A ISSN 2354-0818

CO' QUAN THONG TIN CUA Bﬁ GIAO THONG VAN TAI
S6731 (Thang 7/2023 - nam thit 64) | tapchigiaothong.vn | €-ISSN 2615-9791

éUAN LY, VAN HAN
' TRAM DUNG NGHI
TREN CAO TOC:

;THUC TRANG'
5 RVA GIAI PHAP




TONG BIEN TAP
NGUYEN VAN HUGNG
Dién thoai: 0913.54.55.66
Email: nguyenhuong.tcgt@gmail.com

P.TONG BIEN TAP
NGUYEN THANH HOA
Dién thoai: 0913.308.700

Email: hoatcgtvt@gmail.com

HOI DONG BIEN TAP

GS.TSKH. LA NGOC KHUE; GS. TSKH. NGUYEN NGOC HUE;
GS. TS. LUONG CONG NHG; GS. TS. PHAM HUY KHANG;
PGS. TSKH. DANG VAN UY: PGS. TS. HOANG HA; PGS.
TS. TRAN DAC SU; PGS. TS. NGUYEN VAN THU: PGS. TS.
TONG TRAN TUNG; PGS. TS. DAO VAN BONG; PGS. TS.
NGUYEN NGOC LONG; PGS. TS. PHAM DUY HOA; PGS.TS.
NGUYEN VAN HUNG; PGS. TS. NGUYEN HONG THAI; PGS.
TS. NGUYEN QUANG PHUC; PGS. TS. NGUYEN THI TUYET
TRINH; PGS. TS. NGUYEN HOANG LONG; PGS. TS. LE QUOC
TIEN; PGS. TS. NGUYEN THANH SON; PGS. TS. NGUYEN
THANH CHUONG; TS. TRAN DOAN THO; TS. NGUYEN
XUAN SANG; TS. KHUAT VIET HUNG; TS. NGUYEN NGOC
LONG; TS. LY HUY TUAN; TS. PHAM CONG TRINH; TS. TRAN
BAO NGOG; TS. VU HONG TRUONG; TS. LE BO MU TS.
NGUYEN VAN TUOI; TS. NGUYEN XUAN CUONG; TS. BUI
THIEN THU; TS. NGUYEN VAN BINH; TS. NGUYEN VAN
THANH; TS. PHAM HOAI CHUNG; ThS. HOANG HONG
GIANG; ThS. PHAM HUU SON; ThS. LAM VAN HOANG;.

TOA SOAN
106 Thai Thinh - Béng Da - Ha Noi

PHONG HANH CHINH TRI SU VA TRUYEN THONG

Hanh chinh Tri su
Dién thoai: (024) 3942.6389
Fax: (024) 3822.1153
Email: tapchigtvt@mt.gov.vn

Truyén théng
Dién thoai: (024) 3822.0392
Email: phongtruyenthong.gtvt@gmail.com

PHONG THU KY - BIEN TAP
VA PHONG VIEN THUGNG TRU

Thu ky - Bién tap
Dién thoai: (024) 3942.0744
Email: phongtkts.gtvt@gmail.com

Van phong Phéng vién
Thudng trd mién Trung va Tay Nguyén
16 Ly Tu Trong, quan Hai Chau, TP. Da Nang
Dién thoai: 0914.228.918
Van phong Phéng vién
Thudng trd mién Nam
17A Hong Ha, quan Tan Binh, TP. H6 Chi Minh
Dién thoai & Fax: (028) 3914.1489
Email: tapchigtvtmn@gmail.com

PHONG PHONG VIEN - TAP CHI DIEN TU
Dién thoai: (024) 3942.8737
Email: phongpv.gtvt@gmail.com

Gidy phép s6 465/GP-BTTTT
do Bo Thong tin va Truyén thdng cap ngay 26/09/2022

Tai khodn: Tap chi Giao thong van tai 118000001700
- Ngan hang Thuong mai C6 phan Cong thuong Viét Nam
- Chi nhanh TP. Ha Noi

M s6 thué: 0100104098

Ché ban tai Tap chi GTVT; In tai Cong ty CP In
Khoa hoc cong nghé Ha Noi
Bia 1: Tram dirng nghi V52
cao téc Ha Noi - Hai Phong
Trinh bay bia: Sinh Nguyén

A GIAOTHONG

oo,

'S} TRANSPORT MAGAZINE

CONTENTS

(-
U6
[t
10

.

ue Ly

® THANG 07

—

NAM THU 64)

Cap thiét nhu cau tram ding nghi trén cao toc
Urgent need for stopover stations on highways .
NHOM PV

Chat ché quy dinh vé tram dimng nghi trén cao téc
Strict regulations for stopover stations on highways N N B .
XUAN LOC - VU THANH

Xay dung, van hanh tram diing nghi trén cao téc con bat cap
Construction and operation of stopover stations on highways are facing inadequacies
NHOM PV

Lam gi dé hinh hai mang luéi tram diing nghi trén cao t6c?
What should be done to form a network of stopover stations on highways? . -
VU THANH VU

Quan diém“3 khéng” ctia B6 trudng GTVT Nguyén Van Thang “thuc” tién d6 gidi ngan
“Three nos” view of Transport Minister Nguyen Van Thang ‘prompted’ the disbursement
progress

VU THANH

Dot pha tam nhin quy hoach dé hang khéng cat canh
Break-through in planning vision for the Aviation Sector to take off .
MINH THANH

“Manh tay” phat vi pham tc d, TNGT giam sau
Heavy fines for speed violations resulting in great reduction in traffic accidents .
VAN HUE

Lang phi cau vugt bd hanh trong dé thi
Waste of pedestrian overpasses in urban areas ;
HAI THANH

Bn dinh phi tuyén ctia tm tron nhiéu I6p co tinh bién thién chiu tac dung cta tai co -
nhiét dua trén ly thuyét bién dang truot bac cao
Nonlinear stability of multilayer functionally graded circular plates subjected to thermo-
mechanical loads based on the higher-order shear deformation theory

TS. PANG THUY DONG; ThS. NGUYEN THI THANH HOAI

Phan tich va danh gia tudi tho cac gidi phap thiét ké két ciu 4o dudng mém cho tuyén

dudng cé quy mé giao théng 16n khu vuc TP. H6 Chi Minh

Performance life analysis and evaluation of flexible pavement structures of roads with high

traffic volume in Ho Chi Minh City . . .
PGS. TS. LE VAN PHUC; BUI ANH KHIET; TS. TRAN HUU BANG

M6 hinh héa va phan tich luc cit trong gia cdng phay micro bang phuong phap phan

ti hitu han

Modeling and analysis of shear force for simulation micro milling by finite element method
ThS. NGUYEN TUAN HUNG

Daénh gia anh hudng ctia stic can co ban don vi toa xe hang theo cac mé hinh khac nhau
dén khéi lugng doan tau
Evaluating effects of the basic resistance of a freight wagon in different models on the train
mass

ThS. PHAM HUY KHUONG; GS. TS. PO BUC TUAN; TS. PHAM LE TIEN

Nghién cuu tinh toan ké bd 13p ghép bang ciu kién bé téng c8t thanh FRP theo ly
thuyét dd tin cay
Study on caculation of revetment assembled from FRP concrete elements based on reliability
theory .

TS. TRAN LONG GIANG



CONTENTS

-
39

/3

® THANG 07

Panh gia anh huéng cta hé s6 ma sat gudc ham khi tinh toan theo
cac quy trinh khac nhau téi khoang cach ham doan tau
Evaluating effects of the brake shoe friction coefficient calculated in
different procedures on the train braking distance
TS. PHAM LE TIEN
GS. TS. BO BpUC TUAN
ThS. NGUYEN BUC TOAN

Khao sat anh huéng ctia hé s6 dan héi va hé sé can t6i dao dong
thang diing clia 6 t6
Investigation into effects of the elastic coefficient and the drag coefficient
on the vertical vibration of an automobile
ThS. LE DINH NGHIEM
TS. HOANG QUOC DONG

S dung hiéu qua nang lugng bang viéc khai thac hgp Iy téc d6 tau
Efficiently using energy by optimizing the ship speed
Ths. BUI QUOC TU

Nghién ctu I3p lai chi dan tir ngudi dung cho cac mé hinh canh tay
robot c& nho
Study on user-instruction repeating for small portable robotarms
ThS. NGUYEN PUC SANG
ThS. NGUYEN DINH KHIEM

Nghién cttu dap ting nhu cau cho phu tai dién gia dinh
Study on demand response for household appliances
ThS. PHAM MINH THAO

Nghién ctru xac dinh ving nguy hiém xung quanh tau st dung
phuang phap chuyén gia tai cac diém néng giao théng trén khu vuc
luéng Hai Phong
Research to locate dangerours waters around a ship by the expert method
at the traffic hotspots in Hai Phonq channel area

ThS. NGUYEN VAN QUANG; KS. NGUYEN VAN MANH

Nghién ctiu thiét ké va ché tao khéi nguén Inverter cho la ban con quay
Research to design and manufacture the Inverter power block for the gyro
compass

Ths. VU VAN RUC

Nghién cttu thuat toan hiéu chinh théi gian tré ang-ten dé nang cao
d6 chinh xac cho mé-dun do khodng cach bang théng siéu rong
Research on the algorithm for antenna delay time correction to enhance
accuracy of the ultra-wideband distance measurement module

TS. NGUYEN VAN TIEN

Nang cao hiéu qua quan ly hé théng quan ly hanh hai tau bién (VTS)
tai Cang vu Hang hai Ba Néng
Improving the management efficiency of the vessel traffic service (VTS) at
Da Nang Maritime Administration _
TS. NGUYEN XUAN LONG
ThS. HOANG THI NGOC QUYNH
KS. NGUYEN BUC PHU

Nghién ctu phat trién thiét bi SDR nhé gon dé danh gia, mé phéng
truyén séng vé tuyén
Study to develop a compact SDR device for radio transmission evaluation
and simulation .

ThS. NGUYEN THANH VAN; ThS. BUI DINH THINH

Panh gia dd chinh xac chia vi tri tau xac dinh bang may thu GPS khi sit
dung cac ché d6 2D va 3D trén viing bién Hai Phong
Assessing accuracy of the ship's position determined by GPS receiver
under 2D and 3D modes on Hai Phong seawaters
PGS. TS. NGUYEN THAI DUONG
ThS. NGUYEN DINH HAI

i

(NAMTHU 64)
=71 B

Nghién ctu diéu khién 6n dinh quy dao chuyén ddng ctia 6 t6 bang
hé théng lai bén banh dan huéng
Research on stable control of the automobile’s motion trajectory by the
four-wheel steering system
ThS. NCS. NGUYEN HUU MANH
PGS. TS. DAO MANH HUNG; PGS. TS. TRAN VAN NHU

Nghién ctiu tu dong diéu khién thiét bi 6n dinh gidm Iac ngang tau
thay Roto Magnus dua trén bo diéu khién trugt
Research on automatic control of Roto Magnus ship's roll-reducing
stabilizing device based on the sliding controller
ThS. LA VAN HAI; PGS. TS. NGUYEN VAN SUGNG
KS. LE BUC BiNH

Nghién cttu tinh toan én dinh chéng lat clia can truc cadng
Study on anti-roll stability calculation of port cranes
ThS. LE THI MINH PHUONG

Nghién ctiu thiét ké bd thu quang sé tich hop (OEIC) trong hé théng
théng tin quang téc d6 cao
Research to design an integrated optical digital receiver (OEIC) in the high-
speed optical communication system

ThS. NGO XUAN HUONG

Diéu khién bam qui dao dat cho thiét bi 13n khéng ngudi lai (AUV)
véi téc d6 khong déi
Trajectory tracking control for AUV at the constant speed _

TS. PO KHAC TIEP

Nghién ciiu xay dung giai phap giam sat phuong tién thay noi dia
trén hai d6 s6
Developing solutions to monitor inland waterway vehicles on the digital
chart
ThS. PHAM TRUNG MINH
ThS. NGUYEN THANH VAN
TS. PHAM VIET HUNG

Nghién ctiu 4p dung phuang phap Gas Molecular Collision dé phan
tich va danh gia nguy co dam va
Study on application of Gas Molecular Collision method for collision risk
analysis and assessment

TS. LUONG TU NAM; ThS. NGUYEN DiNH HAI

Nghién cttu mé hinh hoc sau YOLO cho bai toan phat hién va phan
loai bién giao théng
Studying the YOLO deep learning model for traffic signs detection and
classification . .

TS. LE QUYET TIEN; ThS. DUGNG HOANG ANH

Ung dung mang no-ron nhan tao MLP nang cao chat lugng cdm bién
do néng d6 cén MQ3
Application of MLP Artificial Neural Network to improve the quality of MQ3
alcohol sensor . A
_TS. TRAN THI PHUONG THAO
TS. NGUYEN VAN TIEN; ThS. VU THI THU

Nghién ctu tdm quan trong clia gidm phat thai khi thai tir tau bién -
Thach thuc va giai phap
Studying the importance of reducing emissions from ships_ Challenges
and solutions _

ThS. DO CONG HOAN; PGS. TS. PHAN VAN HUNG

Phat trién thuat toan dinh dang va bam cac muc tiéu trén mat nuéc
dua trén hinh anh Lidar
Developing an algorithm to identify and track surface targets based on
Lidar images

ThS. NGUYEN PHUONG LAM; TS. PHAM VIET HUNG



OO Phat huy truyén théng di truéc mé duong,
tiép tuc doéi mdi, quyét liét cai cdch vi su hailong hon
ctia nguoi dan va doanh nghiép ©)%)

114

Ap dung SLAM tai lap ban d6 s6 3D
Applying SLAM for 3D mapping
; ThS. PHAM TRUNG MINH
TS. NGUYEN TRONG DUC; TS. NGUYEN CANH TOAN

Nghién ctu téng quan vé 6 nhiém méi trudng khong khi do bui min
(PM2.5 va PM10) tif cac phuong tién co gidi dudng bo va dé xuat bo
tiéu chi xac dinh vi tri dat thiét bi do néng d6 bui min trong khéng
khi cho TP. Hai Phong
Overview study on air pollution due to fine dust (PM2.5 and PM10) from
motor vehicles to propose a set of criteria for determining the location
of the device measuring the concentration of fine dust in the air for Hai
Phong city B
ThS. NGUYEN THI NHU NGOC
ThS. NGUYEN THI THU

Nghién ctu, so sanh du trit chan hoa tiéu UKC cdia tau trong luéng
hang hai xac dinh theo phuong phap kinh nghiém, tiéu chuan tinh
toan va néi qui cdng bién

Comparing the Under Keel Clearance - UKC of ships in navigational

channels determined by empirical methods, calculation standards and
seaport regulations .

PGS. TS. TRAN KHANH TOAN

ThS. LE VAN THUAN

ThS. PHAM HONG CUONG

Nén tang phat trién hé théng théng tin an toan hang hai dudng cao
t6c trén bién Viét Nam dua vao khung dit liéu 16n hang hai
Foundation for development of the maritime safety information system
on Vietnamese marine highways basing on the big data framework
ThS. PHAM TUAN ANH
PGS. TS. DANG XUAN KIEN

Hoan thién phép luat vé hgp déng van chuyén hang héa béng
dudng bién
Completing the law on contracts for goods carriage by sea

ThS. VO THI THANH LAN

Nghién cuu gidi phap phat trién kénh phan phéi vé dudng sat dé thi
tai Cong ty TNHH MTV Pudng sat Ha Noi
Research on solutions to develop an urban railway ticket distribution
channel at Hanoi Metro Company Ltd - .

TS. NGUYEN TIEN QUY

Nhiing van dé can dit ra trong quy hoach phét trién hé thong cang
bién Viét Nam dén 2030, tdm nhin 2050
Issues to be raised in the master plan for Vietnam's seaport system
development till 2030 with a vision to 2050 5 .

ThS. NGUYEN CANH TINH

Phan tich cac chién lugc phén biét gia ctia hang tau nudc ngoai tai
Viét Nam
Analysis of price discrimination strategies of foreign shipping lines in Viet
Nam

TS. NGUYEN THI THUY HONG

Nghién ctu cac tham sé dnh hudng dén két qua mé phéng tran dau
trén bién dung mé hinh sé tich hgp
Research on some factors affecting the oil spill simulation in the sea, using
the integrated digital model 5 .

