the
impacts of climate change.

Transport infrastructure investment not only drives
economic development but also delivers localized benefits,
including improved accessibility, environmental protection, and
enhanced public participation (Gokasar & Sahin, 2019). Eshitera
et al. (2024) emphasized that developing diverse modes of
transport infrastructure is a strategic pathway toward national
sustainability. From a similar perspective, Lakshmanan (2011)
highlighted that investment in transport infrastructure can
significantly enhance freight and service markets, boosting
trade efficiency.

Despite these recognized benefits, many countries still face an
urgent demand for transport infrastructure investment due to rapid
urbanization, population growth, and climate pressures. Pradhan
(2019), using a panel vector error-correction model (PVECM),
explored the relationship between transport infrastructure
investment and economic growth in G-20 countries. He identified
three key mechanisms for financial penetration in this sector:
generating credit funds, disseminating financial information, and
expanding financing mechanisms.

Furthermore, Bielenberg et al. (2021) recommended prioritizing
infrastructure projects that are both shovel-ready and capable of
delivering long-term connectivity to vulnerable populations. Du et
al. (2022), using provincial data from 2004 to 2019, confirmed the
vital role of infrastructure investment in promoting economic
growth in developing countries. Their findings indicated that new
investments contribute significantly to improving economic
growth quality, including technological innovation, industrial
restructuring, and productivity enhancement.

In addition to national-level studies, user preferences also play
a role in shaping investment decisions. For instance, Kumar and
Ganguly (2018) applied the Analytic Hierarchy Process (AHP) to
identify and rank criteria influencing urban public transport mode
selection in New York (USA) and Delhi (India). Their results revealed
that commuters in the United States prioritized safety and reliability,
while those in India placed greater importance on affordability,
reflecting the different socio-economic contexts of developed and
developing countries.

Generally, prior studies have expressed that current transport
infrastructure investment is an essential task for the long-term
social and economic development of many developed and
developing nations in the context of climate change. Selection
criteria for investing in transport projects need to be carefully
considered to address demands and inform investment decisions
for transportation infrastructure. However, the real problem is that
the criteria for investment decision-making vary from different
perspectives (Linh et al., 2023). Thus, this research might develop a
relationship framework between the criteria in transport
infrastructure investment in the Vietnamese Mekong Delta.

3. RESEARCH METHODOLOGY

Social Network Analysis (SNA) is a methodological framework
for examining the structure and dynamics of relationships among
social actors, represented as nodes and their interactions as ties
(Malisiovas and Song, 2014). Originating from the sociometric
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research of Moreno in the 1930s, SNA integrates graph theory and
statistical measures to quantify network properties such as
centrality, density, and connectivity. This enables researchers to
uncover patterns of communication, influence, and collaboration
within a network (Wambeke et al., 2012).

A key strength of SNA lies in its ability to capture both formal
and informal relationships, reveal hidden influencers, and identify
structural bottlenecks that may hinder performance (Fathalizadeh
et al, 2021). By combining visual mapping with quantitative
metrics, SNA facilitates the interpretation of complex interaction
systems and supports the design of evidence-based interventions
to improve knowledge flow, governance, and collaboration (Wang
etal, 2018).

Centrality measures are particularly important in SNA:

o Degree centrality measures the number of direct connections
an actor has, indicating its level of immediate interaction.

o Closeness centrality reflects how near an actor is to all others
in the network, with higher values suggesting quicker potential
communication across the network.

o Betweenness centrality measures how often an actor lies on
the shortest path between other actors, highlighting its role as a
broker or gatekeeper in information flow.

e Eigenvector centrality captures not only the quantity but also
the quality of an actor’s connections, assigning higher scores to
nodes connected to other well-connected nodes.

These analytical dimensions demonstrate SNA’s versatility and
strategic value for diagnosing systemic issues and enhancing
performance in complex, project-based environments. Accordingly,
SNA represents a suitable methodological approach for achieving
the objectives of the present study.

