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Cédu Tréa Khic 3 -
Qudng Ngai

Cong ty Co phan Dau tu Xay dung Ha tdng Khang Nguyén
(Khang Nguyén IC1) 1a nha thau chuyén nghiép trong linh vuc
thi cong cau va ha tang giao thong tai Viét Nam.

Trong suét 15 ndm qua, ching toi da thuc hién nhiéu cong
trinh cdu cap dac biét va cau lon, ap dung thiét ké hién dai
ciing cong nghé tién tién nhu cau vom thép, cau day vang, cau
day vong va cau extradose.

Chiing t6i tu hao 12 mot trong sd it nha thau trong nudc dau tu
chuyén sau vao trang thiét bi thi cong va phat trién ngudn
nhén luc chat lugng cao, di nang luc kiém soat cac van dé kyj
thuat tir thiét ké dén to chiic thi cong cac loai cau co két cau
phiic tap. Chiing tdi cam két dap ung day di cac tiéu chuan
khat khe vé chat Iuong va an toan cong trinh, mang dén nhiing
giai phap t6i uu va bén viing.

Vi ddi ngii ki su giau kinh nghiém, dugc dao tao bai ban va
kkhéng ngiing ¢ap nhat céng nghé thi cong hién dai, Khang
Nguyén ICI #am bao trién khai cac du an vdi tién dé 16i uu va
chi phi hop 1y, g6p phan phat trién ha tang giao théng bén viing
tai Viét Nam.

Dia chi: S& nha 34, ngé 102 Nguyén Dinh Hoan, Phuéng Nghia D6, TP Ha Nai
Vén phong giao dich: Tdng 3 Toa nha hén hgp Vwon dao, L6 E, Khu D1, Phuong Tay HS, TP Ha Noi
Hotline: (+84) 24 222 39 261 Email: info@khangnguyenjsc.com
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Anh bia 1: Cong trinh Trung tam Trién lam Viét
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KTS PHAM THANH TUNG
TUAN DONG
HONG XIEM

THACH LONG
NGUYEN PHUONG

TS NGO THANH THOY, TS HUYNH XUAN TiN
THS TRUGNG CHI NHAN
TRAN VAN TAM

TS NGUYEN VAN CHINH
THS PHAM PHU BUC
LE VAN THINH

AN NHIEN

THANH NGA

NGUYEN HOANG LINH

CAM PHU
SONG THU
THANH LUONG
THANH PHONG
BAO CHAU

HAI THANH
THUY DUONG

PGS.TS DAQ VAN DINH, TS TRAN VIET HUNG

CN NGUYEN THI TRAM, PGS.TS HG THI THU HOA,
KS NGUYEN THANH DANH

TS NGUYEN THI THUY DUNG,

PGS.TS NGUYEN MINH HIEU, TS HA THANH TUNG,
THS NGUYEN THI NGUYET QUE

KS PHAM VAN DONG, PGS.TS BINH ANH TUAN

TS VO THI LIEN

TS HO VINH HA
THS PHAM HUY TUNG, PGS.TS NGUYEN LUGNG HAI

75 DO VAN MANH, TS TRAN THI THAO,
PGS.TS TRAN QUANG HOC
THS DO QUANG HUNG, TS NGUYEN VAN TIEN
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QUAN LY NGANH

Tu tudng “vi dan” ctia Cha tich H6 Chi Minh - nén tang phat trién kién tric Viét Nam

Tap trung kién tao phat trién nganh Xay dung

(6ng doan Xay dung Viét Nam: Sat canh cing ngudi lao dong, néu cao tinh than lam viéc
“yugt ndng, thang mua”

Quy Nha & qudc gia: Nén tang d€ phat trién NOXH theo hudng hiéu qua va bén viing
Phat trién d6 thj thong minh gan véi md hinh chinh quyén hai cap

TU CHINH SACH DEN CUOC SONG

Théch thiic va gidi phap cho cac don vi tu van thiét ké trong dau thau BIM

Ap dung BIM trong cong tac d&u thu xdy dung tai Viét Nam: Thuc trang, thach thiic va gidi phap
Ung dung BIM trong quan Iy tién dd va chi phi xdy dung trong giai doan thi cong tich hop
trén (DE

Gidm thiéu bt dong trong Iya chon nha thau va trién khai BIM g6i thau xay l3p

Hiéu ddng va 4p dung hiéu qua BIM

(o quan quan Iy nha nudc lam gi trong giai doan thi cong xdy dung?

GIG1 THIEU SACH MG
Hudng dan ap dung BIM cho cdng trinh cdu

TRO CHUYEN V61 CHUYEN GIA
Nganh Xay dung tai dinh vi vai trd ky thudt truyén thdng sang kién tao phat trién

GOC NHIN TU THUCTIEN
Kinh té tu nhan va md hinh Airbnb

80 NAM THANH TUU PHAT TRIEN KHOA HOC CONG NGHE NGANH GTVT

Titlong dat, khat vong lam chd cong nghé ham

Vién Vat liéu xay dung: San sang cho ky nguyén vuon minh

Trung Chinh tién phong (ing dung cong nghé BIM, nang tam quan Iy du &n giao thong

Dy én cdu Rach Miéu 2: Mgt mau hinh trong dau tu cong “lam dtng, [am nhanh, lam chac”
Stic tré tl“Mai truding Dai duong”: San sang cong hién cho Ky nguyén vion minh cdia dan toc”

DOANH NGHIEP 4.0

Ditliéu s nang chét lugng buyt Tha do

Vingroup nhan Hudn chuong Lao dong hang Nhat vi thanh tich ddc biét xudt sac tai Trung tam
Hdi chg Trién lam Qudc gia

NGHIEN C('U KHOA HOC

Thudt todn tim toa do tam quay tuic thdi cla lién két dutmg han gdc dudi tac dung cla luc
léch tdm

T6i uu héa mang ludi van tai phuc vu xudt khau sau riéng tuoi tir Tay Nguyén sang Trung Quéc
- truding hgp cla tinh Dak Lak

Dénh gid m(c do tham gia vao kinh t€ tudn hoan trong nganh Giao thong van tai ddi véi viéc
st dung phuang tién giao thong cé nhan 6 Ha Noi

Nghién ciiu, xdy dung hé théng SCADA théng minh ting dung IEC 61850 hé trg chuyén ddi s6
trong quan Iy ludi dién trung thé 22 kV tai Deep C Hai Phong

Phan tich &nh hugng cdia ham lugng sgi thay tinh dén cht lugng san pham np che bén ghé
xe & t6 bang md phang ép phun

Nghién cifu tdng quan vé (ing xi va dap cdia vt liéu xi ming c6t soi

Nghién cifu hiéu sudt khai thac nhém thiét bi cdu bdi tai cac dy &n dau tu xdy dung cang bién
container & Viét Nam

Phan tich cc "di€m néng" giao thong do thi tir dit liéu GNSS bang phuong phap K-means va
KDE tich hgp cdng nghé GIS

Nghién ciiu thiét ké bd bién ddi cong sudt tir 50 Hz thanh 60 Hz theo nguyén Iy diéu ché
vector khong gian cho hé théng cap dién bo tai cang bién

Gi4 75.000 déng
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INDUSTRY MANAGEMENT

President Ho Chi Minh's "for the people" ideology - the foundation for the development of
Vietnamese architecture

Focus on creating and developing the Construction industry

Vietnam National Union of Building Worker: Standing side by side with workers, upholding
the spirit of working “through the sun, through the rain”

National Housing Fund: Foundation for developing social housing in an effective and
sustainable direction

Smart urban development associated with two-level local government model

FROM POLICY TO LIFE

Challenges and solutions for design consultants in BIM bidding

Applying BIM in construction bidding in Vietnam: Current situation, challenges and solutions
BIM application in construction progress and cost management during the construction
phase integrated on CDE

Minimizing disagreement in contractor selection and BIM implementation of construction
packages

Understand and effectively apply BIM

What do state management agencies do during the construction phase?

ABOUT NEW BOOK
Guide to applying BIM to bridge construction

TALK WITH EXPERTS
Construction industry repositions traditional technical role to development creation

PERSPECTIVE TO PRACTICAL
Private economy and the Airbnb model

80 YEARS OF ACHIEVEMENTS IN SCI-ENCE AND TECHNOLOGY DEVELOP-MENT IN
THE TRANSPORT INDUSTRY

From the depths of the earth, the aspiration to master tunneling technology

Vietnam Institute for Building Materials: Ready to rise in a new era

Trung Chinh pioneers in applying BIM technology, improving traffic project management
Rach Mieu 2 Bridge Project: A model in public investment "doing it right, doing it quickly,
doing it solidly"

The Youth from the‘School of the Ocean’: Ready to contribute to the Nation’s new era of rise

ENTERPRISE 4.0

Digital data improves the quality of capital city buses

Vingroup was awarded the First-Class Labour Order for its outstanding achievements at
Vietnam National Exposition Center

SCIENTIFIC RESEARCH

Algorithm for determining the instantaneous rotation center coordinates of fillet weld joints
under the effect of eccentric force

Optimizing the transport network for fresh durian export from Vietnam’s central highlands to
China - a case of Dak Lak province

Assessing the level of participation in the circular economy in the Transportation sector in
relation to the use of personal vehicles in Hanoi

Research and development of an intelligent SCADA system applying [EC 61850 to support
digital transformation in the management of 22 kV medium voltage grid at Deep Cindustrial
zone, Hai Phong

Analysis of the effect of glass fiber content on the quality of car seat side cover using
injection molding simulation

Literature review on the impact behavior of fiber-reinforced cementitious composites

An analysis of the operational efficiency of yard cranes in container terminal construction
projects in Vietnam

Analyzing urban traffic hotspots from GNSS data Using K-means and KDE integrated with GIS
technology

A study on the design of a power converter from 50 Hz to 60 Hz using space vector
modulation for shore-to-ship power supply systems
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THS PHAM CHI DONG

THS TRAN TUAN PHONG,

PGS.TS NGUYEN LUONG HAI

TS PHI VAN LAM, TS TRAN THI LAN,

NGUYEN CONG BACH

THS PHAM THANH TUNG, THS D0 THAI GIANG

LE VAN THUC

THS LE QUYNH NGA, PGS.TS DAO VAN DINH,
TS TRAN VIET HUNG

THS LE THI THANH HANG

THS NGUYEN HO'U ANH

PGS.TS LE ANH DUC, PHAN CHI DONG,

VO DUCNGUYEN

TS TRAN NGOC PHU, THS NGUYEN NHU MANH
PGS.TS.KTS NGUYEN VO PHUONG

NGUYEN THI HUONG TRUNG, LY AN, HO TRAN CHINH
NGUYEN QUGC VINH, NGUYEN ANH VO,

PHAM LINH DAN, TRAN LE THANH AN

NGUYEN HAI QUANG, LE THANH TOAN
NGUYEN MINH NHAT
THS NGUYEN THI THANH PHUGNG

THS.KS PHAM ANH TUAN

PHAN THANH PHUONG, NGUYEN THANH PHONG

VO TAI TOAN, TS LE HOAI LONG,

TS DANG NGOC CHAU, TS VO DANG KHOA

TS NGUYEN DINH HUAN, TS NGUYEN PHUGC QUY AN
PGS.TS NGUYEN LAM QUANG,

PGS.TS NGHIEM VAN KHANH

THS NGUYEN THE L0

THS CAO QUANG KHAI, PGS.TS NGUYEN HONG THAI
NGUYEN PHUONG TU, LUONG THANH TAM,

PHAM DUCTIEN

NGUYEN SON TUNG, LUGNG MINH CHINH

DO NGUYEN DUY MINH, NGUYEN NGOC THANG

TS PHAM THANH BINH, TS MAI VIET CHINH,

TS NGUYEN HOU THE

TS NGUYEN PHI LONG, NGUYEN TRUC LIN NA

THS DINH VAN TUNG, KS TRAN THE LONG,

PGS.TS NGUYEN TRUONG THANG

TS NGUYEN TRUGNG HUY, PGS.TS BUI MANH HUNG

KS LE MANH HA, PGS.TS NGUYEN VAN TIEP

THS LE DUY HOAN, KTS.TS LE KIM THU

LE HOANG SON, NGO THI THANH HUONG,

LE THI HIEN, NGUYEN KHAC HOANG, HO QUGC BAO

BUITHI NINH, PHAM NGOC SANG

NGUYEN PHUC ANH, BUI VAN HONG LINH
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Nghién ctu danh gia an toan cdng trinh nha ga hanh khéch duong sat

Xay dung cac chi tiéu danh gia hoat dong ki€ém soat von dau tu cong xay dung cong trinh
giao thong tai Viét Nam

Thiét ké va xdy dung hé thng quan Iy bdi gtii xe thong minh trén nén tang dién thoai
théng minh

Thiét k& hé théng Iai ty dong tau thiy st dung diéu khién dy béo dua trén md hinh MLD ¢6
dau vao bao hoa

Nghién c(iu, danh gid an toan va kha nang tiép nhan tau container trong tai dén 250.000
DWT ca cang bién khu vuc (ai Mép TRPHCM

Nghién ctu danh gia cdc phuong phap thi nghiém tham nhap ion clo trong két cau bé tong
6t thép

Cacnhan t6 anh hutng tdi viéc phét trién tin dung xanh clia cac don vi van tai & Viét Nam
Dénh gid hiéu nang khai thac cta két cau cdu dam hdp bé tong cdt thép du ting luc thi cong
theo phuong phap diic hdng can bang théng qua chuong trinh thi tai tinh va dong

Ti€p can Hinh thdi hoc d6 thi: Nghién cttu khu vuc Bén Binh Ddng phat trién va béo ton gia
tri khong gian kién tric

Quan Iy phat trién céc khu cong nghiép trén dia ban tinh Hung Yén theo hudng bén viing
Tich hgp quy hoach d thi bén vitng gan v6i cdi cach chinh quyén hai cdp & Viét Nam

Dé xudt quy hoach st dung dat carbon thap tai lang hoa Van Thanh, Da Lat

Tuong quan gitia qud trinh bién ddi thich tng véi han cda cdu tric khong gian do thi va cc
chi s6 vién tham NDVI va LST: Trung hgp TP Phan Rang-Thap Cham, tinh Ninh Thudn (nay
thugc tinh Khanh Hoa)

Cai thién quy trinh dau tu cdng nhém C tai dia phuong trong bdi canh céi cach hanh chinh
S lva chon ctia nha dau tu: Cac yéu t6 trong yéu anh hudng quyét dinh tham gia dy an PPP
Nghién ctu rao can trong qua trinh thuc hién (rao cdn dau ra) tac dong dén cc dy an PPP
giao thong dutng bo

Néng cao vai tro va trach nhiém ctia Van phong Quan Iy Du an (PMO) trong cc du an

phat trién bat dong san tai Viét Nam: Nghién ciu dién hinh du én cao tang RSR

Cac yéu t6 rdi ro ctia du an dau tu xdy dung nganh Y t€ bang ngudn von ngan sach tai TRHCM
Tiéu chi dénh gid mitc d9 san sang tham gia ddu thau cla nha thau xay dung: T6ng quan tai
liéu 6 hé thong

Danh gid hiéu qua xr1y bui cta hé thong loc khong khi két hgp HEPA va hdp thu dang phun nudc
Gidi phap xt Iy chét thai ran sinh hoat bdng cong nghé thiéu dét thu héi néng lugng tai
Viét Nam: Co hgi, tiém nang va thach thiic

Nghién c(iu ting dung gidi phap tunnel thdm ngdm nudc xudng long dét nham cai thién va
bé cap nudc ngdm trong cac khu vurc d6 thi Viét Nam

Phan tich téc ddng cta phat thai xe mdy dén chat lugng khong khi tai cac d6 thi Ion Viét Nam
Danh gia su phét thai khi nha kinh tir hoat dong clia Nha may ché bién thic dn gia stic
Xudn Mai

('ng dung radar xuyén dét trong chan doan két céu bé tong

('ng dung phuang phép half-range function trong tinh toan d6 véng dam chiu tdi trong

bét lién tuc

Tinh todn sup d6 Iy tién két cdu nha bé tong 6t thép theo tiéu chuan SP 385.1325800.2018

Tién b trong nghién cu an toan chdy cho két cdu bé tong va thép tai Viét Nam va qudc té
Khéo sét anh hudng clia tutng xdy cheén tdi do cting ngang clia khung bé tong c6t thép
bang md hinh s6

An toan trong ph d@ cong trinh xdy dung - Bai hoc rit ra cho Viét Nam tirTiéu chudn SP
325.1325800.2017 cta Lién bang Nga

T6i uu hoa md hinh diéu phdi tri tué ky thuat (TIOM) hé trg ky thuat hang hai toan cau:
Nghién ctu truong hgp Lemar PTE LTD

(di thién chét lugng tao anh clia hé théng ma héa mat song cho mat na pha ddi xiing xuyén
tam

Nghién ctu gidi phap quan Iy bao tri mat dudng bé tong nhua thich ting nhiét d6 cao do
bién dgi khi hau tai Kién Giang (nay thuc tinh An Giang)

Déc tinh chju nén, thiét 1dp tuong quan modul dan hoi va bién dang dinh véi cudng do chiu
nén clia UHPC diing ¢6t liéu cat song

Dy doan kha ndng chju tai va d9 vong clia dam cao UHPC bang Iy thuyét ddng hoc hai tham s6
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QUAN LY

Tu tudng “vi dan” cua Chu tich HO6 Chi Minh
-Nén tang phat trién Kién truc Viet Nam

.3
~ KTS PHAM THANH TUNG'

-

Chi Minh da dé lai cho Dang ta, dan toc ta mot di san

tinh than vo cung to I6n va quy gid, dé la Tu tuéng HO
Chi Minh. Pay Ia mot hé théng quan diém toan dién va sau
sdc vé nhiing van dé ca ban clia cach mang Viét Nam, khong
chi la ngon duéc soi dudng cho toan bo qua trinh dau tranh
cla Dang ta, nhan dan ta di ti thang lgi nay dén thang loi
khac trong gan 100 nam qua, ma con la anh sang mai mai soi
dudng cho su nghiép xay dung, phat trién va bao vé Té quéc
Viét Nam hién nay va trong ky nguyén mdi.

Tu tudng vi dan, gian di, tiét kiém, khéng phé truang lang
phi cia Ngudi chinh 1a nén tdng phat trién cla kién truc Viét
Nam, ddc biét la trong giai doan xay dung chl nghia xa hoi.
D6 la kim chi nam dinh hudng cho moi hoat dong thiét ké,
quy hoach, xay dung, nham phuc vu t6t nhat Igi ich 1au bén
cla dat nudc, hanh phic ctia nhan dan.

Khong chi la Lanh tu thién tai ctia dan téc ta, ma Bac con
la nha van hoa 16n, danh nhan van hoéa thé gidi. G Bac hoi tu
tinh hoa clia vin héa thé gigi, cia chau Au, clia phucng Déng
va cla van héa truyén théng dan toc. Vi thé, dé thé hién tu
tudng clia minh, Ngudi ludn chon cach thé hién cé dong
nhat, trong sang nhat, gidn di nhat dé di vao long ngudi bang
con dudng ngan nhat.

Cach day da lau, tinh co t6i dugc doc héi ky cta bai ta
Hoang Hiru Khang, nguyén Cuc truéng Cuc Cadnh vé (B6 Cong
an), ngudi da truc ti€p bao vé Bac HO tir nam 1945 dén 1951,
trong d6 c6 nhac dén may cau tho sau: “Trén ¢6 ndi/ Dudi ¢6
s6ng/ C6 ddt ta tréng/ C6 bdi ta vui/ Tién duding sang Téng bo/
Thudn 16i t6i Trung uong/ Nha thodng rao, kin mdi/ Gan dan,
khéng gan dudng”. Theo tac gia, d6 1a I6i Bac dan cac chién si
canh vé méi khi chon dia diém, vi tri lam lan, dung nha cho
Bac & chién khu Viét Bic. Vi trong nhitng nam khang chién

1 Cuoc doi hoat ddng cach mang vi dai cta Chu tich H6

) Chdnh Van phong Trung wong Hoi KTS Viét Nam.
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chéng Phap, Bac H6 da phai nhiéu 1an chuyén ché & dé dam
bado an toan. Goi la nha cho sang, chu thuc ra chi la cai lan
dugc dung trong riing gia, bang tre nra, mai lgp 1a goi. Anh
em canh vé nghe nhiéu thanh quen. L&i Bac dan giéng nhu
bai tho, dé nhé. Cling theo Dai ta Khang, thi tim dugc moét dia
diém dung theo yéu cau clia Bac khéng dé dang chit nao.
Khéng nhiing thé Bac con day luén ca cach lam nha sao cho
dién tich vira du, tién cho sinh hoat, lam viéc, tiét kiém dugc
cobng suc va bao vé dugc cay coi “lam Idn phai dua vao cdy,
khéng dugc chdt cdy”. Bac thich & nha san, vi theo Bac “nha
san vira vé sinh, vira pht hop véi noi ring ndi”... (Chuyén ké
cla nhirng ngudi giup viéc Bac H6, NXB Théng tan, Ha Noi
-2003).

Khi H6i nghi thanh lap Doan Kién tric su Viét Nam (tuc
Hoi KTS Viét Nam ngay nay) dugc tién hanh ngay 27/4/1948
tai thon Than Son, Lap Thach, Vinh Yén, Bac H6 da gdi Thu
chic ming va cén dan: “...Chdng ta phdi tiy hoan cdnh ma
xdy dung ngay trong khi khdng chién va sau khi khdng chién
thanh céng. Téi mong Héi nghi sé di téi nhitng ké hoach thiét
thuc vdi tinh thé hién tai, va nhiing chuong trinh kién thiét hop
véi tuong lai, ké hoach va chuong trinh ding tinh than B&i Séng
MGi. Téi lai mong Hoi nghi chti trong ddc biét téi vdn dé nha &
tai thén qué, tim ra nhiing kiéu nha gidn di va cao rdo, sdng sta
va ré tién” (Tu liéu luu tr& cha Bao tang H6 Chi Minh va Hoi
KTS Viét Nam).

Sau khi khang chién thang lgi, Thu d6 dugc giai phéng
(10/10/1954), mién Bac bat dau vao céng cudc kién thiét va
xay dung chu nghia xa héi vdi vé van khé khan vé ngudn
luc va tai chinh. Nhung vai quyét tam cta Chinh pha nham
6n dinh ddi séng cho nhan dan, cho can bd, cdng nhan,
gia dinh tU chién khu tr& vé, ti mién Nam tap két ra Bac...
cac khu nha & tap thé 4 - 5 tdng dau tién dugc xay dung &
Ha Noi, nhu khu tap thé Kim Lién, Nguyén Céng Trd... vdi
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su gilp d& cla cac chuyén gia Triéu Tién. Dac biét, cong tac
quy hoach xay dung Th d6 dugc Bac Ho rat quan tam. Ngay
29/8/1958, phat biéu tai Hoi nghi clia B6 Chinh tri ban vé mé
rong Ha Noi theo k& hoach dai han, Bac da néu ré: “Md rong
thanh phé phai cdn cu vao thién thdi (mua, gid, ndng...), dia
loi (dia chdt, séng hé...) va nhan hoa (loi ich ctia nhdn dan, cia
Chinh phd...). Xdy dung phdi c6 quy hoach, déng bé, lam timng
budc va cha y ca ndi va ngoai thanh Ha Néi”. Dén Hoi nghi B
Chinh tri nghe bao cao vé d6 an quy hoach xay dung Ha Noi
ma rong (ngay 16/11/1959), sau khi xem xét dé an, Bac H6 da
can dan rat cu thé: “Trong thiét ké phdi déng bé dudong sd, hé
théng thodt nudc, ludi dién... tranh can trd su di lai ciia nhan
ddn. Phdi cé quy hoach trudc, tranh lam réi lgi phd di”. Bac cling
nhac: “Céng tac quy hoach phai hop ly, bdo dam dugc ca vé
kinh t&€, my quan va quéc phong, phai cé ké hoach van dong
quan chung tham gia, c6 Ban phu trdch dé chiu trdch nhiém,
tranh 16i ldm, ldng phi”: “Quy hodach thanh phé phdi c6 nhiéu
cdy xanh, dudng phdi thdng, c6 dudng trung tdm budn bdn,
hé théng c6ng ngam phai dam bdo vé sinh, hé théng dudng xe
dién, xe Itra phai bé tri sao cho phi hop”.

Bac rat quan tam dén cac céng trinh phuc vu van héa,
giao duc, dai séng ctia nhan dan nhu céng vién, trudng hoc,
bénh vién, nha van héa... Pau nam 1960, thdy Quéc héi chua
¢6 noi hop khang trang, nén Chinh pht quyét dinh lam mot
hoi trudng c6 quy moé I6n, hoanh trang & khu Quan Ngua dé
lam nai hop Quéc héi va gap rat thanh lap Ban chi huy xay
dung. Khi biét tin, Bac da noi: “Chua nén lam vi dan ta con khé
qud. Bao gi& dén ta khd hon, xod dugc cdc nha 6 chudt thi hay
lam. Minh nghéo anh em ai ngudi ta cling biét, khéng cé gi phai
xdu hé vi khéng cé héi trudng I6n”. Thuc hién 16i khuyén cta
Bac, viéc xay Hoi trudng |6n dugc ding lai va Trung uong da
quyét dinh xay dung mét Héi trudng co6 quy mé vira phai, doi
dién Lé dai Ba Dinh, goi la Hoi trudng Ba Dinh dé lam nai hop
Qudc hoi. Hai KTS tai danh tét nghiép Trudng My thuat Bong
Duong la Tran Hru Tiém va Nguyén Cao Luyén da vinh du
dugc giao thiét ké cong trinh lich sir mét thai nay.

Ngay ca ngdi nha san Bac H6 & Pha Chu tich (do KTS
Nguyén Van Ninh thiét k&) khong chi la mét cong trinh kién
tric don thuan, ma con la biéu tugng séng déng, nai hoi tu va
téa sang nhirng duc tinh cao dep clia Bac. Du la nai lam viéc,
ndi & clia vi lanh tu vi dai, nhung kién tric ngdi nha lai vé cuing
gian di, mdc mac, phan anh ré nét triét ly séng va dao diic cach
mang cla Ngudi. Gilta long khu Pha Chu tich uy nghi, trang
l&, ngdi nha san gb mdc mac, bé nhé nép minh dudi tan cay
xanh mat, déi lap véi vé 1ong lay cla dinh thu xung quanh.
Ng6i nha chi hai tang véi vat liéu quen thudc nhu gb, mai ngoi.
Noi that cling hét stic téi gian, mot chiéc giudng nhd, mot bod
ban ghé g6, mét gia sach don so va vai vat dung ca nhan thiét
yéu. Khong cé bat ky su xa hoa, pho truong nao. Moi thi dugc
tinh todn sao cho hiéu qua, bén viing va téi thiéu chi phi. G day
khéng co d6 dac dat tién, hay trang tri cau ky, méi vat dung
déu phuc vu mét muc dich rd rang va dugc gilr gin can than.
Sulua chon s6ng trong can nha san nay thay vi & dinh thu sang
trong da thé hién tinh khiém tén tot cing clia Bac. Ngudi ludn
muén séng hoa minh vai thién nhién, gan gui véi doi séng cha

nhan dan lao déng, khéng tu dat minh lén trén quan chung.
Day la minh ching cho cau néi néi tiéng ctia Ngudi “Téi chi ¢6
ham muén, ham muén tét bac la lam sao cho nuéc ta duoc hodan
toan doéc lap, dén ta dugc hoan toan tu do, déng bao ta ai ciing
c6 com dn do mdc, ai cling dugc hoc hanh”. Trong hoan cdnh
dat nudc con nhiéu kho khan, thiéu thén, Bac HO ludn [a tdm
guong sang vé tinh than tiét kiém va chéng lang phi. Ngéi nha
san cla Bac la minh chiing cu thé cho duic tinh nay. Ngay ca
vuon cay, ao ca xung quanh nha cling dugc Bac ty tay cham
sé¢, via tao canh quan xanh mat vura la noi Bac thu gian, tap
thé duc sau nhiing luc lam viéc cang thdng, ban rén. Nha san
Bac HO toa lac trong mét khéng gian xanh yén binh véi vuon
cay ao ca, hang rao dam but. Bac thuong xuyén danh thai gian
cho cé an, tap thé duc méi sang sém. L6i séng gan gui thién
nhién khéng chi gitp Bac gir gin stic khde ma con thé hién
mot tam hén thanh cao thoat tuc. L6i séng nay con phan anh
tinh yéu cla Bac déi vai dat nudc, con ngudi, van hoa, canh
vat Viét Nam. Mot tinh yéu binh di ma sau sac. Trong béi canh
kién tric hién dai du nhap, Bac van chd trong dén viéc gin gilt
va phat huy nhiing gia tri ki€n trdc truyén théng, nhu viéc st
dung vat liéu tu nhién (tre, g6, ngoi...), thiét ké théng gié tu
nhién, tdn dung anh sang mat trai, va tao khéng gian séng
gan gi vdi thién nhién (san vudn, ao ca). Dong thai, Bac cling
khuyén khich su sang tao, d6i mai trén nén tang truyén théng
dé tao ra nhirng cong trinh viia hién dai vira mang hén c6t Viét
Nam. Diéu nay khéng chi gidp cong trinh thich nghi tét véi khi
hau nhiét déi gi6 mtia ma con gop phan bao tén va phat huy
di san van héa.

trong nhing I6i can dan rat doi gian di ma vo cung
sau sac clia Bac cach day hon 70 nam, chira dung mét
tu tudng I6n vi dan, gan dan, khiém tén, gian di, khéng phé
truong, thé hién mét tdm nhin xa va réng, mét tu duy hién
dai trong phat trién du & bat ky hoan canh nao, giai doan nao
cla dat nudc. Nhing diéu Bac dat ra rat thiét thuc, khdng cao
siéu, nhung chia dung cac nguyén tac rat co ban ctia nghé
thuat quy hoach kién tric phuong Bong va phuang Tay,
tran trong ban sic van hoéa dan toc, ti cach chon dia diém
phu hop véi phong thay (tua ndi - nhin sdng) cho dén giao
théng thuan tién nhat, di lai gan nhat, phu hop véi hoan canh
thuc té (cai ma quy hoach hién dai chau Au nhiing nam cuéi
thé ky 20 va dau thé ky 21 dé cap dén dé la kién tric xanh;
thanh phé 15 phut...). Nha & du don so, chi st dung vat liéu
tu nhién sdn cé nhu tre, nua, la géi nhung phai thodng mat,
cao rao, kin mai, dién tich str dung, vira da tranh lang phi, hai
hoa vdi thién nhién (kién trdc xanh, thich dung, kinh té€, phu
hgp véi d6i tugng, hoan canh). Nhiing van dé ma Bac chira
cho nganh kién tric, quy hoach nudc ta da thé hién sau sic
tu tudng ctia Ngudi, kién tric phai co van héa, c6 ban sic va
6 tinh hién dai. Kién truc phai vi dan, phuc vu doi séng cta
nhan dan, vi lgi ich cta dat nuéc.
Chung ta da qua nta thé ky dat nudc théng nhat (1975 -
2025), trong d6 c6 40 nam DEi mai (1986 - 2025) va bay gid
la cudc cach mang tinh gian bién ché, “sép xép lai giang son”

2 La ngudi lam nghién ctu kién truc, téi luén tim thdy
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£ i

Chii tich Ho Chi Minh xem mé hinh Quy hoach xdy dung Thii d6 Ha Néi (16/11/1959).

vGi bé may hanh chinh hai cap, budc vao ky nguyén so, ky
nguyén vucn minh clia dan téc, hoan thanh xa héi chd nghia
dé trg thanh mot nudc phat trién véi muc tiéu dan giau, nudc
manh, xa héi dan cht céng bang van minh. Cuéc cach mang
vé tinh gian bién ché, thu gon t6 chiic bé may hanh chinh,
tir 64 tinh thanh phé sau khi sap nhap nay con 34 tinh thanh
phé, trong d6 c6 6 thanh phé truc thudc Trung uong; 3.321
don vi hanh chinh cap xa (bao gém 2.621 xa, 687 phudng va
13 dac khu), gidm dang ké so véi 10.035 daon vi trudc dé, bd
hoan toan cép trung gian la cdp quan/ huyén. Viéc sap xép
lai dia giGi hanh chinh céc tinh sé dat ra cho cong tac kién
tric quy hoach mét khéi luong rat I16n, dé la phai lap mdéi
quy hoach chung cho tung tinh (m&i), du quy hoach chung
c(l da dugc cap c6 thdm quyén phé duyét, dé& phu hgp vai
su thay d6i ca chiic nang d6 thi, dinh hudng phét trién cda
dia phuong, két néi hé théng giao théng, ky thuat ha tang...
Quy hoach phan khu, quy hoach chi tiét trong dia ban ct sé
phai thay d6i, va néu con hiéu luc ciing phai diéu chinh hodc
tich hgp cho phu hgp véi quy hoach chung méi. Pay ciing
la dip dé€ chung ta nhin nhan lai nhitng van dé con bat cap
trong cac d6 an quy hoach chung da duoc phé duyét, ké ca
quy hoach chung Tha d6 Ha Néi va TP.HCM, dé c6 su diéu
chinh kip th&i phu hop véi su phat trién chung ctia dat nudc
trong ky nguyén méi. Cac quy hoach méi dugc lap (v6i su hd
trg clia tri tué nhan tao - Al, ditliéu I6n - Big Data, Internet van
vat két néi - loT, dién toan dam may - Cloud, GIS...) sé phai la
quy hoach kién tao phét trién, thé hién dugc tu duy mai, tam
nhin thai dai, vi lgi ich bén viing lau dai ctia dat nudc, vi hanh
phtc ctia nhan dan trudc bién d6i khi hau va dia chinh tri
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phtc tap dang dién ra trén thé gidi. Sap tai day, tuyén dudng
sat cao téc Bac -Nam, mot du an chién lugce, xuang song cla
nén kinh t&, v&i vén dau tu khoang 67 ty USD dugc trién khai
xay dung sé cung véi hé théng dudng bo cao téc hinh thanh
céc truc phat trién dé thi xuyén quéc gia, gan két cac d6 thi
I6n nhu Ha Néi, Vinh, Da Nadng, Nha Trang, TP.HCM va cac d6
thi doc tuyén. VGi viéc phat trién TOD (D6 thi két néi giao
théng cong cong), moét loat cac khu d6 thi mdéi, trung tam
dich vu, thuang mai, kinh té... quanh cac nha ga Ién sé hinh
thanh trén tuyén dudng sét cao toc¢ nay, tao diéu kién dé thu
hat dan cu, gidm ap luc [én cac do thi trung tam hanh chinh,
thiét lap ban dé phan b6 dan cu méi cho cac dia phuong
noi dudng sét cao téc di qua. Va nhu thé, su xuat hién cua
dudng sat cao toc Bac - Nam va hé théng dudng bé cao toc
cing sé dinh hinh lai khéng gian phat trién hé théng d6 thi
va cdu trac lai mang lugi giao thong quéc gia moét cach bai
ban, hién dai.

Sau khi sdp nhap, theo bao cdo ctia B6 N6i vy, ngoai 33.956
tru s& cong dugc st dung thi con hon 4.226 tru s& cong doi
du. Pay la van dé rat I16n dat ra cho chinh quyén céac cap dé
tranh that thoat, lang phi tai san cong. D6 la cai tao kién truc,
c6ng nang st dung dé lam trudng hoc; lam cc s& y té kham
chira bénh; lam nha & cong vuy; Iam nai sinh hoat van héa, thé
duc thé thao cho nhan dan. Vira qua, B6 Chinh tri théng nhat
chd truong dau tu xay dung cac trudng phé théng noéi tru lién
cap tiéu hoc va trung hoc ca s& (THCS) tai 248 xa bién giGi dat
lién, véi du kién dau tu 150 ty dong/trudng. Day la lan dau tién
nudc ta cé mé hinh trudng phé théng ndi tra lién cap & cac xa
bién gidi. Trudc d6, Chinh phu da khan truong trién khai viéc
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Trung tam Thu dé Ha N¢i ngay nay.

thuc hién hé trg an trua cho hoc sinh tiéu hoc va THCS & céc
xa bién gigi dat lién tir nam hoc 2025 - 2026. Ca hai chui truong
rat nhan van nay dugc xa héi dén nhan tich cuc. Trong nhiéu
nam qua, Dang, Nha nudc da cé nhiéu chinh sach dé phat trién
gido duc G cac viing mién nui, ving sau vung xa, dac biét la cac
dia phuong gidp bién. Bén canh cac két qua rat tét, gido duc &
cac khu vyc nay con rat nhiéu khoé khan nhu vé co sé vat chat,
nhat la trudng hoc, diém trudng chua kién ¢4, thiéu gido vién,
di lai khé khan, khong an toan trong mua bao lG... B&i vay, chu
truong cia B6 Chinh tri dau tu xay dung cac trudng phé théng
noi tra lién cap tiéu hoc va THCS tai 248 xa bién gidi dat lién |a
chinh sach an sinh quan trong, vé cing ddng dan. Cha truong
quan trong nay sé gitp thu hep khoang cach vé gido duc néi
riéng va rong han la vé phat trién nguén nhan luc, kinh té - xa
hoi n6i chung clia mién nui v6i mién xudi. Thém vao dé, vai
trudng noi trd la trudng ma hoc sinh sé an &, sinh hoat tai ché
nén rat khac so véi cac trudng hién tai. Diéu kién dia ly, ha tang
& cac xa bién gidi cing rat khac nhau. Do d6, khéng thé xay
dung theo mé hinh sén cd, phé bién, dai tra nhu hién nay, ma
trudc khi trién khai phai xem xét, danh gia cu thé & ting dia
ban dé dam bao kién tric cong trinh phai phu hgp véi I6i séng,
van hoa tung dia phuong va bén vimng. Phai danh gia ky vé
quy dat, dudng giao thong, dién, nudc sach, méi trudng phu
hop véi dia hinh phuc tap & viing bién gidi trudc hiém hoa béao
IG, sat 18... do thién tai gay ra do bién d6i khi hau. Dé stia chira,
xdy dung 248 trudng phd thong néi tru lién cap, trong dé thi
diém 100 trudng trong ndm 2025 nhu'yéu cau ctia B6 Chinh tri,
ngoai nguon tai chinh tir ngan sach, thi rat can su chung tay
ddéng gop cua cac doanh nghiép, clia nguén von xa hoi héa,

ma ddc biét la vai tro tich cuc, hiéu qua clia gidi KTS, cac hoi
nghé nghiép tham gia sang tac thiét k& cac cong trinh trudng
hoc déc biét nay. Kién trdac phai bén viing, an toan, gian di, cé
ban sac van hoa, phu hgp véi diéu kién kinh t& cta tiing khu
vuc mién nui giap bién, chéng lang phi, tiéu cuc theo ding
yéu cau clia B6 Chinh tri va do cling la hoc tap, lam theo tu
tudng H6 Chi Minh.

Tu tudng "vi dan" clia Bac HO da trd thanh mot triét ly
3 xuyén suét, dinh hinh su phat trién cta kién trac Viét

Nam trong nhiéu thap ky. D6 la mét nén kién tric vi
dan, khéng ddt nang su hoanh trang hay pho truong, ma tap
trung vao su gian di, thiét thuc, hiéu qua, tiét kiém, hai hoa
vGi canh quan, moi trudng thién nhién va mang dadm ban sac
van hoa dan tdc, v6i muc tiéu cao nhat la phuc vu va nang
cao chat lugng cudc séng clia nhan dan, lgi ich 1au bén cta
dat nudc. Ba hon bay thap ky troi qua, ngay hom nay, khi
budc vao ky nguyén méi - ky nguyén vuon minh clia dan toc
- nhung tu tudng clia Bac, nhirng |6i can dan ctia Bac vé kién
tric, vé quy hoach ndm xua van mai con nguyén gia tri, la
nhiing bai hoc quy gia d& ching ta van dung vao lap quy
hoach, xay dung, phat trién nha & dé thi - néng thén, nha &
xa héi... trong thai ky mdi.

Va d6 chinh la nén tang, la kim chi nam cho hoat dong
sang tao cua gidi KTS, cac nha quy hoach va cho su nghiép
phat trién nén Kién trac Viét Nam hién dai, giau ban séc van
héa dan tdc, tham dam tinh nhan van.

(Bai viét c6 tham khdao tu liéu cta Bao tang H6 Chi Minh, H6
Chi Minh tuyén tdp va Internet)
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Tap trung kién tao phat trién nganh

Xay dung

)

= TUAN DONG

é

Budc vao nhieém ky maoi, bang b6 Bo Xay dung xac dinh ro thoi co phat trién cung nhu

kho khan, thach thuc mai, nhat Ia yeu cau cao vé hoan thién thé ché, phat trién ha
tang dong bo, xay dung do thi, giao thong thong minh, bén viing va dam bao an toan

giao thong.

Gi cha dé “Nang cao nang luc lanh dao va stic chién

ddu cla cac cdp Uy, t8 chic dang, hiéu qua hoat

dong clia cac co quan, don vi, doanh nghiép; phat

huy stic manh doan két, chung stc, déng long, déi
mai, sang tao, xay dung Dang bd B6 Xay dung phét trién,
viing manh toan dién gép phan dua dat nudc vao ky nguyén
mGi clia dan toc” va phuong cham “Doan két - Dan chu - Ky
cuong - Dot pha - Phét trién”, Dai hoi dai biéu Dang bd Bo Xay
dung 1an tha | (nhiém ky 2025 - 2030) da dugc té chic trong
thé trong hai ngay 04 va 05/8/2025 tai Ha Noi, vGi su tham du
cla 242 dai biéu chinh thc, dai dién cho 9.750 dang vién cla
53 t§ chic dang truc thudc B Xay dung.

Dang bé Bo Xay dung la dang b cap trén ca sé truc thudc
bang bé Chinh phu, hoat ddng theo Quy dinh sé 253-QB/TW
ngay 24/01/2025 cda Ban Bi thu.

Bao cao chinh tri tai Dai héi néu rd, sau gan 5 nam thuc
hién Nghi quyét cta Bang, Quéc hoi, Chinh pha, chi dao
quyét liét cta Thu tudng Chinh phu, céc linh vuc vé giao
théng van tai va xay dung, cac linh vyc clia cong tac xay
dung Bang da dugc Ban Can sy Dang, Bang Gy, Ban Thudng
vu Dang Uy Bo lanh dao, chi dao dat nhiéu két qua toan dién,
mot s6 mat cdng tac c6 dot pha, nhiéu diém sang ndi bat.

Cu thé, Pang bd da chi dao quyét liét viéc cai cach thé
ché, hoan thién hanh lang phap ly, thao g& kip thai nhiing
diém nghén ca ban. Nhiéu luat quan trong dugc trinh Quéc
héi thong qua nhu: Luat Nha &, Luat Kinh doanh bat déng san
(2023); Luat Budng bg, Luat Quy hoach d6 thi va néng thon
(2024); Luat Budng sat (2025)...

12| XAYDUNG 08.2025 | ISSN 2734-9888

BO cling da téng két va dé xuat stta ddi nhiéu dao luat
chién lugc khac nhu Luat Hang khéng dan dung Viét Nam,
Ludt Buong thuy noi dia, B6 luat Hang hai Viét Nam, dac biét
la sta d&i Luat Xay dung... tao nén tang phap ly dong bo, lién
thong gilta xay dung - giao thong - do thi - logistics.

Ngoai ra, B6 da ban hanh hon 440 van ban quy pham
phap luat, bao gém nhiéu co ché d6i méi manh mé trong
phan cdp, phan quyén, cai cach tha tuc hanh chinh, khuyén
khich dau tu xay dung, phét trién dé thi théng minh, kinh t&
xanh va chuyén déi sé.

Vé cong tac quy hoach - chién lugc, Bo da trinh Thu tuéng
Chinh pht phé duyét toan b 5 quy hoach nganh giao thong
cap qudc gia, lan dau tién trong lich st dugc lap dong bé.
Cung véi d6 1a Chién lugc phat trién nganh Giao théng van
tai dén nam 2030, tdm nhin dén 2050; cac dé an phat trién
cang can, logistics, mang luéi ga dudng sat, trung tam ti€p
van hang héa...

V& quan ly nha & va thi trudng bat déng san, hién c6 692
du én nha & xa hoi dang dugc trién khai véi quy mé han 633,5
nghin can; gan 124 nghin can nha da dugc hé trg cho ngudi
¢6 céng vdi cdch mang, than nhan liét si, hé nghéo, ho can
ngheéo.

Vé linh vuc quy hoach - kién trac, dé thi, Bé da trinh Tha
tudng Chinh ph phé duyét Quy hoach hé théng dé thi va
néng thén thai ky 2021 - 2030, ban hanh K& hoach thuc hién
quy hoach; t8 chiic tham dinh va dugc Tha tuéng Chinh phu
phé duyét, diéu chinh t8ng thé cac quy hoach chung d6 thi
Thu d6 Ha Néi, TP.HCM, Hai Phong, Pa Nang, Hué (trudc khi
sap nhap dia gigi hanh chinh) va céac khu kinh té€ ¢6 vai tro
déng luc phat trién; phéi hap véi cac dia phuong trién khai
Luat Kién tric nam 2019; diéu chinh Binh hudng thoét nuéc



phat trién thoat nudc dé thi va khu céng nghiép Viét Nam.

Cung vdi cong tac chuyén déi s6, cit giam, don gidn hoa
thu tuc hanh chinh... céng tac xay dung Dang vé chinh tri, tu
tudng, dao duc, té chiic can bd ciing cé nhiéu chuyén bién
tich cuc, di vao chiéu sau, thuc chat; cong tac kiém tra, giam
sat va ky luat ciia Bang hoat déng c6 hiéu luc, hiéu qua.

6 NHIEM VU TRONG TAM VA 3 DOT PHA

Budc vao nhiém ky méi, Dang bo Bé Xay dung xac dinh ro
thoi co phat trién cling nhu kho khan, thach thic mdi, nhat
1a yéu cau cao vé hoan thién thé ché, phat trién ha tdng dong
bo, xay dung d6 thi, giao thong théng minh, bén viing va
dam bdo an toan giao théng.

Doéng thai, hoan thanh cac muc tiéu I6n da dé ra trong
Chién lugc phét trién kinh t& xa hoi 10 nam 2021 - 2030, cac
két luan cta Bo Chinh tri vé phat trién hé théng két ciu ha
tang giao théng nhu bao ddm muc tiéu 5.000 km cao téc vao
nam 2030; ddy nhanh tién do thi cdng dudng st Lao Cai - Ha
N&i - Hai Phong; khéi cong du an dudng sét téc do cao trén
truc Bac - Nam; dau tu xdy dung mdi va nang cap cac cong
trinh ha tang chién lugc chuyén nganh hang hai, dudng thay,
hang khéng; thuc ddy hoan thanh Dé an "Dau tu xay dung it
nhat 1 triéu can hd nha & xa hoi cho d6i tugng thu nhap thap,
cong nhan khu céng nghiép giai doan 2021 - 2030".

Cung véi d6, phan ddu 100% cap Qy, t6 chiic dang, co
quan, don vi trién khai hiéu qua, ding tién do cac nhiém vu
theo chuang trinh, ké hoach hang nam va tiing giai doan;
80% t8 chiic ddng hoan thanh t&t nhiém vy, 15 - 20% hoan
thanh xuat sac nhiém vuy; 100% dang vién dugc hoc tap,
nghién ctu, quan triét cac nghi quyét, chi thi ctia Bang...

Dé hoan thanh cac muc tiéu ndi trén, Pang bd BO Xay

G

DANG BO BO XAY DUNG

PAI HOI DAI BIEU LAN THU' 1

NHIEM KY 2025 - 2030

Ha Noi, neay 04 = 05 thangz 8 nam 2023

dung xac dinh 6 nhiém vu trong tam, 3 dot pha chién lugc
nham nang cao nang luc lanh dao, hiéu luc diéu hanh va tao
chuyén bién rd nét trong toan Nganh.

Theo d06, thuc hién cac nhiém vu trong tadm lién quan dén
cac noi dung vé: 1) d6i méi cdng tac xdy dung va thi hanh
phép luat theo tinh than Nghi quyét s6 66-NQ/TW cla Bo
Chinh tri; 2) dot pha trong phat trién két cu ha tang, d6 thi
va nha & xa hoi; 3) phat trién kinh té tu nhan theo tinh than
Nghi quyét s6 68-NQ/TW cla B Chinh tri; 4) dét pha phat
trién khoa hoc cédng nghé, déi mdi sang tao, chuyén déi sé
quéc gia theo tinh than Nghi quyét s6 57-NQ/TW cltia Bo
Chinh tri; 5) hoi nhap qudc té trong tinh hinh méi theo tinh
than Nghi quyét sé 59-NQ/TW ctia B6 Chinh tri; 6) tiép tuc
ddy manh xay dung, chinh d&n Pang va t6 chic dang, dang
vién trong sach, viing manh toan dién.

Cung v&i 6 nhiém vy trong tam, BPang b B6 Xay dung xac
dinh 3 dét pha chién lugc, do la:

1. D6t pha manh mé vé thé ché phat trién, khoi théng,
gidi phdng moi nguén luc; cat giam téi da tha tuc hanh
chinh, tao thuan Igi t6i da cho ngudi dan, doanh nghiép,
ddy manh triét d€ phan cap, phan quyén cho dia phuong;
thac ddy dét pha vé khoa hoc, cdng nghé, d6i méi sang
tao va chuyén ddi s6 phuc vy, kién tao phét trién; thic day
phat trién kinh té tu nhan; xay dung bé chi tiéu tang trudng
toan nganh gén vai dinh hudng phat trién bén viing, hién
dai, bdo ddm hai hoa gitta phat trién kinh té véi bao vé moi
trudng va an sinh xa hoi.

2. Tap trung phat trién nguén nhan luc chat lugng cao,
trinh d6 cao; ddy manh thu hat va trong dung nhan tai, trong
tam la nguén nhan luc trong linh vuc dudng sat, dudng sat
téc do cao, dudng sat dé thi; nhan luc tng dung céng nghé
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“Trudc madt, téi cudi ndm 2025 phai hoan thanh it
nhdt 3.000 km dudng cao téc, dé dén ndm 2030

cd nudc c6 5.000 km dudng bé cao téc; trén 1.700
km duding ven bién; co ban hodn thanh Du dn
Cang hang khéng quéc té Long Thanh giai doan

1; trién khai cdc du dn dudng sdt gdn véi thu hat
chuyén giao céng nghé, khéi céng du dn duong
sdt Lao Cai - Ha Néi - Hdi Phong; phdt trién cdc
cdng bién, cang thady néi dia...” . -

Tha tuéng Pham Minh Chinh. j

s6, cong nghé xanh...; d6i mdi manh mé céng tac can bé,
xay dung ddi ngl can bo lanh dao, quan ly cac cap trong
Pang bd thuc su tiéu biéu, nhat 1a nhitng ngudi ding dau, cd
du phdm chat, nang luc va uy tin, dap Ung yéu cau trong ky
nguyén phat trién méi cta dat nuéc.

3.Tiép tuc hoan thién déng bé va dot pha manh mé trong
phat trién két cdu ha tang hién dai, uu tién két cau ha tang
giao théng da phuong thuic, cac du an ha tang trong diém
quéc gia, cac cdng trinh giao théng xanh, dé thi théng minh,
ha tang s6.

PHAN UNG CHINH SACH LINH HOAT, KIP THOI,
QUYET TAM THUC HIEN THANG LGOI 3 DOT PHA CHIEN
LUGC

Tham du va phéat biéu chi dao tai Pai hoi, Uy vién Bo
Chinh tri, Bi thu Bang Uy Chinh phd, Thi tuéng Pham Minh
Chinh cg ban dong y cac ndi dung bdo cao do BCH Bang bo
B6 Xay dung trinh bay tai Dai héi va khai quat 9 nhém thanh
tuu cGa Bo, nganh Xay dung nhiém ky vira qua, gém: Té chiic
thuc hién nghiém tuc, c6 hiéu quia Nghi quyét Dai hoi Xl ctia
bang; Céng tac xay dung chinh sach phap luat nhiéu tién bo;
quy hoach déng bg; ha tang dét pha; kho khan dugc thao
gd; t6 chuc xay dung Dang dugc nang tam; tuong lai dugc
ki€n tao; gia tri dugc gia tang; tham nhiing, tiéu cuc, lang phi
duoc day Iui.

Thu tudng chi ré nhitng han ché lién quan phat trién thi
trudng bat dong san, phan khiuc nha & cho ngusi thu nhap
trung binh, thu nhap thap; chua khai thac hiéu qua lgi thé
rat I6n vé dudng bién, dusng thay ndi dia; phat trién dé thi
nhanh nhung chua bén viing véi cac van dé vé un tac giao
thong, & nhiém méi trudng; xay dung co s& dir liéu, phat
trién tri tué nhan tao, chuyén déi s6 con cham; mét s ca ché,
chinh sach xoay chuyén cham, nhiéu tha tuc con rudm ra.
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Trén co s& d6, Tha tuéng nhan manh mot sé bai hoc kinh
nghiém quan trong nhu: Doan két, thdng nhat; phan (ng
linh hoat, kip thai, phu hgp, hiéu qua véi dién bién tinh hinh,
dang xu thé; tap trung thuc hién cac nhiém vu quan ly nha
nudc, kién tao phat trién, ddy manh phan cap phan quyén di
déi véi phan b ngudn luc, ting cudng giam sat, kiém tra.

Co ban déng tinh vai cac nhiém vu, giai phap ma Dai hoi
xac dinh, Tha tudng nhan manh, can coi trong céng tac xay
dung Pang, cong tac t6 chiic, can bd, nang cao nang luc
lanh dao, suc chién dau cda t8 chic Dang va dang vién; ting
cudng giam sat, kiém tra, don déc, gidm sat dién rong, tu
sém, tr xa nhung kiém tra cé trong tam, trong diém, tang
cudng chéng tham nhiing, tiéu cuc, lang phi.

Tha tudng cling yéu cau ti€p tuc quan triét, thuc hién
nghiém va van dung sang tao cac nguyén tac lanh dao cula
Pang: Thuc hién tap trung dan chu; tu phé binh va phé binh;
doan két, théng nhat; gan bé mat thiét vsi nhan dan; hoat
déng theo quy dinh clia Pang va Hién phap, phap luat. Qua
dé, gép phan thuc hién 3 dét pha chién lugc vé thé ché, ha
tang, nhan luc vai tam nhin xa trong réng, nghi sau lam 16n.

“Truéc mat, tSi cudi nam 2025 phai hoan thanh it nhat
3.000 km dudng cao t6c (@€ dén nam 2030 ca nudc c6 5.000
km dudng bo cao t8¢), trén 1.700 km dudng ven bién; ca ban
hoan thanh Du an Cang hang khéng quéc té Long Thanh giai
doan 1; trién khai cac du én dudng sét gén vdi thu hat chuyén
giao céng nghé, khai cong du an duding sat Lao Cai - Ha Noi
- Hai Phong; phét trién cac cang bién, cang thay noi dia...”,
Thu tuéng nhan manh.

Vé cac nhiém vu cu thé, Tha tudng yéu cau xac dinh rd
nhiém vu trong tam, trong diém va nhiing gidi phap kha thi
dé tap trung lanh dao, chi dao thuc hién thing Igi cdc muc
tiéu, nhiém vy, tao chuyén bién cin ban, toan dién va manh
mé hon.
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“DPadng b B Xdy dung xdc dinh
6 nhiém vu trong tam, 3 dét phd
chién lugc nhdam ndng cao ndng
luc lanh dao, hiéu luc diéu hanh
va tao chuyén bién ré nét trong
toan Nganh”.

B6 truéng Tran Hong Minh.

Dong thai, tap trung thuc hién cac nhiém vu quan ly nha
nudc, gém xay dung chién lugc, ké hoach, quy hoach, thé
ché, co ché chinh sach, hanh lang phap ly, tiéu chudn, tiéu
chi, cdng cu dé giam sat kiém tra, thuc hién sa két, téng két,
khen thuéng, ky luat...

Cung véi dé, ddy manh phat trién khoa hoc céng nghé,
d6i mdi sang tao, chuyén ddi s6, chuyén déi xanh, kinh té
tuan hoan, trong tam la giao théng xanh va dé thi thong
minh; ti€p tuc trién khai va nang cao hiéu qua cudc cach
mang vé t6 chic bd may, hoan thién co ché quan ly ti Trung
uong tdi dia phuang trong nganh Xay dung; cif can bo luan
phién xuéng hé trg dia phuong cho t&i khi bé may chinh
quyén 2 cap van hanh tron tru, théng suét.

Ngoai ra, can dot phé phat trién cac phuong thic giao
théng, tiép tuc trién khai cac du an dudng bo cao téc, hang
khéng, uu tién dudng sit, dudng bién va dudng thay noi dia;
két ndi cac phuong thiic giao théng, tao hiéu (ng phat trién,
gidm chi phi logistics, tdng stic canh tranh cda sdn pham,
hang héa.

Tha tuéng luu y xay dung cd ché, chinh sach khuyén
khich, uu dai dé huy déng nguén luc, ddy manh hgp tac cong
tu, st dung hiéu qua nguén luc sdn cé, manh dan ap dung
cac hinh thic chi dinh thau védi cac nha thau c6 nang luc, uy
tin, kinh nghiém, mién la céng khai, minh bach, khéng tham
nhiing, tiéu cuc. Péng thdi quyét tam hoan thanh vuot ké
hoach xay dung 100 nghin can hé nha & xa hoi trong nam
2025; dén nam 2030 dat t&i thidu 1 triéu can ho nha & xa hoi.

Nghiém tuc tiép thu ddy dd y kién phét biéu chi dao cta
Bi thu Bang ay, Thi tudng Chinh phd Pham Minh Chinh, Dai
hoi da tap trung thado luan s6i ndi, trach nhiém, nhat tri cao
théng qua cac van kién va Nghi quyét véi phuang hudng,
muc tiéu, chi tiéu cu thé va cadc nhém nhiém vu, gidi phap,
cac doét pha cho giai doan 2025 - 2030. Pai hdi cling da tap

trung thdo luan déng goép vao du thao van kién trinh Dai héi
Péng bd Chinh phu lan thi | va Dai hoi XIV clia Pang.

“Céac van kién dugc Dai hoi thong qua la két tinh tri tug,
thé hién y chi, niém tin, su quyét tam cla toan Dang bo va
can bg, cong chug, vién chic, ngudi lao dong Bo Xay dung
déi vai su nghiép xay dung, phat trién dat nudc va Bd Xay
dung trong thoi ky méi”, Bi thu Bang Gy, B6 truéng Bo Xay
dung Tran Hong Minh nhan manh.

BCH DPdng bé Bé Xdy dung khéa I (nhiém ky 2025
-2030) gém 39 dy vién; Ban Thudng vu gém 13 dy
vién.

Déng chi Tran Héng Minh - Uy vién BCH Trung uong
Dang, Uy vién BCH Pdng bé Chinh phu, Bé truéng
duoc chi dinh giir chirc Bi thu'Ddng ty Bé Xdy dung,
nhiém ky 2025 - 2030.

Dong chi Nguyén Tudng Vin - Uy vién Ban Thudong
vu, Thirtruéng duoc chi dinh giit chirc Phé Bi thu
Thudng tru'c; cdc ddng chiDao Vén Tién va Hoang
Hai Vén - Pho Bi thu chuyén trdch Pdng dy nhiém
ky 2020 - 2025 duoc chi dinh gitr chi'c Pho Bi thu
chuyén trdch Pdng ty Bé6 Xdy dung nhiém ky 2025
-2030.

Uy ban Kiém tra Dang Gy Bé Xdy dung nhiém ky
2025 -2030 gém 7 déng chi. Doan dai biéu Pdng

bé Bé6 Xdy dung du Dai héi dai biéu Bdang bé Chinh
phd ldn thir I (nhiém ky 2025 - 2030) gém 18 dai biéu
chinh thi'c va 1 dai biéu duong nhién.
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QUAN LY NGANH

CONG DOAN XAY DUNG VIET NAM:

Sat canh cung ngudi lao dong, néu cao
tinh than lam viéc “vuot nang, thang

mua”

> HONG XIEM

Huong ung chu truong “chiban lam, khong ban Iti" cua Bo Xay dung, thai gian qua
Cong doan Xay dung Viet Nam thuong xuyén dén cac cong truong, du an giao thong
trong di€ém dé nam tinh hinh, dong vién khich ¢ doan viéen, ngudi lao dong lam viéec

VvOi tinh than “vuot nang, thang mua’.

Thuc hién Quyét dinh s6 2968/QD-TLD ngay 20/3/2025
cla Téng Lién doan Lao ddng Viét Nam, Cong doan Xay
dung Viét Nam dugc thanh lap trén co s& hgp nhit Cong
doan Xay dung Viét Nam va Céng doan GTVT Viét Nam. Dén
thang 8/2025, Cong doan Xay dung Viét Nam truc ti€p quan
ly, chi dao 42 cong doan cap trén truc ti€p co sG va 88 cong
doan co sé truc thudc, vdi téng s6 138.927 cong nhan vién
chuiic, ngudilao ddng. Toan nganh cé 835 cong doan ca s& véi
137.644 doan vién, hoat ddng trong nhiéu linh vuc ctia nganh
Xay dung va GTVT.

Theo tim hiéu cta PV Tap chi Xay dung, ngay sau khi hop
nhat va hoat déng theo moé hinh mai, Céng doan Xay dung
Viét Nam nhanh chéng én dinh boé may, trién khai hiéu qua
chiic nang, cadc nhiém vu dugc giao. Trong d6, mot trong
nhiing hoat d6ng néi bat ctia Cong doan la tich cuc tham
gia cac doan cong tac cta Bd Xay dung kiém tra, thi sat cac
cbéng trudng, du &n quan trong, trong diém clia quéc gia
dé ndm bat thuc té tinh hinh, tham héi, ting qua déng vién
doan vién, ngudi lao déng vuot qua moi khéd khan. Qua do,
khich 1é cac don vi tham gia du an, doan vién, ngudi lao déng
trén cédng trudng phat huy tinh than "chi ban lam, khéng ban
[Ui", "vugt ndng, thang mua" trong céng tac dau tu xay dung,
phat trién két cdu ma Bd Xay dung da dé ra.

Coéthéké dén, thang 7/2025, Cha tich Cdng doan Xay dung
Viét Nam truc ti€p dén cac mdi thi cdng trén cong trudng du
an cao t6¢ Hoa Lién - Tuy Loan & TP Pa Nang dé tham, ting
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qua doan vién, ngudi lao ddong dang lam viéc va dé nghi cha
dau tu, nha thau thi cong tiép tuc quan tam, hé trg tot nhat
cho doan vién, ngudi lao déng. Bay la du dan dugc lua chon
t6 chuic khanh thanh, théng tuyén chinh vao dip 19/8/2025;
Vi vay, su c6 mat cla lanh dao Cong doan Xay dung Viét Nam
nham khéng dinh su sat canh, déng hanh clia Cong doan vai
cac don vi, déi ngl tham gia du an, dac biét la doan vién,
ngudi lao ddng dé lam viéc véi tinh than "vugt ndng, thang
mua", dua du an vé dich dung tién dé theo su chi dao clia Thu
tudng Chinh pht va B6 Xay dung.

Hay trong Thang Céng nhan va Thang hanh déng vé
an toan, vé sinh lao déng nam 2025 cta Céng doan Xay
dung Viét Nam (thang 5/2025), cac doan céng tac cua
Céng doan Xay dung Viét Nam do Chu tich, Phé chu tich
thudng truc dan dau clng truc ti€p dén lam viéc véi cac
don vi tham gia du an, tham va tdng qua céng nhan, nguai
lao déng tai loat du &n trong diém & cac vung mién cla
T6 quéc. Trong d6 c6 Du an san bay Long Thanh, Dy an
san bay Gia Binh, mot s6 du én dudng bo cao toc... Ngoai
ra, trong cac dip nghi I, lanh dao Cong doan Xay dung
Viét Nam cung lanh dao B6 Xay dung, cac ca quan, don vij
di thi sat tinh hinh, tham, tdang qua, dong vién ngudci lao
doéng lam cong tac ddm bdo giao thong, thi cong tai duy
an.Trong cac cudc lam viéc, lanh dao Céng doan Xay dung
déu 13ng nghe ngudi lao déng chia sé va thdng than trao
déi, bay t6 mong mudn véi don vi sit dung lao déng tiép
tuc quan tam, tao diéu kién t6t nhat dén doi séng vat chat,
tinh than dé khich 1& doan vién, ngugi lao d6ng hang hai



Chu tich Cong doan Xay dung Viét Nam Pham Hoai Phwong (hang trén, thir nam tiw trai sang) tham, tang qua cdc ky su, cong
nhan trén cong truong cao toc Hoa Lién - Tuy Loan (qua TP Pa Nang) vao ngay 25/7/2025.

thi dua lao dong gidi, sang tao, gop phan xay dung va phat
trién nganh.

NHIEU HOAT PONG TRI AN, DEN ON DAP NGHIA

Trong cac hoat dong tri an, dén on dap nghia, Cong doan
Xay dung Viét Nam chi dao, hudng dan sat sao cac cap cong
doan cd sd trong nganh tich cuc trién khai cac hoat dong
thiét thuc, y nghia, nhat la trong cac dip ky niém, ngay I& lon
cla dat nudc. Vé phia Céong doan Xay dung Viét Nam, trong
dip Ky niém 78 nam ngay Thuaong binh liét sy (27/7/1947 -
27/7/2025), lanh dao Cong doan tham gia doan cong tac
cla B6 Xay dung dén dang huong, dang hoa viéng cac anh
hung liét sy, thanh nién xung phong tai cdc nghia trang liét
sy tai Khu di tich lich s&r Trudng Bén (tinh Nghé An), Khu di
tich Nga ba Péng Léc (tinh Ha Tinh), Khu di tich lich str cau
Long bai, Nghia trang liét sy Cuc Cong trinh 4, Nghia trang
liét s§ Thanh nién xung phong Van Ninh, Nghia trang liét sy
Quéc gia Budng 9, Nghia trang liét sy Quéc gia Trudng Son,
Khu di tich Quéc gia d3c biét Thanh ¢ Quang Tri. Cling trong
dip nay, Chu tich Céng doan Xay dung Viét Nam lam Truéng
doan céng tac Thanh Héa (Poan 3) ctia B6 Xay dung, vé&i su
tham gia cda lanh dao mét s6 co quan, don vi thudc Bo Xay
dung, S& Xay dung Thanh Hoa dén viéng, dang huong tudng
nha cac anh huing liét sy tai Nghia trang liét sy quéc té Bong
Tam (Nghia trang liét sy Ba Thudc), Nghia trang liét sy Ham
Réng, tinh Thanh Héa. Qua hoat dong nay, Cong doan Xay
dung Viét Nam cuing toan nganh Xay dung tiép tuc duy tri
dao ly “uéng nudc nhé ngudn”, bay té long biét an sau sac

cac anh hung liét sy da c6 cdng lao to I6n trong su nghiép
gidi phong dan tdc, bdo vé T8 qudc, dem lai cudc séng hoa
binh, tu do, &m no, hanh phuc cho nhan dan.

Cling trong dip ky niém 27/7 vura qua, Cong doan Xay
dung Viét Nam phéi hgp vai Quy Tur thién Céng doan GTVT
Viét Nam dén tham, tang qua cac thuong binh, bénh binh
tai Trung tam Diéu dudng, cham soc ngudi co6 cong tinh
Hung Yén, Trung tam Diéu dudng thuong binh Duy Tién,
tinh Ninh Binh. Truéc d6, nhiéu hoat déng dén on dap
nghia, “Tudng than, tuong ai” da dugc Ban Thudng vu Cong
doan Xay dung Viét Nam phéi hgp véi Quy Tu thién Cong
doan GTVT Viét Nam trién khai, théng qua viéc t6 chuic cac
dot tham, hé tro kinh phi, vat chat cac tap thé, ca nhan cac
don vi trong nganh va luc lugng cac cuu thanh nién xung
phong, bé ddi Trudng Son, ngudi nghéo. Cu thé, ti dau
nam 2025 dén nay, hd trg 47 tap thé la cac don vi truc Tét,
cac tram hai dang, dén dao, cac don vi bé doi déng quan
trén cac ddo nai cé cong doan co s& thudc nganh; 1.761 ca
nhan la doan vién, nguci lao ddng trong nganh c6 hoan
canh khé khan, mac bénh hiém nghéo; tham va ting qua
600 cuu thanh nién xung phong thudc HGi Thanh nién
xung phong Viét Nam, Héi Truyén thong Trudng Son dudng
H6 Chi Minh. Théng qua chinh quyén dia phuang, dip Tét
Nguyén dan nam 2025, Cong doan Xay dung Viét Nam cling
gUi qua tang téi 500 hé gia dinh tai tinh Cao Bang la gia
dinh chinh sach, hé nghéo, can nghéo hoac cé hoan canh
khé khan, déi tugng bao tro xa hoi... thiét thuc chia sé, déng
vién moi ngudi cung vugt qua kho khan trong cudc song.
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QUAN LY NGANH

QUY NHA G QUOC GIA:

Nén tang dé phat trién NOXH theo hudng
hiéu qua va bén viing

>THACH LONG

Nghi quyét 201/2025/NQ-QH15 dugc danh gia la "'ma duong’ cho hang loat chinh sach
dac thuphat trién nha 6 xa hoi (NOXH) trong nhliing nam tagi. Va viéc BO Xay dung
dang lay y ki€én rong rai truoc khi trinh Chinh phu dé an thanh lap Quy Nha ¢ qudc gia
la ti€p noi khang dinh quyét tam ddy nhanh tién do trién khai cac du an NOXH va muc

tiéu ma chuong trinh da dé ra.

Theo duy thao dang dugc lay y kién, Quy Nha & quéc gia &
Trung uong do Chinh pht thanh lap, giao B6 Xay dung quén
ly. Quy nha & dia phuong dugc giao cho cac S& Xay dung
diéu hanh tai ting tinh, thanh. Day sé la t6 chuc tai chinh
ngoai ngan sach, hoat déng nhu doanh nghiép 100% vén
Nha nudc; la budc di quan trong gilp tach bach chiic nang
quan ly va van hanh NOXH ra khéi ngan sach Nha nudc, tao
diéu kién cho cac dia phuang cha dong hon.

Quy nha & Trung uang sé dugc cap von diéu 1é ban dau
it nhat 5 nghin ty déng tir ngan sach va nang I1én téi thiéu 10
nghin ty déng trong vong 3 nam ké tu khi thanh 1ap. Ngoai
vén ngan sach, quy nay con c6 thé huy déng tu nhiéu kénh
nhu: déng gép tu nguyén ti té chic, ca nhan trong va ngoai
nuac; tién thu tir ban nha & thudc tai san cong; Igi nhuan tu
hoat déng cla quy va cac nguén hgp phap khac.

VE can cu dé xuat von diéu lé cta quy nha & trung uong,
theo Bo Xay dung, muc tiéu phan dau dén nam 2030, trén dia
ban ca nudc hoan thanh khoang 1.062.200 can NOXH. Theo
dé, chi phi binh quan dé dau tu xay dung 1 can ho cho thué,
dién tich trung binh khoang 60 m2 khoang 1 ty déng (bao
g6m chi phi dau tu xay dung nha chung cu, chi phi dau tu xay
dung hé théng ha tang ky thuat dugc phan bé cho nha chung
cu va cac chi phi khac). Du kién giai doan 2026 - 2030, sé dau
tu xay dung khoang 10 nghin can ho tir quy nha & quéc gia
dé cho thué. Nhu vay, viéc quy dinh vén diéu & do ngan sach
trung uong cap lan dau t6i thiéu la 5 nghin ty déng va nang
muc von diéu |& 1én t6i thi€u Ia 10 nghin ty déng trong nhiing
nam tiép theo la phu hgp véi yéu cau thuc tién.

Bén canh d6, quy ciing dugc bd sung von tur gia tri tai
san la quy dat dugc hinh thanh qua nghia vu cta cac du an
thuong mai, khi thuc hién trach nhiém phat trién nha & xa hoi
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theo luat dinh.

Piém dang cha y 1a Quy Nha & qudc gia sé hoat dong
theo m6 hinh doanh nghiép, tiic c6 bé may diéu hanh riéng,
linh hoat trong van hanh, nhung van chiu giam sat chat ché
tU co quan chd quan la B6 Xay dung hoac UBND tinh/thanh
phé. Giam doc diéu hanh quy Trung uong do B Xay dung
bé nhiém, ddm bao tinh nhat quan trong chinh sach va van
hanh hiéu qua.

Quy Nha & quéc gia thuc hién dau tu xay dung du an
NOXH doc lap déi véi méi du an co thai han khéng qua 5
nam; du an dau tu xay dung NGXH déng bé hé thong ha tang
ky thuat, ha tdng xa hoi dé cho thué ddi véi mbi du én cé thai
han khéng qua 7 nam.

Quy thuc hién dau tu, tao lap nha & phai phu hop véi muc
tiéu hoat ddng clia Quy va chi chiju trach nhiém vé khoan ngva
nghia vu tai san khac clia Quy trong pham vi sé vén da dau tu.

Da6i véi phan dién tich kinh doanh dich vu, thuong mai
trong du an dau tu xay dung NOXH do Quy truc tiép dau tu
xay dung hodc tao lap thi viéc quan ly, kinh doanh dugc thuc
hién theo quy dinh clia phap luat vé kinh doanh bat dong san.

Thu tuc dau tu xay dung NOXH, s&t dung ngudn von tu
quy nha & qudc gia dugc thuc hién theo quy dinh cta phap
luat vé dau tu cong. Truée khi mua NOXH, nha & thueng mai
dé bé tri cho céc ddi tugng thué, Quy phai lap du an mua
NOXH, nha & thuong mai; B6 trudng B6 Xay dung, Chu tich
Uy ban nhan dan cap tinh quyét dinh chd truong dau tu mua
NGOXH, nha & thuong mai.

Gia mua NOXH, nha & thuong mai do ngudi quyét dinh
dau tu quyét dinh trén co s& gia ban nha & cta cha dau tu,
tham khao gid mua ban nha & trén thi trudng va két qua
thdm dinh gia cGa don vi c6 chiic ndng tham dinh gia tai thai



diém mua nha 6.

DaGi vdi cac dia phuong, Quy sé co co ché cap vén riéng tu
ngan sach dia phuong sau khi dugc HDND théng qua, kém
theo nguén bé sung ti viéc dinh gia quy dat tai sdn ma cac
chu dau tu phai giao ndp khi thuc hién nghia vu NOXH ...

VAN DE TIEP THEO LA DIA PHUONG THUC THI

Cé thé thdy, Nghi quyét 201/2025/NQ-QH15 la budc
cu thé hda quan trong trong chd truong phat trién NOXH,
nham dap ¢ing nhu cau an cu cap thiét ctia ngudi lao déng,
ngudi thu nhap thap. Cac quy dinh thi diém di kem da thiét
lap khung phap ly rd rang cho viéc thué va st dung NOXH,
nha luu trd céng nhan, gop phan nang cao doi séng ngudi
lao déng va thu hat dau tu vao KCN. Day cling la nén tang dé
nhan rdng mo6 hinh NOXH theo hudng hiéu qua va bén viing.

Tuy nhién, trén co s quy dinh cta Nghj quyét 201/2025/
QH15 va cac van ban quy dinh chi tiét, cac dia phuong can
khan truong chi dao cac co quan chuyén mén, chl dau tu
du an NOXH trén dia ban thuc hién céc co ché, chinh sach tai
Nghi quyét....; B sung chi tiéu hoan thanh NOXH nam 2025
va cac nam tiép theo dé€n nam 2030 dugc Tha tusng Chinh
phl giao vao hé thdng chi tiéu phat trién kinh té - xa hoi
cla dia phuang; Thuc hién ra soat, cap nhat va bé sung quy
hoach, k& hoach st dung dat, quy hoach xay dung dé bé tri
du quy dat phat trién NOXH theo dung chi tiéu da dugc giao
vGi quy mé, vi tri phu hgp, thuan tién, dong bé ha tang. Trong
dé, luu y bé tri quy dat dé phat trién nha & cho luc lugng
v( trang nhan dan theo quy dinh ctia Nghi quyét 201/2025/
QH15 va phap luat vé nha é&.

D6i vai cac du an chua dugc chap thudn chad truang dau
tu hodc da dugc chap thuan chd truang dau tu nhung chua
lua chon chi dau tu thi UBND tinh giao chd dau tu khéng
théng qua dau thau theo quy dinh ciia Nghi quyét thi diém

Dur kién giai doan 2026 - 2030 sé dau tw xdy dung khodng
10 nghin can ho tir quy nha o quoc gia de cho thué.

dé sém lua chon dugc chl dau tu du an; Déi vai cac du an da
dugc lua chon chu dau tu, chd ddng hudng dan cha dau tu
thuc hién cac quy dinh cta phép luat vé dau tu, quy hoach,
dat dai, xay dung va cac phap luat khac co lién quan.

Kip thdi xr Iy cac vuéng mac clia du an dé sém khéi cong,
xay dung ngay trong nam 2025; Don d6c cac cht dau tu dy an
nha & thuong mai thuc hién cac thd tuc dau tu xay dung NOXH
trén quy dat 20% thudc du &n theo quy dinh clia Luat Nha &
nam 2023 dé kh&i cong ngay trong ndm 2025, Iam ¢o s& hoan
thanh chi tiéu nhitng nam tiép theo; Di véi cac du an da dang
ky hoan thanh trong nadm 2025, du an da khai cong, dang trién
khai dau tu xay dung, phai t8 chic lam viéc truc tiép vdi cac
chd dau tu dé ra soat tién d6, chi dao, dén d6c chl dau tu tap
trung ngudn luc dé hoan thanh ngay trong nam 2025; Cit
gidm, don gian hda cac thl tuc hanh chinh theo thdm quyén
vé dau tu xay dung NOXH (Iap, phé duyét du an, lua chon chu
dau tu, giao dat, cho thué dat, giai phong mat bang...) dé hé
trg, khuyén khich cac doanh nghiép trién khai dau tu.

Tao diéu kién dé cac ch dau tu cé thé trién khai du an
nhanh chéng, tirviéc chon lua vi tri dat dai cho dén viéc hoan
thién tha tuc phap ly; Tiép tuc xem xét, kiém tra, l1ap danh
muc du an xdy dung NOXH, nha & cho céng nhan, cai tao,
xay dung lai chung cu du diéu kién dugc vay ngudn von 120
nghin ty déng va thuc hién céng bé cdng khai dé cac ngan
hang ¢6 co s& ap dung cho vay; Ti€p tuc kiém tra, dén déc,
thao g6 khé khan, vuéng mac dé ddy nhanh tién do trién khai
cac du an dau tu xay dung NOXH trén dia ban...

R6 rang, véi su vao cudc quyét liét tir cap cao nhat, cac
chinh séch lién quan dén phat trién NOXH da dan dugc hoan
thién. Van dé la, thai gian t6i, can phat huy t6i da trach nhiém
clia cac bo, nganh, dia phuong; bao dam thi hanh kip thai,
hiéu qua, khéng dé khoang tréng phap Iy hodc chéng chéo
trong qua trinh thuc hién.

ANH NGUYEN HA HIEP
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QUAN |Y NGANH

Phat trién do thi thong minh gan véi moé
hinh chinh quyén hai cap

> NGUYEN PHUONG

Sau gan 7 nam trién khai "bé an phat trién do thi thong minh bén vung Viet Nam giai
doan 2018 - 2025, dinh hudng dén nam 2030, budc dau da hoach dinh mot budc vé
chinh sach phat trién do thi thong minh. bay sé la nén tang deé tich hop, s6 hoa toan
dien, tién toi quan tri do thilinh hoat, dap ung yeu cau dat ra cua mo hinh chinh

quyén dia phuong 2 cap.

Sau 7 nam trién khai “Dé an phat trién dé thi théng minh
bén viing Viét Nam giai doan 2018 - 2025 dinh huéng dén
nam 2030”", theo Quyét dinh s6 950/QD-TTg ngay 01/8/2018
clia Thu tudng Chinh phU (goi tat la Dé &n 950), tai cac Bo,
nganh, phat trién dé thi thdng minh da dugc trién khai,
l6ng ghép trong céac chinh sach, phap luat.

Tai Trung uong, phat trién dé thi théng minh dugc quan
tam dua vao cac chuong trinh, nghi quyét I6n ctia B6 Chinh
tri, cta Chinh phd nhu: Nghi quyét s6 06-NQ/TW ngay
24/01/2022 cta B Chinh tri vé quy hoach, xay dung, quan
ly va phat trién bén viing d6 thi Viéet Nam dén nam 2030,
tam nhin dén nam 2045; Nghi quyét s6 57-NQ/TW ngay
22/12/2024 ctia B Chinh tri vé dot pha phat trién khoa hoc
céng nghé, d6i mai sang tao va chuyén d&i s6 quéc gia va
Nghi quyét 193/2025/QH15 thi diém mot s6 co ché, chinh
sach dac biét tao dot pha phat trién khoa hoc, cong nghé,
d6i mai sang tao, chuyén déi s6 quéc gia.

VGi vai tro la co quan thudng truc ctia DEé an, Bo Xay
dung da ban hanh ké hoach trién khai Dé an 950; ké hoach
chuyén d6i s6; ké hoach trién khai cac nhiém vu thuc hién
Dé &n phat trién Ung dung dit liéu vé dan cu, dinh danh va
xac thuc dién t& phuc vu chuyén déi s6 quéc gia giai doan
2022 - 2025, tam nhin dén nam 2030 tai B6 Xay dung; dang
ra soat xay dung, cap nhat khung kién tric s6 Bé Xay dung,
phién ban 4.0, dua theo khung kién tric Chinh ph sé Viét
Nam 4.0 do B6 KH&CN ban hanh.

B6 KH&CN cling da ban hanh 26 tiéu chuin Viét Nam
vé d6 thi théng minh. B Céng an véi muc tiéu ddy manh
chuyén dé6i s6, da xay dung co s& dit liéu vé dan cu quéc gia
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- VNelD; cac B9, nganh khac trén co s& chiic ndang, nhiém vy
ctia minh da xay dung cac tiéu chudn, tiéu chi vé d6 thi thong
minh; cac dia phuang cling cht dong tiép can, trién khai cac
chuong trinh, dé an, dat dugc nhiing két qua nhat dinh.

Bam sat nhiém vu sdp xép dan vi hanh chinh, tinh gon
bd mdy, cai cdch hanh chinh gan véi mé hinh chinh quyén
dia phuong 2 cdp tai Viét Nam, cac yéu cau dat ra vé quan
tri d6 thi linh hoat, tich hop, s6 héa toan dién cling da duoc
thuc day tu trung uang dén dia phuang.

Thuc hién phat trién d6 thi théng minh theo Dé an 950,
trén ca nudc co 26 tinh, thanh phé truc thudc Trung uang
(sau sap nhap) - 38 tinh, thanh phé truc thudc Trung ucng
(trudc sap nhap) phé duyét dé an, ké hoach trén quy mo toan
tinh hoac phé duyét dé an, ké hoach cho cac dé thi uu tién.

Nhiéu dia phucng da ban hanh va t8 chic trién khai dé
an hodc ké hoach phét trién dé thi théng minh vdi nhiing
cach lam linh hoat, sang tao nhu: TP Huég; Binh Duong, Da
Nang, Quang Ninh, TP.HCM..., trién khai & nhiéu linh vuc uu
tién nhu: Trung tdm diéu hanh théng minh (10C), di liéu
nén tang GIS, y té, gido duc, giao théng, cap nudc, chiéu
sang, va dac biét la dich vu cong truc tuyén phuc vu ngugi
dan ngay cang hiéu qua.

Viéc phat trién dé thi thdng minh da ghi nhan nhiing lgi
ich thiét thuc cho toan xa hoi, ngudi dan - doanh nghiép -
nha nuéc.

D6i v6i ngudi dan: Pugc tiép can vdi cac tién ich théng
minh, théng tin minh bach vé quy hoach, y té€, giao théng,
gido duc.
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Dai vai doanh nghiép: Gitp ma ra co héi dau tu, kinh
doanh minh bach, hiéu qua hon nhé ha tang dit liéu ma, cac
chinh sach mgi clia nha nudc gitp thic ddy doanh nghiép
dé&i mai sang tao va chuyén déi sé.

D6 vGi nha nudc: Tao ra cong cu dot pha giup diéu hanh,
quan ly hiéu qua, ra quyét dinh nhanh va chinh xac han.

Tai Binh Duong (nay thuéc TP.HCM), chinh quyén thanh
phd da trién khai xay dung hé théng GIS tai thanh phd Thu
Dau Mét va da ma réng ra toan tinh.

Hué ciing trién khai thi diém thanh cong 10C cap thanh
phé va ting dung cong nghé vao quy hoach thong minh,
sau d6 mé réng.

Cac dia phuang khac nhu: Bén Tre (nay thudc Vinh
Long), Ha Nam (nay thudc Ninh Binh), Thai Binh (nay thuéc
Hung Yén), Binh Dinh (nay thuéc Gia Lai), Can Tho, An Giang
(nay thudc Kién Giang) cling da c6 dé an, chuang trinh phat
trién do6 thi théng minh dugc phé duyét va trién khai mét
s6 ndi dung thi di€ém chi yéu vé trung tdm 10C va cac Ung
dung d6 thi théng minh.

Bac Giang (nay thudc Bac Ninh) da ing dung GIS va nén
tang s6 dé hé trg lap quy hoach, s6 hda ca sé dir liéu dat dai,
cap phép xay dung.

Nhiéu dia phuong ch déng xay dung va trién khai dy
an cu thé. Ha Noi da chap thuan chu truang thuc hién Dy
an dau tu “thanh phé thong minh” tai huyén Béng Anh
vGi quy mo dién tich khoang 271,45 ha; Bén Tre (nay thudc
Vinh Long) khuyén khich cac nha dau tu chon cac giai
phép ky thuat c6 lién quan vé ha tang d6 thi théng minh
dé dua vao noi dung dau tu xay dung du &n (Dy an dau tu
phét trién Khu d6 thi mai Péng Béc phudng Pha Khuong,
TP Bén Tre; Dy an dau tu phat trién Khu dé thi mai My An,
TP Bén Tre; Dy an dau tu phat trién Khu dé thi méi My Hoa,
TP Bé&n Tre...).

Do6ng Nai c6 cac khu dé thi du kién phét trién theo mo
hinh d6 thi théng minh dugc cac nha dau tu dé xuat nhu:
Khu phtc hgp cong nghiép - dich vu Long Thanh (quy mé
khoang 2.559 ha) tai xa Tam An, An Phudc, thi tran Long
Thanh - huyén Long Thanh va xa Phudc Thién - huyén
Nhon Trach clla Cong ty CP Amata Viét Nam; Khu d6 thi
c6ng nghiép Bién Hoa (quy mo6 khodng 843 ha) tai phudng
Phudc Tan, Tam Phudc - TP Bién Hoa va xa Tam An, huyén
Long Thanh c@ia Céng ty CP Pau tu va Kinh doanh Golf
Long Thanh...

Phét trién dé thi thong minh 1a muc tiéu chung, dat
dugc bang su hgp thanh cta nhiéu két qua trong cac linh
vuc khéac nhau, cé su tham gia cla nhiéu b, nganh, dia
phuong. Sau gan 7 nam trién khai dé an phat trién dé thi
théng minh bén virng Viét Nam, B6 trudng Bo Xay dung
Tran Hong Minh cho rang, b6i canh mai véi nhiing yéu cau
méi dat ra, doi hoi can nhin lai chdng duédng viia qua, danh
gia toan dién cach ti€p can cha Viét Nam vgi nhiém vu rat
md&i mé nay.

Theo Bé trudng Tran Hong Minh, bén canh viéc téng két
nhiing két qua dat dugc, can thadng than nhin nhan nhing
khé khan, vuéng méc, nhitng diém nghén trong qua trinh
phat trién d6 thi thdng minh & Viét Nam, dé tur d6 trao déi,
thao luan, cung nhau tim ra cau tra I6i cho nhitng cau hdi
I6n dang dat ra.