TS. NGUYEN THI HONG HANH

Panh gia rui ro du an dau tu xay dung co s& ha tang dé thij theo hinh
thic BOT
Risk assessment of urban infrastructure construction investment projects
in the form of BOT . B

TS. NGUYEN THI DIEM CHI

=

146

14

193

B

1|

Mb hinh nghién ctu cac yéu t6 dnh hudng dén thu hat dau tu xay
dung cong trinh xanh tai Viét Nam
Research model of factors affecting investment attraction in green
building construction in Viet Nam
TS. LE TRONG TUNG
ThS. TRINH THI TRANG
ThS. NGUYEN PHUONG THANH

Phan tich cac yéu t6 anh hudng dén cong tac gidi phong mat bang
tai cac tuyén dudng sat dé thi § TP. H6 Chi Minh
Analysis of factors affecting the land-clearance work on metro lines in Ho
Chi Minh City . R
ThS. TRAN THI KIEU MY
ThS. PINH PHAT TIEN
TS. PHAN THI ANH THU
TS. HUYNH NGOC THI

C6ng nghé blockchain va cac ing dung tiém nang cia n6 cho nganh
logistics va van tai
Blockchain technology and its potential applications for logistics and
transportation industry
ThS. BUI DINH VU
ThS. TRAN PINH VUONG

T6i uu van hanh nha kho théng minh
Optimizing smart warehouse operation .
TS. NGUYEN VU ANH DUY

Céc rti ro an ninh mang va bién phap déi phé ap dung cho tau bién
Viét Nam trong thai dai chuyén déi s6
Cyber risks and cyber security countermeasures to be applied to
Vietnamese fleets in the digital transformation era_

ThS. NGUYEN THANH TRUNG

Elements influencing the operations of logistics centers based on
systematic review

MA. TRAN HAI VIET

MA. PHAM THI PHUONG MAI

Nghién ctu gidi phap nang cao nang luc canh tranh cta doanh
nghiép van tai nhé va vira ctia Hai Phong trong hdi nhap quéc té
Research on methods to enhance the worldwide competitiveness of small
and medium-sized transportation companies in Hai Phong

ThS. NGUYEN NGOC HA

Pé xuat phuong phap hoc tap va gidng day hiéu qua & bac dai hoc
Proposing efficient learning and teaching methods at tertiary level
ThS. BUI THI DIEU THUY

Bai cudi: Thi nghiém, kiém tra trong qua trinh thi cong va theo déi,
danh gia trong thai gian khai thac
Lesson 3:Testing and inspection during construction and monitoring and
evaluation during exploitation A

BAO CHAU

1 EEE

TU TRANG 175 DEN 184 LA CAC BAI VIET CUA CAC CHUYEN MUC:
Giao thong dia phuong, Quoc té, Méi trudng,

Phong chéng thién tai - Tim kiém cdiu nan, Thé gidi xe,
Van ban - Chinh sach.



TIEU DIEM GIAO THONG

50 07/2023

QUAN LY, VAN HANH TRAM DUNG NGHi TREN CAO TOC: THUC TRANG VA GIAI PHAP

Tram diing nghi trén cao tdc co vai tro quan irong 1rong chuoi van tdi dudng bd, cung Ung
nhiing dich vu tién ich, gop phdn tang gia tri van tai va kéo glam TNGT. Bén canh dé, tram
du’ng nghi gép phén giup cho tai xe hanh khach dugc thu gian, nghl ngoi. Tuy nhién, hién nay
cdc tram diing nghi trén cao t6¢ van con thiéu, théam chl nhleu 'ruyen dua vao khai thac da lau
nhung tram diing nghl van chua dugc xay du’ng Vay vén dé nay sé dudc gidi quyét thé ndo
trong thdoi gian 16i dé phuc vu ngudi dan va doanh nghiép?

Cap thiét nhu cau
tram dimg nghi trén cao tdc

25 NHOM PV
E YEE

Trong b0| cdanh co sé
ha iang glao 1hong
du’dng bo ngay cang
dudc ddu tu xay du'ng
hlen dai thi nhu cau
vé cac dlch vu tién ich
nhu iram du‘ng nghl
cung ngay cang 1rd
nén cap thiét. Su xuét
hién cac tram du'ng
nghl trén cao ioc gop
phan ncmg chat luong
van tdi dudng bé,
dong thoi 1ang h|eu
qud céng tac dam bdo
an ninh trat tu, ATGT.

XOA HINH ANH “COM TU -
COM NHOT”

& nudc ta, khai niem tram diing
nghi dudng bd dugc biét dén vao
nam 2009 khi loai hinh nay dugc dua
vao si dung. Cac tram nay dugc Co
quan Hgp tac qudc té Nhat Ban (JICA)
tai trg, moi tram gia tri khoang 10 ty
dong, trong dé JICA tai trg khéng
hoan lai 250 ngan USD, d6 la: Tram
dung nghi Song Khé tai km120 QL.1,
Tram dung nghi Ninh Binh tai km276
QL.1 va Tram dung nghi Hoa Binh
tai km102+400 QL.6. Cac tram dung
nghi nay xay dung theo mé hinh cta
JICA, cung cap cho lai xe, hanh khéch

L

Tram dimg nghi V52 trén cao téc Ha Néi - Hdi Phong

dich vu vé sinh, théng tin vé huéng
tuyén, ngdi nghi mién phi.

C6 thé ndi, su xudt hién cac tram
diing nghi da lam thay déi cach nghi,
cach nhin vé tram diing nghi duong
b6 tir géc dé quan ly, doanh nghiép,
l&i xe va hanh khach. Con trudc do,
cac tram ding nghi trén cac tuyén
QL.1, QL.5, QL.20, QL.51... la do tu
nhan tu m& dé kinh doanh quan
com, roi bién tudng trd thanh “com
nhét”, “com tu” mot thai la ndi am anh
cla bao hanh khach.

Ong Hura Trung Thanh - Gidm déc
Cong ty TNHH Xay dung Trung Thanh
- Lao Cai cho biét: “Do nhu cau céng
viéc phai di chuyén lién tuc tir Lao Cai
vé Thanh Hoéa véi quang dudng hon
700 km nén toi phai ghé téi thiéu 3
tram diing nghi trén cao t6c Noi Bai -
Lao Cai va Cau Gié - Ninh Binh trong
mot chuyén di. VGi quang dudng
nay, t6i phai di chuyén hon 14 tiéng,
trong d6 moi tram dung nghi téi
thiéu phai dimg vé sinh, an uéng mat
1 gi dong hé. Chua ké nhiing ldc di



chuyén vao ban dém, chung téi phai
dua xe vao tram diing nghi dé an bat
my, t& bun roéi tranh thd vao xe nam
nghi dé tiép tuc hanh trinh. Trudc
day, khi chua cé dudng cao toc, véi
quang dudng nay téi phai di chuyén
mat 2 ngay, chua ké dén nhiing bat
tién vé an nghi doc dudng.

Trao d6i véi Tap chi GTVT, anh Lé
Puc Tho - ldi xe container dong lanh
thudc Cong ty TNHH Thuong mai Dich
vu van taiThanh Minh (TP. H6 Chi Minh)
cho biét:"Vai dac thu van chuyén hang
lanh yéu cau vé thai gian giao hang
nén hanh trinh cta chdng t6i uu tién
lua chon luu thong trén cao toc. Mac
du céc dich vu khong phong phu, da
dang nhu QL.1 nhung bu lai cac tram

duing nghi c6 thé dap Ung cac nhu
cau thiét yéu. Khi vao tram, hang hoa
clia chung téi dugc bado dam an toan.
Bén canh nhiing nhu cau thiét yéu,
céac tram duing nghi rat sach sé, thoang
dang, van minh, diém diing nghi phu
hop vdi 16 trinh di chuyén.

ANTOAN VA HIEU QUA

Mac du dugc thiét ké 3 tram dling
nghi trén tuyén, nhung sau gan 5 ndm
dua vao khai thac, dén nay, cao toc Da
Nang - Quang Ngai van chua c6 tram

TIEU DIEM GIAO THONG

I 50 0712023

dimng nghi nao dugc dau tu xdy dung
dé phuc vu ngudi dan, phuong tién
khi luu thong trén cao téc. Bon clr nhu
trudng hop cla lai xe Tran Dinh Tu
(ngu tai TP. Da Nang). Mai day khi anh
Ta diéu khién 6 t6 tai BKS 92C-009.
xx qua tram thu phi Tdy Loan (thudc
tuyén cao t6c Da Nang - Quang Ngai)
dugc 10 km chuén bi qua tram thu
phi Phong Th(r thi bat ngd gay truc.
Anh Tu ¢6 danh 13i vao lan khan cap,
di chuyén dén gan nut Phong Thi dé
stia chifa. Do khu vuc khéng c6 diém
duing nghi, kiém tra ky thuat xe nén
tai xé cho diing d6 ngay trén vi tri
vach lién phan chuyén nhap lan. “Tu
21h30 dén han 23h30, téi khong thé
lién hé dugc tho dén hién truong dé
ctru ho, khac phuc su ¢é. Sau d6, luc
lugng CSGT tuan tra trén tuyén con
chay t6i lam kho cho rang diing dé
khéng dung noi quy dinh trén cao
toc”, tai xé Tran Pinh Tu chia sé.

Ong P& Van Bang - Gidm déc
Cong ty TNHH Thuong mai va Dich
vu Minh Thanh Phat (Nha xe Sao Viét)
chorang, quy dinh ctia cac tram dimng
nghi phai dadm bdo cdc tiéu chi, phuc
vu khach nhu: hé théng cap nhién
liéu, san bai d6, mua sam, khu vuc an
uéng, tham chi cé ca khu vuc luu tra.
Xe Sao Viét ching téi chay tuyén Ha
N6i - Lao Cai ludn c6 2 tai x&, moi khi
vao tram duiing nghi, 13i xe dugc nghi
15 - 20 phut, trong thai gian nay sé
tiép nhién liéu, kiém tra xe, &n udng
nhe réi d6i lai tiép tuc 16 trinh. “Phéap
luat quy dinh nghiém cam xe 6 t6 d6,
dung trén cao téc, viéc trén tuyén
c6 céac tram dung nghi that hu ich
cho canh tai xé ching em. Trong ca
hanh trinh dai, khong chi lai xe ma ca
hanh khéach dugc nghi ngoi, an uéng,
vé sinh c& nhan, gép phan dam bao
ATGT’, mét tai xé clia hang xe Sao
Viét béc bach.

Anh Nguyén Tat Thang - lai xe
dau kéo trén tuyén Bac - Nam, thudc
Hop tac xa Van tai Nam Viét cho biét,
lai xe trén cao toc nhan hon rat nhiéu
so v6i hanh trinh trén QL.1 béi luu
lugng xe it han, thao tac x( ly it hon
va quan trong la di ding téc do, lan
dudng. “Truéc day, sau moéi chang,
chung t6i phai tim nhiing tram xang
dau, tram thu phi dé ngu ldy lai stc
thi hién nay anh em lua chon vao céc

tram diing nghi dé nghi ngai, kiém
tra phuong tién, that su rat tién Igi”,
anh Thang néi.

Chia sé véi Tap chi GTVT, 6ng
Nguyén Thanh Tung - Gidam déc Cong
ty Interbusline thong tin: “Tu Ha Noi
|én Lao Cai hon 300 km, lai xe bat
budc phai déi tai, d6 thém nhién liéu,
kiém tra 18p va hé théng an toan...
Day la nhiing diéu kién can va da dé
I4i xe ctia chung t6i thuc hién nhiing
chuyén xe “di dén nai - vé dén chon”.
DE thuc hién nhiing viéc nay, Cong ty
chung tdi yéu cdu lai xe phai vao cac
tram dung nghi, déng thoi cling dé
cho hanh khach st dung dich vu cta
cac tram dung nghi giup hanh khach
c6 tam ly thodi mai, tang su tuong tac
gira hanh khach véi nha xe va dich
vu trén dudng”

& gbc dé nha dau tu, anh Phan
Lac Hiéu - lanh dao Cong ty C6 phan
DPau tu dich vu thuong mai Tan Thinh
- don vi dang quan ly va khai thac
tram diing nghi km227 cao t6c Cau
Gié - Ninh Binh cho biét, cac tram
diing nghi cung cdp cho lai xe va
hanh khach nhiing nhu cau thiét yéu
mién phi nhu vé sinh ca nhan, ché
dau xe, chd ngoi nghi. Ngoai ra, lai xe
can nhu cau vé sta chia, nap nhién
liéu tram déu cé thé cung Ung, con
hanh khéch c6 thé Iua chon nhing
dac san cda vung mién, dia phuang
dé an tai chd hodc mua vé lam qua.

“Hién nay, doanh thu tu tram
dung nghi Cau Gié kha én dinh.
Chung t6i cling dang tham gia dy
thau mét s6 tram ding nghi trén
cao t6c khu vuc phia Nam, bai day
la mét linh vuc kinh doanh mdi, kha
hdp dan. Néu c6 co hoi, ching toi
san sang dau tu dé m& rong theo
chudi cac dich vu tir cung ting xang
dau, thuong mai, dich vu... Diéu quan
trong nhat doi véi nha dau tu nhu
chuing téi chinh la luu lugng phuong
tién trén tuyén, dac biét la gan véi cac
tinh c6 bién, danh thang dé chung
téi tinh dén bai toan kinh doanh lau
dai” anh Hiéu néu tiéu chi.

Dugc biét, hién nay c6 nhiéu nha
dau tu ca trong nudc va nudc ngoai
quan tam dén dau tu vao cac tram
duing nghi trén cao téc, dac biét la
cao téc Bac - Nam nhanh Béng dang
dugc géap rat hoan thanh O
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QUAN LY, VAN HANH TRAM DUNG NGHi TREN CAO TOC: THUC TRANG VA GIAI PHAP

Tram diing nghi trén cao tdc co vai tro quan irong 1rong chuoi van tdi dudng bd, cung Ung
nhiing dich vu tién ich, gop phdn tang gia tri van tai va kéo glam TNGT. Bén canh dé, tram
du’ng nghi gép phén gidp cho tai xe hanh khach dugc thu gian, nghl ngoi. Tuy nhién, hién nay
cdac tram diing nghi trén cao t6¢ van con thiéu, théam chl nhleu 'ruyen dua vao khai thac da lau
nhung tram diing nghl van chua dugc xay du’ng Vay vén dé nay sé dudc gidi quyét thé ndo
trong thdoi gian 16i dé phuc vu ngudi dan va doanh nghiép?

Ghiat cheé quy dinh ,
vé tram dimg nghi trén cao toc

/@ XUAN lO( VU THANH

Tu ngdy 15/7/2023,
Nghi dinh so 25/2023/
ND-CP stfa d8i Nghi dinh
s6 32/2014/ND-CP bat
ddu cé hiéu luc chinh
thic, trong dé nhUng noi
dung quy dinh vé tram
dirng nghi gép phan
hoan thién hanh lang
phap Iy cho cong trinh
két cdu ha tan glao
thong thiét yéu nay.

HANH LANG PHAP LY KHANG
PINH VAITRO THIET YEU

Tai Luat Giao théng dudng bod
nam 2008, quy dinh tram dung nghi
dugc xac dinh la cong trinh thudc két
cdu ha tang giao thong. Tram ding
nghi cling thudc dich vu ho trg van tai
dudng bo. Hoat dong clia tram dung
nghi phdi bdo dam trat ty, an toan, vé
sinh moi trudng, phong, chéng chay
né va chiu sy quéan ly ctia co quan
quan ly nha nudc c6 thdm quyén & dia
phuaong. Cung véi do6, doanh nghiép,
hop téc xa khai thac tram dung nghi
¢6 quyén, nghia vu té chuc dich vu
phuc vu ngudi va phuong tién tham
gia giao thong dudng bd; thuc hién
cdng viéc theo hgp déng Gy thac véi
Ngudi van tai.