4. RESULT AND DISCUSSION

4.1. Data collection

A comprehensive literature review was conducted to identify
the core factors influencing transport infrastructure investment in
the Mekong Delta, particularly in the context of increasing climate
change pressures. Based on the synthesis and analysis of domestic
and foreign research documents related to developing climate-
adaptive transport infrastructure, 15 main factors influencing the
decision to invest in transport infrastructure were initially identified.

To assess the interrelationships among criteria, primary data
were collected through structured expert elicitation. Nine experts
with extensive experience in infrastructure projects in the
Vietnamese Mekong Delta were invited to participate in the study
(see Table 1). Each expert was asked to evaluate the pairwise
influence among 15 predefined criteria.

A structured questionnaire was designed using a direct
influence matrix format, in which respondents rated the extent to
which each factor influences every other factor. The influence scale
ranged from 0 (no influence) to 5 (very strong influence), by
standard practice in methods such as the Decision-Making Trial and
Evaluation Laboratory (DEMATEL) and SNA.

The survey was conducted individually to prevent cross-
influence among participants. The collected responses were then
aggregated to produce a composite influence matrix, which formed
the basis for subsequent network-based analysis aimed at
identifying the most influential and dependent criteria. The expert-
based approach was considered appropriate given the complexity
and novelty of synchronizing transportinfrastructure in the Mekong
Delta, where empirical data are limited and professional judgment
is essential for system-level assessment.

Table 1. The background of experts
Number of Years of Type of Position
respondents experiences organization
4 > 15 years Government Dean of division
1 11-15 years Consultant firm Director
2 > 15 years Education Head of Faculty
2 11-15years Contractor Manager

4.2. Results
Based on SNA analysis, the obtained data was computed and
presented in Figure 1 and Table 2.

Figure 1. SNA framework of 15 criteria
Table 1. Centrality measures

. . Eigenvector Closeness Degree
Ranking Criterion centrality centrality centrality

1 Environmental impact 0.290 0.232 0.860
2 Investment cost 0.278 0.244 0.819
3 Travel time 0.272 0.250 0.802
4 Expertise 0.267 0.255 0.786
5 Reliability 0.266 0.256 0.781
6 Risks 0.260 0.263 0.765
7 Network density 0.257 0.265 0.754
8 Connectivity 0.257 0.265 0.754
9 Flow of goods 0.256 0.266 0.751
10 Transport cost 0.255 0.269 0.744
N Social development 0.252 0.270 0.740
12 Economic benefits 0.246 0.278 0.721
13 Priority strategies 0.240 0.284 0.703
14 Legal and policy 0.239 0.287 0.697
15 Project resources 0.230 0.297 0.673

4.3. Discussion

The analysis identified environmental impact, investment cost,
travel time, expertise, and reliability as the five most influential
criteria in synchronizing transport infrastructure investment in the
Vietnamese Mekong Delta.

4.3.1. Top five criteria

Environmental impact ranked highest across all centrality
measures, underscoring its pivotal role in decision-making for
sustainable infrastructure development. This finding aligns with
global evidence that climate change adaptation and environmental
protection are increasingly central to transport planning (Eshitera et
al., 2024; Mohagheghi et al., 2017). In the Mekong Delta context-
where ecological fragility and biodiversity loss are pressing
concerns-prioritizing environmental considerations ensures that
infrastructure projects contribute to resilience rather than
exacerbate vulnerabilities.
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Investment cost emerged as the second most central criterion,
reflecting the financial constraints that often shape infrastructure
decisions, especially in developing regions (Vassallo & Garrido,
2023). In the Mekong Delta, where resources are finite and
competition for funding is intense, cost efficiency becomes a
decisive factor. However, the prominence of this criterion also
indicates the ongoing tension between financial viability and long-
term sustainability.

Travel time ranked third, highlighting the operational efficiency
dimension of transport infrastructure. Reduced travel time directly
benefits both passenger mobility and freight logistics, enhancing
economic productivity and regional integration (Lakshmanan,
2011). For the Mekong Delta, where fragmented transport modes
impede connectivity, optimizing travel time can significantly
improve socio-economic outcomes.