Thu truéng Bo Xay dung Nguyén Tudng Van ciing nhin
nhan, két qua ctia Dé an mdi 1a budc dau. Viéc phat trién
do6 thi théng minh & Viét Nam thdi gian qua con ¢é han
ché, nhu: con riéng &, thi€u két néi gilra cac B, nganh,
dia phuong; di liéu d6 thi chua dong bo, phan tan, chua
chuén héa, chua cé su lién thédng; nguén nhan luc con han
ché, thiéu chuyén nghiép; nén tang céng nghé chua dap
ung dugc yéu cau, chua tuong thich; chi phi dau tu I6n,
phu thudc vao ngan sach, chua huy ddng dugec nguén vén
tu nhan va vén FDI...

Thuc tién cho thady, xu thé van dong clia cac nén tang
phét trién d6 thi thong minh nhu chuyén déi sé, tri tué
nhan tao, co s& di liéu I6n, truyén théng da phuong tién...
dang phat trién vai t6c dd nhanh, doi hoi lién tuc ¢ su
diéu chinh kip thgi trong qua trinh quan ly phét trién dé
thi théng minh.

K& thira cac nhiém vu, gidi phap tai Dé an 950 va trén co
5@ téng két, danh gia tinh hinh phat trién d6 thi théng minh
cé nudc, Bo Xay dung nhan dinh, cac ndi dung can ddy manh
thuc hién trong giai doan 2025 - 2030 bao gom:

(1) P4y manh hoan thién hé théng phap luat, hoan
thién cac mo6 hinh, kién tric hé théng dir liéu, céng nghé,
cd sG ha tang, tiéu chudn, quy chudn cta céac linh vuc
hé trg phat trién d6 thi thong minh, cé su phéi hop, lién
théng, chia sé dir liéu. Nghién ctu tich hgp hé théng
théng tin dia ly (GIS) va vién tham vai hé théng théng
tin cong trinh (BIM), t'ng dung Al va cac cong nghé mgi
vao phan tich hé trg hoach dinh chinh sach; ndng cap Bé
tiéu chi d6 thi thong minh; xay dung kho dir liéu d6 thi
toan quéc.

(2) Xay dung co s& dir lieu dé thi dung chung. Thiét lap
va van hanh hé théng co s& di liéu d6 thi théng minh da
nganh, lién thong, tich hop, bdo dadm an toan, an ninh, bao
mat; c6 su chi dao truc ti€p, chiu trach nhiém clda ngudi
ding dau dia phuong.

(3) Lay ngudi dan lam trung tdm, ddy manh cung cap cac
dich vu d6 thi thong minh thiét yéu, khuyén khich ngudi
dan tham gia quan tri, gép y chinh sach va giam sat chat
lugng phuc vu...

(4) Phét trién ngudn nhan luc d6 thi théng minh, hinh
thanh luc lugng cdng dan s8 thich tng véi chuyén ddi s6.

(5) P8i ma&i m6 hinh quén tri d6 thi, xdy dung chinh
quyén s6 do thi, phét trién mé hinh dé thi d6i mai sang tao.

(6) Pay manh hgp tac qudc t€ nang cao hiéu luc, hiéu
qua cbéng tac quan ly nha nudc trong linh vuc phét trién do
thi thong minh.

(7) Pdy manh hgp tac céng tu trong phat trién dé thi
théng minh, tham gia dau tu phat trién ha tang dé thi thong
minh tai dia phuaong.
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Thach thuc va giai phap cho cac don vi
tu van thiét ké trong dau thau BIM

: 2

- TS NGO THANH THUY"
A g

ar

TS HUYNH XUAN TiN*

Trong b6i canh cong nghé BIM dan trd thanh yéu cau bat buoc trong ddu thau xay
dung, cac doanh nghiep tu van déi mat nhi€u thach thuc, dat ra van dé can phan tich
he thong phap ly hién hanh, nhan dien kho khan va dé xuat chudn hoa h6 so nang
luc BIM, xay dung hgp déng va tai liéu chudn, cung nhu kién nghi chinh sach hé trg tu

Nha nuadc.

VGi su ra ddi cia Quyét dinh s 258/QD-TTg ngay
17/3/2023 clia Thu tuédng Chinh phd phé duyét Lo trinh ap
dung M6 hinh théng tin cong trinh (BIM) trong hoat dong
xay dung, Luat Dau thau s6 22/2023/QH15 va Nghi dinh s6
175/2024/ND-CP cta Chinh phu quy dinh chi tiét mot s
diéu va bién phap thi hanh Luat Xay dung vé quan ly hoat
déng xay dung, yéu cau trién khai BIM trong giai doan dau
thau va thiét ké khong con la lua chon tuy y ma da tré
thanh tiéu chi danh gia nang luc va san pham clia don vi
tu van. Tuy nhién, viéc dua BIM vao qua trinh dau thau,
dac biét la trong cac géi thau tu van thiét k&, dang dat ra
khéng it thach thic déi véi nhiéu doanh nghiép.

Viéc ap dung BIM trong hoat ddng dau tu xay dung tai
Viét Nam hién da dugc thiét 1ap trong mot hé théng phap
ly ré6 rang, lam co s& cho viéc tich hgp BIM vao qua trinh
dau thau. Theo Quyét dinh s6 258/QD-TTg ngay 17/3/2023
clia Tha tudng Chinh phu, BIM dugc ap dung bat budc
doi v&i cong trinh cap | va cdp dac biét tr nam 2023, va
ma rong cho cong trinh cdp Il ti nam 2025. Chia dau tu cé
trach nhiém dua moé hinh BIM vao hé s thiét ké, nghiém
thu va thdm dinh, nham chudn héa quy trinh quan ly du an
theo hudng s6 héa.

Ti€p d6, Nghi dinh s6 175/2024/ND-CP da quy dinh cu
thé cac yéu cau ky thuat lién quan dén BIM. Theo Diéu
8, khoan 2, ho so thiét ké bat budc phai co6 tép mé hinh

O Truong Dai hoc Giao thong van tdi.
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BIM thé hién cdu truc, kich thuéc, vat liéu va hé théng
ky thuat céng trinh. Déng thai, Quyét dinh 348/QD-BXD
ngay 02/4/2021 cta Bo Xay dung yéu cau cac bén tham gia
du an t6 chic quén ly théng tin trong Méi trudng dir liéu
chung (CDE), khuyén khich trién khai BIM xuyén sudt vong
doi cong trinh.

Vé mat lua chon nha thau, Luat Dau thau sé 22/2023/
QH15 c6 hiéu lyc tir 01/01/2024 da cho phép s dung tiéu
chi “nang luc cdng nghé, kha nang ap dung BIM” dé danh
gia hé sa du thau. Ngoai ra, Luat nay cing cdng nhan viéc
nép va quan ly ho s dinh dang s6, bao gém hoé so BIM,
théng qua Hé théng mang dau thau quéc gia, tao diéu
kién thuan Igi cho dau thau dién tu.

Cu6i cung, bd Tiéu chudn qudc gia TCVN 14177:2024
quy dinh vé "T6 chuic va s6 hoa théng tin vé cong trinh xay
dung, bao gém mo hinh héa théng tin céng trinh (BIM)
- Quan ly thong tin s&r dung mé hinh hoéa thong tin cong
trinh", gém 2 phan da thiét lap nén tang ky thuat va quy
trinh cho viéc ap dung BIM. B6 tiéu chudn nay quy dinh
cac yéu cau vé t6 chuc thong tin (EIR), ké hoach thuc hién
(BEP), va ké hoach phan phéi di liéu (MIDP), dong thai lam
€0 sG cho viéc xay dung hé s6 mai thau va danh gia ho so
du thau c6 yéu t6 BIM.

Hé théng van ban phap ly nay tao nén tang day dua dé
trién khai dau thau BIM minh bach, dong bé va phu hop
VGi cac tiéu chuan quéc té.

Trong bé&i canh phap ly hién nay, viéc 4p dung BIM da



trg thanh yéu cau bat budc theo Luat Dau thau 22/2023/
QH15 va Nghi dinh sé 175/2024/ND-CP, truéc mat ap
dung cho céng trinh cép |, cap dac biét va ma réng sang
cong trinh cap Il tt nam 2025. Do d6, vai trd cha don vi
tu van thiét ké ngay cang giir vi tri trung tam trong trién
khai du an.

Don vi tu van khéng chi can tuan tha cac quy dinh
phap ly va ky thuat trong hé so du thau ma con phai chiing
minh nang luc cong nghé, dac biét la kha nang thuc hién
mo hinh BIM dat LOD 300-350. M6 hinh nay phai bao dam
day dd thong tin theo EIR, phuc vu cong tac thiét ké, kiém
tra xung dot, boc tach khaéi lugng, mé phong tién d6 (4D)
va lap ké hoach chi phi (5D). Diéu nay doi héi tu van khéng
chi st dung thanh thao phan mém ma con c6 kha nang
diéu phai lubng théng tin xuyén sudt vong dai cdng trinh.

Tuy nhién, nhiéu don vi tu van van déi mat véi thach
thiic dang ké: thi€u chudn héa hé so nang luc BIM, thiéu
minh bach vé ca cdu té chiic va nhan su, han ché trong xay
dung tai liéu nhu BEP, MIDP va thiéu co ché dinh gia chi
phi phu hgp cho dich vu BIM; cac hgp déng thudng bo sét
diéu khoan vé quyén s& hitu di liéu va bao mat thong tin.

DéE dap ung yéu cau thj trudng va phap ly, cac don vi tu
van can dau tu vao dao tao chuyén mon, hoan thién hé so
nang lyc BIM va ch ddng chuén héa tai liéu ky thuat theo
tiéu chudn quéc gia.

4. PINH HUGNG GIAI PHAP NANG CAO NANG LUC
TRIEN KHAI PAU THAU BIM CHO CAC PON VI TU VAN
THIET KE

DE dap tng yéu cau phap ly ngay cang ré rang va chat

ché d6i vai viéc tich hgp BIM trong hoat dong dau thau,
cac don vi tu van thiét ké tai Viét Nam can cha dong xay
dung nang luc ky thuat, t6 chuc hé sg du thau va phdi
hop hiéu qua vai ch dau tu va cac bén lién quan. Trong
tam trong qua trinh nay la viéc chuan héa nang luc BIM
thé hién qua hé so du thau, xdy dung cac bo tai liéu va
hgp d6ng mau phu hgp véi hé théng tiéu chuan quéc gia,
dong thai co nhiing dé xuat chinh sach thuc tién hé tro tu
phia co quan quan ly nha nudc.

4.1. Chuan héa nang luc BIM trong hé so du thau

H6 so du thau déng vai trd quan trong trong viéc danh
gia nang luc ky thuat va té chiic ctia don vi tu van, dac biét
trong cac du an c6 yéu cau ap dung M6 hinh théng tin
céng trinh (BIM). Trudc yéu cau phap ly va ky thuat ngay
cang chat ché, viéc trinh bay nang luc BIM can dugc thuc
hién moét cach hé théng va minh bach.

Truéc hét, don vi du thau can cung cap danh muc céac
du &n da trién khai c6 Gng dung BIM, néu rd giai doan ap
dung (thiét ké co s8, ky thuat, thi cong), cdp dd phat trién
mé hinh (LOD), phan mém st dung va sadn phdm dau ra.
Méi du an nén dinh kém hinh anh mé hinh, ban vé trich
xuat va cac tai liéu ky thuat di kém nhu BEP, MIDP hodc bao
cao kiém tra xung dét. Nhirng minh ching cu thé nay cho
thdy kha nang van hanh thuc té va tuan tha quy trinh BIM.

Ti€p theo, hé so can trinh bay mé hinh té chiic nhan
su BIM v&i cac vi tri chd chét nhu BIM Manager, BIM
Coordinator, Modeler hodc ky su phan mém chuyén
nganh. Théng tin vé trinh d6 chuyén moén, kinh nghiém
va chiing chi hanh nghé (Autodesk, buildingSMART hoac
cac don vi dao tao BIM tai Viét Nam) la can ci dé€ danh gia
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Hinh 1. Ung dung BIM buéc thiét ké ban vé thi cong va thi cong - G6i thau XL1, XL2 va XL3 - Dy dn Xdy dung dwong Vanh dai
3 doan qua TP.HCM do Cong ty TNHH Ky thudt va cong nghé V7 thuc hién.

nang luc thyc thi.

Cu6i cung, dan vi tu van cdn mo ta quy trinh trién khai
BIM noi bo theo TCVN 14177:2024, bao gom ti€p nhan yéu
cau EIR, xay dung BEP, phan phoi théng tin theo MIDP,
kiém soat chat lugng md hinh va quy trinh ban giao. Viéc
tuan thad tiéu chudn quéc gia sé gép phan nang cao tinh
minh bach, d6 tin cay va kha nang tring thau trong cac du
an cé tich hop BIM.

4.2. Huéng ti€p can hén hgp “thdi gian + béi hoan
chi phi giai phap”

Viéc thi€u vang mau Hop déng chuyén biét cho cac du
an ung dung BIM la nguyén nhan chinh gay ra nhiéu rai
ro trong trién khai thuc té, dic biét & cac giai doan lap
ké hoach, nghiém thu va thanh toan san phadm. Mac du
Luat Dau thau sé 22/2023/QH15 (Diéu 64) va Nghi dinh s6
24/2024/ND-CP (Diéu 112) da cho phép st dung cac hinh
thic hgp déng linh hoat nhu hgp dong theo thai gian hoac
hgp déng hén hop, viéc ap dung cu thé trong linh vuc BIM
van con chua théng nhat. Mot hinh thic hgp dong dé xuat
la két hgp gira chi phi nhan sy theo thai gian va béi hoan
chi phi gidi phdp cdng nghé (reimbursable solutions), phu
hop v&i ban chat d6i mai cdng nghé trong BIM.

Trong md hinh hgp déng hén hgp nay, phan chi phi
theo thdi gian dugc ap dung cho d6i ngl chuyén gia chu
ch6t nhu: BIM Manager, Modeler va kiém tra chat lugng
mo hinh. Phan chi phi b6éi hoan nham chi tra cho cac giai
phéap céng nghé, bao gém phat trién script Dynamo, lap
trinh API, thué phan mém c6 ban quyén, van hanh nén
tdng CDE, hoac st dung céng cu kiém tra xung dot va chat
lugng moé hinh. Viéc cdng nhan hop phap cac khoan chi
nay khéng chi bdo dam hiéu qua tai chinh ma con chuyén
trong tam hgp déng tu “lao dong tha cong” sang “nang
suat cong nghé”.

Bén canh cau tric chi phi, Hgp déng mau can xac lap
rd trdch nhiém va quyén s& hitu lién quan dén san pham
BIM. Cac diéu khoan thiét yéu bao gom: trach nhiém san
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xudt md hinh dat chudn LOD theo EIR; quy dinh quyén s&
hitu dir liéu thudc vé chi dau tu ké ca khi st dung cong
cu riéng; yéu cau bao mat théng tin va kiém soat truy cap
trong moi trudng CDE; co ché nghiém thu dya trén tiéu chi
dinh lugng; va ti€n do gidi ngan tuang Uing véi ting méc
san pham (nhu hoan thanh LOD 300 hoic bao cdo kiém
tra xung doét).

Cu6i cung, cac san phdm BIM trung gian va dau ra can
dugc coéng nhén la tai san ban giao chinh thic, cé quy
trinh nghiém thu ré rang va phuong an xt ly sai léch gilta
mé hinh va ban vé 2D. Hgp déng cling nén thiét lap co
ché phan x&r minh bach nham bao dam tinh phap ly khi
BIM dugc st dung lam can cu ky thuat. M6 hinh hgp déng
“thai gian + gidi phap” do d6 la lua chon phu hgp, dap ung
cd yéu cau ky thuat 1an xu huéng chuyén déi s6 hién nay.

4.3. Dé xuat cac tai liéu chuan héa EIR, BEP va MIDP

Theo TCVN 14177 va Quyét dinh s6 348/QD-BXD (2021),
viéc xdy dung cac tai liéu nén tadng nhu EIR (Yéu cau thong
tin), BEP (K& hoach thuc hién BIM) va MIDP (K& hoach
phén phoi théng tin) 1a can thiét trong moi du an BIM. Tuy
nhién, hién nay cac chu dau tu va don vi tu van chua co6
mau théng nhat hodc chua quen véi cach xay dung va ap
dung cac tai liéu nay.

Don vi tu van nén chu déng dé xuat mau EIR tU giai
doan dau, trong dé néu rd cac yéu cau vé phan mém, cap
dd LOD, sdn pham ban giao, lich trinh va quy trinh kiém
tra mo hinh. Song song d6, BEP can phan anh toan b6 quy
trinh lam viéc BIM, vai tro cac bén, hé théng phan mém va
cach kiém soat chat lugng dir liéu. MIDP nén dugc trinh
bay dudi dang badng phan phédi théng tin, thé hién ré ai
ban giao gi, khi nao, & dinh dang nao.

Viéc st dung dung dinh dang va ndi dung cla cac tai
liéu nay khéng chi gitp tiéu chudn héa hoat ddng ndi bo,
ma con tao diéu kién cho cha dau tu va don vi quan ly
kiém soét tién do va chat lugng sén phdm BIM mét cach
minh bach va hiéu qua.
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4.4. Kién nghi d8i véi co quan quan ly nha nuéc

TU goc d6 quan ly vi mo, can co cac bién phap hé trg va
dinh huéng kip thdi tif phia nha nudc nham thic day viéc 4p
dung BIM trong ddu thau. Trudc tién, can sém ban hanh mot
thong tu huéng dan ky thuat dau thau tich hgp BIM, trong
dé lam r6 cac tiéu chi chdm diém ky thudt, yéu cau hé so BIM
trong mai thau va danh gia nha thau. Théng tu nay cling nén
dinh nghia ré san phdm BIM dugc coi la ban giao hgp 1€, ciing
nhu quy dinh vé diéu kién thanh toan va nghiém thu.

Tiép theo, cac co quan quan ly chuyén nganh nhu Bo
Xay dung, Cuc Kinh té - Quén ly dau tu can t6 chic céc
chuong trinh dao tao, tap huan danh cho can bé S& Xay
dung, don vi tu van va ch dau tu vé cac ndi dung BIM
trong dau thau. Ngoai ra, can c6 hudng dan cu thé vé viéc
tich hop chi phi trién khai BIM vao bang gia du toan tu van,
lién két vai Thong tu sé 12/2021/TT-BXD dé bao dam tinh
minh bach va kha thi trong du toan téng muc dau tu.

5. KET LUAN

Viéc tich hgp BIM vao hoat ddng dau thau khéng con la
dinh hudng tuong lai ma da trd thanh yéu cau phap ly hién
hanh trong linh vuc dau tu xay dung tai Viét Nam. Trudc
lan séng chuyén d6i sé trong nganh, BIM khéng chi déng
vai tro la cdng cu ho trg thiét ké ma con la tiéu chi danh
gia nang luc c6t 16i ctia cac don vi tu van thiét ké. Bai viét
da phan tich hé théng phap ly nén tang, nhan dién ré vai
tro va cac khé khan dac thu ma cac doanh nghiép tu van
dang gdp phai trong qua trinh tham gia dau thau du an cé
ap dung BIM.

Pé déap Uing yéu cau ngay cang cao, cac don vi can chl
déng chudn héa ho so nang luc BIM, xay dung quy trinh noi
bé phu hgp véi tiéu chudn quéc gia TCVN 14177:2024, va dé
xudt hgp déng linh hoat theo mé hinh "thai gian + béi hoan
giai phap". Dong thai, can co6 su hé trg kip thoi tir phia co
quan quan ly nha nudc théng qua cac thong tu husng dan
ky thuat va co ché dinh gia chi phi BIM minh bach.

L&i cam on
Cam on Cong ty TNHH Ky thuat va Cong nghé V7 da ho
trg cho nghién cdu nay.
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AP DUNG BIM TRONG CONG TAC DAU THAU XAY DUNG TAI VIET NAM:

Thuc trang, thach thuc va giai phap

THS TRUONG CHi NHAN"

MO hinh thong tin cong trinh (BIM) dang dan tré thanh yéu cau quan trong trong dau
thau xay dung tai Viet Nam. Ung dung BIM khong chi giup nha thau minh hoa phuong
an thi cong va trich xuat khéi lugng chinh xac, ma con la cong cu chién lugc dé tang

tinh canh tranh.

Trong thuc t€ tai Viét Nam, nha thau thudng lap mé hinh
BIM tur ban vé thiét ké 2D trong hé so mdi thau dé phuc vu
chao thau. Do thdi gian tir phat hanh dén dong thau ngan,
cdng viéc thudng rat gap, doi héi déi BIM lam viéc cat luc. Tuy
vao ngudn luc, mé hinh c6 thé dung day da kién tric, két cau
va hé théng ca dién, nhung khi han ché, thudng uu tién phan
két cau chinh hoac 16p vé céng trinh. (Hinh 1)

Cac budc chinh gém:

« Thu thap va kiém tra dit liéu: Cha yéu tir ban vé PDF/
AutoCAD, cin chuyén d6i sang mé hinh 3D.

« Dung mé hinh 3D: Dung Revit, Tekla, ArchiCAD... dé
dung cac cau phan chinh nhu méng, khung, san, cot, tudng.

+ M6 phdng bién phap thi cong: BS sung gian gido, cdp
pha, hé dao... gilp mé ta phuong an thi cdng rdé rang hon.

- Chon muc d6 chi ti€t phu hgp: Thudng & mic LOD 200-
300, uu tién tryc quan va thé hién y tuéng.

Viéc dung mé hinh 3D trong giai doan ddu thau mang
lai nhiéu lgi ich: giup chi dau tu hinh dung rd hon vé céng
trinh, tang tinh thuyét phuc ctia hé so, dac biét hiru ich néu ho
khéng am hiéu ky thuat sau. (Hinh 2)

Ngoai ra, viéc dung mé hinh gilip nha thau ra soat thiét ké,
phat hién mau thuan hodc 16i trudc khi bao gia. Diéu nay c6
thé gilp t6i uu chi phi dang ké. Tuy nhién, do thai gian ngan,
mo hinh BIM diu thau thudng thiéu chi tiét, can dugc hoan
thién hodc lam lai sau khi tring thau dé phuc vu thi cong.

Trich xudt khéi lugng (Quantity Takeoff) ti mé hinh BIM la
mét ting dung quan trong trong dau thau. Khéac véi cach béc
tach thu cong tu ban vé 2D, phuong phap nay cho phép tinh
toan tu dong va chinh xac han nha dit liéu 3D. Tuy nhién, d6

“Céng ty CP Xdy dung Coteccons.
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bao phti van chua dat 100% do mé hinh thudng thiéu chi tiét,
chua phéi hgp bé moén day dd hodc chua cap nhat thong tin.

Quy trinh bat dau tur viéc kiém tra su day du va nhat quan
cia mé hinh: cac théng s6 nhu kich thudc, vat liéu, cao dé can
dugc ra sodt ky va doi chiéu vai ho so thiét ké. Cac phan mém
nhu Revit, Navisworks cho phép trich xuat bang khaéi lugng
theo nhom d6i tugng va tuy chinh tiéu chi theo tiing goéi thau.
Pé dat hiéu qua, can xac dinh cu tric bang khéi lugng tur dau
va d3dm bao phdi hop du giita kién truc, két ciu, co dién. Co thé
st dung cdng cu kiém tra xung dot (clash detection) dé nang
do tin cay.

Mét budc quan trong la gdn ma céng viéc (WBS) cho céac
phan t& moé hinh. Viéc nay gitip phan loai rd rang, lién két khoi
lugng vdi tién dod va chi phi. Cac hé théng phan loai phé bién
goém: (i) MasterFormat: phan loai theo céng tac, phu hop lap
dutoan va hgp déng; (i) UniFormat: theo hé théng céng trinh,
thich hgp thiét ké so bo; (iii) OmniClass: phan loai da chiéu, hé
trg qudn ly vong doi du an.

Phan mém nhu Navisworks, VICO, Excel hé trg téng hop
khéi lugng theo ma WBS. Trong Navisworks, c6 thé dung
"Sets" hodc "Selection Tree" dé nhom déi tugng theo hé phan
loai, sau d6 dung module Quantification dé xuat bang khéi
lugng. VICO tich hgp sau gitta mé hinh 3D, tién do, chi phi va
hé théng phan loai. Vi du 4n nhd, c6 thé xuat dir liéu ra Excel,
dung pivot hodc macro dé phan tich theo WBS, MasterFormat,
UniFormat hodac OmniClass.

Viéc gan ma WBS déng bo véi hé phan loai quéc té giap
chuén hoa di liéu, dé tich hop gilta thiét k&, du toan, thi cong
va chi dau tu. Khi c6 thay déi, chi can cap nhat ding ma WBS
lién quan, toan bo dirliéu lién quan sé ty dong diéu chinh. Quy
trinh trich xuat khéi lugng gém:

(i) Gan théng tin cho mé hinh: Cac d6i tugng trong mé
hinh chda thudc tinh nhu kich thudc, vat liéu, s6 lugng...
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Hinh 2. M6 hinh thé hién bién phdp thi
cong trong giai doan dau thau.

Hinh 4. Hinh énh dién hoa trinh tw thi
cong tang ham theo phwong phap Top-

down trong mot dy dan déu thau.

Hinh 3. Giao dién béc tach khoi lwong tir mé hinh BIM 3D trong phan mém VICO.

Phan mém sé tinh toan khéi lugng (vi du: dién tich, thé tich
bé tong...).

(i) Dung phan mém dé béc khéi lugng: Cac cdng cu nhu
Revit (Schedule/Quantities), Navisworks (Quantification) hé trg
trich xuat chinh xac ti

mé hinh téng hop.

(iii) Lién két v&i bang du toan: C6 thé gan don gia vao mo
hinh, tao mé hinh 5D (théng tin khoi luong + gia), gidp lap du
toan nhanh va diéu chinh linh hoat.

Viéc trich xudt tu déng gilp nang cao d6 chinh xac, tranh
trung 13p hodc bé sét, dé cap nhat khi thay déi thiét ké. Pay
la lgi thé trong moi trudng dau thau canh tranh, noi dé chinh
xac ctia khéi lugng va gia du thau la yéu t6 then chét. M6 hinh
3D minh bach gip ch dau tu kiém tra, so sanh dé hon va rut
ngan thdi gian cham thau.

Tuy nhién, thach thiic la ddm bao mé hinh du chi tiét, ding
ky thuat. Néu thiéu sot, két qua trich xudt sé khéng dang tin
cay. Nhiéu nha thau van két hop kiém tra chéo véi phuong
phap truyén théng. Viéc 1ap mé hinh cling doi héi nhan sy cé
ky nang phan mém va hiéu biét ky thuat, la rao can cho cac
don vi chua cé doi BIM chuyén nghiép. (Hinh 3)

3. DIEN HOA BIEN PHAP THI CONG BANG MO HINH
3D (BIM 4D)

Mét trong nhiing (ing dung néi bat ctia BIM trong dau thau
la mé phong 4D, két hgp mo hinh 3D véi tién d6 thi cong. Day
thudng 1a “diém nhan” truc quan thu hut chd dau tu trong
budi thuyét trinh hé so dy thau. Quy trinh tao mé phéng 4D
gém ba budc chinh:

(i) Xay dung tién do sc bd: Lap biéu d6 Gantt trén MS
Project, Primavera hoac Excel, xac dinh méc thai gian va phan
chia céng viéc theo giai doan.

(i) Lién két mé hinh 3D véi tién do: Dung phan mém nhu
Autodesk Navisworks, Synchro Pro, Fuzor dé nhap tién do, sau
dé gan cong viéc vao cac déi tugng tuang tng trong mo hinh.
Tinh nang TimeLiner cGa Navisworks hé trg nhap dir liéu ti cac
phan mém quan ly tién d6 chuan.

(iii) Tao hoat canh (animation) 4D: Phan mém sé tao video
mo phdng trinh ty thi cong theo thai gian (vi du: thang 1 lam
modng, thang 2 dung cét...). Video thudng dai 3 - 5 phut, ¢
thé bé sung hiéu ng, 4nh sang va thuyét minh dé tang tinh
truc quan.

Két qua la mét video mé phong tién do truc quan, cho

ISSN 2734-9888 | 08.2025 XAYDUNG |27



TU CHINH SACH DEN cUOC SONG

phép chu dau tu hinh dung qua trinh xay dung tur dau dén
cudi, giup nang cao tinh thuyét phuc ctia hé so thau. (Hinh 4)

Na Uy - Ap dung “Full BIM”: Trong mét du an thiét ké - thi
céng, nha thau thuc hién toan bo trén nén tang BIM, khéng
dung ban vé 2D. M6 hinh BIM tich hgp day du cac bé mon
dugc dung dé guii thau, thé hién gidi phap téng thé - tao loi thé
canh tranh vugt yéu cau chu dau tu.

A Rap Xé Ut - BIM va xac suat triing thau: Theo nghién ctiu
nam 2021 (tap chi Buildings), viéc dua chién lugc BIM vao hé so
giup tang xac suat thang thau: 5,5% néu xét gia va 9,4% néu
xét chat lugng, cho thdy tac déng tich cuc r rét.

Bénh vién Stavenger (Na Uy): Ap dung BIM két hgp quét 3D
va Al dé tao digital twin, kiém soat chat lugng thi cdng bang
cach so sanh mo6 hinh véi két qua quét laser - gitip giam 16i va
kiém soat tién do chit ché hon.

Yéu cau BIM trong dau thau céng (Anh va EU): T nam
2016, Anh yéu cau BIM Level 2 cho cac du an cong. Cac nudc
nhu Phan Lan, Dan Mach, Singapore... cing ¢ chinh sach
bat budc hodc khuyén khich st dung BIM. Phan Lan phé bién
cung cadp mé hinh IFC kém ban vé PDF trong hé so mdi thau,
yéu cau nha thau co kha nang xt ly mé hinh ngay tu giai doan
d4&u thau. Singapore con phat trién nén tang s6 ndp thau BIM
va kiém tra mé hinh tu dong.

Ung dung VR/AR trong d&u thau: Mot s6 du an st dung mé
hinh VR tir BIM @é thuyét trinh truc quan cho cha dau tu. Dy
an Hospital Nova (Phan Lan) nam 2020 cho phép nhan vién
y t€ “trdi nghiém” bénh vién tuong lai bang kinh VR. M6t s6
nha thau st dung kinh VR trong budi thuyét trinh thay vi chi
video 4D.

Cac vi du toan cau cho thay, BIM dang tr& thanh cong cu
tiéu chudn trong ddu thau xay dung. Viéc két hgp véi cac cong
nghé nhu quét laser, VR/AR, Al, digital twin dang mé& ra xu
hudéng dau thau sé héa - nei mé hinh BIM khéng chila cong cu
ky thuat ma con la Igi thé canh tranh chién lugc clia nha thau.

Du mang lai nhiéu lgi ich, viéc tng dung BIM trong giai
doan dau thau van déi mat véi nhiéu thach thuc 16n:

Thiéu khung phap ly va hudng dan théng nhat: Viét Nam
hién chua c6 quy dinh rd rang vé yéu cau BIM trong dau thau.
Méi chd dau tu dat tiéu chi khac nhau, khién qua trinh chuén
bi hé sa ciia nha thau gap kho khan va viéc danh gia nang luc
BIM thiéu khach quan.

Chi phi va thaoi gian dau tu I6n: Viéc tao mé hinh, phan tich
va dung video BIM can nhiéu nguén luc. Nha thau phai can
nhac ky bai toan chi phi - hiéu qua, nhat la khi rai ro khéng
tring thau cao. Thi€u chinh sach hé trg nhu “bu chi phi thua
thau” ciing khién cac doanh nghiép, dac biét la nha thau nhg,
e ngai khi dau tu vao BIM.

Thiéu nhan lyc chuyén moén: Nhiéu nha thau chua c6 doéi
ngl BIM dd nang luc. Nhiéu don vi chi co vai nhan su biét Revit
& muc co ban, khéng dam duong dugc cac codng viéc nhu
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dung mé hinh, phéi hgp, boc tach khéi lugng hay mé phéng
tién do 4D, budc phai thué ngoai - dan dén chi phi cao va phu
thudc.

Thoi gian dau thau gdp gap: Thai gian chuan bi hé so
thudng ngén, gay ap luc Ién. Boi BIM phai rat gon mé hinh (chi
dung phan két cau chinh), lam gidm kha nang phat hién xung
dét hé théng. Mé hinh cling thudng khéng dd chat luong dé
tai st dung sau dau thau, gay lang phi.

Thiéu su déng bo gilia cac bén: BIM doi hoi phéi hgp chat
ché giira chtl d4u tu - tu van - nha thau. Néu chi nha thau trién
khai BIM, con cac bén khac van dung ban vé giay hoac khong
danh gia mo hinh, hiéu qua BIM sé bi han ché, tham chi tré
thanh ganh nang.

Tu duy truyén thong va tam ly e ngai cong nghé: Nganh
xay dung quen vdi ban vé 2D, quy trinh gidy t&. Mot s6 can bo
ky thuat I&n tudi e ngai hodc khéng tin tudng cong nghé, dan
dén BIM bi xem nhu hinh thic, khéng dugc dp dung triét dé.

Van dé tuong thich va quan ly dit liéu: HO so thiét ké tur
nhiéu nguén (CAD, IFC, Excel...) dé gay 16i khi tich hgp vao
BIM. Kiém soat phién ban mé hinh va dit liéu thay déi cling rat
kho trong béi canh thai gian gdp, dé dan dén sai sét vé khéi
lugng va tién do.

Chi phi phan mém va ha tang: Gia phan mém BIM nhu
Revit, Navisworks, Synchro... kha cao; yéu cau may tinh cau
hinh manh. Day la rao can tai chinh 1&n cho cac nha thau nho,
du c6 mot s6 gidi phap nhu thué phan mém theo thang hoac
dung ma nguén ma.

DéE gidi quyét nhiing thach thic da néu va nang cao hiéu
quad trién khai BIM trong dau thau, can thuc hién déng bé cac
giai phap tir cap quan ly nha nudc dén tirng doanh nghiép.

6.1. Hoan thién khung phap ly va tiéu chuan

Trudc hét, can ban hanh cac quy dinh cu thé vé ap dung
BIM trong hoat dong dau thau. Nha nudc da co6 nhirng budc
tién quan trong nhu Bé Xay dung cong bé Husdng dan chung
ap dung BIM (Quyét dinh 348/QD-BXD ngay 02/4/2021) va
ban hanh cac Théong tu vé dinh muc chi phi cho BIM (Théng
tu 12/2021/TT-BXD, Théng tu 09/2024/TT-BXD). Tuy nhién, can
lam rd hon cac yéu cau lién quan dén BIM trong dau thau, c6
thé bé sung vao Luat Bau thiu hodc cadc Nghi dinh hudng dan
vé danh gia ho so du thau lién quan dén BIM, chdng han nhu
quy dinh vé thang diém ky thuat cho mé hinh 3D, quy trinh
BIM hay kinh nghiém BIM cta nha thau. Nghi dinh 35/2023/
ND-CP cling da diéu chinh mét sé néi dung vé quan ly chi phi
va hop dong, can léng ghép quan ly BIM vao hé théng van ban
nay. Mét khung phap Iy ré rang sé gitip cht dau tu va nha thau
xac dinh trach nhiém va quyén Igi khi trién khai BIM.

6.2. Dao tao nang cao nhan thic va nang luc BIM

Cac bén tham gia dau thau can dugc boi dudng kién thic
vé BIM. Chl dau tu, tu van quén ly du &n nén t6 chic cac
chuong trinh tap huan vé dua yéu cau BIM vao hé so mai thau,
cling nhu danh gia hé so du thau lién quan dén BIM. Nha thau
can dao tao doi ngli nhan su vé ky nang phan mém va quan ly
du &n sir dung BIM. Hién nay, nhiéu khoa dao tao chuyén sau
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(nhu 1SO 19650 & BIM tir BSI Vietnam) da dugc trién khai. Viéc
nang cao hiéu biét sé gép phan giam thiéu su léch lac hoidc
hiéu sai gilta cac bén.

6.3. Xay dung chién lugc BIM phu hgp trong doanh
nghiép

Méi nha thau can phat trién khung nang luc BIM cho t6
chuc riéng, phu hop véi ngudn luc va muc tiéu du an. Chién
lugc nay xac dinh muc dé ap dung BIM trong dau thau, lya
chon pham vi st dung mé hinh, ing dung cac muc dé 4D/5D
va t6i uu nguodn luc. Kinh nghiém thuc tién cho thay khéng
nhat thiét phai ap dung “full BIM” cho moi g6i thau, ma nén
Iua chon nhitng hang muc mang lai gia tri thuc tién I6n nhat,
tranh lang phi. Doanh nghiép nén xay dung thu vién BIM, mau
quy trinh chudn dé st dung linh hoat, ting hiéu suat khi chuan
bi hé so du thau.

6.4.Tang cudng phéi hgp va cam két tir phia cht dau tu

Cha dau tu can ch dong, manh dan &p dung BIM ngay tir
giai doan lap du an. Khi yéu cau BIM déi véi nha thau, cha dau
tu cling nén dam bao ha tang cdng nghé phu hgp dé tiép nhan
va khai thac théng tin BIM (nhu hé théng CDE - Common Data
Environment, nhan su c6 nang luc doc hiéu mé hinh). Déng
thai, tiing budc loai bd cac yéu cau nép tai liéu gidy trung lap
khi da st dung mé hinh dién t, nham t&i uu héa nguén luc. Su
cht ddng va phdi hop clia chd dau tu 1a dong luc dé nha thau
dau tu nghiém tac cho BIM.

6.5. Cai tién phuong thiic danh gia thau va chi phi BIM

Ca quan quan ly c6 thé nghién cliu co ché bu dép chi phi
cho cac sang kién BIM ctia nha thau, vi du nhu mé hinh "loser's
bonus" - hé tro tai chinh cho cac nha thau cé ho so tét nhung
chua tring thau, khuyén khich dau tu chat xam va déi mai. Vé
chi phi tu van BIM, nén xem xét phuong thic khoan gon theo
san pham dau ra thay cho hinh thdc tinh theo nhan céng, tao
diéu kién thuan lgi cho don vi tu van st dung cdng nghé tién
tién (Al, phat trién phan mém) dé cai thién hiéu qua va téi uu
chi phi.

6.6. Thuc day cac du an mau va chia sé kinh nghiém

D4y manh thuc hién dy an dién hinh trong nudc vé dau
thau ap dung BIM, téng két va phd bién rong rai cac bai hoc
qua hoi thao, an phdm chuyén nganh. Viéc chia sé dir liéu va
kinh nghiém nay sé tao nén tang tham khao hiéu qua cho cac
ch dau tu va nha thau khac, gitp han ché lap lai sai sét va
nhan dién r6 hon gia tri clia BIM.

6.7. Ung dung céng nghé hé trg

Song song Vdi BIM, c6 thé tich hgp cac cong nghé hé
trg khac nhu CDE dé€ quan ly qua trinh ndp thau minh bach,
blockchain dam bao tinh nguyén ven clia hé so s6, hoac Al
tu déng kiém tra, phan tich mé hinh. Day la nhimng xu hudng
cdng nghé dang ndi 1én va cé thé tich hgp dé hinh thanh moi
trudng dau thau dién td hién dai.

6.8. DSi méi tu duy quan ly du an

Cudi cung, dé dat hiéu qua bén viing, cac bén can coi BIM
la mét phan clia chuyén déi s6 nganh xay dung, khéng chi la
yéu cau tam thdi cho mét vai dy an. Lanh dao doanh nghiép
can c6 tam nhin dai han, xem dau tu BIM la gidi phap nang cao
nang luc canh tranh cho tuong lai. V& phia quan ly nha nudc,

can ti€p tuc quan triét cha truang chuyén déi s6 va thuc day
BIM nhu mot nhiém vu chién lugc. Su phéi hop nhat quan gita
cac bén sé la yéu t6 quyét dinh cho thanh céng ctia BIM trong
linh vuc dau thau.

BIM tr& thanh yéu cdu tiéu chuan trong hé so mdi thau:
Ngay cang nhiéu ch dau tu, dac biét vai du an st dung vén
Nha nuéc, dua BIM vao tiéu chi bat budc. Trong giai doan 2025
- 2030, nang luc BIM tr& thanh diéu kién tién quyét dé tham
gia dau thau.

Ap dung céc tiéu chudn qudc té (ISO 19650): Nha thau can
tuan tha 1SO 19650 vé quan ly théng tin ngay tir giai doan dau
thau. Viéc [ap BEP, MIDP, quy u6c dat tén... phai chuan hoa theo
tiéu chudn quéc té.

Phé bién mé hinh trao d6i dir liéu mé (IFC, CDE): Viéc s
dung dinh dang IFC va nén tang CDE trong dau thau ngay
cang phé bién, gitp truy cap va chia sé dirliéu hiéu qua, khéng
phu thudc phan mém.

Tu déng hoa va Al trong qua trinh dau thau BIM: Al hé trg
phan tich hé so mai thau, phat hién xung dét va téi uu mé
hinh BIM. Xu huéng nay sé giup gidm tdi thi cong va nang cao
hiéu qua hé so thau.

Ma réng vai trd cta BIM trong danh gia thau: BIM khéng
chi dung dé 1ap hé sd ma con hé trg chdm thau théng qua
phan tich mé hinh, mé phong, so sanh cac phuong an mét
cach khach quan, hiéu qua.

Chuyén déi s6 toan dién qua trinh dau thau: Dau thau dién
tlr két hgp BIM gilp s6 hoa toan bd quy trinh, tich hgp théng
tin va nang cao tinh minh bach, hiéu qua trong dau thau céng.

Viéc ap dung BIM trong cdng tac dau thau tai Viét Nam
dang trd thanh mét xu thé tat yéu, mang lai nhiéu lgi ich rd
rét. BIM khéng chi giip nha thiu tao ra cac mé hinh 3D truc
quan dé thuyét phuc ch dau tu, ma con nang cao do chinh
xac khi trich xuat khéi lugng, dong thai cho phép dién hoa
ti€n do thi cdng (4D) moét cach sinh ddng. Cac nghién clru va
kinh nghiém quéc té da chiing minh BIM la moét loi thé canh
tranh chién lugc, gilip tdng xac suat trung thau va t6i uu héa
quy trinh.

Tuy nhién, qua trinh chuyén dgi nay van con déi mat vdi
nhiéu thach thuc, bao gém su thi€u hut khung phap ly, chi
phi dau tu 16n, han ché vé nhan luc va tu duy quan ly truyén
théng. D& vugt qua cac rao can nay, can co su phéi hgp déng
b6 tir nhiéu phia: Nha nudc can hoan thién cac tiéu chuén va
chinh sach hé trg; doanh nghiép can xay dung chién lugc BIM
phu hgp va dao tao nhan luc; va chi dau tu can chi déng hon
trong viéc yéu cau va khai thac dir liéu BIM.

Trong tuong lai gan, BIM dugc du bao sé trd thanh yéu
cu tiéu chudan, két hgp vai cac cdng nghé tién tién nhu Al, VR
va CDE dé tao ra mot mai trudng dau thau s6 héa toan dién.
Day khéng chi la mot cong cu ky thuat, ma con la mét phan
quan trong clia qua trinh chuyén déi s6 nganh xay dung tai
Viét Nam.
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TU CHINH SACH DEN cUOC SONG

Ung dung BIM trong quan ly tién do va
chi phi xay dung trong giai doan thi
cong tich hop trén CDE

3
<

TRAN VAN TAM*

Ung dung BIM 4D, 5D giup quan ly tién do, chi phi minh bach, t6i uu du lieu, ph6i hop

du an, thuc day tién do, giai ngan va chuyén déi s6 nganh Xay dung.

1. DAT VAN DE

Nudc ta dang trién khai hang loat du an giao théng va
ha tang trong diém. Van dé dat ra la l1am sao quan ly tién do,
chi phi mét cach chiat ché nham dam bao cac du éan hoan
thanh theo dung ké hoach véi chi phi gidi ngan dat hiéu qua,
thic ddy tang trudng. Trong béi canh dé, BIM la mot tién
trinh chuyén déi s6 nganh Xay dung da quy dinh bat budc ap
dung trong qua trinh trién khai du an.

Trong khi viéc ap dung BIM trong giai doan thiét ké dan
tr& nén phé bién thi viéc 4p dung BIM trong giai doan thi
c6ng hién nay phan I6n mang tinh hinh thic va chua di vao
thuc chat. Viéc ap dung con gap nhiéu kho khan phan I6n la
do thiéu cac cdng cu phu hop véi diéu kién Viét Nam.

2. TONG QUAN MOT SO NOI DUNG UNG DUNG BIM
TRONG GIAI POAN THI CONG

Trong giai doan thi cong, viéc dp dung BIM nham muc
tiéu qudn ly qua trinh thi cong chat ché, truc quan, khoa hoc
va minh bach. D liéu BIM dugc tich hgp trong qua trinh thi
c6ng la ca s& dé 1ap mé hinh BIM hoan céng, s6 héa di liéu,
chuyén giao cho don vi quan ly van hanh.

Viéc ap dung BIM ciing nhdm muc tiéu tang cudng tuong
tac gilta cac bén tham gia du an thong qua Méi trudng dir
liéu chung CDE, tang hiéu qua phéi hgp, giup giam thai gian
hoi hop.

Mot s6 ndi dung ap dung BIM trong giai doan thi céng
nhu sau:

Thiét lap méi trudng dit liéu chung CDE: Trong giai doan
thi cdng can thiét lap méi trudng lam viéc chung CDE cho
cac bén tham gia du an, day ciing la nén tang quan ly di liéu
tap trung.

Quan ly mat bang céng trudng: Mé hinh cac mat bang

“'Giam déc Cong ty CP IDECO Viét Nam.
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cobng trudng thi cdng, kiém soat cong trudng thi céng théng
qua cong nghé bay chup, camera quan sat...

M6 phéng bién phap thi cong: Tién hanh mo phéng bién
phap thi cong dé phat hién nhiing bat cap, diéu chinh bién
phap thi cong cho phu hgp trudc khi thi cong.

Quan ly tién d6, san lugng hoan thanh (BIM 4D): Bay la noi
dung rat quan trong ma ch( dau tu dat ra trong giai doan thi
cdng nham quan ly tién do, san lugng mot cach chat ché, gép
phan dua cong trinh vao st dung ddng tién do dé ra.

Quan ly chi phi cta du an (BIM 5D): Cong tac quan ly tai
chinh, giai ngan dau tu nham quan ly dong von dau tu la cuc
ky quan trong. Ung dung mé hinh BIM 5D nham quan ly chat
ché, cht ddng dong tién trong sudt qua trinh thi cong.

Xay dung mé hinh hoan cong: Mé hinh thiét ké sé dugc
cap nhat cac théng tin trong qua trinh thi cong phuc vu cho
viéc quan ly van hanh sau nay.

3.AP DUNG BIM TRONG QUAN LY TIEN DO THI CONG
VA CHI PHi XAY DUNG

3.1. Quy trinh quan ly

Méi trudng dit liéu chung BIMNext quén ly toan dién qua
trinh Ung dung BIM tU giai doan thiét ké dén giai doan thi
céng, hoan céng, bao gébm nhiéu tinh nang thiét thuc cho
viéc ing dung BIM giai doan thi cong nhu Uing dung BIM 4D
cho céng tac quan ly ti€én do, BIM 5D cho cong tac quan ly chi
phi, gidi ngan dau tu cong trinh. Quy trinh quan ly tién doé va
chi phi dy an trén CDE BIMNext dugc thuc hién nhu sau:

3.2. Dir liéu dau vao

Mé hinh BIM c6 day da théng tin & budc thiét ké ban vé
thi cong dugc cap nhat bang don gia ky hgp dong gitta nha
thau va cht dau tu dén tiing hang muc, cau kién cong trinh.
Nhu vay, mé hinh sau khi cap nhat sé c6 théng tin thai gian
thi cong du kién va khéi lugng, gia tri ky két hgp dong tu
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téng thé goi thau dén chi tiét ting hang muc, cau kién.

3.3. Quan ly tién do, san lugng hoan thanh

Day la ndi dung quan trong nhat ma cha dau tu dat ra
trong giai doan thi cdng nham quan ly tién do, san lugng
chat ché, gop phan dua cong trinh vao st dung dung tién
do dé ra.

Phan giao dién phan quan ly tién do, san lugng trén CDE
BIMNext hién thi phia nfta trén man hinh 13 biéu d6 Gantt
chart quan ly tién do thi cdng, nlra dudi man hinh la mé hinh
dugc lap ra trong giai doan thiét ké. Cac cau kién, chi tiét ctia
mé hinh lién két vai biéu d6 Gantt bén trén va dugc ma hda,
chtia cac thong tin vé tién d6 thi céng va gia tri (theo don gia
ky hgp dong gilra ch( dau tu va nha thau).

Khi bat dau trién khai thi cdng, théng qua viéc bao cao
san lugng, tién do thi cong thuc té hang ngay cta nha thau,
Ung dung sé tu déng so sanh vai tién d6 du kién ma nha
thau da lén ké hoach dé hién thj chinh xac dén thoi diém
hién tai dy an c6 tién dé nhanh hay cham bao nhiéu ngay,
gia tri sdn lugng hoan thanh chiém bao nhiéu % so véi téng
gia tri g6i thau.

Ngoai ra, CDE BIMNext cing cho phép trich xuat khoi
lugng, gia tri hoan thanh trong mot khoang thai gian tu chon
lam co s& cho viéc nghiém thu, thanh toan va 1én ké hoach st
dung vén cho du an theo tién do dé ra.

3.4. Quan ly chi phi

Trén co s& khéi lugng céng viéc thuc hién dugc nha thau
bao cdo dinh ky 1én mé hinh BIM, mé hinh sé tu cap nhat gia
tri hoan thanh dé lam ca s& cho viéc nghiém thu, thanh toan.
Quy trinh nghiém thu, thanh todn dugc thuc hién trén CDE
qua cac budc nhu sau:

Nha thau dé trinh yéu cau nghiém thu, thanh toén trén co
sG khéi lugng céng viéc thuc hién da dugc xac nhan cla tu
van giam sat, kém cac ho so KCS trén CDE. Hé théng sé thong
bao cho tu van giam sat dé€ chap thuan va chuyén cho cha
dau tu phé duyét nghiém thu, thanh toan.

Gia tri gidi ngan theo dot thanh toan cda tiing nha thau sé
tu dong cap nhat vao hé théng dé théng ké gia tri gidi ngan
téng thé cla goi thau va cho ca du an, phuc vu théng ké va
bao cdo cla cha dau tu.

D liéu quan ly tap trung va dong bo trén hé théng CDE
giup chd dau tu va cac bén lién quan trich xuat nhanh chéng
cac théng tin can thiét.

Viéc ap dung BIM 4D va BIM 5D quan ly ti€n dé va chi phi
xay dung dat nhiing két qua sau:

4.1. Tang cudng tuong tac, trao ddi thong tin giita cac
bén tham gia du an

Dir liéu théng tin luu trl, chia sé va phdi hgp tap trung
théng qua CDE gilta cac bén tham gia du an nham tranh sai
s6t, tang hiéu qua phoi hop gilra cac bén.

4.2.Tang cudng tinh minh bach, thic day tién d6 du an

Mb hinh BIM trong giai doan thiét ké duoc b sung thém
théng tin thai gian (BIM 4D) va chi phi (BIM 5D) dé quan ly tién
d6 va san lugng trong qua trinh thi cong minh bach, khoa hoc,

QUY TRINH BAD CAQ TIEN D0 VA SAN LUIgNG THI CONG THLIC TE TREN CDE

------------

Quan Iy tién do, san lwong thi cong théng qua CDE BIMNext
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chat ché, hé trg cong tac quan ly chat lugng cong trinh.
4.3.Cung cap co' s&diiliéu cho giai doan quan Iy van hanh
Mb hinh BIM trong giai doan thiét ké sé dugc bd sung céc
théng tin va thay ddi trong qua trinh thi cdng dé tao lap mo
hinh BIM hoan c6ng. Day la ca sé di liéu quan trong dugc luu
trr, chia sé phuc vu céng tac quan ly, van hanh khi dua céng
trinh vao khai thac va la nguén di liéu xay dung mé hinh san
sao s6 (Digital Twins), thanh phé théng minh (Smart City).

Viéc 4p dung BIM trong giai doan thi cong néi chung va
ap dung BIM 4D, BIM 5D néi riéng da mang lai hiéu qua thiét
thuyc trong tang cudng tuong tac gilra cadc bén tham gia du
an, gilp qua trinh quan ly tién d6 va san lugng thi céng khoa
hoc, chat ché, nang cao tinh tu ddéng hoéa, gidm thdgi gian va
tiét kiém chi phi. Viéc ap dung BIM trong cac du an ciing
la tién dé thuc ddy qua trinh chuyén déi s6 clia nganh Xay
dung, nang cao nang suat lao déng.

DPé& nang cao hiéu qua cla viéc ap dung BIM, can phap ly
hoa hé so dién tl, loai bo hoan toan st dung gidy trong du an
tng dung BIM, tién t&i loai bo hoan toan st dung gidy trong
nganh Xay dung. Ban chat ctia ing dung BIM la st dung ky
thuat s6, do do, st dung song song hé sa gidy va théng tin
dién t& gay thi€éu déng bo, dam chan nhau, tao ganh nang
va lang phi.
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Giam thiéu bat déng trong lua chon nha
thau va trién khai BIM go6i thau xay lap

TS NGUYEN VAN CHINH*

bé giam thiéu bat dong, cac bén can dugc dao tao kién thuc BIM voi muc tiéu: Chu

dau tu xac dinh muc tieu, noi dung ap dung BIM phuhaop, tu van xay dung dung tiéu
chi moi thau, nha thau hiéu ro dé lap ho so du thau.

1. CAC QUY DINH PHAP LUAT VA HUGNG DAN AP
DUNG BIM TRONG THI CONG

1.1. Quy dinh vé muc dé va ndi dung ap dung BIM

Quyét dinh s6 258/QD-TTg ngay 17/3/2023 cta Thu
tudng Chinh phi phé duyét L6 trinh ap dung M6 hinh
théng tin cong trinh (BIM) trong hoat ddng xay dung, quy
dinh tai diém d, khodn 3, Diéu 1 nhu sau: Noi dung ap
dung va muc dé chi tiét cia mé hinh BIM do chu dau tu du
an quyét dinh.

Nghi dinh sé 175/2024/ND-CP ngay 30/12/2024 cua
Chinh pht quy dinh chi tiét mot sé diéu va bién phap thi
hanh Luat Xay dung vé quan ly hoat déng xay dung quy
dinh tai khoan 3, Diéu 8 nhu sau: Pham vi, néi dung thuc
hién va cac yéu cau théng tin can thiét cta BIM d6i vai
cong trinh dugc ap dung BIM sé dugc thuc hién theo thda
thuan dugc néu tai hgp déng clia cac bén co lién quan tai
tung giai doan cda du an.

1.2. Quy dinh ap dung BIM trong thi cong theo
Quyét dinh s6 258/QP-TTg

Muc dich, yéu cau ap dung BIM tai Diéu 1, khoan 2,
diém a: Viéc 4p dung BIM trong qua trinh thiét k& nham
nang cao chat lugng san pham thiét ké; tang cudng qua
trinh trao d8i thong tin gilta ca quan quan ly nha nuéc vé
xay dung, chd dau tu, t6 chiic tu van, nha thiu thi cong xay
dung; trong qua trinh thi cong xay dung nham hé trg xay
dung phuang &n t6 chuc thi cong, té chirc va quan ly cac
ngudn luc trong qua trinh xay dung, kiém soét chat lugng
xay dung; trong qua trinh nghiém thu, ban giao dua céng
trinh vao st dung nham hé trg qua trinh nghiém thu, phuc
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vu cho giai doan quan ly, van hanh cong trinh xay dung.

Co quan nha nuéc stir dung BIM (Diéu 1, khoan 3, diém
e): T nam 2023, d6i vaGi cong trinh ap dung BIM, cg quan
quan ly nha nudc sit dung mé hinh BIM dé hé trg trong
quéa trinh thdm dinh bao cao nghién ctru kha thi, tham
dinh thiét ké xay dung trién khai sau thiét ké cc s@, cap
phép xay dung, kiém tra cong tac nghiém thu.

1.3. Huéng dan ap dung BIM trong thi céng theo
Quyét dinh sé 348/QD-BXD ngay 02/4/2021

- Muc 1.1. Ap dung BIM trong qué trinh dau tu xay dung:

M6 hinh BIM va céc ban vé sé dugc phat hanh cho nha
thau thi cong xay dung dé tham chiéu. Tu van lap méd hinh
BIM hodc nha thau chinh sé& xdy dung cac mé hinh tié€p
theo véi cac thong tin chi tiét dap Ging yéu cau thi cong
va ché tao.

- Muc 1.4.2. Xac dinh muc tiéu ap dung BIM:

+ M6 hinh hoa dé thé hién tryc quan, gitip cac thanh
vién tham gia du an hiéu ré khi thao luan, phan céng céc
nhiém vu hoac lua chon cac giai phap thiét ké/thi céng
hiéu qua; cac bén lién quan hiéu rd haon vé giadi phap thiét
ké& dé ra cac quyét dinh cho phu hap;

+ Hiéu qua cla viéc chia sé théng tin bang dinh dang
ky thuat s6 sé thuan Igi hon trong viéc phéi hop cac hoat
déng; tiét kiém thai gian chuan bi tai liéu, trao déi thong
tin;

+ Phat hién, kiém soat cac 16i xung dot gilra cac bd mén
thiét ké, gitta ndi dung thiét ké du kién va céng trinh hién
h(tu... s& gidm viéc thay d6i hoac diéu chinh, bé sung thiét
ké trong qua trinh thuc hién;

+ Cai thién chat lugng céng tac lva chon nha thau,



giam rui ro trong qua trinh thuc hién do hé so mai thau cé
chat lugng tét hon;

+ Kiém soat t6t khéi lugng va tién do thi cong tur viéc
két n8i m6 hinh vai tién doé thi cong thuc té; ki€ém soat chi
phi ti khéi lugng boc tach trén mo hinh;

Tu dé cho thay, cac quy dinh hién hanh va huéng dan
ap dung BIM da dé cap dén muc tiéu ap dung BIM nhung
chua huéng dan chi tiét trién khai BIM trong thi céng
xay dung. Theo quy dinh tai Quyét dinh s6 258/QD-TTg
va Nghi dinh s& 175/2024/ND-CP thi muc dé, ndi dung ap
dung BIM do chti dau tu hodc cac bén thoa thuan theo hgp
déng, do vay ndi dung ap dung BIM trong thi céng do chu
dau tu va cdc bén thoa thuan trong hgp dong.

2. HIEU PUNG VAI TRO CUA CAC BEN TRONG GOl
THAU XAY LAP CO AP DUNG BIM

BIM la phuong thuc thuc hién hoat dong xay dung mai
& Viét Nam, |a mot trong cac nodi dung cla chuyén déi s6
xay dung. Trong giai doan hién nay, BIM dugc thuc hién
song song vai phuong thic hoat dong xay dung truyén
théng dé cac bén dan thich nghi va chuyén d6i phuang
thuic hoat dong xay dung. Do vay, sé khéng tranh khoi
nhiing b& ng&, khé khan ban dau.

DPé& gidm thiéu tranh luan, bat déng trong cong tac dau
thau cing nhu trién khai BIM trong giai doan thi céng, can
trudc tién cac bén phai hiéu ré vai trd ciia minh khi tham
gia du an.

2.1. Vai tré ctia cha dau tu

Cha dau tu véi vai tro la “bén dat hang” va s dung
san pham BIM, trudc khi trién khai can phai xac dinh hop

ly néi dung, muc tiéu ap dung BIM tu giai doan chuén bi
du &n dén thi cong. Cac yéu cau cta chu dau tu lién quan
dén trién khai BIM trong giai doan thi cong dugc thé hién
trong yéu ciu théng tin trao d6i (EIR). Mot s6 luu y d8i vai
chu dau tu khi lap EIR:

- Hiéu ré6 ndi ham cla BIM, nhat quan quan diém coi
BIM la tién bo khoa hoc céng nghé trong hoat dong xay
dung, la xu thé tat yéu sé thay thé phuaong thic hoat déng
xay dung truyén théng.

- N3m rd céac quy dinh phap luat hién hanh va am hiéu
cac huéng dan ap dung BIM clia B6 Xay dung. Hiéu ré cac
yéu t6 can thiét dé trién khai BIM an toan va hiéu qua.

- Am hiéu dé xac dinh hop ly cac yéu t6 hinh thanh du
todn chi phi BIM trong giai doan thi cong xay lap.

- Hiéu va danh gia ding nang luc trién khai BIM cla cac
nha thau xay 13p dé xac dinh muc tiéu va ndi dung ap dung
BIM phi hop.

2.2. Vai tro cta tu van thiét ké lap mé hinh BIM

Mac du tu van lap thiét k&€ mo hinh BIM hoan thanh
trudc khi trién khai lya chon nha thau va ap dung BIM trong
thi cdng. Tuy nhién, néu viéc 1ap m6 hinh BIM budc thiét
ké ma khong du tinh dén viéc 4p dung trong qua trinh thi
cong sé gay kho khan khi trién khai BIM ctia nha thau xay
lap (Vi dy, viéc phan chia mé hinh BIM, céc chi dan cap
nhat mo hinh BIM trong giai doan thi cong...). Ngoai viéc
tuan thu cac quy dinh hién hanh, khi lap K& hoach thuc
hién BIM (BEP) can luu y van dé sau:

- Xay dung phuong an phan chia mé hinh phu hgp véi
tién trinh cap nhat, cac théng tin dé€ tao mé hinh BIM hoan
codng.
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- Tu van gilp cha dau tu xac dinh muc do chi tiét cla
mo hinh phu hgp véi ndi dung va muc tiéu dp dung BIM
cla du &n cling nhu diéu kién trién khai thuc té.

2.3. Vai tro cia don vi tu van dau thau

Pon vi tu van dau thau co vai trd rat quan trong trong
cdng tac lua chon nha thau, la don vi gitp chd dau tu “ra
dé bai” trong h6 so mai thau ciing la don vi “cham bai” khi
danh gia hé so dy thau. Ngoai viéc tuan tha cac quy dinh
phép luat vé dau thau thi can luu y mot s6 néi dung:

- Am hiéu n6i ham vé BIM, cac quy dinh phap luat va
hudng dan ap dung BIM cla Bo Xay dung.

- Hiéu rd muc tiéu va ndi dung ap dung BIM cla chu
dau tu cing nhu nang luc trién khai BIM thuc té dé xay
dung cac tiéu chi cia hé so mai thau phu hgp.

- Hudng dan ap dung BIM ctia B6 Xay dung: “Trudng
hgp can thiét chd dau tu c6 thé yéu cau don vi cung cap
dich vu gtii mot s6 mé hinh mau ma don vi da thuc hién dé
chu dau tu xem xét va danh gia thém”. Do vay, can dua yéu
cau ching minh nang luc ctia nha thau théng qua danh
gia san pham da thuc hién.

2.4. Vai tro cua don vi thi cong

- Nha thau thi cong thudng han ché vé kha nang s
dung CNTT nén sé khé khan hon khi trién khai BIM trong
giai doan xay lap. Khi tham gia géi thau xay 1ap c6 ap dung
BIM thi can luu y mét s6 van dé:

- Ndm ré cac quy dinh phap luat hién hanh va am hiéu
hudng dan ap dung BIM trong giai doan thi céng xay lap
dé hiéu cac yéu cau trong h6 s6 mdi thau.

- Coi BIM 1a tién b6 khoa hoc cong nghé trong linh vuc
xay dung, viéc 4p dung BIM sé mang lai hiéu qua cho nha
thau xay 13p tir d6 chudn bi cac nguén luc vé con ngudi, vé
céng nghé dé 4p dung BIM.

- Nén cha dong dé xuat ap dung BIM vai cong trinh
chua bat buéc ap dung BIM nhung viéc ap dung phu hgp
vdi ndng luc clia nha thiu dé tao tién dé tham gia goi thau
bat budc ap dung BIM.

3.MOT SO LUU Y TRONG CONG TAC CHUAN BI, LAP
HO SO MG THAU, LAP HO SO DU THAU

3.1. Céng tac chuan bi

Chu dau tu t6 chiic 1ap hodc thué tu van 1ap yéu cau
théng tin trao ddi (EIR) va du toan géi thau xay 13p cé ap
dung BIM.

Céc ndi dung cuta EIR gém: Théng tin du &n (Théng tin
chung, tién dé du an); Muc tiéu ap dung BIM; Noi dung ap
dung BIM; Pham vi cdng viéc va san phdm BIM trong giai
doan thi cdng xay lap; Cac ndi dung vé quan ly; Cac noi
dung vé ky thuat; Banh gia nang luc nha thau.

3.2. Luu y khi Iap hé so m&i thau

Trong qua trinh bién soan h6 s6 mai thau theo Théng
tu s6 22/2024/TT-BKHDT ngay 17/11/2024 cta B6 KH&DT
nay la B6 Tai chinh. Cha dau tu/Bén mai thau géi thau ap
dung BIM can bé sung céc biéu mau nhu sau:

Mau s6 4: Ca cau t8 chiic va kinh nghiém cla nha thau
tu van: B8 sung Mau s6 4a: Nang luc BIM clia nha thau;
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BAU THAU
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Mau s6 6: Gidi phap va phuong phép luan téng quat
do nha thau dé xuat dé thuc hién dich vu tu van: B4 sung
thém Mau s6 6a: K& hoach thuc hién BIM so b6 (Pre BEP);

Mau s 9: Tién d6 thuc hién céng viéc (b6 sung thém
mau s6 9a: Bang phan cong trach nhiém).

(Chi tiét cac biéu mau 4a, 6a, 9a thé hién trong Quyét
dinh s6 348/QD-BXD ngay 02/4/2021 cong b6 Huéng dan
chung ap dung BIM clia B6 Xay dung)

Phan diéu khoan tham chi€u: BS sung Yéu cau vé thong
tin trao déi (EIR)

3.3. Luu y khi 13p hé so du thau

- Nghién ctu ky yéu cau théng tin trao déi (EIR) va cac
yéu cau lién quan dén BIM trong h6 sa mai thau.

- Chuan bi nhan su, may tinh va phan mém phu hagp:
Nhan su phu hgp v6i hé so mai thau, cé du chiing nhan da
dao tao bd sung kién thuc BIM; May tinh phai c6 cdu hinh
phu hop véi phan mém s dung; Trong trudng hop cha
dau tu khdng cung cadp phan mém thi chuén bi gidy t& xac
nhan dang s& hitu hodc hgp déng nguyén tac thué phan
mém tir don vi s& hitu phan mém.

- Gidi phap phuong phép luan: BS sung gidi phap va
phuong phap luan ctia nha thau khi trién khai BIM trong
qua trinh thi céng théng qua ké hoach BIM sc b6 (Pre-BEP).

- B& tri nhan su trién khai BIM véi ndi dung, tién dé
thi cong.

- Hoan thién cac biéu mau 4a, 6a, 9a. Dic biét luu y
biéu mau 9a vé badng phan cong trach nhiém.

4. LUV Y KHI TRIEN KHAI BIM TRONG GIAI DPOAN
THI CONG XAY LAP

Quyét dinh s6 258/Qb-TTg cla Thu tuéng Chinh phu
huéng téi ap dung BIM trong quan ly van hanh. Tuy nhién,
hién nay chua hudng dan chi tiét ndi dung ap dung BIM
trong giai doan thi céng xay lap. Do vay, chu dau tu can
can c vao muc tiéu, y nghia trién khai BIM dé dua ra noi
dung chi tiét trién khai BIM trong giai doan thi céng, cac
néi dung d6 phai dugc cu thé trong yéu ciu théng tin trao
déi (EIR) va trong hé so mdai thau.

Theo quan diém cla ngudi viét, muc do t8i thiéu khi ap
dung BIM trong thi cong la phai cap nhat thong tin thudc
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tinh trong qua trinh thi cong nhu: Tén vat tu vat liéu, nha
cung cap, lap dat, thai gian hoan thanh thi cong lap dit,
tiéu chudn nghiém thu, théng tin bao hanh, luu y khi bao
tri... Mdc d6 cao hon la xdy dung tién d6 thi cong, mé
phéng phuang an t6 chuc thi céng, cac gidi phap st dung
m®6 hinh BIM kiém soat chat lugng thi cong...

5.MOT SO KIEN NGH]I

5.1. Dao tao bé sung kién thirc BIM

Viéc dao tao b6 sung kién thic vé BIM can dugc thuc
hién cho tat ca bén lién quan (co quan quan ly nha nudc,
chi dau tu, nha thau tu van thiét ké, nha thau tham tra,
nha thau thi céng, nha thau giam sat) trudc khi trién khai
du an.

Noi dung dao tao phai phu hgp véi tiing vai tro tham
gia trong du an la co quan quan ly nha nudc, chu dau tu,
nha thau. Kién thuc trién khai BIM cho du &n c6 thé dao
tao chung dé cac bén cing ndm dugc téng thé nhung dao
tao cong cu phan mém thi phai dao tao riéng cho tiung
cht thé.

Vi BIM la phuong thuc lam viéc nén déi vai don vi té
chtic dao tao va giang vién tham gia dao tao bat budc phai
c6 kinh nghiém trién khai BIM cho du an, am hiéu cac quy
dinh phap luat, phuong thic hoat dong xay dung & Viét
Nam. Tranh nham lan dao tao BIM la dao tao phan mém
tao lap mo hinh BIM.

5.2.B6 sung mét sé quy dinh lién quan

BS sung cac biéu mau lién quan dén BIM vao van ban
hudng dan dau thau ctia Bo Tai chinh dam bao théng nhat,

déng bo khi trién khai dau thau qua mang.

Xay dung khung ap dung BIM trong ting giai doan
thiét ké, thi cong, van hanh dé Cha dau tu tham khao khi
xay dung EIR, hé so mai thau...

Xay dung quy dinh va c6ng cu xac nhan s6 (xac dinh
trén mo hinh BIM)

Xay dung quy dinh dirliéu tir buéc thiét ké dén thicong
dé ddm bao déng bo vé dii liéu tién t&i chuin hoéa va khai
thac di liéu cong trinh sau nay.

Vai tro cla tu van dau thau can dugc nang cao cling
véGi tang dinh muc chi phi tu van cing nhu trach nhiém
clia don vi lap h6 so mai thau, danh gia ho so du thau. Khi
tham gia lam tu van dau thau ngoai dap Ung cac diéu kién
vé chuyén mén dau thau can phai dap ung diéu kién vé
nang luc chuyén mon cda géi thau.

TAI LIEU THAM KHAO

1. Chinh phi (2023), Quyét dinh s6 258/QD-TTg ngay 17/3/2023 ctia Thi
tuéng Chinh phd phé duyét L9 trinh dp dung Mé hinh thdng tin cong trinh
(BIM) trong hoat ddong xdy dung;

2. Chinh phi (2024), Nghi dinh sd 175/2024/ND-CP ngay 30/12/2024 clia
Chinh phd Quy dinh chi tiét mdt s diéu va bién phap thi hanh Lugt Xay dung
vé quan Iy hoat dong xay dung.

3. Bo Xay dung (2021), Quyét dinh s6 347/QD-BXD ngay 02/4/2021 cla Bo
Xay dung céng bo hudéng dan chi tiét dp dung Mo hinh théng tin cong trinh
(BIM) ddi vdi cong trinh dan dung va ha tang ky thuat do thi;

4. Bo Xay dung (2021), Quyét dinh s6 348/QD-BXD ngay 02/4/2021 cla
Bd Xy dung cong b6 huéng dan chung ap dung Mo hinh thdng tin cng trinh
(BIM).
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Hiéu dung va ap dung hiéu qua BIM

THS PHAM PHU PUC’

Ll

VGi nhuing budc di ban dau vung chac tu Chinh phu, viéc ap dung BIM tai Viet Nam

dang la xu thé tat yéu. Tuy nhién, cac rao can va thuc trang “BIM hinh thuc” dang lam
giam hiéu qua, tu do dat ra van dé can day manh dao tao chuyén sau vé BIM, nang cao
quy trinh hau kiém, nham thuc ddy BIM phat trién thuc chat va bén vung.

Tai Viét Nam, viéc 4p dung Mé hinh thong tin cdng trinh
(BIM - Building Information Modeling) bat dau tir nam 2010.
Tuy nhién, chi khi Quyét dinh s6 2500/QD-TTg ngay 22/12/2016
dugc ban hanh, cac ca ché phap ly mai thuc su dugc trién khai.
Muc tiéu chinh ctia Quyét dinh nay la tiét kiém it nhat 30% chi
phi, tang tinh minh bach va hiéu qua trong quan ly xay dung.

Dé hé trg 16 trinh nay, Chinh pht da ban hanh nhiéu van
ban quan trong. Thong tu s6 09/2024/TT-BXD cla Bd Xay
dung stra ddi, b6 sung mot sé dinh muic xay dung ban hanh
tai Théng tu s6 12/2021/TT-BXD quy dinh dinh muc chi phi ap
dung BIM khéng vugt qua 50% téng chi phi thiét ké xay dung.
Sau giai doan thi diém véi gan 40 cong trinh cap |, B6 Xay dung
ti€p tuc ban hanh cac huéng dan BIM cdp quéc gia (Quyét
dinh s6 347/QD-BXD ngay 02/4/2021 clia B Xay dung vé viéc
cébng b6 Hudng dan chi tiét ap dung BIM déi vé6i cong trinh
dan dung va céng trinh ha tang ky thuat d6 thi; Quyét dinh s6
348/QD-BXD ngay 02/4/2021 ctia BO Xay dung vé viéc cong bb
Huéng dan chung ap dung BIM) va té chuic cac khéa dao tao.

Mac du BIM la xu thé tat yéu, viéc ap dung van con nhiéu
han ché. Mét s6 goi thau ap dung BIM khong ding phuong
phap, dan dén cac kién nghi va bat dong. Cac SG Xay dung
dia phuong ciing c6 cach hiéu khéac nhau, gay khé khan cho
doanh nghiép va nha dau tu, dan dén lang phi nguon luc.

BIM khéng don thuan la mot cong cu hé trg thiét ké 3
chiéu, ma la mot tai san s6 (digital asset) c6 gid tri cot 16i d6i véi
chi dau tu trong cac giai doan khac nhau cta du an. Tai san
nay dugc khai tao ti giai doan lap bdo cdo nghién ctiu tién kha
thi va ti€p tuc phét trién, tich Ity gia tri trong sudt vong ddi ctia

“Phé Tong giam déc Cong ty CP Tw vén thiét ké xdy dung Pa Nang.
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du an xay dung. Ngay tl giai doan khai dau, cac dit liéu hinh
hoc va phi hinh hoc da c6 thé dugc thiét 1ap dudi dang cac mé
hinh khai niém, cung cap nén tang cho viéc dua ra cac quyét
dinh chinh xac va t6i uu hoa thiét ké (Phu luc 02, Quyét dinh
s6 347/QD-BXD, Muc do phat trién thong tin phi hinh hoc cla
mot s6 cau kién trong cong trinh xay dung).

Khac véi cach ti€p can truyén théng vén xem ban vé thiét
k& nhu mot san pham tinh, BIM dai dién cho mét kho dir liéu
dong, tich hgp théng tin da chiéu vé thong tin hinh hoc va phi
hinh hoc clia cong trinh. T giai doan thiét ké dén thi cong, BIM
tiép tuc dugc cap nhat, thay déi, b6 sung, diéu chinh va hoan
thién, déng vai trdo nhu mét nguén tham chiéu duy nhat cho
tat ca cac bén lién quan.

Theo dé, BIM phai c6 tinh ké thira tir don vi tu van thiét ké
dén nha thau thi cong va cudi cung la don vi van hanh. San
pham cudi cing théng qua qua trinh nay la mot mé hinh day
da théng tin dugc phé duyét theo quy dinh nham phuc vu
cong tac van hanh, bao tri, luu trlt trong thoi gian dai hodc
dugc tiép tuc sir dung cho cac muc dich khac nhau trong
tuang lai.

Theo quy dinh tai diém a khodn 1 Diéu 8 Nghi dinh s6
175/2024/ND-CP ctia Chinh phti quy dinh mot s6 diéu va bién
phap thi hanh Luat Xay dung vé quan ly hoat dong xay dung:
"1.Viéc ap dung BIM trong hoat dong xay dung dugc quy dinh
nhu sau: a. Ap dung déi véi du &n c6 quy mé tir nhém B tré 1én
& thai diém bat dau chudn bi du an va chi yéu cau ap dung doi
vGi cong trinh xay dung mai ti cap Il tré 1én thudc dy an'.

Nhan xét: Quy dinh nay dugc bé sung cu thé hon vé thai
diém ap dung so véGi Nghi dinh s 15/2021/ND-CP quy dinh chi
tiét mot sé ndi dung vé quan ly du éan dau tu xay dung, Nghi
dinh s6 35/2023/ND-CP stra d8i, b6 sung mot s diéu clia cac
Nghi dinh thudc linh vuc quan ly nha nudc cdia Bo Xay dung
va Quyét dinh s6 258/QD-TTg ngay 07/3/2023 clia Thu tuéng
Chinh pht phé duyét Lo trinh ap dung BIM trong hoat déng
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Mé hinh cau kién cot thép (rebar) trong céng trinh dan dung.

xay dung, da cham dut viéc cdc du én t6 chiic [ap BIM mot cach
thiéu t6 chuic khi nhiéu du &an bé qua giai doan thiét ké va bét
dau 1ap mé hinh & thai diém céng trinh chuén bi dua vao st
dung. Cac cht dau tu can cé hiéu biét cu thé va chuyén sau vé
tung loai céng trinh dé tir 46 dua ra dugc cac yéu cau phu hap,
hiéu qua va chon lva dugc ding don vi tu van c6 nang luc.

3. QUY TRINH BIM TRONG CAC LOAI CONG TRINH
KHAC NHAU

Mac du BIM dugc biét dén & Viét Nam tir nhitng ndam 2010,
nhung phai han mét thap ky, BIM méi bat dau dugc cong nhén
va phat trién nhiing khung phép ly, huéng dan di kém dé lam
nén tang ap dung. Tuy nhién, hién nay van cé nhiéu diém con
chua thong nhat, mét trong s6 dé la chua c6 su phan biét rd
rang cac quy trinh ap dung cho viéc phat trién ting dung BIM
cho cac dang cong trinh dan dung, giao thong, thay Igi...

M®i loai cdng trinh c6 dac thu riéng vé quy trinh trién khai,
cac muc tiéu ap dung khac nhau va hiéu qua dat dugc ciing
khéng giéng nhau. Cu thé |a trong cac cong trinh giao théng,
BIM c6 dac thu vé muic do chi tiét va phuc tap trong moé hinh
héa c6t thép trong bé tong (rebar). Cac két cau cau thudng
bao gobm cac cau kién 1én, chiu luc nang vaéi yéu cau ky thuat
cao vé b6 trithép va xt ly giao cat. Viéc thé hién va kiém tra cac
cdu kién nay doi hoi moé hinh BIM phai ¢ kha nang mé phong
chinh xéac tiing thanh thép, tiing méi néi 8 muc do chi tiét cao
(LOD 400-500).

Chinh vi vay, cac phan mém chuyén dung thudng dugc lua
chon trong céc du an cau dudng cé kha nang xt ly moé hinh
c6t thép mot cach chi tiét, chinh xac, va ho trg truc tiép cho
giai doan san xuat thép, xuat ban vé thi cong va cac cong tac
khac. S6 lugng cau kién thép trong cau dudng, tuy it loai hon
cobng trinh dan dung, nhung méi cau kién lai c6 khéi lugng va
d6 phuc tap vuat tréi, dac biét ¢ cac du én cau I6n, cau vom,
hay cau bé téng.
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Ngugc lai, cac phan mém trong hé sinh thai phu hgp véi
thi trudng xay dung dan dung chiém uu thé véi kha nang mé
hinh héa kién truc, két cdu, MEP tich hgp. Tuy nhién, khi xét
dén cot thép, cac phan mém nay chd yéu mé hinh hoa & mic
tham chiéu, thé hién sc d6 thép chinh dé& phuc vu phéi hgp
md hinh hodc kiém tra xung dét, chu chua thé hién day du
tung thanh thép chi ti€t phuc vu san xudt. Kha nang xt ly cac
cdu kién van con han ché hoac can sy ho trg ti cac phan mém
phu (plugin) chuyén biét.

Nhan xét: Ch dau tu va cac co quan ¢ lién quan can ban
hanh cac hudng dan, quy dinh cu thé dé tranh viéc:

Lua chon sai cdng cu: S& dung qua nhiéu phan mém khac
nhau trong du an.

Khong dat dugc muc tiéu ap dung BIM da dé ra: M6 hinh
mang tinh minh hoa ma khong phuc vu thuc chét cho quan ly
thong tin, kiém tra xung dét.

Phat sinh chi phi va cham tién do: Khi c6 thay d6i, mot s6
phan mém sé mat nhiéu thai gian hon dé tich hgp téng thé
Vi cac bén con lai hodc b sung cac nhan su c6 ky nang phu
hagp vai nhiéu loai phan mém khac nhau trong cing mét du an
clng lam tang chi phi va kéo dai thai gian thuc hién.

Mau thudn hgp dong va tranh chap phap ly: Khi khéng
c6 khung phap ly ré rang, co quan chiic nang cé thé cé cach
hiéu khong ding vé muc d6 chi ti€t cia mé hinh, dan dén
viéc dua ra cac yéu cau vugt thdm quyén cdia minh. Cu thé
nhu S& Xay dung & dia phuong yéu cau cac cong trinh dan
dung phai cung cap day du cac chi tiét bé téng cot thép
tuong tu nhu cac cong trinh giao thong trong giai doan
thiét ké. Diéu nay gian ti€p lam anh hudng tGi viéc xin cap
phép xay dung cta chu dau tu, vi theo huéng dan va quy
dinh hién hanh tai Quyét dinh s6 258/QD-TTg va Nghi dinh
s6 175/ND-CP, ndi dung &p dung BIM (bao gbm muic do chi
ti€t cla cau kién chinh) do cht dau tu va cac bén thoa thuan
trong hgp dong.
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Nhu da noi & phan trén, quy dinh hién hanh da yéu cau BIM
dugc ap dung tur giai doan bt dau chuan bi du an, nén vai trd
cla nha thau tu van thiét ké sé bao gébm céng tac lap BIM va
thiét 1ap ké hoach trién khai BIM (BEP) t6ng thé theo yéu cau
cla chu dau tu.

Nhin chung, trong bat ky du an xay dung, trach nhiém
chinh d6i vai chat lugng céng trinh luén thudc vé tu van thiét
ké va nha thau thi cong, hai chd thé chiu trach nhiém truc tiép
trudc phap luat va hop dong déi véi su phu hop ky thuat, an
toan va hiéu suat van hanh cta céng trinh. Trong hé sinh thai
dé, viéc trién khai 4p dung BIM khéng thé tach rai khoi quy
trinh thiét ké - thi cong - nghiém thu, va do d6, moi hoat déng
lién quan dén phat trién mé hinh BIM phai gan chat véi quyén
han, trach nhiém va nghia vu cla cac bén néu trén.

Viéc cha dau tu thué mét don vi tu van BIM doc lap (nhu
mot s6 du an con ton tai hién nay) ndm ngoai hé théng tu van
thiét ké va nha thau thi cdng, du c6 thé véi muc dich hé tro
quan ly hodc gidm sat mo hinh, sé khéng ddm bao hiéu qua
thuc tién néu don vi nay khéng ¢ vi tri phép ly ré rang trong
chudi hgp déng du an. Cu thé, mét don vi tu van BIM chi dugc
coi la ¢ tinh rang budc néu ho la thanh phan trong lién danh
tu van thiét k&, hodc la tu van phu do don vi thiét ké hoac nha
thau chinh thué lai vai su ddng thuan ctia cac bén lién quan,
nhu nhiéu chuyén gia da chia sé tai hoi thao khoa hoc chuyén
dé trong thai gian gan day.

M3t khac, khi don vi tu van tham tra da dugc quy dinh chiu
trach nhiém phap ly vé cong tac kiém tra, danh gia vé tinh
théng nhat clia mé hinh BIM véi cac két qua tinh toén, thiét ké;
viéc tu van BIM dugc thué truc ti€p bai chu dau tu va khéng
¢6 quyén kiém soat chuyén mon hay phdi hgp bat budc véi
tu van thiét ké va nha thau thi cong, thi moi sdn phdm nhu Ké
hoach thuc hién BIM (BEP - BIM Execution Plan) do ho lap ra sé
khéng c6 tinh bt budc phap ly. Khdng cé bat ky t6 chiic nao
trong du én c6 nghia vu tuan thi theo mét ké hoach BIM dugc
ban hanh béi mét dan vi ngoai quy trinh, khéng cé vai tro ky
thuat rd rang trong chudi san xuat thiét ké - thi cong. Diéu nay
dan dén tinh trang "BIM hinh thuc" (hay con goi la Pseudo BIM,
BIM gid 1ap), thiéu tinh thuc thi va c6 thé phat sinh mau thuan,
chong chéo trach nhiém.

Do d6, cach lam nay khéng nhiing sai léch vé phuong phap
luan trién khai BIM, ma con lam suy gidm hiéu qua phdi hgp
thong tin, gay lang phi nguén luc, va c6 nguy co dan dén that
bai trong &p dung BIM thuc chat. Viéc 16ng ghép phat trién
BIM vao quy trinh du an phai dugc thiét ké trén cg s& nang luc
phap ly, chuyén mén va su rang budc hop dong ré rang cla
cac bén lién quan.

Nhan xét: Vdi vai tro la ngudi thiét 1ap nén méng clia mot
du én ap dung BIM, don vi tu van thiét ké khéng chi tap trung
vao cong tac thiét ké ma diéu quan trong can hiéu la BIM thuc
su khéng phai la mé hinh 3D clia cac ban vé 2D don thuan. N6
la mét cach lam hoan toan khac biét, mét phuong phap thay
thé& véi nhiéu tiém nang lgi ich cho tét ca cac bén, nhung chi
khi toan b6 cac bén trong du an cung lam viéc theo phuong
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phap d6. Mac du c6 thé thué cac thau phu, nhung néu khéng
€6 cac khai niém rd rang vé quy trinh ap dung téng thé, viéc
trién khai du &n sé van gap phai tinh trang "BIM hinh thuic".

Nhu da néu & trén, quy trinh "BIM hinh thic" da xuat hién
tur giai doan trién khai ap dung thi diém nam 2018 hoic thdi
gian trudc do tai Viét Nam (duoc trién khai tir phia mot s6 nha
thau thi cdng I6n chi d€ lam ban vé shop). Hién nay, du da trai
qua giai doan thi diém va chuyén ti€p, nhung cach lam nay
can phai dugc xac dinh cu thé va han ché nhdm gidm thiéu cac
tranh chap, khiéu nai trong céng tac dau thau va dé lai hau qua
vé hiéu qua dau tu du an vén ngan sach.

Thuét ngl "Pseudo-BIM" (tam dich: BIM gid) hay "BIM hinh
thac" thudng dugc st dung trong gisi chuyén mén dé chi hién
tugng ap dung BIM mét cach déi phé, khong thuc chat, khéng
mang lai hiéu qua thuc tién trong thiét k&, thi cdng hoac van
hanh céng trinh va 13 tinh trang trién khai BIM nhung khéng
theo dung ban chat phuong phap luan cta BIM, ma chi mé
phong hodc st dung mét phan nhé céng cu BIM (thudng la
mo hinh 3D), trong khi van duy tri quy trinh lam viéc truyén
théng (CAD-based workflows).

Tai Viét Nam, tinh trang nay cang tré nén nghiém trong
han khi cac don vi tu van BIM doc lap dugc thué bai cha dau
tu con dugc giao nhiém vu 1ap BIM song song vai ban vé thiét
ké 2D, da tao ra 2 bd hé sa riéng 1&, khdng co su déng bo. Mot
s6 du &n con xay ra tinh trang d6i pho bang cach sao chép y
nguyén ban vé thiét ké truyén théng thay vi st dung BIM dé
quan ly khéi lugng, kiém tra, phat hién va xt ly xung dét.

Cac biéu hién dién hinh ctia Pseudo-BIM bao gom:

Chi dung mé6 hinh 3D nhung khéng gén théng tin vat liéu
(dugc dung tu do, déi pho) va khédng chuan hda, téi st dung
(ké thira) dugc mé hinh.

Khoéng phoi hop gitia cac béd mon véi nhau (kién tric - két
c&u - MEPF), khéng kiém tra xung dot (clash detection) thuc su
(mo hinh c6 thé khéng duge mé hinh héa day di nén khéng
du dir liéu dé phat hién xung dot).