Theo danh gid méi day cda BO Tu
phap, tiép tuc hoan thién hanh lang

6
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Tram dimg nghi V77 trén tuyén cao téc Ha Néi - H3i Phong

phap ly vé quan ly, khai thac va bao tri
cbng trinh dudng bo cao téc phu hop
tinh hinh thuc tién, ngay 19/5/2023,
Chinh phu da ban hanh Nghi dinh s6
25/2023 stia d6i Nghi dinh s6 32/2014
vé quan ly, khai thac va bao tri cong
trinh dudng cao toc. Nghi dinh 25 ¢
hiéu luc thi hanh tU ngay 15/7/2023.
Mot trong nhirng muc dich quan trong
cla viéc ra doi Nghi dinh 25 la nham
ra soat, stta d6i cac diéu, khoan, diém
ctia Nghi dinh 32 khéng con phu hop,
cling nhu stia déi, bé sung nhiing ndi
dung phu hop véi thuc tién, hoan thién
hanh lang phap ly vé quan ly, khai thac
va bao tri cong trinh dudng bo cao téc.

Déng chd y trong do, Diéu 1
Nghi dinh 25 stra d6i, b6 sung moét s6
khoan ctia Diéu 3 Nghi dinh 32/2014,

bao gém quy dinh tram ding nghi
thudc cong trinh dudng cao toc.
Nghi dinh 25 ciing b8 sung Diéu
16a, bao gobm quy dinh vé tram ding
nghi. Cu thé, khoadn 1 Diéu 16a quy
dinh, tram dung nghi clia duong cao
téc dugc xay dung theo quy chudn va
tiéu chuan ky thuat dé phuc vu cho
ngudi tham gia giao thong, hd trg
cdng tac clu nan, ciu hé, stia chia,
cung cap nhién liéu, néng lugng cho
phuaong tién tham gia giao théng.
Khoan 2 Biéu 16a quy dinh vi tri,
quy md xay dung tram dung nghi
dugc xac dinh khi lap du én, thiét
ké xay dung tram va dugc trién khai
trong du an dau tu xay dung duong
cao toc hodc sau khi dudng cao téc
da dua vao khai thac, st dung. Viéc



Bén trong mét tram dimg nghi trén tuyén cao téc Ha Néi - H3i Phong

dau tu xady dung, quan ly, kinh doanh,
khai thac thuc hién theo quy dinh cta
phap luat vé xay dung, phap luat vé
dau thau, quan ly, s dung va khai
thac tai sén céng.

TRAM DUNG NGHi CUNG CAP
NHIEU DICH VU MIEN PHi

Cang tai khoan 4 Piéu 16a néu
ré: “Doi véi cong trinh dich vu chuyén
nganh dudng bd, B6 GTVT quy dinh
viéc t6 chic lua chon nha dau tu phu
haop véi quy dinh phap luat vé dau thau,
dau tu va phap luat chuyén nganh, cac
quy dinh ctia Nghi dinh nay”.

Nhiing quy dinh chi tiét tai Thong
tu48/2012 ctia B6 GTVT ban hanh Quy
chuén ky thuat quéc gia vé tram diing
nghi duong bd. Bang chu y trong
d6, Muc Il Thong tu 48 quy dinh tram
dung nghi phai dugc xdy dung theo
quy hoach tram dung nghi da dugc co
quan c6 thdm quyén phé duyét.

Piém dau néi ctia dudng ra, vao
tram dung nghi véi cac dudng khac
(trir quéc 16) phai dugc thuc hién theo
quy dinh ctia co quan quan ly nha nudc
c6thdm quyén. Trudng hgp tram diing
nghi dugc st dung cho phuong tién
luu thong trén ca hai chiéu cdia dudng
cao téc thi phai ¢ dudng di trén cao
hoac di ngam tai noi giao cét véi dudng
cao t6c dé sang dudng (Theo quy dinh
tai Diéu 11, 13 cia TCVN 4054: 2005).

Theo B6 GTVT, tram dung nghi
¢b cac chic nang co ban, gébm: cung
cap dich vu nghi ngoi; quan ly giao
thong dudng bo; cung cap théng tin;
hé trg phat trién kinh té - xa hoi dia
phuong; quang ba ban sac van hda
dia phuong.

—

Hién nay, Cuc Budng cao
t6cViét Nam dang khan truong
hoan thién du thdo quy hoach
hé théng tram dling nghi trén
cac tuyén cao t6c dé trinh Bo
GTVT xem xét thong qua trong
thai gian s6m nhat.

\_

Cac cong trinh, thiét bi cta tram
dung nghi phai dugc xay dung, lap dat
dam bao chat lugng va su bén viing
tuong (g véi cap cdng trinh theo quy
dinh tai TCXDVN 276:2003 va cac quy
dinh lién quan khac. Hé théng dién,
nudc, chiéu sang, thong tin lién lac ctia
tram diing nghi phai dam bao déng
b, hoan chinh, tuan thd theo cac quy
dinh @€ c6 thé cung cap an toan, lién
tuc va 6n dinh cac dich vu cho ngudi
va phuong tién tham gia giao thong
theo quy dinh tai QCVN 07:2010/BXD
va TCXDVN 276:2003. Tram duing nghi
phai c6 dién thoai c6 dinh, dugc phu
song dién thoai di dong va c6 hé théng
thiét bi truyén thanh.

Quy chuén ctng quy dinh vé cac
hang muc céng trinh co ban ctia tram
dung nghi dugc chia thanh 3 nhom,
gbém: cac cong trinh dich vu céng; cac
cong trinh dich vu thuong mai va céac
c6ng trinh bé trg, trong dé bat budc
phai cé cac cong trinh néu trén.

Céng trinh dich vu cong (cung cap
cac dich vu mién phi) gobm: bai dé xe;
khong gian nghi ngai; phong nghi tam
thai cho i xe; khu vé sinh; noi cung cap
thoéng tin; nai t6 chic, phat dong tuyén
truyén vé ATGT; nai truc clia nhan vién
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ctu ho, so ciiu TNGT. Cong trinh dich
vu thuong mai gém: khu vuc phuc vu
an uéng, giai khat; khu vuc gigi thiéu
va ban hang hoa; tram cap nhién liéu;
Xuéng bdo dudng, stia chila phuong
tién; nai rifa xe; phong ngt cho ldi xe va
hanh khach luu trd qua dém. Cong trinh
bé trg (khuyén khich) gém: biéu trung
cla dia phuong hodc ctia tram ding
nghi; nai san xuat, ché bién dac san ctia
dia phuong; nai sinh hoat cong déng
(t6 chiic hoi chg, hoat ddng van héa).

TRAM DUNG NGHi CAN LA
MOT HOP PHAN CUA DU AN
DUGNG CAO TOC

Thuc té cho thdy, nhiéu tuyén cao
téc da khai thac ti lau nhu Phap Van -
Ninh Binh, N6i Bai - Lao Cai, Ha NGi - Hai
Phong, TP. H6 Chi Minh - Trung Luang
da cé tram ding nghi phuc vu nhu cau
van tai va clia ngudi dan, song nhiéu
tuyén hién van chua c6. Trao déi véi
Tap chi GTVT, lanh dao Téng céng ty
Phat trién ha tang va Dau tu tai chinh
Viét Nam (VIDIFI) cho biét, chi phi
dau tu cho 1 tram diing nghi (loai 1)
c6 téng muc I6n, lén téi hang tram ty
déng, bao gém chi phi dén bu GPMB
khodng 6 -10 ha hai bén dudng, dudng
dan 16i vao, ra két ndi véi lan xe chay
cao té¢, san nén, xay dung ha tang cap
thoat nudc, thong tin, dién, x ly méi
trudng nudc thai.., cing véi do la xay
dung cong trinh nha tram dat khoang
4,000 - 8.000 m? san/1 bén tram.

“Vi vay, khi lap du &n dau tu
dudng cao téc nén co chinh sach bd
sung thanh phan tram diing nghi la
mot hop phan cta dy an duong cao
téc’, lanh dao VIDIFI bay t6 va cho biét
thém can it nhat cdc hang muc: dudng
tang giam téc ra vao tram diing nghi,
dén bu GPMB va san nén... Khi do, nha
dau tu sé tiép tuc dau tu vao coéng
trinh nha tram, ndi that, cdnh quan va
t6 chic kinh doanh, cung c&p cac dich
vy cdng cdng, von luu dong.

“Co6 nhu vay, nha dau tu maéi dugc
hé trg mét phan chi phi vé cong trinh
ha tang tram, lam gidm téng muic dau
tu, khi dé phuong an tai chinh cia tram
md&i kha thi, béi da s6 cac tram déu xa
trung tam céac thanh phé I6n, ngoai trit
sO it cac tram trén mot s6 tuyén 6 loi
thé vé thuong mai do cé luu lugng 16",
lanh dao VIDIFI chia séQl
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QUAN LY, VAN HANH TRAM DUNG NGHi TREN CAO TOC: THUC TRANG VA GIAI PHAP

Tram ding nghi trén cao tdc co vai tro quan irong 1rong chuoi van tdi dudng bd, cung Ung
nhiing dich vu tién ich, gop phdn tang gia tri van tai va kéo glam TNGT. Bén canh dé, tram
du’ng nghi gép phén gidp cho tai xe, hanh khach dugc thu gian, nghl ngoi. Tuy nhién, hién nay
cdac tram diing nghi trén cao t6¢ van con thiéu, théam chl nhleu 'ruyen dua vao khai thac da lau
nhung tram diing nghl van chua dugc xay du’ng Vay vén dé nay sé dudc gidi quyét thé ndo
trong thdoi gian 16i dé phuc vu ngudi dan va doanh nghiép?

Xay tung, van hanh tram dimg nghi
trén cao toc con hat cap

I T

25 NHOM PV

S\ ——

Nhiéu tuyén cao té¢c
dang khai thac nhung
chua c6 tram ding nghi,
coén é nhiing noi c6 tram
du’ng nghi thi qui mo, kha
ndng cung (ng va chat
Iu’dng dich vu méi noi
mot kiéu, chu’a 100 ducc
su 1hong nhét, dong bo,
khién nhiéu hanh khach,
lGi xe con bén khodn,
khong that su thodi mai
khi st dung dich vu.

Khu vuc quy hoach tram dimg nghi trén cao téc Phan Thiét - D3u Gidy. Anh: Son Khé

NHIEU CAO TOC KHONG CO
TRAM DUNG NGHi

DPay la thuc trang clia hé thong
tram diing nghi trén cao t6c hién nay,
khi nhiéu tuyén cao téc khdng cé tram
duing nghi. Tai phia Bac, tuyén cao téc Ha
Long - Van Bon - Méng Cai dai 176 km,
tUrcau Bach Bang (thi xa Quang Yén) dén
nut giao cau Bac Luan 2 (TP. Méng Cai)
hién chua cé bat ky tram diing nghi hay
tram xang nao. Hodc nhu tuyén Cao B6
- Mai Son, Mai Son - QL45 (Thanh Héa)
md&i dua vao khai thac song cling chua
c6 tram duing nghi. Con lai, cao t6c Ha
NGi - Thai Nguyén c6 1 tram, Ha Noi - Hai
Phong cé 3 tram, Cau Gié-Ninh Binh ¢4 1
tram, NGi Bai - Lao Cai c6 5 tram.

Con tai khu vuc phia Nam, cac
tuyén cao t6c da hoan thanh ma chua
¢6 tram diing nghi gém: Nha Trang -
Cam Lam, Vinh Hao - Phan Thiét, Phan
Thiét - Dau Giay, Trung Luong - My
Thuan. Dac biét, hai tuyén cao téc
Vinh Hao - Phan Thiét va Phan Thiét
- Dau Giay da dugc dua vao khai thac
V@i téng chiéu dai 200 km nhung lai
chua c6 tram diing nghi.

Quéang dudng di chuyén tu TP.
H6 Chi Minh dén diém cudi tuyén dai
hon 250 km nhung chicé 1 tram diing
chan, diéu nay khién khu vuc tram
diing trén cao toc TP. H6 Chi Minh
- Long Thanh - Dau Gidy bi qua tai.
Nhiéu tai xé phai lua chon di chuyén



dén nut giao cudi tuyén Phan Thiét -
D4u Gidy va ra khu vuc cac tram diing
nghi trén QL.TA thudc dia ban huyén
Ham Thuan Nam. Sau d06, cac tai xé
phai di chuyén trén QL.1 qua TP. Phan
Thiét dén khu vuc dan vao nut giao
Ma Lam thudc huyén Ham Thuan Bac
md&i cho phuong tién vao lai cao téc.

Theo quy hoach cao t6c Bac - Nam
nhanh Béng, ca quan c6 thdm quyén
da hoach dinh dau tu khoang 41 tram
diing nghi. Tuy nhién, dén nay méi dau
tu dua vao khai thac 9/41 tram, trong
do da dua vao khai thac 6 tram (gém
2 tram trén cao toc Bac Giang - Ha N&i,
1 tram trén doan Cau Gié - Cao B, 1
tram doan Cao B6 - Mai Son, 1 tram
trén cao téc H6 Chi Minh - Long Thanh
- Dau Giay va 1 tram trén cao t6c TP. H6
Chi Minh - Trung Luong); dang dau tu
3 tram (1 tram dau tuyén La Son - Tay
Loan, 1 tram trén cao toc Lang Son -
Bac Giang va 1 tram trén cao t6c Trung
Luong - My Thuan), con lai 32 tram
chua dau tu (trong dé mét s6 tram da
GPMB, mét s6 tram chua GPMB).

Ong Pham Hung Thai - Giam déc
Diéu hanh du an cao t6c Phan Thiét -
Dau Gidy cho biét, hién nay chd dau tu
(Ban QLDA Thang Long) dang lua chon
nha thau dé xay dung tram diing nghi
trén cao téc Phan Thiét - Dau Gidy, du
kién quy 1/2024 mdi khéi dong tram
ding nghi nay. Cling theo 6ng Thai,
hién cong tdc GPMB xdy dung tram
diing nghi coban da hoan thanh, khong
gap vuéng mac gi. Tuy nhién, sau khi
¢6 huéng dan ctia Cuc Budng cao téc
Viét Nam, don vi nay dang lya chon nha
thau theo quy dinh va thuc hién ding
tién do, trinh tu. Bugc biét, tram dling
nghi nay sé dugc dat tai km47+500,
thudc dia phan xa Tan Buc, huyén Ham
Tan (gidp ranh vai tinh Déng Nai).

Tuong tu, 6ng Pham Quéc Huy -
Giam déc Quan ly du an cao t6c Vinh
Hao - Phan Thiét cho biét, don vi dang
lap ho so thiét ké va ho sa lua chon
nha dau tu, dy kién dén thang 10 sé
hoan tat ho s¢ dé& dau thau lua chon
nha dau tu va sé trién khai xay dung
tur dau nam 2024.

CHAT LUONG, GIA DICH VU
MOI NO1 MOT KIEU

Hau hét cac tram ding nghi hién
nay hoat dong riéng &, chua cé tiéu
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chuén, hudng dan tu khi khach vao,
khach ra, khu vuc dén tiép...

Pon ¢ nhu tram dung nghi trén
cao toc Cau Gié - Ninh Binh, nhiing
ngay cudi tuan thudng don lugng
hanh khach kha déng di du lich tu
Ha Tinh, Nghé An, Thanh Héa vé Ha
Noi. Lai xe manh ai ndy d6, cu tréng
la vao, thdm chi xe dong phai d6 ra
ngoai dudng dan... Hanh khach theo
thoi quen xudng xe di thadng vao khu
vé sinh, réi ra mua nudc, banh trai,
kéo thanh doan vé phia xe ctia minh,
nhung khéng biét rang hanh dong
nay rat nguy hiém vi lugng xe ra vao
khu vuc rat déng, rat dé xay ra tai nan.