Expertise was the fourth-ranked factor, demonstrating the
importance of human capital and technical capacity in ensuring
that projects are designed, implemented, and maintained
effectively. The result reflects the broader literature emphasizing
that technical know-how is critical for managing complex, climate-
adaptive infrastructure systems (Du et al., 2022).

Reliability, ranking fifth, is fundamental to user confidence and
network efficiency. Reliable transport systems attract consistent
usage, support trade, and facilitate socio-economic development.
In flood-prone and climatically volatile regions like the Mekong
Delta, reliability also encompasses the system'’s ability to withstand
environmental shocks without prolonged service disruption.

Overall, these top five criteria capture a balance between
sustainability imperatives (environmental impact), economic
feasibility (investment cost), operational efficiency (travel time),
institutional capacity (expertise), and service quality (reliability).
Their high centrality scores suggest that policy frameworks should
integrate all five dimensions rather than prioritizing one in isolation.

4.3.2. Other significant criteria

Beyond the top five, several other criteria exhibited notable
influence and warrant consideration in investment planning. Risks
ranked sixth, highlighting the need to address uncertainties such as
climate hazards, cost overruns, and demand fluctuations.
Integrating risk assessment frameworks into project appraisal can
reduce vulnerability and improve project resilience.

Network density, connectivity, and flow of goods-ranking
seventh to ninth-reflect the structural integration of the transport
system. A denser and better-connected network enhances
accessibility, supports economic clustering, and optimizes freight
movements (Michniak, 2015). In the Mekong Delta, improving these
aspects could mitigate the longstanding fragmentation between
road, waterway, and maritime systems.

Transport cost (tenth) and social development (eleventh)
underline the socio-economic accessibility dimension of
infrastructure. Affordable transport services promote inclusivity,
enabling lower-income populations to access opportunities and
services (Kumar & Ganguly, 2018).

Finally, economic benefits, priority strategies, legal and policy
frameworks, and project resources-though ranked lower-remain
important for strategic alignment and governance. While their
lower centrality suggests less direct influence on other criteria,
neglecting them could undermine implementation effectiveness.
For example, the lowest-ranked project resources criterion still
represents the material and financial foundation upon which all
other priorities depend.

4.3.3. Highlight relationship between criteria
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Figure 1 revealed not only the individual importance of criteria
but also the structural interdependencies that shape decision-
making for synchronized transport infrastructure investment in the
Vietnamese Mekong Delta. The network patterns indicate that
certain criteria function as central hubs, exerting strong influence
over others, while some act as bridging nodes that facilitate cross-
domain linkages between economic, technical, and environmental
considerations.

One of the most prominent relationships observed was
between environmental impact and investment cost. These two
criteria exhibited strong mutual influence, reflecting the tension
between sustainability objectives and financial feasibility.
Environmentally sound projects often require higher initial
investments, while budget constraints may lead to compromises in
environmental safeguards. This reciprocal influence aligns with
global findings that cost-environment trade-offs are among the
most challenging aspects of sustainable infrastructure planning
(Vassallo & Garrido, 2023; Eshitera et al., 2024). In the Mekong Delta
context, where environmental fragility is acute, this relationship
underscores the need for funding mechanisms that explicitly
account for long-term ecological benefits.

A second key relationship was found between travel time and
connectivity. The analysis indicated that reductions in travel time
are strongly dependent on improved intermodal connectivity, and
conversely, better connectivity amplifies the travel time benefits of
individual infrastructure projects. This bidirectional influence
highlights the systemic nature of transport efficiency: isolated
projects may yield marginal improvements, whereas synchronized
investments across modes-road, waterway, maritime, and air-can
produce substantial regional accessibility gains.

The link between expertise and reliability also emerged as
significant. High technical capacity within planning and operational
teams was associated with increased system reliability, particularly
in the face of environmental stressors such as flooding. Conversely,
reliable operations generate institutional learning and operational
stability, which further enhance expertise over time. This reinforcing
loop aligns with the capacity-building literature, which emphasizes
the virtuous cycle between technical skill development and
operational performance (Du et al., 2022).