Khéng cap nhat mé hinh theo tién dé thuc t&, khong sir
dung dé phuc vu kiém tra, giam sat hodc nghiém thu.

Khéng cé BEP (BIM Execution Plan) ré rang, hodc cé nhung
khong ai tuan thu.

Mé hinh dugc lam chi dé "déi phé", phuc vu cho hé so mai
thau, trinh dién hodc bao céo, chit khéng st dung dé hé trg
quyét dinh ky thuat hodc quan ly. Ngudi lap BIM tach biét hoan
toan véi nhém thiét ké nén viéc phoi hop gan nhu khéng ton
tai hodc tén tai mét cach thu déng théng qua cha dau tu.

Tinh trang nay cé thé duy tri dugc cho dén khi cé su kiém
tra cu thé vé tinh déng bé vé két qua tinh toan, boc tach khéi
lugng va thong tin phi hinh hoc tir phia co quan chiic nang.

6.1. Pao tao bé sung kién thic vé BIM cho tiing loai
cong trinh

Viéc dao tao kién thiic vé BIM can dugc t6 chiic theo hudng
chuyén sau, phan loai ré rang theo ting loai hinh céng trinh
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nhu dan dung, ha tang giao théng, céng nghiép hay nang
lugng. Méi loai cong trinh c6 dac thu riéng vé cau kién, quy
trinh thiét k&, ky thuat thi cong va muc tiéu quan ly théng tin,
do d6 yéu cau ap dung BIM cling c6 su khac biét dang ké. Dao
tao chung chung hodc thiéu chiéu sau khong nhing khéng
mang lai hiéu qua ma con dé dan dén tinh trang ap dung sai
phuaong phap, gay lang phi nguén luc.

Song song véi dao tao, can ban hanh cac quy dinh, huéng
dan ky thuat rdé rang, théng nhat trong nganh Xay dung. Diéu
nay gidp tiéu chudn héa cach lam, tranh tinh trang mdi don
vi c6 mét cach hiéu khac nhau, cdm tinh hodc mau thuan vé
phuong phap trién khai ap dung, lam suy gidm hiéu qua trién
khai BIM thuc chat.

Mat khac, can c6 chién lugc phat trién ngudn nhan luc khi
con nhiéu noi con xem trién khai 4p dung BIM khéng phai
céng viéc ctia minh, mot sé nai khac van xem BIM, Digital Twin
la ctia nganh CNTT va dia phuong thi€u don vi CNTT d0 nang
luc g€ thuc hién cac du an cong. Nhiing ton tai nay 6 thé anh
hudng téi chinh sach ctia ca mét tinh néu nhu khéng co su can
thiép kip thoi tir cac cdp cé thdm quyén.

6.2. Nang cao quy trinh hau kiém nham nang cao hiéu
qua trong trién khai BIM

Pé ddm bao viéc 4p dung BIM dién ra mét cach thuc chat,
nhat quén va hiéu qua, can thiét 1ap mét quy trinh hau kiém
¢6 hé théng nham danh gia chat lugng mé hinh, tinh tuan thu
quy trinh va kha nang s dung théng tin BIM trong cac giai
doan clia du an. Hau kiém khoéng chi la mét buéc ra soat cudi
cling, ma con la céng cu diéu chinh, ngan ngira tinh trang BIM
hinh thic va thuc day viéc cai tién, t6i uu héa quy trinh lam
viéc gilfa cac bén tham gia du an.

Quy trinh hau kiém BIM c6 thé dugc cu tric gém cac buéc
chinh sau:

1. Kiém tra tuan tht BEP (BIM Execution Plan):

- Banh gia viéc thuc hién cac ndi dung trong BEP so véi
cam két ban dau: hé phan mém, LOD, cach dat tén, CDE, chudn
ma hoa.

- Kiém tra xem cac don vi c6 s&t dung mé hinh lam nguén
dit liéu trung tdm hay chi nép mé hinh dé déi pho.

2.Kiém tra kha nang st dung mé hinh cho cac muc dich cu thé:

- Kiém tra mé hinh c6 phuc vu dugdc cho céc budc tiép theo
nhu boc tach khoi lugng (5D), lap ti€én do thi cong (4D), hay
quan ly van hanh (7D) theo quy dinh hién hanh.

- Phat hién cac mé hinh chi phuc vu minh hoa nhung
khoéng kha dung vé mat ky thuat, dan dén lang phi.

3.D6i chiéu san pham BIM véi hé sa thiét ké - thi cong thuc té:

- Kiém tra su khép néi gitia ban vé thiét ké dugc phé duyét
(do tu van thiét ké quan ly), mé hinh BIM hoan cong (do nha
thau thi cong 1ap) véi cong trinh da hoan thién.

- St dung BIM 1am cd s& phap ly d€ han ché cac phat sinh
khéng dugc kiém soét trong qua trinh thi cong.

Viéc ap dung BIM tai Viét Nam da co nhiing budc tién ro rét
vai hanh lang phap ly ngay cang hoan thién, khai dau tir Quyét
dinh s6 2500/QD-TTg va cac van ban hudng dan sau nay. Tuy

Tham vb i wghls Tidng tin e minke bl e
T viabbign  [da kide e dp 3
| Tiuombg oty bplp 3
_ Hbmaniy 5o ,
5 b i et i b B 3
Mk e o [0 i i F]
Tiphinial [T phin ol _ _ 3
Tintimg 1| theo ey 3
[ W] b e By ]
Canagdial ') Bl oo tieg L]
| Ol '] il il 3
Gty | Gl o dyiply 3
Dfm Tick $Dijm Hek )
Heed ik {Hieh dek 3
Vool ky [0 b boa thiim pach 4 3
| Mamehmb o of o pach Y
54 Bju vl e Vil 1
[ Tawki |k ]
A o v {Rich thide i Epch. O4 3
BT T T — £
|  Simedd |k dek cin ke o o e it e | [

Bdng riit gon mikc d phdt trién théng tin phi hinh hoc ciia
mot s cau kién trong cong trinh xdy dung dan dung (trang
49-114, Quyét dinh so 347/QD-BXD).

nhién, thuc té trién khai cho thdy van con nhiéu rao can, dac
biét la tinh trang "BIM hinh thic". Biéu nay khéng chi gay lang
phi nguén luc ma con lam mat di ban chat cta BIM la mot tai
san s6 tich hop, xuyén sudt vong dsi du an.

DE gidi quyét van dé nay, can cé su thay d6i déng bo. Trudc
hét, can ddy manh dao tao chuyén sau vé BIM cho tling loai
cdng trinh, gilp cac chi thé lién quan hiéu dung va ap dung
dung phuang phap. Bong thdi, viéc thiét lap mét quy trinh
hau kiém chat ché, ti tuan tha ké hoach BIM (BEP) dén déi
chi€u mé hinh véi thuc té, la vo cung can thiét. Chi khi cac co
guan quan ly va cac bén tham gia du an cing hanh déng mét
cach nhat quan, BIM mai c6 thé phét huy hét tiém nang, mang
lai hiéu qua thuc chat cho nganh Xay dung va nén kinh té.
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Co quan quan ly nha nudéc lam gi trong
giai doan thi cong xay dung?

LE VAN THINH’

Viét Nam, méi khi ban dén cau chuyén quan ly

chat lugng cong trinh, luén cé hai luéng y kién:

M6t bén cho rang Nha nudc phai “gilt chat” tir dau

dén cudi, tir cap phép, giam sét cho tdi nghiém
thu; bén kia lai muén “ngi” dé doanh nghiép, ch dau tu tu
lam, Nha nudc chi hau kiém. Ai cling ¢é ly, nhung néu khéng
nhin ra thé gidi, tranh luan sé mai long vong.

Khi khao sat kinh nghiém ctia My, Anh, Phap, Buc, Ha Lan,
Nga, Trung Quéc, Nhat, Han Quéc, Singapore, Malaysia, Uc...,
t6i nhan thdy: khédng c6 quéc gia phat trién nao dé cha dau
tu tu nghiém thu réi tu dua céng trinh vao sirdung ma khéng
qua kiém tra cudi cing cGia Nha nudc hodc mét té chic doc
lap dugc Nha nudc cdng nhan. Néi ndm na, “tu nghiém thu”
100% la diéu khéng tén tai & nhiing nén kinh té€ 16n, bai cong
trinh xay dung khéng chi la tai san cGia chd dau tu, ma con tac
dong truc ti€p tGi an toan cong ddng va moi trudng.

Céach ho lam c6 muén hinh van trang. My thi giao cho
Building Inspector & cdp quan/hat, chia cdng doan kiém tra tu
mong, khung, hé théng dién nuéc, phong chay, cho téi kiém
tra hoan cong trudc khi cap Certificate of Occupancy. Anh
dung Building Control Body - c6 thé la co quan cédng hodc tu
nhan dugc cap phép - dé theo st tir ban vé dén hién trudng,
cap Completion Certificate mai cho si dung. Singapore van
hanh hé théng dién ti CORENET, két néi BCA vdi ca loat co
quan chuyén nganh, bdo dam mét cong trinh muén dugc
cap Certificate of Statutory Completion phai qua it nhat bay
“clra” kiém tra. Con Trung Quéc dp dung mé hinh “BER M+
& (Internet + Gidm sat) - toan bd gidy t, anh hién trudng,
dir liéu cdm bién nghiéng/lun déu dugc cap nhat 24/7, cong
trinh hoan thanh sé dugc cap ma QR tra clru cdng khai.

© Cyu Trudng phong Gidm dinh 1, Cuc Giam dinh Nha nuée vé chat
luwong cong trinh xay dung (Bo Xay dung)
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Ngay ca & nhiing nudc vén dé cao tu do kinh doanh nhu
Uc, viéc kiém tra va cap phép st dung van do Private Certifier
(t6 chiic tu nhan cé chiing chi hanh nghé) ddm nhan, nhung
két qua do phai dugc Hoi dong thanh phé xac nhan trudc khi
dan vao &. Malaysia thi dé kién truc su hoac ky su chu tri ky
Certificate of Completion and Compliance (CCC), song van yéu
cau PCCC, dién, nudc, vé sinh dugc co quan cdng tham dinh.

Diém chung dé nhan thay la: cong trinh cong hay tu, 16n
hay nho, déu c6 moét budc “chét” cudi cuing - hodc do Nha
nudc truc ti€p, hodc qua mot “bén tha ba” (third-party) dugc
cong nhan - trudc khi dua vao st dung. Khong ai coi dé la thu
tuc hinh thuc, bai day la “clra an toan” bao vé sinh mang va
tai sdn clia cdng déng.

Kinh nghiém quéc té ciing chi ra rang, vai trd clia co quan
quan ly nha nudc trong thi cong khéng phai & ché “6m” hét
moi viéc, ma la biét phan tang va phan vai. Véi cong trinh st
dung v6n dau tu céng - tuc tién thué cla dan - ho kiém soat
chat ché han, tir nang luc nha thau, tién do, chi phi dén hién
trudng. Nhung thay vi “lam thay” cht dau tu trong thdm dinh
thiét k& hay nghiém thu ky thuat, nhiéu nudc da chuyén sang
md hinh “gidm sat - hau kiém” két hop cong nghé sé. Trung
Qudc l1ap camera, cdm bién trén cong trudng, két néi di liéu
vé trung tam; Singapore dung GIS, BIM va tri tué nhan tao dé
canh bao sém sai sét. & nhitng du an 16n nhu dudng cao téc,
metro, dién hat nhan, c6 quan quan ly sé t6 chiic kiém tra
dinh ky, nhung trong tam la quan tri rdi ro, khong phai lam
cdng viéc cla tu van giam sat.

Nguac lai, véi du an vén tu nhan, hau hét quéc gia déu
dé chl dau tu thué tu van giam sat, kiém dinh doc 1ap c6 du
chiing chi hanh nghé. Nha nudc chi can thiép khi c6 khiéu
nai, su c6 hodc dau hiéu vi pham. Anh, Uc, Singapore déu ap
dung co ché nay - két qua kiém tra cia Approved Inspector
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minh bach.

hay Private Certifier ¢é gia tri phap ly, Nha nudc chi hau kiém
xac suat. Viéc nay vira giam ganh nang ngan sach, viia thuc
d4y thi trudng dich vu giam sat chuyén nghiép phat trién.

Riéng véi cac du an PPP (d6i tac cong - tu), kinh nghiém
Malaysia, Han Quéc, Phap... cho thdy mé hinh hiéu qua nhat
la “kiém soat kép”: Nha nudc giam sat phan st dung ngan
sach, con toan bd cong trinh do bén thi ba kiém dinh. Diéu
nay tranh dugc “viia da bong vira théi coi” khi co quan nha
nudGc vira la cha dau tu via tu nghiém thu.

Noi dén “bén thi ba”, day la khai niém khong mai trén thé
gidi nhung con kha méi & Viét Nam. Thuc chét, day la cac t§
chuc, ca nhan doc lap, c6 chuyén mén, dugc Nha nudc cap
phép va giam sat, dugc quyén thuc hién cac cong viéc nhu
kiém tra hién trudng, nghiém thu ky thuat, xac nhan hoan
cong... thay cho co quan nha nudc. Sau vu chdy chung cu
Grenfell & Anh hay su c8 Opal Tower & Uc, cac nudc nay da
siét lai diéu kién hanh nghé va co ché hau kiém, ddm béo bén
thu ba thuc su ddc lap va cé trdch nhiém phap ly. o} Malaysia,
ky su hoac kién truc su ky CCC (Certificate of Completion and
Compliance) sé bi rut ching chi, tham chi truy t6 néu cong
trinh xay ra su cé do 16i chuyén mon.

Diém then chét dé co ché nay hiéu qua 1a Nha nudc khéng
“budng”, ma chuyén vai trd tit “ngudi truc ti€p cdm thudc do”
sang “ngudi dat ra luat chai, cdng nhan va giam sat ngudi cam
thudc do”. Phéi co danh sach bén thi ba dugc cap phép, co
ché rat phép nhanh néu vi pham, ché tai manh khi xay ra su cé.

Mét yéu t6 quan trong khac la s6 hoa toan trinh. Singapore
vGi CORENET hay Trung Quéc véi “Internet + Giam sat” da ching
minh, céng nghé giup giam thai gian cap phép tai 50 - 70%,
loai bo ti€p xuc truc ti€p va chong tiéu cuc. Chu dau tu ndp ho
sa, nhat ky thi cong, anh hién trudng, két qua kiém dinh [én hé
théng; cac ca quan lién quan (PCCC, méi trudng, giao théng...)

|- == L1
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Céng trinh xdy dung khong chi la chuyén ciia thép, bé tong va gach dd; dé con la cau chuyén vé niém tin xa hoi vao sw an todn va

truy cap va phan héi truc tuyén. Cong trinh hoan thanh sé dugc
cap chiing nhan dién tirhodc ma QR - bat ky ai ciing ¢6 thé quét
dé biét tinh trang phap ly va théng s6 ky thuat.

& Tham Quyén, mot du dn nha cao tang khi bam “ndp hé
so nghiém thu” trén hé théng, 1ap tic nhan duoc lich kiém
tra hién trudng tir cg quan chiic nang; két qua dat yéu cau
sé dugc cap giay phép sir dung dudi dang s6, khong can ban
gidy. Tat ca du liéu dugc luu trir d€ truy xudt khi can, ké ca
dong vén dau tu va tién do thi cong.

Viét Nam néu mudn ap dung md hinh hau kiém va bén
thi ba, khéng thé thi€u nén tang s& héa nhu vay. HO sa dién
t&r, ma QR céng trinh, camera giam sat, nhat ky sé... khéng
chi gitp minh bach, ma con cho phép co quan quan ly nha
nudc giam sat ti xa, tdp trung nguén luc vao nhing céng
trinh rdi ro cao.

V6i nhitng du an c6 quy mo, ky thuat dac biét phuc tap
nhu dién hat nhan, cao téc, metro, hay ha tang chién lugc...
nhiéu quéc gia khéng chi diing & viéc giao cho mét co quan
quan ly, ma thanh lap Ho6i dong nghiém thu nha nudc hoac
mot hoi déng lién nganh.

Nga la mét vi du tiéu biéu: Co quan giam sat xay dung
Gosstroynadzor phéi hop vaéi cac vién nghién ciu, chuyén gia
dau nganh dé 1ap hoi déng nghiém thu tiing giai doan quan
trong. Trung Quéc ciing duy tri co ché tuong tu cho cac cong
trinh cdp quéc gia, két hop ca thanh tra hién trudng va phan
tich dirliéu s6 hoa tir hé théng “Internet + Giam sat”. Han Quéc
ap dung hoéi déng lién nganh khi nghiém thu cac du an giao
théng 16n, c6 thanh phan ti Bo Pat dai, Co s& ha tang va Giao
thong van tai, luc lugng PCCC va chinh quyén dia phuong.

Muc dich ctia mé hinh nay khéng phai dé “déng ngudi cho
vui”, ma dé tap hgp dd chuyén mén da nganh, giam ri ro bd
sot 16i ky thuat va dam béo ti€éng noi clia nha nudc dugc thuc
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TU CHINH SACH DEN cUOC SONG

Bang tdm tat ca ché kiém tra - cap phép dua cong trinh vao st dung & mot s6 nudc

Quécgia | Coquan cdp phép/kiémtra | Kiém tra cudi C6 bén tha ba? Loai gidy phép / chiing nhan
cudi cung cung bat buéc

My Building Department cap cé Cé (Building Inspector, Certificate of Occupancy
thanh ph6/quan Private Inspector tuy bang) (Co0)

Anh Local Authority hoac (@) Cé (Approved Inspector) Completion Certificate
Approved Inspector

Uc State Building Authority cé C6 (Private Certifier) Occupancy Permit
hoac Private Certifier

Phap Chinh quyén do6 thi (@) Khéng (chi kiém dinh ky Attestation de conformité
(Commune/Préfecture) thuat)

buc Ca quan xay dung vung (@) C6 thé thué kiém dinh Nutzungsfreigabe
(Bauaufsichtsamt)

Ha Lan Chinh quyén db thi (@) Cothéco Gebruiksvergunning
(Gemeente)

Trung Quéc | Cuc gidm dinh xay dung dé | Co Cha yéu cong lap BIRKERER
thi + hé théng dién t

Nhat Ban Van phong xay dung dia Co Cothé co 5 TRE AL (Completion
phuong hodc bén thi ba Certificate)

Han Quéc | Chinh quyén thanh phé/ Co Cothé co A8 ERIM (Certificate of
quan/huyén Use)

Singapore BCA - Building and (@) C6 (Qualified Persons) Temporary Occupation
Construction Authority Permit (TOP), CSC

Malaysia Chinh quyén do6 thi (PBT) cé C6 (Principal Submitting Certificate of Completion

Person - PSP) and Compliance (CCC)

Nga Ca quan xay dung lién bang | C6 C6 (HOi dong nghiém thu AKT 0 BBOAE B 3KCMNyaTauuto

hodc tinh Nha nudc)

hién & cap cao nhat. Noi cach khac, Hoi dong nghiém thu nha
nudc 1a “ctia kiém cudi cing” cho nhitng du dn ma sai s6t c6
thé gay hau qua khon ludng, ca vé kinh té 13n an toan xa héi.

Tuy nhién, kinh nghiém quéc té€ cling cho thay, khéng
nén ma rong co ché nay cho tat ca cong trinh. Néu moét dy an
nha & tu nhan hodc nha xudng nhé cling phai lap héi déng,
sé chi khién tha tuc thém rudm ra ma gia tri gia tang khong
dang ké. Vi vay, giai phap hop ly 1a gitt Hoi dong nghiém thu
nha nudc cho cac cong trinh dac biét, cap | hoac cé yéu t6 rai
ro cao, déng thai 4p dung mé hinh bén thirba hodc hau kiém
s6 cho phan con lai.

Bai hoc rut ra rat ré: Co quan quan ly nha nudc trong giai
doan thi cong khong nén “6m” tat ca, nhung ciing khong
dugc “thd” tat ca. V&i vn dau tu cong, can kiém soat truc
ti€p, két hap cong nghé s6 dé theo dbi tién dé, chat lugng,
an toan. V&i vén tu nhan, nén ap dung “giam sat cong nhan”
qua bén thi ba dugc cdp phép, Nha nudc hau kiém va xt ly
nghiém vi pham. Vi PPP, 4p dung co ché kiém soat kép, tach
bach vai tro gitta Nha nudc va nha dau tu.

Quan trong han, phai stia luat dé chinh thic hoa vai trod
cla bén thu ba, déng thai trién khai hé théng gidm sat dién
t’ toan trinh. Khi d6, can bd quan ly sé bét phai “16i bun”
xudng céng trudng chi dé ky vai bién ban hinh thic, ma danh
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thai gian phan tich di liéu, cAnh bao rui ro, xi ly diém néng.
Noéi cho cling, cong trinh xdy dung khéng chi la chuyén
cla thép, bé téng va gach da; d6 con la cau chuyén vé niém
tin xa hoi vao su an toan va minh bach. Co quan quan ly nha
nudc khéng nén 1a “ngudi kiém tra tat cd” ma phai la “kién tric
su clia hé théng kiém soat théng minh” - thiét ké luat chai rd
rang, phan vai ranh mach, va ddm bao moi chiéc “clra” an toan
déu dugc khoa chac trudce khi trao chia cho ngusi sir dung.

TAI LIEU THAM KHAO:

1. International Code Council (ICC), International Building Code - Hoa Ky.

2. UK Ministry of Housing, Communities & Local Government — Building
Regulations.

3. Building and Construction Authority (BCA) Singapore - CORENET
e-Submission System.

4. Ministry of Housing and Urban-Rural Development of the People’s Republic
of China - "ELEX M+ 45 & platform.

5. Gosstroynadzor — Russian Federation State Construction Supervision
Authority.

6. National Construction Code - Australia.

7. Uniform Building By-Laws 1984 (Malaysia) - Amendments on CCC.

8. German Bauordnung (Building Code) - Lander regulations.

9. Dutch Building Decree - Gebruiksvergunning provisions.



GICI THIEU

Huéng dan
ap dung BIM cho
cong trinh cau

> AN NHIEN

Cuon sach "Hueng dan ap dung BIM cho cong trinh
cau’, cua tac gia Nguyén Quéc Toi, mang dén mot

buc tranh toan dién vé cach trién khai M6 hinh
thong tin coOng trinh (BIM) trong linh vuc cau 6 3
qudc gia tieu biéu.

ai Australia, mé hinh BIM cau cGa Bo Giao théng Van
tai va Budng bd bang Queensland, vai hé théng ma
hoéa déi tuong chuén, thuc hién quan ly dit liéu xuyén
subt vong ddi cong trinh va tich hop da nganh.

Tai Thuy Dién, du an cau Roforsbron & Arboga 4p dung
BIM 3D ngay trong giai doan san xudt dé téi uu ché tao - 13p
ghép, ki€ém soat xung dét va nang cao nang sudt.

Va tai Hoa Ky, 3 du an tai bang Utah (Blackrock, Tooele
Interchange SR-36, SR-36/1-80) ap dung BIM nhu nén tang
phoi hop da nganh, quan ly hgp dong va diéu hanh tién do
- chat lugng.

Kinh nghiém ap dung BIM cua Australia tai dy an cau &
bang Queensland cho thdy, bai hoc vé chudn hoa di liéu va
ma héa déi tugng. Méi thanh phan cau dugc gdn ma BIM,
thudc tinh ky thuat va thong tin phuc vu van hanh - bao tri.

M6 hinh BIM dugc duy tri, cap nhat tir khau thiét ké, thi
cdng dén khai thac, bdo dam dir liéu théng nhat dé quan
ly vong doi du an. C6 su phdi hgp da nganh: BIM cau két
néi lién mach vai thiét ké dudng bo, hé théng ITS, thoat
nudc va ha tang ky thuat khac, hé trg xt ly xung dét ngay
tur thiét ké.

Tai du an Roforsbron ctia Thuy Dién, thuc hién s6 héa hién
trang va t6i uu thiét ké bang cach két hop quét laser va hé
so c dé€ dung mo hinh cau hién hiu, tir d6 thiét ké tai thiét
chinh xac; st dung mé hinh 3D dé théng ké khéi lugng, dat
hang vat liéu, 1ap trinh tu thi cdng va kiém soat chat lugng.

Dac biét, tai du an nay thuc hién diéu chinh linh hoat, moi
thay d6i ducoc cap nhat ngay trén mé hinh, déng bo tdi tat ca
cac bén lién quan, gidm sai sét théng tin.

Déi vdi cac du an Blackrock, Tooele va SR-36/1-80 2.3 cuia

o BLIVI

CHO CONG TRINH CAU

f;ﬁ‘lﬁ

RS NUAT DAN EAY DLNG

My, tai du an Blackrock, BIM tich hgp dit liéu thiét k&, khao
sat, phuong én két cau va t8 chuc giao thong trong mot moé
hinh, mé phéng trudc dé phat hién xung dot, hé trg quan ly
hop déng CM/GC minh bach; tai du én Tooele, BIM dung dé
thu thap, chudn héa dirliéu hién trang, 1ap k& hoach mé réng
dai han, phan tich tac d6ng giao théng — mai trudng; tai du
an SR-36/1-80, thuc hién tich hgp thiét ké mai va hién trang,
lua chon phuong an két cau t6i uu, quan ly tién dé va chat
lugng théng qua Project Execution Plan (PxP) v&i LOD, quy
trinh QC va cd ché trao d6i dii liéu.

Thong qua ndi dung cuén sach cho thay, 3 mé hinh cau &
Australia, Thuy Dién va My minh ching rang, BIM khéng chi
la cdng cu mo6 hinh hoa 3D ma la nén tang hop tac, quan ly
d liéu va ra quyét dinh xuyén sudt vong doi du an.

Bai hoc then chét dugc rit ra 13, chudn hoéa quy trinh va
dir liéu BIM dé tang tinh tuong thich va kha nang chia sé,
ma& réng Ung dung BIM sang giai doan san xuat - [ap dung,
khong chi diing & thiét ké.

Tich hgp BIM véi phan tich méi trudng va giao thong
dé t6i uu t8 chirc thi cong, ap dung ké hoach thuc hién du
an (PxP) rd6 rang, phan dinh vai trd va cap nhat mé hinh
lién tuc...

DPoc gia c6 thé két hgp ndi dung sach vdi tiéu chudn BIM
Viét Nam dé chuyén hoéa bai hoc quéc té thanh quy trinh ap
dung ndi dia.

Pay la tai liéu tham khao gia tri, c6 thé lam “cdm nang”
cho cac du an cau va nut giao phc tap doi hoi tién do, chat
lugng va hiéu qua dau tu cao.

Séach dugc NXB Xay dung phat hanh ban dién ti (ebook)
tai dia chi: https://nxbxaydung.com.vn/.
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TRO CHUYEN

TS PHAN HUU DUY QUOC:

“Nganh Xay dung tai dinh vi vai tro
ky thuat truyén thong sang kién tao

phat trién”

THANH NGA (thuc hién)

Nhan dip ky nhiém 80 nam Cach mang thang Tam, Quoc khanh 2/9 va ngay truyén
théng nganh Giao thong van tai (28/8), TS Phan HGiu Duy Qudéc - Uy vien HOi déng khoa
hoc Tap chi Xay dung, Chu tich HPQT Tong cong ty Xay dung so 1 (CC1) chia sé vGi BTV
Tap chi Xay dung vé nhting goc nhin chién lugc, tu dinh vi vai tro maoi cua nganh Xay
dung dén giai phap trién khai cac du an ha tang tam co, huong téi muc tieu phat

trién bén vung quoc gia.

9 Thua TS Phan Hitu Duy Quéc, 6ng la ngudi gan bé voi
linh vuc phdt trién ha tang dé thi, duoc hoc tap va truéng
thanh tur tap doan xdy dung & Nhat Bdn, co duyén nao va
hanh trinh tré vé Viét Nam cia éng ra sao?

- T6i sang Nhat tir nam 1997, c6 8 nam hoc tap, nghién
clru va giang day tai Dai hoc Tokyo, cho dén khi gia nhap Tap
doan Shimizu vao nam 2006. Sau khi tich Iy du kinh nghiém
thuc tién ciing nhu phuong phap nghién ctu khoa hoc, thiét
lap d0 cdc méi quan hé tai Nhat va Viét Nam, t6i da bat dau
nghi vé viéc trd vé qué huong dé dugc truc tiép tham gia vao
cdéng viéc thuc tién trén qué huong minh.

Nam 2014, khi TP.HCM bét dau trién khai tuyén Metro s6
1, cdng ty Nhat Ban nai t6i lam viéc la Shimizu Corporation
tham gia ddu thau géi CP1b xay dung doan ngam ga Bén
Thanh - Suéi Tién, téi chi dong dé xuat céng ty cho phép
tham gia du an. Ho déng y ngay, bdi tir lau ho da biét téi
¢6 mang lugi quan hé rong ti cac cudc tiép xuc trude doé,
kha nang s dung thanh thao tiéng Anh, Nhat va Viét, kinh
nghiém thuc tién vé cdng trinh ngam do6 thi tai Nhat Ban.

Day la quang thai gian y nghia nhat déi véi toi vi dugc
tham gia dat nhing vién gach dau tién cho tuyén Metro s6
1 ctia TPHCM. Nhung ciing chinh noi day, téi ching kién rat
nhiéu kho khan.

Tuy nhién, moi chuyén vugt xa nhiing du dinh ban dau
cla toi, riéng 20 km metro dau tién tuyén Bén Thanh - Sudi
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Tién phai mat 17 ndm dé hoan thanh. Céng trinh bi cham tré
b&i "ma tran ca ché", bai nhirng rao can hanh chinh va phap
ly, nhitng han ché vé néang luc va kinh nghiém cta nhiing
ngudi tham gia. C6 luc Thanh phd khéng giai ngan dugc,
nha thau bi ng hang ngan ty déng, c6 nhiing tranh luan vé
ky thuat hay hgp dong kéo dai nhiéu thang, va du &n tudng
chiing nhu bé tac.

@ Nhitng khé khdn trén dd tdc dong thé nao dén nhirng
huéng diva hanh déng cia éng sau nay? Ong dd cé nhirng
niém vui ndo véilua chon dy?

- Sau nhirng kho khan khi tré vé Viét Nam, t6i nhan ra rang
néu cu & vai trd nha thau nudc ngoai, minh chi chiu dung,
khéng thay déi dugc diéu gi, vi suy cho cuing thi ai cling ¢6 cai
ly, cai hoan cadnh ctia minh. Téi chon r&i khdi tap doan Nhat,
gia nhap céac cong ty xay dung trong nudc, dong thai tich cuc
tham gia vao cac hoat ddng ma kinh nghiém va chuyén mén
clia minh dugc trong dung cho Igi ich chung.

Toi da tham gia hang loat t8 tu van vé dudng sét d6 thi,
dudng cao téc, t6 chuyén gia Hoi déng Kiém tra Nha nudc vé
cdng tac nghiém thu cong trinh xay dung, hay lanh dao cac
hiép hoi xay dung. Pay la cach t6i cung cac co quan quan ly
gop y thao g& diém nghén trong phat trién ha tang dé thi
Viét Nam. Vai tdi, tri thirc khéng chi 1a 1am chuyén mén dé
muu sinh, ma con la trach nhiém xa héi, cho di ma khéng can
thu lao, d6 la niém vui.

Gan day, Quéc hoi da thong qua dé an phat trién dudng
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Nganh Xdy dung dang buéc vao
mét giai doan mdéi, khéng chi

la nganh tao ra vit chét, ma la
nganh dan ddt tu duy phdt trién
ha tdng tich hop, va thiic
ddy phdt trién bén viing”. %
TS Phan Hdru Duy Quéc k ;

sat d6 thi Ha Noi - TP.HCM bang Nghi quyét 188/2025/QH15,
trong d6 nhiéu gép y clia téi da dugc ghi nhan.

Ngoai viéc tham gia tu van cho dé an phat trién hé théng
Metro TP.HCM, Metro Ha Noi, t6i con tham gia gép y va tu van
cho nhiéu céng trinh trong diém qudc gia khac nhu Vanh dai
3, Vanh dai 4 TP.HCM.

Trong vai trd 1a thanh vién té chuyén gia clia Héi déng
Kiém tra Nha nudc, t6i con thudng xuyén tham gia kiém tra
cac du an l6n nhu cau toa nha Landmark 81, cau My Thuan 2,
cau Rach Miéu 2, nha may dién Nhon Trach, cau Tran Hoang
Na... Cit 3 thang, ching téi lai xuéng cong trinh mot 1an dé ra
soat ky thuat, giam sat chat lugng thi céng, huéng dan chu
dau tu va nha thau thuc hién dung quy dinh.

€ V6i kinh nghiém ciia minh sau hon 10 ndm gdn bé
VvGi thi truong xdy dung Viét Nam, c6 goc nhin cta ca nha
thdu va la mét chuyén gia déc ldap, 6ng nhén thdy vdn dé gi
trong viéc phdt trién ha tdng dé thi cia Viét Nam, ddc biét
la cia TP.HCM?

- V6i t6i, hai diéu kién tién quyét dé cac dé thi I6n nhu
TP.HCM phét trién ha tdng d6 thi manh mé hon la: trao quyén
thuc su cho chinh quyén dé thi va cac dé thi phai chuin bi
nguén luc da manh dé st dung quyén do hiéu qua.

Muén lam dugc diéu d6, phai bat dau tir con ngudi. Tuc la
€6 co ché thu hit nhan tai, nhat la chuyén gia c6 kinh nghiém
sau trong linh vuc ha tang, ké ¢ tu khu vuc tu nhan hodc
ngudi Viét dang lam viéc & nudc ngoai. Téi cho rang, chuyén

gia nén la nguoi dua ra y kién chién lugc, phan bién chinh
sach, tham gia vao quy trinh tham dinh, dé xudt va diéu phdi,
chi khéng nhat thiét phai ngdi vao vi tri diéu hanh hé théng.

Ngoai ra, co ché nhan su va tai chinh can phu hgp cho
chuyén gia. Téi khéng noi viec mai chuyén gia la dé tra luang
cao. Da s6 anh em tham gia vi trach nhiém, vi tam huyét,
nhung dai ngd can can xing dé ho c6 mét cudc séng tét ma
yén tam cong tac.

Toi rat vui khi gan day Chinh pht da c6 nhiing chi dao rat
quyét liét vé viéc thu hat nhan tai, cing nhu thac ddy su phat
trién clia khu vuc kinh té tu nhan, théng qua viéc tao diéu
kién d@é cac doanh nghiép tu nhan tham gia vao viéc thuc thi
cac du an ha tang nhu metro hay dudng cao téc.

€ Ddt nudc dang chuyén minh manh mé véi viéc thuc
hién phédn cdp, phdn quyén sdu réng trong quan Iy nha
nuéc, té chirc chinh quyén dia phuong 2 cdp. Theo éng,
diéu nay ddt ra yéu cdu gi déi véi nganh Xdy dung?

- Téi cho rang t8 chiic chinh quyén dia phuong 2 cap la
mot xu thé tat yéu trong qua trinh cai cach hanh chinh, phat
trién chinh quyén dé thi - néng thén va ddy manh tu cha, tu
chiu trach nhiém & cac dia phuang. Tuy nhién, né cling dat
ra nhitng yéu cau va thach thuc I6n cho nganh Xay dung,
dac biét trong céng tac quan ly nha nudc, thuc hién cac dy
an dau tu cong va bao dam chat lugng, tién do, hiéu qua su
dung vén.

Trong giai doan mdi, nganh Xay dung khéng thé gitt cach
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ha tang tich hop va thic ddy phdt trién bén viing.

quan ly truyén théng tap trung, “ém viéc”, ma can chuyén
sang vai tro kién tao thé ché - dan dat ky thuat - diéu phdi
lién vung - hau kiém hiéu qua. Dong thoi, co ché phan quyén
phadi di déi véi trach nhiém gidi trinh, gidm sat thong minh
va nang luc thuc thi tai dia phuong. Néu lam t6t, nganh Xay
dung sé tiép tuc déng vai trd tru cot trong phat trién ha tang,
thic ddy tang trudng xanh va hién dai héa quéc gia.

Vi du, vé khia canh chuyén dgi s6, can xay dung cac quy
dinh, huéng dan chung cho Nganh, té chtic tap huan, chuyén
giao cdng nghé, thuc ddy chuyén déi s6 (nhu ting dung BIM,
cac phan mém hay cac cong cu s6 cho viéc quan ly du an...)
cho cén bo céc tinh, thanh dé nang cao chat lugng céng viéc
quan ly Nganh & dia phuaong.

€ Diéu 6ng man nguyén nhdt sau hon 10 nam vé Viét
Nam la gi?

- Diéu khién t6i man nguyén nhat la dugc gép stic minh
trong nhiéu céng trinh trong diém qudc gia & vai trd nha
thau hodc chuyén gia hoéi ddong nghiém thu hay chuyén gia
tu van cho cac dé an Ién, va nhiéu lan c6 dugc cam xuc lay
ki€én ctia minh dugc lang nghe, va han thé niia la dugc ching
kién su phét trién thay rd clia nganh Xay dung trong nuéc.

Sau hon 10 nam vé nudc, t6i thay nganh Xay dung hién
nay da tiém can nhiéu chuadn muc quéc té vé ky thuat. Cac
céng trinh nha cao tang (vi du nhu toa Bitexco, cac cong trinh
ngam do6 thi (cac ham chui dé thi) hay cau I1én vugt séng (vi
du nhu cau My Thuan) truéc day do nha thau nudc ngoai
trién khai, nay cac don vi tu van va nha thau trong nuéc hoan
toan dd nang luc thuc hién. Tuy nhién, ching ta van con yéu
& phan "mém" - quan ly hgp déng, diéu phéi du an, kiém soat
rui ro, Ién ké hoach va x(t ly xung doét. Nhiing yéu t6 d6 anh
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Nganh Xay dung dang bwedc vao mét giai doan méi - khéng chi la nganh tao ra vt chdt, ma la nganh dan dat tw duy phdt trién

hudng I6n dén hiéu qua cuéi cung, nhung chua dugc chu
trong dung muic. Nhiéu doanh nghiép van lam theo kiéu tuy
co Ung bién, thi€u hé théng va ké hoach bai ban.

T6i mong rang trong thdi gian téi, nhan thic vé vai tro
cla nang luc quan ly sé dugc nang lén, dé phét trién song
song vdi ky thuat - cong nghé. Khi d6, doanh nghiép trong
nudc mai that su sdn sang nhan va lam chli cdc du an ha tang
quy mo lén.

VGi chinh quyén ciing vay. Ca hai - nha nudc va tu nhan,
déu can phat trién nang luc mét cach thuc chat. Su Idn 1én
nao cling can thdi gian, nd luc va qua trinh hoc hai that su.

NGANH XAY DUNG PHAI TRG THANH NHAC TRUGNG
TRONG PHAT TRIEN HA TANG QUGC GIA

€ Thua 6ng, nganh Xay dung méi dang budc vao giai
doan ky niém 80 nam phat trién cung dat nuéc. Ong ddnh
gid thé nao vé vai tré cia Nganh trong giai doan méi, ddic
biét trong céng tdc quan ly, ddu tu'va té chirc thuc hién cdc
du dn ha tdng cdp quéc gia?

- Trong suét 80 nam phat trién clng dat nudc, nganh
Xay dung mdi ngay nay da khéng chi déng vai tro la nguai
“dat nén mong” cho cac cong trinh, ma con la luc lugng tién
phong kién tao ha tang quéc gia, tUr nhiing tuyén dudng
khéang chién, nha may thiy dién dau tién, cho dén cac dé thi
hién dai, khu céng nghiép, san bay va ha tang giao théng
lién vung.

Gid day, nganh Xay dung dang budc vao mét giai doan
mdi, khong chi la nganh tao ra vat chdt, ma la nganh dan
dat tu duy phat trién ha tang tich hgp va thac ddy phat trién
bén viing. Trong giai doan mai nay, Nganh sé giir vai tro diéu
phdi, t6 chiic thuc thi, ddm bdo chat lugng cho cac cong trinh
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thau trong nudc hoan toan du nang lyc thuc hién.

tam quéc gia, tao nén tang cho tang truéng xanh, hién dai
héa, két néi vung va nang tam ca s& ha tang quéc gia.

€ Theo 6ng, dé cdc du dn dudng sat I6n nhu tuyén téc
dé cao Bdc - Nam hay Lao Cai - Ha Néi - Hdi Phong duoc
trién khai ding tién dé, chdt luong trong béi canh phédn
quyén sdu réng, can héi di nhirng diéu kién nao, ddc biét
vé céng nghé, thi céng va quan ly chét lugng?

- Dudng sat, dac biét la tuyén téc d6 cao Bac - Nam hay
tuyén dudng sat Lao Cai - Ha Noéi - Hai Phong - khong chi
la cong trinh ky thuat 16n, ma con la dy an lién vung, lién
nganh, xuyén cap, vai yéu cau cuc ky cao vé cong nghé - thi
céng - quan ly chat lugng - diéu phoi quan tri - giai phong
mét bang - tai chinh - nhan su.

Theo t06i, viéc dau tién la phai c6 mét dau mai diéu phéi
manh, va dau méi dé nhat dinh phai la B6 Xay dung. B6 Xay
dung can dugc trao quyén va trach nhiém dé quan ly chat tu
quy hoach, ky thuat dén vén va tién dé, khong dé phan tan trach
nhiém. VGi su diéu phéi clia Bé Xay dung, can c6 su phéi hap
chat giira trung uong - dia phuong - cac nganh lién quan, nhat
la & khau gidi phong mat bang, dat quéc phong, dién, nudc. ..

Tuy nhién, vi day la nhiing céng trinh trong diém rat quan
trong, vai tro diéu phdi ciia B6 Xay dung sé kho thuc hién néu
khéng co su hinh thanh ctia Ban chi dao lién nganh cap quéc
gia va viéc xay dung mot cg ché dac thu lam co s& cho viéc
thuc thi véi téc d6 cao nhat.

Viéc lua chon cong nghé tién tién va phu hgp nhat vsi
Viét Nam, ap dung nhiing mé hinh quan ly chat lugng, ap
dung triét dé cac cong cu s6 va cac phuong thic quan ly du
an theo nhiing chudn muc quéc té sé gép phan rat I6n vao
thanh céng cla cac du an nay.

Cac cong trinh cau lon vugt song nhw cau My Thudn trucce ddy do nha thau nwoc ngodi trién khai, nay cac don vi tw van va nha

V@i toi, tri thic khong chila lam
chuyén mén dé muu sinh, ma con
la trach nhiém xa héi, cho di ma
khéng suy tinh rang minh sé nhén

duoc gi”.
TS Phan Hiru Duy Quéc

9 Viéc B6 Xay dung duoc giao lam chi ddu tu mét sé du
dn dudng sdt quan trong quéc gia, doi héi ndang luc ddc thi
vé céng nghé, qudn ly chdt luong theo tiéu chudn rdt cao.
Theo éng, nhiém vu nay dét ra nhitng yéu cdu gi méi trong
t6 chirc thuc hién?

- Cau hdi trén dat ra mot van dé cot 16i va cap thiét trong
giai doan tai co cdu bd may nha nudc hién nay. Viéc B6 Xay
dung dugc giao lam chd dau tu cac du an dudng sat quan
trong quéc gia, nhu tuyén Bac - Nam t6c d6 cao hay cac
tuyén ving dong luc nhu Lao Cai - Ha NOi - Hai Phong la mét
budc ngoat 16n, nhung cling dét ra hang loat yéu cau mdéi
trong t6 chuic thuc hién.

Viéc B6 Xay dung tré thanh chd dau tu cac dy an dudng
sat 16n khong chi 1a mét sy thay déi vé chiic nang ma la
mot budc chuyén chién lugc. N6 doi hoi B c6 5 diéu phai
quan tam:

Thir nhdt, tai cau trac nodi bd dé cé bd phan chuyén trach
vé dudng sat, dac biét la dudng sat toc d6 cao. Ngay ca khi
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Nganh Xay dwng hién nay da tiém cdn nhiéu chuan mc quoc té vé ky thudt.

Hai diéu kién tién quyét dé
TP.HCM phit trién ha tdng dé

thi manh mé hon la: trao quyén
thuc su'cho chinh quyén dé thiva
chudn bi nguén luc @i manh dé sir
dung quyén dé hiéu qua”.

TS Phan Hiru Duy Quéc

giao vai tro trién khai cho nha dau tu tu nhan thi viéc quan ly
chuyén mén, tham dinh va quan ly viéc van hanh khai thac
an toan van nam & vai trd clia nha nudc. Viéc nay tuong tu
nhu trong linh vuc hang khéng ma ching ta da thay.

Thir hai, lua chon cong nghé phu hgp dua vao ap dung
luc ban dau va nghién ctu dé dan lam chu cdng nghé. Viéc
Iua chon nay can di doi véi tam nhin dai han vé viéc néi dia
héa va lam chd cong nghé.

Thir ba, t6 chiic quan ly du an theo chudn muc quéc té
vi chdc chdn sé co6 sy tham gia cGia nhiéu d6i tac quéc té va
viéc quan ly chuyén nghiép sé tranh su cham tré, xung dot va
tranh chap trong tuong lai.

Thutu, thiét 1ap co ché phéi hop xuyén nganh, xuyén cap
va xuyén linh vuc dé dadm bdo su théng sudt va linh hoat
trong qua trinh thuc hién du an. Bat ct van dé nao lién quan
dén viéc phéi hgp sé dugc giai quyét nhanh va quyét liét.

Thi ndm, dam bao chat lugng, trong dé chi trong dén do
bén lau cia cong trinh, minh bach théng tin dé thu hut dugc
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su iing ho clia moi tang I6p nhan dan va ti d6 xay dung niém
tin xa hoi.

TAI PINH VI VAI TRO CUA NGANH XAY DUNG

€ Theo 6ng, cdc doanh nghiép tu nhan hang dau trong
nganh Xdy dung, dii chua cé kinh nghiém truc tiép trong linh
vuc dudng sdt, c6 thé tham gia vao nhirng hang muc céng
viéc ndo trong cdc du'dn do Bé Xdy dung lam chi déu tu?

- Viéc cho phép va khuyén khich doanh nghiép tu nhan
trong nudc tham gia cac du an dudng sat trong diém, do B
Xay dung lam chu dau tu, la co héi phat trién luc lugng thi
cédng noi dia quy mo Idn, tao ra chubi gia tri trong nudc va
gidm phu thudc nhap khiu trong dai han.

Tuy nhién, doanh nghiép khéng thé thuc thi cong viéc chi
bang quyét tam va long yéu nudc, vi nang luc thuc sy méi la
van dé mau chét, y chi va quyét tam chi c¢é thé gitp ho “rusn”
thém mot chat ma thoi. Ho can dugc tao co hoi nhung phai
& muc dé phu hgp chi khéng thé lam viéc vugt qua xa nang
luc hién cé.

Vi vay, dé viéc nay kha thi va bén ving, Bo Xay dung can
thiét k& go6i thau hop ly, phan vai ré rang, c6 co ché bao vé -
déng hanh - phat trién doanh nghiép noi dia; déng thai duy
tri tiéu chuan chat lugng cao theo chudn qudc té.

€ Tirng gii vi tri lanh dao cdp cao trong cdc doanh
nghiép xdy dung & Nhdt Ban va Viét Nam, véi kinh nghiém
ctia minh, éng c6 khuyén nghi gi déi véi Bé Xdy dung trong
viéc lua chon nha thdu la doanh nghiép tu nhén trong
nudc va doanh nghiép nudc ngoai?
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Tokyo vao nam 2002.

Khoa hoc céng nghiép (Nhat Bdn).

mét sé du’dn c6 quy mé I6n khdic.

Searefico E&C.

- T6i cho rang cac nha thau trong nudc hoan toan dd kha
nang vé xay dung két cdu cong trinh (cau, dudng sat trén cao,
ham dao hg, nha ga trén cao hodc gangam...) nhung can hoc
hai thém tur d6i tac nudc ngoai, cling nhu can nghién clu rat
nhiéu dé dam duong cac cong viéc lién quan dén cong nghé
dudng sat (hé théng dién, tin hiéu, diéu khién va doan tau).

NG6i mot cach don gian la, phia trén dudng ray van can doi
tac nudc ngoai, phia dugi dudng ray thi cdc doanh nghiép
Viét Nam c6 thé dap (ng vé nang luc. Ngoai ra, néu viéc chia
cac du an ra thanh nhirng géi thau I16n hang ty dé-la thi nén
khuyén khich doanh nghiép trong nuéc lién két vai cac déi
tac nudc ngoai co kinh nghiém quan ly cac du an rat lon. Diéu
nay tuong tu nhu cadch ma ching ta dang lam san bay Long
Thanh hién nay.

9 Theo 6ng, nganh Xay dung nén phdt trién theo dinh
huéng nao trong giai doan 2025 - 2030 dé ddp ng yéu
cdu phdt trién ha tdng déng bé, hién dai, xanh va théng
minh, phi hop véi chién lugc phdt trién quéc gia trong
giai doan méi?

- Giai doan 2025 - 2030 la thai diém then chét dé nganh
Xay dung Viét Nam tdi dinh vi vai trd tu nganh ky thuat
truyén théng sang kién tao phat trién bén viing, dan dat
qua trinh d6 thi héa mai, chuyén déi xanh va xay dung ha
tang so.

Nganh Xay dung sé la nganh chiu trach nhiém déng bo
ha tang giao théng, nang lugng va dé thi véi quy hoach phéat
trién kinh té€ - xa héi, trong dé danh su uu tién vé nguén luc
cho céc vung dong luc nhu TP.HCM, Ha Noi, DBSCL, Bac Bo,

Ong Phan Hiru Duy Quéc, sinh nam 1973 tai Hué, t6t nghiép nganh
cdu dudng tai Dai hoc Bdach khoa TP.HCM nam 1996 va & lai Trudng
lam gidng vién Khoa Ky thudt xdy dung. Sau dé, 6ng sang Nhat
Bdn du hoc va c6 hoc vi Tién si chuyén nganh Xdy dung tai Dai hoc

Tirndm 2003 - 2006, 6ng la nghién ciru sinh sau tién si (Postdoctor)
tai Pai hoc Tokyo; giang vién chuong trinh sau dai hoc cia Vién

Ong tirng lam viéc tai Shimizu - mét trong nhitng Tap doan Xdy
dung I6n nhdt va ldu d&i nhdt tai Nhét Bdan, Pho truéng dai dién Tap
doan Shimizu, xtic tién du dn Metro Sé 1 (Bén Thanh - Sudi Tién) va

Ndm 2021 éng ddu qudn cho Coteccons vdéi vi tri Phé Téng gidm
déc. Ngodai ra, 6ng tirng dam nhiém vi tri Chd tich HDQT tai

Hién éng la ty vién Héi dong khoa hoc Tap chi Xay dung; Cha tich HDQT Téng céng ty Xdy dung sé 1
(CC1); thanh vién Té chuyén gia H6i dong Kiém tra Nha nuéc vé céng tdc nghiém thu céng trinh xdy
dung va la thanh vién caa nhiéu hiép héi nghé nghiép xdy dung khdc ciia Nhét Ban va Viét Nam.

cdc truc va cac hanh lang kinh té 16n clia quéc gia.

Véi linh vuc dudng sat, can thac ddy viéc gan két mé hinh
TOD (Transit Oriented Development - Phat trién |dy giao
thong cong cdng lam trung tdm) nhu 1a mét thuc thé khong
thé tach rai. Téi cho rdng day la mét viéc cuc ky quan trong
va cap bach. TOD sé giup mang lai nguén luc tur dat dai, dong
thai gép phan vao sy phat trién bén viing va hai hoa ctia dé
thi gan vai giao thong dudng sat.

Mot trong nhiing viéc rat quan trong ctia Nganh la thac
ddy chuyén déi s6, tao tién dé co ban va xay dung thoi quen
ap dung cac cong cu sé trong thiét k&, thi cong, van hanh
céng trinh nham nang cao ndng suat lao dong. Hién dai
hdéa nganh Xay dung cling la mét nhiém vu quan trong cta
Nganh trong giai doan nay.

Hudng tGi phat trién bén viing va gin gilt moi trudng dia
cau, nganh Xay dung can thuc hién déng bé cac viéc nhu
giam tiéu hao tai nguyén va nang lugng trong san xuat, giam
phat thai trong xay dung va van hanh, tai sir dung chat thai
xay dung hudng t&i muc tiéu hoan thanh muc tiéu Net Zero
vao nam 2050 ma Viét Nam da cam két vai thé gidi.

Cu6i cung, giai doan nay la giai doan ma Nganh can gap
rat hoan thién hé théng phap luat trong bdi canh sap nhap
BO, phan quyén sau, da nganh - da cap - da d6i tac va xay
dung céc chinh sach thuc day su phat trién cda ngudn nhan
lyc ciing nhu kinh té tu nhan trong linh vuc xay dung nhu
tinh than ctia Nghi quyét s6 68-NQ/TW ngay 04/5/2025 cla
B Chinh tri vé phat trién kinh té tu nhan.

9 Trdn trong cam on éng vé cudc tro chuyén!
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Kinh té tu nhan va moé hinh Airbnb

NGUYEN HOANG LINH

Néu khong co gi thay déi, theo ki€n nghi cua SO Xay dung, bat dau tu ngay 01/9/2025,
TPHCM sé thi diém va6i thai gian thuc hién 12 thang moé hinh cho thué can ho Iuu tru
ngan han. Cai hay cua thi diém nay la dua trén nguyén tac ton trong quyén tu quyét
cua cong doéng dan cu va khuyén khich chia sé Igi ich tu cac nha dau tu tu nhan, tranh
duogc tinh trang “‘Nha nudc khong quan dugc thi cam’!

uc tiéu tang trudng kinh té€ 8% nam nay va 2

con s6 cho nhiing nam ti€p theo da va dang la

déng luc thuc ddy cudc céi cach thé ché cling

nhu thay d8i tu duy, thay déi cach nhin va phan
tich d&i véi moi hoat dong kinh té€ ciia dat nudc, trong dé c6
viéc quan ly va van hanh mé hinh Airbnb.

Pau tién, can phai hiu mé hinh Airbnb la gi?

Airbnb la viét tat cla cum tU trong ti€éng Anh (AirBed
and Breakfast), dugc hiéu 1a nhu cau tim chd nghi ngoi va
phuc vu bira sang. Day la mét mé hinh startup nham két néi
toan cau nhing ngudi ¢ nhu ciu thué nha, thué phong
nghi v&i nhitng ngudi cé phong (can hg, biét thy, phong
don, nha vudn...) va c6 nhu ciu cho thué.

M6 hinh Airbnb ciing da phéat trién nhanh chéng tai
nhiéu dia phuong & Viét Nam. Diéu dang quan tam & day
la riéng véi viéc ap dung mé hinh Airbnb vao cac can hé
chung cu da bi ngan cam bai hé théng phép Iy hién hanh.
Tuy nhién, vi n6 la mét bo phan trong nén kinh té tu nhan
day nang dong va hiéu qua nén da xay ra tranh luan trong
b&i canh tu duy mai.

Luat Nha & 2023 (c6 hiéu lyc thi hanh ti ngay 01/8/2024)
quy dinh, mét trong nhiing hanh vi bi nghiém cam la su
dung cdn hd chung cu vao muc dich khéng phai dé &. Ca
nhan vi pham sé bi x phat ti 10 - 20 triéu déng; té chic vi
pham sé bi xr phat tir 20 - 40 triéu déng, déng thai ap dung
bién phéap khac phuc hau qua theo quy dinh cta phap luat.

@0 xi MANG CAM PHA
CONG NGHE NHAT BAN
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UBND TP.HCM ciing da ban hanh quy dinh vé quan ly,
st dung nha chung cu trén dia ban thanh phé. Trong d6,
d6i véi hoat déng khai thac can ho cho thué luu trd du lich
(thué ngan han, theo ngay, gi®, Airbnb...) trong cac khu
chung cu, chi nhitng dy an xay dung c6 muc dich st dung
hén hop (can hd du lich) mai dugc kinh doanh cho thué luu
tra du lich.

Ngoai ra, cac t6 chiic, ca nhan kinh doanh dich vu luu
tra du lich phai dap Ung cac diéu kién ciing nhu quy dinh
vé nganh, nghé dau tu kinh doanh c6 diéu kién; déng thai,
dang ky tam tru cho thué theo quy dinh.

CU ngd vaéi hé théng phap quy nhu vay, mé hinh Airbnb
sé bi "khai tU" trong cac can hé chung cu tai Viét Nam,
nhung chién lugc phat trién kinh té tu nhan va muc tiéu
tang trudng kinh té 8% nam nay va 2 con s6 cho nhitng nam
ti€p theo da thac ddy viéc thay d8i cadch nhin nhan vé phat
trién mé hinh Airbnb tai Viét Nam.

Thoéng tin méi day cho hay, S& Xay dung TP.HCM via
kién nghi UBND Thanh phé cho phép thi diém mé hinh cho
thué can hé luu trd ngdn han, véi thai gian thuc hién 12
thang, bat dau tir ngay 01/9/2025.

Thuc tién cho thay, nhiing khu chung cu cé van hanh
mo hinh Airbnb thudng gay buc xic cho nhitng gia dinh cu
tra lau dai.

Chéng han, theo phadn anh cla Vnexpres, tai du &n
Masteri Millennium (quan 4 ct), TP.HCM, khéng chi hé bai,

— —

HAN HANH TAI TRG CHUYEN MUC
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khu vyc phong tap gym, sdnh, thang mdy ciing thudng chat
kin khach du lich ngan ngay, nhat la vao cuéi tuan. Trudc
day cu dan chi mat khoang 5 phut chd thang may nhung
gi&, nhitng doan du khach lén xuéng lién tuc khién thoi
gian chd thang 1én 15 - 20 phut.

Cu dan & day nhiéu dém bi anh huéng giac ngu vi doan
khéch du lich nudc ngoai check-in muén, 6n ao & hanh lang
lic 1 - 2 gid sang. Nhiéu gia dinh con lo ldng vé an ninh toa
nha khi khach du lich cé thé 18y thé an ninh tai hop thu ca
nhan va tu do di lai cac tang... Nhiing phién muén tuong
tu nhu vay xay ra phd bién & hau hét cac toa nha khac dugc
van hanh theo mé hinh Airbnb.

Pé gidm thiéu nhiing tac dong tiéu cuc, Ban quan tri va
Ban quan ly du an clia moét s6 toa nha chung cu da dat ra
nhiéu gidi phap, nhu kiém soét an ninh qua l3p nhan dién
Face ID, phong gym chi phuc vu cu dan. Néu khach vang
lai muén st dung ho bai phai ¢ cu dan di cung... Ban quan
tri con ra théng bao dich vu cho thué luu trd ngan han tai
can hé la hanh vi vi pham phap luat va yéu cau céc cha ho
chuyén sang hinh thic kinh doanh cho thué dai han.

Su khéng binh yén con dén ca bén phia nha dau tu tu
nhan cac can hé cho thué. Khi thanh phé ap dung quy dinh
cam hoat doéng Airbnb, cac chti can hé Airbnb bi mat nguén
thu dot ngot, khé khan tra 1ai vay va ng géc, déi mat nguy
cd boi thudng hgp déng va budc phai chuyén sang cho
thué dai han nhung khé tim khach.

Théng ké ctia Hiép hoi Bat dong san TP.HCM (HoREA)
cho thay, hién nay c6 khoang 8.740 can hé tai 24 chung cu
& TP.HCM dang cho thué ngan han qua Airbnb, tao viéc lam
cho hang ngan lao déng. Véi gia tri dau tu udc tinh [én dén
43.700 ty dong, nhiéu chl can ho Airbnb d6i mat ap luc tai
chinh I6n khi c6 thé ganh du ng tin dung khodng 30.590 ty
déng, tuong duong lai vay 2.753 ty déng/nam.

Viéc nay ciing khién khoang 8.740 - 17.480 lao dong
phuc vu bi mat viéc lam. HoREA nhan dinh, lénh cam nay
con lam gidm stc canh tranh thu hat du lich ctia thanh phé
so vai cac dia phuong khac khong 4dp dung, gay tac dong
khéng mong muén.

Bén canh d6, cac nha dau tu tu nhan cho rang, khi mua
nha, trong gia can ho da bao gém céc tién ich dich vu kém
theo, vi thé, khach cta ho du dai han hay ngan han déu cé
quyén dugc hudng...

Theo Cht tich HoREA Lé Hoang Chau, & day da co cach
hiéu chua dung vé quy dinh nay trong Luat Nha & 2023. Luat
quy dinh chi s& hitu nha chung cu c6 quyén cho thué céan
hé ctia minh theo hinh thiic dai han hodc ngan han thi ban
chat ngudi thué van st dung can ho d6 véi muc dich dé 6,
dé luu tra. Pay la quyén sir dung nha & hgp phap, khong
hé vi pham diéu cam st dung can hd vao muc dich khéng
phai dé &.

Sau khi thtra nhan kinh doanh cho thué luu trd qua
Airbnb sé gay phién toai cho cac cu dan tai du an chung cu,
ong Lé Hoang Chau nhan xét, day la hoat dong kinh doanh
xudat phat ti nhu cau cao cla kinh té tu nhan, ca “bén cung”
va “bén cau” nén trong thuc té, rat kho cam!

Muén thuc hién chién lugc phdt trién cia TP.HCM
dén ndm 2030, du lich thuc su'tré thanh nganh
kinh té mii nhon, la trung tdm du lich hang dau
khu vucDéng Nam A, la diém dén du lich ddng
cdp, hdp dan, cé tinh canh tranh cao khéng chi
trong nuéc ma con trong khu vuc va quéc té, bdao
dam thu'c hién téc dé téing trudng kinh té 2 con
s0... thi khéng thé tu duy mét chiéu va ciring nhdc.

D6 la stic thuyét phuc dang ghi nhan tu kién nghi cta S&
Xay dung TP.HCM v&i UBND Thanh phd vé viéc cho phép thi
diém mé hinh cho thué can hé luu trd ngan han.

Theo dé xuat, chuang trinh thi diém sé ap dung tai cac
can ho thudéc nhiing toa chung cu ¢6 hé théng ky thuat dam
bao nhu dién, nudc, thang may, phong chdy chita chay va
x0 ly rac thai, dugc xay dung ding theo ho so thiét ké da
dugc co quan c6 tham quyén phé duyét.

Pé tham gia thi diém, cac ch hd phai dap Ging mét s6
diéu kién. Bau tién, viéc cho thué phai dugc H6i nghi nha
chung cu déng thuan va théng qua ndi dung diéu chinh
phi quan ly van hanh pht hgp. Chi can hé can dang ky muc
dich s&r dung vai chinh quyén dia phuong, ban quan tri va
don vi van hanh toa nha.

Bén canh d6, chd nha c6 nghia vu khai bao théng tin luu
trd cta khach thué, dam bao tuan tha cac quy dinh vé du
lich, cu trd, thué, phong chay chita chay va bao hiém. Hoat
dong cho thué cling phai dam bao an toan, an ninh, trat ty,
vé sinh moi trudng va khong anh hudng dén quyén Igi cla
cac cu dan khac.

Trudng hop chd can ho vi pham cac quy dinh trén sé
bi xt ly hanh chinh, néu tai pham nhiéu Ian c6 thé bj tam
ngung thi diém...

Sau khi két thuc giai doan thi diém, TP.HCM sé t8 chiic
danh gia hiéu qua va tac dong ctia mé hinh, lam co s kién
nghi cac bo, nganh Trung uong diéu chinh, bd sung quy
dinh trong Luat Nha &, Luat Du lich va cac van ban lién quan.

S& Xay dung cho biét, viéc thi diém nay nham tiing budc
hoan thién co ché quan ly va tao hanh lang phap ly ré rang
cho loai hinh kinh doanh dang ngay cang phé bién, trong
b&i cdnh nhu cau thué ngan han ti khach du lich va ngudai
di cong tac ngan ngay gia tang.

Dé trién khai déng b, S& Xay dung dé xuat dugc chd
tri phoi hgp vai S Du lich, Cong an TP.HCM, S& KH&CN xay
dung bd tiéu chi danh gia va huéng dan thuc hién. S& Du
lich cling dugc giao hoan thién Dé &n phat trién mé hinh
kinh té chia sé trong linh vuc luu trd du lich, tao nén tang
phap ly va thuc tién cho hoat dong nay.

Cai hay cda thi diém nay la dua trén nguyén tic ton trong
quyén tu quyét ctia cong dong dan cu va khuyén khich chia
sé lgi ich tir cac nha dau tu tu nhan, tranh dugc tinh trang
“Nha nudc khéng quan dugc thi cam”!
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Tu long dat, khat vong lam chu cong

nghé ham

> CAM PHU

Hai thap ky trudc, Viet Nam con phu thuoc gan nhu hoan toan vao cong nghé va
chuyén gia nudc ngoai trong thi cong ham. Gig day, doi ngu Ky su, cong nhan Viet da
tu khao sat, thiét k&, thi cong va van hanh nhung cong trinh ham hién dai xuyén nui,
nam sau dudi long do thi. o l1a hanh trinh vuot kho, thé hién y chilam chu céng nghé
va khat vong chinh phuc nhuing thu thach tuéng chting khong thé.

Nhirng nam dau thé ky 21, trén tuyén QL1A xuat hién nhiéu
“di€ém nghén” giao théng do cac day nui ap sat bién. Giai
phap can co khi dy la khoan ham xuyén ndi. Dén nay, phan
I6n nhiing vi tri nay da dugc “giai téa” nha hé théng ham hién
dai. Khong chi cac tuyén cao téc da va dang thi cong ham ma
trong vai nam téi day, nhiéu ham dudng b6 mai cling sé dugc
hoan thién. Tuyén dudng sat toc d6 cao Bac - Nam du kién sé
¢6 hang loat ham dbi cho tau chay hai chiéu, trong dé néi bat
la ham xuyén Hai Van dai khoang 7,8 km.

Nhi{rng ndm 2000, ky su va cdng nhan Viét Nam chii yéu
thi c6ng ham thuay dién dudng kinh 5 - 6 m, st dung céng
nghé nd min, dé bé téng va. Viéc xay ham dudng bo I6n qua
nui véi dudng kinh trén 10 m van ndm ngoai kha nang. Cong
nghé truyén théng dé lai khodng tréng gilta hé théng chéng
d& va khéi da sau khi nd min, khién da c6 xu hudng bién
dang, tiém &n nguy cd méat an toan.

Budc ngodt lich st khi ham dudng bo Hai Van dai 6,28
km dugc khai cdng vao ndm 2000 va hoan thanh 5 nam sau
dé. Khéng chi la ham dudng bo dai nhat Dong Nam A thai
diém do, day con la cong trinh dau tién tai Viet Nam ap dung
cdng nghé dao ham hién dai NATM (New Austrian Tunnelling
Method). DU phan 1én cong viéc do nha thau Nhat Ban va
Han Quéc ddm nhan, nhung chinh tai day, ky su Viét Nam da
dugc “hoc nghé” thuc chién: Xt ly dia chat yéu, kiém soat lun,
thi cong vé ham, chéng tham, van hanh hé théng SCADA.
Lan dau tién, cac don vi nhu Téng cong ty Séng Pa, Cienco 6
truc tiép ti€p can NATM cua Ao.

“Hai Van la trudng hoc Ién dau tién cta ching téi. G do,
chiing t6i khéng chi hoc ky thuat ma con hoc tinh than lam
chd cdng nghé, t6 chic thi cdng bai ban va gilt an toan nhu
nguyén tac bat bién,” 6ng Bui Hong Bang - nguyén Chi huy
trudng ham Hai Van giai doan dau chia sé.

Nam 2012, ham Béo Ca (4,2 km) danh dau budc tién vugt
bac: Ky su Viét thi cong chinh bang NATM, trong khi chuyén
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gia Nhat Ban tham gia vdi vi tri giam sat. Cong trinh gém hai
6ng ham téng dai 8,4 km, 1an dau 4p dung phién ban t6i uu
“NATM - Hé Béo C&". Phuong phap nay té chdic nhiéu mii thi
cbng song song, phun bé téng gia c¢6 ngay sau khoan né, 6n
dinh két cdu tuc thaoi.

Ong Nguyén Quang Huy - Ph6 Téng gidm déc Tap doan Béo
Ca cho biét, d6i v6i phuong phap NATM théng thudng, sau khi
tién hanh dao ham (bang may dao, bda duc, mii doa, dau xén
hodc né min), nha thau tién hanh béc xdc dat d, sau dé danh
gia dia chat guong ham va tién hanh gia c6 ngay vai cac loai két
cau dia chat yéu. Tuy nhién, diém khac biét ctia phuong phap
dao ham NATM “Hé Béo Ca” la sau khi dao xong, tat ca cac loai
két cau dia chat sé dua vé trang thai can bang ngay lap tuic bang
giai phap phun bé tong I6p 1 sau khi vira khai dao.

"Phuong phap nay phu hop véi hau hét cac cong trinh
ngam, céng trinh ham giao théng ca dia chat tét va yéu, dam
bao tuyét déi an toan thi cong qua céc I6p két cau dia chat
khac nhau va luon dam bao tién do, chat lugng cong trinh.
Chung téi khong sao chép ma sang tao ti thuc tién. Khong
ai hiéu ro dia chat Viét Nam béng chinh ky su Viét. Phuong
phap NATM - “Hé Péo C&” |a mot san pham noi dia hoa tu tri
tué nguai Viét”, 6ng Huy nhan manh.

T dau anbeéo C3, “"Hé Déo Ca” ti€p tuc vuon dai téi nhiing
codng trinh ham 16n trén khap dat nudc: Ham Ci Méng dai 2,6
km, hadm Hai Van 2 hon 6 km, ham Nui Vung hon 2 km, ham
Thung Thi tai Thanh Hoa... Tat ca déu mang ddu an ban tay
va tri tué ky su Viét - ti khau tu van, thiét k&, giam sat dén thi
c6ng. Cdng nghé s6 dugc ting dung dé tinh toan kip né toi
uu, tiét kiém 10 - 15% chi phi; hé théng GPS dinh vi chudn xac
t&i tiing centimet, gidp hai mai dao gap nhau gan nhu tuyét
déi khép, dong thai rut ngan thai gian thi cong téi 20 - 30%
so v&i nhitng dy an tuong tu trudc day.

Nam trén tuyén cao téc Nha Trang - Cam Lam, ham D6c San
dugc vi nhu "mat xich vang" néi lién hanh lang giao théng trong
diém cla tinh Khanh Hoa. Khéng chi la ham xuyén ndi dai nhat
du &n véi hai 8ng ham hoan chinh, téng chiéu dai 1.480 m, Déc



e : i = st
Ham Péo Ca ra doi nhw mot ky tich tir khoi 6¢, ban tay nguwoi Viét.

San con la ham duy nhat cda Viét Nam trai bé téng nhua toan
bé, giup triét tiéu hoan toan tiéng 6n thudng thay trong cac
ham truyén thong. Bugc thi cong bang cong nghé NATM, ham
D6c San khong chi thé hién trinh do ky thust cao ma con ghi
ddu nd luc vugt thai gian clia nha dau tu Tap doan Son Hai.
PGSTS Tran Chlng - nguyén Cuc trudng Cuc Giam dinh
Nha nudc vé chat lugng cong trinh xdy dung nhan dinh:
“Nhiing hdm Déo C3, Cli Mdng, Hai Van 2... khéng dinh ngudi
Viét @0 ban linh, tri tué lam viéc ngang tam cac nudc tién tién”,

CHINH PHUC CONG TRINH NGAMPO THI

Khéng chilam chi ham xuyén ndi, ky su Viét con tién vao
linh vuc phuc tap hon: Ham metro d6 thi - noi ap luc nudc
ngam, do lan, rung chan va khéng gian chat hep dét ra yéu
cau khat khe nhat. Bay la noi cong nghé TBM (Tunnel Boring
Machine) dugc ap dung, doi héi chinh xac téi tirng milimet.

Ngay 26/5/2017, tai ga Ba Son (TP.HCM), FECON cung lién
danh Shimizu-Maeda van hanh TBM dai 781 m ti Ba Son dén
Nha hat TPHCM cho tuyén metro sé 1 Bén Thanh - Suéi Tién.
Ngay 28/7/2025, may khoan ham TBM sé 1 ¢6 tén "Than toc"
da tién vao ga ngam S11 - Ga Véan Miéu, danh ddu mét cot
méc ky thuat quan trong trong qua trinh thi cong doan ham
du &n dudng sat d6 thi sé 3, doan Nhén - Ga Ha Néi. Bén canh
do, TBM s6 2 6 tén "Tao bao" da khoan dugc khoang 900 m,
tugng duong 599 vong vé ham da lap dat.

Ong Nguyén Quéc Bao - Phé Téng Giam déc FECON nhan
manh: “Viéc truc ti€p van hanh thanh cong TBM la manh
ghép quan trong khdng dinh nang luc ctia FECON va ky su
Viét trong cac dy an quy mé I6n, doi hoi trinh d6 cao”.

Ngay nay, ky su Viét khong chi thi cong ma con quan ly, tu
van thiét k&, van hanh ham (Tha Thiém, Hai Van...). Viét Nam
dat muc tiéu phat trién dong bo ha tdng ngam: Ham giao
thong, metro, ham ky thuat, khéng gian ngdm thuong mai
V@i cac du &n xuyén bién, da chiic nang giai doan 2025 - 2040.

Néu NATM hay TBM dugc coi la nhitng cong nghé tién
tién hang dau thi doéi ngi ky su va cdng nhan truc tiép thi

Maéy TBM dwoc thiét ké riéng cho dw dn tuyén dwong sdt
do thi so 3, dogn Nhon - Ga Ha Noi voi cong nghé hién
dai va d¢ chinh xdc cao.

cdng chinh la “cong nghé 16i” that su. Trong suét hai thap ky
qua, Viét Nam da xay dung va t6i luyén doéi ng hang tram
ky su chuyén nganh thi cong ngam, giau kinh nghiém thuc
tién, trudng thanh qua hang loat cong trinh |6n nho trai dai
tur Bac vao Nam.

Tai hoi thado quéc té do Hoi Xay dung Khéng gian Ngam
t6 chuic, nhiéu chuyén gia da khdng dinh: Viét Nam nam
trong sé it nhitng quéc gia dang phét trién c6 dd nang luc tu
minh thi céng nhiing dudng ham quy mé Ién, d6 phc tap
cao ma khéng can phu thudc vao céng nghé hay nhan luc
nudc ngoai.

Khéng chi & nang luc ky thuat, cac ky su Viét Nam con
tirng budc khdng dinh minh & nhiing vi tri cao hon: Quan
ly du &n, tu van thiét k&, t8 chdc van hanh nhiing cong trinh
ham trong diém nhu Trung tam diéu hanh ham Tha Thiém,
ham Hai Van... Day la minh ching ré rang cho su trudng
thanh ctia mét thé hé ky su ty tin, doc lap va giau nang luc
lanh dao, sdn sang ganh vac nhiing cong trinh ha tdng ngam
tam ¢& qudc gia.

Méi cong trinh ham la mét cudc déi thoai bén bi vai thién
nhién, noi tritué, y chiva ban linh con nguai hoa quyén thanh
stiic manh. Nhirng cai tén nhu Hai Van, Beo C3, Cu Mong hay
cac tuyén metro & Ha Noi, TPHCM... khéng chi la nhiing
cong trinh giao théng don thudn ma da tré thanh biéu tugng
kiéu hanh ctia nguai Viét Nam.
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>SONG THU

San sang cho ky nhguyén vuon minh

Vi su no luc khong ngling cua cac thé he lanh dao, can bo, cong nhan vién chuc va
nguoi lao dong, trong suot 56 nam qua Vien Vat liéu xay dung (VIBM) van luon la don vi
nghién cuu hang dau trong linh vuc vat liéu xay dung.

TRO THANH TO CHUC KHOA HOC VA CONG NGHE TY
CHU TAI CHiINH VUNG MANH

Huéng t6i ndam 2045, Vién Vat liéu xay dung (VLXD) dinh
hudng trd thanh t6 chic khoa hoc va cédng nghé tu cha tai
chinh virng manh, dua trén 3 tru c6t chinh: Thi nhét, phuc vu
quan ly nha nudc va phat trién nganh cédng nghiép VLXD; Thi
hai, nghién ctu khoa hoc, chuyén giao cdng nghé; Thit ba,
Hoat déng dich vu ky thuat khoa hoc céng nghé (KHCN).

Ra dai véi chuc nang phuc vu quan ly Nha nudc trong
linh vuc VLXD, cho dén nay Vién van luén dam bao vai tro
tham muu, nghién cltu xdy dung dinh hudng, chién lugc,
quy hoach va chinh sach phat trién. Nam 2025, VIBM da trién
khai thuc hién 37 nhiém vu KHCN vén NSNN trong dé bao
g6ém nhiéu du &n nghién clu, xay dung tiéu chudn qudc gia
(TCVN). Cac nhiém vu nghién ctru déu dugc trién khai theo
dung tién d6 va dam bao chat lugng. Huéng (ng Nghi quyét
57-NQ/TW va Nghi quyét s6 71/NQ-CP vé dét pha phét trién
KHCN d8i mai sang tao va chuyén déi s, Vién da tich cuc dé
xuat thuc hién nhiéu nhiém vu KHCN va chuyén dgi sé.

Hoat dong dich vu KHCN khéng chi phuc vu thuc tién, cung
cdp théng tin cho cong tac quan ly Nha nudc clia B6 Xay dung
trong viéc kiém sodt chat lugng san phdm hang héa VLXD luu
thong trén thi trudng va chét lugng VLXD st dung cho cac cong
trinh I6n, c6 y nghia chinh tri quéc gia, ma con la nguén thu nhap
chinh cho can b clia Vién va gép phan tich luy, phat trién Vién.
Turcudi nam 2022, dé thich (ng véi thuc trang clia Viét Nam, VIBM
da ma rédng nhiéu loai hinh dich vu nhu dao tao, truyén théng va
b6 sung thém cac phuong phap thi méi vé VLXD. Doanh thu tur
dich vu KHCN ctia Vién trong 6 thang dau nam 2025 tang 30% so
vGi cung ky nam 2024 va dat 42% ké hoach nam 2025.

PHAT TRIEN GAN LIEN VG1 PINH HUGNG XAY DUNG
NGANH VAT LIEU THEO HUGNG HIEU QUA VA BEN VUNG

VIBM luén dinh huéng phét trién Vién gén lién vdi cac
hoat dong nghién ciu KHCN bam sét cac dinh hudng phat
trién nganh VLXD theo hudng hiéu qua, bén viing, dap ing
cd ban nhu cau trong nudc, tiing budc tang cudng xuat khau.
Tang cudng hgp tac quéc té, tap trung vao cac linh vuc: tiét
kiém nang lugng, san phdm VLXD bén viing.

Cung véi viéc trién khai cac nhiém vu KHCN nguén vén nha
nudc, Vién da ky két va thuc hién nhiéu nhiém vy KHCN vén
doanh nghiép, tap trung vao nghién ctu st dung phé thai lam
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nguyén liéu, nhién liéu, vat liéu san 1ap. Bén canh do, Vién t6
chdic nhiéu hdi thao lam cau néi dé cac chuyén gia, nha nghién
clu va doanh nghiép trao d&i va ti€p can véi nhiing nghién
cliu va cong nghé méi theo xu hudng phat trién VLXD “xanh”.

Trong 6 thang dau nam 2025, Vién VLXD tiép tuc ddy manh
hop tac quéc t& md rong quan hé vdi cac té chiic va di tac nudc
ngoai. Vién da té chiic d6n tiép va lam viéc vai 09 doan quéc té va
clr 03 doan ra nudc ngoai tham du cac hoi thao va trién khai cac
du &n hgp tac. Vién cling da ky két 03 thda thuan hgp tac quoc
té quan trong vé linh vuc vat liéu xanh, gidm phat thai va dao tao
nguon nhan luc chat lugng cao nham nang cao nang luc nghién
clu cua Vién. Vién cling tich cuc tham gia vao cac hoat dong lién
quan dén Thda thuan cong nhan lan nhau (MRA) vé tiéu chudn va
danh gia sy phtr hgp gilta cac quéc gia trong khoi ASEAN.

TS Nguyén Quang Hiép - Vién truéng cho biét, Vién Vat
liéu xay dung véi tru cét chinh la nghién citu KHCN doéng vai
tro then chét da sdn sang budc vao ky nguyén vuan minh.
Trong thdi gian tdi, Vién sé tiép tuc ddy manh cong téc
nghién ctu khoa hoc phuc vu quan ly nha nudc va phat trién
nganh VLXD; ddy manh viéc nghién cttu cac VLXD bén viing
va cac cong nghé mdi trong nganh vat liéu; Phat trién cac
hoat déng dich vu KHCN thi nghiém, chléing nhan va tu van
ky thuat xay dung phuc vu cac cong trinh trong diém quéc
gia; M& rong cac dich vu dao tao, ddc biét trong linh vuc néng
cao nang lyc thi nghiém VLXD. Dong thai, Vién tiép tuc thic
ddy hgp tac qudc té, nhat la trong cac linh vuc tiéu chuén va
chat lugng, nham nang cao vi thé clia Vién trong cac mang
ludi nghién cu va cdng nhan qudc té.

: L ——.
Dich vu khoa hoc cong nghé la hoat dong co y nghia quan
trong trong su phdt trién cua Vién.
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Trung Chinh tién phong ting dung cong
nghé BIM, nang tam quan ly du an giao

thong

>THANH LUONG

Khong chi la nha thau hang dau Viet Nam, Trung Chinh con khang dinh vi thé dan dau
bang viec ung dung Mo hinh thong tin cong trinh (BIM) vao thi cong va quan ly du an.
Su d6i mai nay giup téi uu chi phi, nang cao chat lugng va dam bao tién do cho cac
cong trinh giao thong trong diém, tao nén nhung gia tri vuot troi.

6ng ty TNHH Thuong mai va Xay dung Trung Chinh

la doanh nghiép hang dau trong linh vuc xay dung

va phat trién giao thong tai Viét Nam, tip trung vao

cac cong trinh giao thong quy mé 16n trén khap ca
nudGc va dang ma réng ra thi trudng quéc té.

TOI UU HIEU QUA THI CONG VA QUAN LY DU AN

Hién nay, Trung Chinh da trién khai ap dung BIM vao mot
s6 du an va dat dugc nhiing hiéu qua dang ké, bao gém:

Thi nhat, quan ly nghiém thu trén méi truong di liéu
chung (CDE): Cac hang muc thi cong dugc trao déi va nghiém
thu truc tiép tai cdng trudng théng qua CDE, gitp quy trinh
tr& nén nhanh chéng va minh bach.

Th hai, kiém soat chat lugng va tién dé: Toan bd qua
trinh dugc quan ly va giam sat trén CDE, dam bao tinh théng
nhat va cap nhat theo thai gian thuc.

Thu ba, 1ap bién phap thi céng va danh gia rudi ro: M6 hinh
3D mat bang cong trudng gilup cac bén cé cai nhin téng thé

Vi du vé quan Iy tién dj thi cong trén mé hinh cau Nguyén
Trai trén CDE.
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vé du an, tir d6 dua ra phuong an t6 chuc thi cong hiéu qua
va danh gia dugc cac nguy hiém, rdi ro tiém an vé an toan
lao dong.

Th tu, cap nhat tién do theo thai gian thuc: Tién doé thi
cong tiing hang muc dugc cap nhat lién tuc, gilp cac bén
lién quan theo d6i mét cach truc quan va nhanh chéng nhat.

That nam, tang téc d6 nghiém thu tai hién trudng: S
dung méa QR cho tiing hang muc cdu kién gitp ddy nhanh
qua trinh nghiém thu truc ti€p trén mé hinh, déng thai hé trg
trao déi, cap nhat va phé duyét ngay lap tuc.

Thi sau, nang cao d6 chinh xac vé khéi lugng: Viéc boc
tach khéi lugng vat tu va du todn tré nén chinh xac hon, giam
dang ké thai gian ra soét khéi luong.

Thu bay, kiém soat chat lugng hé so: Cac bén danh gia
va kiém soét chat lugng mé hinh, hé sa ban vé trén mot moi
trudng dir liéu duy nhat va théng nhat (CDE), dam bao moi
thong tin luén dugc cap nhat, tranh sai sét trong qua trinh
thiét ké va thi cong.
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Trao doi thong tin, kiém sodt luong phé duyét, ho so, chat
lwong mo hinh trén CDE.
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CAC DU AN TIEU BIEU UNG DUNG BIM TRONG THI CONG VA QUAN LY

Céng ty da nghién ctru va tng dung BIM vao thuc té thi cong va quan ly cac céng trinh [6n gan day:

1. Cau Nguyén Trai, TP Hai Phong

Théng tin du an: Hai Phong khai cong xay dung cau Nguyén Trai véi téng muic dau tu hon 6.200 ty dong.

Ung dung BIM: Lap t6 chuc thi cdng, quén ly tién d6, nhan luc, thiét bi, mady méc. Dong thai, quan ly hé so va gidm sat chat
lugng cong trinh theo quy trinh BIM.

Ap dung bién phap thi céng bé tru thap nhu:

Tl en ™

Hé khung chong, van khudn bé tru thép. Bién phap thi cong KO. Bién phap thi cong KO0.

2. Puong Vanh dai 3, TP.HCM 3. Nuat giao vanh dai 3.5 véiDailo Thang Long, TP Ha Noi

Thoéng tin chung: Bay la mot trong nhiing du an giao Théng tin chung: Ha Noi théng bao phan luéng dé xay
théng trong diém ctia TP.HCM. dung nut giao gan 2.400 ty dong.

Ung dung BIM: Quén ly thi céng bé tru va ddm bao an Ung dung BIM: Lap phuang an t8 chuc xay dung va bién
toan giao théng trong sudt qua trinh xay dung. phap thi cong.

T

R s

Thi cong bé tru, dam bao giao thong.

4. Cau My Thuan 2 va cao téc My Thuan - Can Tho
Cau My Thuan 2: Dai gan 2 km, 6 lan xe, van téc 80 km/h,
nhip chinh dai 350 m, hai tru thap cao hon 120 m. '
Cao t6c My Thuan - Can Tha: Giai doan 1 hoan chinh 6 lan i
xe, dai 23 km, két néi v6i cdu My Thuan 2. I

- <Y
e Bién phdp thi cong két cau nhip cau vieot.

Viéc Trung Chinh Uing dung mo hinh BIM trong thi cdng
va quan ly dy an da chiing minh day la giai phap hiéu qua
cho nganh Xay dung Viét Nam. Bang cach ap dung BIM, Cong
ty da t8i uu hda quy trinh ti khau nghiém thu dén kiém soat
chat lugng, tién d6 va khéi lugng, déng thai nang cao do
chinh xac va tinh minh bach.

Nhirng thanh céng tai cac du &n trong diém nhu: ciu
Nguyén Trai, dudng Vanh dai 3 TRHCM hay cau My Thuan 2
chinh la minh ching ré nét cho thay BIM khéng chi la mét xu
hudng cdng nghé ma con la cdng cu chién lugc gidp nang
o - cao nang luc canh tranh, tao ra nhiing céng trinh chat luong
Thiet ke xe duc day vang bang mé hinh 3D BIM. cao va bén viing.+
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DU AN CAU RACH MIEU 2:

MOt mau hinh trong dau tu cong
“lam dung, lam nhanh, lam chac”

> THANH PHONG

Cau Rach Miéu 2 la cong trinh giao thong trong diém qudéc gia bac qua song Tién, nGi
lién hai tinh Tién Giang va Bén Tre, da budc vao giai doan hoan thién cudi cung, chuan
bi thong xe ky thuat vao cuodi thang 8/2025.




KHGI1 CONG VOI NHIEU KY VONG

Thanh cong cda du an khéng chi dén tir né luc ky thuat,
ma con la minh ching ré nét cho su phoi hgp chat ché gitia
chl dau tu, cac nha thau va chinh quyén dia phuong trong
hanh trinh vugt qua hang loat khé khan thuc tién.

Du an cau Rach Miéu 2 dugc khai cong ti thang 3/2022
vGi téng muc dau tu hon 6.810 ty déng, st dung vén ngan
sach nha nudc. Cau c6 chiéu dai gan 2 km, nam trong téng
tuyén dai 17,6 km, thiét ké cau day vang hai tru thap chinh.
Pay la cong trinh dugc ky vong sé gidm tai triét dé cho cau
Rach Miéu 1 vén da qua tai, dong thai tao dong luc phat trién
kinh té - xa hoi cho khu vuc Déng bang séng Cliu Long.