Thudng xuyén di chuyén tir Ha Noi
vé Ninh Binh, anh Ta Quy Duong (trd tai
TP. Ninh Binh, tinh Ninh Binh) cho biét
tat ca theo mét théi quen, hanh khach
cting khong dugc hudng dan, manh ai
ndy di dé “giai quyét nhu cau ca nhan’
Khu vuc vé sinh tuy kha rong song viéc
phai chd doi dén luct dién ra kha phé
bién. Mat khac, nhiéu noi hanh khach
phai tra tién dé dugc di vé sinh. Bén
canh d6, nhiing mat hang thiét yéu nhu
dé an, nudc uéng gia cao gap doi so véi
bén ngoai. Bon cf nhu chai nuéc 500
ml lanh gid 10 nghin déng, trong khi
bén ngoai ban 5 nghin déng; cai banh
gid bén ngoai ban 10 - 15 nghin dong
tai day ban 30 nghin dong.

Trai ngugc véi canh chen chic tai
tram dung nghi tuyén Cau Gié - Ninh
Binh, qua khao sat cta Tap chi GTVT
tai cac tram ding nghi trén tuyén cao
téc Ha Néi - Hai Phong, cac khu dugc
thiét ké, t6 chiic déu khoa hoc, cac vi
tri d6 xe dugc ké vach ré rang, phan rd
0 t6 con, xe khéch, xe tai, 16i di b6, dién
tich d6 xe va ra vao dat tiéu chuan
hién hanh, tham chi con lap thém cao
su chan 16p dé hé trg lai xe. Bén canh
dé, tram con bé tri déi ngl nhan vién
an ninh diéu phéi bai dé xe.

Anh Doan Minh Tuyén - 1ai xe clia
hang Van Don xanh nhan xét, chat
luong dich vu & tram V52 Hai Duong
trén tuyén cao t6c Ha Noi - Hai Phong
da tao dugc dau an trong long hanh
khéch va cac nha xe. Thém nia, gid ca
dich vu an uéng, mua sam qua, do luu
niém hop ly; khu vé sinh sach sé.. da
khién ngudi dan, du khéach hailong méi
khi diing nghi tai cac tram trén tuyén.

Ong Nguyén Tudn Phuang (64

tudi, tra tai quan Nam Tur Liém, TP. Ha
NGi) chia sé, day la lan thi 3 vao tram
diing nghi nay. “Téi rat an tugng véi
thai d6 phuc vu niém ndg, nhiét tinh,
chu déo ctia nhan vién; quay dich vu
an uéng sach sé, ddm bao vé sinh an
toan thuc pham; quay ban qua luu
niém cé nhiéu ddc san cac ving mién,
dia phuong theo tiéu chudn OCOP.
Déc biét, khu vé sinh tai tram nay rat
sach sé, dugc nhan vién lién tuc lau
riia, ddm bao méi trudng van minh,
lich su. T6i cho rang nhiing tram diing
nghi cac tuyén cao téc trén toan quoc
cing nén hoc tap md hinh nay’, 6ng
Phuong néi.

Trao d6i vé&i Tap chi GTVT, lanh
dao Téng cong ty Pau tu phat trién
dudng cao toc Viét Nam (VEC) cho
biét, hién nay VEC dang quan ly 7
tram dUng nghi trén cac tuyén cao
téc: NOi Bai - Lao Cai (5 tram), Cau Gié
-Ninh Binh (1 tram) vaTP. H6 Chi Minh
- Long Thanh - Dau Gidy (1 tram). Cac
tram nay dugc cac doanh nghiép ky
hgp déng khai thac dich vu an uéng,
cung Ung xang dau, stia chira..., gia ca
dugc niém yét cong khai va tuan tha
theo nhiing quy dinh trong hop déng
kinh té. Ngoai ra, VEC cling c6ng khai
duong day nong trén tuyén ciing
nhu tai cac tram dung nghi dé tiép
nhan thong tin tu 1ai xe, hanh khach
khéng chi vé sy ¢é trén cao toc ma
con ca chat lugng dich vu tai cac tram
diing nghi. Duy nhat hién nay trén
tuyén cao t6c Ba Nang - Quang Ngai
VEC chua xay dung dugc tram ding
nghi b&i nhiéu ly do. Trong thaoi gian
t&i, VEC sé bao cdo cac cap c6 tham
quyén dé dau tu hoan thién hé théng
tram dung nghi.

Trao d6i vé van dé nay, éng
Nguyén Van Quyén - Chu tich Hiép
héi Van tai 6 t6 Viét Nam cho biét,
hién nay chat lugng dich vu tai cac
tram diing nghi chua déng déu, co6
tram lam rat tét, gay an tuong cho
hanh khach, lai xe tir cAdnh quan cho
dén chat luong dich vy, gia ca vé sinh
moi truong song khong it tram con
don diéu, chua dap uUng dugc nhu
cau cta khach hang. Do dé, co quan
quan ly nha nudc can ¢ tiéu chi phan
loai, danh gia dé ngusi dan, doanh
nghiép dugc hudng dich vu tot nhat
tU cac tram dung nghi 4



TIEU DIEM GIAO THONG

56 07/2023

QUAN LY, VAN HANH TRAM DUNG NGHi TREN CAO TOC: THUC TRANG VA GIAI PHAP

Tram ding nghi trén cao tdc co vai tro quan irong 1rong chubi véan tdi dudng bd, cung Ung
nhiing dich vu tién ich, gop phdn tang gia tri van tai va kéo glam TNGT. Bén canh dé, tram
du’ng nghl gop phun gidp cho tai xe, hanh khach dudc thu glan, nghl ngoi. Tuy nhién, hién nay
cdac tram diing nghi trén cao t6¢ van con thiéu, théam chl nhleu tuyen dua vao khai thac da lau
nhung tram diing nghl van chua dugc xay du’ng Vay vén dé nay sé dudc gidi quyét thé ndo
trong théi gian t6i dé phuc vu ngudi dan va doanh nghiép?

Lam gi d@ hinh hai mang hrdi
tram ding nghi trén cao toc?

25 Vi THANH VD
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Quy hoach mang tram dUng
ngh| trén toan tuyén cao té¢c
Bdc - Nam hién dang dugc
thuc h|<_en Theo dé, s6 Il.l’cjng,
quy méd va chidc néng cua
moi tram dugc hnh toan mot
cach cu 1he, c6 tam nhm dal
han, dap ting t6t nhu cdu cla
ngudi dan va doanh nghiép.

KIEN NGHI PHE DUYET 36
TRAM DUNG NGHi TOAN TUYEN
CAOTOCBAC-NAM

Theo Quy hoach mang IuGi
dudng b thai ky 2021 - 2030, tdm
nhin dén nam 2050 dugc Thu tudng
Chinh pha phé duyét tai Quyét dinh
s6 1451/QD-TTg ngay 01/9/2021, cao
t6c Bac - Nam phiaDéng c6 diém dau
tai clfa khdu Hiu Nghi (Lang Son),
diém cudi tai Ca Mau; téng chiéu dai
khodng 2.063 km, quy mé tur 4 dén 6
lan xe, mot s6 doan clta ngd do thilén
b quy mo tir 8 dén 10 lan xe.

Theo BO GTVT, giai doan trudc
day do nguén luc cé han, tuyén dugc
trién khai theo tiing doan doc 1ap co
nhu cau van tai I6n. Do d6, mét s6
doan da dugc dau tu dua vao khai
thac truéc nhu TP. H6 Chi Minh -
Trung Luong, TP. H6 Chi Minh - Long
Thanh - Dau Giay, Da Nang - Quang
Ngai, Phap Van - Cau Gié - Ninh Binh,
Ha Noi - Bac Giang - Lang Son, La Son
- Hoa Lién... Dén nay, toan tuyén cao
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Tram dimg nghi trén cao téc TP, H8 Chi Minh - Long Thanh - D3u Giy. Anh: Mij L&

téc Bac - Nam phia Béng (gom giai
doan 1 va giai doan 2) da dua vao
khai thac khoang 954 km, dang dau
tu khoang 1.094 km.

Dé cap dén hién trang tram diing
nghi trén tuyén, dai dién Ban QLDA 6
- don vi dugc B6 GTVT giao nhiém vu
qui hoach hé théng tram diing nghi
trén cao téc cho hay, theo cac quyét
dinh phé duyét bao cdo nghién ciu
kha thi ctia cap c6 thdm quyén du kién
sé dau tu 41 tram dung nghi trén toan
tuyén. Dén nay, c6 6 tram diing nghi da
hoan thanh dua vao khai thac; 3 tram
dung nghi dang dau tu, con lai 32 tram
chua dau tu (trong d6 mot s6 tram da
GPMB, mot s6 tram chua GPMB).

Dé xudt Bo GTVT phé duyét mang
dumng nghi trén tuyén cao toc Bac - Nam
phia Bong mai day, Ban QLDA 6 cho
biét, theo tiéu chuan thiét ké dudng
cao téc (TCVN 5729:2012), khoang cach
cac tram diing nghi thdng thudng tur 50
- 60 km va céc tram ding nghi 16n vai
khodng cach ttr 120 - 200 km.

Cao toc Bac - Nam phiabong la truc
huyét mach ctia quéc gia, la du an dac
biét quan trong d6i véi phat trién kinh
té - xa hdi va bao dam quéc phong - an
ninh clia dat nudc, day la truc cao toc cd
chiéu dai lén nhat (2.063 km). Do vay, dé
bdo dadm tam nhin dai han, trén tuyén
cao toc Bac - Nam phia Bong thong
nhat déng bé maét loai tram diing nghi,



ngoai trt mét sé tram dimng nghi gan
cac dau mai giao théng, cac do thi lén
sé c6 quy mo nho hon.

Can cu hién trang mang tram
ding nghi, hién trang vé dau tu,
GPMB, diéu kién dia hinh, két n6i ha
tang.., dé bao dadm khoang cach phu
hgp gilta cac tram ding nghi nham
phat huy hiéu qua dau tu, hiéu qua
khai thac, Ban QLDA 6 kién nghi phé
duyét mang tram dung nghi trén
tuyén cao téc Bac - Nam phia Déng
vGi 36 tram diing nghi.

DaGi véi 10 tram diing nghi da dua
vao khai thac va dang dau tu (7 tram
dang khai thac s dung va 3 tram
dang dau tu xdy dung), gilt nguyén
vi tri, gop tram km80+850 (phia bén
phai trén cao toc Cam L6 - La Son) va
tram km1+200 (phia bén trai cao t6c
La Son - Hoa Lién) thanh 1 tram. Nhu
vay, téng s6 tram ding nghi da dua
vao khaithac va dang dau tula 9 tram.

D6i véi 31 tram con lai chua dau
tu, Ban QLDA 6 kién nghi phé duyét
hé théng mang tram ding nghi
27/34 vi tri, gidm 4 tram so vdi hién
trang. Trong d6, chuyén 3 tram diing
nghi thanh diém dung xe, gém 2 vi
tri tai km36+000 va km964+100 trén
cao t6c Pa Nang - Quang Ngai va 1
vi tri tai km12+000 trén cao téc Long
Thanh - Bén Luc; khéng dau tu 1 tram
diing nghi tai km33+150 trén cao toc
Chi Thanh - Van Phong do khodng
cach qua gan véi tram ding nghi
ham béo Ca.

PIEU CHINH QUY DINH VE
QUI MO TRAM DUNG NGHi CHUA
PAUTU

VEé quy mé dau tu tram diing nghi
trén tuyén cao téc Bac - Nam phia
Poéng, can ci QCVN 43:2012/BGTVT
(ban hanh kém theo Théng tu 48/2012
clia BO GTVT), cac tram dung nghi trén
tuyén cao toc Bac - Nam phia Bong
dugc xac dinh la tram loai | (quy mo téi
thiéu theo quy dinh 1 ha/bén).

Trén co s& két qua du bao nhu
cauvan tai trén cac du an thanh phan,
két qud tinh toadn cho thay, dé bao
dadm cac chiic nang co ban cda tram
dung nghi theo quy dinh tai dién tich
t6i thiéu déi vai tram diing nghi loai |
la khodng 2 - 2,25 ha/bén.

Dé xuat ctia Ban QLDA 6 trén co
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sG két qua nghién ctiu quy mé tram
diing nghi trén cac tuyén cao toc
dang dau tu va khai thac tai Viét Nam
va mot s6 tram diing nghi trén cao t6c¢
clia Han Qudc, dé bdo dam tam nhin
dai han, dap ng t6t nhat nhu cau ctia
ngudi dan, han ché phai diéu chinh,
b6 sung trong qua trinh thuc hién.

Theo d6, trudc mat gilr nguyén
hién trang, quy mé d6i véi 9 tram diing
nghi da dua vao khai thac va dang dau
tu. Trong qua trinh khai thac, can cu
vao nhu cau thuc té, trudng hgp can
m& rong dién tich, quy moé tram dung
nghi, chi dau tu lam viéc véi co quan
c6 tham quyén, cac dia phuong xem
xét diéu chinh bao dam phi hgp, tuan
thu quy dinh cda phép luat.

DGi v6i 27 tram ding nghi chua
dau tu, quy mo phai bdo dam dién
tich khoang 5 ha/bén. Riéng déi véi
mot s6 tram dimng nghi gan cac dau
mdi giao théng, cac dé thi I6n bao
dam dién tich khoang 3 ha/bén. Cac
hang muc cta tram diing nghi gom:
cac cong trinh, hang muc cung cap
dich vu tai tram diing nghi, céng trinh
dich vu cong cung cép céc dich vu
mién phi; céng trinh dich vu thuong
mai; cong trinh bé tro.

CAN XAY DUNG THUONG HIEU,
XEP SAO CHO TRAM DUNG NGHi

Trao d6i véi Tap chi GTVT, dai
dién lién danh cac nha dau tu, gom:
Tap doan Xang dau Viét Nam, Céng
ty TNHH Tap doan Binh An, Tap doan
BTP Hodinhgs - Tap doan Chang-Jo
va Tap doan Deabo cho biét dang
tich cuc theo dudi mé hinh dau tu,
khai thac tram dliing nghi trén cao toc
Bac - Nam nhanh Dong va dé xuat xay
dung mé hinh tram dung nghi cla
Han Quéc véi cac tinh nang clia mot
tram dumng nghi hién dai, gém cackhu
lién hop cung cédp dich vu xang dau,
stia chita, nghi ngoi, thuong mai, khu
vui choi gidi tri danh cho du khach...
khi ghé tram dung nghi.

Trao d&i véi PV Tap chi GTVT, PGS.
TS. Tran Chang - Cha tich Hiép hoi
Cac nha dau tu cong trinh giao théng
dudng bo Viét Nam (VARSI), nguyén
Cuc trudng Cuc Gidam dinh Nha nuéc
vé chat luong cong trinh xay dung
(B6 Xay dung) cho rang, tram diing
nghi c6 vai trdo vo6 cung quan trong

va cap thiét trén cac tuyén cao téc.
Quy hoach hé théng duéng cao toc
can thiét phai song hanh quy hoach
cac cong trinh dich vu phu trg di theo.
“Hién nay, nganh GTVT da cé quy
hoach mang tram dung nghi trén
toan tuyén cao téc Bac - Nam, toi cho
rang day la diéu rat dang mung’, PGS.
TS. Tran Chang néi va luu y rdng, quy
hoach da c6 thi ké hoach xay dung
phai dugc thuc hién khan truong. Vay,
phai xay tram dimng nghi thé nao?

M6t tiéu chi quan trong ctia tram
diing nghi rat can la su sang tao cla
cac nha dau tu. B&i, néu tram nao
cling giong nhau thi sé tao ra su don
diéu, thi€u hap dan.”Ban than ching
ta khi di trén dudng cao téc cling
thudng ban tinh dé hanh trinh nén
ding nghi & tram nao, tram nao dich
vu tét, tram nao thiéu tién nghi, d6 an,
thic uéng khéng ngon..., cling nhu
tram nao c6 san vat dia phuong dé co
thé mua lam qua cho ngudi than, ban
bé sau chuyén di’, PGS.TS Tran Chung
chia sé va chi ra rang, phai cé su sang
tao d& mdi tram thé hién dugc van
héa, ban sdc dé ngusi sir dung c6 thé
lua chon noi diing nghi phu hop.