Another notable connection involved risks and network density.
The network structure suggested that denser transport networks
can reduce certain operational risks by providing alternative routes
and redundancy, thereby mitigating service disruptions during
extreme weather events or system failures. At the same time, higher
network density may introduce new forms of risk, such as
congestion or maintenance complexity, indicating that density
must be managed strategically rather than pursued
indiscriminately.

Finally, the relationship between social development and
economic benefits demonstrated the socio-economic spillover
effects of synchronized infrastructure investment. Enhanced
transport accessibility stimulates local economies, supports labor
mobility, and improves access to education and healthcare, which
in turn contribute to broader social development goals. This
dynamic reinforces the argument that infrastructure investments
should be appraised not only on direct financial returns but also on
their capacity to catalyze inclusive growth.

In sum, the highlighted relationships reveal that criteria
influencing transport infrastructure decisions in the Mekong Delta
are deeply interconnected, with multiple feedback loops shaping
their relative importance. These findings affirm that effective
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investment strategies must adopt a systems-oriented approach,
recognizing that optimizing individual criteria in isolation is
insufficient for achieving sustainable and synchronized transport
development.

5. CONCLUSION

Climate change poses a significant challenge for transport
infrastructure investment in the Mekong Delta region. Therefore, a
well-synchronized transport infrastructure system plays a pivotal
role in the socio-economic development of a nation or region.
Applying Social Network Analysis (SNA), the results of this study
identified the top five critical criteria for selecting transport
infrastructure investment projects in the Vietnamese Mekong Delta:
environmental impact, investment cost, travel time, expertise, and
reliability. In addition, the findings established a relational
framework among 15 identified criteria, enabling practitioners and
policymakers to gain a comprehensive understanding of the
necessity of synchronizing transport infrastructure and the key
criteria on which investment decisions should rely. This framework
can serve as a reference model for governments in developing
countries to guide the development of transport infrastructure
toward sustainability and climate change adaptation.

Based on the insights derived from this research, several
recommendations are proposed:

e Establish a shared database on climate change and sea level
rise to inform planning solutions and strategic priorities for
sustainable and green transport infrastructure development.

e Prioritize capital mobilization for projects that align with
sustainable development goals.

e Enhance the quality and capacity of expert teams in the
context of digital transformation for transport infrastructure
management.
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ABSTRACT

This paper investigates the structural performance of prefabricated
lightweight aggregate concrete (LWAC) slabs through finite element
analysis using ANSYS software. The proposed slab system integrates
lightweight aggregate concrete and grouted core assembly to
achieve an optimized balance between strength and reduced self-
weight. Experimental mix designs were developed with target
strength class CL30 and density of 1600 kg/m?, based on Vicem
Ordinary Portland Cement and lightweight ceramic aggregates.
Numerical modeling with SOLIDBS elements captured the nonlinear
interaction between concrete and reinforcement. The analysis
revealed that stress concentrations occur near the mid-span upper
surface, where compressive stresses approach the material limit,
confirming the model's accuracy. The study proposes a simplified
formula for normal-section bearing capacity consistent with ANSYS
simulation results and conventional design codes. A flowchart for on-
site quality control is presented, highlighting key checkpoints for
cement grouting, reinforcement placement, and compaction quality.
The findings demonstrate that LWAC slabs can achieve comparable
load-bearing capacity with substantial ~self-weight reduction,
promoting sustainability and construction efficiency in prefabricated
systems.

Keywords: Lightweight aggregate concrete, prefabrication, finite
element analysis, ANSYS, reinforced concrete slab, quality
contral.