Chu dau tu du &n 1a Ban Quan ly du éan My Thuan (B6 Xay
dung), cung su tham gia ctia nhiéu nha thau c6 kinh nghiém
nhu: Lién danh Xay l13p 368 - Giao thong 487 - Tan Nam (goi
XL-03), Trungnam E&C (cau chinh), va moét s6 lién danh khéac
thuc hién cac géi XL-04, XL-05, XL-06, Bé téng Budng Thuy -
nha thau cung cap bé téng tuoi...

Tuy nhién, qua trinh trién khai thuc té lai khéng hé bang
phang, khi du &n lién tiép d6i mat véi nhiéu tré ngai, ti giai
phéng mat bang, vat liéu xdy dung dén cong tac diéu phoi
thi cong.

PIEM'NGHEN MAT BANG KEO DAl HON'2.NAM

Mét trong nhiing vudng mac I6n nhat lam cham tién do
trong gan hai nam dau la viéc ban giao mat bang bi cham tré
va khong déng déu gitra hai tinh.

Trong khi Bén Tre sém hoan thanh ban giao trén 95% mat
bang tir gilta nam 2023, thi tai Tién Giang, dén cudi thang
6/2023, ty l& nay mai chi dat khoang 49%. Viéc mat bang bi
“x06i d6”, khong lién tuc da anh hudng I6n dén viéc bo tri mai
thi cong, dac biét la khu vuc dudng dan va cén Théi Son.

Nguyén nhan dugc xac dinh la do tién d6 xay dung khu téi

&inh cu cham, khién nhiéu ho dan chua thé di dsi. Ngoai ra, kinh
phi dén bu vugt du toan ban dau gan 1.600 ty dong, budc Bo
Xay dung phai nhiéu lan kién nghi Chinh phti cap bé sung vén.

g 1

Trudc tinh hinh nay, chu dau tu da phoi hgp truc tiép véi
chinh quyén dia phucng dé thao gé tling nut thit.

DPén thang 5/2024, BQLDA My Thuan hoan tat chuyén du
kinh phi boi thudng con lai, giup tinh Tién Giang ddy nhanh
tién dé ban giao mat bang, hoan thanh 100% toan tuyén vao
gilta nam 2025.

THACH THUC TRONG VUNG KHAN HIEM CAT

Thach thuc I16n tiép theo la tinh trang thiéu hut vat liéu
dap nén, dic biét la cat san lap, von la van dé phd bién &
nhiéu du an ha tang tai Déng bang séng Cltu Long.

Du an can hon 1,2 triéu m® cat, nhung dén quy 1/2024,
chi mai tap két dugc khoang 60 - 64% nhu cau, phan con
lai gap khé do nguén cung khan hiém, gia tang, va cat tu
mot s6 mo khong dat yéu cau ky thuat (nhiém tap chat
nhu vo so).

Ngoai ra, tai khu vuc cén Théi Son, cong tac van chuyén
vat tu gap nhiéu khé khan do chua dugc cap phép dudng bo,
con dudng thay lai han ché trong tai, khién nha thau thi cong
“cam chung”.

Truéc thuc té€ nay, BQLDA My Thuan da kién nghi UBND
Tién Giang cap phép tam van chuyén vat liéu bang dudng bd
vao cong trudng, déng thai cho phép sit dung vat liéu thay
thé nhu da dam, dat dap c6 kiém soat dé duy tri ti€n do tai
mot sé vi tri cap bach.

DPang chd y, vung ha luu séng Tién c6 dac diém dia chat
phtic tap, nhiéu khu vuc c6 nén dat yéu can gia tai dai han lén
dén 12 - 15 thang, dac biét & cac doan dudng dan phia Tién
Giang. Day cling chinh la nguyén nhan khién mot s6 hang
muc nén moéng phai kéo dai thai gian xt ly trudc khi c6 thé
thi cong két cau.

Pé& khéc phuc, cac nha thau va ch dau tu da ap dung
phuong phap thi cong theo mai doc lap, uu tién thi cong
song song cac doan da xd ly nén xong, dong thai bé sung
may moc, nhan luc va thiét bi chuyén dung dé rat ngan thoi
gian gia tai & nhirng diém con lai.
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THI CONG VUGQT KHO 3 CA, 4 KiP XUYEN NGAY PEM

Nham bao dam muc tiéu thong xe trudc ngay Qudc
khanh 2/9/2025, tir thang 3/2024, toan bé cac nha thau chinh
da t6 chuc thi cong theo ché do 3 ca, 4 kip, khdng nghi L&,
cudi tuan, dac biét & cac hang muc cau chinh va dudng dan
phia Bén Tre.

Duéi su chi dao sat sao clia BO Xay dung va sy giam sat
chat ché clia BOLDA My Thuan, nhiéu goi thau da vugot tién
d6 khoang 2 thang so vai hgp déng. Phan cau chinh da hgp
long tU thang 4/2025, m& dudng cho giai doan hoan thién hé
théng lan can, khe co gian, chiéu sang va bién bao.

Khong chi chl dau tu va nha thau, cac dia phuong ciing
ddng vai trd then chét trong viéc gidi quyét cac “diém nghén”
ctaduan.

Cac tinh Tién Giang va Bén Tre da thanh lap t6 céng tac
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RAY BUME HA TARE BAC TRUNG slsl
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dac biét dé xtt ly cac van dé phat sinh trong GPMB, tai dinh cu
va cap phép van chuyén vat liéu.

Clng vGi @6, chinh quyén co s& phéi hgp chat véi don vi
thi céng dé bdo dam an ninh céng trudng, van déng ngudi
dan tuan tha hanh lang an toan, khéng 1én cau khi chua
thong xe.

HIEU QUA LAN TOA VA Y NGHIA DAI HAN

Tinh dén thang 7/2025, du an da dat khoang 95% khoi
luong thi cong, tién do giai ngan vuot 77% ké hoach nam,
tao tién dé cho |é thong xe dung dip 2/9.

Khi dua vao st dung, cau Rach Miéu 2 sé gidm tai triét dé
ap luc cho cau Rach Miéu 1, vén thudng xuyén Un tac; Tang
cudng két ndi vung, rat ngdn thai gian van chuyén néng san,
thay san ti Bén Tre, Tra Vinh vé TRHCM.
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DOANH NGHIEP KHOA HOC CONG NGHE GOP SU'C VAO CONG TRINH TRONG PIEM

La doanh nghiép khoa hoc va céng nghé ctia TP.HCM, Céng ty c6 phdn Bé téng Pudng Thuy dd thé hién vai
tro tién phong trong viéc cung tng bé téng tuoi cho nhiéu hang muc trong yéu cua du dn cau Rach Miéu

2. ViGi kinh nghiém tiing gép madit tai cdc c6ng trinh I6n nhu cdu My Thudn 2, don vi déa chi déng ddu tu hé
théng tau tram hién dai, iing dung céng nghé tién tién nhdm bdo dam chdt lugng, téi uu tién do va kiém sodt

hiéu qua chi phi.

Dai dién Bé téng Buding Thuy cho biét, trong thai gian t&i, Bé téng Pudng Thay sé dua vao vén hanh tram
trén bé téng néi hién dai, c6 kha ndng cung cdp lién tuc 1.000 m?bé téng ngay trén mdt nudc - gidi phdp

mang tinh d6i maéi sdng tao, ddc biét phii hop vdi diéu kién dia chdt thdy vén cda cdc céng trinh giao théng
viing s6ng nudéc nhu Béng bdng séng Cliu Long va cdc céng trinh trén bién. Bay cling la mét budc di thé hién
khad néing néi dia héa céng nghé va khdng dinh vi thé cia doanh nghiép khoa hoc céng nghé trong linh vuc

xdy dung ha tdng quéc gia.

Tao déng luc thu hat dau tu vao cac khu cong nghiép,
dich vu va du lich doc tuyén; Gop phan hién thuc héa dinh
hudng phét trién ha tdng giao thong theo tinh than Nghi
quyét s6 13-NQ/TW vé phat trién DBSCL bén viing va thich
tng bién ddi khi hau.

Ngay 12/7/2025, dy an da dat trén 96,5% khéi lugng céng
viéc va dang tang t6c hoan thién cac hang muc cudi ciing
nhu lan can, khe co gian, l13p dén chiéu sang, thi nghiém tha
tai va hoan thién mat dudng.

Bo trudng B Xay dung Tran Héng Minh khi truc tiép
kiém tra cong trudng cau Rach Miéu 2 tai thai diém nay,
danh gia cao su chi dao quyét liét cla chd dau tu va sy
né luc clia cac nha thau dé du an dugc hoan thanh sém
hon k& hoach khoang 6 thang, déng thdi nhan manh, céng
trinh khéng nhiing vugt tién d6 ma ky thuat va chat lugng

déu rat t6t. Dac biét, gia thanh giam gan 50% vi nganh Xay
dung Viét Nam da lam cht céng nghé, thiét bi va vat liéu
noi dia.

BO trudng Tran Hong Minh Yéu cau cac don vi duy tri
chét lugng, an toan lao déng dé cong trinh chinh thiic khanh
thanh khoadng ngay 19/8/2025 va dua vao khai thac trudc
ngay 2/9/2025...

Du &n ciu Rach Miéu 2 Ia minh chiing dién hinh cho viéc
“lam ddng, lam nhanh, lam chac” trong dau tu cong hién nay.
Du d6i mat vSi nhiéu khé khan thuc tién, tir mat bang, vat
lieu dén ky thuat va thai tiét, nhung bang su phéi hgp trach
nhiém gilta chil dau tu - nha thau - dia phuong, du én da ting
budc vugt qua thach thuc vé dich sém, tao niém tin va dong
luc cho hang loat cong trinh ha tang quan trong khéc ctia khu
VUC va ca nuéc.
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SUC TRE TU “MAI TRUONG DAI DUONG™:

San sang cong hién cho “Ky hguyén
vuon minh cua dan téc”

>BAO CHAU

Truong Pai hoc Hang hai Viéet Nam vuia to chuc Lé tot nghiép cho hon 2.000 tan ky su, cu
nhan. Su kién khnong chi danh dau buac truong thanh quan trong cua sinh vién ma con
khang dinh thanh tuu cua “Mai truong bai duong’ trong st ménh dao tao nguén nhan luc
chat lugng cao, dong thoi ma ra hanh trinh mai cho thé heé tri thuc tre giau tri thuc, sang
tao va khat vong cong hi€én dung xay qué huong, kién tao tuong lai.

Khoa sinh vién 2021 - 2025 da khép lai chang dudng
4 ndm hoc tap vdi nhiing thanh qud dang tu hao: Téng s6
2.046 sinh vién t&t nghiép, trong d6 ¢6 317 sinh vién dat loai
Xudt sac (15,5%), 649 sinh vién dat loai gidi (31,7%), 940 sinh
vién dat loai kha (45,9%) va 140 sinh vién xép loai trung binh
(6,8%). Nhu vay, ty lé sinh vién dat xuat sac va gioi chiém gan
50% - mot minh chiing ré rang cho chét lugng dao tao vugt
tréi chla Nha truong. Dac biét, 36 sinh vién hé dai hoc chinh
quy da vinh duy tré thanh thu khoa cac chuyén nganh, ghi dau
&n ndi bat trong thanh tich chung clia toan khoa.

Phat biéu tai budi I& PGSTS Pham Xuan Duong - Hiéu
trudng Trudng Pai hoc Hang hai Viét Nam nhan manh: “Ngay
hém nay, cdc em chinh thiic khép lai mét quang ddi sinh vién
vGi biét bao ky niém. Nhung tét nghiép khong phai la diém
ditng ma 1a khai dau cho hanh trinh mgi, hanh trinh cta su
nghiép, ctia c6ng hién va trudng thanh. Thay mong cac em
luén gilr viing tinh than cau tién, long nhan hau va khat vong
phung su cdng dong, dat nudc, do cing chinh 1a nén tang
cho tuang lai va sy nghiép clia cacem”.

Trai qua gan 70 nam xay dung va phat trién, Trudng Dai
hoc Hang hai Viét Nam da kh&ng dinh vi thé trong viéc hién
thuc héa Chién lugc phat trién kinh té bién, cling nhu trién
khai Nghi quyét s6 30-NQ/TW vé phat trién kinh té - xa hoi
vung déng bang séng Héng. Nha trudng dang ting budc
ti€n t6i muc tiéu trong Quy hoach mang lugi co s& giao duc
dai hoc va su pham 2021 - 2030, tam nhin dén 2050 (Quyét
dinh s6 452/QD-TTg ngay 27/02/2025), véi dinh hudng: “Dau
tu xay dung Trudng Dai hoc Hang hai Viét Nam la trudng
trong diém quéc gia, dat trinh dé ngang bang cac nudc phat
trién trong khu vuc vé cac nganh khoa hoc, ky thuat va céng
nghé phuc vu phat trién kinh t€ bién”. Bay la minh ching ré
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nét cho st ménh “tréng ngudi”, gép phan cung cap nguén
nhan luc chat luong cao cho dat nudc néi chung va TP Hai
Phong noi riéng.

TU cac thé hé cyu sinh vién cho dén nhirng tan ky su, tan
clr nhan hom nay, tat ca déu dang gép phan lam rang danh
ngoi trudng hang hai. Nhirng thanh tuu dat dugc trong hoc
tap, nghién ctu khoa hoc va hoat déng xa hoi khong chi la
niém tu hao to I6n cla Nha trudng ma con la minh chiing
s6ng dong cho nhitng déng gop thiét thuc vao su phat trién
manh mé cua kinh té€ bién Viét Nam. Khéng chi 1a noi truyén
thu kién thuc, Trudng Pai hoc Hang hai Viét Nam con 1a moi
trudng nudi duéng dam mé, khoi day tiém nang, hun duc
ban linh, gitp ngudi hoc sdn sang héi nhap qudc té vdi tinh
than d6i méi va sang tao.

DPac biét, cac tan ky su, tan c&f nhan hém nay la Ita sinh
vién dau tién t6t nghiép trong ky nguyén ma tri tué nhan tao
dang lam thay d&i toan dién thé gidi. Trong béi canh tri thic
¢6 thé nhanh chéng 16i thoi chi sau mét ci nhdp chudt, ky
nang cé thé bj thay thé bdi vai dong ma thi gia tri I6n nhat
ma may méc khong thé thay thé chinh Ia trai tim biét yéu
thuong, biét rung cdm va khao khat cong hién. Nha trudng
ky vong thé hé sinh vién nay sé budc ra thé gidi véilong nhan
hau, tinh than hoc héi khéng ngling va ban linh déi méi dé di
vifng vang trén con duong phia trudc.

“Dau chang dudng phia truéc con nhiéu thir thach, nhung
vGi y chi, tinh than ky luat va khat vong dugc t6i luyén dudi
“Mai trudng Pai duang”, cac em chic chédn sé thanh cong. Nha
trudng ludn réng ma don chao cac em tré vé trong hao quang
thanh dat, dé tiép tuc lan tda ngon Ita dam mé cho nhiéu thé

hé ké ti€p”, Hiéu truéng Pham Xuan Ducng nhan manh.



Nhitng sinh vién khoa 2021 - 2025 truong thanh tr “Mai
truong Dai duong”.

NGUON NHAN LUC CHAT LUGNG CAO CHO KINH TE

BIEN

Kh&i nguon tir Trudng So cdp Lai tau, sau gan 70 nam
xay dung va phat trién, Trudng Pai hoc Hang hai Viét Nam
da tré thanh co s& dao tao hang dau, cung cap nguén nhan
luc chat lugng cao cho sy nghiép phat trién kinh té bién cua
dat nudc.

V6i dinh hudng tré thanh trudng dai hoc da nganh, cé
uy tin trong khu vuc va quéc té, hién nay Trudng Dai hoc
Hang hai Viét Nam dang trién khai 47 chuong trinh dao tao
dai hoc gan truc ti€p vdi kinh té bién, quy tu han 17.000 hoc
vién. Déng hanh cung ngudi hoc la d6i ngl gan 1.000 can
b9, gidng vién giau kinh nghiém, trong dé c6 52 gido su, pho
gido su; 205 tién si, tién si khoa hoc; gan 400 thac si, cing
hang tram thuyén trudng, may trudng hang nhat va si quan
hang hai dat chudn quéc té - luc lugng nong c6t, bdo ching

PGS.TS Pham Xuan Duong - Hi¢u truong Trieong Dai hoc
Hang hai Viét Nam phat biéu tai Lé tot nghiép.

cho uy tin va chat lugng dao tao ctia Nha trudng.

Bén canh cac chuyén nganh truyén thong da tao nén
thuang hiéu nhu: Diéu khién tau bién, Khai thac may tau
bién, Thiét ké tau va céng trinh ngoai khoi, Xay dung cong
trinh thdy..., Nha trudng con trién khai nhiéu chuang trinh
tién tién hé dai hoc véi ndi dung giang day hoan toan bang
tiéng Anh, lién két véi cac trudng danh tiéng nhu Hoc vién
Hang hai California (Hoa Ky) va Pai hoc Gloucestershire
(Vuong quéc Anh).

Vé6i chdng duding gan 70 nam phat trién, Trudng Dai hoc
Hang hai Viét Nam da khdng dinh thuong hiéu, uy tin khéng
chi trong nuGc ma con trén ban dé gido duc qudc té. Trong
thai gian t6i, Nha trudng sé tiép tuc tap trung moi nguén luc
dé hién thuc héa muc tiéu Ién I6n: Trd thanh trudng trong
diém qudc gia, gop phan thuc hién thanh céng Chién lugc
phét trién kinh té bién cta T6 quéc.
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DOANH NGHIEP

DU liéu s6 nhang chat luong buyt Thu dé

> HAI THANH

Khong con nhting phut cho xe moi mon hay néi lo cham chuyén, nguoi dan Ha Noi
gid day co thé chu dong tuing khoanh khac di chuyén nha hé théng du liéu thoi gian
thuc vave dién tu. bay khong chi la cai tién ky thuat ma la budc ngoat trong cach tiép
can giao thong cong congd - tu mo hinh truyén théng sang hien dai, minh bach, chinh

Xac va than thien hon voi hanh khach.

Mét trong nhiing thay di mang tinh budc ngoat gitp giao
théng cong cdng Ha NGi tré nén tién Igi, chtt ddng va minh bach
hon chinh la viéc Ung dung dir liéu thdi gian thuc vao quan ly,
diéu hanh hé théng xe buyt. Nhitng con sé vén chi ton tai trong
cac bao cdo ndi bd nay da that su phuc vu ngudi dan ding
nghia: Théng tin rd rang, hién thi truc tiép, cap nhat lién tuc va
dé dang tiép can.

Chi véi vai thao tac trén dién thoai, ngudi dan Tha dé cé
thé biét chinh xac chiéc xe buyt minh can dang & dau, con bao
nhiéu phut nita sé dén tram, tuyén dudng co bi Un tac hay hoat
dong binh thuong.

Cubc chuyén minh nay bat dau khi Trung tdm Quan ly diéu
hanh giao théng TP Ha Noi (Tramoc) trién khai déng loat cac du
an Uing dung dir liéu thoi gian thuc (real time data) trén toan bo
hé thng xe buyt. Tat ca phuong tién déu dugc trang bi thiét bi
dinh vi GPS, lién tuc cap nhat vi tri, tdc do, diém ding... Nhiing
dirliéu nay dugc truyén vé trung tam, x( ly va cung cap cho hanh
khach théng qua cac nén tang nhu tiing dung BusMap Ha Noi,
website timbuytvn hodc cdng théng tin giao théng cong cong
Ha Noi. Nha d6, hanh khach ¢6 thé dé dang theo déi 16 trinh,
biét chinh xac thai gian dén tram va ndm ré tinh trang tuyén.

Su thay d&i nay khéng phéi ngau nhién. Trong nhimng nam
gan day, Tramoc da dong b hoa ha tang céng nghé théng tin
trén toan b hé théng, vsi 100% xe dugc 1ap thiét bj GPS truyén
dirliéu hanh trinh vé trung tam diéu hanh. D liéu dugc x( ly tic
thai, két hop ban d6 s6 va tri tué nhan tao gitp hién thi chinh
xac thai gian dén tram, tinh trang tuyén, téc dé di chuyén, thoi
gian diing d6 cung nhiéu théng tin ky thuat khac. Khi xay ra su
¢ bat thudng nhu ket xe, tai nan hay tré chuyén, hé théng sé
ngay lap tuic canh bao cho trung tam diéu hanh va tai xé, déng
thai cap nhat théng tin nay cho hanh khach.
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Ong Théi H6 Phuong - Giam déc Trung tdm Quan ly diéu hanh
giao thong TP Ha Néi nhan manh tinh minh bach va tién loi cla
vé dién t0, dong thai khdng dinh dit liéu hanh khach thu thap
dugc tir hé théng sé ddng vai trd quan trong trong viéc hoach
dinh chinh sach phat trién van tai cong cong lau dai ctia Thu db.

Khéng chi dimng lai & viéc cho biét chinh xac thoi gian xe dén,
hé théng con cung cdp hang loat dich vu déng bé: Tra ctu 16
trinh t6i uu, tim diém trung chuyén thuan tién, luu lai lich st di
chuyén va dic biét Ia theo déi vi tri xe theo thdi gian thuc véi du
doan thai gian dén tram chinh xac tiing phat. Nhiing tinh nang
tudng chiing nhé bé nay da thay déi 16n trong trai nghiém:
Nhi€u ngudi tling bo xe buyt vi phai chd dgi nay da quay lai,
tham chi cd nhiing hanh khach thudng xuyén dung xe céng
nghé ciing dan chuyén sang xe buyt cho cac tuyén quen thudc,
vUa tiét kiém chi phi, vira chtl d6ng hanh trinh.

Khong chi cai thién trdi nghiém cla ngudi dung, dit liéu thoi
gian thuc con gilp co quan quan ly van hanh hé théng t6i uu
hon. Tramoc hién st dung hé théng phan tich dir liéu 16n (Big
Data) dé theo déi xu hudng di lai, xac dinh tuyén cé nhu ciu
cao - thap, danh gia gid cao diém - thap diém nham dé xuat diéu
chinh 16 trinh va tan suat chay phu hgp. Nha dé, viéc giam sat
hoat dong clia cdc doanh nghiép van tai cing minh bach hon,
han ché tinh trang xe b bén, chay sai gi¢ hay van hanh khong
dang ké hoach.

Déng chay, dit liéu thai gian thuc con la nén tang dé Ha Noi
huéng t6i hé théng giao théng cong cdng théng minh, tich hap
gilta xe buyt, metro, xe buyt dién, tram trung chuyén va cac
phuang tién két néi khac.

TU ngay 01/4/2024, Trung tam Quan ly va diéu hanh giao
théng TP Ha Néi phdi hop cling lién minh VPBank va ASIM trién



Thé vé do mang dén trai nghiém tién li, nhanh chéng
cho ca hanh khach va don vi quan ly buyt Ha Noi.

khai iing dung thé vé 3o (phi vat ly) cho xe buyt, huéng tsi xay
dung nén tang giao thong cdng cdng thong minh ctia Tha dé.

Thé vé 4o mang dén trai nghiém tién Igi, nhanh chéng cho
ca hanh khach va don vi quan ly. Ngudi dung c6 thé dang ky, gia
han vé truc tuyén & bt ci dau, bat ky thai diém nao va st dung
ngay sau khi dugc phé duyét trén iing dung ma khong phai chg
tur 1 dén 3 ngay nhu trudc. Khi 1én xe, chi can quét ma QR trén
dién thoai, hanh khach khéng con néi lo quén hay mat thé.

Véi hé théng nay, cong tac quan ly van tai dugc t6i uu: Giam
khau van hanh, tiét kiém thdi gian va chi phi, dit liéu hanh khéach
dugc quan tri tap trung va cap nhat theo thdgi gian thuc, bado
dam chinh xac va dong bé. Ma QR cua thé vé do tu dong lam
mdi sau 30 gidy, gilp kiém soét vién dé dang xac minh, ngan
chan gian lan va that thoat doanh thu, déng thai san sang tich
hop véi cac loai hinh giao thong khac trong tuang lai.

Hé thdng thé vé do gilip cac don vi van tai va co quan quan
ly t6i uu hiéu sudt nhan sy, rit gon quy trinh van hanh, tiét kiém
thai gian va chi phi. Toan bé khau déng ky, theo déi tinh trang
va gia han thé dugc quan tri tap trung, cap nhat theo thdi gian
thuc, bdo ddm tinh chinh xac, ndng cao hiéu qua gidm sat va
tang ty 1& xac minh chui thé. Giai phap nay dugc xem la budc tién
quan trong trong tién trinh chuyén déi 6, tao nén tang trién
khai thé vé dién t lién théng da phuong thiic cho hé théng van
tdi cong cong clia Ha Noi.

Chi sau vai thang Ha Noi trién khai vé dién tl, hang tram
nghin thé da dugc phat hanh, trong d6 da s6 la thé vé do, cho
thdy su sén sang dén nhan su déi mdi clia ngudi dan khi loi ich
rd rang. Ha Néi dat muc tiéu dén nam 2026 sé hoan thién hé
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h khach co the de dang theo déilo trinh xe buy 19
qua nén tang nhu BusMap Ha Noi; website timbuyt \

théng vé lién thong da phuong thtic, cho phép mét thé duy
nhat s&r dung cho xe buyt, metro, buyt nhanh va cac phuong
tién cong cong khac.

Ong D4 Viét Hai - Phé Giam déc S& Xay dung Ha Néi cho
biét, viéc trién khai hé théng Internet van véat (loT) két hap
camera giam sat va diéu chinh tin hiéu giao théng theo thoi
gian thuc da gitp gidm tir 25 - 30% thai gian di chuyén trung
binh toan thanh phé. Giai phap nay khong chi cai thién tinh hinh
giao thdng ma con hé trg truc ti€p cho cac phuong tién cong
cong nhu xe buyt van hanh hiéu qua hon, han ché tinh trang tac
nghén trén cac tuyén chinh.

Tat ca nhimng chuyén bién d6 cho thay Ha Néi dang tiing budc
ti€n tGi mo hinh dé thi théng minh véi giao théng cong cong la
ha tang cét 16i. D{ liéu thai gian thuc gio day khong con la khai
niém vién tudng ma da trd thanh céng cu hitu hiéu dé nang cao
chét lugng s6ng, t6i uu van hanh va thic ddy ngusi dan chuyén
tU phuong tién ca nhan sang phuong tién cong cong.

Khi ngudi dan cé thé biét chinh xac xe dén lic nao, tuyén di
ra sao va toan bd hanh trinh dugc hién thi minh bach, xe buyt
dan tr& nén dang tin cay - diéu tung la thach thic 16n trong
nhiéu ndm qua. “Chién lugc trién khai vé dién tlr 13 budc quan
trong dé bién giao thédng cdng cdng thanh dich vu céng dan
thuc thu, ddng thdi chuén bi ha tang cho hé théng vé lién théng
da phuong thtic trong tuong lai”, Phé Giam déc S& Xay dung Ha
No6i Bao Viét Long nhan dinh.

DU van con nhiéu van dé can cai thién nhu chat lugng
phuaong tién, két nGi cac tuyén ving ven, song rd rang viéc
tng dung di liéu thai gian thuc da dat nén méng viing chic
cho giai doan tiép theo ctia giao thong cong cdng Ha Noi. Vai
su déng hanh clia cdng nghé, tam nhin tir co quan quan ly va
su thay ddi tich cuc tir phia ngusi dan, xe buyt dang dan 1y
lai vi thé phuong tién chu luc trong hé sinh thai giao théng
do thi hién dai.
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Vingroup nhan Huan chuong Lao
dac biét xuat sac tai Trung tam
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dong hang Nhat vi thanh tich
Hoi cho Trién lam Quéc gia

>THUY DUONG

Ngay 19/8, Tap doan Vingroup vinh du don hhan Huan chuong Lao dong hang Nhat vi
thanh tich dac biét xudt sac trong viéc t6 chuc trién khai xay dung Trung tam Hoi cho
Trién lam Quoéc gia. Pay la phan thudng cao quy, ghi nhan nhting no luc dot pha va su
quyét liet cua tap thé can bo nhan vién Vingroup trong viéc dua Trung tam Hoi cho Trién
lam Quoc gia vao hoat dong sém 15 thang, chao mung 80 nam ngay Quoc khanh nudc
CHXHCN Viét Nam va dong gop dac biét vao su phat trién kinh té - xa hoi cua Thu do va
dat nuadc.
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Phan mai vom do s¢ voi hé so an toan gap doi thong thuong,
ket hop vat lieu xuyén sang dat chuan kien truc xanh toan cau.

Hinh dnh dau tién ciia chiéc may bay tirng ché Bac Ho tai
Trung tam Hoi cho Trién lam Quéc gia.

| 4 f"'“ﬂ\ivllll\ﬁ

Trung tam Hoi cho Trién lam Quoc gia con bé tri nhiéu phan khu
chikc nang chuyén biét, dam bao dap vng chuyén sau cdc nhu cau
khac nhau vé dich vy, dién hinh la Nha trién lam Khoi A.

u kién trao tang Huan chuang Lao dong hang Nhat

cho Tap doan Vingroup nam trong chuong trinh Lé

Khénh thanh, Khéi cong cac du an, cong trinh chao

mung 80 ndm Quoc khanh nudc CHXHCN Viét Nam
(02/9/1945 - 02/9/2025) - tai diém cau Khanh thanh Trung tam
Ho6i chg Trién 1am Quéc gia, khu vuc dudng cau T Lién, Dong
Anh, Ha Nbi.

Trung tdm Hai chg Trién 1am Quéc gia la céng trinh trong
diém cap Nha nudc, thudc top 10 trung tam trién [am Ién nhat
thé gidi. Du &n c6 téng quy md lén téi 900 nghin m?, dugc ky
vong la diém dén qudc té cho cac su kién thuong mai, trién lam
hang dau toan ciu va la biéu tugng phét trién mdi ctia Tha d6.

Cong trinh dugc khai cong vao ngay 30/8/2024, ban giao
mat bang vao ngay 27/6/2025 - chi sau gan 10 thang thi céng,
vugat tién do tGi 15 thang so véi ké hoach. Day la tién do thi
cdng than toc chua tiing cé trong diéu kién thach thic vé ky
thuat xay dung ciing nhu d6 khé clia két cau vom khéng 16 tur
thép siéu truong, siéu trong.

Vingroup vdi vai trd la chd dau tu kiém téng thau thi cong
da tap trung toi da moi nguon luc, ti cht dong Ién phuong
an thiét k&, diéu phoi nhan luc, may mac, va vat tu dén dam
bao chudi cung tng, khép néi cac nha thau.
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Trung tam Hoi cho’ Trlen lam Quéc gia con bé tri nhiéu phin
khu chirc nang chuyén biét, dap vrng chuyén sau da dang nhu
cau, dien hinh la Trung tam Hoi nghi VinPalace.

Cu thé, trong thai gian thi cong, Vingroup da huy déng
hang tram nha thau, cao diém céng trinh c6 khoang 3.000
cdng nhan, ky su lam viéc; vai 800 - 1.000 may moc thiét bi
huy dong tur nhiéu dia phuong, trong d6 cé ciu tai trong I16n
tur 300 - 500 tan, xe siéu trudng siéu trong. Cong trudng cling
hoat déng véi cudng do t6i da, bé tri 3 ca thi cdng khéng
nguing nghi sudt 24/7, t6i uu hda tling phut gidy dé dat tién
d6 vuat bac, rat ngan thai gian thi cong téi 60%.

Song song vdi viéc gidi quyét hai hoa thach thiic gitia thiét
ké phtic tap, hé két cau I6n va tién dé hoan thanh, Vingroup
luén bam sat tiing hang muc, ki€ém tra va giam sat nghiém
ngat nham dam bao d6 an toan, chat lugng va su bén viing
clia cong trinh.

Ong Nguyén Viét Quang - Ph6 Chu tich kiém Téng gidm
d6c Tap doan Vingroup cho biét: “Viéc dugc trao tang Huan
chuong Lao déng hang Nhat trong dip khanh thanh Trung tam
Ho6i chg Trién 1am Qudéc gia la niém vinh du va su tu hao to 16n
d6i v6i doi ngl can bo nhan vién Vingroup. Ching t6i cam két
sé ti€p tuc phat huy tinh than khéng ngai kho - y chi quyét
tam cao do6, manh liét d€ van hanh thanh céng Trung tam Hoi
chg Trién 1am Quéc gia, gop phan dua Ha Noi va Viét Nam trg
thanh diém dén clia cac su kién chinh tri - kinh té - van hod - xa
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Trung tam Hoi cho Trién lam Quéc gia cé quy mé 90 ha, thudc top 10 trung tam trién lam 1on nhat thé gidi.

héi hang dau khu vuc va thé gidi trong tuong lai gan”.

Trung tam Hoi chg Trién 1am Qudc gia la t6 hgp trién 1am
c6 quy mb va tdm voc top dau toan cau. Trong d6, tdm diém
I nha trién 1am Kim Quy - nha trién 1am hinh tron 16n bac
nhat thé gidi cé dién tich khoang 130 nghin m?, d6 cao khu
vyc trung tam lén dén 56 m.

V6i kién tric doc dao, mo phong hinh anh Than Kim Quy -
huyén linh gan véi truyén thuyét C6 Loa - nha Kim Quy dugc
vi nhu ky quan mdi ctia Thu d6. Két cau céng trinh cling dac
biét thach thuc, véi phan mai vom nang ti 24 nghin tan, tu
cac thanh thép siéu trudng, siéu trong, lién két bang bu-l6ng
cudng do6 cao nhat, st dung phuong phap siét cat nham kiém
sodt chat lugng, ddm bao hé sé an toan gap doi so véi thong
thudng. Phu trén mai vom thép la vat liéu vai sgi thiy tinh
siéu nhe, siéu bén, ¢ tinh xuyén sang, tiét kiém nang lugng
dung tiéu chuan kién trac xanh toan cau.

Cung véi nha trién lam Kim Quy, Vingroup con kién tao hé
sinh thai trién l1am da dang véi 4 san ngoai troi (Pong - Tay -
Nam - B4c), Trung tdm Héi nghi VinPalace ddng cip quéc té,
c6ng vién cay xanh, mat nudc; nha dé xe siéu I6n. .. Véi khong
gian khéng 16, stic chia ti da [én dén hang trdm ngan ngudi
ngoai trdi va hang ngan nguai trong nha, Trung tam Hoéi chg

Trién Iam Quéc gia khong chi d@m bao cong suat cho cac dai
trién 1am ma con san sang cho cac su kién quy mé I6n nhu
dai nhac hoi, 1& hoi quéc gia, trinh dién cong nghé tam ¢é...,
déap Ung tiéu chuan khit khe nhat tir cac nha t6 chiic quéc
t&€; dong thoi ma ra mot hudng ti€p can hoan toan méi cho
nganh trién 1am - héi nghi (MICE) tai Viét Nam.

Mét trong cac dong luc dac biét thic day ky tich thi cong
ctia Trung tdm Hoéi chg Trién |am Quéc gia la su kién Trién
lam Thanh tuu Dat nudc - 80 nam Hanh trinh Déc lap - Tu do
- Hanh phug, tai hién hanh trinh phat trién dat nuéc gan mot
thé ky sé dién ra ngay 28/8 - 05/9/2025. Day la lan dau tién, tat
ca cac tinh thanh, cac bo - ban - nganh va doanh nghiép cac
khéi trén toan quéc hoi tu trong moét trién lam cap qudc gia,
du kién thu hat hang triéu lugt khach téi tham quan va cing
nhau khai day niém tu hao dan toc.

Viéc trién khai xay dung than t6c dé kip t6 chiic Trién
Iam dac biét trén khong chi cho thdy tiém luc tai chinh viing
manh, nang luc trién khai chuyén nghiép va kha nidng quan
tri du an hiéu qua cda Tap doan Vingroup; ma con khéng
dinh tinh than phung su quéc gia cling nhu thuc luc manh
mé trong ky nguyén vuon minh cta khéi doanh nghiép tu
nhan Viét Nam.
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Bep de séng, BEn d

6 nhiing vat liéu chi don thuan dé xay dung. Nhung
cling c6 nhiing vat liéu tao nén phong cach séng.
Royal Sintered Stone (da nung két) khéng chila mot
tam da, ma |3 hai thé cha thién nhién, dugc tai sinh
bang cédng nghé hién dai, @& moi khéng gian tré thanh noi
ban muén séng va yéu moi ngay.
TU nhiing khoang chat tinh khiét nhat, qua ap luc khéng
16 va nhiét d6 hon 1.200°C, Royal Sintered Stone ra ddi voi
bé mat chong tray, chéng tham, chiu nhiét va bén viing theo
nam thang. Cham tay vao, ban cdm nhan dugc su mat lanh
cla d4, su vitng chac cua thaoi gian va vé dep nhu viia dugc
thién nhién cham khac.
Nhiing duong van tai hién qua cong nghé Sacmi
Continua+ va Deep Digital khong chi dep, ma con c6 chiéu

Lién hé: Mién Bac: 0916887070 (anh Quang);

Mién Trung: 0917500578 (anh Lam);

&

sau, sac nét va cdm giac cham nhu that. T trang tinh khoi ctia
Calacatta, xdm sang trong Covelano dén am ap Travertino,
moi tam da la mét cau chuyén, mét ca tinh.

Trong phong khéch, né bién buc tudng thanh tac phdm
nghé thuat. G gian bé&p, mat ban khong chi la noi ndu nuéng
ma con la diém tu hop, trd chuyén. Trong phong tdm, tiing
tam da git vé tuci mdi, sach sé, chéng lai thai gian. Va &
nhitng cong trinh I&n, né dng viing truéc moi thi thach.

S& hiru Royal Sintered Stone la chon su hoan my, tinh té
va bén bi. La dé mbi goc nha, mébi buéc chan, méi cai cham
déu ké vé mot phong cach séng dang cap.

Royal Sintered Stone - khong chi la vat liéu, ma la Ioi
khadng dinh rdng ngudi Viét c6 thé tao ra nhiting gi tét nhat,
dep nhat va bén nhat, dé tu tin budc ra thé gidi.

Mién Nam: 0919505558 (anh Tuing)
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Showroom Eurostone Sala: S6 25 Dusng s6 10, Phusng An Khanh, TP H6 Chi Minh
eurostone Nha may: Dusng s6 4, cum cong nghiép Phu Thanh - Vinh Thanh, ép 3, xa Nhon Trach, Déng Nai
DELES ko e Sy GAng of3 Website : eurostone.vn Hotline: 0903 930 126
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Dekton gép phan gidp Dy dn xanh Etown 6 - e
TP.HCM dat chung chi LEED Platinum Ver.04,
cdp do6 cao nhét chudn LEED cua hoi dong
Céng trinh Xanh Hoa Ky

Uu diém coa Dekton

e TRt

Chéng fia UV~ Cing7.5-83Mohs  Chéng mai mon

U ) Lot

Dé vé sinh &

it bao tri
€urostone

L0 1w ko g aing Blng oo . e L ‘ 3 $ I I

Chiv nhigt do  adang mauséc/ven  Han ché gian

Chéng thém & Chiu lyc t6t

nd nhiét

Vé Eurostone

Dugc thanh [ap tir ndm 2010, Eurostone la
don vi tién phong trong linh vurc tu van — thiét
ké - thi cédng dé 6p lat cao cap tai Viét Nam.
Ching t8i tin rdng, moi céng trinh khéng chi
can dep ma con can ding kY thuat, ding gu
thdm my va bén virng vai thai gian.

Dekton & Silestone - Khéng chi la da, ma la
tuyén ngén vé gu song

ld nha phén phoi doc quyén tai Viét Nam
cla Tap doan Cosentino (Tady Ban Nha) -
Eurostone mang dén hai dong dé nhéan tao
dan dau toan cau: Dekton va Silestone. Bdo
“Sau khi dong hanh cing hanh chinh hang 1&n dén 25 nam (d6i véi
Eurostone, Tém nhan ra rang hang muc 6p bép), dat tiéu chudn toan cau vé
chét lugng khéng chi dén tur mdi trudng, an todn va phét trién bén virng.
san phdm, md& con tr con
ngudi. DOi ngd tur vén cla Giai phap da cao cép toan dién cung
Eurostone lam viéc bang cdi dai su Eurostone - ca si My Tam
tdm — khéng chi don thuan la
“ban m6t sdn phdm” ma la
cung khdach hang fim ra gidi
phdp hoan hado cho khéng gian

cung Eurostone
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Op mat dyng, mat fign Op ban - dao bép Op phong tém - lavabo Op cau thang
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song clia ho.”
- Ca sT My Tém
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CONG TY CO PHAN XI MANG VICEM HA TIEN
Tru so: 604 V5 Vian Kiét, Phuong Cau Ong Lanh, TP, H6 Chi Minh
bién thoai: (028) 38 368 363; Fax: (028) 38 361 278

Email: hatienl@vicemhatien.com.vn

Website: https://vicemhatien.com.vn




PHAN BON A MAU

HAT NGOC MUA VANG

TONG c;A TRI CHUONG TRINH HON
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1.000.000

GIAI MAY MAN

_u Ap dung tir 15/04/2025 dén 28/02/2026

Tim Ma QRcode DAN trong

CACH THUC THAM GIA bao NPK Ca Mau va tham gia
Budc 1: Mé bao NPK Ca Mau tim ma QRcode dan trong bao san pham va tham gia béng céch: d,lmg ﬁnh déCé co’hai nhén

Cach 1: Quét ma QRcode va dién céc thong tin theo quy dinh sau do bam GU1 MA DU THUGNG dé tham gia on e2e > ~” =
nhiéu giai thuong hap dan!

(cdch thdre nay hoan toan mién phi).
Cach 2: GUi Ma Du Thudng bang SMS theo cu phap (7.000d7/tin nhan):
PBCM <dau cach> <MA DY THUGNG> glii 6089 (M3 du thudng gém 10 ky tu duoc in trén tem QRcode).

Budc 2: Nhan théng bao tir PBCM xac nhan Giri Ma Du Thudng thanh cong va tring thudng (néu cé)
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Giai May Man sé duoc nap tién truc tiép vao sé dién thoai dang ky cua khéch hang.
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TRUNG TAM THU NGHIEM KHIi THAI
PHUONG TIEN GIAO THONG CO GIGI DPUONG BO

NATIONAL MOTOR VEHICLE EMISSION TEST CENTER - NETC

Bia chi: Km 15+200, Quéc 16 1A, thdén Yén Phu, xd Ngoc Hoi, TP. Ha Néi
bién thoai: 0243.6893666; Fax: 0243.6893555
Gidm déc: Nguyén Déng Phong

rung tdm Th& nghiém khi thai

phuong tién giao théng co gidi

duong bo duoc thanh lap ngay
21/09/2009 theo Quyét dinh s& 2737/Qb-
BGTVT clia B6 truding B Giao théng van tdi
(nay la B4 Xay dung). Trung tdm duorc trang
bi hé théng thiét bi thir nghiém khi thai, do
dd khdi, do tiéu thu nhién liéu/ndng lugng
dat chudn chau Au.
CACLINH VUC THU NGHIEM:

o Thir nghiém khi thai ciia phwong tién giao
théng duwdng bo theo tiéu chudn mirc
2,3,4,5:
+Xe mo 6, xe gén mdy.

+ Xe 6 t6 hang nhe.

+BPong co 6t6 hang nding. B\ \
¢ Do tiéu thu nhién liéu/néng lvong: B\ Wﬂé

+Do murctiéu thu nhién liéu b&ing phuong phép can béng cacbon. -

+Do muc tiéu thu nhién liéu b&ng phuong phép do truc tiép. ]

+ Do murc tiéu thu ndng lvong ddi véi mo té dién, xe gdn mdy dién, 6 té

dién va 6 t6 hybrid dién hang nhe.

e Dich vu ky thudt khéc: Thir nghiém theo yéu cau d8i véi cdce dich W
thudt theo quy dinh ctia Cuc Dang ki€m Viét Nam va quy dinh phdp ludt.
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CONG TRINH LONG HUNG

VA NGAY”TRUYEN THONG
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NGANH NGHE KINH DOANH CHINH:

+ Xay dung cdc céng trinh dudng sat
va dudng bo.

+ Xdy dung cdc cong trinh hdm va cau.

+ Xay dung nha cac loai.

+ Hoan thién cong trinh xay dung.

+ Chudn bi mat bdng.

+ Xay dung cac cong trinh ky thuat dan
dung.

+ Budn ban vat liéu, thiét bi Iap dat
khac trong xay dung.

Pia chi: $6 68 ngdch 124/45, ngd 124 dudng Au Co, phudng Hong Ha, TP Ha Nai
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NGHIEN CUU

ENgay nhan bai: 24/6/2025 BNgay slra bai: 10/7/2025 BMNgay chap nhan déng: 24/7/2025

Thuat toan tim toa dé tam quay tuc thai cua
lien két duong han goc duéi tac dung cua luc
léch tam

Algorithm for determining the instantaneous rotation center coordinates of fillet weld
joints under the effect of eccentric force

> PGS.TS DAO VAN DINH®, TS TRAN VIET HUNG
Khoa Céng trinh, Truong Pai hoc Giao thong van tai
“Email: daovandinhkc@utc.edu.vn

TOM TAT

Lien k&t han gac duge st dung rét nhigu trong céc ket cdu thép xay dung. Cac lign ket han gac dudi tac dung cia lyc [éch tam rét phd
bién trong thuc t& xay dung. Hién nay & Viet Nam, viéc thigt ke cac mdi ndi nay thuing dua trén phan tich dan hai. Trén thé gigi tdn tai
hai phireng phap phan tich thigt ke loai lign ket nay, da 1a phan tich dan hai va phén tich theo cuang da gigi han hay con goi |3 phrong
phap tam quay tirc thiri. Pheong phap tam quay tic thii cho két qué thyc t& va chinh xac hon, tuy nhién phrong phép nay cd nhuge
digm |3 tinh toan phirc tap hon, Iy do |3 khang dé dang tim duoc toa do cia tam quay tic thii. Vi Iy do nay ma trong sd tay xay dung
thep cia My (manula - AISC), ho lap ra bang tra tro gidp cac nha thigt ke (bang 8.4 dén bang 8.1l trong sd tay). Tuy nhign, ddi vai Viet
Nam ca mat bét cap trong bang tra cia AISC 13 sir dung don vi US. Dé giai quyt bai toan tim toa da tdm quay toc thi, bai bao nay trinh
bay thuat toan tim tdm quay tic thii cia lign ket han goc dudi tac dung cia lec [ech tam.

Tir khaa: Lien ket han gac; lyc |éch tam; thuat toén; phan tich dan hai; phan tich theo crdng da giei han; tam quay tic thii.

ABSTRACT

Fillet welds are widely used in steel structures. Fillet welds under the effect of eccentric force are very common in construction
practice. Currently in Vietnam, the design of these joints is often based on elastic analysis. In the world, there are two methods for
analyzing and designing this type of connection: Elastic analysis and analysis by limit strength, also known as the instantaneous center
of rotation method. The instantaneous center of rotation method gives more practical and accurate results, however, this method has
the disadvantage of being more complicated to calculate, the reason is that it is not easy to find the coordinates of the instantaneous
center of rotation. For this reason, in the American steel construction manual (Manual-AISC). they created a lookup table to help
designers (table 8.4 to table 8.11 in the manual). However, for Vietnam, there is a shortcoming of the AISC lookup table that uses US
units. To solve the problem of finding the coordinates of the instantaneous center of rotation, this paper presents an algorithm for
finding the instantaneous center of rotation of a fillet weld joint under the effect of eccentric force.

Keywords: Fillet welds; eccentric load; algorithm; elastic analysis; ultimate analysis; instantaneous center of rotation.

1.DAT VAN BE tich dan héi con nhiéu diém han ché nhu chua xét dén anh huéng
Trong két cdu thép, cac lién két han géc chiu luc léch tam rat cla hudng tai, cho két qua qua thién vé an toan, nhung tai Viét Nam
hay gap trong thuc té. Hién nay, Vién Thép xay dung Hoa Ky AISC hién nay tinh toan cac lién két han géc chiu luc 1éch tam chi st dung
cho phép st dung hai phuaong phép, phuong phap phan tich dan phuong phap phan tich dan hoi, ly do cho van dé nay la viéc phan
hoi va phuong phép phan tich theo cudng dé gidi han hay con goi tich tinh toan bang phuong phap tdm quay tuc thai kha phuc tap,
la phuang phap tam quay tuic thai (IC). Mac du phuong phap phan viéc xac dinh toa dé clia tam quay tuc thoi cling khong don gian.
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Van dé dat ra la can thiét phai co cong cu hé trg cac ky su thiét ké
nhu phan mém hoac bang tra véi cac don vi SI.

2. GIGI THIEU PHUONG PHAP TAM QUAY TUC THOI

Mét phuong phép phan tich d€ du doan cudng dé clia cdc mai
néi han nhu moét ham cla hudng tai da dugc Butler va Kulak phat
trién nam 1971 [2]. Trong ndm 1972, Butler va Kulak da céng bé céc
nghién ctu thuc nghiém lién két han géc léch tam [3].

Do léch tam tao ra ca chuyén ddng quay va chuyén déng tinh
tién clia mot phan tir két ndi so véi phan ti kia. Hiéu ting két hop
clia chuyén déng quay va chuyén déng tinh tién nay tuong duong
véi chuyén déng quay quanh moét diém dugc xac dinh 1a tam quay
tuc thai (IC) nhu minh hoa trong Hinh 1. Vi tri cda IC phu thuéc vao
hinh dang ctia nhém méi han cling nhu hudng va diém &p dung tai.
M&i quan hé bién dang tai trong cho mét doan chiéu dai don vi ctia
ma&i han, nhu minh hoa trong Hinh 2, la mét phép tinh gan ding
cla phuong trinh do Lesik va Kennedy (1990) [5] dua ra. D6 bén cat
danh nghia clia phan t& méi han, F_, bi gi6i han béi bién dang, A
cla doan ma&i han dau tién dat dén gidi han clia no, trong dé:

F,,=0.60F, (1+0,5sin"* 6,) f (7, )

Trong do: F,, - Cudng dd phén loai cila méi han (MPa); 6, - Géc
gilra truc cia phan doan dudng han va phan luc ctia né (d6); f(p) -
Mot ham clia ty 1é bién dang ctia phan ti so véi bién dang ciia né &
Ung suat téi da [5].
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Hinh 1. Cac thanh phan luc tac dung 1én méi doan dudng han theo phuang phap tam
quay tuc thoi

Tai trpng danh dinh doimg hin, P /Py

0 01 oz 03 0.4

Hign dang danh dinh duimg hin, A)/w

Hinh 2. Cung do mdi han goc nhu mot ham clia goc tai, 0

Trinh ty tinh toan nhu sau:

1. Chia mat cat dudng han & lién két thanh cac phan doan
dudng han (goi la cac phan tl)

- Xac dinh géc dinh huéng cla cac doan dudng han 6, cac
dudng han nam ngang 6 =0°, cac dudng han thing diing 8, =90°.

- Chon hé truc toa d6 ban dau oxy nhu Hinh 1, xac dinh toa
d6 cua tim cac phan td, tinh toan d6 trong tam O cla cac mat cat
dudng han.

2. Gid dinh mét tam quay tuc thai IC ¢6 toa dé trong hé truc
oxy laxq Y,

- Thanh lap hé truc toa d¢ di qua tam quay tuc thai OXY, xac
dinh toa dé cac phan ti trong hé truc toa d6 mai;

-Tinh khoang cach tir tdm quay tuc thoi dén trong tdm clia cac
phén t&r duong han, géc8,0,4 .

AR @

~

e

if 9w=o"41-;g=‘4$uv[|x"} (3)

if 8, =90° 6 = ASE\T[—-l]

4

—0.65

A, =mju(1,037(6, +6) ;0,17]

-Tinh cacgiatriA /r, tim gia tri (A /r) nho nhat goila (A /1) ..

- Tinh gia tri bién dang trong phan t&r dudng han (A) khi mot
trong cac phan tlf dudng han dat t6i bién dang dut gay A ;:

sl 5)

-Tinh A_, |3 bién dang ctia phan tl dudng han noi né sé dat téi
cuong do danh dinh.

Ay =0,209(8 +2)"
(6)
-Tinh ty s6 gitta A, va A_ va goi la p;:
Al
pr — z
Ay (7)

-Tinh ham s6 f (p). Ham f (p) cho biét su thay ddi clia tai trong
lién quan dén bién dang. Theo Lesik va Kennedy (1990), [5] dua ra
nhu sau:
f(p,)=8.234p:
1 1

f(p,)=—13.29p, +457.32p? —3385.9p? (8)
1 1 1

0< p, 0.0325

+9054,29p% —9952,13p> +3840,71pF ; p,>0,0325

Theo AISC Manual 13y f (p) don gidn nhu sau:

f(p)=[p,19-0.9p)]" 9)

3.Tinh (ng suat trong cac phan doan dudng han, tinh cac luc
trong cac phan doan dudng han, thiét l1ap cac phuong trinh can
béang:

- Tinh Ung sudt trong cac phan doan dudng han theo céng
thuac (1);

- Tinh luc tdc dung trong cac phan doan dudng han:

R _.=F_.0,707w!

oo™ (10)

| - Chiéu dai phan doan dudng han.

-Phan tich lyc tdc dung trong cac phan doan duong han thanh
hai thanh phan theo truc OX va OY, tinh mé-men do luc R géy ra
véi tam quay tuc thoi.

¥,
R_=-R %

XJ'
R, =R, 7 (12)
Mf,fc = Rmr' (]3)
-Tinh hgp lucP .
2SR () s

-Thanh lap cac phuong trinh can bang:
Phuong trinh can bang luc theo phuang ngang:

P, =-Psné+Y R, =0 (15)
Phuong trinh can bang lyc theo phuong ding:
P, =—P,cos6+Y R, =0 (16)

Phuong trinh cdn bang mé-men ldy véi tam quay tuc thoi:
My e=—Fyx (y0+y}’ Vi } +F,y [xo +xp _Iic}_zkm'r} =0 (17
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X, Yy, - Toa d6 trong tdm clia cac duong han & lién két.

Khi ba phuong trinh (15), (16), (17) khong thoa man, |ap lai cac
budc 2 va 3 cho dén khi thda man. Khi ba phuong trinh can bang
trén théa man ta c6 dugc tam quay tuc thdi va gia tri OP  chinh la
Iuc I16n nhat ma lién két c6 thé chiu dugc.

3.50 DO KHOI CUA PHUGNG PHAP TAM QUAY TUC THOI
VA THUAT TOAN

Mét so d6 khéi dé viét code cho thuat todn tim tam quay tuc
thoi ciia nhém dudng han goéc dudi tdc dung cuda luc léch tam nhu
Hinh 3.

Dua trén sg d6 khéi & Hinh 3, mét chuong trinh viét bang ngén
ng(t Iap trinh Python ciing dugc xay dung dé hé trg tinh toan theo
phucng phap tam quay tuic thdi mét cach tu dong. DE tinh toa do
clia tdm quay tiic thai x, y,. théa man ba phuong trinh can bang
(21), (22), (23), ta c6 thé sit dung ham c6 sdn scipy.optimize.least_
squares (https://docs.scipy.org/doc/scipy/reference/generated/
scipy.optimize.least_squares.html) & trong thu vién ma nguén mé
ma scipy [6]. Ham nay thuc hién tra ra mét nghiém xap xi (X Y, ) cla
hé phuong trinh phi tuyén tinh (ba phuong trinh can bang) bang
céch t6i thi€u héa téng binh phuang cac phan du cta hé phuong
trinh. V& mat phuong phap, ham st dung thuat toan Trust Region
Reflective [4] d€ diéu chinh gia tri cda (x, y,) qua nhiéu budc ldp
cho dén khi sai s6 dugc t6i thiu héa. Pong thdi, gia tri khai tao ban
d4u (0, 0) dugc st dung dé bat dau qua trinh téi uu. Hinh 4 13 giao
dién cta phan mém tam quay tuc thai ctia nhom dudng han goc
chiu luc léch tam.

Nhip 26 lidu:
Dang dwong han, céc kich thwde duimg han va loai que han;
Thanh 1ip hé truc toa d6 xoy
Toa dé didm it lye: Xpgi Ypos £0¢ chi phureng tde dung cia lue: &
Sai sd muc tigu: Qearget

¥

Tinh trong tim cia nhom dwdmg han: ¥ opnier Voenter
P 18ch tim coa luc P voi tim cia nhom dwimg han:
Xp = Xpo ~ Xeemerz Vp = Voo ~ Vewmar
Chia dwirnz han thinh cic phén doan dwimg han AL = Lmm:
Xac dinh toa d6 cia cdc phia doan dwdme han, ooc chi hedng cia phin doan. 8,

+
| Gid dinh: 1,02 g l*
Tinh: Xj; Y[-. 1y 6, Agr By /1y tim (Ag /) min
(A Rz A
T A, =7 =L | A =0,209(6+2) 7, p=—1;
Nr ' "A,
o3
(_p )=[7,(1.9-0.95,)]
& 15 o
Tink: F,_ = Fo (l+sm 8 ) (pr );Rm_r =F_ 0707wl
o X,
Ry __'Rm'l_' R, =R _. " ‘Mr;o =R_I
P =-P, sinE—ZR =a;:P, =P cosé+7 R =uw,;
M, e ="Pux (Yo +2p—. J+Pm (|‘ X —Xp )= R T = a
Kiém tra: .
lay| = @rarger Sai

letal < eargae

Nudt ra: 28 Vet Py

Hinh 3. So d0 khdi clia phan mém tdm quay tiic thoi
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Hinh 4. Giao dién cia phan mém tam quay tic thoi

4, XAC NHAN VA DUNG PHAN MEM KHAO SAT

a) Xac nhan tinh chinh xac so véi bang tra ctia AISC Manual
15th edition 2017

Hai nhém dudng han chir C nhu sau:

-1=100 mm; a=1,0; k=0,5 (dudng han dung: | = 100 nm hai
duong han ngang: kl =50 mm; xp =al = 100 mm);

-1=300 mm;a=0,6; k=11 (duong han dung: | = 300 nm hai
duong han ngang: kl = 300 mm; xp = al = 180mm).

Sai s6 tinh nhu sau:
o= Fise 19w,

P,

AlSC

Eror =

Trong d6: P, - Stic khdng cé hé s6 cla lién két theo phan mém;
Psc - Stc khang c6 hé s6 ca lién két theo bang tra ctia AISC manual
2017 [1].

K&t qua nhu sau:

Bang 1. So sanh két qua theo phan mém va theo bang cla
AISC 2017

L=100mm; a=1.0; k=05 L=300mm;a=0,60; k=1.0
S (@6)| Peyg(kN) | Pgse (KIN) |Sai s %) S (A0)| Pong (KN) | Paysc (KN) |Sai 56 %
0 §2.97 82.90 0.09 0 645.20 644.82 0.06
15 §4.95 84.39 0.67 15 654.97 653.76 0.19
30 91.24 90.84 0.44 30 685.85 685.03 0.12
45 103.66 103.25 0.39 45 740.45 738.64 025
60 125.81 125.09 0.58 60 820.95 819.06 0.23
75 164.26 163.81 0.27 75 903.59 902.45 0.13

Nhdn xét: Sai s6 |6n nhat chua t6i 0,7%, di€u nay ghi nhan tinh
chinh xac ctia phan mém.

b) Khéo sat stc khang theo mét s6 tham s6

Hinh 5 1a biéu thi su khao sat stc khang ca hai nhém dudng
han: Hinh 5a la nhém dudng han chir C c6 dudng han ngang bang
mot nlfa chiéu dai clia dudng han ding, két qua la stic khang tang
phi tuyén lién tuc khi géc 8 cda tai tdng. Hinh 5b 1a nhém dudng han
ch(t C c6 dudng han ngang bang chiéu dai ciia dudng han dung, két
qua suic khang tang cham hon.

10
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| = 30hmm: ki = 300amm;
o i xg = al = 180mm /H
g = a
3 e
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Hinh 5. Thay ddi stic khang theo géc & trong hai trugng hgp
Hinh 6 khéo sat 3 nhém dudng han chit C, ma téng chiéu dai
dudng han khéng déi, nhung phan bé khac nhau, chiéu dai dudng
han ding gidm dan tir 300 mm xuéng 100 mm. Két qua cho thay
anh huéng cta dudng han dung 1én stic khang cua lién két kha
manh khi géc 6 = 0° — 55°, khi géc 6 = 60° — 75° dnh hudng cla sy
phan b6 dudng han la khéng nhiéu.
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Hinh 6. Thay ddi sttc khang theo chiéu dai dudng han ding | khi 1= 900 mm

Hinh 7 khdo sat su thay d8i clia stic khang theo toa dé luc X,
clia nhém dudng han chir C c6 téng chiéu dai cac dudng han 1a 900
mm. Két qua cho thdy stic khang gidm khi x_ téng lén, tuy nhién khi
go6c & = 80° anh hudng cua x, lén stc khang la nhé.

e = 3000w 8] = 100mm
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Hinh 7. Thay dai stic khéng theo toa d9 luc Xy khi hinh dang va kich thu6c céc duong
han khdng déi

Xp = 150mim

5.KET LUAN

Trong lién két han gdc dudi tac dung cuta luc léch tam tam
quay khéng nhiing phu thuéc vao dé léch tam va phuong cuda luc
tdc dung ma con phu thudc vao phuong clia truc dudng han, chiéu
dai clia cdc dudng han thanh phan trong lién két.

Phuong phap phan tich dan hoi dua trén gia thiét tam quay c6
dinh trung vdi trong tam ctia nhém dudng han & lién két nén chua

that xac thuc. Nhung phuaong phap nay c6 uu diém la tinh toan don
gian va an toan.

Phuong phap tam quay tuic thi dua trén cac gia thiét phu hgp
VGi su lam viéc thuc t& cla nhém dudng han nén cho két qua chinh
xac hon déng nghia véi tinh kinh té€ cao han. Tuy nhién, phucng
phap tam quay tuc thaoi tinh toan kha phuc tap, doi hdi phai cé sy
trg giup ctia may tinh.

Phuong phap s dung bang tra cia AISC manual cé nhugc
diém th nhat la don vi tinh, thi hai la chi c6 mot s6 goc nhat dinh
¢6 bang tra, cac goc cuda lyc tdc dung khac véi gdc trong bang phai
ndi suy phi tuyén nén gay kho khan cho ngudi dung.

Phan mém tam quay tuic thai ICKCA-UTC dé st dung, cho két
qud cho bt ci goc nghiéng nao cuda luc. Hon niia, né cé thé phu
hgp trong céc phan tich s6, do khéng phai tra bang, ndi suy.

Trong cac thiét ké nén si dung phuong phéap tam quay tuc
thdi, do phuong phap nay viia xac thuc hon lai phu hgp véi xu
huéng cua thé gidi va cing mang tdi lgi ich kinh té han.

L&i cdm on: Nghién ctu nay dugc tai trg béi Truong Dai hoc
Giao thong van tai trong Dé tai ma s6 T2025-CT016.
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T6i uu hoéa mang luéi van tai phuc vu xuat
khau sau rieng tuoi tu Tay Nguyén sang Trung
Quéc - truong hop cuaa tinh Dak Lak

Optimizing the transport network for fresh durian export from Vietnam's central highlands
to China - a case of Dak Lak province
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Trudng Dai hoc Quéc té, Dai hoc Qudc gia TPHCM
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TOM TAT

Nghien citu nay ke thira ma hinh tdi vu hoa mang ludi van tai da muc tiéu bang phuong phap quy hoach tuyén tinh nguyén hén hgp
d& dugc nhom tac gia cong bd trudc da nhdm danh gia kha nang ing dung trong hoat dang xuét khdu sdu riéng tir tinh Dak Lak
sang Trung Qudc. Dir lieu ddu vao bao gdm vi tri ving trang, diém dang gai, trung tdm phén phdi, thi trreeng nhap khdu, ma tran chi
phi - thri gian va giai han bao quan 168 gie. Ma hinh dugc gidi bang phan mém CPLEX vai ba kich ban: Tdi wu chi phi, tdi wu thi gian
va tdi vu da muc tiéu. K&t qua cho thay sy danh ddi rd rét gitra chi phi va thiri gian van chuyén. Dic bigt, trong khoang trong sd tir
0,60 d&n 0.75. chi sd tdng hop 0 gidm va dn dinh, phan anh kha nang dat trang thai can bang hop |y giita hai muc tigu. Ma hinh cho
thay tiém nang irng dung thuc tién trong thigt k& mang luai logistics phi hep vai tirng muc tigu kinh doanh va dic tho thi treang.
Tir khéa: Ma hinh MILP; mang lrai van tai; tdi vu da muc tiéu.

ABSTRACT

This study builds upon a previously published multi-objective transportation network optimization model using the Mixed-Integer
Linear Programming (MILP) method to evaluate its applicability to the export of fresh durian from Dak Lak province to China.
Input data include the locations of planting areas, packing stations, distribution centers, import markets, a cost-time matrix,
and a preservation time limit of 168 hours. The model is solved using CPLEX software under three scenarios: cost minimization,
time minimization and multi-objective optimization. Results indicate a clear trade-off between transportation cost and delivery
time. Notably, in the weight range from 0.65 to 0.75, the compaosite index [l decreases and remains stable, indicating the potential
to achieve a reasonable balance between the two objectives. The model demonstrates strong practical potential for designing
lngistics netwaorks aligned with specific business goals and market characteristics.

Keywords: MILP model; multi-objective optimization; transportation network.

1. DAT VAN PE trong ntra dau nam 2023 lén 32,81% trong cling ky nam 2024 [1].

Trong nhiing nam gan day, Viét Nam da khang dinh vi thé la Khu vuc Tay Nguyén, dac biét la tinh D3k Lik dang ndi lén nhu
mot trong nhiing quéc gia xudt khiu sau riéng quan trong tai khu trung tam san xuat va cung Uing sau riéng phuc vu xuat khau. Tuy
vuc chau A, dic biét la sang thi trudng Trung Quéc. Theo s6 liéu tu nhién, t6c 6 M3 réng vung trong va san lugng gia tang nhanh
Hiép hoi Rau qua Viét Nam (VINAFRUIT), ty trong sau riéng Viét Nam choéng da tao ra ap luc 16n déi véi hé thong logistics, dac biét trong
trong téng kim ngach nhap khau ctia Trung Quéc da tang tir 23,73% khau thu gom, bdo quan va van chuyén dén cac thi trudng tiéu thu
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trong khoang thai gian cho phép. Thi trudng Trung Qudc hién dang
chuing kién su canh tranh ngay cang khoc liét tir cac quoc gia xuat
khau sau riéng truyén théng nhu Thai Lan va Malaysia. Trong béi
canh dé, viéc xay dung mot mang ludi van tai hiéu qua la diéu kién
then chét dé bado dam chat lugng san phdm va nang cao nang luc
canh tranh cia néng san Viét Nam trén thi trudng quoc té.

Trén co s& dit liéu thuc té vé vi tri vung tréng, cg s& dong goi,
chi phi va thai gian van chuyén, nghién ctru nay ké thira mé hinh tdi
uu héa tuyén van tai da muc tiéu st dung phuong phap quy hoach
tuyén tinh nguyén hén hop (MILP) tir céng trinh trudc va tiép tuc
phat trién bang cach ap dung vao moét tinh huéng thuc tién nham
dé xudt phuong an thiét ké mang luéi van tai t6i uu phuc vu hoat
déng xuat khau sau riéng ti khu vuc Tay Nguyén dén cac diém tiéu
thu tai mién Bong Nam Trung Quéc. Muc tiéu cia nghién cdu la
déng thdi t6i uu hoa chi phi van chuyén va thai gian giao hang, qua
d6 nang cao hiéu qua chudi cung iing ndng san tuoi séng trong boi
canh canh tranh quéc té ngay cang gia tang.

2. PHUONG PHAP NGHIEN cUU

Nhiéu nghién ctiu da tap trung vao viéc t6i uu héa mang luéi
van tai nham nang cao hiéu qua phan phdi va gidam chi phi, déng
thai duy tri chat lugng ndng san tuoi trong qua trinh thu gom va
van chuyén. [2] da phat trién mé hinh dinh tuyén phuong tién tich
hagp, gitp gidam chi phi phan phéi va ddm bao giao hang ding thoi
gian, gop phan nang cao tinh bén viing trong chudi cung ting néng
san. [3] dé xuat mo hinh t6i uu héa da muc tiéu nham déng thoi
gidam chi phi va suy gidm d0 tuoi trong cac giai doan thu hoach,
luu trit va van chuyén. Trong béi cdnh thuong mai dién t& néng san
phét trién, [4] Ging dung thuat toan dan kién cai tién dé xay dung 16
trinh giao hang tiét kiém nang lugng, gitp gidm dang ké chi phi van
chuyén. Bén canh d6, van dé quan tri mang ludi logistics ciing dugc
quan tam, dac biét véi cdc mé hinh phan quyén hoan toan trong
diéu phai chudi, cho thay hiéu qua trong viéc rut ngan thaoi gian xu
ly va gidm chi phi logistics, nhat la d6i véi cac ho néng dan nho tai
cac nudc dang phat trién [5]. Nhiing nghién ctu trén nhan manh
vai trd clia cac y&u té nhu phan b nguén luc, 1ap lich don hang, téi
uu hoa tuyén dudng va cau trdc quan tri trong viéc thiét ké mang
lugi van tai hiéu qua cho néng san tuai. Nghién ctiu nay ké thira mo
hinh quy hoach tuyén tinh nguyén hén hgp da muc tiéu (MILP) da
dugc nhom tac gia xay dung va cong bé trén Tap chi Xay dung, s6
thang 7/2025 [6]. M6 hinh cho phép t6i uu dong thoi hai muc tiéu la
téng chi phi va téng thai gian van chuyén trong thiét ké mang ludi
logistics da tang vdi cac bién quyét dinh dang lién tuc va nhj phan,
phu hop véi bai toan té hgp trong chudi cung ing ndng san tuoi.

Trén nén tdng mo hinh toan da dugc thiét lap, nghién cdu nay
tap trung vao giai doan mé phong vai bd dit liéu thuc té& do doanh
nghiép xuat khiu siu riéng cung cap nham kiém chung tinh kha thi
va hiéu qua ting dung mé hinh trong diéu kién van hanh cu thé. Dir
liéu dau vao bao gém: (i) Vi tri 15 vung trong (Loading Points - LP),
6 diém dong géi (Export Packing Houses - EP), 4 trung tdm phan
phéi tai clra khdu va cadng bién (Distribution Points - DP) va 3 thi
trudng nhap khau tai Trung Quéc (Import Areas - 1A); (i) ma tran
chi phi va thai gian van chuyén gitra cac cap nut; (iii) nang luc xdr ly
tai ting diém trung gian va (iv) gii han bdo quan san phdm nham
duy tri chat lugng sau riéng tugi trong sudt chudi cung Ung lanh. Hé

théng tuyén van chuyén dugc cau hinh theo ba phuong thic chinh,
phan anh thuc tién trién khai: (1) Van chuyén bang xe tai lanh 15
tan (tuang duong 1 TEU) tir ving tréng dén diém dong gai; (2) van
chuyén bang container lanh 40'RF (2 TEU) dudng bé tir diém déng
g6i dén trung tdm phan phéi tai bién gidi phia Bic va (3) van chuyén
bang container lanh 40'RF dudng bién tir diém déng goi dén cang
C4t Lai va ti€p tuc dén thi trudng nhap khau qua tuyén hang hai.

Tung cung dudng trong mang ludi dugc gén chi phi va thoi
gian cu thé tuang Uing vdi phuang thic van chuyén da chon, dadm
béo tuan thi cac yéu cau ky thuat ctia chudi cung Ung lanh va diéu
kién thuc té€ nhu tai trong, cu ly va hinh thic khai thac. Toan bo dit
liéu dau vao dugc tich hgp vao mé hinh MILP va tién hanh gidi theo
ba kich ban: (i) t6i uu chi phi; (ii) t6i uu thoi gian va (iii) t6i uu da muc
tiéu. Phan tich dugc trién khai qua hai budc: Dau tién, mé hinh dugc
gidi theo tirng ham muc tiéu don dé xac dinh gia tri t6i uu riéng biét
cho chi phi va thgi gian. Sau d6, hai ky thuat gidi da muc tiéu dugc
ap dung gom: (1) Phuong phap gan trong s6 (weighted sum), khao
sat cac nghiém véi trong s6 chi phi w,€[0;1] va (2) phuong phép
Minimax nham xac dinh nghiém cé do léch téng hgp nhé nhat so
VGi cac gia tri t6i uu don muc tiéu da xac dinh trudc d6. Mé hinh
duoc gidi bdng phan mém IBM ILOG CPLEX véi dau ra bao gém téng
chi phi, téng thdi gian va chi s6 tich hgp Q nham cung cip co s&
dinh lugng ré rang d€ danh gia hiéu qua van hanh va lua chon ciu
hinh mang lugi phu hgp v&i muc tiéu chién lugc clia doanh nghiép
trong tiing bdi canh thi trudng cu thé.

3. KET QUA NGHIEN cUU

Cac tham s6 dau vao dugc trinh bay téng quan trong Bang 1,
bao gém théng tin vé s6 diém vung tréng, ¢ s& dong goi, diém
phan phéi, khu vuc nhap khiu, nhu cau thi trudng va cac rang budc
van hanh thuc té nhu ngudng thai gian bao quan sau riéng tuoi.

Bang 1.Téng quan tham s6 dau vao ctia mo hinh

Thanh phan Gia tri

Vung tréng 15 diém khao sat tai tinh D3k Lak

Ca sG dong goi 6 co s& dong goi dugc doanh nghiép st dung

DPiém phan phéi 4 (gém 3 clia khdu va 1 cdng Cat Lai)

3 khu vuc tiéu thuy tai Trung Quoc (r1: Tham

Khu viic nhap khau Quyén, r2: Ha Mén, r3: Ninh Ba)

Nhu c&u xuat khau 96 TEU (r, = 44 TEU; r, = 36 TEU; r; = 16 TEU)

Nguéng thai gian 168 gid (7 ngay), tuang Ung vdi gidi han thaoi gian

bao quan (w) van chuyén toan tuyén
Don vi chi phi 1.000 dong
DPon vi thoi gian Gio

Phuong thuc van
chuyén &p dung

M1: LP>EP; M2: EP>DP va DP>IA; M3: DP>IA qua
Cang Cat Lai

-Kich ban 1 - T6i uu héa chi phi:

Trong kich ban uu tién téi thi€u hoa chi phi (w; = 1,0), mé hinh
xac dinh phuong an van tai hiéu qua nhat khi toan bé hang héa
dugc gom tur 1, dong goi tai e, sau dé phan phéi qua ba tuyén:
ls>e,>ds>r; L>e,>d>r, va I,>e,>d,>r. M6 hinh t8i uu hoa chi phi
van chuyén dugc thiét 1ap nhdm hudng tdi muc tiéu giam thiéu
téng chi phi, vdi chi phi t8i uu dat dugc la c*=4,942 ty dong, ap dung
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cho ba khu vuc nhap khdu trong mang ludi. Chi tiét vé chi phi va
thai gian van chuyén tiing tuyén dugc trinh bay trong Bang 2.
Bang 2. K&t qua t&i uu hoda chi phi theo ting tuyén van chuyén

t* =49,26, t* =54,37 va t* =66,94 gi®. Bang 3 dugi day thé hién chi
tiét két qua van hanh trong kich ban nay.
Bang 3. K&t qua t8i uu hoa thai gian theo tling tuyén van chuyén

Tuyé'r! van Chi phi (triéu | Nhu cau ;;Ts(;trcnglu Iggic?\i:‘;é’n
chuyén dong / TEV) (TEV) déng) § (éi&)
14>e4>d3>r1 53.001 44 2.332,044 60,58
l4>e4>d1>r2 59.101,5 36 2.127,654 62,39
l4>e4>d2>r3 30.135,75 16 482,172 73,46

Téng cong 96 4.941,870

- Kich ban 2 - Uu tién thoi gian giao hang:

V6i muc tiéu rdt ngdn t8i da thoi gian van chuyén trong
kich ban 2, mé hinh lya chon tuyén nhanh nhat: I,>e;>d,>r,/r, va
l,>es>d;>r;. Phuong tién m,; dugc st dung cho chang LP>EP va m,
cho cac chang con lai. K&t qua cho thay thai gian giao hang giam
dang ké, nhung chi phi toan hé théng ting lén 5,85 ty dong, cao
hon 18,38% so véi kich ban t6i uu chi phi. Mé hinh t6i uu héa thoi
gian dugc thiét [ap nham muc tiéu gidm thi€u téng thai gian giao
hang, véi thai lugng trung binh dat dugc la t*=56,86 gid. Cu thé,
thai gian giao hang trung binh tai ba khu vuc nhap khau lan lugt la

Bang 4. Két qua t6i uu héa da muc tiéu theo trong sé chi phi

A Chi phi Nhu Téng chi Théi gian
Tuyén van ia e N P A o
chuyén (triéudong/ | cau pl3| (triéu van chuyén

TEU) (TEU) dong) (gio)
12>e3>d2>r1 58.491 44 2.573,604 49,26
12>e3>d2>r2 65.026,75 36 2.340,963 54,37
12>e3>d1>r3 58.481,5 16 935,704 66,94
Téng céng 96 5.850,271

- Kich ban 3 - Téi uu da muc tiéu:

K&t qua mo phong theo phuong phap gén trong s6 cho thay
khi trong s6 chi phi (w;) tang tir 0 dén 1, téng chi phi van chuyén
giam tir 5,85 xuéng 4,94 ty dong (gidam 15,5%), trong khi thoi gian
giao hang tang tir 56,86 1én 65,48 gid (tang 15,2%), phan anh ré moi
quan hé danh déi gitra hai muc tiéu déi lap. Két qua phan tich cung
cdp co sG dinh lugng rd rang dé€ doanh nghiép lua chon trong sé
phu hgp véi uu tién chién lugc, chdng han nhu uu tién thdi gian (w,
thap) trong mua cao diém hodc uu tién chi phi (w; cao) trong giai
doan van hanh én dinh. Bang 4 trinh bay chi tiét két qua theo tiing
muc w;.

Trong sé chi phi Chi pl:l’ A chi phi Trqr)g s6 thai Thc‘)‘i.gian A.thdi Q (96 lach)
(w1) (1.000 dong) % gian (wz) (gio) gian % N
0 5.850.271 18,38 1 56,86 - 0
0,05 5.834.651 18,07 0,95 57,34 0,84 0,00903
0,1 5.663.260 14,60 0,9 57,82 1,69 0,01526
0,15 5.408.915 9,45 0,85 58,01 2,02 0,01719
0,2 5.408.915 9,45 0,8 58,01 2,02 0,01890
0,25 5.391.315 9,09 0,75 58,57 3,01 0,02274
0,3 5.221.904 5,67 0,7 58,97 3,71 0,02602
0,35 5.221.904 5,67 0,65 58,97 3,71 0,02417
0,4 5.221.904 5,67 0,6 58,97 3,71 0,02267
0,45 5.208.704 5,40 0,55 59,37 4,41 0,02430
0,5 5.198.540 5,19 0,5 59,80 517 0,02597
0,55 5.162.812 4,47 0,45 60,16 5,80 0,02611
0,6 5.155.552 4,32 0,4 60,36 6,16 0,02594
0,65 5.138.480 3,98 0,35 61,04 7,35 0,02586
0,7 5.012.948 1,44 0,3 61,48 8,13 0,02439
0,75 5.012.948 1,44 0,25 61,48 8,13 0,02032
0,8 5.012.948 1,44 0,2 61,48 8,13 0,01626
0,85 5.012.948 1,44 0,15 61,48 8,13 0,01223
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0,9 4.990.376 0,98 0,1 62,06 9,15 0,00915
0,95 4.968.708 0,54 0,05 62,97 10,75 0,00537
1 4.941.870 - 0 65,48 15,16 0

Hinh 1 minh hoa dudng cong Pareto cua chi s6 tdng hop Q
dai dién cho d6 léch chudn hda gilta hai muc tiéu khi w, tang tir 0
dén 1 cho thdy r6 ba pha dic trung. & pha dau (w, ti 0,00 dén 0,25)
mo6 hinh uu tién thdi gian, chi phi gan nhu khéng thay déi trong
khi thai gian tang nhe va Q tang dan phan anh sy mat can bang khi
muc tiéu thai gian bi diéu chinh. & pha gitia (w; tir 0,30 dén 0,65) ca
hai muc tiéu cung anh huéng dén cau tric luéng hang, Q dat gia tri
cuc dai tai wy = 0,55 cho thdy muic xung d6t cao nhat gilta chi phi va
thai gian. Pay la viing nhay cdm, can dugc can nhac ky trong thuc
tién. 3 pha cudi (w; tir 0,70 dén 1,00), m6 hinh nghiéng hén vé téi
uu chi phi, thai gian tang manh nhung Q lai gidm nhanh vé 0, cho
thdy su hoéi tu dén phuong an t6i uu chi phi. Khung dé xuat tao
diéu kién thuan Igi cho viéc xay dung céc chién lugc van tai thich
Ung véi cac uu tién chién luge dugc xac dinh. Chang han, khi viéc
giam thai gian giao hang la quan trong, dac biét déi véi cac mat
hang dé hu hong nhu sau riéng tuoi, nén st dung tham sé ly tuéng
trong khodng w = 0,1 dén 0,2. Trong cac tinh huéng nhay cam vé
chi phi véi s6 lugng 16n, cac gid tri w cao tir 0,85 dén 1,0 sé co loi
hon cho viéc uu tién gidm chi phi. Viéc lya chon w trong khoang
phu hgp véi muc tiéu kinh doanh hoac huéng dén phuong an can
bang gilta hiéu qua kinh té va thdi gian dap (ng la mét tiéu chi
then chét trong van chuyén hang héa, dac biét véi mat hang néng
san tuci nhu sau riéng.
0,025

0.010

njective Value ¢

0.005

0.000
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Hinh 1. Dung bién thién cla chi s6 muc tiéu theo trong s6 u tién chi phi
Ngubn: Két qua mé phéng tir mé hinh MILP cua tdc gia

4, KET LUAN

Nghién ctu da ép dung moé hinh lap trinh tuyén tinh nguyén
hén hgp da muc tiéu (MILP) dé t8i uu héa mang ludi van tai bon tang
phuc vu xuat khau sau riéng tir Dk Lak sang Trung Quéc. Két qua cho
thay, kich ban uu tién chi phi (w; = 1,0) cho t8ng chi phi thip nhat
(4,94 ty d6ng) nhung thaoi gian giao hang dai (65,48 gid), phu hgp vai
cac 16 hang I6n khéng can giao nhanh. Ngugc lai, phuong an uu tién
thoi gian (w; = 0,0) rdt ngan thai gian con 49,26 gid nhung chi phi
tang 1én 5,85 ty dong, phu hgp véi hang tuoi sdng nhu sau riéng. Dac
biét, trong khoang trong sé tir 0,65 dén 0,75, m6 hinh cho thdy kha
nang can bang hiéu qua gitta hai muc tiéu. Diéu nay khdng dinh tam
quan trong clia viéc lua chon trong s6 phu hgp dé xay dung phuong

an van chuyén téi uu theo dic thu timg thi trudng.

Tuy nhién, mé hinh hién tai chua xét dén cac yéu t6 bat dinh
nhu thai tiét, tdc nghén giao théng hodc bién ddng nhu cau, cling
nhu chua tich hgp chi phibao quan lanh hay yéu té phat thai carbon
la cac thanh phan quan trong véi chudi cung ing néng san tuoi.
Do d9, viéc ap dung mé hinh vao thuc tién nén dugc can nhic thuc
hién trén pham vi thit nghiém nhé va trong thdi gian ngén trudc khi
ap dung vao toan bo chubi cung ting. Qua d6, doanh nghiép c6 thé
han ché rui ro ti nhiing yéu té bat dinh va hoan thién lai mé hinh
kinh doanh theo phuong an phu hgp nhat. Trong tuong lai, nghién
cliu can mé réng theo hudng: (i) Bua yéu té rdi ro vao moé hinh; (ii)
b6 sung cac tiéu chi bén viing va (iii) phat trién cdng cu tng dung
thuc tién nham hé trg doanh nghiép xuét khau ra quyét dinh nhanh
choéng va linh hoat hon.
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Assessing the level of participation in the circular economy in the Transportation sector in

relation to the use of personal vehicles in Hanoi
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TGM TAT

Nghién ciru nay danh gia mic da tham gia vao kinh t€ tudn hoan
(KTTH) trong nganh GTVT, ddc biet ddi vai viec st dung phreng
tién cé nhan. Dua trén thang do da dugc thigt [ap, nghién ciru tign
hanh khao sat 1.269 cr dan da thi vao thang 02/2023 dé danh gia
mirc di tham gia vao céc hoat dang lign quan dén KTTH. Kt qua
cho thdy ngui dan cd xu heéng wu tign tén trang va bao duing
phuong tién, dong thiri ngay cang quan tam dén vigc chia sé xe va
tdi vu haa hanh trinh di chuyén. Tuy nhién, céc hoat dang nhu tai
ché, tai sir dung linh kign va chuyén ddi sang xe dién hodc hybrid
van con han ché do mac dg nhéan thic coa ngudi dan con thép,
rao can vé chi phi, ha tAng cang nghé chua phat trién va khung
chinh sach chura hoan thien. Dé thac ddy KTTH trong linh vuc
phuong tign cé nhan, nghién ciru dé xuft 4 giai phap trong tam.
Nhitng phat hién nay cung cép co sé thuc tign quan trong cho cac
nha hoach dinh chinh sach va cac bén lien quan trong viéc thic
ddy giai phap giao thang bén viing.

Tir khda: Kinh t& tudn hoan; phuang tién ca nhan; tinh bén virng;
danh gia mirc da tham gia; chinh sach giao thang.

1.DAT VAN DE

KTTH dang tr& thanh xu hudng tat yéu nham giam thiéu 6
nhiém moi trudng va téi uu hoda tai nguyén. Trong linh vuc GTVT,
KTTH giup kéo dai vong doi phuong tién, giam phat thai khi nha
kinh va han ché lugng rac thai tir phuong tién hét nién han. Nhiéu
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ABSTRACT

This study examines the level of participation in the circular
economy (CE) within the transportation sector, with a
specific focus on personal vehicle usage. Using an established
measurement scale, a survey was conducted in February 2025
with 1269 urban residents to assess their engagement in CE-
related activities. The findings indicate that residents tend to
prioritize vehicle refurbishment and maintenance, while interest
in car-sharing and route optimization is steadily increasing.
However, participation in recycling, component reuse and
transitioning to electric or hybrid vehicles remains limited due
to low public awareness, financial barriers, underdeveloped
technological infrastructure and an incomplete requlatory
framework. To promote CE adoption in personal transportation,
the study proposes four key solutions. These findings provide
valuable practical insights for policymakers and stakeholders in
advancing sustainable transportation solutions.

Keywords: Circular economy; personal vehicles; sustainability;
participation evaluation; transpaortation.

qudc gia da trién khai thanh cong cac chinh sach hé trg tai st dung,
tai ché phuaong tién va phat trién giao théng xanh. Tuy nhién tai Viét
Nam, viéc ap dung mé hinh nay van con nhiéu han ché, dac biét
trong khu vuyc do thi, noi phuong tién ca nhan khéng chi tao ap luc
I&n ha tang giao thdng ma con gép phan lam tram trong thém tinh
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trang 6 nhiém. Theo théng k&, phuong tién ca nhan chiém ty 1& I6n
trong co cau giao thong d6 thi & Viét Nam, nhung cac chinh sach
hé trg hanh vi tiéu dung bén ving theo hudng tuan hoan nhu bao
dudng dinh ky, chia sé phuong tién hay tai ché linh kién van chua
that su hiéu qua.

Nghién ctru nay dugc thuc hién nham danh gia thuc trang
tham gia cia ngudi dan vao KTTH trong giao thong ca nhan, phan
tich va dé xuat mot s6 giai phap gitp xay dung chinh sach va cung
cap dir liéu thuc tién cho cac doanh nghiép trong linh vuc tai ché.
Nghién ctiu ké thira cac cong trinh trudc vé thang do KTTH trong
giao théng va khao sat ngudi dan dé danh gia cac hanh vi lién quan.

B4 cuc bai nghién ciu gém: Phan 2 trinh bay téng quan tai
liu, Phan 3 gidi thiéu phuong phéap nghién ctu, Phan 4 phan tich
két qua khao sat va Phan 5 dua ra két luan cing cac khuyén nghi
chinh sach nhdm thuc ddy giao thong theo huéng tuan hoan.