Con theo TS. Nguyén Hiu Buc -
chuyén gia giao thong, su sang tao
trong thiét k&, khoa hoc trong quan
ly khai thac 1a yéu t6 ca ban dé co thé
“xép sao” cho cac tram ding nghi tai
cac tuyén cao téc trén pham vi toan
quéc. Do d6, ngay tu khi lap du an,
cac nha dau tu can phai tinh toan ky
cac hang muc theo cac quy dinh phap
lut, quy chuan, tiéu chudn, tiéu chi
néu trén dé c6 thé“xép sao - xép hang’,

Thuc tién cho thay, viéc xay dung
cac tram dung nghi trén cac tuyén cao
toc 1a can thiét, 1ai xe va hanh khach
can phai nghi ngai dé giai quyét nhu
cauriéng, gop phan giam thiéu TNGT.
Tuy nhién, hién van con tinh trang 16n
xon va thiéu hgp ly trong viéc bo tri
cac diém ding nghi. Do d6, can sém
c6 quy hoach téng thé, déng bo vé
tram dimng nghi cac tuyén cao toc trén
pham vi toan quéc. Dac biét, ca quan
quan ly nha nudc can nghién ctu bd
tiéu chi, quy chudn cu thé hudng téi
“xép sao” (nhu moé hinh cac khach
san) cho cac tram dung nghi trén cac
tuyén cao téc la phu hop véi yéu cau
cla thuctién datra d

1
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BS GTVT dang duy tri

{6t thanh tich gidi ngan
véi nhiéu ky luc. Trong 6
thang dau nam 2023, B6
GTVT gidi ngan cao hon
cung ky ca ve gia tri va ty
1&, 1i€p tuc gilr vi thé gidi
ngan Top dau bo, nganh,
dia phuong cé nudc.

GIA TRI GIAI NGAN HON GAP
DOI CUNG KY NAM 2022

Nam 2023, B6 GTVT dugc Thi
tudng Chinh phi giao 95.222 ty dong.

12

B6 trudng B GTVT Nguyén Van Thdng kiém tra hién truong thi cong cao téc Mai Son - QL.45

Trong d6, vén dugc giao nam 2023 la
94.161 ty dong, von kéo dai nam 2022
sang nam 2023 la 1.061 ty déng.

Thong ké cla Vu Ké hoach - Dau
tu cho thdy, dén cubi thang 6/2023,
BO GTVT giao chi tiét cho cac dy an
véi téng s6 95.196/95.222 ty dong
(dat 99,9%). Con lai, 26,331 ty dong
ké hoach dugc giao tlr ngudn thu
xU ly sdp xép nha dat cho cac bo, co
quan Trung uong chua thé phan bé
do chua cé ké hoach trung han.

K& hoach vén nam 2023 cha yéu
tap trung giao cho 12 chti dau tu, ban
QLDA do B6 GTVT quan ly (dugc giao
86.795 ty dong, chiém ty trong 91,2%
téng s6 vén dugc giao clia BO GTVT).
Cac cha dau tu con lai gom: 24 s&
GTVT, VEC va 2 trudng cao dang dugc

giao 8.400 ty déng (chiém ty trong
8,8%) chl yéu tap trung dé quyét
toadn du &n va hoan von ting trudc.

Tinh dén ngay 30/6/2023, Bo
GTVT udc gidi ngan khodng 35.627
ty dong, dat khoang 37,4% ké hoach
nam. Tién do giai ngan cham so véi
ké hoach cac chd dau tu dang ky
dau ndm (35.627/38.154 ty dong, dat
93,3%).

Lanh dao Vu Ké hoach - Pau tu
cho biét thém, két qua giadi ngan
hién cao hon ca vé gia tri va ty & so
vGi nam 2022. Cu thé, gia tri gdp hon
2 lan (6 thang dau nam 2022 giai
ngan 16,828 ty dong); ty 1é cao hon
7% (6 thang dau nam 2022 giai ngan
30,5% ké& hoach nam).

“Trong 6 thang dau nam, ty lé



gidi ngan ctia B6 GTVT ludn cao hon
muc trung binh cta ca@ nudc’, lanh
dao Vu K& hoach - Bau tu khdng dinh
va thong tin, gid tri gidi ngan 6 thang
dau ndm nay tap trung & cac du an
cao t6c Bac - Nam (24.466 ty déng,
chiém ty trong khodng 69% gia tri
gidi ngan ctia ca B6 GTVT).

Cac du an cao téc Bac - Nam giai
doan 1 gidi ngan 7.017/17.157 ty
dong, dat 40,9% ké& hoach nam; dap
tng ké& hoach giadi ngan cac chi dau
tu dang ky (7.017/6.828 ty dong, dat
103%). Tuy nhién, van c6 mot s6 du
an giai ngan cham so vaéi ké hoach
dang ky nhu: QL.45 - Nghi Son (dat
50%), Cam L6 - La Son (dat 62%); Nghi
San - Dién Chau (dat 75%).

Cac du an cao téc Bac - Nam giai
doan 2 gidi ngan 17.448/45.474 ty
dong, dat 38,4% ké hoach ndam, cham
so vGi ké hoach céc cha dau tu dang
ky (17.448/21.172 ty dbng, dat 82%).
Mot s6 du én gidi ngan cham so véi
ké hoach dang ky nhu: Bai Vot - Ham
Nghi (dat 69%), Ham Nghi - Viing Ang
(dat 59%); Quang Ngai - Hoai Nhon
(dat 66%); Bung - Van Ninh (dat 69%).

Céac du an trong diém, cap bach
gidi ngan 338/1.855 ty dong, dat
18,2% ké& hoach nam, cham so véi
ké hoach cac chu dau tu dang ky
(338/624 ty dong, dat 54%). Mot s6
du &n gidi ngan cham so véi ké hoach
dang ky nhu: Cai tao céng trinh thiét
yéu doan Ha Noi - Vinh (dat 15%); cai
tao coéng trinh thiét yéu doan Vinh -
Nha Trang (dat 41%); du an gia c6
ham yéu doan Vinh - Nha Trang (dat
43%); du an dudng nédi cao téc Ha Noi
- Hai Phong véi Phap Van - Cau Gié do
S& GTVT tinh Ha Nam va Hung Yén la
chi dau tu dat khoang 10%.

Cung véi do, cac du an ODA giai
ngan 4.471/7.799 ty dong, dat 57,3%
ké hoach nam, dap ung ké hoach
gidi ngan cac cha dau tu dang ky
(4.471/4.034 ty dbng, dat 111%). Cac
du an trong nudc khac gidi ngan
6.350/22.909 ty déng, dat 27,7%
ké hoach nam, dap ung ké hoach
gidi ngan cac cha dau tu dang ky
(6.350/5.496 ty déng, dat 115%).

QUYET LIET, DAY NHANH TIEN
PO GIAINGAN
Dén hét thang 6/2023, cac chua

dau tu thuéc BO GTVT gidi ngan
32.133 ty dong (chiém ty trong 90,2%
gia tri da gidi ngan cua Bo6 GTVT), dat
37% ké hoach nam va 90% ké& hoach
gidi ngan 6 thang do céc cht dau tu
dang ky.

Cac chu dau tu khac gidi ngan
3492/8400 ty déng, dat 41,6% ké
hoach nam va 132% ké& hoach gidi ngan
6 thang do céc chti dau tu dang ky.

Mét s6 cha dau tu co ty 1é giai
ngan thdp hon 95% ké hoach dang
ky can quyét liét, ddy nhanh tién
dd gidi ngan trong thgi gian téi.
Trong dé, c6 5/12 chu dau tu thudc
B&6 GTVT, gém: Ban QLDA 2 giai
ngan 3.509/4.985 ty déng, dat 70%;
Ban QLDA Thang Long gidi ngan
3.616/4.580 ty dong, dat 79%; Ban
Quan ly cac du an dudng thay giai
ngan 497/587 ty dong, dat 85%; Ban
QLDA 6 gidi ngan 4.095/4.545 ty
déng, dat 90%; Cuc DBVN gidi ngan
833/904 ty déng, dat 92%.

Clng véi do, ¢ 3/27 chu dau tu
khac gém: S& GTVT tinh Hung Yén
gidi ngan 4/61,4 ty déng, dat 7%; S&
GTVT tinh Ha Nam giai ngan 4/19 ty
déng, dat 22%; Ban QLDA céng trinh
giao thong va nong nghiép va phat
trién néng thon Pak Lak gidi ngan
60/174 ty dong, dat 35%.

Theo ké hoach, cac chu dau tu,
ban QLDA dang ky quy I11/2023 udc
gidi ngan khoang 21.281 ty déng. U6c
gidi ngan thang 7/2023 khodng 6.815
ty dong, trong d6 c6 4 ban QLDA
dang ky ké& hoach giai ngan I6n, can
tap trung chi dao thuc hién, gém: Ban
QLDA 85 13 1.521 ty déng, Ban QLDA
213 1.025 ty déng, Ban QLDA 7 |3 866
ty dong va Ban QLDA Thang Long la
786 ty dong.

Theo danh gia cta Bo truéng Bo
GTVT Nguyén Van Thang, nam 2023,
B6 GTVT dugc Thu tuédng Chinh pht
giao s6 von 1én nhat trong lich st va
6 thé sé tiép tuc dugc tin tudng giao
thém trong thdi gian tdi. Vi vay, B6
truédng yéu cau cac ban QLDA, chu
dau tu phai vao cudc véi quyét tam
cao nhat nham thuc hién bang dugc
muc tiéu giai ngan 95% ké hoach von
theo yéu cau ctia Chinh ph.

DéE cap téi cao téc Bac - Nam giai
doan 1, B6 truéng Nguyén Van Thang
yéu cdu hoan thanh dut diém cac
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hang muc con lai nhu duong gom,
nut giao... clia cac du an da khanh
thanh. D6i véi cac du an khanh thanh
trong nhiing thang tiép theo cla
nam 2023 nhu: QL.45 - Nghi Son,
Nghi Son - Dién Chau, cdu My Thuan
2, cao té¢c My Thuan - Can Tho..., cac
ban QLDA phai nd luc t6i da khac
phuc kho khan, dén luc hoan thanh
dung tién do.

“Khéong dugc cham tré hoan
thanh ké hoach. Khéng dugc chu
quan. Khéng dugc dé nudc dén chan
mdi nhay”, B6 trudng Nguyén Van
Thang nhan manh va dac biét luu y
tinh trang cham tién d6 van con xay
ra tai mot s6 du an.

Nguai diing dau nganh GTVT néu
ré yéu cau, cac nha thau cham tién dé
sé bi xtr ly nghiém minh, khong cho
tham gia cac du 4n méi cho dén khi
khdc phuc t6t tinh trang cham tré.
Trong d6, cac du an mdi trién khai
qua trinh phat hanh hé so mai thauy,
can phai xac dinh ro, kién quyét gat
cac nha thau cham sang mot bén.
Song hanh véi d6, B6 trudng Nguyén
Van Thang cling chi ré cac cha dau tu
¢ du &n cham tién d6 khoéng dugc
giao thém du an, bao gém ca cac du
an da dugc giao chuén bi dau tu.

Bén canh dé, B6 truéng Nguyén
Van Thang biéu duong moét s6 du an
cé tién doé giai ngan vuat ké hoach 6
thang dau ndm nhu:Ving Ang - Bung
(dat 115%), Van Ninh - Cam L6 (dat
102%). B6 trudng ciing biéu ducng
cac du an dat khéi lugng giai ngan
hon 90% so véi ké hoach dang ky.
Theo B0 trudng, day la minh chiing
phan anh ré nét rang céng tac gidi
ngan ctia B6 GTVT & phan I6n cac du
an déu dugc thuc hién rat tot.

Dé cap dén cac nhiém vu trong
tam can phai quyét liét thuc hién trong
nhiing thang t&i, Bo trudng Nguyén
Van Thang yéu cau cac ban QLDA, ch
dau tu ddy nhanh tién do thi céng,
tha tuc hé so nghiém thu, thanh toan,
doéng thai thuc ddy hoan thanh cac tha
tuc vé dau tu, dac biét cha dong xur ly
cac ton tai, vudng mac dé phé duyét
14 du é&n trong quy 11/2023 theo ké
hoach. S& GTVT cac dia phuong phai
d&y nhanh tién d6 chuan bi dau tu cac
du an mdi, trudc mat la cac du an khai
cdng trong quy 11/2023 10
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Bt phd tam nhin quy hoach

425 MINH THANH

E A\ o

Ngay 07/6/2023, Thu
tuéng Chinh pha da ky
phe duyei Quy hoach
1ong thé phat trién hé
théng cang hdang khong,
san bay toan quéc thai

ky 2021 - 2030, tam nhin
den ndm 2050. Véi nhiing
dlem mdi va dot pha trong
tam nhin, quy hoach Icm
nay du’dc ky vong la nén
1cmg de hqng khong phai
trién bén viing, déong gop
quan trong khong chi doi
véi ngcmh GTVT ma cd véi
nén kinh & - xa hdi cta
Viét Nam trong 1u’dng lai.

CHUYEN P61 SAN BAY QUAN
SU, XAy MGI SAN BAY G VUNG
SAU, VUNG XA

Nghi quyét Dai hoi Dang lan thu
Xlll xac dinh: Xay dung hé théng két
cdu ha tang déng bo, trong d6 c6 ha
tang vé GTVT la 1 trong 3 dot pha
chién lugc. Bam sat dinh hudng, quan
diém cda Dang, thai gian qua, Chinh
phd, Tha tudng Chinh pha da chi dao
quyét liét, dong bd céc nhiém vuy,
gidi phap dé thac day phat trién ha
tang GTVT, trong d6 coi phat trién ha
tang hang khéng la mét trong nhiing
trong tam, yéu cau buc thiét, gitup
gidi quyét van dé ndi com hién nay
la tinh trang qua tai & mét s6 cang
hang khoéng. Sau mét thoi gian dai
ra soat, b6 sung, diéu chinh.., ngay
07/6/2023, Quy hoach téng thé phat

trién hé théng cang hang khéng, san
bay toan quéc thai ky 2021 - 2030,
tdm nhin dén nam 2050 chinh thic
dugc Tha tudng Chinh phu phé duyét
tai Quyét dinh s6 648/Qb-TTg.

Vé két cau ha tang, bén canh uu
tién tap trung dau tu moét s6 cang
hang khong I6n, d6ng vai tro dau moi
tai vung Thu d6 Ha Noi (Cang HKQT
té Noi Bai) va vung TP. H6 Chi Minh
(Cang HKQT Tan Son Nhat va Long
Thanh), quy hoach xac dinh uu tién
dau tu xay dung mdéi hodc mé réng
cac cadng hang khoéng tai vung sau,
vung xa, vung nui, hdi dao...

Mét diém mdi khac tai Quy hoach
la viéc bé tri cac trung tam logistics
tai cac cang hang khong c6 nhu cau
van tai I6n hon 250.000 tan/nam. Cac
trung tdm logistics dam bao cac diéu

C3ng HKQT Néi Bai di va sé tiép tuc déng vai tro dau méi van tai hang khéng cua khu vuc phia Bic va c3 nudc
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kién vé kho van va két néi cac loai hinh
giao théng thich hgp dé van tai hang
hoa tai cac cdng hang khong, gom: Noi
Bai, Tan Son Nhat, Van Dén, Cat Bi, Pa
Nang, Chu Lai, Long Thanh, Can Tho va
mot s6 cang hang khong khac khi cé
nhu cau van tai hang hoa dat tiéu chi
néu trén. Ngoai ra, hinh thanh trung
tam logistics trung chuyén hang hoéa
qudc té tai Cang Hang khéng Chu Lai.

bac biét, trong giai doan 2021 -
2030, hai san bay quan su la Thanh
Son va Bién Hoa sé dugc quy hoach
thanh cang hang khéng dé khai thac
luéng dung. Cung véi do, nghién
cuu, khdo sat, danh gia kha nang quy
hoach thanh cdng hang khéng déi vai
mot s6 san bay phuc vu quéc phong,
an ninh; moét s6 vi tri quan trong vé
khan nguy, cttu trg, c6 tiém nang phat
trién du lich, dich vu va cac vi tri khac
c6 thé xay dung, khai thac cang hang
khéng gbébm: Ha Giang (huyén Bac
Quang), Tuyén Quang (huyén Ham
Yén), Ha Tinh (huyén Cadm Xuyén),
Kon Tum (thi tran Mang Den, huyén
Kon Pléng), Quang Ngai (ddo Ly Son),
Binh Thuan (dao Phu Quy), Khanh
Hoa (Khu kinh té Van Phong, huyén
Van Ninh), Bk N6ng (huyén Bak
Glong), Tay Ninh (huyén Duong Minh
Chau)... bdo cdo Thu tudng Chinh phu
xem xét viéc bé sung quy hoach khi
du diéu kién.