TOM TAT

Bai bao nay nghién ctu hiéu sudt két céu cia cac tdm san be tang
nhe cdt ligu droc ché tao sin thang qua phan tich phén tir hitu han
béng phan mém ANSYS. He thang tdm san dugc dé xudt ket hop be
tdng nhe cdt ligu va lai chan vita nhdm dat duge sy can béng tdi
vru giira cuang da va trong legng bén than gidm. Cac cép phii thi
nghiém dugc thiet ke vai khai lugng rigng 1.600 kg/m?3, str dung xi
mang Podc-lang thang thuing va cét ligu nhe. Ma hinh sd sir dung
phéan tir SOLIDBA dé ma phang twong tac phi tuygn giira bé tong va
cit thep. Ket qué phan tich cho thay ing suét tap trung xuat hién
gan bé mit phia trén tai gitra nhip, noi ing suft nén gan dat gidi
han vat ligu, xac nhan da chinh xac cia ma hinh. Nghién ciu cing
dé xuat cong thic gidn lrge cho kha nang chiu lyc cia tigt dign
thuang, phu hop vai ket qua ma phang ANSYS va céc tigu chuén
thigt k& thang dung. Mat lvu da kiém soat chat lvgng tai cang
truing dugc trinh bay, nhén manh cac diém kigém tra chinh ddi vai
cing tac bom vira xi mang, b tri cdt thép va chét legng ddm chat.
Ket qué cho théy cac tdm san LWAC ca the dat kha nang chiu tai
twong duong trong khi giam dang k& trong lreng ban than, gap
phan thac ddy tinh bén vitng va higu qua thi cang trong hé thing
cdu kien 1ap ghep.

Tir khoa: Be tong nhe cdt ligu, céu kien |ap ghép, phan tich phan
tir hiru han, ANSYS, tdm san bé tong cdt thép, kiem soat chat
lurgng.

1. INTRODUCTION

As a direct consequence of the widespread use of flat slabs
supported by columns in the early 20th century [1], a great deal of
research on the punching strength of flat slabs was carried out. One
of the most typical approaches to fixing the problem with the slab-
column connection is cutting down on the amount of weight carried
by the reinforced concrete slab [2]. It is often believed that the
incorporation of foam as an additive for reinforced concrete was the
driving factor behind the creation of a new kind of concrete known as
Light Weight Concrete (LWC) [3]. However, low-weight concrete has
a number of downsides when compared to ordinary weight
concrete. These negatives include an increase in creep and shrinkage,
an increase in deflection, and a decrease in splitting tensile strength.
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Khaleel et al. [4] investigated the feasibility of using the Fibre
Reinforced Polymers (FRP) technology in order to strengthen the
slab-column connection in the midst of punching shear. The
results of the tests indicated that using steel links, GFRP
stirrups[5], or CFRP stirrups [6] of the same area as the control
specimens raised the first cracking load by 229%, 35%, or 47%,
respectively, and increased the ultimate capacity by 60%, 60%, or
733%. These percentages were compared to the control
specimens' initial cracking load and ultimate capacity. The surface
failure of the tested specimens assumes the shape of an
approximately square with a stress slab attached to one side.
Research conducted by Zaher and colleagues [7] investigated the
punching shear behaviour of self-compacting lightweight
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concrete (LWC) slabs. The use of polystyrene foam [8] as a partial
aggregate substitution resulted in a reduction in the dry unit
weight of concrete from 23.0 kN/m3 to 18.5 kN/m3. A total of nine
medium-sized RC slabs were subjected to axial punching stresses
that were concentric until the slabs failed the static test. The kind
of concrete, the thickness of the slab, the amount of shear
reinforcement, and the loaded plate area were the variables that
were tested. The outcomes of the tests indicated that making use
of LWC slabs led to structural degradations when compared to
controls that used nearly the same concrete grades. These LWC
specimen degradations included fewer uniform failure crack
patterns and lower post-cracking stiffness until failure, both of
which were notably visible in the post-cracking stage till failure. In
addition, there were fewer uniform failure crack patterns. Youm
et al. [9] conducted study on the punching shear resisting
performance of a lightweight concrete slab. The kind of
lightweight aggregates was the variable that was put through its
paces throughout the test and contrasted with a slab of regular-
weight concrete. According to the results, the surface angle of
punching shear failure was significantly influenced by the types
of lightweight aggregates [10] that were used.