2. TONG QUAN NGHIEN CUU
Nhiéu nghién ctiu trudc day cling da tap trung vao hanh vi ca
nhan trong lua chon phuang tién giao thong va nhan manh vai tro cta

ca nhan trong viéc gidm tac ddng mai trudng nhd thay déi hanh vi.

Valladares & Chanda (2023) chi ra rang, viéc ti chéi st dung
phuong tién ci gay 6 nhiém c6 thé gilp gidm phat thai [1], trong
khi Chen et al. (2019) nhan manh tdm quan trong cla viéc loai bo
pin va linh kién khong thé tai ché dé giam tac dong tiéu cuc dén moi
trudng. Bén canh dé [2], Murphy & Feigon (2016) khuyén khich si
dung phuong tién chia sé nhu xe dap va xe dién céng cdng nham
gidm nhu cau s& hitu xe ca nhan [3], con Pamucar et al. (2021) dé
xudt tich hgp cac phuang thiic di chuyén bén viing nhu di bé va xe
dién dé han ché khi thai [4].

Ngoai ra, Hoffmann et al. (2017) nhan manh lgi ich clia phuong
tién tiét kiém nang lugng [5], trong khi Mugoni et al. (2024) khuyén
nghi tai s&r dung linh kién nhu pin va I8p xe dé kéo dai vong ddi san
pham [6].

Trong cac nghién ctu lién quan, tac gia Dung (2025) da dé xuat
khung 27 tiéu chi danh gia theo hudng ti€p can chi tiét va téng quat
vé sy tham gia clia ngudi dan d6 thi vao KTTH khi st dung phuang
tién giao thong ca nhan, tao nén tang cho cac nghién ctiu va chinh
sach lién quan dén KTTH trong tuong lai [7].

Bang 1.Téng hap cac tiéu chi danh gia viéc tham gia vao KTTH déi véi phuong tién ca nhan

STT Tiéu chi (R) Tiéu chi M0 ta tiéu chinhé
0 Refuse TC1 T chéi st dung nhién liéu hoa thach bang cach ngiing st dung phuong tién chay xang.
TC2 TU chéi céc loai pin hodc linh kién khong thé tai ché khi mua xe.
TC3 Khong st dung cac dich vu stia chira khéng dadm bao quy trinh xt ly chat thai méi truong.
1 Rethink TCa 53{138};::32:;:222 \r/i\éiné.c st dung dich vu chia sé xe (xe dap, xe dién céng cong) thay vi
TC5 Suy nghi/lap ké hoach st dung phuang tién két hgp, téi uu hda quang dudng.
TC6 Suy nghi/lap k& hoach mua xe dién hoac xe hybrid dé thay thé phuong tién xang dau hién tai.
2 Reduce TC7 Gidm thiéu tan sudt sir dung xe ca nhan.
TC8 S dung xe c6 kha nang tiét kiém nang lugng (xe nhe, thiét ké khi déng hoc).
TC9 Thay thé phuong tién chay xang bang phuang tién ca nhan nang lugng xanh (xe dién, xe hybrid).
3 Reuse TC10 Tai st dung linh kién ti xe c (nhu pin, 16p) cho xe m&i hodc cac muc dich khac.
TC1 S dung xe dién tai ché hodc dugc tan trang tir cac mau xe ca.
TC12 Chuyén nhugng/chia sé phuang tién véi ban be, gia dinh dé€ gidm nhu cau s& hiiu nhiéu
phuang tién.
4 Repair TC13 Bao dudng dinh ky dé tang tudi tho xe va gidam phat sinh rac thai linh kién.
TC14 Tim kiém céc dich vu stia chita dat chudn xanh (st dung vat liéu tai ché va quy trinh an toan).
5 Refurbish TC15 'Fl;e?:.trang phuang tién ci dé ting thdi gian st dung, bao gém nang cip hé théng déng co va
TC16 Tan trang cac bd phan bén ngoai xe, nhu son lai va thay thé cac linh kién hao mon.
6 Remanufacture | TC17 Cung cap phuang tién cho co s tai san xuat linh kién nhu déng co tur xe cq.
TC18 Cung cap phuang tién cho co s tai ché va tai san xuat cac bd phan co khi tir xe ca.
7 Repurpose TC19 St dung bd phan xe ci cho muc dich khac, nhu 16p lam vat liéu xay dung.
TC20 Cacbo ’phén dién tir tu xe ci c6 thé dugc tai st dung trong cac nganh cdng nghiép khac nhu
san xuat dién tu.
TC21 Tai st dung céc bd phan cla xe dién trong cdc ing dung khac nhu luu trif nang lugng.
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8 Recycle TC22 Tai ché kim loai va nhua tur xe c lam nguyén liéu cdng nghiép.
TC23 Tai ché cac bd phan nhua tir xe dién dé€ san xuat cac san pham tai ché, giam rac thai.
TC24 Phan loai va thu héi cac vat liéu c6 thé tai ché tir linh kién xe dién sau khi hét vong ddi.
9 Recover TC25 Thu héi nang lugng tir cac bd phan khong thé tai ché dé tai st dung.
TC26 Thu héi nhiét tir hé théng phanh tai tao dé giam tiéu thu nang lugng tu ludi dién.
TC27 ét_lr_\c/i_:_mg nang lugng tdi tao ti cac boé phan xe dién trong cac du dn nang lugng ngoai nganh

3. DU LIEU VA PHUONG PHAP NGHIEN CUU

3.1.Di liéu

Khdo sat tryc tiép ngudi dan ti ngay 28/02/2025 dén
08/3/2025 tai Ha Noi.

3.2. Phuong phap nghién ctru

3.2.1. Phuong phdp thu thdp di liéu

- Ditliéu dugc thu thap bang phuong phép khao sat qua bang hoi.

- Quy mé mau: 1.500 ngudi (phiéu dat yéu cau la 1.269 phiéu).

- Bang hoi khao sat: Bang hai thiét ké theo hé thong tiéu chi tur
nghién ctu ctia Dung (2025).

- Phuong phép tinh diém: Mbi hoat ddng ma ngudi dan tiing
tham gia dugc danh gia 1 diém va chua tling tham gia thi danh gia
0 diém.

3.2.2. Phuong phdp phdn tich dit liéu

- Phan tich théng ké mé t3: Téng hap s6 luong va danh gia ty lé.

- Chi s6 t8ng hgp: St dung thang diém tur 1-27 dé danh gia
muic d0, véi cac muc: Rat thap (1-5), thap (6-10), trung binh (11-15),
cao (16-20) va rat cao (21-27).

4. KET QUA NGHIEN CUU
Két qua vé sé lugng ngudi lua chon méi tiéu chi thé hién trong

do thi sau:
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Hinh 1. D6 thi: S6 ngudi dan trong mau khao sat tham gia theo tling tiéu chi
Nguén: Tdc gia téng hop tirkhdo sat
D liéu khao sat phan anh rang Refurbish (tan trang) 1a nhém
tiéu chi phé bién nhat. Cu thé, TC16 (Tan trang cac bd phan bén
ngoai xe, nhu son lai va thay thé linh kién hao mon) cé s6 ngudi
tham gia cao nhat (112 ngudi, 8,83%), tiép theo 1a TC15 (nang cap
hé théng déng co va pin dé kéo dai thai gian sit dung phuang
tién) véi 99 ngudi (7,80%). Nhdm Repair (stfa chira) cling ¢6 ty |é
tham gia tuong déi cao, véi TC13 (bdo dudng dinh ky dé kéo dai
tudi tho phuong tién) dugc 84 ngudi lua chon (6,62%). Tuy nhién,
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Nguén: Dung (2025)
s6 ngudi tim kiém dich vu stta chita dat chudn xanh (TC14) chi dat
1,50%, cho thay nhu cau nay chua that su phé bién. Hién nay, nhiéu
phuong tién dugc duy tri st dung theo huéng khai thac qua muc,
dan dén gia tang khi thai va rai ro an toan giao théng. Khi khong
thé st dung tiép, cac phuong tién nay thudng bi loai bé thanh
phé liéu cé gia tri thu hoi thap, thay vi dugc tan trang hoac tai su
dung mot cach khoa hoc va than thién véi moéi trudng. Nguyén
nhan xuat phat dong thdi tir cd ngudi dan va doanh nghiép, tao ra
mot vong tac dong 1an nhau. Nguai dan it tham gia vao cac hoat
dong tai st dung va slfa chlta phuong tién do chi phi cao va nhan
thiic han ché vé Igi ich moéi truong. Trong khi dé, doanh nghiép
lai khong cé @t cong nghé hién dai véi chi phi hgp ly, khién cac
gidi phap tan trang va slfa chra xanh chua dugc phé bién. Sy han
ché tu phia doanh nghiép lam gidam kha nang tiép can cac lua
chon ctia nguai dan, trong khi nhu cau thap tir ngusi dan lai khién
doanh nghiép thiéu déng lyc dau tu.

Nhom Repurpose (tai dinh hudng st dung) va Recycle (tai ché)
nhan dugc muc d6 quan tam trung binh. Cu thé TC19 (s&r dung bo
phan xe ¢t cho muc dich khac, nhu 16p lam vat liéu xay dung) dat
5,99%, trong khi TC22 (tai ché kim loai va nhya tir xe cl lam nguyén
liéu cong nghiép) dat 4,81%. Nguyén nhan chinh khién hoat dong
tai ché vat liéu tir phuong tién giao théng sang céc linh vuc céng
nghiép, xay dung... & Viét Nam chua phd bién la do quy trinh kiém
dinh va xét duyét vat liéu tai ché chua hoan thién. Viéc thiéu cac tiéu
chudn ré rang va co ché giam sat khién doanh nghiép gap khé khan
trong viéc dua vat liéu tai ché vao san xuat.

Nhom Refuse (tir chéi) o ty 1é tham gia rat thap, dao déng tu
0,16% dén 0,32%, cho thdy viéc tir ch6i hoan toan nhién liéu héa
thach hodc linh kién khong thé tai ché& chua phé bién. Trén thuc té,
ngudi dan chi cé thé thuc hién & muc d6 han ché, chdng han nhu
lua chon cac linh kién lam tu vat liéu than thién véi méi trudng hoac
khé phan huy.

Tuong tu, nhdm Recover (thu héi nang lugng) ¢ muc dd tham
gia gan nhu bang 0. Cu thé, TC25 (thu héi ndng luong tur cac bd
phan khéng thé tai ché) va TC26 (thu héi nhiét tir hé théng phanh
ti tao) khong cé ngudi lua chon. Nguyén nhan chu yéu la do yéu
cau qua cao vé trinh dé cong nghé tién tién dé trién khai cac gidi
phap nay.

Nhin chung, nguoi dan c6 xu huéng uu tién cac bién phap tan
trang va bao duéng, sau d6 chia sé phuong tién han 1a tir chdi st
dung nhién liéu hoa thach hodc tham gia vao cac gidi phap thu hoi
nang lugng.
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Hinh 2: D thi: Ty trong ngudi cd cac muic diém tham gia khéc nhau
Nguén: Tdc gid téng hgp tu khdo sat

D{r liéu khao sat cho thay su phan bé ty trong ngudi tham
gia theo cac muc diém khac nhau cé xu hudng tap trung chd yéu
vao khodng 10 - 15 diém (29,94%), ti€p theo la nhém 5 - 10 diém
(26,80%). Diéu nay cho thay phan I6n ngudi dan c6 mic d6 tham gia
trung binh. S6 ngudi c6 muc diém 1-5 (16,94%) va 15-20 (17,34%)
tuong doi can bang, cho thay van ton tai mét bd phan c6 muc do
tham gia rat thap hodc kha cao, nhung khong phai la nhom chiém
uu thé.

DPang chu y, nhom 21-27 diém c6 ty |é thap nhat (8,98%), phan
anh rang du c6 sy quan tam nhat dinh dén cac hanh vi bén viing,
nhung chi mét ty [& nho thuc hién nhiéu tiéu chi cung luc.

5. KET LUAN VA KIEN NGHI

Nghién ctru da khao sat muic dé tham gia cia ngudi dan do thi
KTTH trong giao théng dua trén thang do dugc phat trién & cong
trinh nghién ctu trudc dé. Két qua cho thay ngusi dan & Ha Noi
tham gia vao KTTH & mic kha khiém t6n, chti yéu tap trung vao tan
trang (Refurbish) va bao duéng (Repair) phuong tién, sau do la st
dung chia sé phuang tién trong khi cac bién phap tir choi (Refuse),
thu héi nang luong (Recover) va tai ché (Recycle) chua dugc quan
tam rdng rai. Nguyén nhan chinh dén ti nhan thiic méi trudng con
han ché, chi phi cao, thi€éu céng nghé hién dai va co ché chinh sach
lién quan vat liéu tai ché chua hoan thién.

DE thuc ddy KTTH trong giao théng, cdn tdp trung vao 4 gidi
phdp trong tam sau:

Trudc hét, can tang cudng truyén thong vé lgi ich clia viéc tan
trang, stfa chlfa va tai ché phuong tién; can tang cudng cac chién
dich tuyén truyén va dua cac ndi dung vé kéo dai vong dai xe theo
hudng t6t cho moi trudng vao gido duc.

Th hai, can c6 chinh sach tai chinh hé trg ngusi dan va doanh
nghiép trong viéc st dung dich vu sifa chita xanh va tai ché phuong
tién. Cac bién phap nhu trg gia, uu dai thué hodc hé trg tin dung sé
giup gidm bét rao can chi phi, tao déng luc cho céc bén tham gia.

Thit ba, can dau tu vao nghién cdu va phat trién céng nghé
tai ché hiéu qua, ho trg cac doanh nghiép trong viéc ti€p can céng
nghé thu héi vat liéu, cai tién linh kién xe ch va phat trién cac giai
phap bdo dudng xanh. Viéc hgp tac véi cdc nudc cé kinh nghiém
cling giip ddy nhanh qua trinh Ung dung céng nghé hién dai vao
hé théng téi ché tai Vit Nam.

Cudi cung, can hoan thién quy trinh quan ly, dac biét la co ché
kiém dinh va xét duyét viéc st dung vat liéu tai ché& khi (ng dung
vao phuong tién van tai cling nhu viéc Ung dung vat liéu tu cac

phuong tién van tai ci sang cac nganh céng nghiép khac; can xay
dung bé tiéu chudn cu thé€, minh bach héa quy trinh xét duyét va
khuyén khich doanh nghiép tham gia vao chuédi cung Ung tai ché
chinh thic.

Bén canh nhing két qué dat dugc, nghién cru van con mot
s6 han ché, bao gém viéc chua danh gia sau dong luc, rao can tam
ly cila nguai dan va chua xem xét tac dong dai han clia chinh sach
khuyén khich KTTH; can thém cac nghién ctu phan tich sau hon
hanh vi tiéu dung va theo déi tdc ddng cla céac chinh sach ho trg
lién quan.

L&i cdm on: Nghién ctiu nay dugc tai trg bgi Trudng Dai hoc
Giao thoéng van tai trong Dé tai ma s6 T2025-KT-009.
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Nghién cuu, xay dung hé théng SCADA thong
minh ung dung IEC 61850 ho tro chuyén déi
s6 trong quan ly lugi dién trung thé 22 kV tai

Deep C Hai Phong

Research and development of an intelligent SCADA system applying |EC 61850 to support
digital transformation in the management of 22 kV medium voltage grid at deep c industrial

zone, Hai Phong

> KS PHAM VAN PONG', PGS.TS DINH ANH TUAN?

'Cong ty TNHH Néng lugng xanh DEEP C (Viét Nam); Email: dongpv3105@gmail.com

2Khoa Dién - Bién tl, Trudng Pai hoc Hang hai Viét Nam

TGM TAT

Hign nay, chuyén ddi sd dang trdr thanh xu hudng tét yeu trong
cong nghiép va linh vurc ndng lreng, dic bigt trong quén |y va van
hanh lwai dign. Ung dung cang nghg thang tin va truyén thang nhim
hién dai hoa hé thdng dién, tang cwang kha nang giam sat, diéu
khién va gop phén dat duge cac muc tiéu chién lrec cia nganh
Dien lyc Viet Nam. Bai bao dé xudt xay dung, nang cép hé thing
SCADA hign dai, si hoa hoat dong cia luai dign trung ap 22 KV tai
khu cong nghiép Deep C. He thdng duge phét trién dua trén giao
thire truyén thang IEC BI8A0. vai wu digm vé chuén hoa, dang ba
dif liéu va hé tro truyén thang theo thi gian thirc. K&t qué nghién
ciru dé xay dung dugc ma hinh thir nghigm trong phang thi nghigm
v phang van hanh lrai dien 110 kV Deep C va dap ang dugc yéu
cu dit ra.

Tir khaa: He thding quan Iy nang lrgng; ledi dign siéu nha; hé thing
giam sat thang minh; i dign thang minh; tiéu chuén IEC 61850,

1.DAT VAN BE

Xu huéng chuyén déi s6 trong linh vuc ndng lugng dang c6 vai
tro then ch6t va uu tién chién lugc d6i véi nganh nang lugng trén
thé gidi, trong d6 c6 Viét Nam. Nang lugng tai tao tich hgp ngay
cang tang khién nhu cau ra quyét dinh dya trén di liéu thoi gian
thuc da thic ddy viéc &p dung cac cdng nghé théng minh [11. Cac
ludi dién khu cong nghiép phai c6 kha nang tuong tac va tu dong
héa d@é cai thién tinh 6n dinh, d6 tin cdy va hiéu qua hoat déng. Hé
théng giam sat diéu khién va thu thap dit liéu (SCADA) déng vai trd
quan trong trong ludi dién, dac biét la trong ludi dién phan phoi
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ABSTRACT

Digital transformation is becoming an inevitable trend in industry
and the energy sector, particularly in the management and
operation of power grids. The application of information and
communication technology (ICT) plays a crucial role in modernizing
power systems, enhancing monitoring and control capabilities and
supporting the strategic goals of Vietnam Electricity (EVN). This
article proposes developing and upgrading a modern SCADA system
to digitize the operation of the 22 kV Medium Voltage Distribution
Grid. The system is based on the IEC BI850 communication
protocol, which offers significant advantages in standardization,
data synchronization and real-time communication. The research
results include the construction of a laboratory test model that
successfully meets operational requirements.

Keywords: Energy management system; microgrid; intelligent
monitoring system; smart grid; IEC 61850 standard.

trung thé& [2]. Day la tiéu chudn lam nén tang cho cac cdng ty dién
luc trong viéc xdy dung co s& ha tang s, tram bién ap ky thuat s6
cho tuong lai. Khu cong nghiép Deep C tap trung cac nganh cong
nghé cao va tiéu thu nhiéu nang lugng nén khu vuc nay can c6 hé
théng quan ly néng lugng dang tin cay.

Mot s6 cdng trinh nghién cudu tiéu chuin tién tién IEC 61850
cho truyén théng va mé hinh héa di liéu trong tram bién ap voi
giao thiic ma héa GOOSE, MMS, SV [3-5]. Trong nghién ctu [6], tac
gid da xay dung mét hé thong SCADA c6 tich hgp IEC 61850 cho
tram bién &p vai giao thiic PRP va HMI thdng minh. Ngoai ra, trong
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cdng trinh [5, 7, 8] ¢é trinh bay xay dung giao tiép cho cac IED phan
tan trong luéi Microgrid cho phép mé rong quan ly cho lugi trung
apvahaap.

Trong bai bao nay, nhém téac gid xdy dung mét mé hinh SCADA
théng minh dua trén IEC 61850 dé hé trg chuyén déi s6. Thit nghiém
mo hinh trong phong thi nghiém va hién trudng nham nang cao kha
nang tu dong hda, nang cao chat lugng va do tin cay cho ludi dién

Bai bao dugc sdp xép theo tha tu sau: Muc 2 trinh bay xay
dung kién tric chung hé théng; Muc 3 thuc hién tht nghiém hé
théng thuc té va két luan trong Muc 4.

2. CAU TRUC HE THONG SCADA TiCH HOP IEC 61850

2.1.Téng quan cau tric truyén théng trong hé théng dién

Trong hé théng dién hién nay s dung mét s giao thic truyén
théng nhu giao thic Modbus dua trén dudng truyén RS232, RS485.
Trong giao thiic Modbus, truyén thong nai tiép st dung hai phuong
thiic truyén dit liéu chinh: ASClI va RTU. Modbus ASCII cho phép doc
truc tiép ndi dung ban tin, trong khi Modbus RTU st dung ma hoa
nhi phan khién di liéu khong doc dugc trong qua trinh gidm sat.
Do d6, Modbus ASCII va Modbus RTU khéng thé giao tiép dugc vi
nhau [9, 10].

Giao thirc DNP3 (Distributed Network Protocol) dugc thiét ké
tao diéu kién giao tiép lién mach gilta thiét bi thu thap d liéu va cac
thanh phan diéu khién tai hién trudng. Ung dung chinh ctia DNP3
hién nay la truyén thong gitta tram ch(i va cac thiét bi RTU va IED thé
hién trén Hinh 1.
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Hinh 1. Minh hoa cdu tric giao thiic DNP3

Giao thuic IEC 60870-5-101/103/104 la giao thic 4p dung dé
diéu khién tl xa cac thiét bi trong hé théng dién. Tai Viét Nam, phan
I6n hé théng SCADA st dung giao thiic IEC60870-5-101 cho phép
truyén dir liéu tir cac tram diéu khién vé trung tdm dap (ng dugc co
ban vé giam sat, diéu khién va do ludng theo thai gian thuc [3, 11]1.

2.2. Giao tiép tiéu chuan IEC 61850

Céc giao thuc chudn théng thudng dugc trién khai linh hoat
& céc cap d6 khac nhau, dap tng nhu cau tng dung. Giao thuc nay
tao ra véi muc dich tao mot giao thiic duy nhat, c6 kha nang tu déng
hoéa hoan toan tram dién.

Ngoai ra, IEC 61850 con cung cdp mot phuang phap chuén
héa dé luu trt va dinh dang dir liéu mot cach déng nhat. Hinh 2 mé
ta cac bo tiéu chudn IEC 61850 vdi cac tiéu chudn cu thé [9].
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Hinh 2. Cic bo tiéu chuan IEC 61850

2.3. Cac budc xay dung hé théng SCADA theo tiéu chuan
IEC 61850

Dua theo chiic ndng can thiét k& dua trén lya chon cac IED phu
hgp, nhom tac gia dé xuat quy trinh cac budc thuc hién hé théng
SCADA nhu Hinh 3.
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Hinh 3. Céc budc xdy dung hé théng SCADA theo tiéu chuan [EC 61850

Hinh 3 mo ta so d6 quy trinh thiét ké hé thng SCADA tich hgp
IED v&i hai phuong an. Trong dé, phuong én 1 dua trén thiét bi c6
s&n trong tram nhu xay dung so d6 mot sgi dé xac dinh cu truc ludi
dién. Lua chon IED phu hop vdéi tram, kiém tra d@m bdo tinh tuong
thich vai giao thuc IEC 61850, sé lugng LN (Logical Node). Phuang
an 1 st dung thiét bi sén c6 trong tram, tir d6 xay dung so dé mot
soi, lya chon IED phi hgp va cau hinh GOOSE, MMS. Phuong &n 2
thiét ké hé théng tur dau dua trén chiic nang nham téi uu hiéu suat.
Nhém tac gid lua chon phuong an 1 lam ca sé trién khai.

24, Xay du‘ng cau trac phan cung cua hé théng SCADA

PCEND

Hinh 4. C&u tric phan cling tong thé cia hé thng SCADA

PeENoe |
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Hé théng SCADA tai tru s gém may chi SCADA va Operation
Workstation hoat ddng du phong dé thu thap, x ly dit liéu thai gian
thuc va tich hgp HMI cho giam sat thiét bi tai tram cat nhu trén Hinh
4. May chli co sé dir liéu lich st cling hoat dong du phong dé quan
ly, phan tich di liéu qué khi. Cac thiét bi chuyén mach va tudng Ita
dugc cdu hinh dé thiét 1ap két néi mang LAN va bao vé hé théng
khoi truy cap trai phép. Mot laptop workstation dong vai tro ho trg
giam sat diéu khién di dong va thay thé tam thai khi may chi can
bao tri [8, 11, 12].

3.THU NGHIEM VA PANH GIA

3.1. Thi nghiém mé phéng diéu khién va van hanh

Hién nay, DEEP C st dung rat nhiéu chling loai ta trung thé 22
kV. Do d6, nghién ctiu nay chi mé phéng lai chiic ndng cia mé-dun
khoang V cta loai ta Safering la ngan 16 475 cua tram cét s6 5 (PC5)
nhu Hinh 5.
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Hinh 5. M@ hinh md phong ngan 19 475 tram cat s6 5 (PC5)

M6 phéng qua trinh van hanh binh thudng can dat dugc cac
tiéu chi sau:

-Thuc hién chinh xac Iénh diéu khién thiét bi; théng bao chinh
xac 16i khi vi pham lién dong diéu khién;

- Théng bao chinh xac bat thuéng bang cac dong canh bao
va chuéng bao hiéu; thé hién chinh xéac cac théong s van hanh hé
théng; giam sat va quan ly thiét bi trong qua trinh van hanh.

Duéi day sé minh hoa mo phdng lai qua trinh van hanh binh
thudng clia tuyén cap tir ngan 16 475 tram cat s6 5 (PC5) - ngan 16
474 tram cét s6 6 (PC6).

a) - Bong mdy cdt 475 tram cdt s6'5 (PC5) tai chd
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b) - Dang mdy cdt 475 tram cdt s6 5 (PC5) tirxa

Hinh 6. M6 phdng qua trinh dong cat tram PC5

Thuc hién mé phéng dua cac gia tri do ludng hién thi lén giao
dién SCADA va doéng/cat may cit bang SCADA & ché do REMOTE
(diéu kién dadm bao lién déng diéu khién may cit la dao ti€p dia
ngan 16 475 tram cét s6 5 (PC5) dang cat), kiém tra c6 phan héi trang
thai vé phan mém mo phong IEDScout nhu minh hoa trong Hinh 7
[3,13, 14].

Hinh 7. Md phéng hién thi |én hé thong SCADA

3.2. Thir nghiém chiic nédng bao vé

Bén canh chic ning diéu khién hé théng, chiic nidng bao
vé su c6 xay ra trén lugi dién la hét stic quan trong va khéng
thé thi€u. Nhém tac gia thdr nghiém chic nang bao vé thap ap
(27-Undervoltage Protection), bdo vé qud ap (59-Overvoltage
Protection), bdo vé qué dong (50/51-Overcurrent Protection) thong
qua thiét bi thir nghiém ro-le K68i cho phép thr nghiém dién ap va
dong dién nhu Hinh 8.

Hinh 8. Thit nghiém chitc néng bao vé thap ap 27
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Hinh 9. Giao dién canh bdo khi thit nghiém chic nang bao vé thap ap

Hinh 9 thé hién chiic ndng béo vé thip ap déi véi ra-le ABB khi
tin hiéu dau vao la bé K68i. Tai dién 4p ba pha 104,5 V (tuong ducng
20,9 kV vai hé sé bién dong), chic nang bao vé thap ap duoc kich
hoat thanh céng, xac nhan hé théng SCADA van hanh ding thiét ké.

4, KET LUAN

Bai bao nay hoan thanh cac muc tiéu dé ra, trong d6 tap trung
vao viéc tim hiéu va phan tich tiéu chuan truyén théng IEC 61850.
Trén co s& d6, lam rd cac nguyén ly, ly thuyét trong tam, déng thoi
danh gia nhiing uu diém nédi bat va kha nang ung dung thuc tién
cUa giao thuc nay trong xay dung hé théng SCADA cho ludi dién
trung thé 22 kV, nham phuc vu céng tac chuyén déi s6 tai khu cong
nghiép Deep C Hai Phong. K&t qua nghién ctu budc dau cho thay
hé théng SCADA (ing dung IEC 61850 c6 kha nang hé trg hiéu qua
cho qua trinh sé héa trong van hanh va quan ly lugi dién, gép phan
nang cao do tin cdy cung cap dién, rat ngan thai gian x& ly su c6 va
tao nén tang cho viéc phat trién lugi dién théng minh.
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Phan tich anh huéng ciia ham luong soi
thay tinh dén chat lugng san pham nap che
bén ghé xe 6 t6 bang mé phéng ep phun

Analysis of the effect of glass fiber content on the quality of car seat side cover using

injection molding simulation
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TOM TAT

Nghién ciru dugc thec hign nhdm phén tich anh heéng coa ham
lrgng sgi thiy tinh dén chat lrgng san phdm nép che bén ghé 6
td thong qua ma phang ép phun. Vat ligu polypropylene (PP) dugc
gia cudng thém sgi thay tinh vai ham legng sgi tir 0 dén 0%
duge khao sat nham danh gia ba chi tieu ki thuat gdm da bign
dang tiing. co ngat the tich |dn nhat va ma-dun dan hai theo truc
L. K&t qua cho théy, vai ham lrgng sei tir 30% dén 30% mang
|ai higu qua tdi wu, gidp gidm bién dang va co ngat hon 40% so
vari PP nguyen chét, dang thai tang gdp dai ma-dun dan hai theo
true Z. 0 mitc 30%, hon mat nira thé tich san pham dat mic dinh
huéng sei cao, gap phan nang cao dg dn dinh hinh hoc. Nghign
ciru cung cép co so ky thuat dé lya chon vat ligu ph hep cho céc
chi tigt nhua ky thuat trong nganh céng nghiép a ta.

Tir khaa: Nhra gia curing soi thiy tinh; nép che bén ghg 6 ta; ma
phang ép phun nhya.

1. DAT VAN PE

Trong nganh cong nghiép 6 t6, xu huéng gidm trong luogng va
t6i uu chi phi dang thuc ddy viéc thay thé cac chi tiét kim loai bang
vat liéu nhua ky thuat, dac biét trong cac bd phan néi that va vé boc.
Polypropylene (PP) la mét trong nhiing vat liéu nhiét déo dugc st
dung phé bién nh& kha nang ép phun t6t, trong lugng nhe va chi
phi thap [1, 2]. Tuy nhién, PP nguyén chat c6 d6 cing thap, hé s6
gian nd nhiét cao va dé bi cong vénh sau qua trinh lam ngudi [3].

DE& khic phuc cac han ché trén, sgi thly tinh ngan thudng
dugc b sung vao nén PP nham cai thién dé cling, gidm co ngét va
tang do 6n dinh hinh hoc ca san phdm [5, 6]. Viéc gia cudng bang
sgi giup nang cao mo6-dun dan hoi, diéu chinh huéng co ngét va
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ABSTRACT

This study investigates the effect of glass fiber content on the
quality of an automotive seat side cover using injection molding
simulation. Polypropylene (PP) materials reinforced with short
glass fibers at concentrations ranging from 0 to a0% were
evaluated based on three key technical criteria: Total warpage,
maximum volumetric shrinkage and Z-direction elastic modulus.
The results show that a fiber content of 30% to 3% yields
optimal performance, reducing warpage and shrinkage by more
than 40% compared to neat PP, while doubling the Z-direction
modulus. At 30% fiber content, more than half of the part volume
achieved high orientation levels, contributing to improved
dimensional stability. The study provides a technical basis for
selecting suitable composite materials for plastic components
used in the automotive industry.

Keywords: Glass fiber reinforced plastic; car seat side cover;
injection molding simulation.

tang kha nang khang bién dang [4]. Tuy nhién, ty 1& sgi cao cling kéo
theo su gia tang dd nhét dong chay, gay kho khan trong dién day
khuén va c6 thé tao ra (ing suat du néu khong kiém soat t6t diéu
kién cong nghé [7, 9].

Su dinh hudng clia sgi trong long khuén la mot trong nhiing
yéu t6 anh hudng truc tiép dén phan bé ting suat, d6 cong vénh va
do cing cuc b sau ép phun. Cac mé hinh vat ly hién nay da cho
phép mé phéng tuang déi chinh xéac dinh huéng sai, théng qua
viéc két hgp mé hinh tensor dinh hudng [10, 11], biéu d6 pvT va
phan tich mé-dun dan héi ba truc [12, 13]. Nhiing céng cu nay dong
vai trd quan trong trong thiét k& khuén t6i uu va lua chon vat liéu
phu hap véi hinh hoc sdn pham.
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Chi tiét ndp che bén ghé 6 t6 1a moét vi du dién hinh cla san
phdm ban méng cé gén tang cling va hinh hoc bat déi xdng, rat dé
phat sinh cong vénh do su bat déng bé trong phan bé nhiét va dinh
hudng sgi. Trong khi nhiéu nghién ctru trudc tap trung vao téi uu
héa quy trinh ép phun hodc gidam bién dang thong qua diéu kién
lam ngudi va bé tri céng phun [14, 15], van con thiéu cac nghién cdu
lam ré m&i quan hé gilia ty 1é sgi thay tinh, dinh hudng sgi, d6 bién
dang téng va dé ciing cuc bd cdia san pham.

Bai bao nay trinh bay mé phong ép phun chi tiét ndp che bén
ghé 6 t6, véi vat liéu nén la PP c6 ham lugng sgi thay tinh thay ddi
tUr 0 dén 50%. Ba chi tiéu chinh dugc phan tich gém: D6 bién dang
téng, co ngét thé tich 16n nhat va dé ciing theo truc Z véi muc tiéu
xac dinh khodng ham lugng soi t8i uu nham cai thién dac tinh co
hoc va hinh hoc ma van dam bao kha nang gia cong tot. Két qua
nghién ciu c6 thé cung cap cd sé cho viéc lua chon vat liéu phu hgp
cho cac chi tiét nhya ky thuat tng dung trong linh vuc 6 t6.

2. PHUONG PHAP NGHIEN CUU

2.1. Phan tich san pham va thiét ké mé hinh mé phéng

San pham nghién cdu la ndp che bén ghé xe 6 t, thuéc nhém
chi tiét nhua ky thuat c6 hinh dang dang v, vai kich thudc téng thé
(204x198x46)mm. Hinh 1 thé hién mat ngoai va mat trong cla san
phdm. M3t ngoai déng vai trd thdm my, c6 bé mat phang, khéng c6
chi ti€t nho ra, trong khi mat trong tich hgp nhiéu chi tiét chic nang
nhu tru bat vit, gan chinh/phu va véach dinh hinh, phan bé bat déi
xtng. Thanh vé cla san phdm day dén 4 mm, trong khi cac gan chi
day 1,5 mm, tao nén chénh léch chiéu day I6n, anh hudng truc tiép
dén dong chay, dinh huéng sgi va ing suat du néu khong dugc xu
ly t6t trong thiét ké khuén va qua trinh ép phun.

Mat ngodl

Hinh 1. M6 hinh ba chiéu san phdm ndp che bén ghé 6 to

Pé dam bao kha nang thoat khuén va chat lugng bé mat, mat
ngoai dugc chon lam long khuén (cavity) - phan khuén c¢6 dinh,
nham gidu hé thong cap nhua va tranh vét han. Mat trong c6 nhiéu
gan va tru dugc bé tri vé phia 16i khuén (core) - phan khudn di déng,
thuan Igi d€ dinh hinh chi tiét am va b6 tri hé théng ddy. Céng vao
nhua dugc thiét ké theo dang hinh quat (fan gate), phu hgp véi vat
liéu nhua gia cudng sgi thay tinh ngén va hinh hoc bdn méng. Céng
cé tiét dién 16n giup gidm van t6c dong, phan phéi nhya déu theo
chiéu dai san pham va han ché hién tugng dinh hudng sgi tap trung.
Vi tri d3t c8ng léch vé phia mép tam, ndi véi hé dan nhua dang 6ng
tron, dan dong chay theo truc sdn pham va lan déu qua cac vung
gan, hé trg qua trinh dinh huéng sgi va can bang nhiét dé gita hai
ntia khuén nhu thé hién trén Hinh 2.

Lusi m6 phong dugc chia bang phuong phap Boundary Layer
Mesh (BLM), vGi I6p phan ti mdng bam sat bé mat khudn dé mo ta
chinh xac truyén nhiét tai I6p bién, trong khi phan 16i st dung lugi
dac. Cac vung c6 thay déi hinh hoc dét ngét nhu chan gan, dau
cbng... dugc chia ludi min dé dam bao tinh 6n dinh cia mé phéng.
Trén Hinh 2, cau trdc ludi tai vang chuyén ti€p ti kénh dan sang san
phdm, cho thdy cac phan t& tam gidc dugc sap x€p déu va mugt,
gitp 6n dinh dong chay va cai thién dé chinh xac mé phoéng. Cac
vung nhu chan try, gan manh va dau dong dugc uu tién mat do luéi
cao dé mo phdng tét bién thién van téc, 4p suat va huéng sai, dac
biét quan trong vai vat liéu composite nén nhua.

Céng véo rhue | wanh gn nhua

&

Hinh 2. M hinh lu6i BLM va viing phdng dai tai cong vao nhua kiéu quat

2.2.Vatliéu

Polypropylene (PP) la vat liéu nén dugc st dung trong nghién
clu, vGi cac chi s6 ky thuat tiéu biéu: M6-dun dan hoi khodng 1.250
MPa, hé s6 co ng6t thé tich trung binh tur 1,2 dén 1,5%, mat d6 0,91
g/cm’® va hé s6 gian nd nhiét khodng 1,5 x 10™* K™'. Nhiét dé néng
chéy clia PP dao déng trong khodng 160°C dén 170°C, phu hgp véi
gia cdng ép phun & nhiét dé nhua ti 220°C dén 250°C.

Cac vat liéu khéo sat gém PP nguyén chat va cac hén hgp PP
gia cudng bang sgi thay tinh ngén véi ham lugng tir 15% dén 50%.
Su thay d6i thanh phan nay anh huéng dang ké dén mo-dun dan
héi, @6 nhét va dac tinh co ngét cla vat liéu, |a ca s& dé phan tich
anh hudng cla vat liéu dén chat lugng san pham trong qua trinh
mo phdng.

2.3.Théng s6 cdng nghé& mé phéng ép phun

Cac thoéng s6 cdng nghé dugc gilt 6n dinh trong sudt qua trinh
khao sat. Riéng nhiét d6 nhua va nhiét d6 khuon dugc diéu chinh
linh hoat theo tling ty lé soi d€ phan anh diéu kién gia cédng thuc
té cla vat liéu gia cudng. Viéc lua chon théng s6 cu thé cho tiing
trudng hop dugc trinh bay trong Bang 1.

M6 phong dugc thuc hién véi day d mé hinh vat ly cho vat liéu
nhua nhiét déo gia cudng, bao gém dong chay khong nén, truyén
nhiét hai pha va quan hé pvT. Binh huéng sgi dugc tinh theo mé
hinh Folgar-Tucker [11], két hgp vi mé-dun dan hoi theo phuong vi
[10, 12]. Tam vat liéu PP c6 ham lugng sgi tir 0% dén 50% dugc khao
sat. Cac thong sé gia céng dugc gitr 6 dinh gém &p suat phun, thoi
gian dién day va lam ngudi. Nhiét d6 khudn duy tri tir 40°C dén 55°C.
Riéng nhiét d6 nhua dugc diéu chinh tir 220°C dén 255°C tuy theo ty
1& sgi, @& phu hgp véi d6 nhét thuc té [7].

Bang 1. Mt s6 thong s6 cong nghé md phong gia cong ép phun

Ham 1 npiee | NPI€t | g0 cust | Thoigian| MO
luongsgi | .. .° do .. s | gianlam
5 =. | donhua A phun | dién day n
thuy tinh (°C) khuén °C) (s) ngudi
(%) (°Q) (s)
0 240 40 140 243 19,8
0 240 40 140 243 19,8
20 220 40 140 243 19,8
25 230 50 140 2,43 19,8
30 255 55 140 2,43 19,8
35 230 50 140 2,43 19,8
40 235 55 140 2,43 19,8
50 250 50 140 2,43 19,8
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3.KET QUA VA THAO LUAN

3.1.Bién dang téng

Bién dang téng (total displacement, mm) la chi tiéu phan anh
kha nang gitt hinh va 6n dinh kich thugc sau ép phun. Vai sén pham
dang tdm c6 gan nhu ndp che bén ghé 6 t6, hién tugng cong vénh
anh hudng truc tiép dén d6 khit I&p rap va d6 phdng bé mat. Hinh 3
thé hién xu hudng gidm ré rét clia d6 bién dang theo ty & sgi thay
tinh. Vi vat liéu khéng gia cudng, dé bién dang dat 2,34 mm. Khi
tdng ham lugng sgi tir 15% dén 35%, gia tri nay giam xuéng khoang
1,2 mm nhd su cai thién dong thai clia d6 cliing vat liéu, dinh huéng
sgiva kha nang khéng co ngét theo dong chay. Khi ham lugng soi ti
40% trg lén, bién dang tdng nhe tré lai do hiéu tng dinh huéng sai
Vugt ngudng va trd luc dong chay gay phan bé vat liéu khong déu.

Nhu vay, ham luong sgi tir 30% dén 35% dugc xem la téi uu
dé ki€ém soat bién dang téng, dam bao tinh 8n dinh hinh hoc ma
khong gay anh hudng bat Igi dén qua trinh dién day hoac phan bo
nhiét trong khuon.

Bien dang tang (mm)
=

it} 15 20 25 30 35 40 50

%% Sgi thiy tinh

Hinh 3. Anh huging ciia % soi thiy tinh t6i bién dang tng

3.2. Co ngét thé tich I6n nhat

Co ngot thé tich 16n nhat (Total volume shringkage, %) phan
anh muc suy gidm thé tich trong qua trinh chuyén pha tir 1dng sang
ran. DGi vdi chi tiét c6 thanh mdng va bé mat rong nhu nap che bén
ghé 6 16, co ngot cao dé gay ré 16m, sai léch kich thudce va giam chat
lugng lap rap. Hinh 4 cho thay xu hudng co ngo6t gidm manh theo
ham luong sgi thay tinh. V&i PP nguyén chat, co ngét thé tich dat
12,5%. Khi b8 sung sgi & muic 15% dén 35%, gia tri ndy gidm lién tuc
xudng 6,5%. Su cai thién nay cht yéu nhg dac tinh khong co ngét
cla sgi thay tinh va kha nang han ché chuyén déng phan ti trong
giai doan lam ngudi. Ngoai ra, dinh hudng soi theo dong chay giup
giam co ngét khong dong déu theo cac phuong.

2.2%
20F
18-

16¢

Rign dang tdhng rmm)

14~

LIt
a 15 20 26 3 3Im 40 50

5o thiy tinh
Hinh 4. Anh hugng cia % soi thiy tinh dén co ngét thé tich I6n nhat
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Khi ham lugng sgi tang tra Ién, co ngot tang nhe trd lai do anh
huéng cla tr& lyc dong chdy va tich tu nhiét cuc bé. Do d6, ham
lugng sgi tir 30% dén 35% dugc danh gia la t8i uu dé han ché co
ngét thé tich va ddm bao d6 én dinh hinh hoc sau ép phun.

£ 3000
=
3758
3
5 2500
]
oy
T 2000
&=
2 1150
2 1500
)
= 190

a 15 ¢ 35 30 35 40 50

O Sai thiy tink

Hinh 5. Anh hung clia % soi thily tinh dén d9 cting theo phuong truc Z

3.3. D0 ciing theo truc Z

Mé6-dun dan héi theo truc Z phan anh kha nang khang bién
dang theo phucng vuéng goc véi bé mit san pham, dic biét quan
trong ddi vai cac chi tiét co gan va tiét dién mong nhu ndp che bén
ghé 6 t6. Hinh 5 cho thdy xu hudng tang ro rét clia dé ciing khi tang
ham lugng sgi thay tinh. V&i vat liéu PP nguyén chat, mé-dun Z chi
dat khoang 1.250 MPa. Khi ting ham luong sgi tir 15% dén 30%, gia
tri nay tang gan gap doi, dat 2870 MPa. Su gia tang nay chd yéu nhg
hiéu qua gia cuong tu sgi thuy tinh dinh hudng theo dong chay.
TU 35% trd 1én, mo-dun tiép tuc tdng nhung cham hon, dao déng
quanh 3.150 MPa. Diéu nay cho thay vat liéu da dat trang thai gan
bdo hoa vé kha nang gia cudng, trong khi dong chay bat dau bi anh
huéng bai mat do sgi cao.

Nhu vay, ving ham luong sgi ti 30% dén 35% la phu hop dé
dat d6 cling cao theo phuong Z, dong thoi van dam bao kha nang
gia cong 6n dinh cho san pham c6 hinh hoc méng va bat déi xing.

3.4. Phan bé huéng soi thiy tinh

Trong vat liéu composite gia cudng bang sgi thiy tinh ngan,
dinh hudng sgi theo dong chay la yéu t6 anh huéng truc ti€p dén
mo6-dun dan héi, kha ning chiu tai va d6 én dinh hinh hoc clia san
pham sau ép phun. Hinh 6 va Hinh 7 thé hién trudng dinh hudng soi
va phan bd thé tich theo mdc dinh huéng (ng véi hai ham luong
sOi: 15% va 30%.

Chi s6 dinh hudng dugc biéu dién trong thang tir 0,333 dén
0,990, trong d6 0,333 tuong Ung vai dinh huéng ngau nhién hoan
toan, con gia tri gan 1 thé hién trang thai gan nhu déng truc. Day
la dai lugng vé hudng rdt ra tir thanh phan chinh ctia tensor dinh
huéng, khong cé don vi.

Véi ty 1& 15%, dinh hudng sgi con yéu va khong dong déu. Gia
tri trung binh chi dat 0,728, trong khi ty I& thé tich dat chi s6 dinh
hudng trén 0,85 chi vao khoang 5%. Su suy gidm rd rét xuat hién
tai cac ving chan géan va mép ban, nai thudng chiu tng sudt uén
sau ép.

& muic 30%, dinh hudéng soi dugc cai thién rd rét ca vé do 1on
va muc phan bé. Gia tri trung binh ting lén 0,783, gan 50% thé tich
chi ti€t ndm trong dai chi s6 tir 0,771 dén 0,902. Cac sgi bam sat
hudng dong chay chinh, dac biét tai cac gan va mat lién két, giup
tang kha nang khang cong vénh va tang ciing theo phuong Z.
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Hinh 6. Ban do dinh hudng sgi thiy tinh trong qua trinh dién day (15% va 30% si
thily tinh)

Chi sé dinh huing sgi

0.0 235 5.0 1.5 0.0 125 15.0 17.5

Ty 1& thé tich (%)

Hinh 7. Phan bd thé tich theo miic dinh hudng soi (15% va 30% sgi thay tinh)

Két qua cho thay dinh hudng soi la co ché trung gian then
chét, gidi thich su cai thién dong thdi cta ba chi tiéu da phan tich.
Ham lugng sgi tir 30% dén 35% |a phu hop dé dat dinh hudng hiéu
qua ma khéng gay mat can bang dong chay. Day la vung t6i uu cho
céc chi tiét nhya moéng, c6 gan va hinh hoc bat déi xting trong ting
dung céng nghiép.

4, KET LUAN

Nghién ctu da thuc hién mé phdng qua trinh ép phun chi tiét
ndp che bén ghé 6 té st dung vat liéu polypropylene cé ham luong
sgi thay tinh thay d6i ti 0 dén 50%. M6 hinh dugc xay dung theo
hinh hoc thuc té va diéu kién cong nghé tiéu chudn nham phan tich

anh hudng cla ty 1é sgi dén ba chi tiéu ky thuat chinh gom: B0 bién
dang t6ng, co ngét thé tich I16n nhat va moé-dun dan héi theo truc Z.

Két qua cho thdy khi tdng ham lugng sgi dén khoang 30% -
35%, cac chi tiéu ky thuat déu dugc cai thién ro rét. Bé cong vénh va
co ngét gidm hon 40% so vdi vat liéu khong gia cudng, trong khi d6
cling tang gan gap déi. Binh hudng soi trong ldng khudn dugc cai
thién dang ké tai muc sgi nay, gép phan nang cao dé 6n dinh hinh
hoc va kha nang chong bién dang cuc bé sau ép.

TU nguéng 40% trd 1én, hiéu qua gia cudng giam dan do tang
tré lyc dong chdy va mat can bang phan bé nhiét, dan dén bién
dang tang trd lai tai cac vung cé hinh hoc phtc tap.

Téng hgp lai, ham lugng sgi thay tinh t&r 30% dén 35% dugc
xac dinh la t6i uu cho chi tiét nhua ky thuat dang tdm, c6 gan va
hinh hoc bat déi xiing. Mdc nay cho phép dat hiéu qua co hoc cao,
déng thai van dam bao kha nang chay dién khuén va kiém soat sai
I&ch hinh hoc trong san xuat thuc té.
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ABSTRACT

This literature review presents a comprehensive overview of the
impact behavior of fiber-reinforced cementitious composites
(FRCCs). with a particular focus on steel, polymeric, glass,
carbon and shape memory alloy (SMA) fibers. The incorporation
of fibers into cementitious matrices significantly enhances
impact resistance by improving energy absorption. crack
control and post-cracking ductility. Among various fiber types.
hooked-end steel fibers demonstrate superior performance,
while hybrid combinations-such as steel with polypropylene or
glass fibers-further optimize impact resistance. Test methods
including drop-weight and explosive impact tests reveal that fiber
volume fraction, geometry and distribution play critical roles
in performance outcomes. Experimental results consistently
show that fiber reinforcement not only increases the number
of blows to initial crack and failure but also improves structural
integrity under repeated or high-velocity impacts. Overall, this
review underscores the importance of fiber type, content and
configuration in maximizing the impact performance of FRCCs
and provides valuable insights for advancing their application in
protective and load-resistant concrete structures.

Keywords: Fiber-Reinforced Cementitious Composites (FRCCs);
impact resistance; dynamic load performance; steel fibers;
shape memary alloy (SMA) fibers.

1.INTRODUCTION

The incorporation of fibers to enhance the properties of
mortar or concrete has a long history, dating back centuries.
However, systematic investigations into the use of fiber-reinforced
cementitious composites (FRCCs) began in the 1960s. By the 1970s,
FRCCs had gained widespread attention and application in the
construction industry. Today, they are extensively used in a variety
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TOM TAT

Rai bao trinh bay mat cai nhin toan dién veé ing xir va dap cia
vat lieu xi mang cdt sgi (FRCCs), tap trung vao céc loai soi thep,
polyme, thay tinh, carbon va hgp kim nha hinh (SMA). Viéc bd
sung sgi vao ma trén xi mang gidp tang dang ké kha nang ching
va dap thang qua viec cai thign kha nang hap thu nang lrgng,
kiém soat v&t nirt va tinh déo sau nirt. Trong cac loai soi duoc
nghién ciru, spi thép dang ddu mac cho thay higu qua veot trai,
trong khi cac td hop soi lai - chang han nhu sgi thép ket hop vai
spi polypropylene hodc sgi thiy tinh - cho higu qué tdi vu hon
so vai viec sir dung mat loai sgi don |&. Cac phrong phép thir
nghigm nhu va dap roi tu do va thir nd cho thdy ham legng soi,
hinh hoc va sur phan bd coa spi ddng vai tra quan trong ddi vai
hiu suat co hoc. K&t qua thec nghigm nhét quan chi ra réng cdt
sgi khang chi lam ting sd |an va dap cén thigt dé gay ra nirt dau
tién va phé hiy mau, ma con cai thien dg bén ket céu dudi tac
dang lap lai hodc van tdc cao. Tang quan nay khang dinh vai tro
cia loai sgi, ham lrgng va céu hinh b tri trong viéc tdi vu hoa
khé nang chiu va dap cia FRCCs, ddng thei cung cép cac dinh
huang hiru ich nham thic ddy ong dung cia vat ligu nay trong
cac ket céu be tong bao vé va chiu tai trong lan.

Tir khéa: Vat ligu xi mang cdt sgi; ¢ng x(r va dap; tai trong dang;
sgi thep; sgi hop kim nhé hinh.

of civil and infrastructure projects, including earthquake-resistant
structures, tunnels, pavements, bridges, dams, airports and
protective linings [1]. FRCCs are typically defined as cementitious
composites-comprising mortar or concrete-reinforced with fibers
that are uniformly dispersed and randomly oriented within the
matrix. The inclusion of fibers significantly enhances the mechanical
performance of the composite, particularly in terms of crack control,
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ductility and resistance to impact.

Fibers improve the impact resistance of cementitious
composites by increasing both energy absorption and dynamic
strength [2]. These improvements are attributed to the enhanced
strain rate sensitivity introduced by fibers under impact loading.
Various testing methods have been developed to assess the impact
performance of FRCCs, including: (1) weighted pendulum Charpy-
type tests, (2) instrumented pendulum tests, (3) drop-weight tests
(single orrepeated), (4) projectile impact tests and (5) explosive tests.
Due to safety concerns, regulatory limitations and the challenges of
capturing high-speed responses, projectile and explosive tests are
infrequently used. In contrast, pendulum and drop-weight tests are
more practical for laboratory settings, with the drop-weight test
being the most widely adopted due to its simplicity, reliability and
suitability for simulating real-world impact conditions.

2. IMPACT BEHAVIOR OF FRCCs

2.1. Steel Fiber-Reinforced Cementitious Composites (SFRCs)

In practice, various parameters influence the impact resistance
of concrete, including fiber reinforcement, aggregate type and
aggregate shape. To quantify this variability, Nataraja et al., [3]
conducted a statistical analysis of impact test results on both plain
and steel fiber-reinforced concrete (SFRC), revealing high coefficients
of variation-largely attributable to differences in fiber-related
parameters. Aslani et al., [4] confirmed that the steel fiber content
plays a critical role in improving impact resistance. Ramakrishnan
et al, [5] further demonstrated that SFRC exhibited six times greater
resistance to impact loading compared to non-fibrous concrete.
Similarly, Rahmani et al., [6] experimentally showed thatincorporating
0.5% hooked-end steel fiber could double the resistance at first crack
and triple the resistance at failure.

Nili et al, [7] performed a drop-weight impact test to
investigate the combined effect of steel fiber and silica fume on
reinforced concrete. The results indicated that a 0.5% volume
of hooked-end steel fiber (60 mm length, 0.75 mm diameter)
enhanced impact resistance by 7.7 times at first crack and 10 times
at failure, relative to plain specimens. Increasing the fiber dosage
to 1.0% further raised these values to 10 and 12 times, respectively.
Although silica fume increased matrix brittleness, it also raised the
number of blows required to initiate the first crack.

Chen et al., [8] examined the effects of steel fiber alone and
in combination with conventional reinforcement (d12@50) on the
impact resistance of high-performance concrete. Results showed
that increasing steel fiber content from 20 kg/m® to 35 kg/m?
significantly improved performance at both initial cracking and
failure. Notably, specimens with 35 kg/m?® steel fiber exhibited
higherimpact resistance than those reinforced with steel bars alone.
When steel fibers were combined with rebar, the impact resistance
increased by approximately 2.5 to 3.5 times compared to concrete
reinforced with only rebar or steel fibers individually.

Gopalaratnam et al.,, [9] conducted instrumented Charpy
impact tests to evaluate the effect of steel fiber inclusion on the
impact performance of cementitious composites. The results
indicated substantial improvements, with dynamic strength
increasing by up to 111% and energy absorption capacity by up to
70%. Composites made with a weaker matrix and reinforced with
higher fiber content and greater aspect ratio exhibited greater
sensitivity and enhanced performance under dynamic loading
compared to those with a stronger matrix, lower fiber volume,
and smaller aspect ratio. Similarly, Yusof et al., [10] investigated the

impact resistance of normal-strength concrete panels reinforced
with 0.5%, 1.0% and 1.5% hooked-end steel fibers under explosive
loading. The results demonstrated that increasing fiber content
led to enhanced resistance, with the 1.5% fiber volume fraction
delivering the most favorable performance under high-intensity
explosive impacts.

The type and length of steel fiber significantly influence the
impact resistance of fiber-reinforced cementitious composites.
Ramakrishnan et al., [5] demonstrated that hooked-end steel fibers
considerably enhanced impact resistance, providing at least a
fivefold improvement compared to straight steel fibers. Similarly,
Mahakavi et al., [11] compared the performance of hooked-end
and crimped steel fibers at volume fractions of 0.25%, 0.5% and
0.75%. The results consistently showed that specimens with
hooked-end fibers exhibited superior impact resistance-both at
the initial cracking and ultimate failure stages-compared to those
with crimped fibers at equivalent dosages. Murali et al., [12] also
confirmed this trend, reporting that hooked-end fibers were more
effective than crimped fibers across various volume fractions (0.5%,
1.0%, and 1.5%). In terms of fiber length, Mohammadi et al. [13]
conducted a detailed study using steel fibers of 25 mm and 50 mm
lengths in varying proportions. The highest impact resistance was
observed in specimens reinforced exclusively with 50 mm fibers
(100%), while the lowest performance occurred in specimens
containing only 25 mm fibers (100%). The results indicated that
longer fibers were more effective in improving impact resistance.
Furthermore, an increasing trend was observed with higher fiber
content, confirming the positive correlation between fiber length,
dosage, and impact performance.

Murali et al., [14] conducted impact tests on slabs reinforced
with different steel fiber configurations, including 3.3% crimped
steel fiber, 3.3% hooked-end steel fiber, a combination of both at
3.3% and a hybrid mix containing 0.33% long and short crimped
fibers. For control specimens without fiber reinforcement, the
number of repeated impacts required to cause the initial crack
ranged from 11 to 14. Among the fiber-reinforced specimens, the
combination of hooked-end and crimped fibers demonstrated
the highest impact resistance, followed by the hybrid of long and
short crimped fibers. A similar trend was observed at failure, with
the number of impacts required increasing from 13.7 (no fiber)
to 14.8 (crimped), 19.0 (hooked-end + crimped) and 18.5 (hybrid
crimped). These results suggest that combining fibers with different
geometries or aspect ratios is more effective in enhancing impact
resistance than using mono-fiber types.

The superiority of high-strength steel fiber-reinforced concrete
(HSFRC) over high-strength concrete (HSC) was also confirmed by
Song etal,, [15], who reported that the first-crack and failure strengths
of HSFRC were approximately 3.9 and 4.2 times greater than those
of HSC, respectively. Despite these strength gains, both materials
exhibited similar variability in their cracking and failure behavior. Luo
et al,, [16] further demonstrated that HSFRC specimens maintained
structural integrity under projectile impact-showing only surface
cracking-whereas non-fiber HSC exhibited brittle, smash-type failure.
Luo also proposed an empirical equation describing the relationship
between the dimensionless projectile velocity and penetration depth
in HSFRC.

2.2, Chemical Fiber-Reinforced Cementitious Composites

Chemical fibers-such as polypropylene (PP), polyethylene
(PE), polyvinyl alcohol (PVA) and aramid-are increasingly used in
cementitious composites to enhance toughness, crack resistance,
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and energy absorption capacity under dynamic or impact loading.
Unlike steel fibers, chemical fibers are lightweight, corrosion-resistant
and capable of bridging microcracks at an early stage, thus delaying
crack propagation and improving post-cracking behavior.

Polypropylene (PP) fibers have been shown to enhance the
impact resistance of concrete in several studies. Rahmani et al,,
[17] experimentally demonstrated that the inclusion of PP fibers
could double the impact resistance of concrete compared to plain
specimens. Mindess et al., [18], using an instrumented drop-weight
impact test, reported that the addition of PP fibers improved both
the fracture energy and impact strength of concrete. Similarly,
Bentur et al., [19] applied an instrumented impact test to evaluate
the effectiveness of PP fibers and found that low fiber contents
(ranging from 0.1% to 0.5% by volume) had limited influence on the
dynamic performance of both normal and high-strength concretes.
However, under static loading, PP fibers at similar dosages were
effective in controlling crack propagation. The combined effect of
silica fume and PP fibers has also been investigated. Nili et al., [7]
concluded that the incorporation of both materials enhanced the
impact resistance of concrete, with an optimum PP fiber content
around 0.5% by volume. This finding is consistent with Barr et al.,
[20], who reported that the number of blows required to cause
failure increased as fiber content rose from 0.25% to 1.0%, with the
most significant improvement observed in specimens containing
0.5% to 0.75% PP fiber.

An increase in the volume fraction of glass fibers generally
enhances the impact resistance of cementitious composites. Mastali
et al, [21] conducted drop-weight impact tests on specimens
containing 0.25%, 0.75% and 1.25% glass fiber by volume. The
results showed that the number of blows at first crack increased
by 147% and 200% for 0.75% and 1.25% glass fiber, respectively,
compared to 0.25% glass fiber. A similar trend was observed at
failure, with increases of 151% and 209%.

In the case of carbon fibers, Ali et al., [22] reported that a relatively
high fiber content (3% by volume) was required to improve impact
strength. Soroushian et al., [23] also confirmed that carbon fibers
enhanced both first-crack and ultimate impact resistance. Mastali et
al,, [21] further investigated the effects of carbon fiber volume fractions
(0.5% - 2.0%) and lengths (10 mm, 20 mm, 30 mm). The highest impact
resistance-approximately 3 times and 5 times higher than the plain
specimen at first crack and failure, respectively-was recorded with 2.0%
of 30 mm fibers, attributed to effective crack bridging.

Yildirim et al., [24] studied the impact performance of mono
and hybrid fibers (steel, glass, PP) under repeated impact loading.
While first-crack resistance showed variability, failure resistance
increased consistently with fiber content. Hybrid reinforcement
using steel and glass fibers yielded the best performance, followed
by steel and PP fibers. In mono-fiber comparisons, glass fiber
outperformed PP at equal volume fractions (0.1%). Asrani et al., [25]
also demonstrated that hybrid systems (e.g., 1.3% steel + 0.3% PP
and/or 0.3% glass) provided superior impact resistance, reaffirming
Yildirim’s findings.

2.3. Shape Memory Alloy (SMA)
Cementitious Composites (SMA-FRCCs)

Recently, a new class of smart materials-Shape Memory Alloy
(SMA) fibers-has gained increasing attention for their superior
properties compared to conventional fiber reinforcements. SMA
fibers exhibit excellent chemical stability in alkaline cementitious
environments and natural acidic conditions, in addition to
being lightweight and possessing high tensile strength. Their

Fiber-Reinforced
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distinguishing features are the shape memory effect (SME) and
superelastic effect (SE). SME enables SMA fibers to undergo phase
transformation and recover deformation upon heating, thereby
generating recovery stress, while SE allows the material to close
cracks upon unloading, enhancing self-healing capacity [26-29].

Most studies investigating the impact resistance of SMA-
reinforced cementitious composites have employed repeated
drop-weight impact tests, as recommended by ACl 544-2R [30],
due to their simplicity and effectiveness. For instance, Ali et al. [22]
evaluated composites containing 2.0 vol% PVA fibers and hybrid
mixes with 0.5%, 1.0% and 1.5% SMA fibers. The inclusion of SMA
fibers significantly improved impact resistance, with 1.0 vol% found
to be optimal. Higher dosages led to increased porosity due to fiber
agglomeration. Notably, combining 2.0% PVA and 1.0% SMA fibers
achieved the highest energy dissipation and lowest penetration
depth. Heat-treated SMA fibers further enhanced performance via
a pre-stressing effect, increasing impact failure energy by 12.46 -
34.15%. Aslani et al., [4] conducted impact tests by dropping a 100
kg weight onto 100 mm cube specimens containing hooked SMA
fibers. The results demonstrated improved dynamic resistance, with
most specimens remaining intact due to the bridging and shape
memory effects of SMA fibers. Specimens with less than 0.5% SMA
exhibited semi-explosive cracking due to insufficient reinforcement,
while 0.75 vol% effectively prevented such failure modes.

3. CONCLUDING REMARKS

Fiber reinforcement significantly enhances the impact
resistance of cementitious composites by improving crack
bridging, energy absorption, and post-crack ductility. Steel fibers,
particularly hooked-end types, provide the greatest improvement
in impact performance, with optimal results observed at 0.5 - 1.5%
volume fractions. Hybrid fiber systems (e.g., mixed lengths or
types) outperform mono-fiber mixes by offering superior energy
dissipation and toughness. Chemical fibers like polypropylene and
glass improve crack control under static or low-velocity impacts but
are less effective under high-energy dynamic loads. Carbon and
SMA fibers deliver advanced performance-carbon fibers enhance
strength at low dosages, while SMA fibers contribute self-recovery
and exceptional energy dissipation.

The table below summarizes the impact resistance
characteristics of various fiber types used in fiber-reinforced
cementitious composites (FRCCs), highlighting their key benefits,
optimal volume fractions, and observed performance under impact
loading conditions.

Table 1. Graphical Summary: Impact Resistance of FRCCs by
Fiber Type

. Optimal Impact
Fiber Type Key Benefits Dosage Performance
High energy
Steel absorption, N 3-12x resistance
(hooked-end) ductility, crack 0.5-1.5%vol. vs. plain concrete
bridging
) Mixed .Iengths/ . Outperforms
Hybrid Steel types improve Varies (e.g., mono-fiber
Fibers toughness, delay 3.3%) mixes
failure
Polybrobylene Crack control Limited dynamic
yp(P;a)y under static/low- | 0.3 -0.5% vol. improvement
velocity loads (<2x)
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Enhances initial 1:5-2%
. R 0.75-1.25% improvement
Glass Fiber crack resistance, )
. . vol. depending on
lightweight
dosage
oo bridan Up oS
Carbon Fiber g0 ging, 1.5-2.0% vol. | improvement at
efficient at longer
30 mm length
lengths
Self-recovery .
(SME), crack High energy
. R dissipation,
SMA Fiber closing (SE), 0.5-1.0% vol.
: ; prevents
high dynamic . .
. explosive failure
resistance
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TOM TAT

Nghién ciru nay phéan tich higu sudt khai thac nham thigt bi céu
béi tai cac du an ddu tu xay dyng bén cang bién container @ Vit
Nam, vai muc tiéu danh gig mdi quan hé gira higu sudt thigt
bi toan phan cia thiét bj va cang tac quan Iy khai thac (OLKT).
Thang qua phreng phép do lrirng Higu sudt thigt bj toan phén
(OEE), nghién ciru d& |am ré céc y&u td &nh hudang dén mirc do
sén sang, hiéu suft van hanh va chat lveng thao tac cia nhom
cdn céu bai. K&t qua khao sat tr 159 ddi trgng tai cac bén cang
bién container cho thay cang tac lap k& hoach, td chirc va kiém
soat ca anh hudng tryc tiép dén higu sudt khai thac. Trong khi
da, cang tac lanh dao, diéu hanh anh hueéng gian tigp thang qua
c4c chirc nang quan |y khac. Nghién ciru |3 co si dé xuét cac gidi
phap nhdm nang cao hiu sudt nhom cén cdu béi, gop phan tdi vu
hoa hoat dang khai thac thigt bj xép d, co gigi (TRXDCG) tai céc
bén cang bién container & Vigt Nam.

Tir khda: Quan Iy khai thac thigt bj; cdu bai; Hieu suat thigt bj
toan phén (OEE); cang bién container; thigt bj xép d co gidi.

1. DAT VAN BE

Quan ly va khai thac hiéu qua cac nhém TBXDCG ddng vai tro
then chét trong viéc nang cao nang suat va hiéu qua van hanh cta
céac bén cang bién container. Trong d6, khu vuc tuyén tién phuong
(frontline) 1a bo phan trong yéu, noi tap trung cac hoat déng béc
xép nham giadi phéng tau nhanh, tang luot tau ra vao, t6i uu hoa
cobng suat khai thac bén cang, dong thdi gidam thi€u chi phi cho
cac hang tau. Hiéu qua khai thac tuyén tién phuong khéng chi phu
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ABSTRACT

This study analyzes the operational performance of yard crane
equipment groups at container terminal construction projects
in Vietnam, aiming to evaluate the relationship between Overall
Equipment Effectiveness (DEE) and operational management.
Using the OEE measurement method, the research identifies
factors affecting availability, performance, and quality of yard
crane operations. Survey data from 59 participants at various
container terminals indicate that planning, organizing and
controlling activities directly impact yard crane efficiency, while
leadership influences indirectly through other management
functions. The findings highlight the need for integrated
management solutions to enhance yard crane productivity,
contributing to the overall optimization of container terminal
handling operations in Vietnam.

Keywords: Equipment operation management; yard crane;
Overall equipment effectiveness (OEE); container terminal;
cargo handling equipment.

thudc vao nang sudt thiét bi xép d& tai cau bén ma con lién quan
chat ché dén su phoi hgp déng bd véi nhém thiét bi xép d& tuyén
hau phuong, dic biét |a cac loai ciu bai.

Trén thé gidi, da c6 mot sé nghién clu dé cap dén quan ly va
nang cao nang suat khai thac TBXDCG. Tiéu biéu, nghién ctu cla
Shahjahan [8] tai cAng Chittagong (Bangladesh) da phan tich nang
suat thiét bi xép d& va dé xuat cac giai phap cai thién hiéu qua khai
thac. Nghién cru nay nhan manh vai tro clia viéc tng dung céng
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nghé hién dai trong cong tac quan ly thiét bi, cling nhu sy can thiét
cla viéc danh gia nang suat va chi phi van hanh. Tuy nhién, cac noi
dung nghién ctru mdi chi diing lai & phan tich hiéu suat khai thac
téng thé, chua di sdu vao cac van dé quan ly ky thuat hay cong tac
bao tri thiét bi trong qua trinh st dung.

Tai Viét Nam, cac nghién ctiu vé khai thac TBXDCG ciing da dugc
thuc hién, song ch yéu mang tinh dac thu cho tiing bén cang
riéeng 1é. Co thé ké dén nghién clu cda Lé Thé Nam [3] nam 2014 va
Nguyén Hai Manh [2] tai cdng Doan Xa (2015). Cac cong trinh nay
tap trung vao cac chi tiéu kinh té nhu: Hiéu suat khai thac thiét bj
theo thai gian, nang suat lam hang, hiéu qua dau tu TBXDCG. Tuy
nhién, cac nghién ctu chua dé cap day da téi cac yéu t6 ky thuat
nhu hiéu suat tiéu hao nhién liéu, mic dd hao mon thiét bj hay cac
chi s6 van hanh anh huéng truc ti€p dén chi phi duy tri, bdo duéng
va vong dai thiét bi. Bén canh d6, pham vi nghién ctu cha yéu gidi
han trong tiing bén cang riéng biét, thi€u tinh phd quat vé mé hinh
quan ly TBXDCG cho hé théng bén cang bién container néi chung.

Chinh vi vay, viéc nghién ctru méi quan hé giia hiéu suat khai
thac nhdm cdu bai vai cong tac QLKT TBXDCG dugc dau tu xay dung
tai cac bén cang bién container & Viét Nam la can thiét. Nghién cdu
nay khéng chi gép phan nang cao ning sudt nhom thiét bi cdu bai
ma con hudng dén muc tiéu cai thién téng thé hiéu qua khai thac
TBXDCG, t6i uu héa van hanh hé théng cang bién container trong
b6i cdnh hoéi nhap va phat trién bén viing kinh té bién cia Viét Nam
hién nay.

2.TONG QUAN VE HOAT DONG CUA NHOM THIET BI CAU BAI
TAI CAC BEN CANG BIEN CONTAINER
C4u sdp x€p container (container stacking crane): La loai ciu di

déng st dung dé sép xép container trong bai container clia cang
bién, con dugc goi la cau bai. C6 hai loai cdu bai gém cdu bai banh
ray hay cdu bai RMG (Rail-Mounted Gantry) va cau béi banh 16p hay
c8u bai RTG (Rubber-Tired Gantry) (Hinh 1).

C4u bai RMG thudng c6 khodng céch gilta hai chan ciu 16n, c6
thé xép dugc tir 8 dén 12 hang container gilia hai chan ciu cong
thém 16i di cho phuong tién van tai b dén lay hang, chiéu cao binh
quan ctia déng hang 1a 6 ting container, do d6 cau bai RMG c6 hé s6
st dung dién tich bai rat cao. Théng thudng, cac bai st dung ciu bai
RMG sé phai két hgp véi thiét bi van chuyén hang la hé thdng xe van
tai noi dia (xe dau kéo, xe nang 6m) van chuyén container ti tau vao
bai va nguoc lai, cir mét cau bai RMG sé phuc vu mét cdu ba STS/QC
(Ship-To-Shore Crane/Quay Crane). Cau bai RMG dugc st dung cho
cac bai c6 kha nang théng qua cao, c6 ndng suat xép dé hang trén
bai Ién dén 30 container/gid. M&i dudng ray cé thé dai dén 700 m,
thudng dugc bé tri tir 2 dén 3 cau bai RMG hoat déng. Hé théng cau
bai RMG c6 thé dugc khai thac tu déng héa hoan toan.

C4u bai RTG c6 khoang cach gitia hai chan cu khodng 6 hang
container kém theo 16i di cho phuong tién van tai bo dén lay hang.
Chiéu cao binh quan clia déng hang la tur 5 - 6 tang container. Mac du
khéng tiét kiém dién tich nhu hé théng cdu bai RMG nhung hé théng
cdu bai RTG lai rdt ca ddng, c6 thé dich chuyén ti khu bai nay sang
khu béi khac. Dac biét, hé théng nay hoat déng hiéu qua tai cac khu
bai co6 chiéu dai bai khéng 16n [4].

C4u bai RTG/RMG ciling dugc st dung cho cac hoat déng xép
chong dé€ quan ly, mat do lén dén 1.000 TEU/ha véi cac chéng 1én dén
4 container day hang hodc 5 container rdng. N6 c6 thé phucvu 8 -9
xe van tai ndi dia, méi gi& dugc 30 - 40 lugt di chuyén container vi cac
container can dugc dao chuyén trong cac ngin xép cla ching [7].

(du bdi logi banh ray (RMG)
Hinh 1. Cu béi

Cau bdi logi banh I6p (RTG)
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3. PHUONG PHAP NGHIEN CUU

3.1. Hiéu suat khai thac nhém thiét bi cau bai

Hiéu sudt thiét bi toan phan OEE (Overall equipment
effectiveness) la mét chi s6 do ludng dugc st dung trong TPM (Total
Productive Maintenance) dé chi ra muc d6 hoat déng hiéu qua cta
may moc [6].

- MUc @6 sén sang (Availability) - A: Su so sanh giira th&i gian ma
may that su tao ra san pham véi thai gian hoat déng tiém nang (A
quan tam t&i thoi gian chét clia may).

- Hiéu suat (Performance) - P: Su so sanh gilra dau ra thuc té véi
nhirg gi ma may c6 thé san xuét ra trong cung thai gian (P quan
tam tdi tén that téc dd may).

- Chat lugng (Quality) - Q: Su so sénh giiia s6 lugng san phdm dap
Ung yéu cau va cac chi tiéu ky thuat ctia khach hang véi sé lugng san
phdm dugc san xuat (Q quan tam tdi tén that vé chat lugng).

Trong nghién ctu nay, Hiéu suat thiét bi toan phan OEE dugc
van dung phu hgp dé€ danh gia hiéu suat khai thac cda tiing thiét bj
cling nhu nhém thiét bi cu béai trong ca hai hoat déng sir dung va
bao tri, vi khi dp dung chi s6 Hiéu suat thiét bi toan phan OEE cho
cdu bai sé boc tach, dan gidn hoa su lién quan phuic tap gilta cac yéu
t6 tac dong dén hiéu suat toan phan clia tiing thiét bi cu bai cling
nhu nhém thiét bi cdu bai trén co s& 3 chi tiéu: Mdc d6 sén sang,
Hiéu suat va Chat lugng [1].

Dé€ 6 thé duy tri Hiéu sudt thiét bi toan phan OEE, nang cao
hiéu qué hoat déng ctia cau bai can c6 su phdi hop tét cla cac bod
phan chic nang tham gia QLKT thiét bj ky thuat cia bén cang bién
container.

Phan tich thuc trang danh gia Hiéu suat khai thac nhém thiét
bi cau bai thudc cac bén cang bién container & Viét Nam duoc thuc
hién trén co s& danh gia téng thé cac ndi dung va 3 chi tiéu do
ludng gém HS2.1 (A), HS2.2 (P) va HS2.3 (Q) dugc xay dung trén co
s& phuong phap luan vé quan ly théng qua Hiéu suat thiét bj toan
phan OEE cling nhu ché dé danh gia hién hanh vé hiéu suat khai
thac d6i véi nhom thiét bi cau bai clia cac bén cang bién container,
thé& hién 6 Bang 1.

Bang 1. Cac chi tiéu do ludng chi s6 Hiéu suat thiét bi toan phan
OEE déi v6i nhém thiét bi cdu bai

Ma chi tiéu Néi dung
HS2.1 Mdic d6 s&n sang cGia nhom thiét bi cdu bai
HS2.2 Muc d6 hiéu suat dat dugc cia nhém thiét bi c4u bai
HS2.3 Mdic d6 chat lugng ciia nhom thiét bi cau bai

3.2. Thu thap sé liéu

Nghién ctdu tién hanh khao sat thuc trang hoat dong QLKT
nhém thiét bi cdu bai déi véi 159 déi tugng tham gia cong tac QLKT
TBXDCG tai cac bén cang bién container cla Viét Nam. Cac chi tiéu
khao sat lién quan dén thuc trang QLKT TBXDCG thudc 4 nhém
hanh vi QLKT: Lap ké hoach khai thac (8 quan sat), t6 chic khai thac
(8 quan sat), diéu hanh/lanh dao trién khai k€ hoach khai thac (6
quan sat), va kiém soét hoat déng khai thac (9 quan sat); déng thai
khao sat 3 chi s6 hiéu suat d6i vi nhom thiét bi cdu bai HS2.1, HS2.2
va HS2.3. Thang do likert 5 muc d6 dugc st dung trong nghién cuu.

4. KET QUA NGHIEN CUU VA BAN LUAN

4.1. Hiéu suat khai thac nhém thiét bi cau bai

K&t qua phan tich mo ta vé cac chi tiéu do ludng Hiéu suat khai
thac cia nhom thiét bi cdu bai dugc thé hién & Bang 2 cho thay muic
d6 két qua dat dugc cla Hiéu suat khai thac cia nhém thiét bi ciu
bai trén ngudng trung binh, phan b6 trén muc 3.9 diém thang do
va cho thdy hoat ddng QLKT cGia nhém thiét bi cdu bai tai cac bén
céng bién container la kha tét. Trong d6, muc d6 sdn sang clia nhém
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thiét bi cu bai khi xét theo ty I& gilia thai gian khai thac thuc té va
thai gian khai thac theo ly thuyét dugc danh gia dam bao & murc tét,
phan bé quanh gia tri 4.2 diém thang do. Trong khi d6, hiéu nang
clia nhém thiét bi cau bai cling cho thdy muic danh gia kha tét phan
b quanh gia tri 4.0 diém thang do, két qua nay cho thay gia tri san
lugng thao tac thuc t&€ (bao gobm ca san lugng container giao nhan,
san lugng container dao chuyén, san lugng container kiém héa, san
lugng container rut hang, san lugng container rébng) clia nhom thiét
bi c4u bai la kha cao. Déng thdi, chat luong khai thac clia nhom thiét
bi cu bai khi xét theo ty l& téng san lugng thao tac thuc té ddm béo
chét lugng yéu cau so véi téng san lugng thao tac thuc té cling dugc
danh gid kha t6t, phan bd quanh muc gia tri 3.9 diém thang do.
Bang 2. Phan tich mo t& Hiéu sudt khai thac nhom thiét bi cdu bai

Thit tu| Chitieu | SC1UONG | Gidtri | Gidtd | ool ng | DPOléch
(ID) |(Criteria) mau nho nhat | 16n nhat binh (Mean) chuan (Std.
(N) (Minimum)| (Maximum) Deviation)

1 HS2.1 159 2,00 5,00 4,2579 71347

2 HS2.2 159 2,00 5,00 4,0566 72256

3 HS2.3 159 2,00 5,00 3,9245 65165

4.2. Phan tich su anh huéng ctia hoat déng QLKT dén hiéu
suat khai thac nhém thiét bi cau bai

Két qua phan tich & Hinh 2 cho thdy su anh hudng c6 y nghia
théng ké gilta cac cdp quan sat: (1) Cong tac kiém soat (KS) va Hiéu
suat khai thac nhém thiét bi cau bai (HS2) (B = 0,591, p < 0,000); (2)
Cong tac lap k€ hoach (KH) va Hiéu suat khai thac nhém thiét bi cau
bai (HS2) (B = 0,297, p < 0,05); (3) CéNg tac té chiic (TC) va Hiéu suat
khai thac nhém thiét bi c&u bai (HS2) (B=-0,324, p < 0,000); (4) Cong
tac diéu hanh (LD) va Coéng tac kiém soat (KS) (B = 0,663, p < 0,000);
(5) Cong tac diéu hanh (LD) va Cong tac té chiic (TC) (B =0,734, p <
0,000), (6) Cong tac diéu hanh (LD) va Céng tac lap ké hoach (KH) (B
=0,734, p < 0,000). K&t qua nay ho trg gia thuyét nghién ct, trong
d6 Cong tac kiém soat (KS), Cong tac 1ap ké hoach (KH) va Cong tac
t6 chuic (TC) c6 su anh hudng truc tiép, c6 y nghia théng ké dén Hiéu
suat khai thac nhém thiét bi cdu bai (HS2). Tuy nhién, két quéa phan
tich cho thay khéng c6 sy dnh hudng mot cach truc tiép tir Cong
tac diéu hanh dén Hiéu suat khai thac Nhém thiét bi cdu bai (HS2),
cu thé cdng tac diéu hanh (LD) va Hiéu suat khai thac Nhém thiét bi
cdu bai (HS2) (B =-0,004, p > 0,05). K&t qua phan tich cho thdy, cdng
tac diéu hanh anh hudng gian ti€p dén Hiéu suat khai thac nhom
thiét bi c4u bai (HS2) thong qua cong tac kiém soét, cong tac lap ké
hoach va céng tac t chuc.

Chi s6 VIF (Variable Inflation Factors) cling dugc kiém tra dé
do luong muc dé da cdng tuyén gilta cac bién déc lap trong mé
hinh héi quy. Két qua phan tich cho thay cac gia tri VIF déu nhé hon
3.489, gia tri nay nhé hon so vai ngudng 10 theo dé xuat cta Hair
va cong su [5], két qua nay cho thay khong co hién tugng da cong
tuyén gilia cac bién doc lap. M6 hinh héi quy c6 thé giai thich dugc
30,6% sy khac biét c6 y nghia théng ké déi véi hiéu suat khai thac
nhém thiét bi cdu bai (HS2) tai cAc bén cang bién container.

Két qua phan tich mé hinh cho thay ca ba nhom hanh vi quén ly
gbm: Cong tac 1ap ké hoach, cong tac t6 chic va cdng tac kiém soat
déu co tac dong truc ti€p dén hiéu suat khai thac ctia nhém thiét bi
c4u bai tai cac bén cang bién container.

Diéu nay hoan toan hgp ly khi d6i chiéu véi thuc tién QLKT
nhém thiét bi cdu bai & cac bén cang bién container tai Viét Nam. So
v&i nhém cdu bd - von chd yéu phuc vu cong tac xép dé container
tur tau lén xe dau kéo cla bén cang va nguoc lai tai tuyén cau tau -
nhém thiét bi cdu bai c6 pham vi hoat déng réng va da dang hon
tai tuyén bai. Cu thé€, nhém thiét bi cau bai ddm nhan cac nhiém vu
nhu: Xép d& container tir xe dau kéo clia bén cang ha xuéng bai va
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0,663 (0.000)

0,004 (0.971)

[ = 102

Hinh 2. Méi quan hé gitta hanh vi QLKT v6i hiéu sudt khai thac nhom thiét bi cau béi

ngugc lai; xép d& container tur xe dau kéo cta chi hang xudng bai
va ngugc lai; sdp xép - r&i don container trong bai; t6 chuc viéc dao
chuyén container phuc vu yéu cau giao nhan.

Tai cac bén cang bién container & Viét Nam, hé théng ciu bai
RTG/RMG dugc khai thac lién tuc nhdm dam bao hoat dong béc
xép hang hoa khong bj gidn doan. Dac thu céng viéc nay yéu cau
ngudi van hanh cau bai phai chd dong, lam viéc véi mic do doc lap
cao han so vai ngudi diéu khién cu bd. Trong sudt ca lam viéc, ho
khéng chiu sy giam sat truc ti€p ma chl yéu dugc theo déi thong
qua phan mém quan ly diéu hanh bai. Cong viéc cla nhom thiét bi
c3u bai dugc thuc hién dua trén ké hoach chi tiét do bo phan lap ké
hoach bai xay dung va giao nhiém vu tir trudc, it chiu tac déng béi
cac chi dao diéu hanh tuc thai trong ca lam viéc.

Ngoai thoi gian truc ti€p phuc vu hoat dong gidi phong tau,
nhém thiét bi cau bai con thuc hién lién tuc cac nhiém vu ndi bai
nhu: Sap xép hang Ién xe dau kéo tai khu vuc tap két hodc dao
chuyén container nhdm t8i uu héa khdng gian béi va dam bao su
sdn sang phuc vu cho cac hoat dong tiép theo. Do d6, hiéu suat khai
thac nhém thiét bi ciu bai chiu anh hudng truc ti€p ti chat luong
cong tac lap ké hoach, t8 chic thuc hién va ki€ém soat qua trinh khai
thac. Viéc cac yéu t6 nay c6 moi quan hé tryc tiép vaéi hiéu suat la
phu hgp véi dac diém t6 chiic va van hanh thuc t& cha nhém thiét
bi nay.

Mat khac, céng tac diéu hanh/lanh dao dugc ghi nhan cé tac
déng gian ti€p dén hiéu suat khai thac ciia nhém thiét bi ciu bai,
théng qua viéc anh hudng truc tiép 1én ba yéu t6: Lap ké hoach,
t6 chiic va kiém soat. Trong béi cdnh van hanh thuc té, diéu hanh/
lanh dao déng vai trd dinh hudng va diéu phéi téng thé, gitip dam
bao cac hoat ddng QLKT nhém thiét bj cdu bai dugc duy tri xuyén
suét, déng bod tai nhiéu khu vuc khac nhau trong bén cang bién
container. Su anh hudng gian ti€p nay phan anh dung vai tro diéu
phoi chién lugc clia cap lanh dao trong viéc duy tri hiéu qua va sy
8n dinh clia hé théng khai thac cau bai.

5. KET LUAN

Nghién ctu da lam ré6 méi quan hé gitta céng tac QLKT va hiéu
suat van hanh cta nhém thiét bi cdu bai tai cdc bén cang bién
container & Viét Nam. Théong qua viéc ap dung phuong phap do
lugng Hiéu suat thiét bi toan phan (OEE), cac chi tiéu vé muc dé san
sang, hiéu suat lam viéc va chat lugng van hanh ctia nhém thiét bi
cdu bai da dugc danh gia mot cach hé théng. K&t qua cho thdy, cong
tac lap ké hoach, t6 chuic va kiém soat hoat déng khai thac c6 anh
hudng truc ti€p va tich cuc dén hiéu suat khai thac nhom thiét bi
c8u bai. Ngugc lai, cong tac lanh dao, diéu hanh tuy khéng tac dong
truc ti€p nhung gilr vai tro gian tiép théng qua viéc diéu phéi cac
chuc ndng quan ly khac.

Nhimg phat hién tir nghién ctru ¢ y nghia thuc tién trong viéc dé
Xuat cac gidi phap nham nang cao hiéu qua khai thac TBXDCG dugc
dau tu xay dung tai cac bén cang bién container, dic biét la nhom
thiét bi ciu bai. Viéc hoan thién quy trinh QLKT, tdng cudng céng tac
1ap k& hoach, t6 chuc thuc hién va kiém soat chat ché sé gop phan
nang cao nang suat, t6i uu hda chi phi van hanh va duy tri su phat
trién bén viing cho hé théng bén cang bién container & Viét Nam.
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Phan tich cac "diém néong” giao théng do thi tu
da lieu GNSS bang phuong phap K-means va
KDE tich hap cong nghé GIS

Analyzing urban traffic hotspots from GNSS data Using K-means and KDE integrated with
GIS technology
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TOM TAT

Trong bdi canh cac da thi lan tai Viet Nam dang ddi mat vai tinh trang n téc giao thang nghiém trong, viéc (ng dung cang nghe dé phan
tich va hé tro diéu phdi giao thang trd nén cép thigt. Nghién ciru nay dé xuét phuong phép phan tich "diém nang" giao thang tir dit ligu
dinh vi GNSS thu thap tr céc phuong tién 6 ta, ket hop hai kj thuat chinh: Phan cum K-means va vac legng mét da Kernel (KDE). Dix
ligu sau khi dwgc xir Iy sé duge tich hop vao ban da sd bing cang nghé hé thing thang tin dia ly (GIS), tao ra céng cu trrc quan haa hé
try ra quygt dinh trong quy hoach va quén ly giao thang da thi. Thic nghigm dugc thyc hign tai Ha Nai cho théy pheong phap dé xuét
ca kha nang nhan dién chinh xac cac khu vuc cd lru lrgng giao thang cao hodc thuing xuyén an téc. Viec tryc quan haa dii ligu gidp
céc oo quan chirc nang danh gia va trién khai cac bign phap ph hop nhu digu chinh den tin higu, td chec lai ludng xe hay nang cép ha
tang. K&t qua nghién ciru gop phan dinh hrang phat trién giao thang thang minh, nang cao hiéu qua quén ly da thi, dang thai dat nén
tang cho viéc ing dung rang réi dir ligu len trong linh viec GTVT.