Mot diém méi vé kéu goi dau tu
doi véi cac cang hang khéng mdi la
huy déng t6i da nguén vén clia xa
héi dau tu theo phuong thiic déi tac
céng tu. Phuong én huy dong von
theo hinh thic giao UBND cac tinh,
thanh phé c6 quy hoach cang hang
khéng mdi la co quan c6 thdm quyén
dé huy déng, can déi nguén luc va té
chtic thuc hién dau tu.

XAC LAP VI TRI QUAN TRONG
CUA VAN TAI HANG KHONG

Tai Viét Nam, trong s6 22 cang
hang khong dang khai thac thi cé 21
cdng hang khéng do doanh nghiép
nha nudc la Téng céng ty Cang hang
khong Viét Nam (ACV) quan ly va 1
cdng hang khong kéu goi, huy dong
xa hoi hda dau tu theo hinh thic PPP
la CAng HKQT Van Bo6n (Quang Ninh).

Giai doan 2011 - 2019/2020, t6¢
d6 phat trién ctia nganh Hang khéng

Theo Quy hoach, giai
doan 2021 - 2030, tai Viét Nam
hinh thanh 30 cdng hang
khong (14 cang HKQT, 16
cang hang khoéng quéc néi);
tam nhin dén nam 2050 hinh
thanh 33 cédng hang khong
(14 cang HKQT va 19 cang
hang khéng quéc ndi).

Véi s6 lugng cang hang
khong theo quy hoach, 95%
dan sé Viét Nam sé dugc tiép
can cang hang khoéng trong
pham vi 100 km; con s6 tuang
Ung trén thé gidi va cac nudc
Pong Nam A hién nay tir 88 -
96%, Nhat Ban va Han Quéc
tUr 95 - 99%.

Viét Nam trung binh tur 16 - 18%/ndm,
dugc Hiép hoéi Van tai Hang khoéng
qudc té (IATA) danh gid la toc do6 phat
trién hang khéng nhanh nhat khu
vucDong Nam A, ding thir 5 thé gidi,
tuy nhién diéu nay cliing gay ap luc
Ién két cau ha tang cang hang khong.
Theo 6ng Nguyén Anh Diing
- Pho Vu trudng Vu Ké hoach - Bau
tu (B6 GTVT), giai doan 2011 - 2019,
két qua dau tu két cdu ha tang hang
khong Viét Nam dat dugc cong suat
thiét ké cho cac cang hang khéng la
95 triéu lugt hanh khach/nam, trong
khi thuc t& thoi diém cao nhét trudc
Covid-19 (ndm 2019), sdn lugng théng
qua cac cang hang khéng cua Viét
Nam dat 116,5 triéu hanh khach/nam,
vugt khodng 20 triéu luot khach so véi
cdng sudt cac cang hang khong.
“Ngay sau khi Quy hoach téng
thé dugc Thi tudng phé duyét, Bo
GTVT tiép tuc trién khai cac quy
hoach chi tiét, sdp xép khong gian
cho cadng hang khéng, lam co s& dé
huy déng nguén luc dau tu. Dé day
nhanh tién dé thuc hién, B6 GTVT
cling d6ng thai lap hon 10 quy hoach
chitiét cdc cang hang khong & cac dia
phuong va dang ddy nhanh tién do
phé duyét chi tiét lam co s& kéu goi
dau tu’, 6ng Nguyén Anh Ding chia
sé va thong tin, qua trinh lam viéc véi
cac dia phuong, B6 GTVT cling dinh

SU KIEN

S6 07/2023

huéng thém mét quy hoach, dé la:
D&i véi cac cang hang khéng cé quy
mo cong sudt trén 20 - 30 triéu hanh
khach/nam thi nghién cdu cac tuyén
dudng sat két néi.

Cing theo Ph6 Vu truéng Vu
K& hoach - Pau tu, khi du bao thi
trudng van tai hang khong, co quan
chuyén mén clia B& GTVT thdy rang,
trén thé gidi, d6i véi cadc nudc phat
trién, thi trudng hang khéng hang
nam gép 2, 3 dén 4 lan quy mo dan
s0. C6 nghia, néu dan sé 1a 100 triéu
ngudi thi lugng khach di lai khodng
300 - 400 triéu luot. “Viét Nam hién
nay mdi dat san lugng van chuyén
hon 100 triéu khach/nam, do do tiém
nang thi trudng van tai hang khong
con rat I6n. Pay la ca s dé c6 thé huy
déng tiém luc phat trién’, 6ng Ding
cho hay.

Con 6ng Dinh Viét Thang - Cuc
trudng Cuc Hang khong Viét Nam
cho rang, két cdu ha tang néi chung
va két cdu ha tang giao théng néi
riéng la nén tang vat chat co vai tro
dac biét quan trong trong qua trinh
phat trién kinh t& - xa hoi cla dat
nudc. Két cdu ha tang giao thong
van tai déng bo, hién dai, két néi
dap Ung nhu cdu van tai hang héa,
hanh khéch... thi nén kinh t& mdéi cé
diéu kién dé tang trudng nhanh, 6n
dinh va bén viing. Viéc phat trién
nhanh két cdu ha tang giao théng véi
phuong cham “di truéc mét budc” la
doi héi buc thiét ctia thuc tién, via
nhdm thao g& cac “diém nghén’, via
tao diéu kién but pha nhanh trong
qua trinh xay dung két cdu ha tang
déng bé clia dat nudc.

“Viét Nam nam trong khu vuc
dugc du bédo c6 toc do tang truéng
van tai hang khéng thuéc hang cao
nhat trén thé gidi. Véi cac yéu té kinh
té vi moé tac déng dén nganh Hang
khéng nhu kinh té Viét Nam phuc
héi sau dai dich, dan sé tré va su gia
tang nhanh chéng tang I6p trung luy,
xu hudng tiéu dung c&i ma, ha tang
hang khoéng, du lich dugc nang cap,
cai thién thi c6 thé khang dinh nganh
Hang khéng Viét Nam c6 du dia rat
I6n dé ting trudng va téc dd ting
truéng 2 con sé trong giai doan 10
nam téi day hoan toan kha thi’, 6ng
Thang nhan dinh O
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“Manh tay" phat vi pham toc do,
TNGT giam san

&5 VAN HUE

R\

Nhdm han ché thdp nhét
cdc vu TNGT lién quan

dén phu’dng tién trén cac
tuyén cao téc, ngay tu dau
nam 2023, Cuc CSGT (B6
Coéng an) da chi dao don
vi CSGT phu trach tuyen
tcmg cuong cong tac tuan
tra kiém sodt, giam sat
qua hinh dnh camera,
dong thdi ap dung cac
bién phap nghiép vu, CSGT
"héa trang" ghi hinh trén
cdc tuyen cao téc dé kip
thoi xu Iy cdc 1ru’dng hop
ngudi diéu khién phu’dng
hen chay qua téc do, gop
phan dém bdo trat iu’ ATGT.

VI PHAM TREN CAO TOC, €O
THE XU PHAT TAI DIA PHUONG

Chia sé vé6i PV Tap chi GTVT, 6ng
Nguyén Van M. (sinh nam 1977, tru
tai phudng C6 Nhué, quan Bic Tu
Liém, TP. Ha Noi) cho biét anh cho
ban mugn xe 6 t6 (BKS 30G-643.xx)
di vé qué & Hai Phong. Dén ky dang
kiém lai, anh mgi giat minh khi dugc
théng bao xe cGia minh dinh 16i vi
pham trén dudng cao téc Ha Noi - Hai
Phong. Can bé dang kiém giai thich
rang xe cla anh chua déng phat vai
16i chay qua téc d6 va hudng dan
anh vé Céng an quan Bac TU Liém
dé nop phat. Tai day, anh dugc CSGT
cho xem lai hinh anh vi pham truéc
do6 trén tuyén Ha NOi - Hai Phong véi
16i chay qua toc d6 12 km/h.

Tuong tu, anh Tran Van Q. (sinh
nam 1980, tru tai phudng Phuong
Canh, quan Bac T Liém, TP. Ha Noi)
cling do khong dé y, dén khi di dang
kiém mdi biét xe 6 t& BKS 29A-427 .xx

16 1 DAY MANH UNG DUNG KHCN DAM BAO ATGT

TONG CONG TY DAU TU PHAT TRIEN BUGNG CAOTGC VIET NAM

TRAM THU PHi KM6+000

D6i tudn tra kiém sodt giao théng duong b s6'1, Cuc CSGT dimg I3p bién bén
xe 6 t6 chay qua téc dé trén tuyén cao téc Néi Bai - Lao Cai

cla minh vi pham trén tuyén cao toc
N&i Bai - Lao Cai, phai dén Doi CSGT
trat tu (Cong an quan Bac Tu Liém) dé
gidi quyét vi pham thi mdi dang kiém
dugc. “Tai co quan chuc nang, toi
dugc xem lai hinh anh chay qua toc
dd trén cao t6c Noi Bai - Lao Cai doan
qua dia ban tinh Yén Bai. Luc nay, toi
mai nhé vao thai diém do gia dinh di
I& & dén Bao Ha", anh Q. nhé lai.

Trao déi véi Tap chi GTVT, Chi huy
Doi Tuan tra kiém soéat giao théng
dudng bo cao toc s6 1, Phong Huéng
dan tuan tra kiém soét giao thong
dudng b, Cuc CSGT (D6 1) cho biét,
déi véi cac phuong tién luu théng
trén tuyén cao toc Noi Bai - Lao Cai
vi pham chay qua téc d6, hinh anh
vi pham sé dugc camera ghi lai va
truyén tryc tiép vé bang dién ti &
diém dau va diém cudi tuyén cao téc.

Nh{ng truong hgp vi pham trén
tuyén cao t6c ma luc lugng CSGT
ding dugc phuong tién ngay thi sé
tién hanh 1ap bién ban vi pham hanh
chinh, con d6i véi nhimng trudng hop
khéng dung dugc phuong tién thi
can c’ vao Thong tu s6 15 cla Bo

Congan, sau 10 ngay (k€ tirngay phat
hién vi pham), CSGT sé gui thong
bao dén chu phuong tién vi pham.
Sau khi gUi théng béo, chi phuong
tién hoac ngugi diéu khién phucng
tién co thé t4i tru s& nci ma ca quan
cong an phat hién vi pham hodc tru
s& cOng an quan, huyén dia ban noi
dang ky phuong tién dé chap hanh
giai quyét vi pham (céac trudng hop vi
pham chay qua téc doé trén cac tuyén
cao toc, Cuc CSGT sé gui dir liéu dién
ti (video, hinh anh vi pham) va théng
bdo vi pham dén céng an cp huyén
gidi quyét).

“Tu dau nam 2023 dén nay, qua
cong tac xu ly vi pham qua hinh anh
camera ghi lai chg nhu CSGT trUC
XU ly vi pham trén 5 000 truong hop
0 t6 vi pham giao thong trén tuyén
cao téc Noéi Bai - Lao Cai’, Chi huy Déi
1 thoéng tin.

MUC PHAT CAO, TNGT
GIAM SAU

Theo chi huy D6i Tuan tra ki€ém
soat giao théng Pudng bd cao toc



s6 2, Phong Hudng dan tuan tra kiém
soat giao thong dudng bg, Cuc CSGT
(Do6i 2), tuyén cao téc Ha Noi - Hai
Phong - Quang Ninh cé rat nhiéu
diém gan camera ghi hinh, ngoai ra
don vi con 4p dung cac hinh thuc
“hoa trang” dé tién hanh kiém tra t6c
do trén tuyén cao téc nay. “Sau khi
¢6 hinh anh vi pham, CSGT sé tién
hanh gui thong bao vi pham dén
chl phuong tién 6 t6 vi pham ding
tén trong dang ki xe dén giai quyét.
Khi cht phuong tién hodac lai xe dén
giai quyét vi pham, CSGT sé cho xem
lai hinh anh trugc dé, dong thai tién
hanh lap bién ban xt ly”, chi huy Doi
2 nodi va thong tin sé cd cadc muc vi
pham nhu: Mdc 1 - ngusi diéu khién
phuong tién vi pham ti trén 5 km/h
dén dudi 10 km/h, tuong lng véi
muc phat tién 900.000 déng; Muc
2 - chay qua tir 10 km/h dén dudi 20
km/h, tuong Ung véi muc phat tién
5 triéu dong, ngoai ra con ap dung
hinh thiic xt ly b6 sung tudc GPLX
2 thang; Muc 3 - tir 21 km/h dén 35
km/h, tuong Ung véi muc phat tién
7 triéu dong, ngoai ra con ap dung
hinh thuic xt ly bé sung tudc GPLX 3
thang theo qui dinh.

Thuong ta Nguyén Manh Théng
- Déi Tuan tra ki€ém soat giao thong
Pudng b cao toc s6 3, Phong Huéng
dan tuan tra kiém soét giao thong
dudng bg, Cuc CSGT (Boi 3) théong

Luc luong CSGT Céng an tinh Tuyén Quang “hda trang”, két hop véi céng khai kiém tra do téc do

AN TOAN GIAO THONG
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d6i véi nguoi diéu khién 6 t6, mé t6 luu théng trén dia ban

Theo théng ké cta Uy
ban ATGT Quéc gia, TNGT 6
thang dau nam 2023 (tinh tu
ngay 15/12/2022 dén ngay
14/6/2023) tiép tuc giam ca 3
tiéu chi. Trén dia ban ca nudc
da xay ra 4.970 vu TNGT, lam
chét 2.865 ngudi, bi thuang
3.471 nguai; so véi cung ky
nam 2022 s vu giam 762 vu
(-13,29%), gidm 484 ngudai
chét (-14,45%), giam 214
ngudi bi thuong (-5,81%).

tin, don vi phu trach tuan tra kiém
soat tuyén cao toc Phap Van - Cau
Gié - Cao B6 - Mai Son dua ra khuyén
céo, d6i véi ngudi diéu khién phuong
tién luu thong trén cac tuyén cao
t6c phai tuan tha hé théng bién bao
hiéu, chap hanh di ding lan dudng va
gitr khodng cach an toan déi vaéi xe di
lién trudc ddm bado khong dé xay ra
va cham, TNGT.

Trao d6i véi Tap chi GTVT, Pai ta
Nguyén Quang Nhat - Truéng phong
Hudng dan, tuyén truyén, di€u tra
gidi quyét TNGT (Cuc CSGT, Bo Cong
an) cho biét, nham kéo gidm TNGT,
ngay tir dau nam 2023, Cuc CSGT da
c6 ké hoach chi dao luc lugng CSGT
toan qudc tap trung vao cac chuyén

dé chinh la nguyén nhan kéo giam
TNGT. Trong d6, kiém tra téc do d6i
véi ngudi diéu khién phuong tién 6
t6, mo to va xe gan may cling la mét
trong nhiing chuyén dé trong tam,
xuyén suét ctia nam. Theo do, cac
tuyén dudng cao toc, quéc 16, dudng
tinh, can < vao tinh hinh thuc té,
cac don vi sé 4p dung cac bién phap
nghiép vu nhu: héa trang ghi hinh,
kip thai phat hién cac phuong tién
chay qua téc do x ly nghiém theo
quy dinh.