Caratelli et al. conducted research [11] on the punching shear
behaviour of lightweight concrete slabs. In order to investigate
the impact that lightweight fibre reinforced materials have on
punching shear resistance, three full-scale slabs designed to
resemble bridge decks were put through their paces in a series of
tests. According to the results of the tests, using steel fibre
reinforced concrete as an alternative that is both reasonable and
effective seems to be a viable option for increasing the punching
resistance of traditional bridge decks. The punching strength of a
typical concrete slab was increased by about 48% thanks to the
modifications that were made. Additional measurements show
that there has been a significant increase in both the ultimate
displacement and the ductility.

Several scientists have devoted a significant amount of time
and energy to researching the material qualities of Light Weight
Concrete Aggregates, often known as LWCA. In their study, Cui et
al. [12] presented the compressive strength, elastic modulus, and
peak strain of LWCA. The investigation of the thermal properties
of LWCA that Go et al. [13] conducted. Costa et al. [14]
investigated the possibility of accurately predicting high-strength
LWCA shrinking. In addition, the use of CT imaging by Chung et
al. [15] enabled the researchers to evaluate the stiffness of
lightweight aggregates as well as the distribution of voids in the
material. The punching shear strength of LWCA slab or deck was
explored by Cho et al. [16], Marzouk et al. [17], and Pantelides et
al. [18] in the context of LWCA slab's punching shear behaviour.
As a result of the fast urbanization that is occurring in Chinese
nation, housing supply is now having trouble keeping up with
demand, and the quality of the buildings is not meeting the
industry requirements. As a direct consequence of this, the
general trend in the construction industry is toward the
industrialization of housing, standardization, and assembly
integration. At National Conference conducted over Building
houses in Rural and Urban locations that took place at finishing
year of 2015, 8 main responsibilities for Ministry of Construction
and Housing post 2016 were established. These responsibilities
convey novel practices of upcoming city developments,
encourage  break-through  advancement of  collective
constructions [19]. A further link that is absolutely necessary is the
production of finished concrete slabs, which is brought up as its

own separate item. Professionals and academics from all over the
world have carried out a large number of experimental
investigations on built concrete slabs. These studies have been
carried out both in the United States and in other countries. In
Poland, load-bearing buildings are built with prefabricated
concrete in the pre-stressed trabecula, and then hollowed
concrete slabs were pour over top of pre-cast concrete in making
3 components working together [20].

Across these studies, key themes emerge:

Material Optimization: Balancing strength-to-weight ratios
through mix design innovations.

Numerical Modeling: Expanding FEA-based approaches to
simulate complex stress and cracking patterns.

Prefabrication and Industrialization: Transitioning toward
modular LWC components for efficient construction.

Quality Assurance: Incorporating rigorous
control systems to ensure field reliability.

The present work builds upon this foundation by developing
a practical finite element model and proposing design and
quality frameworks for prefabricated LWAC slabs suitable for
modern housing and infrastructure demands.

construction

2. MATERIALS AND METHODS

2.1. Testing method and content

2.1.1. Design of Testing material

Cements is produced by Vicem Cement. The company
specializes in the production of Ordinary Portland Cement. A
natural fine aggregate with a particle size of 5 millimeters or less
may be found buried under the sand of river. A natural fine
aggregate is sand that has a particle size of five millimeters or less.
The flyash, which is located in Soc Trang.

2.1.2. Material preparation

Within the scope of this study, a total of five test pieces were
developed, and they are as follows: Irrigation: 1,500,300,100
Millimeters A slab made of lightweight concrete with constructed
aggregate; the lump size ranges from 30 to 50 millimeters. Light
aggregate was evaluated using the "lightweight aggregate and
its test method".

2.2. Mix design of lightweight aggregate concrete

Table 1 displays results of using the light aggregate concrete
formula to determine how much of each material should be used
when designing a lightweight aggregate concrete slab with a
strength of CL30 and a density class of 1600Kg/m?. The pulverized
coal has a slump requirement of 30-50mm and is made up of gray
ceramic particles of 15mm in size. Dry apparent density of light
coarse aggregate is 1050Kg/m?3, cylinder compressive strength is
4.0MPa, and one, two, or three sizes are available.Finally, we get
the following theoretical mix ratio for a slab of lightweight
aggregate concrete which is core-assembled type: mcmw:ms:ma
=1:0.53:0.66:1.19.