Tir khda: [TS; GIS; GNSS; K-means; KDE.

ABSTRACT

In the context of increasing traffic congestion in major Vietnamese cities, the application of technology to analyze and manage urban
traffic has become essential. This study proposes a method for identifying traffic hotspots using GNSS positioning data collected
from automobiles, employing two main techniques: K-means clustering and Kernel Density Estimation (KDE). The processed data is
integrated into digital maps using Geographic Information System (GIS) technology, providing a visual decision-support tool for traffic
planning and management. Experiments conducted in Hanoi demonstrate that the proposed method accurately identifies areas with
high traffic volumes or frequent congestion. The visualized data enables authorities to evaluate and implement appropriate measures
such as adjusting traffic signals, reorganizing vehicle flows or upgrading infrastructure. The findings contribute to the development
of intelligent transportation systems, enhance urban traffic management efficiency and lay a foundation for the broader application
of big data analytics in the field of transportation.

Keywords: ITS; GIS; GNSS; K-means; KDE.

1.DAT VAN PE

Tinh trang Un tic giao thong dang la bai toan nan giai tai nhiéu
d6 thi 16n trén thé gidi [1-3]. Su gia tdng nhanh chdéng vé s6 lugng
phuong tién ca nhan cling véi toc d6 d6 thi héa cao khién ca sé ha
tang giao théng hién hiiu khéng thé dap ung kip. Cac thanh phé
nhu Los Angeles (Hoa Ky), Tokyo (Nhat Ban) hay Paris (Phép) dé phai
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dau tu manh vao hé thong giao thong thong minh (ITS), tan dung
d@r liéu GNSS (Global Navigation Satellite System) tur cdc phuong
tién dé giam sat hanh trinh, t6i uu héa dén tin hiéu va diéu phéi
luéng giao thong theo thai gian thuc [4, 5].

TaiViét Nam, cac dé thi lén nhu Ha Néi va TPHCM dang d6i mat
V@i tinh trang tac nghén nghiém trong, gay thiét hai I16n vé kinh té
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va méi trudng [6, 71. Theo théng ké ctia Vién Chién lugc va Phat trién
GTVT (nay la Hoc vién Chién lugc, boi dudng can bd xay dung), Un
tac tai Ha Noi c6 thé khién ngudi dan mat dén 5 - 7 gis méi tuan vi
ket xe. Trong khi d6, hé théng d liéu giam sat hanh trinh tir xe 6 t6
(théng qua thiét bi hdp den GPS) da dugc trién khai trén hang chuc
nghin phuong tién, nhung viéc khai thac di liéu nay van con han
ché, cht yéu phuc vu kiém tra hanh trinh hodc xt phat vi pham [8].

Nghién ctu nay dé xuat hudng ti€p can mai: St dung ky thuat
phan cum K-means va udc lugng méat dé KDE dé phan tich dir liéu
GNSS tUr phuong tién 6 t6, nham phat hién va truc quan héa cac
“di€ém néng” giao thong trén ban dé sé bdng cong nghé GIS. Day la
hudng nghién ctu lién nganh, tich hgp gilra giao thdng, khoa hoc
dir lieu va cong nghé ban d6, phu hop véi dinh huéng phat trién
thanh phé théng minh ma nhiéu dé thi dang theo duéi.

Bai bdo dugc cdu tric thanh 4 phan chinh. Phan dau tién
gidi thiéu béi canh, dat ra van dé nghién ctu va néu rd muc tiéu
ma nhém tac gia hudng tdi. Phan tha hai trinh bay phuong phap
nghién ctiu, bao gébm cac budc thu thap, xar ly va phan tich di liéu
GNSS, véi trong tam la hai phuong phap chinh: K-means va Kernel
Density Estimation (KDE). Phan thi ba tap trung vao két qua thuc
nghiém, trong dé thé hién truc quan cac "diém néng" giao théng
tai khu vuc néi thanh Ha Noéi théng qua ban do6 s6 va céc chi s
danh gia. Cudi cling, phan thu tu la ndi dung thao luan, danh gia
hiéu qua cta hai phuong phap, phan tich uu, nhugc diém va dé xuat
cac hudng Ung dung thuc tién phuc vu cong tac quy hoach va diéu
hanh giao théng dé thi.

2. PHUONG PHAP NGHIEN CUU

Dvi liéu the (AW
DATA)
- Co toa do (Kinh dg, vi
d) ciia timg xe
Tong_hop.csv Sip xép theo thin gian

| Tién xit 1y dir ligu }

Data processed
K-Means
Cluster f

Clustered
Hién thi trén Arcgis » Quy hoach giao thing

- -l Canh bdo sém
Eét qui |»

Loc nhiu

|l
il

Giam tin tic

il

Hinh 1. So d0 quy trinh thuc hién

S d6 trén (Hinh 1) minh hoa quy trinh phan tich "diém néng"
giao thong do thi tur di li&éu GNSS. Dit liéu tho dugc tién xdr ly gom
ghép néi, loc nhiéu, sap x&p theo thai gian va trich xuat toa do, sau
dd dugc phan cum bang thuat toan K-means va KDE. K&t qua phan
tich dugc hién thi trén phan mém ArcGIS, phuc vu cho muc tiéu quy
hoach giao théng, cdnh bao s6m va giam Un tac.

2.1. Dit liéu dau vao (raw data)

Dt liéu sir dung trong nghién ctu dugc thu thap ti thiét bi
GNSS (Global Navigation Satellite System) lap dat trén xe 6 t6 cé
dang ky kinh doanh vén tai, bao gém taxi, xe tai va xe khach di
chuyén trong khu vuc ndi thanh Ha Néi. Qua trinh thu thap dugc
thuc hién lién tuc trong khung th&i gian mot ngay. Méi ban ghi
GNSS bao gom cac théng tin cg ban nhu ma dinh danh phuong
tién, thai gian ghi nhan, toa dé khéng gian (kinh d6, vi do) va van
t6c trung binh clia xe tai thdi diém tucng Ung.

P& dam bao d6 chinh xac va nhat quan, di liéu GNSS dugc tién
xU ly qua ba buéc chinh. Trudc tién 1a loc nhiéu (sau khi da téng hgp

toan b cac ditliéu ctia xe vao moét tép téng hap, 1ay kinh do6 va vi do
cUa xe va sap xép theo thai gian thuc) nham loai bd cac tin hiéu bat
thudng hodc sai léch do anh hudng tu dia hinh nhu ham, cau vugt
hodc vat can. Tiép theo la tinh toan van téc thuc té gilta cac diém
dua trén céng thuic Haversine, st dung khodng cach gilra hai toa do
lién ti€p va thai gian di chuyén tuong Ung.

d=2R*arcsin(sqrt(sin(Ag/2) + cos(1) * cos(p2) * sin(AN2))) 1)

Trong do:

- R-Ban kinh Trai dat (~6371 km);

- @, A-Vidoé va kinh do (radian).

Thai gian: Lay hiéu 2 thai diém lién ti€p (don vi gid hoac giay).
Van téc (km/h): v = quang dudng (km)/thai gian (gid).

Cudi cung, dir liéu dugc chudn héa vé dinh dang dé déng bd
héa dau vao cho cac thuat toan phan tich tiép theo.

2.2. Phan tich "diém néng" giao théng

Trong nghién ctiu nay, hai phuang phap phan tich khéng gian
dugc ap dung dé xac dinh cac "diém ndng" giao thong tu dir liéu
GNSS, bao gém thuat toan phan cum K-means va phuang phap udc
lugng mat do KDE (Kernel Density Estimation).

Phan cum bang thuat toan K-means la mot ky thuat khéng
giam sat thuong dugc st dung trong khai pha di liéu [9]. Thuat toan
nay chia tap di liéu thanh k nhédm dua trén khoang cach giira cac
diém di liéu va tdm cum (centroid). Muc tiéu cla thuat toan |a t6i
thiéu héa téng khoadng céach binh phuong gilta cac diém di liéu va
tdm cum tucng Ung. Trong nghién cdiu nay, qua trinh phan tich bat
dau bang viéc xac dinh s6 cum k t6i uu bang phuong phap Elbow
hodc st dung chi s6 Silhouette Score. Dir liéu toa d6 GNSS dugc dua
vao mé hinh vai dau vao dang X = [kinh dé, vi dé]. Sau khi thuc hién
phan cum, méi diém dit liéu dugc gan vao mot nhdm va vi tri cac
"diém ndéng" giao thdng dugc xac dinh dua trén mat doé phan bé
trong tiing cum.

Cum2 .

Ty 0¢ thu nhin tin hi¢u

S frerrg mdin

Hinh 2. Thudt todn phan cum K-Means [10]

Uu diém cda phuong phap K-means la t6¢c d6 phan nhom
nhanh, kha nang ap dung t6t cho dir liéu I6n va dé dang xéac dinh
cac vung ¢6 mat do phuaong tién cao. Tuy nhién, phuong phap nay
clng ¢6 han ché la nhay cdm v&i nhiéu va yéu cau phai xac dinh
trudc s6 cum k, diéu nay c6 thé anh hugng dén tinh chinh xac néu
Iua chon khong phu hop.

Bén canh K-means, phuong phap KDE dugc st dung dé udc lugng
mat do xac sudt phan bé khéng gian ctia cac diém GNSS [11]. KDE la mot
ky thuat thong ké khéng tham s6, gitip mé ta muc dé tap trung clia cac
diém trong khéng gian bang cach st dung ham hat nhan. Trong nghién
clu nay, ham hat nhan Gaussian dugc st dung phd bién nhat. Phuong
trinh téng quat ctia KDE dugc biéu dién nhu sau:

). ¥ (3)

Trong do:

-f(x) - USc lugng mat do tai vi tri x;

-n-Téng s6 mau (s6 phan ti trong tap dit liéu);

- K - Ham Kernel, thudng la Gaussian, xac dinh cach trong s6
dugc phan b8 xung quanh méi diém;

)
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- h -Tham s6 bang théng (bandwidth), kiém soat d& mugt clia
udc lugng;

- x, - Cac diém dr liéu trong mau.

Qua trinh phan tich KDE bao gém cac budc nhu lya chon
bandwidth t8i uu (bang phuong phap Silverman), sau dé st dung
cac cdng cu GIS |a ArcGIS dé xay dung ban d6 nhiét thé hién mic do
phan bé phuong tién. T d6, cac vung ¢ mat dé cao dugc xac dinh
va phan loai la "diém néng" giao théng. Uu diém ca phuang phap
KDE la khéng can xac dinh trudc sé cum, két qua truc quan va phan
anh lién tuc mat do phuong tién trong khong gian. Tuy nhién, né
phu thudc nhiéu vao viéc lya chon gia tri bang théong h va yéu cau
nang luc xar ly tinh toan cao han déi vai dit liéu I6n.

2.3. Két hgp véi cong nghé ban dé GIS

Sau khi ap dung hai phucng phap K-means va KDE dé phan
tich "diém nong", két qua dudc truc quan hda trén nén ban dé s
théng qua hé théng théng tin dia Iy (GIS). Cac cong cu phé bién nhu
ArcGIS Pro hodc QGIS dugc st dung dé s6 hoa va hién thi dir liéu
trén ban dé dudng phé, vai di liéu nén ldy tir OpenStreetMap. Cac
cum diém GNSS sau phan tich dugc gan toa doé cu thé 1én ban dé
va biéu dién bang cac I6p ban dé khéac nhau, cho phép hién thi rd
rang muc do "néng" tai tiing khu vuc. Bong thai, ban d6 GIS cling
ho trg trich xuat cac ving nguy co cao theo tiing khoang thdai gian
nhu gi& cao diém budi sang hodc chiéu, phuc vu viéc lap ké hoach
diéu phdi giao thong.

3. THU'C NGHIEM VA TRUC QUAN HOA "PIEM NONG" GIAO
THONG TAI HA NOI

3.1. Dii liéu va khu vuc thuc nghiém

Dt liéu sir dung trong nghién ctu dugc thu thap ti thiét bi
giam sat hanh trinh GNSS gan trén 1.000 xe taxi dang hoat dong
trong khu vuc néi thanh Ha Noéi. Qué trinh thu thap dugc thuc hién
trong mét ngay tiéu biéu la ngay 09/9/2016. Tan suit ghi nhan cla
thiét bi trung binh khodng 10 giady/lan, tao ra mét tap d liéu bao
gém hon 300.000 ban ghi GNSS, trong dé méi ban ghi chira théng
tin vé thai gian, toa do khong gian (kinh dé, vi dé) va van téc trung
binh tai thoi diém tuang dng. Trudc khi phan tich, toan bé dir liéu
dugc tién xt ly dé loai bé cac ban ghi khong hop 1& nhu toa dé bang
0, van t6c am hodc bat thudng. Sau dé, van téc thuc té gilta cac diém
lién tiép dugc tinh toan bang cong thiic Haversine nham nang cao
d6 chinh xac trong phan tich hanh vi di chuyén ctia phuong tién.

Khu vyc thuc nghiém tap trung vao pham vi néi thanh Ha Néi,
bao gébm cac quan DPéng Da, Cau Gidy, Thanh Xuan, Hoan Kiém,
Hai Ba Trung va Nam T Liém. Day la cac khu vuc c6 dac diém giao
théng phtc tap, mat d6 phuong tién cao va thudng xuyén xay ra
tinh trang Un tic. Cac tuyén dudng tiéu biéu trong khu vuc khao sat
bao gém Nga Tu S&, Trudng Chinh, Nguyén Xién, Tran Duy Hung,
Phé Hué, Ba Triéu...

Hinh 3.Tong quan khu vuc thyc nghiém
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3.2. Phan tich diém néng giao thong bing phuong phap
K-means

Thuat toan K-means dugc st dung dé phan cum dir liéu GNSS
theo vi tri khéng gian. D(t liéu dau vao bao gom cap toa doé (kinh do, vi
d6) cda ting diém ghi nhan. S6 lugng cum dugc xac dinh la k=3 dua
trén két qua phuong phap Elbow va danh gia bang chi sé Silhouette
[12]. Sau khi thuc hién phan cum, cac diém dii liéu dugc chia thanh 3
nhém tuong (ing véi cac khu vuc cé dic diém giao théng tucng déng
ing véi muc phuc vu LOS (Level of Service) dé thé hién tinh trang giao
thong tuong ty nhu den tin hiéu giao thong.

Phinlogi il Logilll  LogilV Mau
dwirng di thi i hién
Trang thii giao thi
Mire ph théng trén
e phue vy P 2
(L0S) Toc dé tiéu chuin (Km/h) website
A Trén 59 Trén 50 Trén 4] Burimg thong
i 39 dé i i :
B Tedsdén Tw39dn Tid2déndl g, i
= aud thing hru thén
C Telidh oW Tendwn i‘m g
46 1 iy
D Tird6dén Tie22dén  Tir 18 dén 23 .
1 2% Burimg dang bi
T : T : T tac nghén h-:?aic
E T2l den Twl7den Tir 14 dén 18 bt diu n e
26 22
Burémg bj té liét,
khéng thé liru
F Dwdi2l  Duai 17 Dudi 14 théng, cin trer
hodn todn vide di
chuyvén

Hinh 4. Phén loai dudng do thi dya trén mc do phuc vu (LOS)

Két qua phan cum cho thay 5 khu vuc c6 mat dé hoat dong
phuaong tién cao bao gobm: Nga Tu S&, Cau Gidy - Tran Duy Hung,
Nguyén Xién - Khuat Duy Tién, Phé Hué - Ba Triéu. Pay la nhiing nut
giao trong diém, thudng xuyén xay ra un tac do luu lugng xe I6n va
tinh chat giao cat phuc tap. Gia trj chi s6 Silhouette dat 0,969 cho thay
d6 phan tach gilia cac cum la rat tét, khdng dinh tinh hiéu qua cda
phuong phap trong viéc nhan dién cac vung "diém néng" giao thong.
3 -.‘t 1 - 3

v w

B

Hinh 5. Dit liéu phén cum theo LOS (3 cum: d6, xanh, vang)

3.3.Truc quan héa mat dé giao théng bang phuong phap KDE

Sau budc phan cum, phuong phéap Kernel Density Estimation
dugc st dung dé truc quan héa phan bd mat do cac diém di liéu
GNSS trong khéng gian. KDE cho phép udc lugng mat dé xac suat
phén bé khéng gian clia cac diém dya trén ham hat nhan Gaussian,
vGi bang théng dugc lya chon tu déng bang phuong phap Scott
nham t6i uu dd mugt ctia ban doé nhiét.
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Két qua KDE cho thay cac khu vuc c6 mat dé phuong tién cao
nhat tuong Uing véi cac cum da xac dinh béi K-means, dac biét ro tai
Nga Tu S6, phé Hué, khu vuc gan cau Chuong Duong, cau Vinh Tuy.
Ban dé nhiét cho thdy khong chi cac diém trung tdm ma ca ving
anh hudng xung quanh ciing c6 mat d6 cao, phan dnh dung tinh lan
tda cda tinh trang giao théng phic tap trong thuc té.
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Hinh 6. Di€m ndng giao thong trén phé Hué va phé Ba Triéu

3.4. So sanh hai phuong phap K-means va KDE

Viéc st dung déng thai hai phuong phap K-means va KDE
cho phép khai thac t6i da uu thé clia tiing céng cu trong phan tich
khong gian. Trong khi K-means cung cap kha nang chia nhém ré
rang, phuc vu tét cho céc giadi phap can thiép hanh chinh nhu diéu
chinh dén tin hiéu hay t6 chuc lai luéng tuyén thi KDE mang lai hiéu
qua cao trong truc quan hda va gidam sat thaoi gian thuc véi do chi
tiét cao. Viéc két hop hai phuang phap gitp dinh vi chinh xéac cac
"diém néng" giao théng va déng thdi cung cap céi nhin téng thé vé
vlung anh hudng lan tda.

3.5.Danh gia hiéu qua mé hinh

Cac chi s danh gia hiéu suat cia mé hinh phan tich dugc su
dung dé kiém dinh tinh &n dinh va d6 tin cdy cta két qua. Ddi véi
K-means, chi s6 Silhouette dat gia tri 0,969, chiing minh cum d( liéu
dugc phan chia ré rang va hgp ly. Chi s6 Davies-Bouldin rat thap
(0,002), cho thay muic d6 chéng lan gilta céc cum gan nhu khong
dang ké. Déi vai KDE, mat do dinh dat gia tri 1.19e-06 tai khu vuc
Nga Tu S&, trong khi s6 lugng diém GNSS thudc vung mat d6 cao
chiém khoang 92 diém. Nhiing théng s6 nay cho thay kha nang mé
hinh phan anh dang thuc trang va tinh chat tap trung cda luu lugng
phuong tién tai cac "di€ém néng" giao théng d6 thi.

4, KET LUAN

Nghién ctu nay da ching minh tinh hiéu qua cda viéc két hop
tién xr ly d{ liéu GNSS véi phan tich theo khung thai gian trong viéc
phét hién va theo déi "diém néng" giao théng tai khu vuc db thi.
Thay vi chi tp trung vao ky thuat phan cum, nghién ctu nhan manh
vai trd quan trong cla viéc chuan héa va lam sach dit liéu trudc khi
dua vao mé hinh. Quy trinh tién x{t ly gom loc nhiéu, loai bd gia tri
bat thudng va tinh toan lai van téc da giup nang cao tinh chinh xac
va do tin cdy clia toan b qua trinh phan tich.

Viéc chia nho di liéu theo céc khung gid ddc trung clia giao
théng dé thi (sang, trua, chiéu) cho phép phat hién khong chi vi
tri "diém nong" ma con cd su bién ddng clia ching theo thai gian
trong ngay. K&t qua cho thay sé luong va vi tri cac cum phuong tién
thay d&i dang ké gilra cac khung gi&, phan anh ding tinh chu ky
cUa un tac trong thuc té. Dac biét, phuong phap ti€p can theo thoi
gian gitp phat hién cac khu vuc thudng xuyén tai dién "diém néng"
trong cac khung git ¢é dinh - mét yéu t6 quan trong déi véi cong
tac diéu hanh giao théng theo thai diém.

Viéc hién thi két qua bang ban d6 s6 va cac biéu d6 dinh lugng
g6p phan tang kha nang tng dung trong thuc tién. Cac biéu dé cot
va biéu do6 radar khong chi giup téng hop s6 lugng cum phat hién
dugc ma con minh hoa ré rang muc dé tap trung clia phuong tién
trong tling giai doan. Tinh truc quan nay cé thé phuc vu tét cho cac
co quan chuiic nang trong viéc phan tich tinh huéng, lap ké hoach
phan luéng va t6i uu héa ha tang.

Du dat dugc mét s6 két qua tich cuc, nghién clu van con
nhling gi6i han nhat dinh. D{t liéu hién tai cht yéu dén tir xe van tai,
chua dai dién day d0 cho toan bd luéng giao thong dé thi. Ngoai
ra, dir liéu mai dugce thu thap trong thai gian ngén, chua phan anh
dugc xu hudng dai han hoac bat thudng theo mua vu. Mot s6 budc
nhu danh gia dinh lugng mé hinh hoac tich hgp dir liéu thai tiét
chua dugc thuc hién trong khuén khé nghién cdru nay.

TU nhing két qua ban dau, nhom nghién cttu dé xuat ma rong
pham vi thu thap ditliéu, bao gém ca cac phuong tién ca nhan va xe
may dé tang do phu. Bén canh dé, can phat trién cac mé hinh tich
hgp phan tich theo thai gian thuc, két hgp Al va dit liéu khéng gian
nham hé trg ra quyét dinh tuc thoi trong diéu hanh giao thoéng. Viéc
dua cac hé théng nay vao Uing dung tai cac trung tam diéu hanh
giao théng théng minh sé gop phan giam ap luc cho ha tang hién
h{ru va nang cao hiéu qua quan ly do thi trong tuong lai.

L&i cdm on: Nghién ctiu nay dugc tai trg bgi Trudng Dai hoc
Giao thong van tai trong Dé tai ma s6 T2025-CT-021.

TAI LIEU THAM KHAO

[1]. Karimi, H., etal. (2022), Reducing traffic congestion and increasing sustainability
in special urban areas through one-way traffic reconfiguration, 49(1), pp.37-60.

[2]. Lu, J., et al. (2021), Expansion of city scale, traffic modes, traffic congestion and
air pollution, 108, p.102974.

[3]. Rahman, M.M., et al. (2022), Traffic congestion and its urban scale factors:
Empirical evidence from American urban areas,16(5), pp.406-421.

[4]. Kamolov, S. and G. Tarasov (2021), Global Navigation Satellite Systems as Digital
Solutions for Smart Cities, in Technology and Business Strategy: Digital Uncertainty and
Digital Solutions, Springer, pp.137-148.

[5]. Sharma, P, R. Singh and A. Srivastava (2021), Analyzing the role of geospatial
technology in smart city development, in Geospatial Technology and Smart Cities: ICT,
Geoscience Modeling, GIS and Remote Sensing, Springer, pp.1-20.

[6]. Huy, D., et al. (2023), On-road particulate matter exposure in urban sprawl
scenarios in Ho Chi Minh City, Vietnam, 20(9), pp.10099-10112.

[7]. Tung, N.H., Hanoi, Vietnam, in Digital Transport Platforms and Urban Mobility.
Routledge, pp.89-126.

[8]. V.M. Do, TL.H. (2021), Ho and T.H. Dinh, Evaluating the effectiveness of eco-driving
courses based on car-GPS tracking data in the itinerary tracking device to reduce fuel consumption
of vehicles in urban areas, in E3S Web of Conferences, EDP Sciences.

[9]. Annas, M., S.N.J.LJ.o.C. Wahab and .S. (2023), Management, Data mining
methods: K-means clustering algorithms, 3(1), pp.40-47.

[10].https://towardsai.net/p/machine-learning/fully-explained-k-means-
clustering-with-python.

[11]. Porto, S.M., et al. (2021), A Low Power GPS-based device to develop KDE
analyses for managing herd in extensive livestock systems, in 2021 IEEE International
Workshop on Metrology for Agriculture and Forestry (MetroAgriFor), IEEE.

[12]. Sumallika, T., et al. (2024), Exploring Optimal Cluster Quality in Health Care
Data (HCD): Comparative Analysis utilizing k-means Elbow and Silhouette Analysis, 25(16),
pp.48-60.

ISSN 2734-9888 | 08.2025 XAYDUNG |111



NGHIEN CUU KHOA HOC

ENgay nhan bai: 19/5/2025 BNgay s(ra bai: 03/6/2025 MNgay chap nhan dang: 17/6/2025

Nghién cuu thiét ké bé bién d6i cong suat tu
50 Hz thanh 60 Hz theo nguyeén ly diéu ché
vector khéng gian cho hé théng cap dién bo

tai cang bién

A study on the design of a power converter from al Hz to B0 Hz using space vector
modulation for shore-to-ship power supply systems

>THS DO QUANG HUNG', TS NGUYEN VAN TIEN?

'Khoa Cong nghé ky thuat dién - dién t, Trudng Pai hoc Viét-Hung; Email: doquanghung@viu.edu.vn
’Khoa Dién - Bién t(, Trudng Pai hoc Hang hai Viét Nam; Email: nguyenvantien@vimaru.edu.vn

TGM TAT

Bai bao trinh bay k&t qua nghién ciu va thigt ke b bign ddi tan
si tir a0 Hz sang B0 Hz, sir dung cho hé théng cép dign b tai
cac cang bién Viet Nam. He thang cép dien ba gidp gidm thigu o
nhiém khang khi va tiéng dn do cac may phat dién trén tau gay
ra khi cap céng. Bai bao tap trung vao viec thigt k& ba nghich
lru ba pha sir dung phueong phéap diéu ché vector khang gian
(Space Vector Pulse Width Modulation - SVPWM) va ba diéu
khién Pl d& dn dinh dién ap cho ba bign ddi SVPWM. Ket qua
ma phong trén phan mém MATLAB/Simulink cho th&y hé thing
hoat dang dn dinh, tao ra dién 4p xoay chiéu dau ra 60 Hz hinh
sin chuén vai méo hai tdng (THD- Total Harmonic Distortion)
thap, dap irng céc tieu chudn ky thuat khét khe cho viec cép
dien cho tau bién.

Tir khéa: Dien ba; bign tan; diéu ché vector khang gian; ba diéu

khién PI; MATLAB/ Simulink.

1.DAT VAN PE

Trong bdi cdnh nganh Hang hai ngay cang phat trién, cac tau
container, tau du lich v6i cong suat 16n khi cap cang tiéu thy mot
lugng dién nang khéng 16 d€ duy tri hoat déng clia cac hé théng
trén tau. Theo truyén thdng, cac tau nay st dung may phat dién
diesel phy, gay ra lugng khi thai ddc hai [1, 2] va 6 nhiém tiéng 6n
nghiém trong tai khu vuc cang.

D& gidi quyét thach thiic nay, gidi phap cap dién tir b (Shore
Power) da ndi I1&n nhu mét cong nghé then chét va bén ving [3].
Viéc trién khai hé théng cip dién bd mang lai nhiing Igi ich to 16n:
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ABSTRACT

This paper presents the research and design results of a
00 Hz to 60 Hz frequency converter for shore power supply
systems at Vietnamese seaports. The shore power system
helps to minimize air and noise pollution caused by on-board
generators when ships are docked. The paper focuses on
the design of a three-phase inverter using the Space Vector
Pulse Width Modulation (SVPWM) method and a Pl controller
to stabilize the voltage for the SVPWM converter. Simulation
results on MATLAB/Simulink software show that the system
operates stably, generating a standard sinusoidal 60 Hz AC
output voltage with low total harmonic distortion (THD),
meeting the strict technical standards for supplying power
to ships.

Keywords: Shore power; inverter; space vector pulse width

modulation; Pl controller; MATLAB/ Simulink.

Gidm thiéu gan nhu tuyét déi 6 nhiém khong khi va ti€éng 6n tai
cang, gidm chi phi nhién liéu va bao tri cho cac hang tau, dong thoi
gilip cac cang bién xay dung hinh anh “cadng xanh’, hién dai va than
thién véi méi trudng.

Tuy nhién, viéc trién khai hé théng cdp dién ba trén quy mo
toan cau vap phai moét rao can ky thuat 16n: Su khéng tuong thich
vé tiéu chudn dién ning. Theo tiéu chudn quéc t& I[EC/ISO/IEEE 2023
[3], hé théng dién trén phan I6n tau bién quéc té (dac biét la cac tau
tur Bac My, Nhat Ban, Han Qudc) hoat dong véi tan sé 60 Hz, trong
khi lugi dién quéc gia cia Viet Nam va nhiéu nudc chau Au van hanh
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& tan s6 50 Hz. Su khac biét nay doi hoi phai c6 mot thiét bi trung
gian dé chuyén d6i tan s6, ddm bao nguén dién cung cap cho tau cé
chat lugng va théng s6 phu hap.

Céc gidi phap chuyén ddi tan sé truyén théng nhu st dung t8
hgp déng co-mdy phat tuy don gian nhung lai c6 nhiéu nhugc diém
nhu hiéu suat thap, céng kénh, chi phi bao tri cao va dap ting dong
cham. Trong ky nguyén ctia dién ti cong sudt, cac bd bién ddi tan
sO tinh (Static Frequency Converters - SFC) dua trén linh kién bén
dan cong suat da trd thanh giai phap t6i uu nhd hiéu suat cao, kich
thudc nhé gon, d4 tin cay va tinh linh hoat vuct tréi [4]. Cau tric phd
bién nhat clia mét SFC la dang AC-DC-AC, trong d6 khau nghich luu
DC-AC dong vai tro quyét dinh dén chat lugng clia dién ap dau ra.

Trong khuén khé bai bao nay, nhém téc gid dé xudt mét
phucng phép thiét ké bo bién d6i tan s6 50 Hz sang 60 Hz tap trung
vao viéc Ung dung ky thuat diéu ché vector khéng gian SVPWM cho
bé nghich luu. So véi phuong phép diéu ché do réng xung SPWM
kinh dién, SYPWM mang lai nhimng uu diém vugt trdi cho cac tng
dung céng suat I6n: Cho hiéu suat sir dung dién ap mot chiéu cao
hon khodng 15%, gidm méo hai téng ctia dong dién va dién ap, tu
d6 cai thién chat lugng dién nang va giam kich thudc ctia cac bo loc
thu déng [5].

2.TONG QUAN VE CAC GIAI PHAP KY THUAT

2.1. Hé théng tram cdp dién b& 50 Hz/60 Hz

Huéng téi cac cdng bién xanh va sach hon, hé théng cip dién
b& nhu dugc minh hoa nhu Hinh 1 déng vai tro quan trong trong
viéc gidm phat thai tir tau thuyén neo dau tai cang.
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Hinh 1. Cau tric hé théng tram cdp dién b - tau

Hinh 1 mé t& mét hé théng cung cap dién bo cho tau thay khi
cap cang. Dién nadng tu ludi dién qudc gia véi dién ap cao (15 - 200
kV) dugc ha ap tai tram chinh (Main Station) xuéng 6 - 20 kV. Sau d6,
dién dugc dua qua mot tram bién tan d€ chuyén déi tan s tir 50 Hz
sang 60 Hz va diéu chinh dién dp cho phu hop véi hé théng dién cua
tau. Cudi cung, dién dugc truyén qua hé théng cap va rulo (Cable
Reel System) dén 8 cdm (Socket) trén tau, ngi mét may bién ap trén
tau (Onboard Transformer) ti€p tuc ha dp xuéng mdc can thiét dé
phuc vu cac nhu cau st dung dién trén tau.

2.2. Cau tric bé bién ddi cong suit 380 V/50 Hz thanh 440
V/60 Hz

Dién &p 380 V/50 Hz la dién ap ludi dién cong nghiép 3 pha
tiéu chuan tai Viet Nam, mat khac cap dién 440 V/60 Hz lai la dién
ap 3 pha rat phé bién trén cac tau bién theo tiéu chuan ctia My va
qudc té. Do nhiing khac biét vé ca tan s6 va dién ap cho nén khong
thé két néi truc tiép lugi dién 380 V/50 Hz clia cadng bién Viét Nam
vao hé théng dién 440 V/60 Hz clia tau. B bién déi cdng suat thuc
hién hai nhiém vu cuing ltc la nhan nang lugng tu luGi dién bs (380
V/ 50Hz) va bién déi thanh nguén dién phu hgp vdi yéu cau clia tau
la 440V/60 Hz.

C4u truc bo bién déi dién ap tur 380 V/50 Hz thanh 440 V/60 Hz
dugc mo ta nhu trén Hinh 2. Bo bién déi tan sé tinh dugc lua chon

¢6 cau tric gobm hai khéi chinh: Khéi chinh luu va khéi nghich luu
dugc néi véi nhau qua mot lién két mot chiéu (DC link).
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Hinh 2. Cau tric b bién d6i dién ap va tan s6 380 V/50 Hz thanh 440 V/60 Hz

Nguyén ly hoat dong clia b6 bién déi la st dung may bién ap
dé tang ap 380V Ién dién 4p phu hgp véi bo nghich luu, sau d6 qua
b6 chinh luu va bo loc dé chuyén déi ngudn AC thanh nguén DC 6n
dinh vdi dién 4p cao hon. bién ap DC sau d6 dugc dua téi bd nghich
luu chuyén dé déi nguén DC thanh nguén AC 3 pha c6 thé diéu
chinh dugc dién ap va tan s6. B6 loc LCL lam min dang séng dau ra
dé dat dugc chat lugng dién ap mong mudn cung cip cho tai. Cau
trdc nay cho phép diéu khién doc 1ap dién ap va tan s6 dau ra, phu
hagp véi cac ting dung can cap nguén khac vai tieu chuan ludi dién
san co.

2.3. Nguyén ly bo diéu ché vector khéng gian SVPWM

Pé dat dugc chat lugng dién ap dau ra, trong bai bao st dung
phuong phép diéu ché vector khéng gian SVPWM cho phép s
dung dién ap DC hiéu qua han, ngoai ra SVPWM cho phép t6i uu
héa trinh ty déng cét cac van ban dan dé gidm sé 1an chuyén mach
trong mét chu ky, tir d6 c6 thé gitp gidm tén that nang lugng do
qua trinh chuyén mach gy ra trong cac van ban dan. Trén Hinh 3
mo ta cdu trac nghich luu cau 3 pha, 2 muc (two-level), bao gém:

-Nguon DC (V,,): Cung cap dién ap mot chiéu cho bo nghich luu;

- Van ban dan céng suat (Q1-Q6) thuc hién diéu ché dién ap
DC thanh AC.

Ban chat cla giai thuat diéu ché SVPWM la su t6 chuc cac trang
thai déng/ngat clia cac van ban dan dé tao ra dugc mét vector dién
ap V_va goc léch pha ¢ (huéng vector dién ap) nhu mong muén.

v —

Hinh 3. Cau tric mach nghich luu 2 muic vdi 6 van ban dan

VGi 3 cap van sé co 8 trang thai déng ngét cac van. Tuong Uing
vGi méi trang thai nay ta sé thu dugc mot vector dién &p trén tai c6
dinh (c vé hudng va d6 16n) dugc goi la 8 vector chuén ky hiéu la v,
V,V,V,V,V,V,V nhuHinh 4.
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Hinh 4. Cac vector tao bdi su dong/cat clia 3 cap van
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M@t vector dién ap V_ sé dugc tao ra trén ca s viéc thuc hién
2 trong s6 8 vector dién ap chudn. Do dai va hudng cla V, dugc xac
dinh théng qua viéc lua chon cap vector chuan va dé dai ctia vector
dién ap chudn. D& thuc hién cac vector dién ap chudn thi can phai
dua vé phuang trinh tuong quan thai gian. Noi cach khac la d6 dai
céc vector chuan sé dac trung bdi ti s6 gilia thdi gian déng/cét cla
vanT_ vathdigian chu ky xung T_. Do thai gian dong clia van khong
thé dién ra trong toan b chu ky T, do véy gidi han d6 dai ctia vector
chuén sé 1a dusng tron noi tiép luc giac, khi d6 Voo =Vod V313 do
dai l6n nhat clia cha vector chuén.

AN (1)

V T

JINEX &
Trong trudng hop can tao ra vector V, ta can phai thuc hién
vector V, trong khoang thdi gian T _va V, trong khoang thdi gianT,.

Thai gian con lai cta chu ky T sé thuc hién vector T (hodc T)). Thai

gian diéu chéT, T _vaT, cho cacvectorV vaV_ . nhusau [6]:
J'r, .
L=T v, siafn —+ ]
V)
I,= :: sin{(n+ 1)—-@)
L,=L-L-L

Trong d6, n chi vi tri clla cac sector ma vector dang thudc
pham vi khéng gian d6. C4u triuc mé phéng mach bo bién d6i cong
suat trén Simulink dugc chi trén Hinh 5 va khau tao tin hiéu diéu ché
nhu trén Hinh 6.

[ ey

Hinh 6. Cau tric m phdng tao tin hiéu diéu ché SVPWM trén Simulink

Sc d6 Hinh 5 va Hinh 6 thé hién mét bd tao tin hiéu SVPWM
hoan chinh hoat dong & ché dé vong hé. N6 nhan tin hiéu tham
chiéu la dién ap/tan s6 mong muén qua cac khéi sine wave va ti
s6 diéu ché Ma dé tao ra cac xung déng ct S1-S6 tuong Ung theo
thuat toan SVPWM d6i xiing dya trén séng mang.

2.4. Thiét ké bo diéu khién 6n dinh dién ap dau ra ctia bo
bién ddi cong suat

2.4.1. Cdu trac diéu khién vong kin cho bé bién déi cong sudt

Bo diéu khién 6n dinh dién ap dam bao rang bo bién déi cung
cap mét nguén nang lugng cé chat lugng cao, dap Uing yéu cau cla
tai va tiéu chuan dién nang. Hau hét cac thiét bj dién déu yéu cau
mét ngudn dién &p 8n dinh trong mét pham vi dung sai nhat dinh
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(440 V +£5%) dé hoat dong chinh xac, hiéu qua va bén bi. Dién ap
khéng én dinh c6 thé gay ra 16i hoat déng, gidm tudi tho hodc tham
chi hu héng cho cac thiét bi nhay cam.

Pé dam bao dién ap dau ra 6n dinh va chat lugng cao thi bo
diéu khién vong hd sé khong du dé dap tng yéu ciu 6n dinh dién
ap trong thuc té. Do vay, can thiét ké diéu khién vong kin dién ap
tuc thai véi muc tiéu la gilt cho dang song dién dp AC dau ra bam
sat dang s6ng tham chiéu tai moi thai diém. Cac phuong phap phé
bién c6 thé 4p dung la:

- Dung bd diéu khién Pl trong hé toa d6 dg;

-Dung bo diéu khién PR (b6 diéu khién tich phan-cong huéng)
trong hé toa d6 af3;

- Piéu khién vong kin dién ap hiéu dung RMS (Root Mean
Square).

Cac phuong phép diéu khién trén déu c6 nhing uu va nhugc
diém nhat dinh, cu thé bd diéu khién Pl trong hé toa d6 dq can thuc
hién cac phép bién déi toa do (Clarke, Park va nguoc lai), lam tang
khai lugng tinh toan. Yéu cau théng tin chinh xac vé goc pha 6 cla
hé théng (thudng tir PLL hodc bo tao goc).

Vé6i bo diéu khién PR trong hé toa do af thi viéc tinh chinh
thong s6 (Kp, Kr, wc) phuc tap hon, doi hoi mé hinh hé théng chinh
xac. Ngoai ra, bo diéu khién con nhay cdm véi su thay déi tan s6 clia
hé théng néu bang théng cong hudng wc qua hep. DE loai bo céc
song hai bac khac can thém céc bé céng hudng song song.

B6 diéu khién PI cho dién &p RMS c6 ciu trdc vong l3p diéu
khién don gian nhat trong ba phuang phap, khéng can cac phép
bién d6i toa d6 phuc tap cho viéc diéu khién bién d@é. Chinh vi vay,
trong bai bao lua chon giai phap diéu khién sir dung bé Pl cho dién
4p RMS.
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Hinh 7. Cau tric diéu khién vong kin véi bo diéu khién PI-RMS

So d6 Hinh 7 thé hién mét hé théng mé phdng hoan chinh
cla b6 bién d6i AC-DC-AC v6i bd diéu khién vong kin Pl dugc thiét
ké dac biét dé én dinh gia tri RMS cla dién ap dau ra bang cach
diéu chinh ti s6 diéu ché SYPWM. B6 diéu khién Pl nhan tin hiéu
mong muén va tin hiéu dau ra cha boé bién déi cong suat lam dau
vao. Dau ra cta khéi Pl 1a ti s6 diéu ché Ma. Gia tri Ma nay sé thay
déi déng dua trén sai s6 dién ap RMS. BO Pl c6 nhiém vu tinh toan
va diéu chinh ti sé diéu ché Ma. Néu dién ap RMS thap hon gia tri
dat (Uset-point) thi Pl sé tang Ma, nguaoc lai néu cao hon, Pl sé giam
Ma. Qua trinh nay dién ra lién tuc, tao thanh mot vong lap kin gidp
duy tri dién 4p RMS dau ra én dinh bat chap thay déi tai hodc bién
déng nguén.

2.4.2. Tim tham s6 bo diéu khién Pl theo Ziegler-Nichols

Phuong phap Ziegler-Nichols [7] la mot bd quy tac kinh
nghiém rat néi tiéng, dugc st dung dé tim cac théng s ban dau
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(Kp, Ki, Kd) cho bé diéu khién PID (Proportional-Integral-Derivative)
mot cach thuc nghiém, ma khéng can biét mé hinh toan hoc chi tiét
cla hé théng. Phuong phap nay dua trén viéc quan sat dap iing cda
hé théng & ché dé vong hé khi co mot tin hiéu dau vao dang buéc
nhay don vi. Phuang phép nay phu hgp vdéi cac hé théng 6n dinh
& vong hd va c6 dap ting dang chi‘S. Ap dung phuong phap vao
hé théng vong hé nhu Hinh 5, 6 véi Ma=0,5 thu dugc dap tng nhu
trén Hinh 8.
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Hinh 8. Dép (ing hé théng vong hé clia bé bién ddi cong sudt véi Ma=0,5

Dua theo dép Ung ta cé L=0,01; K=850; T=0,22. Lua chon bo
diéu khién P, theo Bang 1 ta cé: Kp=0,012; Ki=0,033.

Bang 1.Théng s6 bd diéu khién theo Ziegler-Nichols [7]

Loai bd diéu khién Kp Ki Kd
P T/(K.L) =)
Pl 0,9T/(K.L) 3,33L
PID 1,2T/(K.L) 2L 0,5L
3. KET QUA MO PHONG

Véi cac théng so Pl da thiét ké va thuc hién moé phong theo cdu
trdc Hinh 7 véi kich ban thi nghiém nhu sau:

-Trong khoang thai gian 0 - 0,5 gidy, bd bién d6i khai dong va
hoat dong khéng tai;

-Thai diém 0,5 gidy déng 50% tai véi tai dang R-L c6 P=50 kW,
Q=37,5 Kvar;

- Thoi diém 1,0 gidy déng thém 50% tai véi tai dang R-L ¢6
P=50 kW, Q=37,5 Kvar, bd bién dsi hoat déong vaSi 100% cong suit
thiét ké.

D6 thi trong Hinh 9 thé hién dap (ng cla dién ap RMS tai tai

so Vvéi gia tri dién ap tham chiéu U, 1a 440V trong khoang thai gian

tur 0 dén 2 giay.
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Hinh 9. Dién ap dat va dién ap ra trén tai cda bo bién ddi cong sudt khi ¢o bo diéu
khién PI-RMS

B6 diéu khién PI-RMS cho thdy kha nang 8n dinh dién ap t6t
khi c6 su thay ddi tai theo bac. N6 c6 thé phat hién sut 4p va dua
dién ap tra lai gia tri dat vai thoi gian xac lap 0,2 gidy dap uiing dugc
tiéu chudn cap dién cho tau [3].

DPap Uing dong dién khi tai thay déi dugc thé hién trén Hinh 10
va Hinh 11.
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Hinh 10. Gia tri dong dién RMS déu ra khi tai thay ddi theo kich bdn mé phéng
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Hinh 11. Gid tri dong dién titc thoi & dau ra khi tai thay ddi theo kich ban m phéng

Ngay tai thai diém t=0,5 gidy, dong dién tang vot gan nhu tic
thaoi tur 0 A 1én mot gia tri xac lap mai. Gia tri xac lap & muic 50% tai la
khoang 15,5 A - 16 A. Dong dién gilt 8n dinh & muic nay cho dén thoi
diém 1,0 gidy. Tai thai diém t=1,0 gidy, khi 50% tai con lai dugc déng
vao, dong dién lai tdng vot gan nhu tdc thoi ti mdc 16 A [én mét gia
tri xac lap mdéi. Gia tri xac lap & muic 100% tai la khoang 31 - 32 A,
Dong dién gilt 8n dinh & muic nay trong khodng thai gian con lai cta
mo6 phoéng. Dong dién c6 dang hinh sin nhu thé hién trong Hinh 12.

\ah
=
L&)

i 1 f L1 ] B Lk ]
Toves i

fild & &

Hinh 12. Phong to mét doan dap ting dong dién quanh thai diém 1s

Pudng dién ap nhu Hinh 13 c6 dang gan sin, tan s6 60 Hz, cho
thay bo nghich luu va bé loc dau ra dang hoat déng dé tao ra dién
ap xoay chi€éu mong muén. Ba pha léch nhau 120 d6 vé pha, ding
vGi dac tinh ctia hé théng dién 3 pha can bang.

ISSN 2734-9888 | 08.2025 XAYDUNG |115



NGHIEN CUU KHOA HOC

eyl My Ay Iy o Ay ifat
[ £ L fL Y o s
I\ f \ i
Pyl A {1 ! I Lica |
1 1 !
L
n
I
) | 1 1
f ' l
AT R o & | A
I} 1 T
.-_I L i, _' I
B -. b v e e
el 108, (1R 5 [ sk i & 1
Torrma [al

Hinh 13. Dang dién dp tlc thoi trén ti
Dién 4p trudc loc cé dang nhu trén Hinh 14. Dién dp la cdc xung
vuéng dugc diéu ché vai tan s6 10 kHz va léch pha nhau 120 dé.

[}

Hinh 14. Dién &p céc pha diéu ché sau nghich luu

D6 thi nay cho thdy dang séng dong dién dién hinh tai dau
ra ctla mét bo nghich luu PWM trudce khi qua bo loc. N6 chiia dung
thanh phan cg ban mong muén nhung bi anh huéng manh bdgi
nhiéu hai tan sé cao do qua trinh déng cat.

4, KET LUAN

Bai bao da trinh bay thiét ké va mé phéong moét bod bién ddi
coéng suat dé chuyén ddi tan sé tir 50 Hz sang 60 Hz, nham giai
quyét van dé khoéng tuong thich vé tiéu chudn dién nang cho cac
hé théng cap dién bd tai cAng bién Viét Nam. Cac két qua mé phdng
trén phan mém MATLAB/Simulink d& chiing minh tinh hiéu qua va
kha thi cia gidi phap dé xuat. Hé théng da thé hién kha nang hoat
déng 6n dinh, tao ra dién ap xoay chiéu dau ra c6 dang séng sin
chuén, tan s6 60Hz véi chi s6 méo hai téng thap. Dac biét, bd diéu
khién PI-RMS da cho thdy kha nang duy tri dién 4p dau ra 6n dinh &
muc 440V, bam sat gia tri dat ngay ca khi c6 su thay déi tai dot ngot
tir khéng tai 1én 100% cong suat thiét ké.

Nghién cttu da khdng dinh rdng bé bién dgi cong suat sir dung
diéu ché SVPWM két hgp véi bo diéu khién vong kin PI-RMS 1a mot
giai phap ky thuat manh mé va phu hop, dap tng cac yéu cau khat
khe vé chat lugng va do én dinh ctia ngudn dién cdp cho tau bién.
Két qua nay la co s& quan trong dé tién tdi viéc xay dung cadc mo
hinh thuc nghiém va trién khai ing dung thuc t& gép phan thic
d8y cac gidi phap “cang xanh” tai Viét Nam.

TAI LIEU THAM KHAO

[1]. Martin 0. P. Ramacher, et al. (2020), The impact of ship emissions on air quality
and human health in the Gothenburg area - Part II: Scenarios for 2040, Atmos. Chem. Phys.,
pp.10667-10686.

[2]. Qinyu Cheng, et al. (2023), Impact of Ship Emissions on Air Quality in the
Guangdong-Hong Kong-Macao Greater Bay Area (GBA): With a Particular Focus on the Role
of Onshore Wind, Air Pollution Management and Environment Research.

[3]. IEEE 45.1 (2023), IEEE Recommended Practice for Electrical Installations on

116| XAYDUNG 08.2025 | ISSN 2734-9888

Shipboar, IEEE.
[4]. Rashid, M. H. (2018), Power Electronics Handbook, Fourth Edition, Academic Press.
[5]. Holtz, J. (1992), Pulsewidth modulation for electronic power conversion,
Proceedings of the IEEE, vol.80, no.8, pp.1194-1214.
[6]. Quéch Diic Cudng, Nguyén Van Doai (2019), Diéu ché vector khong gian cho bién
tdn ba pha hai muic trén hé thong nhiing ARM Cortex, Hoi nghi khoa hoc HaUl Ian th |11,
[71. K. J. Rstrém and T. Hagglund (1995), PID Controllers: Theory, Design and Tuning,
2nd ed, Research Triangle Park, NC: ISA.



www.tapchixaydung.vn

ENgay nhan bai: 28/5/2025 BMNgay sta bai: 11/6/2025 BNgay chip nhan dang: 25/6/2025

Nghién cuu danh gia an toan céng trinh nha ga

hanh khach duong sat

Study on the safety assessment of railway passenger station structures
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Cong ty C6 phan Kién trac do thi Vit Nam
Email: dungDLL1968@gmail.com

TOM TAT

Bai bao trinh bay nghién ciu danh gig an toan cho cong trinh nha ga hanh khach duang sét dang khai thac. Trén co s& tdng quan céc
nghién ciru va tiéu chudn trong neac va quéc t&, nhom tac gia phan tich cac y&u td khach quan va chi quan anh hudang dén an toan ket
céu nha ga; tiép da, danh gia an toan chiu lyc cing nhir van hanh khai thac cia két céu cang trinh nha ga dung sat drge nghién ciru. Ket
qué nghién ciru gap phan dinh hudng x&y dung tiéu chudn danh gia an toan nha ga hanh khach dwang sat tai Viet Nam, dé xugt khuyén
nghi v kiém tra dinh ky, bao tri va cai thign cac y&u td ki thuat nhdm dam bao khai thac nha ga an toan, bén virng.

Tir khéa: An toan nha ga; két céu nha ga dwéng sat; an toan chiu luc; an toan van hanh khai thac, bao tri cong trinh giao thang.

ABSTRACT

This paper presents a study on the safety assessment of operating railway passenger station structures. Based on a review of
domestic and international studies and standards, the authors analyze both objective and subjective factors affecting the structural
safety of railway stations. Subsequently, the study evaluates the load-bearing safety and operational performance of railway station
structures. The research results contribute to guiding the development of safety assessment standards for railway passenger
stations in Vietnam. In addition, the study proposes recommendations for periodic inspections, maintenance, and improvement of
technical factors to ensure the safe and sustainable operation of railway stations.

Keywords: Station safety; railway station structures; load-bearing safety; operational safety; transport infrastructure maintenance.

1. TONG QUAN VE PANH GIA AN TOAN CONG TRINH NHA
GA HANH KHACH BPUONG SAT

1.1.T6ng quan vé danh gia an toan cong trinh nha ga hanh
khach dudng sat trén thé gigi

Danh gia an toan céng trinh nha ga hanh khach dudng sat
la linh vuc quan trong trong quan ly va bao tri ha tang dudng sat.
Nhiéu quéc gia da phat trién cac tiéu chudn va huéng dan nhdm
dam bdo an toan cho két cdu nha ga. Chang han, ISO 13822:2010[1]
dua ra nguyén tac va yéu cau chung cho viéc danh gia két cau hién
c6, hudng dan céch ti€p can dua trén do tin cay va hau qua hu hong.
ISO 2394:2015 [2] cling thiét lap cac nguyén tac vé do tin cay va rai
ro trong thiét ké va danh gia két cau, bao gém ca nha ga dudng sat.
Bén canh do, tiéu chudn SEI/ASCE 11-99 [3] cGa Hiép héi Ky su Xay
dung Hoa Ky cung cap hudng dan danh gia tinh trang két cdu cong
trinh hién hitu. Tuong ty, Vién Bé tong My da ban hanh ACI 437R-19
(2019) [4] hudng dan danh gia cudng dé két cau bé téng hién c6 va
ACI 364.1R-94 [5] vé quy trinh danh gia trudc khi cai tao két cau bé
téng. Ngoai ra, con cé nhiéu tai liéu quan trong khac: Bao céo RILEM
027 [6] &RILEM 032 [7] vé danh gia mai nha va danh gia xac suat do
tin cay két cau; cac bao céo clia JRC chau Au [8, 9] vé danh gié va cai
tao két cau hién hir; tiéu chuan EN 1998-3:2005 [10] (Eurocode 8

phan danh gia va gia cudng cong trinh chéng dong dat); huéng dan
kiém dinh dinh ky cong trinh cia BCA Singapore [11]; tiéu chuén
Nga CIM 13-102-2003 [12] va Kazakhstan CI PK 1.04-101-2012 [13]
vé kiém dinh, gia c8 két cdu hién hiu. Nhin chung, kinh nghiém
qudc té cho thdy viéc danh gia an toan két cau can dugc tiéu chuin
héa va ti€n hanh dinh ky, stt dung cach ti€p can dua trén rui ro va
dé tin cay dé€ ddm bao céng trinh nha ga luén hoat déng an toan.

1.2.T6ng quan vé danh gia an toan cong trinh nha ga hanh
khach duéng sat & Viét Nam

Cong tac danh gid an toan cong trinh nha ga hanh khach
dudng sat con kha méi mé so véi nhiéu nudc phat trién. Trong thoi
gian gan day, Nha nudc da ban hanh mét s6 quy dinh lam co s cho
hoat déng nay. Nghi dinh 06/2021/ND-CP (Diéu 37) [14] quy dinh
viéc kiém dinh an toan két cdu céng trinh xay dung, kém theo hudng
dan tai Théng tu 10/2021/TT-BXD. Tiéu chudn TCVN 9381:2012 [15]
hién hanh dua ra huéng dan phan loai mic d6 nguy hiém cla két
cdu nha véi 4 cap A, B, C, D. Song song, TCVN 9378:2012 [16] quy
dinh phuong phap khao sat danh gia tinh trang nha xay gach da
dua trén dau hiéu bén ngoai. Bé Xay dung ciing ban hanh Quyét
dinh s6 681/QD-BXD (2016) [17] vé quy trinh danh gia an toan két
cdu nha & va cong trinh cong cong, dua trén céc tiéu chudn TCVN
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9381 va 9378. Riéng trong linh vuc dudng sat, B6 GTVT (nay la B
Xay dung) da ban hanh QCVN 08:2018/BGTVT [18] - Quy chudn ky
thuat quéc gia vé khai thac dudng sat, trong d6 c6 nhiing quy dinh
dam bao an toan cho cong trinh dudng sit bao goém ca nha ga. Tuy
nhién, hién nay Viét Nam chua c6 tiéu chudn chuyén biét cho viéc
kiém dinh, danh gia an toan déi vSi nha ga hanh khach dang khai
thac. Do d6, viéc nghién ctu xay dung tiéu chudn danh gia an toan
nha ga la can thiét, nham lam co s& cho quan ly van hanh va bao tri
hiéu qua hé théng nha ga dudng sat.

2. CAC YEU TO ANH HUGNG PEN AN TOAN CONG TRINH
NHA GA HANH KHACH BUONG SAT

2.1. Yéu t6 khach quan anh hudng dén an toan céng trinh
nha ga hanh khach dudng sat

Méi trudng tu nhién: Khi hau, thai tiét va dia chat c6 anh
huéng 16n dén dé bén céng trinh. Su thay di nhiét dé va do am
gay gidn nd, co ng6t vat liéu, ddy nhanh qua trinh 3o héa két cau.
Mua béo, 10 lut c6 thé Iam sat 16 nén méng, tham dot mai, qua tai hé
théng thoat nudc. Néu nha ga ndm & viing c6 nguy ¢ dong dat, cac
rung chan c6 thé gay mat 6n dinh két cdu néu khéng dugc thiét ké
khang chan phu hgp. Dia chat nén moéng cling rat quan trong: Nén
dat y&u, khu vuc dé sut 1un hodc c6 mach nuéc ngadm cé thé gay nit
gay méng, bién dang nén cong trinh.

Hoat déng giao thong dudng sat: Qua trinh van hanh tau anh
hudng truc ti€p dén nha ga. Tai trong dong do tau hda khi ra vao
ga gay rung dong truyén vao két cau, dic biét vai tau hang nang
hodc tau cao téc tao luc xung kich 1én. Bén canh do, luu lugng hanh
khach I6n trong gid cao diém gay &p luc 1én san nha, cau thang, nha
chg, néu thiét k& khéng du phong du sé dan dén qua tai cuc bé.
Ngoai ra, cdc phuong tién khac (6 t6, xe buyt) hoat dong quanh khu
vuc ga cling cé thé va cham vao cét, tudng hodc gay rung chan nén
néu tién hanh xay dung ngam gan do.

Yéu t6 xa héi va con ngudi (bén ngoai): Hoat dong xay dung
xung quanh nha ga c6 thé anh hudng tiéu cuc. Thi céng cong trinh
lan can (dao méng, lam ham ngam, metro) gay rung déng, sut ltin
dat, tac dong dén nén mong ga. Néu cdng tac bao tri nha ga khéng
dugc thuc hién day du, cong trinh sé xuéng cap nhanh han do thoi
ti€t va qua tai s dung. Bén canh do, yéu t6 an ninh ciing quan
trong: Hanh vi pha hoai, khiing b& hodc cac su ¢6 chay né, rd ri héa
chat c6 thé gay hu hai két cu va de doa an toan céng trinh.

Céng nghé va ky thuat: Chat lugng cong nghé xay dung anh
huéng truc ti€p dén tudi tho cong trinh. Vat liéu xay dung kém chat
lugng hodc khéng phu hgp méi trudng (vi du khéng co tinh chéng
an mon & vung bién) sé lam két cdu nhanh héng. Thiét ké ky thuat
khong xét day du tai trong déng (tau, gié, dong dat) hoac thi€u hé
théng giam chan sé khién nha ga nhanh xuéng cap han du kién.

2.2.Yéu t6 chl quan anh huéng dén an toan cong trinh nha
ga hanh khach dudng sat

Thiét ké va quy hoach: Chat lugng thiét ké két cau quyét dinh
kha nang chiu luc lau dai cla nha ga. Thiét ké khéng tuan thu tiéu
chudn ky thuat hodc tinh toan thi€u tai trong (tinh tai, hoat tai, gi6,
déng dat) c6 thé lam két cdu yéu, gidm tudi tho. BS tri cdng ndng
khong hgp ly (vi du luéng hanh khach tap trung qua dong trén mot
san) dé gay hu hong cuc bé néu vugt kha nang chiu tai cta két cau
khu vuc d6. Ngoai ra, quy hoach t8ng thé thi€u tdm nhin (chon vi tri
xay gan vung dia chat yéu, khéng dy phong ma rong) ciing khién
cdéng trinh dé rai vao tinh trang qua tai va xuéng cap sém.

Vat liéu va thi cong: Viéc st dung vat liéu xay dung kém chat
lugng hodc khéng ding chdng loai thiét ké sé lam gidam dé bén cong
trinh. Bén canh do, chat lugng thi cong khong dam bao (sai ky thuat,
khoéng tuan thu thiét ké, giam sat 16ng léo) gay ra cac 16i nghiém
trong nhu bé tong nut, cot Iéch, méi néi két cau kém bén ngay tur khi
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c6bng trinh hoan thanh. Khau nghiém thu néu lam qua loa sé bé sot
cac khuyét tat &n, tiém &n nguy ca mat an toan khi st dung.

Van hanh va bao tri: Tan suat bao tri khéng di hodc phucng
phap bao tri sai dan dén céng trinh xuéng cap nhanh hon du kién.
Né&u nha ga thudng xuyén khai thac vugt cong suat thiét ké (qua tai
hanh khach, hang héa) ma khéng gia ¢ kip thdi, cac bo phan nhu
san, cau thang, mai sé hu hdng nhanh chéng. Van hanh thiéu kiém
soat (vi du xe co ra vao tuy tién) cliing c6 thé gay chan déng &nh
hudng nén moéng.

Quan ly va con nguai: Trinh d6 va y thic ctia doi ngl quan ly,
van hanh anh hudng I1én dén an toan cong trinh. Nhan su thiéu kién
thiic vé két cdu sé bao tri khéng dung céach, bé qua dau hiéu hu
héng nhé dan dén su ¢é 16n. Thigu quy trinh kiém tra dinh ky, khéng
danh gia tinh trang két cau theo tiéu chuin sé khién rdi ro khéng
dugc phat hién kip thai. Ngoai ra, hanh vi clia nguai s&f dung ciing
tac déng: Vi du hanh khach pha hoai tai san, tap trung déng nguci &
khu vuc khéng dugc thiét ké chiu tai cao déu c6 thé lam cong trinh
nhanh xuéng cap.

Cong nghé gidm sat: Viéc iing dung cOng nghé trong giam sat
két cdu con han ché. Nhiéu nha ga chua trang bi cdm bién theo doi
bién dang, rung déng, do dé khé phat hién kip thai dau hiéu bat
thudng. Tuang tu, thi€u hé théng cadnh béo tu déng (bao chay, bao
qua tai) sé tang nguy co xay ra su ¢ nghiém trong néu khong dugc
can thiép sé6m. Hién nay, cdc cdbng nghé hién dai nhu quét laser 3D,
UAV (drone) va tri tué nhan tao (Al) c6 thé hé trg giam sat trang thai
két cau lién tuc va phan tich du bao hu héng. Viéc chua ap dung céac
cdng nghé nay khién cong tac danh gia an toan chua dat hiéu qua
t6i uu.

3. DANH GIA AN TOAN CHIU LUC CONG TRINH NHA GA
HANH KHACH PUGNG SAT

Pam bao an toan chiu luc cho cdng trinh nha ga hanh khach
la mét yéu cau thiét yéu trong qua trinh khai thac, van hanh cong
trinh. Panh gia an toan chiu luc cong trinh nha ga dugc chia thanh
hai cap d6 chinh: Kiém tra truc quan va danh gia day du.

& cap do 1 - kiém tra truc quan, muc tiéu 1a xac dinh cac dau
hiéu ban dau vé hu hong, xuéng cap, khuyét tat két cau hoac sy
thay d6i muc dich st dung &nh hudng dén tai trong tac dong Ién
céng trinh. Hoat dong nay bao gém viéc phan tich hé so két cau,
khao sat hién trang bang mat thudng, ghi nhan cac khiém khuyét
nhu vét nat, d6 véng, an mon, sut lin va danh gia cac yéu té méi
trudng tac déng. Trong trudng hgp khong phat hién nguy co két
c&u nghiém trong, két qua kiém tra truc quan dugc st dung lam can
cUr duy tri hoat dong binh thudng. Nguoc lai, khi c6 dau hiéu bat
thudng, can thuc hién cap dé 2.

Cép d6 2 - danh gia day da - bao gém hai giai doan: Danh gia so
b6 va danh gia chi tiét. Giai doan so bd tap trung vao thu thap, phan
tich ho sa thiét ké, khai thac, bao tri, két hgp khao sat hién trudng
nham nhan dién cac nguy co dnh hudng dén kha nang chiu luc. Néu
can thiét, danh gia chi tiét sé dugc trién khai, bao gém do dac kich
thuéc hinh hoc thuc té, xac dinh dac trung vat liéu (bdng phuong
phap thi nghiém pha hdy va khéng pha huy), xac dinh tai trong tac
déng (bao gém tai trong st dung, gid, ddng dat), phan tich két cdu va
kiém tra kha ndng chiu luc theo cac trang thai gi6i han.

Két qua danh gia 13 co s& dua ra cac kién nghi cu thé: Cong
trinh an toan va tiép tuc st dung hodc can can thiép nhu siia chira,
gia c8 hodc thay d&i cdng nang. Bao céo danh gia phai néu ré tinh
trang két cau, muc do rai ro, dé xuat giai phap ky thuat va dinh
huéng bao tri trong thai gian ti€p theo. Quy trinh danh gia nay bao
dam tinh hé théng, khoa hoc va tuan thu céc tiéu chuan hién hanh
nhu TCVN va BS-EN, qua d6 nang cao hiéu qua quan ly, van hanh
cdéng trinh nha ga hanh khach trong diéu kién khai thac thuc té.
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4.DANH GIA AN TOAN VAN HANH KHAI THAC CONG TRINH
NHA GA HANH KHACH BUGNG SAT

PAm bao an toan van hanh khai thac cong trinh nha ga hanh
khach 1a yéu cau trong yéu trong quan ly hé théng giao théng
dudng sat qudc gia. Viéc trién khai hé théng quan ly an toan van
hanh (SMS) la phuong phép ti€ép can hé thng nhdam nhan dién,
kiém soat va gidm thiéu rdi ro phat sinh trong qua trinh khai thac.
Déc biét, d6i vai nha ga hanh khach - nai tap trung déng ngudi va
tich hgp nhiéu hé théng ky thuat, céng tac danh gia an toan van
hanh cang tr& nén cap thiét.

Trong tam cla qua trinh danh gia la xac dinh va phan tich cac
ma&i nguy tiém tang, bao gdm ca nguy ca do 16i con ngudi, thiét bi
hu héng, thay ddi diéu kién moéi trudng va su tuong tac gilta cac hé
théng ky thuat - van hanh. M6i méi nguy dugc dinh lugng theo kha
nang xay ra va muc do hau qua, ti dé phan loai mdc d6 rui ro va
thiét lap bién phap kiém soat tuong ung. Di€u nay nhan manh viéc
ap dung cac phuong phap phan tich nhu ma tran rdi ro, phan tich
cdy su c6 hodc phuong phép dinh lugng khi can danh gia cac tinh
huéng khan cap nghiém trong.

Ngoai ra, cling can quy dinh viéc quan ly thay ddi - yéu té
thudng gap tai cac nha ga can dugc danh gia day du vé tac déng
an toan trudc khi trién khai. Dong thdi, nang luc nhan su van hanh
nha ga phai dugc quan ly chat ché théng qua dao tao dinh ky, kiém
tra nang luc va cap nhat kién thuc lién quan dén an toan van hanh.

Viéc lap va duy tri ké hoach phén ting khin cap cho cac tinh
huéng nhu chédy né, tdn cdng an ninh, mat dién hay trat banh la mot
yéu cau bat budc. K& hoach nay can dugc xay dung trén cg s& phdi
hgp vdi cac luc lugng chiic nang va thudng xuyén dugc dién tap dé
dam bao kha nang tng pho thuc té.

Théng qua hé théng SMS, doanh nghiép van hanh cé thé dam
bdo rang moi quy trinh, thiét bi, con ngusi va su thay déi trong
qua trinh khai thac déu dugc quan ly dudi goc d6 an toan. Qua dé,
khong chi ngan nglra tai nan ma con nang cao chat lugng phuc vu
hanh khach va d6 tin cdy cia hé théng nha ga dudng sat.

5. KET LUAN, KIEN NGHI

Nghién cttu da trinh bay phuong phap danh gia an toan cong
trinh nha ga hanh khach dudng sit. Thong qua téng quan kinh
nghiém quéc té va phan tich thuc trang trong nudc, c6 thé thay
viéc danh gia an toan nha ga phai dugc tién hanh dinh ky va c6 hé
théng, ap dung déng bd ca cac gidi phap ky thuat kiém dinh két cau
Ian cac bién phap quan ly van hanh an toan.

Trén co s& két quad nghién ciu, nhém tdc gia dé xudt mét sé kién
nghj sau:

- Xay dung tiéu chudn chuyén nganh: B4 Xay dung nén xem
xét ban hanh moét tiéu chudn hodc hudng dan ky thuat danh riéng
cho viéc danh gia an toan nha ga dudng sat dang khai thac. Tiéu
chuén nay sé cung cap co s& phap ly va ky thuat dé cac don vi quan
ly nha ga thuc hién kiém dinh an toan dinh ky mét cach théng nhat.

- Kiém tra dinh ky bt budc: D€ xudt quy dinh chu ky kiém tra
an toan nha ga (vi du 1 ndm/Ian cho kiém tra truc quan, 5 nam/lan
cho kiém tra toan dién hodc sau méi su kién bat thudng nhu déng
dat, bao 16n). Viéc kiém tra can thuc hién béi don vi tu van doc lap
€6 d0 nang luc, két qua danh gia phai bao cao ca quan quan ly dé c6
phuong &n xtr ly néu nha ga khéng dat yéu cau an toan.

- Tang cudng céng tac bao tri va cai tao: Cha dau tu va don
vi khai thac nha ga can chu trong phan bé nguén luc cho bao tri
thudng xuyén; kip thai stia chira, gia ¢6 nhiing hang muc két cau
xudt hién hu héng hoac khdéng déap Ung tiéu chi an toan (vi du:
chong tham lai mai, gia c6 cot bi nit, thay kinh v& bang kinh an
toan, b6 sung dén chiéu sang...). Pong thai, di véi cac nha ga ca
thiét ké chua dap Ung tiéu chuan hién dai (nhu thi€u kha ning

khang chan, thiéu 16i thoat hiém) can cé ké hoach cai tao, nang cap
dé nang cao muic dé an toan.

- Ung dung c6ng nghé hién dai: Khuyén khich trién khai cac
hé théng gidm sat két cau bang cdm bién (quan trac rung dong,
d6 nghiéng, iing suat) nham thu thap dit liéu lién tuc vé trang thai
cbng trinh. S& dung cac cdng nghé quét laser 3D, flycam (UAV) dé
kiém tra nhiing vi tri kho ti€p can, kip thai phat hién bién dang, hu
héng nhé; 4p dung tri tué nhan tao (Al) trong phan tich di liéu giam
sat d€ du bao s6m nguy co su c6. Nhiing céng nghé nay gilp nang
cao hiéu qua danh gia an toan, gidam chi phi nhan luc va chi déng
phong ngta rui ro.

- Do tao va nang cao y thuc: Cudi cung, can tang cudng dao
tao cho déi ngii quan ly va nhan vién nha ga vé cng tac an toan.
M&i nhan vién can nam viing quy trinh van hanh an toan, ky nang
PCCC, ky ndng so tan khan cdp, déng thai cd y thic béo tri co ban
(phat hién va bao cao ngay khi thdy dau hiéu bat thudng & cong
trinh). Bé&n canh do, ddy manh tuyén truyén cho hanh khéch vé viéc
tuan tha ndi quy an toan tai ga (khdng x6 day, khéng hut thudc nai
cam...). Yéu t6 con ngudi dong vai trd quan trong dam bao cac tiéu
chi an toan dugc thuc thi nghiém tuc trong thuc té.

Véi sy quan tam ding muc va thuc hién dong bé nhing giai
phap trén, cadc nha ga hanh khach dudng sat & Viét Nam sé van hanh
an toan hon, phuc vu hanh khéch tét hon va kéo dai tudi tho cong
trinh, déng gép vao su phat trién bén ving ctia nganh Dudng sat.

L&i cdm on: Nghién ctiu nay dugc tai trg bsi BO Xay dung
trong Dé tai ma s6 DT24306.
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giao théng tai Viet Nam

Development of evaluation indicators for assessing the effectiveness of public investment
capital control in transport infrastructure construction in Vietnam

> THS TRAN TUAN PHONG', PGS.TS NGUYEN LUONG HAP?
"Hoc vién Chién lugc, béi duéng can bo xay dung
Truong Pai hoc Giao théng van tai; Email: hainl@utc.edu.vn

TGM TAT

Bai bao tap trung phén tich bdi canh va thyc trang cang tac kigm
soat viec thyc hién k& hoach viin dau tu cong trong linh vurc xay
dirng cng trinh giao thang (CTGT) tai Viet Nam. Trén co si nghién
ciru Iy luén va thyc tién, nham tac gia dé xudt he thang gm a nhom
chi tieu nhim danh gia toan dién chét legng hoat dong kiém soat
ke hoach van ddu tw cang trong linh vuc nay. Cac chi tieu dugc xay
ding hudng tai khé ndng do leang, phén énh higu qua kiém soat
v cung cap co st dinh lreng phuc vu céng tac gidm sat va quéan
Iy. K&t qua nghién ciru gop phan hoan thign cong cy danh gia, ddng
thiri cung cap co st khoa hoc cho vigc nhan dién cac han ché va dé
xu#t gi&i phap nhdm nang cao hiéu qua kiém soat viéc sir dung vén
ddu tu cang trong xay dung CTGT tai Viet Nam.

Tir khéa: Lo st ha tang cang; kifm soat vin; ngén séch dau tu
cing; cang trinh giao thang.

1. DAT VAN BE

V6n dau tu cong déng vai trd then chét trong viéc phat trién
két cdu ha tang giao théng tai Viet Nam, gép phan thuc ddy tang
truéng kinh té&, két néi viing mién va nang cao chat lugng séng cla
ngusi dan. Tuy nhién, thuc tién trién khai cac du an dau tu cong
trong linh vuc GTVT van ton tai nhiéu han ché, dac biét la trong khau
kiém soat vén dau tu. Cac van dé nhu cham tién do, doi vén, tham
chi that thoat va lang phi nguén luc van dién ra phé bién, phan anh
mot thuc té rang viéc sir dung von chua that su hiéu qua va céng tac
kiém soat chua phat huy day da vai tro.

Hoat dong ki€ém soat vén dau tu cong hién nay chd yéu tap
trung vao viéc kiém tra tinh hinh quan ly, thanh toan va quyét toan
du an theo quy dinh ctia phap luat vé dau tu céng va ngéan sach
nha nudc. Cac co quan cé lién quan nhu Bo Xay dung, Bé Tai chinh,
Kho bac Nha nudc, chii dau tu va cac co quan thanh tra, kiém tra
thuc hién nhiém vu kiém soat theo chic nang dugc phan céng. Tuy
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ABSTRACT

This study examines the context and current practices of controlling
the implementation of public investment capital plans in the transport
infrastructure  sector in Vietnam. Drawing on both theoretical
foundations and empirical analysis, the authors propose a framewaork
comprising five groups of indicators designed to comprehensively assess
the effectiveness of control mechanisms in this domain. These indicatars
aim to enable quantitative measurement, enhance performance
monitoring, and support evidence-based management. The research
findings serve as a scientific basis for evaluating existing control
practices, identifying key shortcomings, and recommending solutions
to improve the efficiency and accountability of public investment capital
management in transport infrastructure development.

Keywords: Public infrastructure; capital controlling; public
budget; transport infrastructure.

nhién, phuang thiic kiém soat hién hanh van con thién vé hinh thic
va tha tuc hanh chinh, thiéu cac cong cu dinh lugng va hé théng chi
tiéu danh gia hiéu qua mot cach toan dién.

Trong quan tri hién dai, kiém soat dugc hiéu la qua trinh theo
déi tién do thuc hién muc tiéu ké hoach, théng qua hai phuong
phap phd bién: Theo déi muc tiéu ngdn han, dai han va thu thap
phan hoi vé hiéu suat thuc hién. Muc tiéu gan la muc tiéu ngan han
hodc muc tiéu phuy, trong khi muc tiéu xa la muc tiéu dai han hoac
muc tiéu chinh [1]. Phuong phap thi hai dé theo déi tién trinh la
thu thap va cung cap phan hoi vé hiéu suat thuc hién. Phan hoi hiéu
nang thudng xuyén, dinh ky cho phép ngudi lao dong va ngudi
quan ly theo déi tién trinh cla ho d6i vai viéc dat dugc muc tiéu va
thuc hién cac né luc diéu chinh, phuong hudng va chién lugc thuc
hién [2].

Hién nay, cac chi tiéu danh gia hoat dong kiém soét vén dau
tu cdng chua dugc xac 13p ré rang va théng nhat, khién viéc giam
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sat, phan héi va cai tién trd nén bi dong. Trong béi cdnh chuyén ddi
sO va yéu cau nang cao hiéu qua chi tiéu céng, viéc xay dung bo chi
tiéu danh gia khoa hoc, khach quan va phu hgp véi dac thu dau tu
xay dung CTGT la hét stic can thiét. Day khong chi la cong cu dé do
ludng hiéu qua kiém soat vén ma con gop phan ting cudng tinh
minh bach, trach nhiém giai trinh va néng luc diéu hanh clia cac co
quan quan ly nha nudc. Bai bao nay nham nghién ctu, dé xuat hé
théng chi tiéu danh gia hoat dong kiém soat vén dau tu céng trong
linh vuc GTVT, gop phan hoan thién cong tac quan ly va nang cao
hiéu qua stir dung nguon luc dau tu cdng tai Viét Nam.

2. XAY DUNG CHi TIEU DANH GIA HOAT DONG KIEM SOAT
THU'C HIEN KE HOACH VON PAU TU CONG XAY DUNG CTGT

Cac co quan cé trach nhiém trong quan ly dau tu cong bao
g6ém: Cd quan chuyén mén quan ly dau tu cong c6 nhiém vu té chic
theo déi, kiém tra ké hoach dau tu cong thudc pham vi quan ly; co
quan chl quan, chl chuang trinh, ch dau tu, ngudi c6 tham quyén
quyét dinh dau tu va co quan quan ly nha nudc vé dau tu céng thuc
hién viéc theo déi, kiém tra toan b6 qua trinh dau tu chuang trinh,
du an theo cac ndi dung va chi tiéu da dugc phé duyét nham bao
dam muc tiéu va hiéu qua dau tu. Co quan quan ly nha nudc vé dau
tu céng con ¢é thdm quyén t6 chiic kiém tra chuang trinh, du an
theo ké hoach dinh ky hodc dét xuat. Bén canh d6, chti chuong trinh
va chd dau tu chiu tradch nhiém t6 chiic theo dai, kiém tra va thuc
hién danh gia ban dau, gitia ky va két thic chuong trinh, du én. Déi
VGi cac ndi dung danh gia tac dong va danh gia dét xuat, cg quan
cht quan, ngudi quyét dinh dau tu va cd quan quan ly nha nudc vé
dau tu cong sé truc ti€p té chiic thuc hién déi vai cac chuong trinh,
du &n dugc giao quan ly. Quy dinh cta Luat dau tu cong [3] vé theo
doi, kiém tra, danh gia dugc tém lugc & Bang 1.

Bang 1. Quy dinh vé kiém soat ké hoach dau tu cong

Trong quan ly vén dau tu xdy dung CTGT, hoat dong kiém soét
la mot qua trinh lién tuc, dién ra xuyén suét tir khau lap ké hoach
dau tu, t6 chuc thuc hién dén khi két thuc ké hoach. Kiém soat
khong chi mang tinh hinh thic ma con déng vai tro nhu mét cong
cu c6t 16i dé diéu chinh, giam sat va dam bao qua trinh dau tu dién
ra dang dinh hudng, tiét kiém va hiéu qua. Hoat déng nay gan chat
V@i tling giai doan trién khai ctia du an va chiu anh hudéng béi tinh
chat coéng viéc, co cau t6 chic thuc hién cling nhu muc tiéu cu thé
cla cac chu thé tham gia dau tu cong. Méi giai doan lai doi hdi cac
hinh thiic kiém soat khac nhau, tir kiém soat tha tuc phap ly, tién doé
thi cong dén hiéu qua st dung vén. Dac diém quan ly dau tu cdng
€6 su khac biét gitta cac quéc gia, phu thudc vao trinh dé phat trién
thé ch&, muc d& minh bach va kha nang diéu hanh ctia bd may quan
ly. Tai Viét Nam, kiém soat vén dau tu cong can tuan thi chit ché
cac quy dinh cta phap luat hién hanh vé dau tu cong, phap luat xay
dung, dau thau, quan ly tai chinh cong va cac quy dinh lién quan
dén ngén sach nha nudc.

Pé dadm bao ké hoach vén dau tu cong dugc thuc hién dung
muc tiéu, hiéu qua, tiét kiém va han ché rdi ro, co quan chuyén mén
quan ly dau tu céng cé trach nhiém t8 chic theo dbi, kiém tra chat
ché ké hoach vén thudc pham vi quan ly (CT1). Day la budc dau tién
nham phat hién kip thai cac bat cap ngay trong khau lap, giao ké
hoach, tranh tinh trang lap k& hoach thi€u cin ct, khéng kha thi.
Poéng thai, cac co quan chl quan, chd chuong trinh, chu dau tu,
ngudi c6 thdm quyén quyét dinh dau tu va co quan quén ly nha
nudc vé dau tu cong can phdi hap chat ché dé theo doi, kiém tra
toan bé qua trinh dau tu theo cac nodi dung va chi tiéu vén da dugc
phé duyét. Viéc phéi hgp nay nham dam béao khéng chi hiéu qua
dau tu, ma con tinh minh bach, tuan tha phap luat va trach nhiém
gidi trinh (CT2). Ngoai ra, can dac biét luu y dén céng tac kiém soat

- Kiém soat lang phi, that thoat

Muc N&i dung chinh Ch thé thuc hién Tan suat/Thai diém Muc tiéu
- Thuc hién phap luat
1.Theo ddi, kiém tra ké | - La'rj, phé fjuye;’t, giao ké hoach C,d quan cfluyen moénquan | & hoach hodc dét xust Bio darrj dung quy dinh va
hoach - Trién khai dy an ly dau tu cong hiéu qua

- MUic d6 dat muc tiéu

-Tac dong KTXH

-Tinh kha thi

-Quan ly dau tu

-Thu, chi NSNN (trung han)

2.Daénh gia ké hoach c4p k& hoach

Céc co quan lién quan theo

-Trung han: Gitra ky, két thuc
- Hang nam: Quy, nam

Ra soat, diéu chinh va nang
cao hiéu qua

- Kiém tra theo tién do
- Kiém tra khi diéu chinh
- Kiém tra dot xuat

3.Theo déi, kiém tra
duén

Chu dau tu, ngudi quyét
dinh dau tu, co quan QLNN

[t nhat 1 1an (>12 thang), khi diéu
chinh hoac dét xuat

Pam béo tién do, tranh sai
pham

-Ban dau
4.DPéanh gia chuong ) G[}ra kY
R ) - Két thuc
trinh, dy an ( an
-Tac dong
- Dot xuat

Cha quén, ch dau tu, quyét
dinh dau tu, co quan QLNN

Tuy theo loai dudn (nhém A, B,
C.)

Danh gid toan dién va c6
diéu chinh phu hgp

- Muc tiéu dau tu

- Khoéi lugng thuc hién

-Van dé phét sinh

- Tac dong KTXH, maoi trudng
- Bai hoc kinh nghiém

5.Noi dung dénh gid Nhu trén

Rut kinh nghiém, nang cao

Theo tUng loai déanh gid hidu qua dau tu
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tinh trang ng dong xay dung cd ban, lang phi va that thoat vén dau
tu - nhirng van dé gay anh hudng nghiém trong dén tinh hiéu qua
va bén viing clia dau tu cong (CT3). Pay la mét trong nhimg biéu
hién ré nhat clia viéc kiém soat khdng hiéu qua, doi hdi phai cé bién
phap phong nglia va can thiép kip thai.

Bén canh kiém tra va giam sat, hoat déng danh gia ké hoach
dau tu cdng cling déng vai tro then chét trong viéc diéu chinh chinh
sach va phan b nguén luc phu hop. Panh gia ké hoach trung han
va hang nam la co s& dé xem xét muc d6 hoan thanh muc tiéu da dé
ra, kha nang huy dong thém nguén luc xa hoi hoa, dong thai phan
anh tac déng cda dau tu cdng doi véi tang trudng kinh té - xa hoi
(CT4). Théng qua danh gia, cac co quan chic nang cé thé phat hién
dugc nhiing tén tai, bat cdp, nguyén nhan cét 16i va tir d6 dé xuat
gidi phap stia d6i vé ca ché quan ly, diéu hanh va té chuc thuc hién
dau tu. Viéc danh gia khong chi nham rat ra bai hoc kinh nghiém ma
con phuc vu cong tac lap ké hoach cho giai doan tiép theo, dam bao
st dung vén dau tu cdng mot cach hiéu qua, bén viing va phuc vu
ddng muc tiéu phat trién ha tang giao théng qudc gia.

Mat khac, c6t 16i ctia ki€ém soat la qua trinh theo déi, giam sat,
so sanh, phat hién sai léch gitta k& hoach va thuc té, tir d6 xac dinh
nguyén nhan va dua ra giai phap diéu chinh kip thai [4]. Théng qua
hoat déng theo déi, giam sat dé phat hién ra cac sai léch gilta gitia
thuc té€ so véi ké hoach von dau tu cong dugc phé duyét, xac dinh
nguyén nhan cuda cac sai léch, dé xuat/dua ra cac hanh déng can
thiép kip thoi dé diéu chinh, khdc phuc, nhdm dua tién trinh thuc té
sai léch theo chiéu hudng xau vé véi ké hoach ban dau hoac dua ra
céc gidi phap dé han ché téi da cac rui ro xay ra (CT5). Kiém soat doi
héi nha quan ly phai thudng xuyén déi chi€u hiéu qua thuc té vai
muc tiéu da dé ra, ddm bao hoat déng dau tu dién ra hiéu qua, ding
dinh huéng va ké hoach ban dau [5].

Tu nhitng phan tich néu trén, nghién ctu da xay dung dugc 5
nhém chi tiéu nham danh gia hoat dong kiém soat qua trinh thuc
hién ké hoach vén dau tu cong xay dung CTGT, nhu thé hién tai
Bang 2.

3.KET LUAN

Dua trén cac nguyén tic chung vé quan ly va cac nguyén tac
cu thé trong kiém soét vén dau tu cong xay dung CTGT tai Viét Nam,
nghién ctu da dé xuat 5 nhom chi tiéu danh gia chat lugng hoat
déng kiém soat thuc hién ké hoach vén dau tu cong trong linh vuc
nay. Nhiing két qua dat dugc khong chi gop phan hoan thién ca s&
ly ludn ma con tao nén tang khoa hoc viing chac cho cac nghién ctu
ti€p theo trong viéc phan tich, danh gia thuc trang kiém soat thuc
hién ké hoach vén dau tu céng xay dung CTGT tai Viét Nam.
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Bang 2. Cac chi tiéu danh gia hoat déng kiém soat k& hoach vén dau tu cong xay dung CTGT

STT MacCT Noi dung

: CT1 Muc d& phu hgp trong theo déi, kiém tra hoat dong lap, thdm dinh, phé duyét va trién khai ké
hoach vén dau tu céng.

5 ) Muc dé phu hgp trong viéc theo déi, kiém tra toan bd qua trinh dau tu chuong trinh, du an theo ndi
dung va cac chi tiéu vén dau tu da dugc phé duyét.

3 T3 Muc dé phu hgp trong thuc hién theo déi, ki€ém tra tinh hinh ng dong xay dung co ban, lang phi, that
thoat trong dau tu cong.
Muc dé phu hgp trong thuc hién cong tac gidm sat, danh gia cac du an dau tu cdng dé phat hién tén

4 CT4 tai, han ché&; nguyén nhan cua ton tai, han ché trong viéc thuc hién k& hoach von dau tu cong va cac
giai phap xt ly.