“Viéc kiém tra tc d6 trén céc
tuyén cao téc da st dung hé théng
gidm sat, day la mot trong nhiing
bién phap rat hiéu qua ma Cuc CSGT
da thuc hién, dem lai hiéu qua tich
cuc, dac biét la nhing hanh vi vi
pham nhu: chay qua toc dé, vi pham
vé dling dé, giadi quyét nhiing su co...
Cung vdi d6, cong an cac dia phuong
cliing da déng loat ra quan, ap dung
XU ly t6c do doi véi phuong tién 6
t6, xe mo t6 va xe gan may. Day la ké
hoach xuyén suét cad nam, gop phan
dam bdo trat tu ATGT, giup TNGT
gidm ca 3 tiéu chi. Bugc biét, trong 6
thang dau nam 2023, luc lugng CSGT
cd nudc da xir phat 325.635 truong
hop ngudi diéu khién phuong tién
cac loai chay qua toc do quy dinh,
gop phan kéo giam TNGT trén dia
ban ca nudc’, Dai ta Nguyén Quang
Nhat thong tin 4

DAY MANH UNG DUNG KHCN DAM BAO ATGT | 1/
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Lang phi cau virot b hanh
trong do thi

U

Cu Vut_rt bé hanh truéc mét nhung ngudi di bé van chon gidi phap bing qua duong. Anh: Phuong Anh

25 HAITHANH
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Ha Noi va TP. H6 Chi Minh
hién co6 khocmg hon 100 céu
vudi bo hanh véi iong muc
dau tu khodng trén 500 ty
dong, chi phi danh cho duy
tu bdo tri bdo duong moi
nam Ién dén hang chuc iy
dong, trong khi nhleu cau
1hu’dng xuyén vcmg bong
ngt.fdl su dung ba den Iuc
phdi danh gia lai tong thé
_quy md, hiéu qua cua céc
cdu vuot bo hcmh ti d6 dinh
hl.fdng cac glcu phap hitu
ich, phu hdp véi diéu kién
thuc 1€ dé dém bdo ATGT
my quan do thi va tranh lang
phi cho Nha nudc.

CAU VUQT Bl NGUOI DI BO
PHOT LO, LANG PHITIEN TY
Méi cay cau vuot bo hanh cé vén

18

dau tu khoadng 3 - 5 ty dong, tham chi
cb cau lén t6i 10 ty dong. Von dau tu
I&n nhung vi sao ngudi dan lai thd 6?

Thuc t& tai Ha Noi va TP. H8 Chi
Minh, tai nhiing con dudng déng xe
¢6 qua lai, du c6 dai phan cach cling
nhung ngudi di bo van ¢é tinh bang
qua dudng gilta dong xe déng duc,
luu théng véi téc do cao..., trong khi
cau vugt boé hanh ngay trudc mat.
D6 duong nhu la mét thoi quen kho
bd da an sau vao tiém thic cta da s6
ngudi dan thanh thi.

Tai TP. H6 Chi Minh, nhiéu cau
vugt danh cho ngudi di bé luén trong
canh vang béng ngudi, mot s6 cau
dugc dua vao khai thac ti nhing
nam 2009 - 2010 da tr& nén hoen
ri, trén cau con xuat hién nhiéu kim
tiém, dung cu hat chich rat phan cam
va nguy hiém cho ngudi di lai.

Panh gia tu nhiéu géc d6 thi ndi
[én mot s& nguyén nhan khién cau
vugot bo hanh“€ khach”. Dé lay thic tu
gidc chdp hanh clia ngusi qua dudng

van con & muc han ché, tiép do la
khéng cé luc lugng chiic ndng theo
dbi dé nhéc nhg, xit phat. Mot nguyén
nhan nira da trd nén c6 hiu la ngudi
di b6 xem thudng tinh mang ctia ban
than khién ngudi tham gia giao thong
¢6 khi phai chiu tai nan oan.

Theo két qua nghién cdu cla
Trudng Dai hoc Kién trdc Ha Néi thuc
hién nam 2019, c6 gan 60% trong
téng s6 300 ngudi tham gia khao sat
6 strdung cau di bo. Tuy nhién, trong
sO nay co t6i 40% la khach vang lai,
30% la hoc sinh sinh vién, con nhiing
ngudi dan song hai bén dudng lai
rat it s& dung. K&t qua nay cho thay
nhiing ngudi dugc mong muén su
dung nhiéu nhat lai la d6i tugng
khoéng st dung hoac rét it stir dung.

V& van dé nay, Thiéu ta Tran
Quang Chinh - Pho Bgi trudng Doi
CSGT Dudng bd s6 6, Phong CSGT
Cong an TP. Ha Noi cho biét, da phan
ngudi vi pham khi bi xt ly cho biét
phai di chuyén xa méi dén dugc cau



vuot b hanh, hon nira tam ly ngai leo
Ién cau cao khién ho chon cach bang
ngang qua dudng, tiém 4n nhiéu
nguy hiém, dé gay TNGT.

Theo Thugng ta Ta Thi Hong Minh
- Phé Trudng phong Hudng dan tuyén
truyén va diéu tra, gidi quyét TNGT (Cuc
CSGT, B6 Cong an) thi ché tai x phat
déi véi hanh vi sang dudng khong
ding noi quy dinh con thap, trong khi
lyc lugng chiic nang lai gap khoéng it
kho khan trong cong tac xd ly.

Nhiéu y kién cho rang, s& di ngudi
di bo khdng may “man ma” véi cau vuot
b6 hanh la do vi tri khong phu hgp. Mat
khac, trong thiét ké va cac 16i 1én xudng
cla cau chua dat su uu tién clia nguidi di
b6 1én hang dau, ton tai tinh trang hang
quan lan chiém 16i [én xuéng. Mat khac,
khéong thé danh déng vé tinh hiéu qua
cla cac cdy cau bo hanh ma can phai
danh gia tac dung cda ting cay cau &
méi khu vuc khac nhau. Ngoai ra, cling
khong thé phu nhan cac bac cau bo
hanh dugc thiét ké kha cao, ngudi gia,
tré em rat ngai di lén.

Thém mot trG ngai nla la van dé
an toan va 6 nhiém moi trudng tai mét
s6 cau vuat bo hanh khién nhiéu ngudi
ngai st dung. Bé la tinh trang tai vi tri
chan cau tré thanh nai tap két clia xe
rac, mat my quan va béc mui khé chiu.

CAN CO GIAI PHAP DE PHAT
HUY CONG NANG CUA CAU VUQT
TRONG PO THI

Theo ké hoach, thoi gian tdi, Ha
Noi va TP. H6 Chi Minh tiép tuc xay
dung thém cau vugt bd hanh dé phuc
vu ngudi dan di lai dugc thuan lgi,
an toan. Tuy nhién, néu tiép tuc van
hanh nhu hién nay thi qud that day
[a su lang phi I6n. Theo do, S& GTVT
TP. H6 Chi Minh da tién hanh lap dat
hé thong cay xanh tai mot sé cau bo
hanh, rat ngan khoang cach gilra tram
diing xe buyt va cac cau vugt bé hanh.
Bong thai, cac don vi chiic nang cling
da cé phuong an son sta, chinh trang
lai cdu; b sung thang cudn, thang
mdy, lam céc hang rao cudng buc
Ngudi dan sir dung cau vuct bd hanh;
b6 sung hé thdng camera dé quan sat
tinh hinh an ninh trat tu & chan cau.

Nhu da néi & trén, néu dat cau
vuot bé hanh vao nhiing vi tri khdng
hop ly sé khong phat huy dugc hiéu

Pieu 9 Nghi dinh
100/2019/ND-CP vé xU phat
ngudi di bo vi pham quy tac
giao thong dudng bd quy dinh
phat tién tor 60.000 - 100.000
déng néu ngudi di qua dudng
khéng dung nai quy dinh,
khéng dam bao an toan...

Theo B6 luat Hinh su 2015,
ngudi di b6 bang qua dudng
dan dén TNGT gay hau qua
dac biét nghiém trong c6 thé
bi phat tu cao nhat 1a 15 nam.

qua khai thac clng nhu khéng dam
bdo tinh an toan cho ngudi di bd. Vi
vay, theo 6ng Binh Bang Hai - can bd
Du an thanh phé séng t6t clia T6 chic
Health Bridge cGla Canada tai Viét
Nam thi can tinh dén phuong én thay
thé nhiing cay cau vugt bo hanh bang
16i sang dudng cung cép vdi xe o
gidi, c6 bé tri dén tin hiéu giao thong.
Cling theo 6ng Hai, cau vugt bo hanh
sé hiéu qua hon khi lap dat & nhimng
tuyén dudng cé téc do cao nhu tuyén
dudng vanh dai, tuyén dudng cao téc.

Tai Nhat Ban va Han Qudc trudc
day cing st dung nhiéu cau vugt
bé hanh, tuy nhién hién nay ho da
chuyén sang st dung gidi phap st
dung 16i sang dudng an toan, bao
goém den tin hiéu giao théng, dudng
ké soc, g giam toc do clia phuong
tién co gidi nham uu tién ngusi di bo.

DPéng quan diém nén danh gié lai
céc cau vugt bo hanh hién thaoi, PGS.

Canh diu hiu cda da s6 c3u vuot b hanh tai Ha N6i va TP, H6 Chi Minh. Anh - Hitu Hung
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TS. V0 Anh Tudn - Gidam déc Trung tdm
Nghién clu GTVT Viét Buc, Trudng
Dai hoc Viét Buc (TP. H6 Chi Minh) cho
rang, nhiting khu vuc ¢ nhu cau di b
I6n nhu gan cac trung tam thuong mai,
nha ga... thi nén uu tién cho ngudi di
bo trén mat dat, dong thoi dat bién
bdo han ché t6c d6 phuong tién co
gidi. i véi nhiing vi tri st dung cau
vugt bd hanh can luu y khau thiét ké
dé ngudi dan dé tiép can, ldp dat thém
thang may hodc thang cuén dé nhém
ngudi yéu thé cé thé sir dung dugc.

TS. Tran HGu Minh - Chanh Van
phong Uy ban ATGT Quéc gia nhan
manh, t6 chiic khéng gian an toan
cho ngudi di bo la han ché sy xung
dot gitta ngudi di bd va céc phuong
tién giao théng co gidi. Nhu vay, ngay
trong khau quy hoach khong gian st
dung dat va thiét ké ha tang can dat su
uu tién clia ngudi di bd. Song song véi
viéc hoan thién cac quy dinh phép luat,
cacbd tiéu chuan, quy chuén trong quy
hoach, thiét ké, xay dung dudng giao
thong, xay dung dé thi; tiéu chuan vé
den tin hiéu, bién bao hiéu giao théng
thi cling can két hop véi cac giai phap
kiém soét téc d6 clia dong giao thong
CG gidi... dé tao diéu kién thuan lgi uu
tién bao vé cho nguai di bo.

Déc biét, can nang cao y thic
chap hanh phap luét giao thong déi
vGi ngudi dan, st dung cau vuot bod
hanh tai nhiing noi quy dinh. Bong
thai, Nha nudc can tang cudng cong
tdc quan ly cau vugt bo hanh gidp
loai hinh nay phat huy céng nang
cing nhu xt phat nghiém doi véi
ngudi di bé sai quy tac ATGT O
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On dinh phi tuyén clia tam tron

nhiéu I6p co tinh bién thién chiu tdc dung cla tai co - nhiét
dua trén Iy thuyét bién dang truot bac cao

B TS. DANG THUY DONG"

Truong Bai hoc Ton Buc Thdng
B ThS. NGUYEN THI THANH HOAI

Trudng Dai hoc Giao théng van tai
Email: “dangthuydong@tdtu.edu.vn

TOM TAT: Nghién ctu gidi thiéu mat tiép can giai
tich dé phan tich Ung xi vong va sau vong cda tam
tron 1dam bang vat liéu nhiéu 1ép co tinh bién thién
(MFGM) chiu tac dung cua tai dp luc ngoai va nhiét
d6. Dua trén ly thuyét bién dang trugt bac cao va co
tinh dén tinh phi tuyén hinh hoc cda von Karman,
cac cong thic chd dao cla bai toadn da duoc thiét
l&p. Bang cach si dung phuong phap ning luong
Ritz da thu duoc cac biéu thuc lién hé gita tai ap luc
ngoai - dé vong va tai nhiét - dé véng dé ti dé xac
dinh duoc tai véng tdi han va dudng cong sau méat 8n
dinh. Cac anh hudng cla cac tham s& vat liéu, tham
s& hinh hoc dén cac Ung xi 8n dinh phi tuyén cda
két cdu da duoc khdo sat va thao luan trong phan két
qud s6 va dua ra mot s6 két luan cé y nghia.

TU KHOA: On dinh phi tuyén, tdm tron MFGM, Iy
thuyét bién dang truot bac cao, phuong phap ning
luong Ritz.

ABSTRACT: This study presents an analytical
approach to analyze the buckling and postbuckling
behavior of multilayer functionally graded material
(MFGM) circular plates under external pressure and
thermal loads. Based on the higher-order shear
deformation theory and von Karman geometric
nonlinearity, the fundamental formulas of the problem
are established. By using the Ritz energy method, the
relations between external pressure load-deflection
and thermal load-deflection tfo determine the
critical buckling loads and postbuckling curves are
obtained. The effects of the geometrical and material
parameters on the nonlinear stability behavior of
the structure are investigated and discussed in
the investigation results and some meaningful
conclusions are received.

KEYWORDS: stability, multilayer
functionally graded circular plate, the higher-order
shear deformation theory, the Ritz energy method.

Nonlinear
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1.DAT VAN BE

Tam tron la moét két cdu quen thudc trong ky thuat
cling nhu trong cudc séng hang ngay. Do do, viéc nghién
cliu cac Uing xU co hoc clia loai két cdu nay noi chung va
két cau tam tron lam ti vat liéu composite ca tinh bién
thién noi riéng luén nhan dugc su quan tam nghién ctu
bagi cdc nha khoa hoc. Aung va Wang [1] va Rao [2] da
phan tich tai vong clGa tdm tron lam bang vat liéu ddng
huéng duéi tac dung clia tai trong hudng tam phan bé
G canh bién va gitta tam [1] va tdm tron c6 canh bién
dan héi [2] dua trén ly thuyét tdm méng c6 dién [CPT].
Clng dua trén CPT, dao déng doi xding truc ctia tdm tron
dang hudng c6 bé day thay déi tuyén tinh cliing dugc
Gupta va Lal [3] khdo sat bang cach st dung phuong
phép Frobenius.

Vat liéu co tinh bién thién (FGM) véi uu diém ndi troi
vé kha nang chiu tai co va nhiét da tré nén rat quen thudc
véi cac nha khoa hoc vat liéu va co hoc trong nhitng nam
gan day. Cac nghién ctu vé Ung xU tinh va déng clia tdm
tron FGM véi nhiéu phuong phap va ly thuyét khac nhau
da dugc cong bé. Saini va cac cong su [4] xem xét lng
xU tinh va déng clia tdm tron FGM dat trong moi trudng
nhiét theo CPT. Dya trén ly thuyét bién dang truot bac
nhat (FSDT), Kiani [5] da nghién ctu hién tugng hop cua
tdm tron FGM trong hai trudng hop nhiét dé tang déu va
truyén nhiét. LOc va cac cdng su [6] da khao sat tai nhiét
t&i han cia tdm tron va tdm ch nhat FGM bang phuong
phap ddng hinh hoc véi cac cong thic co ban dugc thiét
lap theo ly thuyét bién dang truct bac cao (HSDT).

Nghién ctu nay tap trung phan tich tai vong téi han va
dudng cong sau mat n dinh clia tdm tron nhiéu I6p co tinh
bién thién (MFGM) chiu tac dung cua tai ap luc ngoai va
nhiét d6 bang tiép can giai tich dua trén HSDT va phuong
phap nang lugng Ritz.

2. CAC PHUONG TRINH CO BAN VA PHUONG
PHAP GIAI

Xét mét tdm tron chiu bién dang d6i xing truc c6 bé
day h, ban kinh R ddt trong hé truc toa do (r, 0, z) nhu dugc
thé hién trong Hinh 2.1a. Tam dugc lam tu vat liéu MFGM



gom ba I6p cé chiéu day tif trén xudng dudi lan luot la: h,,
h_va h, véi hai trudng hgp phan bé vat liéu duoc xem xét la:
GOm - FGM - kim loai (Loai A - Hinh 2.1b) va kim loai - FGM -
gom (Loai B - Hinh 2.1¢).