Table 1. The technique for calculating the mix ratio for light-
weight aggregated concrete
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2.3. Diagram design of component
Figure 1 to Figure 5 illustrate section and plane of core
constructed light-weight aggregated concrete slabs, respectively
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Figure 1. The process of laying down a slab of lightweight aggregate concrete
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3. RESULTS AND DISCUSSIONS

3.1. Analysis of ANSYS finite elements

Such design employs SOLID65 element's integrated
prototype, which accounts for the overall element's
reinforcement bar distribution. The concrete and reinforcing bars
seem to have established a tight bond, and the whole
component looks like it was cast in one piece. Figures 6 and 7
depict finite element models concerning prefabricated light
aggregated slab containing filling of core. Since this kind of
prefabricated slab does not fit into the typical categories for 6-
and 4-hedral or hexagonal pieces, it is not possible to build a
sweep grid or a mapping grid for it. Powering our investigation
with help from smart grids. The process of making a mesh grid
may be shown here as part of the study.

Figure 6. In finite element prototype, a  Figure 7. Prefabricated concrete slabs that
grout precast concreted slab have meshes that have been grouted
Figures 8 and 9 provide valuable insight into the stress
distribution behavior and the reinforcing effect of steel fibers
within the lightweight aggregate concrete slab. The stress
nephogram in Figure 8 illustrates that the maximum compressive
stress develops near the top mid-span region of the slab,
corresponding to the theoretical location of maximum bending
compression. This stress pattern confirms the validity of the finite
element model and its ability to replicate the nonlinear flexural
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behavior of reinforced concrete members under vertical loads.
The absence of localized crushing in the compression zone
further indicates that the concrete material remains within its
allowable strain range, thereby ensuring structural safety.

Figure 9. The spreading layer of steel fibers
affecting compressive strength of cube

Figure 8. Identical Diagram of Stress
pertaining to Standard Prefabricated
Concreted Slabs

The smooth stress gradient across the slab depth
demonstrates that the interaction between concrete and
reinforcement is properly captured by the SOLID65 element used
in ANSYS. This observation agrees with previous research by
Marzouk et al. [17] and Pantelides et al. [18], who reported similar
stress propagation patterns in lightweight reinforced members
analyzed by nonlinear finite element methods. In addition, the
stress contour reveals that edge and joint regions carry
comparatively lower stress levels, confirming that the grouted
core configuration effectively redistributes internal forces and
enhances the global stiffness of the slab. This characteristic is
particularly beneficial for prefabricated floor systems where joint
continuity often governs overall performance.

In contrast, Figure 9 focuses on the microstructural effect of
steel fibers on the compressive strength of lightweight aggregate
concrete cubes. The illustration highlights that fibers are
uniformly dispersed throughout the matrix, creating a continuous
network capable of bridging microcracks and transferring stresses
more evenly. This mechanism significantly improves the post-
cracking ductility and energy absorption capacity of the concrete.
Compared to plain lightweight concrete, the inclusion of steel
fibers leads to an observed increase in compressive strength of
approximately 10-15%, which is consistent with findings reported
by Caratelli et al. [11] and Cho et al. [16].

Moreover, stress concentrations around the upper
compression layer suggest that fiber density and orientation
influence local stiffness and failure patterns. This finding implies
that optimizing fiber volume ratio and placement could further
improve the slab’s resistance to localized crushing and fatigue
degradation. In future research, hybrid reinforcement
approaches-combining discrete steel fibers with conventional
rebar-should be explored to enhance both global flexural
capacity and micro-level crack resistance.

When examined together, Figures 8 and 9 highlight the dual-
scale reinforcement behavior of the proposed system:
macroscopically, the bar reinforcement and grouted connections
maintain flexural rigidity and load transfer efficiency;
microscopically, the fibers strengthen the matrix by mitigating
crack growth and enhancing compressive resistance. This synergy
yields a high strength-to-weight ratio and supports the use of
lightweight aggregate concrete in prefabricated modular
construction. Therefore, the combined stress and fiber analysis
confirms the structural feasibility and mechanical reliability of the
proposed lightweight slab design.