5 cTs Muic d6 phu hgp trong thuc hién cac hanh déng, giai phap xutr ly déi véi cac tinh huéng sai léch gila
thuc té trién khai so vdi ké hoach vén dau tu cong dugc phé duyét.
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Thiét ké va xay dung he théng quan ly bai gui xe
théng minh trén nén tang dién thoai théng minh

Design and development of a smart parking management system on a smartphone platform

> TS PHi VAN LAM", TS TRAN THI LAN, NGUYEN CONG BACH

Trudng Dai hoc Giao théng van tai
“Email: pvlam@utc.edu.vn

TGM TAT

Tai céc thanh phd lan nhu Ha Ngi va TRHEM, nhu cdu giri xe khang
ngirng tang cao, dic bigt 13 vai cac bai dd xe leu dang. Tuy nhién,
nhiéu bai xe van chua duge trang bi he thang quén Iy va giam sat
truc tuyén, gy ra mat an ninh, bt dn trat ty va that thoat ngun
thu cho Nha nedc. Cac bai d xe truyén thing sir dung thigt bj
cd dinh, chi phi cao, khang pho hgp vai tinh linh hoat cda bai lwu
dang. D& gidi quy&t vén dé nay, nghién ciru dé xudt mat he thang
quan ly thang minh, tu dang nhan dién bién sd, cép vé qua the
RFID, he thiing hé try thanh toan va | trit dit lidu trén nén tang
truc tuyén. Dac biet, toan ba quy trinh van hanh va giam séat ca
thé thyc hién qua ing dung trén dién thoai thang minh, gidp tdi
wru chi phi va nang cao higu qua. Giai phap nay khang chi hd trg
quén |y chat ché, gidm thiéu sai sat va gian lan ma can gidp co
quan chirc nang theo ddi truc tuyén, kip thai xir 1y sy cd. Day 1
huang di tiém nang, gop phén hign dai hoa ha tang giao thang va
nang cao chét lreng dich vu da thi.

Tir khda: Bai dau xe thang minh; quan Iy béi dau xe truc tuyén;
nhan dién bién sd xe (LPR); the RFID bai dau xe; giam sét bai dau
xe thri gian thye.

1. DAT VAN PE

Trong bé&i canh d6 thi hda nhanh chong tai cac thanh pho 16n
nhu Ha Noi va TPHCM, nhu cau vé bai dé xe ngay cang tang cao. Tuy
nhién, nhiéu bai d6 xe hién tai van ap dung phuong thic quan ly thi
cdng, dan dén cac van dé nhu mat an ninh, Un tac giao théng va that
thoat doanh thu. Viéc trién khai hé théng quan ly bai dé xe théng
minh [1, 2] tré thanh mét gidi phap cap thiét, gilip nang cao hiéu qua
quan ly va &&m bao an toan cho ca ngudi gui xe va phuong tién.

Cac nghién ctu trudc day da chi ra rang, viéc tich hgp céng
nghé nhan dién bién s6 va thé NFC c6 thé don gian hoa quy trinh ra/

ABSTRACT

In major cities such as Hanoi and Ho Chi Minh City, the demand
for parking continues to rise, especially for mobile parking lots.
However, many parking areas are still not equipped with online
management and monitoring systems, leading to security issues,
public order disturbances and revenue losses for the government.
Traditional parking lots often rely on fixed equipment, which is costly
and unsuitable for the flexible nature of mobile lots. To address this
issue, this study proposes a smart management system featuring
automatic license plate recognition, ticket issuance via RFID
cards and a payment and data storage system based on an online
platform. Notably, the entire operation and monitoring process can
be carried out via a smartphone application, helping to optimize
costs and improve efficiency. This solution not only supports strict
management, reduces errors and fraud, but also enables authorities
to monitor the system online and respand promptly to incidents. [t
presents a promising direction for modernizing transportation
infrastructure and enhancing urban service quality.

Keywords: Smart parking lot, online parking management;
license plate recognition (LPR); parking lot RFID card; real-time
parking |ot monitoring.

vao bai xe, giam thiéu thai gian chd doi va han ché sai sét trong qué
trinh nhan dién phuong tién [3]. Bdc biét, viéc s& dung dién thoai
théng minh dé lam thiét bj doc thé va ghi nhan d liéu giup giam
dang ké chi phi dau tu ban dau, déng thai tang tinh linh hoat trong
qua trinh van hanh hé théng [5].

Viéc phat trién tiing dung di ddng cho phép giam sat va quan ly
bai xe theo thai gian thuc da chiing minh dugc hiéu qua trong thuc
té, gilp cac bai xe nhé |& c6 thé ing dung cong nghé ma khong can
dau tu vao hé thong phan ciing phtic tap [4]. Hon nita, cac hé thong
tinh phi tu déng va luu tri dir liéu trén nén tang dam may giup toi
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uu héa quy trinh va ho trg quan ly tir xa dé dang [6].

Trong khi nhiéu hé théng truyén théng yéu cau phan ciing dat
do va phc tap, viéc ing dung cac céng nghé nhu RFID va NFC vao
hé théng quan ly bai d6 xe da md ra giai phap tiét kiém chi phi ma
van dam bao tinh hiéu qua. Nhom tac gia [7] da nghién ctru va chira
rang, viéc tich hgp RFID va ting dung di dong gitp tu dong héa qua
trinh ra/vao bai d6, tir d6 giam thiéu su phu thudéc vao nhan luc va
tang cuong do chinh xac trong viéc nhan dién phuong tién.

Mot nghién ctiu khac [8] cing nhan manh vai tro ctia NFC trong
viéc don gian hoa quy trinh xac thuc va truy cap bai d6 xe. Cac tac
gia da trinh bay mé hinh hé théng tich hgp NFC va dién thoai théng
minh, cho phép ngusi dung dé dang kiém tra va thanh toan phi dé
xe, déng thai giam thiéu cac 16i nhap liéu va tang cudng bao mat.

Bén canh d6, nhém nghién ctiu [9] da c6 mot nghién clu téng
hgp vé cac hé théng dé xe thong minh dua trén loT, dac biét la trong
viéc t6i uu hoa viéc st dung khong gian bai dé va t6i uu héa chi phi
van hanh. Nghién ctu nay khéng dinh rang cac hé théng théng minh
khéng chi gidp giam sat bai @6 ma con cé thé diéu chinh sé luong
phuong tién vao/ra dé giam thiéu tinh trang tic nghén giao théng.

b) - Béi xe luu ng :

Hinh 1. Tinh trang qua tai trén cc bai xe Trudng Dai hoc GTVT

Trong bai bao [10] lai nhan manh tinh hiéu qua cla cac gidi
phap d6 xe dya trén dam may va loT trong viéc gilip cac bai xe két
ndi va chia sé di liéu moét cach tryc tuyén. Hé théng nay khéng chi
giup cac bai dé xe hoat dong linh hoat ma con hé trg cong tac bao
tri, stfa chira va gidm sat tu xa, giup tiét kiém chi phi van hanh va
tang cudng sy thuan tién cho nguai st dung.

Mot trong nhitng déng gop quan trong clia hé théng dugc
dé xuat la kha nang tich hgp xdr ly anh nham hé trg nhan dién bién
sO xe trong qua trinh vao - ra bai gui. Thédng qua viéc st dung cac
mo hinh hoc sdu két hgp véi thu vién xt ly anh ma nguén ma nhu
OpenCV va nén tang TensorFlow Lite [11], hé théng cé thé trich xuat
va phan tich bién s xe tr hinh anh chup bdi camera gan tai c6ng
bai. D{r liéu bién sé sau khi nhan dang dugc lién két truc ti€p vai
thong tin phuong tién trong co sé& dir liéu, gitp tu dong hoa qua
trinh ghi nhan, kiém tra va tra ctru xe gli ma khéng can thao tac tha
c6ng. Co ché nay khong chi nang cao hiéu qua van hanh va giam
thiéu sai sét trong qua trinh quan ly ma con tang cudng muc dé an
toan va minh bach cho ca ngudi gui va don vi quan ly bai xe. Viéc
tich hgp cdng nghé nhan dién bién s6 xe trong mét nén tang di
déng linh hoat cling gép phan lam néi bat tinh kha thi va hién dai
cla gidi phép trong cac bdi canh dé thi théng minh.

Téng hop lai, viéc trién khai hé théng quan ly bai d6 xe théng
minh béng thiét bi di dong két hgp thé NFC va nhan dién bién s6
Ia mét gidi phap hién dai, phu hop véi xu huéng phat trién dé thi
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va déap ung linh hoat nhu cau quan ly bai xe luu dong hién nay, giai
quyét tinh trang qua tai tai cac bai xe ¢4 dinh (Hinh 1a) can cac bai
luu dong trong thoi gian ngdn (Hinh 1b). Nghién ctu nay sé tap
trung thiét ké va phéat trién hé thdng phan mém trén dién thoai
théng minh, thi nghiém thuc t€ va danh gia hiéu suat hoat déng
dé dé xudt giai phap kha thi nhat cho cac bai xe quy mé nhé va via.

2. NOI DUNG NGHIE cUU

2.1.Thé vé xe sit dung cdng nghé NFC

Céng nghé NFC tan sé 13,56 MHz dang dugc tng dung rong
réi trong thuc té€ nhu can cudc céng dan, thé ngan hang, va hé
thoéng quan ly bai d& xe théng minh nha tinh tién Igi va hiéu qua
cao (Hinh 2a) NFC la cong nghé truyén dit liéu khong day & khoang
cach ngan, cho phép trao déi théng tin nhanh chéng va an toan
gilia thé va thiét bi doc, cdu tao bén trong thé bao gobm vong tu va
chip giao tiép (Hinh 2b).

7 N
—_—

RFID Tag

THE XE MAY BAI A3

1D: 00.032 Antenna

SN Ry S

a) - Hinh dnh bén ngodi b) - Céu tao bén trong

Hinh 2. Hinh dang bén ngoai va cdu tao bén trong thé vé xe

Trong hé théng bai d6 xe, moi thé vé st dung NFC sé chita mét
mé dinh danh duy nhat (UID), dugc lién két vai théng tin phuong
tién va chu xe trong co s& d liéu. Khi xe vao bai, nhan vién chi can
dung dién thoai théng minh c6 hé trg NFC dé quét thé, hé théng sé
tu déng truy xudt va ghi nhan thong tin. Khi xe ra khoi bai, nhan vién
quét lai thé dé ddi chi€u va tinh toan chi phi gui xe, ddm béo qua
trinh nhanh chéng va chinh xac.

Uu diém clia viéc sir dung thé NFC bao gém:

- Tién lgi va dé st dung: Nhan vién khéng can thiét bi doc thé
chuyén dung ma chi can dién thoai thdng minh.

-T6c dd x& ly nhanh: Quét va nhan dién tuec thi, giam thai gian
chg dgi.

-Tinh bdo mat cao: Ma héa thong tin giup ngan chan viéc lam
gia the.

- Chi phi thap: Thé NFC phd bién va dé trién khai, gitp gidm chi
phi dau tu ban dau.

Nh& nhing uu diém nay, thé vé NFC 13.56 MHz trg thanh
Iya chon ly tudng cho cac bai dé xe luu ddng, nai can su linh hoat,
nhanh chong va tiét kiém chi phi van hanh.

2.2, So d6 khéi hé théng

Hé théng quan ly bai d6 xe thong minh hoat déng dua trén su
két hop gilia thé NFC va camera, tat ca dugc tich hgp trén moét Ung
dung di déng. Khi xe vao bai, nhan vién st dung dién thoai dé€ quét
thé NFC va chup anh bién sé xe. Théng tin thu thap dugc sé ngay
lap tuc truyén vé may chi va luu trir trong co s& d liéu. Khi xe ra,
quy trinh tuong tu dién ra d€ d6i chiéu thong tin, tinh toan chi phi
gui xe dua trén thdi gian luu bai va hién thj s6 tién can thanh toan
trén giao dién ting dung nhu Hinh 3. Nh& két néi Internet, dir liéu
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luén dugc cap nhat theo thoi gian thuc, giip hé théng van hanh
linh hoat va chinh xac.

et
|, Kiém soat xe
Dién thoai vao/ra
thdng minh —
hotrg |, Tinh tién gi
xe
ey NFC/Camera e
RN 5 KR |, Luutrirva
bao mat

Hinh 3. Sa d6 khdi hé thong quén Iy va giam sét bai gi xe ty dong

Sukét hgp clia cac thanh phan trén tao nén mét hé théng dém
va quan ly bai dé xe tu déng c6 tinh chinh xéac cao, dé van hanh va
phu hop véi cac yéu cau thuc té trong quan ly va giam sat. Hé théng
khoéng chi gitp giam tai cho nhan su ma con nang cao hiéu suat va
tinh minh bach trong qua trinh van hanh.

Viéc tinh tién trong gitr xe dugc thuc hién theo cong thiic (1) sau:

6=Dx(T,—T,) (1

Trong dé:

- G - Gia dugc ldy lam tron va don vi nhé nhat clia budc nhay
la 1.000 VND;

- D - Bon gia dugc tinh dua vao don gia do don vi tréng gilr
xe dua ra theo quy dinh ctia phap luat trén dia ban (Quyét dinh s6
44/2017/QD-UBND TP Ha Néi vé ban hanh gia dich vu trong gilr xe
dap, xe may, xe 0 t6 trén dia ban TP Ha Néi);

-T -Thai gian thuc té xe di ra khoi bai xe, tinh bang phdt;

-T, - Thai gian thuc té xe di vao bai xe, tinh bang phit.

2.3.Thiét ké va xay dung chuong trinh phan mém hé théng

Phan mém quan ly bai d6 xe dugc phét trién dudi dang Uing
dung di ddng, gitip nhan vién van hanh dé dang kiém soat xe ra/vao
chi véi mét thiét bi duy nhat. Ung dung nay két hap ba thanh phan
chinh: Quét thé NFC, nhan dién bién s6 qua camera va dong b6 dir
liéu v6i may cha qua két ndi internet.

* Giao dién ngudi ding trén thiét bj di dong (Hinh 4): Duya trén
phan mém Android studio v&i ngén ng{ lap trinh java:

0 v B8

Hinh 4. Lap trinh giao dién trén thiét bi di dong st dung Android Studio

Ung dung dugc thiét ké téi gian, truc quan, gém cac chic
nang chinh nhu:

- Quét thé NFC: Poc ma dinh danh clia thé xe.

- Chup va nhan dién bién s6: Dung camera dé ghi nhan va déi
chiéu bién sé.

-Tinh phi gti xe: Ty dong tinh toan chi phi dya trén thai gian gui.

- Quan ly lich st xe ra/vao: Hién thj va tim kiém théng tin xe
theo thdi gian thuc.

*Thiét ké hé quan tri co s& dir liéu: Duoc thuc hién trén server béi
MariaDB bao gém cdc bién luu trir théng tin vé phuong tién, hinh dnh
phuong tién, thoi gian... (Hinh 5):

# Mame Type Collation Agiributes Mull Defauli Comments Extra Action

1D in[11} Mo Wone AUTO_INCREMENT P Changs @ Diop Mers
_| 2 NFC_iD varchar(20]. ufd_genesal ¢ No e o GhEange i@ Dop Mo
| 3 BienSoMe  varchar(2l] uifd_ganeral ci Mo hane &7 Change @ Deop Mors
(] 4 ThoiGianvso catcime Mo tione o7 ENane . g Diop Mare
| § AnhXeVao medumblb Mo Afone JFChanga @ Dwop Mo
"] 4 ThoiGianRa caletime Yes MULL & Change Q) Dvop Mo
| 7 AnhXeRa  mecumbkb Yes  WULL #Change @ Drop More
[l & TienCulde  int(11) es WULL o Chiangs g Dop More

Hinh 5. Thiét ké bang CSDL trén server

HATGUT XE THONG MINH SU DUNG PIEN THOAL THONG MINI

Hinh 6. Thiét ké giao dién phan mém website truc tuyén trén Visual Studio 2015*

Giao dién ngudi ding trén website (Hinh 6) truc tuyén:

Thém vao do, viéc giam sat va théng ké chi tiét cac vé xe trong
CSDL d@é don vi quan ly van hanh don gian va hiéu qua han théng
qua giao dién website b&i phan mém Visual Studio 2015 ngén ngir
C# ASP.NET.

Kién trac hé théng: Ung dung st dung mé hinh client-server:

- Client: Thiét bi di ddng chay (ing dung, ddm nhan viéc thu
thap dir liéu tu thé NFC va camera.

- Server: Mdy cht luu trit co s& di liéu, x( ly logic nghiép vu va
trd két qua vé tng dung.

Cong nghé tich hgp trong hé thong:

- Ngén ng( 1ap trinh trén thiét bi di ddng: Java/Kotlin.

- Ngén ng lap trinh trén website tryc tuyén: C# ASP.NET.

-Thuvién nhan dién bién sé xe: OpenCV két hgp API chuyén dung.

- Quan ly thé NFC: St dung Android NFC API &€ doc va ghi dir
liéu thé.

- K&t néi va déng bé dit liéu: Trong hé théng quan ly bai gui
xe théng minh dugc dé xuat, viéc két ndi va dong bé dir liéu gidra
Ung dung di ddng va may chu co sG di liéu MariaDB dugc thuc
hién thong qua JDBC (Java Database Connectivity). JDBC déng vai
trd 1a cau néi tiéu chudn cho phép tng dung Android, dugc phat
trién bang ngdn ngt Java/Kotlin, giao tiép truc tiép vdi co s& dit
lieu quan hé. Tuy nhién, do dac thu cla hé théng hoat déng trén
nén tang mang khong day va Internet cong cong, van dé bao mat
dir liéu duogc dac biét chu trong trong qua trinh trién khai. Toan bd
két n6i JDBC dugc thiét lap qua giao thic SSL/TLS nham ma hoa
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d liéu truyén tai, bado vé thong tin khoi cac rai ro nhu nghe lén
(eavesdropping) hodc gia mao (spoofing). Bén canh d6, hé théng
st dung cd ché xac thuc ngudi dung két hop phan quyén truy cap &
muic cd sG dit liéu, chi cho phép thuc hién cac thao tac can thiét doi
vGi tai khoan két ndi, dam béo tuan tha nguyén tic “quyén téi thiéu”
(least privilege). D€ tang cudng bao mat, thong tin xac thuc khong
dugc luu truc tiép trong ma ngudn tng dung ma dugc quan ly
théng qua cdc gidi phap an toan nhu Android Keystore hodc token
truy cap tam thoi do may chi cap phat. Ngoai ra, viéc truy cap vao
may chil co s& d liéu dugc giGi han théng qua tudng Ita va cé thé
yéu cau két néi qua mang riéng do (VPN) nham ngan chan truy cap
trai phép. Nhiing bién phap bado mat nay gop phan dam bao tinh
toan ven va an toan clia di liéu ngudi diing trong sudt qua trinh van
hanh hé théng, d6ng thai nang cao d tin cay va kha nang trién khai
thuc té cla gidi phéap bai gti xe théng minh trong cac moéi trusng
d6 thi hién dai.

Thiét ké nay gop phan t6i uu héa quy trinh van hanh bai dé xe
bang cach tu dong hoda cac tac vu giam sat va quan ly, qua dé gidam
thiéu sai s6t do thao tac tht cédng, ddm bao dé chinh xac ctia dit liéu
va déng thai gitp tiét kiém chi phi dau tu bang cach han ché su phu
thudc vao cac hé théng phan cing phtic tap.

*Nhdn dién bién sé xe théng qua md code java:

Bién s6 xe ¢ hai loai chinh:

- Loai 1: Mt chir cai (VD: 29-A2 547.78).

- Loai 2: Hai chir cdi (VD: 29-AB 345.67).

Bién s6 c6 1 chir cai: Dugc nhan dién bang biéu thic (2) chinh
quy sau:

\d{2.3}[- PIA-Z]\d{3.5}(\\d{2})? )

Trong dé:

-\d{2,3} - 2-3 chir s6 dau (ma tinh/thanh phd);

-[-1? - D&u - c6 thé c6 hoac khéng;

- [A-Z] = Mot chir cdi (loai xe);

-\d{3,5} = 3-5 chir s6 (s6 thu tu xe);

- (\\d{2}) - S6 thur tu xe.

Vidu hgp lé:

-29-A2 547.78;

-30-Y2314.78;

-30-Y 234.22.

Bién s6 c6 2 chii cai: Dugc nhan dién béng biéu thuc (3) chinh
quy sau:

d{2.3}[- IA-Z]{21sd {35} (\\d{2})? (3)

Trong dé:

-\d{2,3} - 2-3 chii s6 dau (ma tinh/thanh pho);

- [-1? > D4&u - c6 thé c6 hoac khoéng;

- [A-Z]{2} = Hai chir cdi;

-\s? - C6 thé c6 hodc khéng ¢6 dau cach gilta chir cai va s6;

-\d{3,5} = 3-5 ch(r s6 (s6 th tu xe);

- (\\d{2})? - Sé& thur tu xe.

Vidu hop lé:

-29-AB 345.67;

-30-FA 435.78.

Pinh dang bién s6 trudc khi luu vao co sé di liéu:

Quy tic chudn héa:

Néu c6 dau “-": Tach bién s8 thanh hai phan:

- Phan 1: L4y 5 ky tu dau (bao gém dau “-");
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- Phan 2: Phan con lai sau 5 ky tu.

Xéa dau“-"khoi Phan 1.

Ghép Phan 1 va Phan 2 véi mét dau cach (“_").

Vi du: 29-AB 345.67 thanh 29AB 345.67

2.4. Thi nghiém va danh gia hé théng

Quy trinh van hanh hé théng cho ngugi tréng xe nhu sau:

Buéc 1: Khi xe vao (Hinh 7) bai gui xe tai vi tri soat vé:

Nhan vién quét thé NFC déng thai chup anh bién s6 xe. Ung
dung sé tu déng nhan dién bién s6 va luu trir cac théng tin sau vao
hé théng:

- Bién s6 xe;

- Hinh anh xe;

- Thai gian xe vao.

Sau khi quét thé NFC va nhan dién bién s6 xong, nhan vién an
nut “tich xanh” dé hoan tat lugt cho xe dé va tiép tuc thuc hién thao
tac nhu vay cho céc xe tiép theo.

Buérc 2: Khi xe ra (Hinh 8b) khoi bai gui xe tai vi tri soat vé:

Nhan vién thuc hién lai thao tac quét thé va chup bién sé xe.
Ung dung sé d6i chiéu bién s6 va ID thé trén co s& dif lieu (CSDL).
Néu théng tin trung khép, hé théng sé tu dong tinh phi gli xe va
hién thi trén (ng dung dé thanh toan.

Thai gian xe vao/ra va hinh dnh xe déu dugc hién thi trén thiét
bi gitip nhan vién dé dang d6i chiéu va dam bao tinh minh bach véi
ngudi dung.

Sau khi quét thé NFC va nhan dién bién s6 xong, nhan vién an
nut “tich xanh” dé€ hoan tat lugt cho xe dé va tiép tuc thuc hién thao
tac nhu vay cho céc xe tiép theo.

Trudng hop ddc biét:

Néu bién s8 xe qué ch va khong thé nhan dién bang thiét bi,
nhan vién c6 thé chi ddng cho xe vao. Hinh anh bién sé xe van
dugc luu vao co sé dit liéu dé déi chiéu khi xe ra, @m bao an toan
va chinh xac.

a) - Ckup anh bién scilx.e vao
Hinh 7. Doc thé RFID va nhan dién bién s xe ctia quy trinh gti xe
Ché d6 hoat dong:
- Ché d6 vao (Hinh 8a): Quét thé NFC, chup bién s6 xe va an
nuat hoan tat.
- Ché dé ra (Hinh 8b): Thao tac tuang tu nhu ché dé vao.
Viéc thao tdc don gidn va tryc quan giup nhan vién nhanh
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chéng lam quen va st dung Ung dung hiéu qua.
Viéc cho xe vao bai xe (Hinh 8a), ra bai xe (Hinh 8b) dugc thuc
hién trén giao dién dién thoai di ddng than thién va tién dung.

nosAEE A6

e mEs L all 3L 52 i €

/ lr’?"’/

814937373 ‘

34D1 521.62

|n.000 VNC

a -

a) - Mén hinh khi xe vao B) - Mém hinh khi xe ra

O ¢

Hinh 8. Man hinh giao dién trén dién thoai di dong khi xe vao va xe ra
Thém vao d6, cong tac quan ly co s& dir liéu vé bai xe dugc
thuc hién trén co s& dit liéu may chii va giao dién website truc tuyén
cla don vi quan ly nhu Hinh 9. Trén d6 hién thi day du ma thé, bién
sO xe, thai gian xe vao, thai gian xe ra va s6 tién thanh toan cda tiing
xe. TU giao dién nay, don vi tréng gilt xe c6 thé loc dugc tién thu
trong ca truc, trong ngay, trong thang va nhiéu dich vu khac.
FEBREY 7 v smrrmision: « [ = a ok
BALGUI XE THONG MINH SUDUNG BIEN THOA THONG MINH

PR B T T L, Ny g Bk

Frretng Oy by G hiag Vo s

Tk g e o e el

Hinh 9. Giao dién phan mém trén website (https://www.pvl.edu.vn/2025_

BaiGuiXeThongMinh.aspx)

3. KET LUAN
Viéc thiét ké va trién khai hé théng quan ly bai d6 xe thong

minh bang thiét bi di ddng da mang lai nhiéu lgi ich thiét thuc, gitp
nang cao hiéu qua van hanh va gidm thiéu cac han ché ca phucng
phap quan ly truyén thdng. Théng qua viéc st dung thé NFC,
camera nhan dién bién s6 va ting dung di dong, hé théng dam bao
quy trinh ra/vao bai xe dién ra nhanh chéng, chinh xac va an toan.

Ung dung di d6ng déng vai trd trung tam, tich hgp day du cac
chic nang can thiét nhu quét thé, nhan dién bién s, tinh phiva luu
trr théng tin vao co s& di liéu. Nhg d6, nhan vién c6 thé quan ly
toan bé quy trinh chi véi mét thiét bi nhé gon, loai bé nhu cau dau
tu vao ha tang phuc tap va gidm thiéu chi phi van hanh.

Hé thong nay khéng chi phu hgp vdi cac bai d6 xe quy mé nho
va vua, ma con cé khd nang ma rong va tich hgp thém cac tinh nang
nang cao nhu phan tich luu lugng xe, cdnh bao vi pham hodc két néi
véi hé théng thanh phé théng minh. Diéu nay tao tién dé dé phat
trién cac gidi phap giao théng hién dai, gép phan giam thiéu un téc
va t6i uu hoa khong gian dé thi.

LGi cdm on: Nghién cliu nay dugc tai trg béi Truong Bai hoc
Giao thong van tai trong Dé tai ma s6 T2025-DT-003.
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Thiét ké hé théng lai tu dong tau thuy si dung
diéu khién du bao dua trén mé hinh MLD coé

dau vao bao hoa

Design of a ship automatic steering system using predictive control based on MLD model

with saturated input

> THS PHAM THANH TUNG, THS PO THAI GIANG"
Vién Thiét ké tau quan su, Téng cuc Cong nghiép Quéc phong
“Email: giangvt6666@gmail.com

TOM TAT

Trong bai bao nay, mat thigt ke digu khién dy bao higu qué cho
hé thdng lai ty dong coa tau duge dé xuat ket hop vai ma hinh
dang hoc logic han hop MLD (Mixed logic dynamic). Digu khién
chuyén dang cia tau trén bién ca cac dic tinh quéan tinh lan, tinh
phi tuygn manh va da tré lén. Hon nira, nd thuang xuyén chiu
tac dong cia cac nhigu loan bén ngoai, dan dén bai toan bat dinh
phirc tap. Ngoai ra, bign dd cia ddu vao diéu khién - banh l&i bj
han ché. Vi co ché tinh toan tryc tuyén va nhitng vu diém coa
viec xir ly cac rang budc, digu khign du bao |3 mat trong nhitng
gidi phap thuan lgi nhét cho van dé nay. Tuy nhién, thach thirc lan
cia viec trién khai digu khién du bao truyén thang la cuang da
tinh toan lan. Trong bai bao nay, kha ning tinh toan song song cia
ma hinh MLD duoc sir dung dé tdi ru haa ham muc tigu dugc xay
dung béng phuong phép diéu khién du bao truyén thing, nham
nang cao higu qua tinh toan. K&t qua ma phang cho thay tinh ding
ddn coa phuong phap.

Tir khaa: Diéu khién du bao; tu dang |ai tau thiy; ma hinh dang
hoc logic han hgp.

1. GIGI THIEU MO HINH PONG HOC LOGIC HON HOP (MLD)

Mé hinh MLD la mét c6ng cu manh mé dé giai quyét bai toan
déng hoc cé cac bién trong mién thai gian rdi rac va lién tuc. N6
dudng nhu 1a mét khuén mau thich hop, khéng chi d€ mé tad mot
s6 dang clia hé théng dong hoc ma con dé giai quyét bai toan diéu
khién. Trén thuc t& n6 cht yéu dugc dac trung béi kha nang chuyén
déi cac ménh dé logic thanh cac bat dang thuc tuyén tinh tucng
duong (Vlad, 2013).

Nguyén tic dé chuyén d&i cdc ménh dé logic thanh bat dang
thuc la gidi thiéu mét bién nhi phan d €{0,1} vSi ménh dé logic O,
¢6 thé dung hodc sai. Néu O la ddng thi bién nhi phan nhan gia tri
1 va nguac lai.
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ABSTRACT

In this paper, an effective predictive control design for the
ship's autopilot system is proposed in combination with the
mixed logic dynamic model (MLD). The motion control of ships
at sea exhibits the characteristics of large inertia. strong
nonlinearity and large delay. Moreover, it is often affected
by external disturbances, leading to complex uncertainty
problems. Also, the amplitude of the control input - rudder
is limited. With the online computation mechanism and the
advantages of handling constraints, predictive control is one
of the most favorable solutions to this problem. However, the
major challenge of traditional predictive controlimplementation
is the high computational intensity. In this paper, the parallel
computing ability of the MLD model is used to optimize the
objective function built by the traditional predictive control
method, in order to improve the computational efficiency.
Results simulation show the correctness of methods.
Keywords: Predictive control; autopilot Ship; mixed logic
dynamics MLD.

O=tue<>d =1 (1

Trén thuc t& O c6 thé dugc ciu tao bdi mot tap hop cdc ménh
dé co ban dugc lién két véi nhau bang cac toan ti Boolean nhu:
“N" (and), “V” (or), “~" (not), “—" (implies), “<>" (if and only if), “@"
(exclusive or). D6i véi méi O, i = 1,...,n dugc lién két véid, i=1,.,n
va O ¢6 thé dugc biéu thi dudi dang béat dang thic phu thudc vao d..
Do d6, cac biéu thic logic sé dugc chuyén thanh cac bat déng thic
tuyén tinh tuong duong. C6 thé dé dang thay cadc ménh dé sau va
céac rang budc tuyén tinh la tuong duong.

Ov0, erd +d, 21 2)
0 A0, &d =1 d, =1 3)
~0, > d, =0 (4)
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0,0, <+d,—d, <0 (5)
0,630, ¢3d,—d, =0 (6)
0,80, <+d +d, =1 (7)

Do d6, phuong phap nay c6 thé mé hinh héa phan rdi rac cla
hé théng, chdng han nhu: Céng tdc déng/mé, ca ché rdi rac... Tuy
nhién, lién két gilta phan lién tuc va rdi rac ctia hé théng sé dugc
thiét lap bang cach st dung bat dang thiic tuyén tinh.

Trén thuc t& ménh dé [f(x) = 0]<> [d —1] c6 thé duoc biéu thi
bang cac bat déng thuc tuyén tinh sau:

md < f(x)=m (8)
AM+e)d<—f(x)-¢ 9)
Trong do: M - max (f(x)), m - min (f(x)) va € - Mot gia tri rat nho

khong dang ké.

Dé& chuyén déi cac bién logic, bién lién tuc vé dang bat dang
thic tuyén tinh, diéu nay doi hoi mot bién logic phu trg dang d, =
d,d,, hay c6 thé viét dang [d,-1]«<>[d, -1]A[d,-1] vakhidé d, =
d,d, sé tuong duong véi bat déng thic sau:

[—d, +d, 0 (10)

{-d,+d, <0

ld’, +d,-d, £1

Tiép theo, df(x) c6 thé dugc thay thé bang moét bién lién tuc
phu z = df(x) thda man diéu kién [d —0] = [z = 0], [d -0] = [z =
f(x)], khi d6 z = df(x) sé tuang ducng véi bat déng thic sau:

< Md

2 md (1)

22 fix)-mi1-d)

2 fix)-M(1-d)

Mé hinh nay c6 thé dugc st dung dé mé ta dac diém cla cac
hé théng gilta cac bién lién tuc, rdi rac c6 nhiéu rang budc. N6 dugc
goi la mé hinh MLD. Dang chung ctia cdc mo6 hinh MLD (Williams,
1993 [4]) trong thai gian roi rac cé dang:

x(k+1) = (k) + Bull (12)
(k) = Cx(k) + Dar(k) (13)
Ed(k)+Ez(k) <E, (14)
Trong do:

-x=[xx] x, eR* x={00}" n=n+n, - Bién trang thai cla hé
thong bao gom ca bién lién tuc x_va bién logic x,.

-y=lr.n] . eRmy={01" .p=p,+p -Vector dau ra.

- u=[u] e B, = {01} m=m +m- DAu vao diéu khién bao gém ca
dau vao lién tuc u_va dau vao logic (bat/tat) u,.

-defo1)" zeR*-Tudng (ing la bién logic phu va bién lién tuc phu.

-5, .B.D, .D.E,  E-Cac ma tran co kich thudc phu hop.

2.MO HINH TOAN HOC MO TA CHUYEN PONG CUA TAU THUY

Mé hinh toan hoc cla tau thdy chuyén déng theo mit phéng
ngang z = 0, c6 thé bd qua ldc ngang, lac doc va trugt ding clia tau.
Khi d6, ddng hoc chuyén déng clia tau gidm tir sau bac tu do xuéng
con ba bac tu do vdi cac vector trang thai lan luot 1a toa d6 truc x,
toa do trucy va huéng tau ¥, Goin =[x, y, WI" la vector trang théi va
v =[x, v, rI" la vector dac trung cho toc dé trugt doc, ngang, quay tré
clia tau. Khi d6, chuyén déng bac ba tu do clia tau nhu sau:

=Ry (15)
Trong do: R(W) - Ma tran xoay dugc cé dang:
cos(y) —sinfy
R(y)=|sin(y) cos(y) (16)
0 1]

Theo dinh luat Il Newton, phuong trinh chuyén déng cuta vat

rén co thé duoc viét la:
My +Cpviv =1y (17)
Trong do: M, - Ma tran quan tinh ctia hé vat ran; Ces(V) -Matran

hudng tam Coriolis; T,, - M6t vector téng hop cda luc va mé-men.
Dé don gian, ma tran M, va C,,(v) c6 gid dinh 2 nhu sau:

Gia dinh rang tau déi xiing hai bén co6 su phan bé khéi lugng
déng nhat va trong tdm ndm & khodng cach x, doc theo trucx va y,
= 0. Khi d6, ma tran M_:

m 0 0
My=|0 m mx,

0 mx I
e

Trong dé: m - Khéi lugng cla tau; | - M6-men quén tinh theo
truc Z, ma tran hudng tam Coriolis C,,(v) dugc viét lai nhu sau:

0 0 —m(xxr'+v)__
Cony = 0 0 mu
m(x{r +V) —-mu 0 1

Xét trong méi trudng chat 1dng ly tudng, cé6 mét s6 tac dong
doéng hoc nhu khéi lugng dugc thém vao, luc phuc héi va kha nang
giam thé nang do buic xa gay ra. Ngoai ra, con c6 ma sat, giam troi
theo séng va giam thiéu dong xody. D& don gidn héa mé hinh ba
bac tu do, cac tac ddng nhd nay c6 thé dugc bd qua. Khi d6, phuong
trinh (17) c6 thé dugc viét la:

Mv+Cyyv+Diviv=r
M=M_+M,, C(v)=Cy()+C, (V) (18)
D{v) =Dy (v} + Dy
Vi
X, 0 0
M,:=|: 0 % -Y,}, C,=
0 -N, -N,

() =Ev+ (@ +N)r/2, ¢,00) =X

_X, 0 0
D= 0 - -¥
0 -N, -N

X, |+ X o 0 0
Dy v)=- 0 LML LT
0 N M+K, |0 N, p+H, |

0
0
_('l 3 (V )

Trong d6: X Y ,Z,, - Cac tham s6 ddng hoc. DSi v6i cac tau téc
d6 thap, bo qua ma tran gidm chan phi tuyén va thay thé Nv bang
Yr, khi do:

D)=D .oy(v)=Ev+1r (19)

Mé hinh toan hoc dugc biéu dién bang phuacng trinh (18),
dugc don gidn hoa khi gia sif téc d6 tau la tién va khong déiu = u,.
Dong hoc quay trd 6 thé dugc tach ra khoi mé hinh bai toan, nhu
vay mé hinh déng hoc nay c6 thé duoc viét lai nhu sau:

Mp Vi + ,"."* Viy = Ty (20)

Trong do:v,, = [v,r]" - Vector trang thai, T, la vector biéu thi mé-
men theo cac hudéng va léch huéng véi:

m-¥, mx -I,
_Ilfn' =|:mx¥ —}-r f,—N,. :| 21

-T, - +{m-X Ju, | (22)

L]
|

NG,)= ;
)=l N+ (X, ~Eu, N, +Gmx, L, |

Trong dé: N(u,) dugc tinh bang tdng clia ma tran Coriolis C,,
(u)vamatran gidm chan D,

N, :" =Gy )+ Dy

(23)
. B 0 (m =X,
w0 = T, (o, ~E |
s [ ¥, -, ] (24)
LIN= _1\1‘, _l\Tr
Khi tau dugc diéu khién bai mot banh lai don thi:
Ty =bd (25)
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=
- |:_N5:| (26)

Y, N, - Lan lugt la m6-men xoay va quay.

Phuong trinh (20) la tuyén tinh va né cé thé duoc viét dugi
dang Davidson va Schiff. Khi @6, mé hinh nay cé thé dugc chuyén
thanh mé hinh NOMOTO bang céach loai bo van téc xoay nhu sau:

ris) _  K(+Is)

d(5) (+Is)l+Is) (27)

Ham truyén trén dugc goi la ham truyén NOMOTO, véi cac
héng s6 thai gian T, (i=1,2,3) va hang s6 K c6 lién quan dén cac hé
s6 déng hoc theo cac phuong trinh sau:

M|
IL= N (28)
-I; +'I; - Ty MLy, +“'ﬂm1||;q"'umn — My My (29)
E= Illlbllj:rrlibl (30)
]-;=M|1bz_mz:b1 (31)

KN

Trong dé:m,, n,, b, - Lan luot la cac phan t&r cha ma tran M, N, b
trong phuong trinh (20); IMI. INI - Cac dinh thdc cia ma tran M va N.

D6i v6i moé hinh cia NOMOTO & phuong trinh (27), ngudi ta
cho rang d6 léch duang & sé ty 1é vsi dé quay tré duong rva ngugc
lai. Theo d0, gia tri clia K khéng thé am va theo thuc nghiém céac
héng s6 T, T, gdn nhu bang nhau. Do d6, bac cta phuong trinh c6
thé gidm bang cach dua vao hang s6 thai gian hiéu dung T=T, +
T,-T,, nhu vay thi:

s _ K
5(s) 1+7Ts (32)
Gicls
Fudder
'\\ . ;-‘
T A
LY 4

- (K
P Trd

Hinh 1. D9 léch banh l3i t6i da ca hai bén

T Hinh 1, thay dugc d6 léch banh lai-U_< 8 <U_, trong d6
U_, la goc banh lai I16n nhat. Nhu vay, t6c d6 léch hudng t6i da c6
thé dugc tinh:

r,=KU, (33)

Trong do: r_-Téc do 1éch t6i da, phuong trinh (33) c6 thé duoc
chia thanh:

r_=-KU, lai sang trai (34)

r_.=KU_, 1ai sang phai (35)

Dat r = ¥ va theo mé hinh thd nhat va thi hai cia NOMOTO
trong phuang trinh (27) va (32) dugc viét lai theo dang W nhu sau:

wie) _ K(l+Ts) K

8(s) s+Ts)1+Ts) s(+Ts) (36)

M hinh trén thudng dugc st dung trong cac hé théng lai tu
déng tau thay. N6 cé thé dugc viét dudi dang phuong trinh trang
thai v6i dau vao béo hoa:

Ao J7 b o)

Véi:
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pod 1, K
T T T (38)
U, I &>U,
sat(s)=15, I -U,<52U,
U, ¥ s<U, (39)

3. MO HINH MLD CUA TAU THOY
P& thiét ké m6 hinh MLD phuong trinh (37) c6 thé viét lai véi
dau ra nhu sau:
x=dx+Bu, (40)
{y =Cx
Trong dé:

o J e

u, = sat{u) = sat(3)

Ma theo EuLer c6 thé thay thé x bang x (k+1) - x(k)/T, v6i T, la
thai gian 1dy mau. Khi dé, phuong trinh (40) sé tuong duong vdi:

[tk +1) = (AT, +1)x(k)+ BT,

| y(E) = Cxlk)

Dat, 4, = AT, +1=[:] a,;‘—‘HJ,BL =ET, =|:E'I::| , khi dé hé phuong

trinh (41) tréd thanh nhu sau:
Ix{k +1) = Ax(k)+ B,

(41)

|y (k)= Cx(k) (42)
Véi:
o U, IssU,
u, =sat(§)=18  If-U <=0
-U,, If §<-U,

Nhu phan 1 da trinh bay, ta gidi thiéu cac bién phu logic thé
hién cac diéu kién rang buéc nhu sau:

[4=1]<[s>0,]

|d, =1] e [s<-U,] (43)

Tiép theo mét s6 bién lién tuc phu dugc gidi thiéu la z, véi -
{1,2,3}, khi d6 c6 cac trudng hogp sau:

Truong hop 1: [d =1]«[s>0,] thiu = U_khido:

%, =a,xl+a,x +bU, (44)
Ty =y X, TayX, +hU, (45)
Trudng hop 2:[4,=01&[4, =0] [V, <5<U,] thi u_= §, khi dé:

zy =ayxl+ax, +b,8 (46)
Zy = GyX, + 8%, +hy 8 (47)
Trudng hgp 3:[4, 1]« [s<-U,] thiu_=-U_, khi dé:

Zy = @y x1+apx, — 5 U, (48)
Iy = Ay +ayY, — b U, (49)

Luc nay, md hinh MLD dugc hinh thanh biéu dién théng qua
ngdén nglr mo ta HYSDEL (Torrisi et al, 2002 [3]). Pay la ngén ngl cho
phép mé hinh héa mét I6p cac hé théng déng luc hoc tuyén tinh,
ménh dé if-then-else va cdc ménh dé quy tac logic. Nhu vay, dang
m6 hinh MLD cla bai toan dugc biéu dién nhu sau:

x(k+1) =z, (k)+z, (k) +z, (k)

x, (k+1) =z (k) + 2, (k) + 2, (k)

yl+1) =[x (k) x,(k)]

E,d(k)+ E,z(k) < Eu(k) + Ex(k) + E,

4. PIEU KHIEN DY BAO KET HOP MO HINH MLD

DaGi véi bai bao nay, diéu khién du bao dugc xac dinh bang
cach téi uu hoa thai gian thuc, trong dé phuong phéap quy hoach sé
nguyén hén hop dugc sit dung (Bemporad va Morari, 1999 [2]). Hé
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théng dugc mé hinh héa & dang MLD (12), (13), (14) va mét clia s&
du bao cho trudc N, véi trang thai ban dau x,, bai toan t6i uu mong
muén t6i thiéu hda ham muc tiéu.

J=E"}\[k+i‘fk)—yq"’ ki), [ +xik+iib)-x, [ (50)
) g'

e +ilb)y-z, [ +|d@+iih-d,[

Véi:

rIEf+r'+I.".lr}=it{.h:’.l'i]l+Blu[f+fj+ﬂld{.t+r.l'i}+ﬂlzﬂk+i.".i]l

b+ +1 ) =Cafk+/ B)+ Dk +1)+ Dok +1 )+ Doz )

Edlk+il )+ Elk+il RS Exlb+1/ B+ Enlk+i)+ £

1alk+NTE)=x,

xk=0)=y,

Yau 2Yes % Vo

g Sty Sy

- Q,- Cac ma tran trong s6 c6 kich thudc phu hgp;

- (X Uogr Yeg) - TUONG ting la trang thai can bang, dau vao, dau ra;

- (d,, z.;) - Hai bién logic va lién tuc phy;
Yot Yot Uit Urn - TUONG Uing lan lugt 1a gidi han dau ra va
dau vao.

Hé théng 6n dinh theo MPC khi:

51

limx(k) =1,

Eu(k} =t

lim |d(k)—dq|L =0
finfst9-2, |, =0

L y(k)-»,, T
5.KET QUA MO PHONG

Muc tiéu ctia bai toan la xac dinh ham muc tiéu nhé nhat MPC
cho phép ctia hé théng sao cho goc banh lai bam theo moét quy dao
dat trudc. Tham s6 diéu khién MPC thé hién trong Bang 1.

Bang 1.Tham s6 MPC

Tham sé Gia tri
Clas6 dubao N 8

Thoi gian 1dy mau T 0,5s

Ma tran trong sé Q, 1

Ma trén trong s6 Q, 0,1

Ma trdn trong s6 Q,, Q, Matran 0

Két qua mé phong thu dugc bang cach st dung hop céng cu
Hybrid Toolbox (Bemporad, 2012b [1]). V&i cac diéu kién rang budc sau:

-355u<is

-35<x <35 62

-10<x, €10

- Trudng hop 1: Thay d8i huéng di ca tau tir 0° dén 30° duoc két

qua mo6 phdéng nhu Hinh 2, 3, 4.

T bkl e klins L

I-.-! I|'-H"
!
""l: II ]
— | | I
£ | || {
= |
- | |
- |
|
LLE S | 1
|
1
'\.rll I
" I o o B (B
3 ] = x m = W ™ m

Thad pan (&1

Hinh 2. Thay ddi huéng di ¥ tir 0° lén 30°

n ¢ ] i E Y] = [ & L ] ul =
Ths [n s i

Hinh 3. Tin hiéu diéu khién u, = sat(8)

1 .II
i
x| |I| 1
[ |
|
- || |
L | {
£ .11
=
! [ |
£ .1l
- |
o |
. ot |
N .I‘-:I... - ']
= ™ = 1 = = " =

Ther cae i

Hinh 4. Ddc tinh goc bé di (quay trd)
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- Truding hop 2: Thay d6i hudng di clia tau tir 0° dén 15°, sau do

vé 0°va cudi cung tré lai huéng 15° dugc két qua nhu Hinh 5,6, 7.

s o i
- - 1
e

Thid g 18

Hinh 5. Thay d6i huéng di ¥

_| (]

Th fisu:diss kb Lh
y = _
-l
= I
i

o S W

= | ll I
" L} I |
FTLSS = ! B = R
=] a = | K L I L ] . K
s g 15 )
Hinh 6. Tin hiéu diéu khién u = sat(6)
“ fi . A
| 1 |
1 [
=11 Wy
= |
= 4|l I
=] | |
5 r | II
S I T Y i ey '
: | |
= I I |
| L
2| II I| {
|
| v
n i mi 0] # =1 i

Thad glan sl

Hinh 7. Ddc tinh géc bé 14i (quay tré)
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6. KET LUAN

Nhu vay, bai bdo da trinh bay mét phuong phap nghién ctu vé
mo hinh déng hoc ctia hé thong lai tu ddng tau thiy nham dua ra
mot luat diéu khién méi dé huéng tau bam theo mét hudng dugc
dat san.

Viéc stt dung mé hinh MLD dé tiép can bai toan nhu mét cach
phu hop d€ 1ap mé hinh hé théng. Mt khac, diéu khién du bao MPC
dugc st dung dé xac dinh hudng di clia tau thay béng cach t6i uu
héa ham muc tiéu, trong khi van tuan theo cac rang budc cé sdn. K&t
qud mo6 phéng da thé hién tinh ding dan ctia phuong phap.
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Nghién cuu, danh gia an toan va kha nang tiép
nhan tau container trong tai dén 250.000 DWT
cta cang bién khu vuc Cai Mép TP.HCM

Study and assessment of safety and feasibility for accommodating container vessels of up
to 200.000 DWT at seaports in Cai Mep area, Hochiminh City

> LE VAN THUC

Cang vu Hang hai TP. H6 Chi Minh
Email: levanthuc.vinamarine@gmail.com

TOM TAT

Dé hinh thanh, phat trién céng trung chuyén container qudc té Cai Mép, tir ndm 2024 dén nay, nganh Hang hai Viet Nam da td chic dra
hon 166 It “siéu tau” container trong tai tr 200.000 DWT dén 230.000 DWT vao rivi céng an toan, nang cao higu qua khai thac va
thuong higu cho cang Cai Mép. Tuy nhién, hign nay vai chién legc gidm chi phi khai thac, tang ty sut lpi nhuan va tang thi phan van
t&i, cac hing tau quic t& dd ddu tw manh mé dang mai va dra ngay cang nhiéu tau container trong tai dén 200.000 DWT vao khai thac
trén tuyén A - Au va hang tau dang dé nghi thigt lap tuygn tau 250.000 DWT gheé cang Cai Mép. Xuét phat tir thyc tién quan Iy vé hang
héi va nhu céu ciia chi tau - doanh nghiép cang. bai bao phan tich cac yéu td an toan va danh gia kha ndng dwa tau container trong tai
dén 200.000 DWT vao cang Cai Mep, gap phan nghién ciru, hinh thanh he thang giai phap pho hep dra cang Cai Mép thanh "Hub Port”
trong tuong lai gén.

Tir khda: Cang trung chuyén qudc t&; tau container siéu lén; céng va co siha ting céng.

ABSTRACT

To establish and develop the Cai Mep International Container Transshipment Part, since 2024, the Vietnamese maritime sector has successfully
facilitated the safe port calls and departures of over 140 "mega container vessels” with deadweight tonnage (DWT) ranging from 200,000 DWT to
230,000 DWT. This has significantly enhanced the operational efficiency and global positioning of Cai Mep Port. However, in light of the prevailing
strategy to reduce operational costs, maximize profit margins and expand market share, international shipping lines have been aggressively
investing in the construction and deployment of container vessels of up to 250,000 DWT on the Asia-Europe trade route. Furthermore, certain
shipping lines are requesting to establish a 250,000 DWT vessel route to Cai Mep Port. Given the practical aspects of maritime management and
the operational demands of shipowners and port operators, this article analyzes safety factors and assesses the feasibility of accommodating
container vessels of up to 200,000 DWT at Cai Mep Part. The findings aim to contribute to the research and formulation of appropriate solutions
to position Cai Mep as a “Hub Port” in the near future.

Keywords: Hub port; ultra large container vessel (ULCV); port and port infrastructure.

1. DAT VAN BE
Van tai bién c6 vai trd quan trong trong chudi cung Ung
toan cau nhd kha nang chuyén ché hang héa vaéi khéi lugng I6n,

gia thanh canh tranh (hon 70% gia tri thuong mai hang hdéa toan
cau dugc van chuyén bang dudng bién). D& tan dung lgi thé dia ly
thuan lgi, huéng lgi ti hoat dong cung Ung dich vy, hdu can cho
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hoat d6ng van tai bién quéc t&, Viét Nam da né luc hinh thanh cang
trung chuyén container qudc té tai cadng bién khu vuc séng Cai
Mép, TP.HCM (cang Cai Mép), tung budc dua Cai Mép thanh “Hub”
quan trong trong chudi gia tri toan ciu théng qua viéc t6 chuc
dua hon 140 lugt tau container trong tai tur 200.000 DWT dén
230.000 DWT (gidm tai) thi nghiém vao cdng Cai Mép an toan tu
nam 2024 dén nay.

Tuy nhién, hién nay nganh van tai bién da, dang trai qua
mot cudc cach mang vé déng mai, dua vao khai thac cac siéu tau
container (ULCV) c6 trong tai dén 250.000 DWT (chiéu dai tau
tiéu chudn 400 m; chiéu réng 61,3 m; mén nudc 15 - 16,5 m; stic
ch& 24.000 - 25.000 teus). Theo bdo céo cla cac t6 chiic hang hai
qudc té nhu: Marine Insight, Alphaliner, Clarksons Research, Ship
Technogogy, Lloyd’s List thi xu thé tang kich ¢& tau ULCV ngay cang
r6 rét. Tinh dén nam 2025 c6 khoang 12 tau container trong tai
xap xi 250.000 DWT cua céac hang tau 16n nhu MSC (tau: MSC Iring;
MSC Tessa), Evergreen Marine (tau: Ever Aria: Ever Ace), HMM (HMM
Algeciras), CMA CGM... dang khai thac trén cac tuyén van tai hang
héa quy mé 16n gitta chau A - Au, chau A - Bic My, chau A - Trung
Déng va ghé vao Hub port trung chuyén 16n tai chau A nhu: Thugng
Hai, Quang Chau, Hong Kéng (Trung Qudéc); Singapore; Busan (Han
Qudc), két néi truc ti€p véi cac cdng Ién tai chau Au (Rotterdam,
Hamburg, Antwerp) va Bac My (Los Angeles, New York, Long Beach).
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Hinh 1. So d6 cum cang i Mép

Dong thai, hién c6 12 - 15 tau kich ¢ tuong ty dang dugc
doéng tai cac nha mdy déng tau I6n nhu Samsung Heavy Industries,
Daewoo Shipbuilding & Marine Engineering, Hudong-Zhonghua
Shipbuilding, Shanghai Waigaogiao Shipbuilding va du kién trong
nam 2025 MSC ha thay 1 tau (MSC Celestino Maresca), Evergreen
Marine: 2 tau (Ever Ultra; Evergreen Quantum), CMA CGM: 1 tau
(CMA CGMTitan), OOCL: 2 tau...Nhu vay, dé duy tri, phat trién thucng
hiéu cang trung chuyén qudc té trong chubi cung Uing toan cau, bao
dam hiéu qua khai thac cadng bién budc cac quéc gia, doanh nghiép
cang lién quan phai nghién ctu dau tu, hién dai héa co s& ha tang
cang bién nhdm dén dau xu thé tat yéu khai thac ¢& tau ULCV nay va

134| XAYDUNG 08.2025 | ISSN 2734-9888

Tosiy Wiry
TavgETEn

khu cang Cai Mép véi sdn lugng hang qua cdng nam 2024 dat 10,98
triéu teus (6,1 triéu teus hang xuét nhap khiu, 0,8 triéu teus hang
container trung chuyén...) cing khéng thé ding ngoai cudc chai
cta nhiing "ngudi khéng 16" vé van tai bién.

2. DPANH GIA CAC TIEU CHi AN TOAN VA KHA NANG TIEP
NHAN TAU 250.000 DWT CUA CANG CAI MEP

2.1.Vé luéng hang hai, viing quay tau

Luéng hang hai, doan ludng vao cang Cai Mép da dugc dau tu,
nang cap dén do sau -15,5 m, bé rong luéng 350 m, ban kinh cong
nhé nhat dat 1.800 m va da thiét Iap 2 viing quay tau c6 dudng kinh
1an lugt 1a 600 m va 700 m. Nhu vay, theo céc tiéu chuan ky thuat thiét
ké ludng hang hai ctia Hiép hoi Quéc té vé ca s& ha tang giao thong
thay (PIANC) thi diéu kién ky thuat luéng dap ting yéu cau thiét ké
cho tau chiéu dai I6n nhat dén 400 m c6 mén nudc phu hop véi do
sau luéng. Tuy nhién, vé diéu kién viing quay tau cho tau c6 LO.A
dén 400 m can phai dap tng yéu cau dudng kinh téi thi€u 650 m (cé
su ho trg cda tau lai cong suét 1én, tinh nang Azimuth..” va can thiét
phai t8 chuc phan luéng giao théng hang hai tai khu vuc vinh Ganh
Rai (khu vuc c6 mat dé tau bién hoat ddng chiém khodng 60% mat
d6 tau bién vao, roi cang bién Viét Nam) va doan luéng hang hai tu
vinh Ganh Rai vao dén khu cang cai Mép dé gidm thiéu xung dét giao
théng trén ludng.
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Mat khac, nghién ctiu nay cé sit dung phan mém mé phong
toan Shipma dé chay mé hinh tau container chiéu dai 399,9 m, stc
ch® 21.500 teus hanh trinh trén luéng (qua cac doan co6 ban kinh
cong 1.800 m) trong diéu kién gié dén cap 5 - 6 (gi6 theo 2 hudng:
boéng Bac va Tay Nam) va dong chay dén 1,5 knots, két qua mo
phdng todn xac dinh vét chay tau nhu sau:

2.2.Vé két cau ha tang bén cang

Tau trong tai dén 250.000 DWT théng thudng thiét ké xép
khodng 24 - 25 hang container (row) va chiéu cao container c6 thé
cao téi 12 16p (tier) trén boong, do d6 ngoai viéc cang c6 chiéu dai, do
sau thay dién cang, két cdu cau cang, nang lyc quan ly - giai phong
hang va muc d6 ing dung cong nghé, tu déng hoda trong quan ly, khai
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thac cadng phai phu hop vai diéu kién dac thu cda tau ULCV thi diéu
kién ky thuat cdu b clia cdng phai dap Ung dugc yéu cau phuc vu
& tau nay (vi du, hién tai cdu bd cdng SSIT tdm vuan xép dé dugc 23
row, cao 9- 10 I6p; cdng Gemalink dugc 25 row, cao 11 16p; cdng CMIT
dugc 23 row, cao 7 - 8 I6p nén khi nghién ctu ti€p nhan tau trong tai
I6n, ngoai viéc thdng nhat vai hang tau vé xép dé vj tri container trén
tau phu hop véi nang luc xép d& clia thiét bi thi chti cAng can xem xét,
xac dinh 16 trinh dau tu thiét bi xép d& phu hap).
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dan tau trong tai dén 250.000 DWT.

2.4.Vé dich vu hé trg khai thac lién quan khéc

Hé théng hé trg VTS, tau lai dat hé trg, ha tang giao théng két
Nndi... co ban dap Ung yéu cau an toan.

2.5.Vé nang luc ctiu hd, (ing phé tai nan, su ¢ véi tau ULCV
tai cang bién Viét Nam

Hién dang rat han ché va thuc té ctiu hé véi tau ULCV |a vo cling
phtc tap khéng chi Viet Nam ma déi véi cd cac nudc phat trién trén
thé gidi.
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Hinh 2. Vét chay tau trén phdn mém Shipma khi gid huéng NE, SW

Dé& danh gia tiéu chi an toan, doanh nghiép cang can cha tri,
phoi hgp véi chi tau, don vi tu van chuyén nganh tién hanh quan
tric, ra soat danh gia cu thé su phu hgp cla két cdu ha tang bén
cang, d6 sau trudc bén, trang thiét bi va nguén lyc quan ly, van hanh
do6i vaéi viéc tiép nhan tau 250.000 DWT vao cang lam hang. Mat
khac, phuong an bdo dadm an toan hang hai cho céc tau trong tai
dén 230.000 DWT (giam tai) vao rai khu vuc cang Cai Mép hién nay
quy dinh van téc tau cap cau khéng qua 0,08 m/s, nhung thuc té
trong tinh huéng tau dang diéu déng cap cau bat ngd gap diéu kién
giéng cuc bo dia phuong véi stic gié cip 5 - 6, théi vao va vudng goc
VGi tuyén bén thi viéc bdo dam van téc cap cau khéng qua 0,08 m/s
nhu yéu cau trén sé gap kho khan, do dé can thiét danh gia két cau
cang khi dong nang va clia tau vao cau vai téc do tau dich chuyén
dén 0,1 m/s (goc cap cau khéng qua 60).

2.3.Vé kinh nghiém, ky ning hoa tiéu dan tau

Nghién ctu nay da té chuic thdo luan, danh gia, xay dung
“Mau cau héi khao sat” va trién khai lay y ki€n cda 20 hoa tiéu ngoai
hang c6 nhiéu kinh nghiém dan tau container tir 200.000 DWT dén
230.000 DWT vao rai cdng Cai Mép trong thai gian qua. Y kién cac
hoa tiéu dan tau co ban dé xuat phai st dung tau lai hé téng tau
250.000 DWT khi qua céc khuc cua c6 ban kinh cong 1.800 m, tang
cudng cong suat/sé luong tau lai hé tro khi tau cap, rdi cau (dac biét
diéu déng trong diéu kién gio 16n théi vudng goc véi tuyén bén) va
100% y kién hoa tiéu déu cho rang can thiét phai nghién cuu, xay
dung cac kich ban diéu déng tau sat véi tinh hinh thuc té vé két cau
ha tang hang hai, mat d6 giao théng va diéu kién hang hai khu vuc
dé t6 chuic, ca nhan lién quan thuc hanh M6 phéng buéng lailam co
s& danh gia an toan, két hgp huén luyén, dao tao hoa tiéu ky nang

3. KET LUAN

Nghién clu nay cung cap théng tin, xac lap moét sé tiéu chi
an toan co ban dé hé trg chu tau, doanh nghiép cang, don vi tu
van chuyén nganh phdi hgp nghién ciru mét cach day du, khoa
hoc va toan dién hon kha nang ti€p nhan tau trong tai dén 250.000
DWT clia cang bién khu vuc Cai Mép, qua dé gilp doanh nghiép
xay dung 16 trinh, ké hoach dau tu, phat trién cang phu hgp véi xu
thé déng mdi, khai thac tau ULCV clia cac hang tau I6n trén thé gidi,
nang cao thuang hiéu va hiéu qua kinh doanh khai thac cdng trung
chuyén qudc té& Cai Mép.
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Nghién cuu danh gia cac phuong phap thua
nghiém tham nhap ion clo trong két cau

bé tong cot thep

Research and evaluation of chloride ion penetration testing methods in concrete structures

> THS LE QUYNH NGA®, PGS.TS DAO VAN DINH, TS TRAN VIET HUNG

BO mén Két cau, Trudng Dai hoc Giao thong van tai
*Email: ngaketcau@utc.edu.vn

TGM TAT

Cac ket cau bé tang cat thep (BTCT) trong mai truing bién theo thii
gian sé bj suy thodi dan tai he héng do ion clo tham nhap vao bé
tong tich iy trén bé mat cdt thép [am pha v mang thy dang coa
cdt thép va gay ra an man thép. D& danh gia tinh trang cia cac ket
cdu nay, trén the gioi ca rat nhigu phuong phap thir nghiém nhu thir
nghiém dai han, thir nghiém ngén han, cac phuong phap thir nghigm
tai hién trudng va trong phang. Bai bao trinh bay danh gia cac
phueng phap thir nghiém tham nhap cia ion clo vao ket cau BTCT.
Tir khda: Be tong cdt thép; thir nghiém:; clo; tham nhap; an man.

ABSTRACT

Reinforced concrete (RC) structures in marine environments will
degrade over time, leading to damage due to chloride ions
penetrating into the concrete, accumulating on the surface of the
reinforcement, breaking the passive film of the reinforcement and
causing steel corrosion. To assess the condition of these
structures in the world, there are many testing methods such as
long-term testing, short-term testing, field and laboratory testing
methods. This paper presents the evaluation of testing methods for
chloride ion penetration into reinforced concrete structures.
Keywords: Reinforced concrete; test methords; chloride;
penetration; corrosion.

1.DAT VAN DE

Cac két cau BTCT thudng dugc ky vong la sé ton tai lau dai ma
khéng can stra chita hodc bao tri. Tuy nhién, khi ching lam viéc
trong cac moi trudng an mon nhu méi trudng c6 ion clo sé bi suy
giam tinh néng do an mon thép gdy mat an toan cho két ciu [2, 3,
6-9]. Déi vai két cau BTCT, moét trong nhiing hinh thiic hu hong do
moi trudng chinh 1a su tham nhap cla clorua, dan dén an mon cot
thép valam gidm d6 bén lau, khd nang st dung va tinh thdm my ctia
két cau. Diéu nay c6 thé dan dén viéc stia chita s6ém hoic thay thé
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sdm két cau. Mot phuong phap phé bién dé ngan nglia su xuéng
cap nhu vay la ngan clorua tham nhap vao két cau dén thanh cot
thép bang cach sir dung bé téng co stic khang tham nhap ion clo
cao. Kha nang ion clorua tham nhap vao bé tong sau do6 phai dugc
biét dén dé phuc vu cho muc dich thiét ké cing nhu danh gia tinh
trang chat lugng. Banh gia tinh trang clta két cdu ci hodc du bao
cac suy giam theo thai gian ctia két cdu méi can cé dugc h6 sonéng
d6 ion clo theo chiéu sau ctia két cau hay hé sé khuéch tan ion clo
trong bé téng. D& phuc vu cac muc dich nay, cac phuang phap th
nghiém tham nhap clorua da ra ddi. Hién nay, trén thé gidi cling nhu
3 Viét Nam c6 nhiéu phuong phap thir nghiém danh gia. Van dé dat
ra la can phai hiéu biét danh gia uu, nhugc diém, pham vi st dung
va Ung dung clia cac phuong phap nay.

2.COSGLY THUYET

Su hdp thu mao quan, 4p suat thay tinh va su khuéch tan la
nhiing cach ma cac ion clo c6 thé tham nhap vao bé téng. Phuong
phap chu dao nhat Ia khuéch tan, 1a su di chuyén cta céc ion clo khi
c6 chénh léch néng d6. D& diéu nay xay ra, bé tdng phai c6 pha léng
lién tuc va phai c6 moét gradient ndng dé ion clorua. Co ché thi hai
cho sutham nhap clorua la su thdm, dugc gay ra bdi cac chénh léch
ap suat. Tuy nhién, tinh huéng chénh léch ap suat duy tri trén mot
két cau BTCT la khong nhiéu.

Khuéch tdn ion clo:

Su khuéch tan clorua vao bé tong, gidng nhu bat ky qua trinh
khuéch tan nao, dugc kiém soat bdi Pinh luat thi nhat cda Fick,
trong tinh trang khuéch tan mot chiéu théng thudng nhu ban hoac
tudng dugc xem xét, dinh ludt nay dua ra:

dc

J D, i

Trong dé: J - Théng lugng ion clorua; Dgss - Hé s6 khuéch tan
hiéu dung; C - Néng d6 ion clorua va x - Bién vi tri.

Trén thuc té, phuang trinh (1) chi hitu ich sau khi dat dugc diéu
kién trang thai 6n dinh, tic 1a khéng c6 su thay d8i néng d6 theo
thdi gian. Tuy nhién, né c6 thé dugc st dung dé suy ra phuong trinh
6 lién quan cho diéu kién khéng én dinh (khi néng d6 thay déi),
thuong dugc goi la dinh luat thu hai cta Fick:

aC(x,t) . 0°C(x,t)

=D
ot ox?

Phuong trinh (2) gém ca tdc dong cla su thay d6i néng d6 theo

thai gian (t). Diéu nay da dugc giadi quyét bang cach st dung diéu

M

)
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kién bién C(y=o,¢>0) = 0 (Ndng dd bé mat khong dai tai €, = Cy),
diéu kién ban dau C(y»0¢=0) = 0 (n6ng d6 ban dau trong bé téng la
0) va diéu kién diém v6 han C(y=c0t>0) = 0 (d0 xa bé mat, néng do
sé& ludn bang 0).

Khi Cs va Dgsf la khdng thay déi theo thdi gian, phuong trinh (2)
dugc giai cho két qua nhu sau:

C(x,t) —1- eU( X (3)
C [4D,1

Trong dé: erf (y) - Ham 16i con goi la ham 16i Gauss.

3. CAC PHUONG PHAP THU NGHIEM THAM NHAP ION CLO

3.1. Thi nghiém hé muéi

AASHTO T259: Phuang phap tiéu chudn thit nghiém suc khang
cla bé tong vai tham nhap lon clorua (tht nghiém tao bé mudi: Salt
Ponding Test) [4].

Th& nghiém AASHTO T259 (thudng dugc goi la thi nghiém
dong mudi) 1a mét thi nghiém trung han dé do su tham nhap cla
clorua vao bé téng. Thit nghiém yéu ciu ba tam bé téng day it nhat
75 mm va c6 mét dién tich bé mat ca 300 mm vudng. Cac tdm trén
la bdo duéng 8m trong vong 14 ngay, sau d6 dugc luu trit trong mot
phong lam khé d6 8m tuong d6i l1a 50% trong 28 ngay. Cac canh
bén clia tdm dugc dan kin. Sau d6, cho mét dung dich 3% NaCl trén
mat trén trong 90 ngay, trong khi mat phia dugi ti€p xuc véi moi
truong kho (Hinh 1). Sau d6, cac tam dugc 13y ra va xac dinh néng
do clorua cda tung lat day 15 mm, ta cé dugc ham lugng clorua theo
chiéu sau ctia tam.

Thi nghiém hé muéi cung cap hé so tham nhap clorua thé theo
mot chiéu, nhung hé so nay khong chi la mot ham clia khuéch tan
clorua. Tir khi mau thir dugc dé kho trong 28 ngay, cé tac dung hap
thu ban dau khi tdm lan dau tién dugc ti€p xuc véi cac dung dich.
Dung dich muéi dugc rat ra mot cach nhanh chéng trong cac 16
réng clia bé téng. Mat déy ti€p xuc véi mot méi trudng dd am tuong
déi 1a 50% trong khi thi nghiém lam cho clorua dugc hat vao bé téng
thong qua mot co ché khac hon khuéch tan thuan khiét. Ngoai ra,
cé truyén hai tir mat trudc udt trong bé tdng vao mat bén ngoai
trong khong khi kho hon, gay ra nudc bi 16i kéo vao céc bé tong va
dua ion clorua theo. Hiéu (ing nay dugc goi la tham hat.

Dung djch NaCl 3%

— 13 mm

Bijt kin mit ben ™ i |
Mau be téng > 75 mm

Tiép xiic vii khing khi
c6 4 Am tremg 461 50%

Hinh 1. So d6 thi nghiém theo AASHTO T259 (salt ponding)

3.2. Thi nghiém khuéch tan khéi - Bulk Diffusion Test

Mét thi nghiém khuéch tan s6 lugng 16n da dugc phat trién dé
khac phuc mot s6 thi€u sot cda bai thit nghiém hé muéi dé do
khuéch tan. Mac du khong phai la thir nghiém tuong tu dau tién
phat trién, NordTest 1 phién ban chinh thic tiéu chudn dau tién cta
tht nghiém khuéch tan s6 lugng 16n. Thay vi dugc sdy kho trong 28
ngay nhu véi cac tht nghiém hé mudi, mau thr dugc bdo hoa véi
nudc voi. Diéu nay ngan can bat ky tac dung hap thu ban dau khi
cac dung dich clorua dugc gidi thiéu. Ngoai ra, I6p phd 5 mat cta
mau va chi dé€ lai mét mat tiép xuc véi dung dich NaCl 2.8 M (Hinh
2). N6 dugc gilr trong vong it nhat 35 ngay trudc khi danh gia

(NordTest, NTBuild 443-94) [11].

Dé danh gia ham luong clorua clia bé tong theo chiéu sdu mau,
ngudi ta dung may khoan nghién bot va ldy bét theo chiéu cac d6
sau. Ham lugng clorua cda bét sau d6 dugc xéc dinh theo AASHTO
T260.

Trong khi Nordtest c6 khd nang mé hinh héa clorua khuéch tan
vao bé téng, n6 van la moét thi nghiém trung han. Déi vai bé téng
chét lugng thap, thdi gian tiép xuc t6i thiéu 1a 35 ngay. D6i véi bé
téng chat lugng cao hon, tuy nhién, giai doan nay phai dugc mé
rong dén 90 ngay hodc lau hon, ciing gidbng nhu cho céac thirnghiém
hé muéi.

=

Dung dich ¥aCl 2.8M

Bitkin 3 mjt 3 Mau bé ting

Hinh 2. So d6 thi nghiém Bulk Diffusion Test (NordTest NTBuild 443)

3.3. ASTM C1202-22 -Thi nghiém kha nang chéng lai su
tham nhap cta ion clorua ctia bé tong

ASTM C1202 phién ban dau tién ra ddi nam 1990 c6 tén la “Rapid
Chloride Permeability Test”, dén nam 1997 né dugc thay tén la
“Standard Test Method for Electrical Indication of Concrete’s Ability
to Resist Chloride lon Penetration”.

Trong thi nghiém ASTM C1202-22, mét mau bé téng c6 dudng
kinh 100 mm, day 50 mm, b&o hoa nudc chiu dong dién c6 dién ap
mot chiéu 60 V trong 6 gid bang cach si dung thiét bi nhu trong
Hinh 3. Trong mét bé chia Ia mét dung dich 3,0% NaCl va trong bé
chira khac 1a dung dich NaOH néng d6 0,3 N (1,2% NaOH). Téng dién
tich théng qua dugc xac dinh va diéu nay dugc st dung dé danh gia
muc do bé tong theo cac tiéu chinhutrong Bang 1. Thirnghiém nay,
ban dau dugc phat trién béi Whiting [14], thudng dugc goi 1a "Thi
nghiém tham nhanh clorua" (RCPT). Tén nay la khéng chinh xac vi
n6 khéng phai la tinh thdm ma |a do chuyén dong cda ion. Ngoai ra,
su chuyén déng clia tat ca cac ion, khéng chi cac ion clorua, énh
hudng dén két qua xét nghiém (téng dién tich théng qua).

Bang 1. Mtic d6 tham nhép ion clo dya trén dién tich truyén qua

Pién tich truyén qua Kha néang tham nhap ion clo
(coulomb) (Charge Passed) (Chloride lon Penetrability)
>4.000 Cao
2.000-4.000 Trung binh
1.000-2.000 Thap
100-1.000 Rat thap
<100 Khéng dang ké

Da c6 mot s6 y ki€n phé binh cta ky thuat nay, nhung thu
nghiém nay van dugc ap dung la mét tht nghiém tiéu chuan, dugc
st dung roéng rai trong cac tai liéu va da dugc sir dung dé han ché
thdm trong Tiéu chudn CSA/S413-94. Nhiing nhugc diém chinh la:
(a) dong dién théng qua co lién quan dén tat ca cac ion trong dung
dich 16 réng khéng chi ion clorua, (b) cac phép do dugc thuc hién
trudc khi chuyén déi trang thai 6n dinh dat dugc va (c) hiéu dién thé
cao dan dén su gia tang nhiét do, dac biét la déi vai bé téng chat
lugng thédp, lam tang thém dién tich thong qua nhu nhiéu nha
nghién ctu da dé cap (Andrade, 1993; Zhang va Gjorv nam 1991;
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Malek va Roy, 1996; Roy, 1989;. Geiker, et al, 1990). Trong thu

nghiém nay can do nhiét d6 mau thir dé tinh t&i hiéu Ung Joule.

Ngudn didn 60 V

d I
I L]
Miy ghi dién
tich chuyen qua
My in
Budng ¢ _
NaOHOIM ] 4 . sk
-4 .I'J Bugag chim
2 i . NaCl %
Cige dm M thir bé h‘mg [ dmmg
theép khvdag gi Diad 50 non, dubng kinh 100 mm thep khdng gi

Hinh 3. S dd thi nghiém ASTM (1202-22

ASTM C1202 tuyén bé vé dé chinh xac, dua trén céng bo cua
Mobasher va Mitchell ndm 1988 [10], n6i rang: Sai khac ctia moét thir
nghiém vao khodng 12,3% - 35%, trung binh khodng 18,0%. Dé
gidm thiéu su sai khac, mét t8 mau can c6 3 mau va gia tri trung binh

dugc béo cdo.

Mac du cé nhiting han ché va nhiing gidi han, tuy nhién nhiéu
qudc gia trén thé gidi cling nhu & Viét Nam [5] déu dua trén két qua
thr nghiém nay dé danh gia chat lugng bé téng khi lam viéc trong

moi trudng cé ion clo.
3.4. Thi nghiém dién di nhanh

Day la thi nghiém dung dé xéac dinh hé s6é dién di clorua trong
bé téng, vita hodc vat liéu slra chlta go¢ xi mang tir cac thi nghiém

dién di & trang thai khéng én dinh.

Tang va Nilsson nam 1992 [13] dé xu&t mét su bién déi ctia pin
di trd truyén théng. Mot pin di trd dugc thiét [ap v6i mot mau cao
50 mm, dudng kinh 100 mm va mot dién 4p 30 V, nhu thé hién trong
Hinh 4. Thi nghiém tién hanh nhu binh thudng nhu mot thi nghiém
dién di, ngoai trir néng do clorua ctia dung dich ha nguén la khéng
dugc theo doi. Thay vao d6, sau mét thai gian xac dinh (Tang va
Nilsson da sir dung 8 gid). Cac mau dugc 13y ra, tach déi va xac dinh
d6 sau ctia sutham nhap clorua trong mét nlta clia mau vat st dung
mot ki thuat do mau bang mét dung dich nitrat bac. Khi mot dung
dich nitrat bac dugc phun trén mat bé tong cé chia ion clorua, mot
phan (ing héa hoc xay ra. Cac clorua lién két véi bac dé san xuat
clorua bac, mét chat mau trang. Trong trudng hgp khéng cé clorua,
bac dinh bam véi cac hydroxit hién dién trong bé téng, tao ra mot

mau nau.
Cye dwomg thép khéng gi

{'hlg boc cao su

Dung dich
10% NaCl

~ Dung djch
1.2% NaOH

Miu bé téng
il dwimg kinh 100 mm

Cype dm thép khing cao 50 mm

Hinh 4. So d6 thi nghiém dién di nhanh (NordTest NTBuild 492), (AASHTO TP63-03)
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Bién ip mét chitu

Chiéu sau thadm nhap c6 thé dugc sir dung dé xac dinh hé s6
khuéch tan clorua. Bang cach st dung phuang trinh sau day co
nguén géc tir phuong trinh Nernst-Einstein (Tang va Nilsson, 1992)
[13]:

_ RT x, —ayx,

o = m? /s 4
i = = (m’ /) (@)
U-2
E=—— 5
7 5)
Trong dé:

RT 2C
a=2,| erf | 1-—<
zFE / [ G, j (6)

Trong dé: x4 - Chiéu sdu tham nhap clorua (m); R - Hang sé khi,
[8,314 J/mol/K]; T - Nhiét do trung binh trong dung dich dién
phan(°C); U - Dién ap (v); z- Hoa tri cGa ion clorua, z = 1; F - Hang s6
Faraday, (9,6485x104 c¢/mol - cu-ldng/mol); L - Chiéu dai mau thi
(m); t - Thai gian thi nghiém (s); C, - Néng dé clorua ma tai d6 thay
d&i mau sac (0,07N); C4 - Nong do clorua trong dung dich dién phan
cucam (2N).

Thay vao ta dugc:
: 273+T)L
- 0.0239(273+ T)L X, —0.0238 ( )Lx, -
(U -2y U-2
- Uu diém:

D6 chinh xac cao: Phuong phap nay do truc ti€p ham lugng
ion clo thdm nhap vao mau bé téng, cung cap két qua danh gia
d6 bén thuc té, cho phép tinh dugc hé sé khuéch tan ion clo
trong bé tong; phu hgp véi diéu kién thuc té: Phép thi dugc thiét
ké d€ mo phdng diéu kién &n mon thuc té€ do ion clo trong méi
trudng; tiéu chudn céng nhan: Phuong phéap nay dugc céng
nhan va ap dung rdng rai tai cAc nuéc Bac Au cling nhu & Viét
Nam nhu TCVN 13931:2024 [1].

- Nhugc diém:

Thai gian thuc hién dai: Quéa trinh thir nghiém kéo dai khodng
35 - 90 ngay, tuy thudc vao loai bé téng. Yéu cau mau Ién: Can
mau bé tong co6 kich thudc I6n ((100x200)mm hodc
(150x300)mm) dé€ dam bao dé chinh xac. Phuc tap hon: Phuong
phdp nay phtc tap hon so v6i do dién tré suat bang lon
Permeability Tester. Pha hay mau: Qua trinh thi nghiém lam hu
hai mau bé tong.

3.5. Thi nghiém ky thuat do dién tr& suat

Thi nghiém do dién trd suat ctia bé tdng c6 thé dugc su
dung dé udc lugng kha ndng khuéch tén ion clo trong bé
téng, nhung khéng truc tiép tinh toan dugc hé s6 khuéch tan
ion clo. Tuy nhién, dién tr& suat c6 thé cung cap théng tin
hitu ich vé tinh thdm th&u va kha ndng chéng lai sutham nhap
ctaion clo.

Dua trén ky thuat do dién tré bé mat dai hoc Queen’s
University Belfast da phat trién va dua ra thiét bi PERMIT lon
Permeability Tester nhu Hinh 5. Dién tr& suat cta vat liéu
phan anh kha nang dan dién va diéu nay lién quan dén do
réng, kich thudc 16 rédng va kha nang thdm thiu cha vat liéu.
Vat liéu co dién tré suat thap thudng c6 kha nang thdm thau
ion cao hon.
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i o8

Hinh 5. Thiét bi lon lon Permeab-ility ester

- Uu diém:

Don gidn va nhanh chong: Thiét bi nay c6 ciu tao don gian va
dé sir dung, cho phép thuc hién cac phép do nhanh chéng so vGi
cac phuong phap thdr nghiém truyén thong.

Khéng pha htily mau: Phép do dugc thuc hién khéng lam hu hai
mau thii, cho phép st dung lai mau sau khi do.

Chinh xac va tin cay: Phuong phap do dién trg suat da dugc
ching minh la c6 d6 chinh xac va tin cdy cao trong viéc danh gia
kha ning thdm thiu ion.

Ung dung réng rai: Thiét bi c6 thé st dung dé danh gia nhiéu
loai vat liéu xay dung nhu bé téng, gach, da...

- Nhugc diém:

Gidi han vé d6 sau do: Phép do chi phan anh kha nang thdm
thau & bé mat mau, khéng thé danh gia toan bé chiéu sau cua vat
liéu.

Can hiéu chudn dinh ky: Thiét bi can dugc hiéu chudn thudng
xuyén dé dam bao dé chinh xac.

Gia thanh: Thiét bj lon Permeability Tester c6 gia thanh tuong
d6i cao so vai mot s6 phuang phap thit nghiém truyén théng.

Bang 2. Téng két cac phuang phap thi nghiém tham nhap clorua

Phuong phap thi nghiém Thaoi gian thi nghiém

Thi Thi nghiém salt 90 ngay sau khi bao duéng 28

nghiém ponding ngay

trung AASHTO T259

han Khuéch tan khéi | 40 - 120 ngay sau khi bao dudng
(NTBuild 443)
ASTM C1202 6 gid sau khi bdo dudng 28 ngay

Thi . NordTest 18 gid sau khi bdo duéng 28

nghiém | NTBuild 492 ngay (AASHTO TP64-03)

ngan Dién trd sust 30 hat

han

4, KET LUAN

Qua trinh van chuyén ion clorua vao bé téng la mot hién tugng
phtic tap, da co ché, nhung chii dao ngoai hién trudng van la co ché
khuéch tan.

DE danh gia stc khang tham nhap ion clo cta két cau bé téng
tat ca cac phuong phap trén déu cho két qua kha tét.

V6i muc dich xac dinh hé s khuéch tan ion clo trong bé tong
nén st dung phuong phap NordTest NTBuild 492 hay TCVN
13931:2024. Hé s6 khuéch tan ion clo trong bé tdng c6 thé cho phép
chuing ta du bdo dugc thai gian khéi dau an mon cét thép do ion clo
gay ra dang tin cay.
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Cac nhan t6 anh hudéng tadi viec phat trién
tin dung xanh ctia cac don vi van tai 6 Viet Nam

Factors affecting the development of green credit for transport enterprises in Vietnam

> THS LE THI THANH HANG

Trudng Pai hoc Giao thong van tai; Email: Itthang@utc.edu.vn

TGM TAT

Nghién ciru tim hiéu vé cac dw an mua sém. van hanh cac phuong
tien van tai xanh dé nhan cép van tir ngudn tin dung xanh trong thuc
t& ddi vari cac don vi van tai @ Viet Nam trong giai doan 2019 - 2024
Nghién citu sir dung khéo sét cac cén ba quan Iy va phang kinh doanh
ciia cac don vi van tai da, dang hodc sé ca y dinh phét trién phuong
tién xanh va tiép can cac ngudn tin dung xanh, tir da xac dinh duroc
3 nham nhan td chinh (gam |6 bign ddc lap) co anh hudng dang ké
tai tinh kha thi cia viec nhan duge ngudn tai tro tir céc gai tin dung
xanh. Cac dif ligu tir khéo sat sé duge thong qua phan tich nhan td
kham pha EFA va kiém dinh hai quy dé danh gia mic da anh huéng
va [am can cir dé dua ra 0 gidi phap trong tam.

Tir khéa: Tin dung xanh; phuong tign van tai xanh.

ABSTRACT

The study investigates the establishment of green transport
development and operation projects to receive funding from green
credit sources in practice for transport businesses in Vietnam in
the period of 2019 - 2024. The study uses a survey of managers
and business departments of transport businesses that have
intend to develop green vehicles and access green credit sources,
thereby identifying o main groups of factors (including 16
independent variables) that significantly affect the feasibility of
receiving funding from green credit programs. The survey data will
be analyzed using Exploratory Factor Analysis (EFA) to evaluate the
extent of influence of various factors. The findings will form the
foundation for proposing five key solutions.

Keywords: Green credit; green transportation.

1.DAT VAN DE

Tin dung xanh, theo Nguyén téc tin dung xanh (GLP 2018) ca
Hiép hoi Thi trudng Tin dung va Thi trudng tin dung chau A - Thai
Binh Duong la céc khoan vay nham cap von hodc tai cdp vén cho
cac du én bao vé méi trusng (BVMT). Danh muc GLP 2018 bao gbm
nang lugng tai tao, giao thong xanh, quan ly nudc, san pham than
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thién v&i moi trudng va xay dung xanh. Trong GTVT, tin dung xanh
hé trg chuyén déi tir phuong tién sirdung nhién liéu héa thach sang
phuong tién phat thai thdp nhu xe dién va xe chay bang nhién liéu
sinh hoc. Cac dy an nay giup tiét kiém nang lugng, gidm phat thai
khi nha kinh va (ng phé véi bién déi khi hau.

Phap ly lién quan bao gém Luat BVMT (72/2020/QH14), cac nghj
dinh va quyét dinh qudc gia vé tang trudng xanh, chuyén ddi ning
lugng va bién d8i khi hau. Phuang tién cac-bon thap dugc danh gia
dua trén lugng phat thai CO,, CO, NOx, HC va tiéu chi st dung nhién
ligu sinh hoc. Tiéu chudn yéu cau phat thai thdp hon trung binh
nganh hodc dap ung 16 trinh tiéu chuan khi thai hién hanh.

Nghién ctiu nay nham tim hiéu cac nhan t6 dnh hudng dén kha
nang tiép can tin dung xanh clia cong ty van tai trong cac du an
phuong tién cac-bon thap, dac biét la xe dién. Phuong phap khao
sat cdn bd quan ly va kinh doanh trong nganh van tdi dugc st dung
dé& phan tich va xac dinh muc d6 anh huéng cla cac yéu té.

Ké&t cdu clia nghién ctu: Phan 2 1a téng quan nghién ctiu, Phan
3 la phuong phap va dit liéu nghién ctu, Phan 4 la két qua va Phan
5 la kién nghi.

2. TONG QUAN NGHIEN CU'U

Nhiéu nghién ctu cho réng, viéc thiét [dp mot du én sé c6 thé
dugc tiép can tu nhiéu ngudn khac nhau va d6i véi nhing
chuyén vién tai chinh ké toan va kinh doanh c6 trinh d¢, kinh
nghiém, nang luc, ky ndng khac nhau thi sé thiét ké nén cac
phuaong an kinh doanh c6é muc d6 hiéu qua, kha thi khac nhau.
Cang la cac du an phc tap thi cang can doi hoi c6 su tham gia
clia cac chuyén gia tai chinh, ky thuat... dé bao dam su an khéng
gap nhing rai ro 16n gay ra do khac biét qua l6n giia thuc té va
nhiing gi dugc ghi nhan & hoé so [1-3].

Cac chinh sach c6 thé thé hién quan diém cla chinh phi va cac
t6 chuc trong viéc ting hd hay ngan can & cac muc dé khac nhau véi
cac du an, ddc biét la céc du an di vao céc linh vuc méi hay di vao
phét trién bén viing sé thudng dugc khuyén khich cao [4-6].

Méi du an sé cé nhimng dac thu khac nhau va cac dac thu dé sé
quyét dinh bién lgi nhuan va cac gia tri ma nganh dé mang lai khi
thiét 1ap cac du an dau tu. Khia canh Igi nhuan, khia canh moi
trudng, khia canh xa héi la cac khia canh cén ban la sé can quan tam
khi thiét lap cac du &n [7, 1, 8-11]. Péng thdi, mot du an xanh sé co
thé nhan dugc sy tin nhiém va déng thuan tham gia ti nhiéu bén
vé nhiéu khia canh, tham chi la chi m6t khia canh tai chinh ciing c6
thé nhan dugc su ing hd va tham gia cla nhiéu bén. Viéc dong
tham gia sé chia sé rdi ro va mang lai su tin nhiém té&t hon d6i véi
don vi cung cdp von tin dung xanh [12, 13].

Cong nghé bao phl khap céc nén kinh té trén thé giéi va su co
mat clla cong nghé sé gilp cho cac du an tréd nén kha thi hon hoac
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dugc theo dbi va bao ching vé hiéu qua hoat déng du an nhd cac
cong nghé hién dai hon [14, 15].

3. PHUONG PHAP VA DU LIEU NGHIEN CUU
- Phuong phdp khdo sdt: Phuong én tra I6i tuan theo thang do
likert 5 bac.

Cau hoi khao sat 02: Muic @6 anh hudng clia cac nhan té t6i nhan
dugc cac khoan tin dung xanh ddi véi du an vé phuong tién van tai
xanh clia don vi?

- Phuong phdp phan tich va phdn mém st dung: Thong ké mé t3,
st dung phan tich nhan t6 kham pha EFA va phan mém st dung:
Exel, SPSS.

- Béi tugng khdo sdt: 112 can b quan ly va can bd phong kinh
doanh tai cac don vi van tai & Ha Noi.
- Néi dung khdo sdt:

Cau hdi khao sat 01: Cac nhan t6 nao anh hudng tdi viéc nhan
dugc cac khoan tin dung xanh d6i véi du an vé phuong tién van tai

xanh clia don vi?
Bang 1. Thuc trang cac nhan t6 anh hudng téi viéc nhan dugc cac khoan tin dung xanh déi véi du an vé phuang tién van tai xanh ctia don vi

4. KET QUA NGHIEN cUU

Dua trén téng quan nghién ctu két hgp vai khdo sat chuyén sau

déi vé6i cac déi tugng tham gia phéng van, bang sau mé ta cac nhan
t6 anh hudng téi viec nhan duoc cac khoan tin dung xanh.

STT Nhén té Panh gia thuc trang nhan t6 theo thang do liker (1 Ia thap nhat | Nghién ciu
tuong duong la miic tét/uu tién/hiéu qua/rd rang/... thap nhat | lién quan
va 5 la cao nhat
Noi dung déanh gid thuc trang nhan t6 Mean Std

I Nhan luc NL

! Hi€u biét ctia nhan luc vé tin dung xanh Muc dc‘i hieu bA\Ie',c cta nhan lyc tai chinh 2,502 1,594 SOUt9 and
trong cong ty vé tin dung xanh (NL1) Rodriguez,

2 . . , R - Suyéu thich clia cia nhan luc tai chinh trong 2015,

Yéu thich ctia nhan lyc vé tin dung xanh cong ty vé tin dung xanh (NL2) 3,122 1,059 Fahad ot

3 Sy thic ddy cac chuong trinh dao tao vé tin al, 2022,

Dao tao noi bd vé tin dung xanh d thuc day cac ¢ . 9 aotaove 1,921 1,244 Orji et al
dung xanh trong céng ty (NL3) 2019
1 Méi trudng chinh sach vé tin dung xanh | CS
4 Chinh sach ho trgtif chinh pht vé tin dung Su rd rang trong cac tiéu chi hé trg (CS1) 1,243 0,401
xanh Jayaraman
—— = ——————— F TR - tal, 2023;
> Chinh s?ch ho trg tifngan hang/to chuc tin Su rd rang trong cdc tiéu chi ho trg (CS2) 1,664 1,231 e
dung vé tin dung xanh Yu et al,
6 Chinh sach vé quy trinh, tha tuc dugc <y . . , 2017; Gupta
duyét géi tin dung xanh Su rd rang trong cac quy trinh/tht tuc (CS3) | 1,968 1,017 and Barua,
p 7 = - > = 2017
7 Cblr,]h sach vé quy trinh, thu tuc gidi ngan Su rd rang trong cac quy trinh/thd tuc (CS4) | 1,805 1,161
vé tin dung xanh
]} Pac thu nganh tao diéu kién nhan tin
. . . . DT
dung xanh
8 Phuong tién hién tai thuéc nhém phat thai Mc d6 uu tién déi véi nganh (BT1) 3487 1363 Boudlaie et
cao al., 2023

9 Da phan doanh nghiép trong nganh déu | Mic d6 chdp nhan rui ro cla ngan hang 3204 1757 Fahad et al.,

st dung ng d€ dau tu tai sén trong qud kh véi nganh (BT2) ' ! 2022 ;

10 Phuaong tién van tai c6 thé lam tai sdn dam | Mic d6 chdp nhan tai sdn dam bao la Ghazilla et

; A a2 2,366 1,771
bdo phuang tién van tai (BT3) al., 2015
v Nguén luc hé tro tit bén ngoai BN
11 H6 trg tai chinh ti cac t6 chuc phi loi | Mic do hé trg tai chinh tir cac té chic philoi Marin et
R n 2,432 1,581
nhuan nhuan (BN1) al.,2015
12 H6 trg tai chinh tUr cdc t6 chic vi méi | Mic dd hé trgtai chinh tir cac té chiic vi méi 3756 1374 Urbaniec,
truong trudng (BN2) ! ! 2015
13 X N S . Muc d6 hé trg tai chinh tur cac t6 chic khac Hrabynskyi
Ho trg tai chinh tir cac t6 chuic khac (BN3) 3,442 1,212 etal.2017

Vv Méi truéng cong nghé CN

14 Cong nghé mdi vé phuong tién st dung | Mic d6 hiéu qua cla cong nghé mdi vé 3911 1342 Song et al,

nhién liéu xanh phuong tién s& dung nhién liéu xanh (CN1) ' ! 2023; Pinget

15 A N AL A 2 ep 2 Muc dé hiéu qua cta 6ng nghé méi vé hé etal, 2015

Céng nghé mai vé hé thong xa thai théng xa thai (CN2) 3,621 1,665

16 Cong nghé vé hé théng khai thac van tai | Muc do hiéu qua cia cong nghé vé hé théng

A X R - 3,834 1,885
hiéu qua khai thac van tai hiéu qua (CN3)
Bién déc lap
Tin dung xanh ?_f_;s()do kha thi ctia vay von tin dung xanh 3243 0,023

Nguén: Tdc gid tong hap tir khdo sdt
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Két qué kiém dinh phan tich nhan t6 kham pha EFA trong bang sau:
Bang 2. Két qua kiém dinh EFA

A. Kiém dinh su phu hop cia mé hinh

Kiém dinh KMO 0,773

Bartlett's test sig.= 0,001

Luong bién thién dii liéu dugc gidi thich Y%cumulative = 64,54%

B. Ma tran xoay Nhom

Bién 1 2 3 4 5

CN2 0,886

CN1 0,733

CN3 0,716

BN2 0,873

BN1 0,812

BN3 0,784

Cs1 0,768

CS2 0,741

CS3 0,709

Cs4 0,664

DT1 0,726

bT2 0,706

DT3 0,702

NL1 0,815

NL2 0,802

NL3 0,774

Ngudn: Phdn mém SPSS

Phan tich ma trdn xoay:

Hé s6 Cronbach'’s Alpha déu Ién hon 0,6; kiém dinh KMO 16n hon
0,6, kiém dinh Barlett”s Test c6 Sig < 0,05 cho thdy mé hinh phan tich
nhan t6 la phu hgp, cho va lugng bién thién dir liéu gidi thich duoc
64,54% su bién thién cta bién doc lap. K&t qua ma tran xoay cho thay
hé s6 ti déu Idn han 0,6 va cdc nhom nhan t6 déu dugc gil lai, mo hinh
ly thuyét hop ly da dugc chiing minh bang thuc té.

Céng nghé dugc danh gia cao nhat trong khi tiép can vai cac dur an, cac
du &n cong nghé mdi, dac biét la cac cdng nghé lién quan dén xa thai gan
Véi tiéu chi chdm diém cac du an nhat. Bén canh d6, cong nghé la nhan t&
quan trong dé kiém soat, gidm rdi ro va tang lgi nhuan mét cach uy tin cho
cac goi vay, néu la cac tai san dugc vay d€ mua c6 thé lam chinh tai san dam
béo c6 cdng nghé cao, gilt dugc gid tri va phu hop vai tiéu chi clia du én thi
sé& nhan dugc sy'tin nhiém ctia hé théng ngan hang nhiéu hon.

Nhém thi 2 13 nguén vén bé trg bén ngoai, néu dugc hé trg tai
chinh tir céc t6 chdic vi méi trudng thi sé phan nao chiing minh dugc
khia canh méi trudng clia du an da dugc mét bén khach quan thi 3 bao
chiing va sé mang lai ca hdi nhan dugc goéi tin dung cao hon.

Nhém thur 3 tdc dong tdi viéc nhan dugc géi tin dung xanh la moi
trudng chinh sach, cac chinh sach vé diéu kién vay vén, phuong thic
danh gia, phuong thuc giai ngan hién tai déu rat thiéu rd rang.

Dac thu nganh van tai c6 thé st dung phuong tién van tai lam tai
san dam béo cing nhu nganh ¢o lich st vay no ngan hang dé dau tu
von déu la nhimng lgi thé uu tién cho nganh, nhung khong phai la diéu
kién dam bao, vi vay dac thi nganh méi chi xép thr 4.

Nhan luc mac dii quan trong nhung déi véi hoat dong cap tin dung, su
anh hudng ctia nhan luc tai chinh trong doanh nghiép khéng manh bang
nhiing nhan t6 khac va thi tu uu tién sé 1 vé hiéu biét, su yéu thich, tir su
yéu thich sé dan tdi viéc tang cudng hiéu biét. T phia tac ddng bén ngoai,
néu cong ty tang cudng cac hoat dong dao tao thi cling sé cang tang su
hiéu biét clia nhan vién, gian tiép tang tinh kha thi clia viéc vay vén hon.

5.KET LUAN

Nghién ctiu da khao sat vé kha nang tiép can cac goi tin dung xanh
va théng qua kiém dinh EFA dé xac dinh dugc 5 nhém anh hudng tai
muc do hiéu qua clia viéc nhan cac géi tin dung xanh clia cac du an
phuong tién van tai cac-bon thap va dua ra mét s6 gidi phap nhu sau:

142| XAYDUNG 08.2025 | ISSN 2734-9888

Thar nhdt, dé ti€p can cac du an tin dung xanh vdéi cac phuong
tién van tai cac-bon thap, cac don vi can uu tién chudn bi cac ho so
gidy t& lién quan dén cac cong nghé gan lién vai cac phuong tién,
dac biét la cac gidy to ky thuat vé khi thai dé lam hé so bdo ching
vé mat ky thuat, dam bao tiéu chi chdm diém.

Thar hai, théng qua céc té chiic thi ba, d3c biét |a cac t6 chuc vi
méi trudng dé bao chiing cho khia canh xanh cia hoat d6ng cda du
an dé ting d6 tin nhiém d6i vdi cac t8 chuc tin dung muc tiéu, dic
biét 13 néu xin dugc su hé trg déng thai vé mat tai chinh cla cac té
chtic thi ba thi s& mang lai lgi thé rat I6n cho cac doanh nghiép
trong viéc xin vay vén.

Thirba, tan dung lgi thé dac thu nganh c6 mic phat thai cao, c6
lich st vay vén dé€ mua sdm tai san cling nhu tan dung tinh chit tai
san c6 thé lam phuong tién dam bao dé thuyét phuc cac té chuc tai
chinh dua ra cac phuong én vay vén phu hop nhu thay déi vé quy
mo vén vay so vGi von chu, thay déi thdi gian gidi ngan cho phu hgp.

Tha tu, nhan luc cla nganh can quan tam va ti€p can dan vai
nguén von tin dung xanh trong dai han théng qua cac chuong trinh
dao tao tU cac cd sé dao tao, cac khoa hoc chuyén sau. Bong thai,
nhan luc cling cdn mé& rong hiéu biét vai viéc tiép can dan nguén hd
trg tu nudc ngoai.

Ngoai ra, hé théng co s& chinh sach nén dugc lam rd tu phia
Chinh ph( d6i véi ca cac t8 chic tin dung néi chung va cac doanh
nghiép c6 y dinh chuyén déi néi riéng. Viéc nay rat khé khan, phic
tap va sé can ¢ 16 trinh hoc hdi ti kinh nghiém ti nudc ngoai dé
dua ra cac hé théng chinh sach phu hgp véi Viét Nam.

L&i cdm on: Nghién ctu nay dugc tai trg bdi Trudng Dai hoc
Giao thong van tai trong Dé tai ma s6 T2025-KT-012.
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Danh gia hiéu nang khai thac cua két cau cau
dam hop bé téng c6t thep du ung luc thi cong
theo phuong phap duc hang can bang thong
qua chuong trinh thu tai tinh va déng

A comprehensive programme of static and dynamic load testing was conducted to evaluate
the operational performance of prestressed reinforced-concrete box-girder structures

constructed by the balanced-cantilever method

> THS NGUYEN HU'U ANH

Truong Dai hoc Cong nghé Giao thdng van tai; Email: anhnh89@utt.edu.vn

TGM TAT

Bai bao trinh bay ket qua danh gia toan dién higu nang khai thac
cia cdu Dong Son, mat cang trinh cdu ddm hap beé tang cdt thep
dy ing lye (BTCT DUL) nhiéu nhip duec thi céng bing phuong phép
dic hing can béng. Muc tiéu cia nghién ciu 13 xac minh kha ning
chiu lyc thye t& cia ket céu nhip chinh (N4 va Na). Chuong trinh
kigm dinh bao gfim thir tai tinh véi cac so dd dat tai chinh tam va
lech tam dé do ¢ng sudt va da ving, cung vai thir tai dang dé xéc
dinh céc dac trung dao dong cia cdu. Kt quéd thuc nghiem cho
théy (ng suét do dugc nha hon Gng suét tinh toan, do ving do
duoc nha hon dd ving tinh toan va da ving cho phép duge quy
dinh trong Tigu chudn 22TCNZ43-38 va TCUN 11823:2017. Cac ket
qué do dao dang khéng dinh két céu ca do cing lén va khing cd
nguy co xay ra cong hudng trong qué trinh khai thac. Nghién ciu
ket luan réng cdu Dong Son ca di kha nang chiu tai an toan theo
thigt ke va con mat khoang du trir an toan dang ké, ddng thiri cung
cép mdt ba dir ligu co si quan trong cho céng tac gidm sat sic
khae két céu (SHM) trong tuong lai.

Tir khda: Kiém dinh cdu; dam hap b tang du ¢ng lrc; dic héng
can bang; thir tai tinh; thir tai dang; phan tich déng luc hoc.

ABSTRACT

This paper provides a thorough evaluation of the Dong Son
Bridge's in-service performance. The bridge is a multi-span,
prestressed concrete (PSC) box girder structure, constructed
using the balanced cantilever method. The study aims to verify the
load-carrying capacity of the main spans (N4 and N&). The
assessment programme included static load tests with concentric
and eccentric loading patterns to measure stress and deflection,
as well as dynamic load tests to determine the bridge's
vibrational characteristics. The results of the experiments show
that the measured stresses and deflections are below the limits
set out in the 22TCNZ43-98 and TCVN 11823:2017 standards.
Oynamic measurements confirm the structure's high stiffness
and indicate that there is no risk of resonance under operational
traffic. The study concludes that the Dong Son Bridge is safe for
its design load and has significant capacity reserves. The
collected data also provide a crucial baseline for future structural
health monitoring (SHM).

Keywords: Bridge load testing; prestressed concrete box girder;
balanced cantilever construction; static load test; dynamic load test.

1.DAT VAN PE

Viéc kiém dinh va danh gia hiéu nang thuc t€ cla cac cong
trinh cau quy mé I6n sau khi xay dung la mét cong tac quan trong
trong quan ly ha tang giao thoéng. Trong s6 cac phuong phap danh
gia, thir ti tai hién truong dugc xem la phuong phap c6 do tin cay
cao dé xac dinh khd ndng chiu tai thuc té€ cta céng trinh, kiém

chiing céc gia dinh thiét k& va dam béo an toan khai thac [1]. Bai
bao tap trung vao mét loai hinh két ciu cau hién dai va phé bién:
Cau dam hép BTCT DUL dugc thi cong bang phuong phap duc
hang can bang. Giai phap két cdu nay dac biét hiéu qua cho cac
cau cé nhip dai vuat séng hoic thung liing, gitp gidm thiéu viéc
sir dung hé da gido va ddy nhanh tién doé thi céng [2]. Tuy nhién,
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céng nghé nay cling mang dén nhiing thach thic dac thu trong
phan tich va thiét ké. Trang thai (ing suat cudi cung trong két cau
la két qua ctia mot qua trinh lich st phuc tap, bao gém viéc chat
tai tuan tu theo tling d6t dam, anh huéng cla cac hién tugng tu
bién, co ngdt clia bé tdng va su chung lng suat cta cap DUL
dién ra ngay trong qua trinh thi céng [3]. Nhiing yéu t6 nay lam
cho viéc du bao chinh xac Uing xu& cla két cdu bang cac mo hinh
ly thuyét tr& nén khé khan, tir 86 nang cao vai trd cla viéc kiém
ching thuc nghiém.

Céng trinh dugc lua chon cho nghién cdu dién hinh 1a cau
bong Son, thudc du én nang cap, mé rong dudng ndi tir DT293
dén QL17, tinh Bac Giang, Viét Nam. DPay la mét cong trinh tiéu
biéu cho ky thuat xay dung cau hién dai tai Viét Nam, dugc thiét ké
theo Tiéu chudn TCVN 11823:2017 [4], do d6, viéc danh gia cau
Bong Son khong chi cé y nghia déi vai ban than cong trinh ma con
cung cap nhiing di liéu gia tri vé viéc ap dung cac tiéu chuin thiét
ké tién tién vao thuc tién. Nghién ctu nay dugc thuc hién véi cac
muc tiéu chinh sau day:

(i). Trinh bay chi tiét va c6 hé théng quy trinh va két qua thir tai
tinh va dong d6i vai cac nhip chinh (N4, N5) ctia cau Bong Son;

(ii). PDanh gia toan dién vé sy lam viéc toan khéi, miic dé an
toan va su tuan thd cac yéu cau vé trang thai gi¢i han s dung
cla cau;

(iii). Dua ra cac kién nghi cho cong tac danh gid cau trong
tuong lai, nhan manh tam quan trong cla viéc tich hgp di liéu
hién trudng dé phuc vu cho céng tac quan ly cau trong qua trinh
khai thac sau nay.

2. MO TA CONG TRINH

Cau bong Son la moét céng trinh cau vinh clu bang BTCT va
BTCT DUL. Cac théng s6 ky thuat chinh cla cdu dugc téng hop
trong Bang 1.

Bang 1. Cac thong sé ky thuat chinh clia cau Dong Son

Hang muc Théng sé

Chiéu dai toan cau 356,9m

So d6 nhip chinh Dam lién tuc (52 + 85 + 52) m

Bé rong mat cau 16,0 m (15 m phan xe chay + 2x0,5 m g& chan)

Két cau nhip chinh Dam hop BTCT DUL duc hang, chiéu cao
thay d6i (2,0 m - 5,0 m)

Vat liéu Bé tong C35-C45 MPa, thép DUL

Tai trong thiét ké Hoat tai HL93, ngudi di bo 3x1073 MPa

K&t cau nhip chinh la dam lién tuc 3 nhip (52+85+52)m bang
BTCT DUL dugc thi cong theo phuong phép dic hang can bang.
Mét ct ngang dam c6 dang hop thanh xién, véi chiéu cao thay déi
tUr 5,0 m tai dinh tru dén 2,0 m tai gitta nhip va tru bién, mét dac
trung clia két cdu diac hdng nham t6i uu héa kha nang chiu luc va
ti€t kiém vat lieu. Cong trinh dugc thiét ké theo Tiéu chudn Viét
Nam TCVN 11823:2017 vGi hoat tai thiét k& la HL93 va tai trong
ngudi di bo.

0

i 15000 L

! o o |

Hinh 1. Tiét dién dam hdp tai vi tri gitia nhip N4, N5

144| XAYDUNG 08.2025 | ISSN 2734-9888

] s
‘E}afmmm’fﬂf#ﬂ”ﬂfﬁz%‘

AR A S

Hinh 2. Tiét dién dam hdp tai vi tri dinh tru

Bén canh két cdu nhip chinh - déi tugng nghién cdu cta bai
bdo nay la 4 nhip dan st dung dam SuperT BTCT DUL véi so d6 b6
tri chung nhu Hinh 3.

AiE

1

Hinh 3. So d0 bé tri chung cau Dong Son

3. CHUGNG TRINH THU TAI

Chuong trinh th tai dugc thuc hién tuan thu cac quy dinh cla
Tiéu chudn nganh 22TCN 170-87 va 22TCN 243-98 [5].

3.1. Thi tai tinh (so dé 1)

- Tai trong thi: SU dung doan xe gém 16 xe tai 4 truc, mbi xe co tai
trong trung binh 32 tan. Hiéu Uing do tai trong thir gay ra duoc tinh
toan dé dam bao khong nhd hon 80% hiéu ting do tai trong thiét ké
HL93 (c6 xét xung kich) gy ra, théa man yéu cau ctia quy trinh.

- Cac sd d6 chét tai: Hinh 4 thé hién cac s d6 chat tai trén mét
cit ngang dé danh gia su phan bé tai trong ngang théng qua cac
trudng hop chat tai dang tam (la) va léch tam (Ib). Theo phuong
doc cau, cac xe dugc x&p dit theo cac so d6 khac nhau dé gay ra
ndi luc 16n nhat tai cdc mat cat quan trong. Cac sg d6 dugc thiét ké
dé kiém tra kha ning chiu mé-men duong I6n nhat tai gitra nhip
(N4, N5) va mé-men am |6n nhat tai dinh tru (T4) (Hinh 5).

a) - S0 dd xép xe chinh tam ngang cdu b) - So d6 xép xe léch tam ngang cdu nhip
nhip N4, N5 N4, N5

¢) - S0/ xép xe chinh tam ngang cdu d) - S0'd6 xép xe léch tam ngang cdu
TruT4 TruT4
Hinh 4. So d0 chat tai ddng tam (la) va léch tam (Ib)
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L1=0.4L LZ=14m _

L=

a) - So do xép tdi giiia nhip N4
Li=0L5
Greigm | _izsiom

b) - S dd xép tdi gidta nhjp N5
LaaZ3m
=i g n -
¢) - So.d0 xép tdi dinh tru T4

Hinh 5. Sa d6 xép tai theo phuong doc cau

3.2. Thii tai dong (so d6 tai trong 1)

Thi tai dong dugc thuc hién bang cach cho mét xe tai trong
doan xe thir chay qua cau véi cac t6c d6 khong déi la 20 km/h va
40 km/h. Muc dich cta thi nghiém nay la dé kich thich cac dao
doéng tu nhién cla két cau nhip, tir d6 xac dinh cac dac trung déng
Iyc hoc nhu tan sé va chu ky dao déng riéng.

3.3. Phuang phap va thiét bi do luéng

Hé théng thiét bi do ludng duoc bé tri tai cdc mat cat trong yéu
dé ghi nhan phan (ing cla két cau:

- Do uing sudt: Cac la dién tré do bién dang (strain gauges) dugc
gén tai cac vi tri c6 su thay déi vé chiéu day ban dam trong ving
chiu nén hodc kéo clia mat cat dam hop cach dinh tru bang 0,4L
d6i véi nhip N4; 0,5L d8i véi nhip N5 va dinh tru T4 dé do bién
dang doc cau, tir d6 tinh todn gia tri Ung suat (Hinh 6).

L2=22m LiwZm

S

g 3
.-[-_ ST e e s = ” i La

L1

Hinh 6. So c b tri diém do ting suét cho ddm hdp nhip N4, N5 va ddm hop tai dinh tru T4

- Do d6 véng: Cac thiét bi do chuyén vi dién td (LVDT) dugc dat
tai ddy dam & cac mat cét gilta nhip N4 va N5 dé do d6 véng thang
dung. DO vong clia két cau nhip dam dugc lay bang gia tri trung
binh gilia 2 diém do trén cung mat c4t (Hinh 7).

Hinh 7. So d6 bé tri diém do d6 vong dam hop nhip N4, N5

- Do dao déng: Bau do gia téc 3 phuong dugc lap dat tai gilta
nhip dé ghi lai gia tri gia t&c theo ba phuong: Thing diing, doc cau
va ngang cau.

a) - Ldp dat thiét bj do ting sudt ddm hop
W

¢) - S0 dd xép xe thi tdi doc cu d) - B4 thiét bj do dao dong IMV5123/6
Hinh 8. Cong tac Ip dat thiét bi do tai hién trudng

4. PHAN TiCH KET QUA THUC NGHIEM

4.1.Phan tich két qua do ung suat

Két qua do Ung sudt tai cac mat cit kiém tra dugc téng hap
trong Bang 2. Ung suat kéo 16n nhat do dugc tai th dudi clia dam
Ia 1,40 MPa (tai gitia nhip N5, sa d6 la), trong khi tng suat nén I6n
nhat la -0,86 MPa (tai thé trén clia dam, gitta nhip N5, so do la).
Ngoai ra, sau khi d& tai, cac gia tri do bién dang déu quay tr& vé
gan nhu gia tri ban dau, cho thay két cau lam viéc hoan toan trong
mién dan hoi va khong co bién dang du.

Bang 2. Téng hap két qua do ting sust dam hép

Vi tri So do tai Piém do Ung suat do

(MPa)

0,4L Nhip N4 | la-Chinh tam 2 (kéo) 0,94
(nen) -0,70

Ib-Léch tam 2 (kéo) 0,99

(nen) -0,70

0,5L Nhip N5 | la-Chinh tdm 2 (kéo) 1,40
(nen) -0,86

Ib-Léch tam 3 (kéo) 1,30

(nen) -0,86

PinhtruT4 | la-Chinh tam 1 (kéo) 0,47
(nen) -0,52

Ib-Léch tam 1 (kéo) 0,47

3 (nén) -0,52
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4.2, Phan tich két qua do dé vong

DO véng I6n nhat ghi nhan dugc la 14,67 mm tai gita nhip N5
(chiéu dai nhip 85 m) trong trudng hgp chat tai léch tam. D€ danh
gia trang thai gid¢i han st dung, d6 véng I6n nhat do dugc dugc
quy ddi vé hoat tai thiét ké va so sanh véi dé véng gisi han cho

Bang 3. Téng hgp két qua do dé vong nhip dam hop

phép lay bang [L/800] d6i véi cau bé téng theo TCVN 11823:2017 [4].
Két qua do do vong nhip dam hop tai ca nhip N4, N5 cho thay do
véng thuc té€ cta cdu nhé hon rat nhiéu so véi gidi han cho phép,
chuing t6 két cdu c6 do cung t6t va dam bao yéu cau khai thac.

Vi tri

So do tai

Do vong do (mm)

Do véng quy dai vé tai trong thiét ké (mm)

[L/800] (mm)

Panh gia

0,4L Nhip N4

la-Chinh tam

6,83

6,90

65,00

Pam bao

(L=52m)

Ib-Léch tam

7,03

7,10

65,00

Pam bao

0,5L Nhip N5

la-Chinh tam

13,67

13,81

106,25

Pam bao

(L=85m)

Ib-Léch tam

14,67

14,82

106,25

Pam bao

4.3. Phan tich két qua do dao déng két cau nhip dam hép

Két qua phan tich phd tu dir liéu gia téc ké cho phép xac dinh
cac tan sé va chu ky dao déng riéng ctia cac nhip N4 va N5, dugc
thé hién trong cac Hinh 9, Hinh 10 va téng hgp trong Bang 4. Theo
quy dinh trong Phu luc 3 cia Quy trinh 22TCN 243-98 [5], cac két
cdu nhip c6 chu ky dao déng riéng theo phuang thang diing nam
trong khoang 0,45s - 0,6s c6 nguy cd xay ra cong huéng vdi tai
trong xe ¢ thong thudng. Két qua do cho thay chu ky dao dong
thang ding cla ca hai nhip N4 (0,251s) va N5 (0,245s) déu nam
ngoai khoang gia tri nay. Bén canh dé, cac tan sé dao dong theo
phuong ngang va phuong doc khéng phai la béi s6 cta tan s6 dao
dong theo phuang thdng ding nén kha nang xay ra hién tugng
cdng hudng phuc hgp dugc loai tri. Diéu nay khing dinh su 6n
dinh dong luc hoc ctia cau trong qua trinh khai thac.

Bang 4. Két qua do dao déng két cau nhip dam

Hang muc Phuong Phuong doc
théng ding cau

Phuong
ngang cau

Nhip N4

Tan s6 f (Hz) 3,991 3,850 4,837

Chuky T (s) 0,251 0,260 0,207

Nhip N5

Tan sé f (Hz) 4,082 4,457 3,895

Chuky T (s) 0,245 0,224 0,257

el s d

’-

a) - Bién do dao dénlg theo phuong doccdu  b) - Tdn s6 dao ddng theo phuong doc cdu

o

b

¢)-Bién dg dao dong th;’o bhmmg ngangcdu ) - Tdn s6 dao dng theo phuang ngang cdu
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=it ibalyiesiemrifp

e) - Bién do dao dér;g t-heo phuong thﬁng
diing

o B IE 3

J ,-l L",,g,lhm__ ]

f) - Tdn s6'dao dé-n._q theo phuong thing
diing

Hinh 9. Két qua do dao dong két cau nhip dam hop N4

¢) - Bién dd dao dong ti)éo bhuong ngang cdu

-4’ *J&hﬁr«- o~

e) - Bién o dao déng theo phuong théng ding

ol fes-A0RES

l

Pl PAT." I-‘ VT

d) - Tn s& dao dong theo phuong ngang cdu

. _=.I', ,!I

Vi L\-._. .

1)- Tdn sé'dao déng theo bhuong thing diing

Hinh 10. Két qua do dao dong két cau nhip dam hop N5
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Cac két qua do dao dong khong chi don thuan xac nhan sy
6n dinh cda cdu ma con mang nhiing y nghia sau sac hon. Tan
s6 dao dong ty nhién cta mot két cau ty I& thuan véi can bac
hai cla ty s6 d0 cing trén khéi lugng [6]. Cac gia trj tan sé do
dugc tuong d6i cao (vi du tan s6 dao dong riéng 3,991 Hz nhip
N4) cho thay d6 cing thuc t€ cha cau I6n hon so vai dy kién,
hoan toan phu hgp két qua thi tai tinh. Bo dir liéu thu dugc
trong thi nghiém do dao déng tao thanh mot dudng co s&
(baseline) cho tinh trang stic khée cta cong trinh tai thoi diém
nghiém thu. Bay la mét khéi niém nén tang trong linh vuc Gidm
sat stiic khée két cdu (SHM) [7]. Bang céach thuc hién cac thu
nghiém do dao déng dinh ky trong tuong lai va so sanh véi
dudng co s& nay, cac ky su c6 thé phat hién sém nhing thay
ddi bat Igi trong két cdu. Vi du, mot su suy gidm déng ké va
khéng rd nguyén nhan cua tan sé dao dong tu nhién cé thé la
mét chi bdo sdm vé cac hu hdng nhu mat mat dng suat DUL, su
phat trién cta cac vét nut 16n hodc x6i |6 méng truy, trudc khi co
thé dugc phat hién bdng mat thudng. Do d6, viéc do dao dong
clia két cau khoéng chi la mét tha tuc nghiém thu ma con la
budc dau tién trong mét chién luge quan ly tai san cha dong
dua trén di liéu dang tin cay.

5. KET LUAN VA KIEN NGHI

Dua trén cac két qua thu tai tinh va déng tai hién truéng
clia cdu Poéng San, cé thé rut ra cac két luan chinh sau day:

- Chuong trinh th tai tinh va dong da cho thay két cau nhip
chinh ctia cau Déng Son lam viéc tét trong gidi han thiét ké. Két
cau thé hién (ing xr hoan toan dan héi dudi tai trong th tuong
duong 80% tai trong thiét k&€ HL93, khong c6 bién dang du sau
khi d& tai.

- Cac dac trung dong luc hoc cta cau cho thay két cau co do
cling cao va én dinh. Cac chu ky dao déng riéng do dugc nam
ngoai khodng gia tri nguy hiém cé thé gay codng hudng vdi tai
trong giao thong thong thuong, ddm bdo an toan va tién nghi
khai thac.

- VGi cac két qua thi nghiém trén, c6 thé khang dinh cau
Dong Son du diéu kién an toan dé khai thac dudi tai trong thiét
ké va s& hiru mot khoang du trit déng ké vé kha nang chiu luc.
Bo6 dir liéu thu thap dugc la mot tai liéu co sé tin cdy va cé gid
tri cho céng tac giam sat suic khoe két cau trong dai han.

Tu cac két luan trén, cac kién nghi sau dugc dé xuat:

- Déi vai thuc hanh quan ly cdu: Cac co quan quan ly dudng
b6 nén xem xét viéc ap dung chinh sach, trong d6 cac chuong
trinh thar tai nghiém thu d6i véi cac cdng trinh cau mai, quy mé
16n khéng chi dung cho muc dich chdp thuan dua vao st dung
ma con 13 budc bit budc dau tién d€ phuc vu cho céng tac
quan ly tai san lau dai.

- B6i vdi nghién ctu trong tuong lai: Can c6 cac nghién cliu
sau hon dé dinh lugng mét céch chinh xac sy déng gop vé do
cung cla tung thanh phan phi két cdu trong cac cau dam hop
BTCT DUL. Ngoai ra, viéc thiét lap mét chuong trinh giam sat
stic khoe két cau dai han cho céng trinh cau néi chung, st dung
cac két qua hién tai lam dudng co s, sé cung cap nhing di
liéu gia tri cao vé hiéu nang dai han cla két cau cau st dung
gidi phap dam duc hang.
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TGM TAT

Bén Binh Dang |a mat khang gian da thj ven kénh dac trung, mang
bé day lich s, vin haa va kign trac tai TP.HCM. Viec nhan dign gia
tri khang gian kign tric va da thi cd § nghia quan trong ddi vai
cang tac quy hoach, thigt k& da thi ciing nhwr céi tao, chinh trang;
tir do gap phan phat trién khang gian da thi hai bén bir kénh Tau
Hi. Nghién ctu nay sir dung phuong phap tiép can hinh thai hoc
da thi dé phan tich va nhan dién gia trj khong gian kign tric tai
khu vure, nhr mat hudng tigp can hop 1y, higu qua va giau gia tri
hoc thuat va thuc tién. Thang qua viec khao sét tign trinh phat
trién hinh thai khong gian, nghién ciu tién hanh: (1) danh gié céc
y&u td hinh thai dac trung nhu céu tric |6 d&t, hinh thai tuyén phd,
td chirc kién tric mat ding va cac mdi quan hé khang gian; (2)
nhan dién céc gid tri ddc trung cia khang gian kign tric va da thi;
va trén co so da, (3) dé xudt mot sd gidi phap béo tdn va phat
trién bén vitng khang gian kign tric da thi trong bi cénh chuyén
ddi va tai thigt da thi hien nay.

Tir khaa. Hinh thai hoc da thi, khdng gian kign tric, Bén Binh Dang,
béo tdn dd thi, phat trién bén viing.

ABSTRACT

Ben Binh Dong - a distinctive canal-side urban space in Ho Chi Minh
City, is rich in historical, cultural, and architectural values.
Recognizing the architectural and urban spatial values of this area
is crucial for urban planning. design, and regeneration efforts,
contributing to the sustainable development of the urban fabric
along the Tau Hu canal. This study adopts an urban morphological
approach to analyze and identify the architectural spatial values of
the area, a method that proves both academically rigorous and
practically relevant. By examining the morphological evolution of
the area, the research assesses (I) key morphological elements
such as plot structure, street pattern, facade organization, and
spatial relationships; (2) identifies the characteristic architectural
and urban spatial values; and (3) proposes strategies for the
preservation and sustainable development of the architectural
landscape in the context of ongoing urban transformation and
redevelopment.

Key words: Urban morphology, architectural space, Ben Binh
Dong, urban conservation, sustainable development.

1. HINH THAIHOC DO THI

Hinh thai hoc d6 thi (Urban Morphology) la linh vuc nghién cdu
hinh dang, cdu truc khong gian, su phat trién va bién déi khéng gian
cla cac dé thi qua tién trinh thai gian. Day la mét cdng cu phan tich
quan trong trong quy hoach va thiét ké dé thi, gip nhan dién cac
yéu t6 cau thanh khéng gian d6 thi nhu hinh dang dia hinh, mang
ludi dusng pho, 16 dat, cong trinh kién trac va khong gian coéng
cong. Tu d6 hiéu dugc qua trinh phat trién lich si, logic hinh thanh,
béan chat cac hoat dong sng trong d6 thi va xu hudng phat trién
khong gian cla dé thi.

Tiép can vé hinh thai d6 thi thudng dugc phan chia theo cac
truong phai chinh:
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Truong phai Anh (Conzenian School) - do MR.G. Conzen khai
xudng, nhan manh viéc phan tich ba yéu t6 chinh: pattern of streets
(hinh thai mang ludi dudng), plot pattern (hinh thai 16 dat), va building
fabric (hinh théi kién tric cong trinh), xem day la "thé tam nguyén" cla
hinh thai d6 thi. Phuong phap nay mang tinh hé théng, chi trong phan
tich cacI6p lich sirva qua trinh chuyén déi khéng gian qua thai gian. [2]

Trudng phai Y (Muratori - Caniggia) - nhan manh dén "qua
trinh hinh thanh kién tric - d6 thi nhu mot ngén ngl", xem kién tric
va do thi la két qua clia cac qua trinh tién hoa téng thé cla cac doi
tugng theo thoi gian. Caniggia phat trién mé hinh "typological
process" trong d6 cac hinh thai kién trac do thi c6 thé dugc truy
nguyén nguén géc va phan tich theo loai hinh. [3]
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Trudng phai Phap (Panerai - Castex) - tiép can hinh thai dé thi
théng qua hé hinh khéng gian - chiic ndng - xa hoi, coi do thi la mot
thuc thé tdng hop c6 quan hé gilia yéu t6 vat thé va va phi vat thé
vi du nhu d&i s6ng xa hoi. Pay la phuong phép nhéan dién cau truc
d6 thi dua trén khéi tich, khéng gian réng, ddc, va tinh kha bién. [6]

Tém lai, viéc nghién cdru hinh thai hoc d6 thi dong vai tro quan
trong trong viéc xac dinh cac yéu té dac trung va nhan dién gia tri
khéng gian ki€n tric d6 thi. Trén co s& d6, c6 thé dé xuat cac giai
phép quy hoach, bdo tén hodc phét trién bén viing mét cach phu
hgp, ma van dam bao gin gilf cac gia tri truyén théng va ban sic do
thj dac thu cda khu vuc.

2. PHAN TiCH HINH THAI KHU VUC BEN BINH DONG

Bé&n Binh Dong la khu vuc ven kénh Tau HiO mang dam dau an
giao thuong, van héa, kién tric dé thi séng nudc truyén théng cla
Sai Gon - Chg Ldn. Vi gia tri lich s, khong gian dac trung va tiém
nang phat trién du lich. Day la mét trong nhimng khu vuc quan trong
trong chién lugc bao tén va phat trién dé thi TP.HCM. Hién nay do
qua trinh d6 thi héa, khu vuc nay bixudng cap, 1an chiém, hoat dong
trén bén dudi thuyén khong con niia, do vay khong gian d6 thi mat
dan céc gia tri cia né. Phan tich hinh thai dé thi khu vuc Bén Binh
Dong nham nhan dién céc gia tri dac trung khéng gian tur dé xay
dung cac gidi phap phat trién khéong gian mét cach bén ving.

Hinh 1. Khu viic nghién c theo khug ngau nhién 5x500m, (Ngudn: Tdc gid, /8))

2.1. Phuong phap nghién ctu

Phuong phap phan tich hinh thai hoc chu yéu dya trén cac
cong cu d6 ban (mapping); phan tich tach I&p hinh thai dya trén
tai liéu ban dé lich st (badn d6 Sai Gon thai Phap, ban dé quy
hoach 1/5.000, anh vé tinh Google Earth); vé ghi va khao sat thuc
dia. Phan tich dua trén Khu vuc nghién ctru dugc lya chon véi
ranh bat ky (khung 500 x 500m) tai khu vuc nha kho Bén Binh
Doéng va Khu vyc Cau di b s6 7.

Viéc lua chon theo khung bat ky nham xac dinh mét cach ranh
giGi ngau nhién pham vi nghién ctu, giip phan tich mét cach day
dd, khach quan, va nhan dién ré dic diém hinh thai khu vuc ma
khéng bi tdc dong bai cac ranh gidi giao thong, dia gigi hanh chinh
va cac quy dinh - quy ché& quan ly cta céc khu vuc khac nhau. Phan
tich thai gian va tién trinh nghién ctu tai khu vuc 6 thé lua chon tir
trudc 1893 dén nay véi cac diém méc co ban (1893-1923-1950-
1975-1995-2010-2025). Muc tiéu danh gia xu huéng bién déi hinh
thai khong gian cac I6p hinh thai: Bia hinh va ty nhién, Mang lugi
dudng, L6 dat, Kién trac (Hinh 2)

2.2. K&t qua phan tich hinh thai

Nhan dién theo tién trinh lich si: Trudc ndm 1893, khu vuc ven
kénh Tau HG hau nhu chua dugc hinh thanh, giao théng dudng thuy
la chl yéu va phuc vu van chuyén hang héa vao khu vuc trung tdm
Sai gon. Giai doan 1893-1923, tuyén dudng ven kénh Tau Ha (nay la

Bé&n Binh Bong) xuat hién, phuc vu cho viéc tiép cén tur giao thong
thay vao cac khu vuc 1an can. Bat dau hinh thanh cac khu vuc ven
s6ng vdi cdu truc 16 dat ndng - dai, chay vuéng goc véi ba kénh, phu
hgp cho nha & két hgp kho (thuong cang dan sinh). Kién tric cha
yéu la nha truyén théng Nam B9, nha g6, mai ngéi hoac 1a, mat dé
thap. Cac céng trinh phuc vu thuong mai va nha & theo phong céch
thudc dia tudng gach, mai ngéi dugc xay dung.

Giai doan tir ndm 1923-1950, tuyén dudng Bén Binh Déng phat
trién, giao thong dudng bé gia tang vai trd luu théng. Bat dau dinh
hinh 16 @4t @4 thi kiéu Phap (hep - sau); phan 16 ngay ngan theo cac
truc giao théng mdi. Giao théng thly van chiém vai trd quan trong,
cac hoat dong buén ban trén séng rat nhén nhip. Cac céng trinh
nha kho va nha & trén mat tién dugc xay dung 6 at mang phong
céch kién trac thudc dia (fagade tan c6 dién). Kién trdc tudng gach
mai ngdi, cé chiéu cao 1-2 tang dugc xay dung thanh day tao ra mot
dang hinh thanh mét hinh thai khéng gian ddc trung. Khu vuc dan
cu phia sau lung cac khu vuc mét tién bat dau hinh thanh,

Giai dogn 1950-1975, vai trd giao thong thuy gidm dan nhudng
ché cho giao théng dudng b, tuy nhién hang héa van dugc van
chuyén bang dudng thly vao sau trong trung tam. Mat do cu tra
tang lén, dan cu tré nén dong duc hon, moét sé 16 dat bi chia nho,
chuyén muc dich st dung; xuat hién dang 16 dat khéng c6 hinh
dang va kich thudc theo chudn. Mang lugi hém m& rong tu phat,
hinh thanh nhiéu tuyén dudng két ndi bd kénh véi cac khu dan cu
nhung thi€u quy hoach dong bé. Chinh quyén trudc nam 1975 hau
nhu thi€u quan ly cac khu nha tu phat & phia sau day mat tién.

Giai doan 1975-1995 la giai doan phat trién dé thi thi€u su kiém
soat trong thai bao cap. Dan nhap cu xay nha lan chiém céac khu vuc
kénh rach tai Quan 8 (trudc khi sap nhap) hinh thanh nhiéu khu &
chuét. Nha & cap 3-4 xay dung tu phat, s dung vat liéu tam; kién
tric 16n xon, thiéu kiém soat. Do nhu cau két ndi va tiép can nén da
hinh thanh nhiéu tuyén hém nho chat hep.

Giai doan 1995-2010 la giai doan bat ddu mé& ctia, d8i mdi va bat
dau c6 su quan ly day du hon vé quy hoach va trat tu xay dung.
Dudng Bén Binh Bong dugc ndng cap; ma rong mot so truc két néi.
Mét s6 16 dat dugc hgp khéi dé xay nha phé cao tang; xuat hién xu
hudng thuong mai héa mat tién. Nha 6ng 3-4 tang, cong trinh bé
téng c6t thép phd bién vdi kién tric hién dai hoa, mat dan yéu t§
ban dia.

Tir2010 dén 2024, ap luc giao thong tang manh, dudng ven kénh
qua tai va xuat hién tuyén xe buyt dudng thay. Qua trinh tai cau tric
bt dau, mét s6 khu vuc dé lam chung cu/cao tdng va dién tich dat
dan cu bj thu hep. Nha & phai dugc xay dung theo gidy phép, xen ké
véi nha tu phat ca ky, dan dén thiéu tinh déng bd vé mat tham my.
Cénh quan ven kénh dugc cai tao, khéng gian cong cdng ven séng
dugc mé réng va dinh hudng phét trién cac tuyén du lich thay.

i B2 BR oA B 2
I B

Hinh 2. Phén tich tach I6p hinh thai theo tién trinh phat trién, (Ngudn: Tdc gid, [8])
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Bang 1. Thdng ké dic diém hinh thai d6 thi tai khu vuc nghién ctu (Nguén: Tdc gid)

Giai doan Mang dudng Lo dat Cong trinh
Trudc 1893 Chua hinh thanh, giao thong thiy Chua dinh hinh Chua phét trién
Xudat hién tuyén tinh, theo bo kénh,
1893-1923 cau Binh Tay két n6i 2 ba kénh véi Dai - hep Nha truyén théng bam doc kénh
Chg Binh Tay xua.
Quy hoach dinh hinh, cactuyéndoc | o 15 yia phap, 16 dt dai, vuong | Nha 8ng, nha kho két hap nha 6,
1923-1950 kénh va mot sé tuyén vudng goc noi LA s e
s s A , goc bo kénh dang kién trdc tan c6
vao cac khu dan cu phia sau
» A . . i Mat d6 dan cu gia tang, nha tam,
1950-1975 Mé& rong tu phat Chia nhé, bién dang khong déng bo
1975-1995 Ha tang hau.nhgr khor\g phiat trién, Lsn chiém, I6n xon Nha tam, c,ap 3-4, Ifan ctnem, kién
khong gia tang giao théng trdc tam, I16n x6n
PPN oo o A Tai cau truc cuc b, hgp khaoi, phan o e ol s - ,
1995-2010 Quad tdi, nang cap ting phan héa Bé tong cot thép, cao tang nho
Cai tao canh quan, khoi phuc dudng 2 . . e i . N . 2
2010-2024 thiy, cau di bo (s6 7) két néi khu vuc Cai tao, chinh treing,thp khoi xen ké | Xuat hién npa cao tang,\xu hucpg cai
A o . o cl mdi tao chinh trang nha kho ci
Quan 6 (trudc sap nhap)

2.3.Nhan dién cac gia tri khéng gian dé thi va dac trung kién triic

2.3.1. Ddc trung hoat ddng trén kénh rach

Qua phan tich hinh thai va tién trinh lich s c6 thé thdy céc gia
tri dac trung vé hoat déng trén kénh rach nhu sau:

(i) Hoat déng thuong mai - giao thuong dudng thdy truyén
théng Cho néi - ghe hang: DPay la hoat déng mang gia tri lich st va
tao dung hinh anh dé thi. Tt 1au, BEn Binh Déng la nai tap két, budn
ban hang hoa ndng san, trai cdy, hoa kiéng... tir cac tinh mién Tay
qua dudng thay. Khu vuc nay hinh thanh cac khu cadng dan sinh la
diém trung chuyén hang hda nho 1&, theo ki€u “nha kho + thuyén +
mat tién budn ban”. Khu vuc nay cé dic trung giao thuong nhén
nhip theo mua: Dac biét dip Tét, khu vuc nay tré thanh chg hoa tét
ndi trén kénh Tau HA, mot nét van hoa ddc dao. Tuy nhién hién nay
hoat dong nay giam dan do giao thong thay bi han ché, nha kho
xudng doc kénh khéng con. Hién nay, chinh quyén dia phuong né
lyc duy tri cac hoat déng budn ban dip 1€, Tét nham khoi phuc va
gin gilf cac gid tri dac trung mang tinh lich s ctia khu vuc. Hinh anh
Cau Binh Tay (xay dung tur thé ky 19) la minh ching ré nét cho gia
tri cGla hé théng giao théng thuy, thé hién kha ning két ndi hai bs
kénh déng thai dap ting tét yéu cau vé khoang théng thily cho hoat
dong tau thuyén tap nap trén kénh Tau Hu. Trong giai doan hién
nay, du Cau di b s6 7 da dugc phuc dung va 16ng ghép cac hinh
anh |& hoi Tét truyén thdng, cong trinh nay van chua thé thay thé
gia tri lich s, van hoa doc ddo ctia Cau Binh Tay trudc day.

(ii) Hoat dong sinh hoat dan cu gan lién véi mat nudc: Giai doan
trudc 2010, nhiéu hé dan sinh séng ven kénh, trong cac ngéi nha
mat tién Bén Binh Dong, lung quay ra hém, mat hudng ra soéng.
Trudce khi dudng bd phét trién manh, thuyén la phuong tién di lai
chl yéu. Dac trung khong gian: Khong gian "séng - buén - van
chuyén" dan xen: Nha &, kho, diém bén hang va bén dé ghe thudng
két hgp chung trong mot 16 dat. Hinh 3, 4 va 5 cho thay dac trung
kién trdc tai khu vuc B&n Binh Déng, dac biét la khu vuc cau di bo,
day nha kho két hgp nha & van tén tai dén hién nay.

(iii) Hoat dong ti€u thu cong - kho bai truyén théng, kho chia
hang, xudng mac, xudng ca khi nhé: Trudc day, mot sé cong trinh
dang nha kho ven séng duing chifa gao, nong san, g6, hoac hoat
dong gia cong tha cong. TU thap nién 1980-2000, c6 su chuyén ddi
thanh ctfa hang vat liéu xay dung, ctia hang néng san.

(iv) Hoat ddng van héa - 1€ hoi dac trung mién Nam: Cho hoa Tét
trén Bén dudi Thuyén la sy kién thudng nién I6n nhat, thu hat ngudi
dan va du khach dén mua hoa, chup anh, trai nghiém. Bén canh do,
khu vuc nay ciing hinh thanh khéng gian van héa céng dong tu
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phat: Cac diém tu hop sinh hoat nhé nhu quan nudc, ban ¢ ven
dudng, hay cac hoat ddng tam linh gan dinh, miéu.

(v) Giao thong va hoat ddng dé thi hién dai (giai doan sau 2000):
Tuyén dudng B&n Binh Déng ngay nay la truc giao thong chinh &
Quan 8 (trudc khi sép nhap), thudng xuyén ket xe gid cao di€ém. Hinh
anh xe c6 déng duc, ap luc giao thong trd thanh dac trung khéng
gian dé thi. Bén canh d6, hinh anh d6 thi véi cac céng trinh xen cai,
cai tao tu phat, nha & nhiéu tang, xen 1an cong trinh cl xuéng cap,
dac trung cda qua trinh dé thi héa “chen 1an”. Mét phan bg keé da
dugc nang cap, cai tao canh quan vdi via he, cay xanh va tuyén

Hinh 3. Cau Binh Téy (thé ky 19) [1] va Cau di B s6 7 tai khu vuc Bén Binh Bdng [10]

2.3.2. Hinh thdi kién trac va khéng gian dé thi

Trong pham vi nghién ctu, hinh thai kién trac biéu hién dac
trung chd yéu trén 2 truc dudng chinh la Bén Binh Bong (doan tu
duong Nguyén Van Cla dén duong Nguyén Ché Nghia) va dudng
Nguyén Van Cla. Thuc té trén dudng Nguyén Ché Nghia cling c6
mét s6 cong trinh ¢é gid tri, cing nhu day nha c¢6 trén Bén Binh
Dong (doan tir dudng Nguyén Ché Nghia dén dudng Bui Huy Bich)
c6 nhiéu gia tri nhung trong khung nghién ctru lua chon khéng bao
g6ém khu vuc nay.

DaGi vai hinh thai kién trac trén 2 truc dudng nay, cé 2 giai doan
mang lai dau an gid tri kién tric: Giai doan 1923-1950 va giai doan
sau 2010
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Hinh 5. Dy nha kho két hgp nha & trén Bén Binh Dong cd gid tri hinh thai dac trung,
trudc vao sau khi cdi tao nam 2025 (Ngudn: Tdc gid)

+ Giai doan 1923-1950, cong trinh kién tric trén mat tién truc
dudng Bén Binh BPong dugc phat trién manh mé. Khu vuc nay cé dic
trung kién tric bao gém cac khu vuc nha & va day nha kho gao két
n6i khu nha may bén kia kénh Tau HU. Khu vuc nay do ngudi Hoa
lam cht nhung viéc xay dung lai, dugc thuc hién bai cac nha thau
Singapore. Kién tric thudng dugc xay theo dang nha phé véi bé
ngang hep, nham tang s6 lugng nha mat tién va nhd d6 mau chong
thu héi von dau tu xay dung. Tang trét la ca s& kinh doanh, chanh,
va tang trén la nha 6. Chi tiét trang tri lai mang anh hudng phuong
Tay vai cac cay cot dugc xay bang gach, lan can gach hoac bang sét,
g chi lam bang thach cao hodc voi.

Cum cong trinh dugc xay dung theo hinh thic nha 6ng dac
trung, chiéu ngang hep, chiéu sau kéo dai. Tang trét thudng dung
lam nai kinh doanh hodc kho chiia hang, tdng trén dé &. Mt tién
day nha kho dugc xay dung theo I6i kién trdc pha tron gilra Dong -
Tay, thé hién qua céc chi tiét nhu phu diéu thach cao (hoac dap véi),
mai ngoi, clra g6 1a sach. Mot s6 nha & riéng lé ciing ¢6 hinh thic
kién truc tuong tu nhung chi yéu tang trét dé &, hodc thuong mai
nho. Hinh 4 va Hinh 5 da phan tich gia tri hinh thai kién trac giai
doan 1923-1950. Trong dé hinh thai kién trdc Indochina véi sy két
hgp Bong - Tay thich ting véi diéu kién ban dia la mét dac trung cho
kién tric giai doan nay.

-
Nha &
riéng 1é

truc giai doan nay. Mat bang cac céng trinh theo kiéu nha éng thich
hgp véi viéc phan chia quyén st dung cho cac hé gia dinh ciing nhu
két hgp vai phuong thdc budn ban tu nhan. M6 hinh nha kho két
hop nha & ciing la su phat trién linh hoat, phu hgp véi hinh thai séng
rach va hodc hoat ddng buén ban trén bén dudi thuyén.

Dac trung chi tiét kién tric (Hinh 8) véi cac chi tiét kién tric két
hgp Déng - Tay, gilta Phap - Hoa - Viét cling mang lai gia tri dac sac
cho cum céng trinh trén mat tién Bén Binh Dong.

Hién nay day nha kho c8 cé tudi tho hon 100 ndm da dugc cai
tao chinh trang, mat tién céng trinh dugc son lai tao bd mat d6 thi
khang trang hon. Tuy nhién céc khéng gian trong nha con xuéng
cdp, van chua co giai phép gia tang gia tri st dung.

Hinh 8. Chi tiét trang tri pha tron kién tric Ddng - Tay, bao gom ban cong hoa tiét chit
“Tho” (tréi), phu diéu thach cao dau hdi (trén - phai), clfa s6 g6 1& séch (dudi - phai)
(Ngudn: Nhém tdc gid)

+ Giai doan sau ndm 2010 véi qua trinh chinh trang d6 thi, viéc
xay dung cho phép hinh thanh céc céng trinh nha & véi thiét ké
nghiém tuc va bai ban. Nha & 3-4 tang két hgp thuong mai dich vy,
két cau bé tdng cét thép chi tiét hién dai vdi cta kinh, lan can sat,
mat tién son nuGc hodc 6p gach.

Cac cong trinh kién tric két hgp nha & va chic nang thuong mai
dich vu & tang trét (hodc tang trét va lau 1). Mac du cac cong trinh
riéng lé c6 cac gia tri nhat dinh vé mat sir dung va hinh thic kién
trac, tuy nhién cac ki€n tric nha & nay thiéu su nhat quan trong hinh
dang, chi tiét kién tric. Cac cong trinh nay dugc xay xen ké vai cac
céng trinh cdp 3-4 hinh thanh trong céc giai doan 1950-1995 dan
dén viéc khéng tao nén mat ding truc phé cé gia tri thdm my hoic
ban séc db thi rd rét. Mat ding doc truc dudng Nguyén Van Clia thé
hién sy thiéu dong bo vé chiéu cao, phong cach kién tric va vat liéu
hoan thién, gép phan tao nén cam giac 16n xon trong khong gian
dudng pho. Bac biét, vao ndm 2016, su xuat hién ctia chung cu Binh
Péng Xanh (s6 557 Bén Binh Dong) da lam thay d6i hinh thai kién
trac trén truc dudng Bén Binh Béng (Hinh 10).

Hinh 7. Hinh thai kién tric nhak

Hinh 6 va Hinh 7 da phan tich gia tri hinh thai kién truc giai doan
1923-1950. Trong d6 hinh thai kién tric Indochina véi su két hop
Dong - Tay thich tng véi diéu kién ban dia la mot déc trung cho kién

Hinh 9. Hinh théi kién tric nha 6 két hgp thuong mai trén dutng Nguyén Van Cla
(Ngudn: Nhdm tdc gid)
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Hinh 10. Mdt ding kién tr.ﬂc dutng Nguyén Van Cda nam 2025 (Ngudn: Nhdm tdc gid)

3.CAC PE XUAT DINH HUGNG PHAT TRIEN VA BAO TON GIA
TRI KHONG GIAN KIEN TRUC

3.1. Gia tang gia tri hinh thai ki€n truc trén Bén Binh Péng

D6i vai khu vuc nha kho va nha & trén truc dudng Bén Binh
Dong, cac danh gia da chi ra rang khu vuc nay s& hitu nhimng gia tri
nhat dinh vé hinh thai kién tric. Do vay, viéc phat huy céac gia tri
khong gian kién trdc tai BEn Binh Dong can tap trung vao gilr gin
hinh thai kién tric dic trung déng thai phat trién va nang cao gia tri
strdung cla céc cong trinh.

Dé xuét nay dua trén trudng hgp dién hinh vé viéc cai tao khu
vuc nha kho két hgp nha &, theo giai phap bao tén b khung céng
trinh, bao gom giir lai mai thép, tudng gach tréc son va hé két cau
khung dam thép nham gil gin ky Gc d6 thi thai ky phat trién cong
nghiép hda dau thé ky 20. Hinh anh mat dung kién tric Bong
Duong dugc thé hién rd qua cac chi tiét nhu vom cla, lan can va
diém mai. Tuy nhién, hién nay viéc cai tao va chinh trang mai chi
dimng lai & viéc son lai mat tién, trong khi chua c6 giai phap cu thé
nham khai thac va phat huy hiéu qua st dung ctia cong trinh.

Do vay, doi véi day nha kho va nha ¢ mat tién dudng, hudng
nghién ctru phat trién gia tri hinh thai ki€n tric |a dé xuat viéc khai
thac st dung céng trinh véi khéng gian da dang. Trong giai doan
hién nay, viéc khai thac sit dung khéng gian con dugc ma rong vé
phia khu nha kho phia sau trong khi khu vuc nay chua c6 du én khai
théac va dau tu (Hinh 11). Gia tang gia tri s dung bdng viéc st dung
da nang khong gian véi nhiéu cong nang, gia tang cac khong gian
cong cdng va ban céng céng (Hinh 12) tai cac cong trinh nha kho
két hgp nha 6. C6 thé tich hgp quén ca phé, cra hang sang tao, hoi
chg nghé thuat, chg néng san tao dong tién mang lai hiéu qua kinh
doanh va duy tri hoat déng phi lgi nhuéan va nghé thuat.

b L, L

¥ = O »
Hinh 11. Khu vuic dé xudt nghién cu mé& rong khong gian, st dung khu nha kho tam
phia sau cho hoat dong cong dong va gia tang hiéu qua khai thac (Ngudn: Phan Chi Diing)

sl e et k s
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Hinh 12. Dé xuat khai thac khdng gian sit dung hiéu qua, két hgp cac khong gian cong
cOng trén truc dudng va gia tang khong gian bén cdng cong bén trong cong trinh (Ngudn:
Phan Chi Diing)

Giai phap khdng gian dugc cai tao t6i gian, sir dung nghé thuat
thi giac (tranh tudng, sap dat, trién 1am) dé kéo cdng déng quay tré
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lai khong gian tiing bi lang quén. Viéc céi tao va st dung khong gian
bén trong cong trinh dugc két néi vai cac khéng gian cong cong va
ban cong céng trén truc dudng Bén Binh Pong, két néi toan bd
khéng gian bén trong nha véi khu vuc Cau di bé s6 7 tai khu vuc
hoat déng séng déng.

Gidi phap khéng gian dugc dé xuat theo hudng cai tao téi gian,
két hop tng dung nghé thuat thi gidc nhu tranh tudng, sap dat va
trién 1am nhdm thu hut céng déng quay trd lai nhing khéng gian
tuing bi lang quén. Viéc cai tao va té chuc lai khéng gian bén trong
cong trinh dugc dinh hudng két néi vai cac khéng gian cong cong
va ban céng cong doc truc dudng Bén Binh Bong, dong thsi mé
rong lién két dén khu vuc Cau di bd s6 7 nai tap trung cac hoat dong
cédng doéng sb6i déng.

3.2. Chinh trang khéng gian kién tric truc dudng Nguyén
Van Caa

Qua trinh phét trién khong gian kién tric doc tuyén dudng
Nguyén Van Cla chiu &nh hudng manh mé tir giai doan 1950-1995,
dan dén tinh trang phat trién thi€u kiém soat, phan manh va I6n
xOn. Nhiéu céng trinh kién trdc mang phong cach Bong Duong,
dugc xay dung ti thap nién 1920, da dan bi thay thé. Bén canh do,
mot s6 nha kho va cong trinh phu trg hién da xuéng cap nghiém
trong, lam giam gia tri canh quan kién trac khu vuc.

Trong giai doan 1950-1995, kién truc khu vuc phat trién mét
céch thiéu kiém soat, dan dén tinh trang xay dung tu phat. Cac cong
trinh nha gach va bé tdng c6t thép cao tir 1 dén 3 tang, mang phong
cach hién dai, dugc xay xen cai vdi cac cong trinh kién tric Déng
Duong ti thap nién 1920. Su pha tron nay tao nén mat tién phd 16n
x6n vé kiéu dang, mau séc va vat liéu. T sau ndm 1995, mot s6 can
nha da dugc cai tao, nang cap vdi viéc 6p da hoac st dung kinh
cudng luc, tuy nhién van thi€u su déng bo vé thiét ké mat ding,
khéng tuan theo mét dinh hudng quy hoach t8ng thé. Tang trét ctia
nhiéu ngéi nha dugc chuyén déi chiic nang thanh ctra hang tap hoa,
tiém ca khi, stia xe hodc dich vu an uéng. Khéng gian séng va kinh
doanh thudng dan xen trong cing mét céng trinh, theo mo hinh
shophouse truyén théng.

M6t s6 nha kho cii lién quan dén hoat ddng thuong mai ven
kénh van con hién dién, tuy nhién da xuéng cap nghiém trong. Mot
phan trong s6 d6 dugc cai tao dé phuc vu muc dich st dung mai,
trong khi mét sé khac dang bi bé hoang. Nhiing nha kho nay
thudng c6 kiéu mai ngoi, két cdu tudng gach day va cla sat trugt
I6n, dac trung cho kién tric nha kho thoi Phap hodc giai doan hau
thudc dia. Hién nay, hau hét cac cong trinh nay déu xuéng cap nang
né va chi con lai rat it gia tri s&t dung.

Nam 2016, Chung cu Binh BPéng Xanh dugc xdy dung tai géc
dudng Bén Binh Bong va Nguyén Vén Cua, khién khong gian truc
dudng vén da 16n xon cang mat di dac trung kién tric ctia giai doan
1920-1950. Cong trinh cao tang nay c6 mat ding theo phong cach
hién dai, véi cac 6 clia vudng két hgp phan vi ding, tao nén hinh
khoi dé s, tuang phan ré nét véi dudng nét hinh thai truyén thong
cla truc dudng.

Cac dé xuat cho cai tao chinh trang khéng gian kién tric trén
truc duding Nguyén Van Cia: C6 3 muic do dé xuat

+ Git lai cac cdng trinh ki€n trdc co gia tri vé hinh thai giai doan
1920-1950 (kién tric c6 - phong cach Béng Ducng) va sau 2010
(kién trac hién dai)

+ Cai tao chinh trang: gém chinh trang mat tién, hodc cai tao
chiéu cao cuc bd d6i véi kién tric giai doan 1995-2010

+ Thay thé va xay méi cac kién trac kho xuéng cap khong co kha
nang cai tao va sir dung, cac kién trdc trong giai doan 1950-1995.

Két qua dé xuat cai tao chinh trang hinh thai kién tric dugc mé
phong nhu hinh 13 va hinh 14.
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Hinh 13. D& xudt chinh trang mat dudng hudng phia Dong truc dung Nguyén Van Cha (Ngudn: Vi Biic Nguyén)
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Hinh 14. Dé xudt chinh trang mt dutng hudng phia Tay truc dudng Nguyén Van Cla (Ngudn: Vi Diic Nguyén)

4, KET LUAN

Phuong phap Hinh thai hoc danh gia sau hon céac yéu t6 cdu
thanh khéng gian kién trac va do6 thi thong qua phuong phap
nghién ctu tach I6p theo béi canh tiing giai doan. K&t qua phan tich
hinh thai hoc gitp nhan dién mét cach day da gia trinh hinh thai
khéng gian, tir dé c6 nhiing giai phap dé xuét phu hgp.

Trudng hgp Khu vuc Bén Binh Bong la mét trong nhiing vi du
dién hinh cho mét khéng gian db thi giau gia tri lich st - van héa,
hinh thanh va phat trién theo truc giao thuong thdy ti cudi thé ky
19. Cau truc do thi doc kénh Tau Hu, hé thong 16 dat dai - hep va sy
dan xen gitra nha &, nha kho, thuong mai nho lé da tao nén ban sac
hinh thai doc ddo. Qua cac thai ky, khu vuc nay chiu tac ddng manh
mé cla d6 thi héa nhung van luu gitt nhiéu I6p tram tich kién trac
quy gia. Tuy nhién, su xuéng cap va phat trién thi€u kiém soat dang
lam mai mot ban sac dé. Viéc nghién ctu hinh thai hoc 1a co sé khoa
hoc quan trong dé€ dinh hudng bao ton thich tng.

Cac giai phap dé xuat cta bai bao gép phan dinh hudng viéc git
gin cac gia tri khéng gian dd thi va phat trién gia tri hinh thai kién
tric mot cach bén viing.
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Quan ly phat trién cac khu céng nghiep tren
dia ban tinh Hung Yeén theo huéng bén ving

Managing the development of industrial parks in Hung Yen province in a sustainable direction
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Email: Tranngoc_phu2003@yahoo.com, Nguyennhumanh12ac@gmail.com

TGM TAT

Tai Viet Nam, cac khu cang nghigp (KCN) d& dang gap tich cuc cho
tang truang kinh t& nhung chra dang gap nhiéu cho phat trién
bén vitng do nhitng tac dang tiéu cuc dén méi trudng sinh thai.
Trong bdi cénh phat trién bén viing va ting trudng xanh dang tré
thanh xu thé bao trum trén toan céu, cing vai yéu cdu tir thyc tign
trong nudc, vigc chuyén ddi va phat trién cac KON theo huéng bén
virng |3 tat yéu.

Ndi dung bai viét nay, trinh bay thuc trang, co hdi, thach thic, rao
can va gidi phap quén Iy phat trién cac KON trén dia ban tinh Hung
Yén theo huang bén vimg.

Tir khéa: Khu cong nghigp, khu céng nghigp bén ving, theo huang
bén virng, phat trién bén ving.

ABSTRACT

In Vietnam, industrial zones have contributed positively to
economic growth, but have not contributed much to sustainable
development due to their impacts on the ecological environment.
With the trend of sustainable development and green growth being
the overarching trend in the world; stemming from the demands
of domestic practice, the transformation and development of
industrial zones in a sustainable direction is inevitable.

The content of this article presents the current situation,
opportunities, challenges, barriers and solutions for managing the
sustainable development of industrial parks in Hung Yen province.
Keywords: Industrial park, sustainable industrial park, in a
sustainable way, sustainable development.

1.DAT VAN DE

1.1. KCN bén viing trén thé gi6i va Viét Nam

Trén thé gidi, nhiéu quéc gia da trién khai mé hinh khu
cong nghiép bén vimng (KCNBV) dudi dang cac KCN sinh thai va
KCN - d6 thi - dich vu [4]; song & Viét Nam m6 hinh nay van con
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kha mdgi mé, da va dang thuc hién thi diém & mot s6 KCN; Viét
Nam hién c6 khoang 563 KCN nam trong quy hoach tai 34 tinh
thanh, véi 397 khu da dugc thanh lap va 292 khu dang hoat
déng, viéc thic ddy phat trién KCN sinh thai sé déng gép dang
k& vao né luc tng phé véi bién déi khi hau, huy déng nguén luc
tu khu vuc tu nhan cho giai phap cong nghiép xanh, dam bao
an ninh nang lugng va phét trién bén vimng (PTBV). Cach thic
trién khai mé hinh KCNBV & Viét Nam la chuyén d8i tir cdc KCN
truyén théng sang mé hinh KCN sinh thai bang cach chu trong
dén cac tiéu chi cia mé hinh KCN sinh thai.

Day la cach lam khéc so véi cac quéc gia trén thé gidi (hinh
thanh va xay dung KCN sinh thai ngay ti dau); mé hinh KCN
cua Viét Nam dugc coi la mét trong nhiing gidi phap thuc hién
kinh té€ tuan hoan (quy dinh tai phap luat vé bao vé méi
trudng). Do d6, phai dugc 16ng ghép vao 'Chién lugc thuc hién
sdn xudt va tiéu dung bén ving dén nam 2030, 'Chién lugc
tdng trudng xanh qudc gia giai doan 2021-2030, tdm nhin
2050, 'Dé an phat trién kinh t& tuan hoan tai Viét Nam', 'Dé an
vé nhiing nhiém vu, gidi phap trién khai két qud Héi nghi
COP26'.

1.2. Muc tiéu cha viéc xay dung KCNBYV tai Viét Nam

Muc tiéu cta viéc xay dung KCNBV 1a nham tao ra mét méi
trudng san xuat céng nghiép hai hoa véi cac yéu té kinh té, xa
hoéi va méi trudng, hudng téi PTBV va tang truédng xanh; bao
gém viéc nang cao hiéu qua st dung tai nguyén, gidm thiéu 6
nhiém, tao ra nhiéu viéc lam, ndng cao chat lugng cudc séng
cho ngudi lao déng, déng thai thu hat dau tu trong va ngoai
nudc [3]. Xay dung KCNBV huéng téi cac muc tiéu cu thé sau:

a. Muc tiéu tang trudng kinh té: (i) Thu hat dau tu, tao ra
nhiéu viéc lam, tdng trudng kinh té€ cho dia phuong va ca nudc;
(ii) Nang cao nang luc canh tranh cta cac doanh nghiép (DN)
trong KCN, thuc ddy ddi méi cong nghé va san xuat sach hon;
(i) Phat trién cac nganh céng nghiép hé trg, cobng nghiép céng
nghé cao, céng nghiép ban dan;

b. Muc tiéu bdo vé méi trudng: (i) Gidam thi€u & nhiém moi
trugng (khéng khi, nuéc va dat); (i) S&¢ dung hiéu qua tai
nguyén, nang lugng va nudc; (iii) X ly chat thai cong nghiép
mot cach hiéu qua, hudng téi kinh té tudn hoan; (iv) Ap dung
cac cdng nghé xanh, than thién véi méi trudng trong san xuat;

¢. Muc tiéu phat trién xa hoi: (i) Tao ra nhiéu viéc lam, nang
cao chéat lugng cudc séng cho ngudi lao dong; (ii) Pam bao an
sinh xa héi, cung cdp cac dich vu, tién ich cho ngudi lao déng
va cdng doéng xung quanh; (iii) Nang cao chat lugng nguén
nhan luc, dao tao va phat trién ky ndng cho ngusi lao déng.
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1.3. Vai trd cha viéc xay dung KCN bén viing tai Viét Nam

Vai tro cia KCNBV nhin nhan & ca ba tru cét, nhu sau:

a. DGi vai kinh té: Phat trién KCNBV tao dong luc cho tang
trudng kinh té€ dia phuong va ca nudc, dac biét la thuc ddy phat
trién céng nghé phu trg, nang cao ting dung céng nghé trong
DN vUlra va nho. Theo d6, cac DN trong KCNBV sé gia tang hiéu
qua hoat dong nho tan dung dugc lgi thé von cé ctia KCNBV.
B&i, cdc DN trong KCNBV sé tiét kiém chi phi trén cg s& san xuat
mang tinh lién két va tuan hoan vdi cac DN khac;

b. D6i vai xa héi: KCNBV thu hat dong vén dau tu trong va
ngoai nudc, tao viéc lam mdi trong céc linh vuc céng nghiép va
dich vu. Bén canh dé, KCNBV tao déng luc nang cao chat lugng
ngudn nhan luc cha cac dia phuang trén co s& doi hoi cao vé
ngudn nhan luc lanh nghé va chat lugng, truc ti€p dao tao
ngudn nhan luc nay ca vé trinh d6 chuyén moén va ky nang
nghé nghiép. Cac du an phat trién nha &, cai tao va nang cap hé
théng co s ha tang dam bao doi s6ng ngudi lao déng, dam
bdo an sinh xa hoi [6];

c. B&i v6i moi truong: KCNBV ¢6 vai trd quan trong doi voi
méi trudng, gitp gidam nguén gay 6 nhiém méi trudng, giam
chat thai céng nghiép, tiét kiém nang luong, sir dung hiéu qua
nguon tai nguyén, ap dung hé théng quan ly chat thai tién tién,
st dung nguyén liéu tai tao. Dong thdi, iing dung cac céng
nghé cao, than thién trong cac hoat ddng san xuat va xu ly rac
thai.

Tom lai, viéc xay dung KCNBV la mét xu huéng tat yéu, phu
hgp véi xu thé phat trién toan cdu hudng tdi tdng trudng xanh
va PTBV. Cac KCNBV khéng chi mang lai lgi ich kinh té€ ma con
gop phan quan trong vao viéc bdo vé méi trudng va nang cao
chat lugng cudc s6ng clia ngudi dan, clia dia phuang c6 KCN va
cho cd nudc.

Song méi dia phuong lai c6 s6 lugng KCN khac nhau: (i)
Mién Nam tap trung nhiéu KCN Ién tai Binh Duong (nay thudc
TP.HCM), Bong Nai, Long An (nay thudc tinh Tay Ninh), TP.HCM;
(ii) Mién Trung c6 cac KCN tai Quang Nam (nay thuéc Da Nang),
Quang Ngai, Binh Binh (nay thuéc tinh Gia Lai), Thura Thién
Hué&, Nghé An; (iii) Mién Bac vai nhiéu KCN & cac tinh nhu Ha
N&i, Bac Ninh, Hai Phong, Hung Yén, Vinh Phuc (nay thudc tinh
Pha Tho). Trong d6, Hung Yén dang néi 1én nhu mét diém dén
hap dan cla cac nha dau tu.

Noéi dung sau day dé cap dén thuc trang, co hoi, thach thic,
rao can va giadi phap quan ly phat trién cac KCN trén dia ban
tinh Hung Yén theo hudng bén viing.

2. THUC TRANG, CO HOI, THACH THUC, RAO CAN TRONG
QUAN LY PHAT TRIEN CAC KCN TAI TiNH HUNG YEN

2.1. Thuc trang cac KCN tinh giai doan sap nhap

a. Thuc trang quy hoach, nguén luc va dinh huéng KCN tinh:

Trén dia ban tinh Hung Yén (trudc khi sép nhap) cé 35 KCN
dudc quy hoach phat trién, véi dién tich 12.048,63 ha.

Tinh Thai Binh (trudc khi sap nhap) c6 08 KCN (ndm ngoai
Khu kinh té€ tinh Thai Binh) dugc quy hoach phat trién, vgi dién
tich 1.477,48 ha.

Quy hoach KCN toan tinh, dic biét la trong béi canh sap
nhép, c6 nhiing dién bién dang chu y. Tinh Hung Yén (cd) va
tinh Thai Binh (c@) da cé nhiéu KCN dugc quy hoach va phat
trién. Tuy nhién, viéc sdp nhap mang lai nhiing thay d8i trong
quy hoach téng thé va dinh hudng phat trién cla cac KCN
trong tinh m&i. Quy hoach t6ng thé KCN mdi can luu tdm dén
dia di€m xay dung (can can nhdc cac yéu t6 két ndi giao théng,
ti€p can ngudn lyc va kha nang phat trién cac cum céng nghiép

phu trg). Cong tac quy hoach can cé tdm nhin dai han cho su
phat trién cda khu vuc va vung, ddm béo su hai hoa giia ting
trudng kinh té€ va bao vé méi trudng;

Anh huéng ctia viéc sap nhap t6i quy hoach, nguén luc va
dinh huéng KCN:

- Quy hoach téng thé: Viéc sap nhap dan dén viéc phai diéu
chinh quy hoach cac KCN, nham t&i uu héa nguén luc va tiém
nang cla tinh mdéi.

- Phan bé nguén luc: Sau khi sap nhap sé cé su phan bé lai
nguén luc, dat dai, ha tang va tai chinh dé phat trién cac KCN.

- Dinh hudng phat trién: Viéc sap nhap dan dén dinh huéng
lai nganh nghé, linh vuc uu tién phat trién trong cac KCN, nham
tao ra su phat trién hai hoa va bén ving cho tinh méi.

b. Thuc trang quan ly va phdt trién cdc KCN tai tinh Hung Yén
(truéc khi sdp nhdp):

Thuc trang quan ly va phat trién céc KCN tai tinh Hung
Yén dang ¢6 nhiing chuyén bién tich cuc, véi nhiéu KCN da di
vao hoat déng va thu huat dau tu hiéu qua. Tuy nhién, van con
mot sé thach thic can gidi quyét, dac biét la trong viéc phat
trién céng nghiép hé trg va quan ly moéi trudng. Diém ndi bat:

- Phat trién manh mé: Tinh Hung Yén (cG) c6 12 KCN da
dugc thanh lap, trong d6 10 KCN da di vao hoat dong, vdi téng
dién tich hon 2.773 ha. Tinh Thai Binh (cG) c6 06 KCN (nam
ngoai Khu kinh té Thai Binh) da dugc thanh lap, da di vao hoat
déng, véi téng dién tich 875,15 ha. Bén canh d6, Khu kinh té
Théi Binh dugc quy hoach 8.020 ha cac KCN, KCN - d6 thi - dich
vu. Dén nay, trong d6 c6 5 KCN da thanh lap véi dién tich 1.893
ha, trong dé cé 4 KCN di vao hoat déng.

- Thu hat dau tu: Trong 10 KCN (tinh Hung Yén cd) di vao
hoat déng c6 691 du an dau tu (387 FDI va 304 DDI) con hiéu
luc, vGi téng vén dau tu von dang ky khoang 7.355 triéu USD va
53.484 ty déng; trong d6, c6 515 dy &n da di vao hoat dong san
xudt kinh doanh (221 dy an DDI va 294 dy an FDI) véi téng v6n
dau tu thuc hién 5.073 triéu USD va 34.400 ty déng. Trong 06
KCN (tinh Thai Binh c() di vao hoat dong cé 158 du an dau tu
(71 du &n FDI va 87 DDI) con hiéu luc, véi téng vén dau tu von
dang ky khoang 801 triéu USD va 12.612 ty déng; trong dé, c6
114 du an dang hoat dong san xuat kinh doanh (66 dy an dau
tu DDI va 48 du an FDI), véi tng vén dau tu da thuc hién 591
triéu USD va 7.125 ty dong. Bén canh d06, trong Khu kinh té Thai
Binh, c6 232 du &n (62 dy an FDI va 170 du an DDI), véi téng
vén dang ky dau tu khoadng 193.000 ty déng.

- Tang trudng san xuat: Cac KCN dong gop dang ké vao
tang truéng kinh té cla tinh, tao viéc lam va tang thu ngan
sach;

- Hoan thién ha tang: Tinh chu trong dau tu xay dung ha
tang KCN, dac biét 1a hé théng x& ly nudc thai tap trung, gép
phan bao vé méi trudng.

2.2. Co héi, thach thuc, rao can trong quan ly phat trién
cac KCN sau sap nhap

a. Co héi phdt trién cdc KCN

Tinh Hung Yén (mgi) cé 43 KCN (nam ngoai KKT) dugc
quy hoach phét trién, véi dién tich 13.526,28 ha. Trong d6,
c6 18 KCN da dugc thanh lap, véi quy moé dién tich 3.998,53
ha, v6i téng von dau tu dang ky la 412,25 triéu USD va
21.846 ty dong (khong bao gom von dau tu cha 3 KCN do
nha nuéc dau tu).

Lay ké dén hét Quy 11/2025, trén dia ban tinh c6 16 KCN
(ngoai KKT) dugc thanh lap va di vao hoat déng, dau tu xay
dung ha tdng dugc khoang 3.224,03 ha. Téng dién tich dat da
cho cac du an tha cap con hiéu luc thué lai la 1.731 ha.
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Dén nay, cac KCN (ndm ngoai KKT) cla tinh Hung Yén c6 849
du 4n dau tu (458 FDI va 391 DDI) con hiéu luc, véi téng vén dau tu
von déng ky khoang 8.156 triéu USD va 66.096 ty dong. Trong do,
da c6 629 dy an dang hoat déng san xuat kinh doanh (gém 287 dy
an dau tu trong nudc va 342 du an dau tu nudc ngoai), téng vén
dau tu da thuc hién cla cac du an trong KCN khoang 5.664 triéu
USD va 41.525 ty dong.

Theo danh gia ctia UNIDO, Viét Nam la mét trong sé it quéc gia
trén thé gidi thanh cong trong viéc thé ché héa mé hinh KCN sinh
thai tai cac van ban quy pham phap ludt (Nghi dinh sé
82/2018/ND-CP va s6 35/2022/ND-CP) [2]. Nhiing thuan Igi ciing
nhu cac co héi khi trién khai xay dung mé hinh KCNBV gém:

Déi vai DN, phat trién ha tang KCN va DN th cap, trén co s&
hiéu r6 Igi ich va dinh huéng cta Chinh phd, DN sé ch déng xay
dung 16 trinh va thuc hién gidi phap chuyén d8i, xdy dung mai KCN
sinh thai theo chién lugc san xudat kinh doanh va tham gia cac
chuéi gia tri toan cau.

Vé dai han, chuyén d8i mé hinh KCN théng thudng sang mé
hinh KCN sinh thai gitp thu hat lan séng dau tu méi, chat lugng
cao. KCN va DN sinh thai dugc uu tién hé trg vé thong tin, khoa
hoc ky thuat, cdng nghé, tao diéu kién xudt khau hang héa, quang
ba thuong hiéu va tham gia cac chudi gia tri; uu tién ti€p can cac
khoan vay uu dai ti cac ngan hang, t6 chuc tai chinh ciing nhu cac
uu dai dau tu.

Viéc chuyén d6i theo hudng kinh t€ xanh, kinh t€ tuan hoan
trong cac KCN la giai phap khac phuc nhitng anh hudng clia hoat
doéng céng nghiép dén méi trudng, giam lang phi tai nguyén va
thac ddy tang truédng bén viing. Cac DN trong KCN cha dong dau
tu, tim kiém va thuc hién cac gidi phap st dung hiéu qua tai
nguyén, san xuat sach hon, hgp tac céng sinh cong nghiép. Tur do,
giam chi phi dau vao théng qua tan dung nguén nguyén liéu gia
ré, gidm chi phi van hanh, cac san pham dam bao chat lugng va c6
trach nhiém véi méi trudng ¢ loi thé canh tranh cao hon, dac biét
d6i véi cac thi trudng phat trién.

b. Thdch thdic trong quan ly phat trién cdc KCN

Céng nghiép hé trg con cham phat trién, quy mé DN con nhd,
cong nghé con lac hau.

Su lién két gilta cac nha san xuat, dac biét la cac DN trong nudc,
chua chat ché; chua phéi hgp chat ché gilra cac co quan quan ly,
DN va céng déng.

Van dé vé quan ly moi truang tai mot sé KCN con nhiéu tén tai,
han ché, hoan thién hé thong x( ly nudc thai va cac bién phap bao
vé méi trudng dugc quan tam nhiéu nhat.

¢. Rao can trong quén ly phdt trién cdc KCN
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Viéc chuyén d6i cac KCN & Viet Nam sang mé hinh KCNBV con
mot s6 rao can vé:

- Quy hoach va phét trién ha tang KCN:

DE phat trién KCNBVY, ngay tu dau phai cé quy hoach téng thé
dé chuan bi nguén quy dat, nguén luc va lién két cac cum coéng
nghiép dam bao tinh cdng sinh céng nghiép.

Nhung vdi quan diém xay dung mé hinh KCN phat trién theo
hudng bén viing tir nén tang cac KCN co6 san, nhu vay phai diéu
chinh quy hoach (phai c6 tdm nhin t8ng thé, dai han cho sy phat
trién chung ctia mot khu vuc va moét vung) va ké hoach dau tu
phat trién ha tang (vdi nguén luc dau tu dugc quan tri hiéu qua)
vdi nhiéu van dé phat sinh.

Hon nita, KCNBV can phai nam & vi tri thuan lgi, tién két noi
phét trién cac cum cong nghiép san xudt phu trg, gidm chi phi van
chuyén trong lién két, trao d6i, tai ché san phdm va thuan lgi trong
viéc khai thac cac nguén lyc dich vy, néng lugng dung chung.

- Khung khé phap ly (thé ché chinh sach va co ché quan ly)

Thuc té trién khai, KCN phat trién theo hudng bén viing théng
qua mo6 hinh KCN sinh thai hay KCN - d6 thi - dich vu lién quan téi
nhiéu linh vuc khac nhau ctia nén kinh té.

Thi€u co ché tai chinh uu dai cho céc du an PTBV, ca ché quan
ly KCN theo huéng bén viing dang van hanh, chiu sy quan Iy va
giam sat cla nhiéu co quan chic nang tu Trung uong dén dia
phuong. [1]

Tinh phap ly ctia Nghi dinh Nghi dinh s6 35/2022/ND-CP cua
Chinh pht chua @0 manh, do chua cu thé va chua théng nhat céc
luat, nghi dinh chuyén nganh khac.

Khung khé phap ly nay gay kho khan cho hoat déng cuta cac
DN trong KCN, gay khé khan cho trién khai thuc hién cac hoat
dong céng sinh cong nghiép.

- Nguén vén va y thic tham gia lién két nganh cta cac DN
trong KCN:

Dé chuyén déi theo huéng KCNBV, doi héi cac DN trong KCN
phai c6 nang luc quan tri, du bao t6t va can c6 nguén luc tai chinh
manh dé dau tu trang thiét bi may mdc, cong nghé hién dai (dac
biét la hé théng x{t ly chat thai cong nghiép tao ra trong san xuat).
Trong 