According to the stress nephograms of both standard
concrete and lightweight aggregate concrete, the region where
there is absence of extra grooves over slab having mid-span is
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where majority of coagulation stresses are distributed, and this is
where the stress levels are the greatest overall. Although absence
of coagulation crushing in zone of compression, peak stress over
slab top surface is very near of final compression stress over
coagulation process. This take place because slab's features allow
for such a close relationship between the two stresses.

3.2. Computation regarding bearing cabability of normal
section of core structured light-weight aggregated concrete
slab

As per the research done on bending members consisting of
row-wise arrangement of circle shape holes [9], strain observed
over pier central position concerning pre-cast plate fill containing
core light-weight aggregated proves presumption regarding flat
section designing. Additionally, when total proximity amongst
honeycomb beam holes surpasses 1.5 times thickness of
reinforced concrete, flat section assumption may get used
concerning mean of strain for longitudinal and length member
section. Because of beam deflection remains identical compared
to beam of solid web thereby normal stress distribution in section
of beam tries to become linear along with rise in ratio, influence
of reserved circular holes reduces pre-fabricated slab’s bearing

capability. This occurs because of fact that beam deflection near
proximity compared to beam of solid web

Table 2. Formula for calculating normal section bearing
capacity pertaining to regular concrete
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3.3. Quality controling main points

In making sure construction quality is maintained, a
construction flow chart and four main points of quality regulation
is proposed: "whether the cement slurry is painted well,"
"checking the bar binding is in line with the requirements,”
"whether the reinforced bar is in line with requirements," ,
"whether model meets requirements of the regulations." In
addition, quality of construction is evaluated based on whether or
not the requirements are met.
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Figure 10. A flow chart illustrating the process of building a filled-assembled slab of lightweight aggregate concrete

The finite element analysis results validate the structural
feasibility of the proposed lightweight slab system. Stress
nephograms (Figures 6-9) clearly identify the mid-span top
surface as the critical region, confirming the theoretical
prediction of maximum compressive stress. Despite the absence
of a reserved groove in this area, the numerical results indicate
that the stress magnitude approaches the ultimate compression
limit without inducing crushing - demonstrating adequate
stiffness and load transfer efficiency.

The derived formula for normal-section bearing capacity
effectively integrates theoretical concrete design equations with

simulation data. This analytical alignment suggests that the
proposed core-filled LWAC slab behaves similarly to solid RC slabs
while providing a significant weight reduction of approximately
25-35%, which can reduce foundation loads and seismic effects.
Moreover, by adopting prefabrication and controlled grouting
processes, the system supports faster installation and quality
consistency.

The introduced quality control flowchart (Figure 10) is a
notable contribution, summarizing four pivotal inspection
stages: (1) verification of grout coverage, (2) steel
reinforcement alignment, (3) bar compliance with design
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codes, and (4) concrete compaction and curing adequacy.
These checkpoints form a practical guideline for ensuring
construction reliability in field conditions.

Overall, the study confirms that integrating lightweight
aggregates and finite element modeling yields a structurally
efficient and sustainable slab system. However, further
research should address long-term deflection behavior, cyclic
loading resistance, and field-scale experimental validation to
fully establish design parameters for future industrial
application.

4. CONCLUSION

The ANSYS finite element method is used to model a
prefabricated lightweight aggregate concrete slab that has
been designed via comparative study. Mid-span slab’s top
position is where bulk of coagulation's largest stress is
distributed since there is no reserved groove there. The
ultimate compressive stress over coagulation’s top are almost
comparable to maximum stress at slab’s top, even though
absence of compressive zone's coagulation. Flow chart of
construction chart and 4 most important control of quality
aspects is provided together in this article in order to calibrate
on-site construction and serve as a guide concerning
construction on-site. Using equation for normal section from
ANSYS software and traditional code of concrete manuals for
simulating analysis and comparison, this study determined
computation equation for normalized potion of light-weight
aggregate filled concreted slabs. The standard portion of a
concrete slab with lightweight aggregate was built using this
formula.
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