Ceramic

9]
Hinh 2.1: Mé hinh t3m tron va hai truéng hop
phén bé'vét liéu MFGM

Cac tinh chat hiéu dung ctia vat liéu nhu' la mé-dun dan
hoi E va hé s6 gidn n& nhiét o bién thién theo chiéu day tdm
theo quy luat phan bé luy thira mé rong sau:

[E; o] —gSZS—erht,
k
2z+h-2h
[E,a]= [Ei,(xi]+|:Eﬁ,aﬁ:|[%J —g+htsz§g—hb, (1)
h h
[Ejraj:' thbSZSE,

Trong d6: V&i mo6 hinh gom - FGM - kim loai,i=c¢,j=m,
con véi mé hinh kim loai - FGM - gém,i=m, j=cva E)‘i =
Ej—Ei; 0y, = 040l Céc chi s6 c va m biéu thi cho ceramic (gém)
va kim loai.

Dua trén HSDT, trudng chuyén vi tai mot diém bat ky
thudc tam va cach mat gilta mét khoang z dugc xac dinh
nhu sau:
a(r,z)=u(r)+2(r) -5 2w +w (), ], B(r2)=0, B(rz)=wir+w () (2)

VGi: p=4/h* va w'(r) la d6 khong hoan hao ban dau
clia tam.

Céac thanh phan bién dang khac khéng clia tdm tron
bién dang déi xting truc dugc thé hién nhu trong céng thiic
dudi day:
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|
Eop T Z\V,r _gz (\V,r + w,rr)
€
w
r 3 r r
€y )
€orz —HZ (w+w,r)

Véi:e, €., vae,, - Lan luot la cac bién dang phap tuyén
theo phuong hudng tam, hudng vong va bién dang trugt
tai mat gilia, c6 tinh dén tinh phi tuyén hinh hoc ctia von

Karman dugc xac dinh nhu sau:

1, .
Up Wy H W,

E':Or
€pp (= u (4)
8Orz r

y+uw,

Dinh luat Hooke 4p dung cho tdm tron MFGM c6 tinh
dén bién dang nhiét la:

o _|Qu Quflfe| ]I -
ol o QHH {1}“”}’ B
Vai:

E Ev E
Q=0 :1—v2’ Qn :l—vz, Qu =

2(1+v)

Luc gian, mé-men, mé-men bac cao, luc cat va luc cat
bac cao nhan dugc bang cach 13y tich phan cac biéu thuc
Ung suat trong phuaong trinh (5) doc theo bé day ctia tdm
nhu sau:

0

N, Ay, A, B, B, C; Cy, Sg @,

Ny A, A, B, B, C, C Eo @,

M, _ B, B, D, D, E, E, Vo ], AT 6)
M, B, B, D, D, E, E, w/r @,

B, C, C, E, E, F, E, _H(W,r +w,rr) @y

B C, C, E, E, F, F, *H(‘V/’”r wyr/r) @,

{Qr} 7{A44 A44} Eorz
R, Ass Ag]|-u2 (W + w,r)
Véi:

" "
Q;(1,2,2°,2°,2*,2°)dz;( Ay, Ass ) = j. Q44(1,Z2 )dz—kj‘ Qu (zz,z")dz
T h

2 2

—

(AU,BU,C,, D, F.‘):

gy

o=

va:

2

D, = I(Qn +Q|2)(xdz, D, = (Qn +Q12)azdz, &y = (Qn +Q]2)az3dz
h

ol t—l=
Se—l

h

2 2
Gia thiét rang tdm tron MFGM c6 bién tua ngam tai chu
vi tuyén va chiu tac dung cla tai ap luc ngoai va tai nhiét
phan bo déu. Nghiém xap xi clia bai toan dugc chon thoa
man diéu kién bién la [7].

2 2 2 2 2
Ror), = MBr) Lo o B=rh - (7)

Véi: U, ¥ va W - Lan luct 1a bién dé ca chuyén vi, goc
xoay va dé vong cutia tam; £ - C& ctia d6 khéng hoan hao va
dugc gia thiét la rat nho.

2
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Thé nang bién dang dan hoi I' dugc dinh nghia la hiéu
cla nang lugng bién dang va cdng clia ngoai luc va dugc
biéu dién nhu sau:

h

2R
r=r;, -l =TtI J‘[G,(cr—txAT)Jrce(ae—aAT)JrG
0

rZ’ € rZ

Jrdrdz- 211:'[ qurdr (8)

o=

Ap dung phuong phéap cuc tiéu héa thé ning bién
dang dan héi cua Ritz, tuc la:

o _or_or _

ou o¥ ow

Nhan dugc hé phuong trinh can bang:

m, U +m,W+m ,W?+m,Weh=0

m, W +m,,W=0

muU+m31lI‘+m3ZW+m35W2+m30W3+m37WU+m3BW\P+mW\PE_,h—§qR (12)
iy WER+my, WER? +my, W2 Eh +my ;AT +my,, ATER+m, \WAT? =0
Rut U va ¥ tu cac phuong trinh (10) va (11), sau d6 thay
vao phuong trinh (11) va dét w =w /h, thu dugc phuong
trinh mét &n W, tir d6 1an lugt nhan dugc cac biéu thic lién
hé giia ¢ ~w va AT ~W dung dé khdo sat cac dudng cong
sau mat 6n dinh clia tdm tron MFGM nhu sau:

3 3p3 27572 - Tep2

=—[aW’W?* +a,R*W? + a,hW +a,Weh

q RZ[ 1 2 3 WE (13)
+aWER +agWER + 1y, WRAT +my ERAT +my , AT |

1

AT = —
my, Wh+m,, Ehtmy,

[alh3W3 +a,°W? + a,hw (14)

2
+a,Weh> +a,Weh? +a, Weh? —qRT

Trong trudng hop tdm hoan hao, chi chiu tac dung cla
tai nhiét, bang cach cho W — 0 va & =0 nhan dugc biéu
thuic chia tai nhiét téi han la:

AT, =-a;/my, (15)

3.KHAO SAT SO

Dé khang dinh tinh dung dén cda nghién cdu nay,
bai bdo tién hanh so sanh dé vong I&n nhat cla tam
tron chiu tdc dung cuta ap luc ngoai trong trudng hop
dac biét vat liéu tdm 1a vat liéu ddng hudng cta Reddy
[8]. Két qua thu dugc cho thdy do véng I&n nhat tinh
theo ti€ép can hién tai va tinh theo phuong phap nghiém
chinh xac cho bai todn uén tuyén tinh ctia Reddy la hoan
toan phu hop.

Béng 3.1. So sénh dé véng I6n nhat W (mm) cda tam tron dang hudng (€ = 207,78 GPa, h = 0,01 m, g = 10 kN/m?)

R/h 10 12.5 25 50
Két qua hién tai 8,212x10* 2,005x10° 3,208%10? 0,512
Két qua theo Reddy [8] 8,212x10* 2,005x10° 3,208%10? 0,513

Trong cac khao sat 56 ti€p theo, mot tdm tron MFGM dugc lam tlr vat liéu Al/ Al O, véi cac dédc tinh co hoc dugc xem xét
nhu trong tai liéu [6]. Cac kich thudc hinh hoc ctia tam dugc chon nhu sau: h=0,01 m, ht = hb.
Bang 3.2. Téi nhiét téi han AT (K ) cda tdm tron MFGM dudi 3nh hudng cda bé day Iop FGM, R/h=20, k=5

h/h 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8
Loai A 173,72 174,50 176,98 181,28 187,39 195,34 205,13 216,75
Loai B 171,36 169,18 167,95 167,33 166,93 166,31 164,96 162,24

K&t qua tir Bdng 3.2 cho thay, véi bd s6 liéu khao sat, cu thé véi k = 5, xu thé tang cla tai nhiét tGi han dugc ghi nhan doi
v6i tdm tron MFGM loai A khi ty s6 h /h tdng, tuc la bé day ctia I6p FGM & gilta tang 1én, trong khi mét xu thé nguoc lai xay

ra vGi tdm tron MFGM loai B.

Anh hudng cta ty phan thé tich [én dudng cong sau mét 8n dinh tai téi han - d6 vong va tai nhiét - d6 vong dugc thé
hién trén Hinh 3.1 va Hinh 3.2. Ro rang, khi ty s6 a/h giam, tuc la bé day ctia tam tron tang 1én thi dudng cong sau mat 6n dinh
cla tdm ciing cao han hay kha nang chiu tai ctia tdm tét hon déi véi ca hai trudng hop: tdm chi chiu tac dung cua tai ap luc
Nngoai va tam chi chiu tdc dung clia tai nhiét.
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0.06 — ——1.R/h=50
——2.R/h=40
——3.R/h=30
4. R/h=20
_0.04 | £=0.1, AT=0K, k=5,
g h, /h=0.5 4
e Loai B
-
0.02 3
/ 1
/
0 1 '
0 1 W2 /h 3 4

max’

Hinh 3.1: Anh hudng cda ty sé a/h Ién dudng cong sau mat 6n dinh tai ap luc ngoai - dé véng cda tam tron MFGM



500 — 1. R/h=50
——2. R/h=40 /
3. R/h=30
400 ——4. R/h=20
4
9300 th, /h=0.5,£=0.1,q=0 MPa/
; Loai B
- 20007 / ’ /
2
100 P —
/
O 1
0 0.5 wl /h 1.5 2

max’

Hinh 3.2: Anh hudng cda ty sé a/h Ién dudng cong sau mat én dinh
t3i nhiét - d6 véng cda tdm tron MFGM

0.06 — 1. k=1
—2.k=5
—3.k=10
——4.k=100
0.04 |
E £=0.1, AT=100K, R/h=20, h, /h=0.5
e Loai A
[=p
2
0.02
0

0 0.5 wl m 15 2
Hinh 3.3: Anh huéng cda chi s6'ty phan thé tich k Ién duong cong
sau mat én dinh ap luc ngoai - d6 véng

b i

o

—— O —

B
(=3
(=}

AN
N

300 | LoaiA 3//

" //7

h, /h=0.5, £ =0.1, R/h=20, g= 1 MPa
5

0 0.5 2

w,L /h 1

max’

Hinh 3.4: Anh huéng q.’laJchl' 56ty phan thé tich k 1én duong cong
sau mét 6n dinh t3i nhiét - @6 véng

Hinh 3.3 va Hinh 3.4 chi ra anh hudng cda chi s6 ty
phan thé tich Ién cac dudng cong sau mat én dinh tai -
d6 voéng cla tdm tron MFGM loai A. C6 thé thdy rang, vdi
tdm tron MFGM loai A, khi ty phan thé tich tang lén lam
cho kha nang chiu tai clia tam tang [én. Ngoai ra, quan sat
trén Hinh 3.3 sé thdy dudng cong sau mat 6n dinh sé bét
dau tur diém c6 do vong khac 0. Diéu nay la do tdm da co
mot d6 vong trudc nhat dinh do nhiét trudc khi tiép tuc
vong do tac dung cla ap luc ngoai. Mot xu thé tuong tu
cling dugc quan sat trén Hinh 3.4 khi ma tdm cling c6 d6
vong do ap luc ngoai trudc khi tiép tuc véng do tac dung
cla nhiét do.
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4, KET LUAN

Bai bao da thiét lap dugc cac cong thic va phuong
trinh chd dao cho tdm tron MFGM véi hai mé hinh vat liéu
khéac nhau dua trén HSDT. Bang viéc ap dung phuong phap
cuc tiéu hda nang lugng Ritz da nhan dugc cac lién hé tai
- d6 véng dé xac dinh tai véng téi han va dudng cong sau
mat 6n dinh cta tdm tron. Cac anh hudng cla bé day 16p
FGM, bé day tam tron, chi s6 ty phan thé tich da dugc khao
sat va thao luan trong phan minh hoa sé.
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Phan tich va danh gia tudi tho

~ 7

cac gidi phap thiét ké két cdu do dudong mém
cho tuyén duong c6 quy md giao théng 16n
khu vuc TP. H6 Chi Minh

B PGS. TS. LE VAN PHUC; BUI ANH KHIET
Phan hiéu tai TP. l-]é‘ Chi Minh, Trudng Bai hoc Giao théng van tai
B TS. TRAN HOU BANG"

Trudng Dai hoc Thi Ddu Mét
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TOM TAT: Nghién ctu da phan tich va danh gia tudi
tho cac gidi phap thiét ké két cdu do dudng mém cho
tuyén duong cé quy mé giao théng lon khu vuc TP.
H6 Chi Minh s dung phdn mém co hoc thuc nghiém
(MEPDG). Trén co s& so sanh cac giadi phap két cau
4o duong mém theo TCCS38:2022/TCHBVN va
phan tich MEPDG cho tuyén dudng cé quy mé giao
théng 1on, két qud nghién ctu budc dau cho thay
rang khi s dung cdp phdi dd dam gia cd xi ming
(CTB) lam 16p mong thi tudi tho vé t8ng 1Un va han
lun vét banh xe trong lop bé téng nhua (BTN) thap
hon so vdi két cdu méng s dung da gia cé nhua
(ATB). Tu &6, nghién ciu da dé xuat gidi phap thiét
ké két cdu 4o dudng mém cho tuyén dudng céd quy
méb giao théng 1on khu vuc TP. H& Chi Minh.

TU KHOA: Quy md giao théng 16n, do dudng mém,
MEPDG, CTB va ATB.

ABSTRACT: This paper analyzed and evaluated the
performance life of the flexible pavement structures
under the high traffic volume in Ho Chi Minh City
using Mechanical-Empirical Pavement Design Guide
(MEPDG). Based on the comparison of flexible
pavement structures according to TCCS38:2022/
TCBBVN and MEPDG analysis for the high traffic
volume, this study results show that the performance
life in tferms of permanent deformation total and the
asphalt concrete rufting using cement-stabilized
macadam (CTB) as the foundation layer is significant
higher than that of using bitumen stabilized macadam
(ATB). Moreover, this paper proposed the solutions to
design the flexible pavement structure for the high
traffic volume in Ho Chi Minh City.

KEYWORDS: High traffic volume, flexible pavement
structure, MEPDG, CTB and ATB.
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1.DAT VAN PE

& nudc ta, hién nay mang lugi ha giao thong dudng bod
chua theo kip su phat trién clia nén kinh té kéo theo su'tang
nhanh vé luu lugng xe va tai trong trén cac tuyén dudng 6
té. Trong nhiing ndm gan day, nhiéu tuyén dudng c6 quy
mo giao thong I6n da xuat hién nhiéu hu héng nghiém
trong trén mat dudng. Do vay, Quyét dinh s6 858/QD-
BGTVT [1] va Tiéu chudn TCCS38:2022/TCHBVN [2] méi day
da huéng dan mot sé giai phap thiét ké két cau do dudng
cho céc tuyén dudng c6 quy mé giao théng 16n dé€ nang
cao tudi tho két cdu mat dudng. Tuy nhién, trong cac tiéu
chuén nay van chua c6 nhiing hudng dan cu thé trong viéc
tinh todn Ung sudt cat & trong cac I6p BTN hoac vat liéu
gia ¢ nhua khi thiét ké két cdu do dudng chiu diéu kién
bat loi vé nhiét va quy mé giao thong Ién. Dong thai, tiéu
chuén nay chua danh gia anh hudng céc gidi phap két cau
4o dudng hudng dan theo tiéu chuan hién hanh dén tudi
tho thiét ké mat dudng trong qua trinh khai thac. D& khéc
phuc dugc cac khuyét diém nay, phuong phap ca hoc thuc
nghiém (MEPDG) c6 thé dung dé mé phdng su lam viéc va
du béo tudi tho két cau do dudng BTN vdi diéu kién thuc té
dau vao clia cac théng sé thiét ké.

Trong pham vi nghién ciu nay, trén co sé& phan tich
tudi tho cac gidi phap két cdu do dudng cho tuyén dudng
cé quy mo giao thong I6n theo huéng dan Quyét dinh s6
858/QD-BGTVT [1] va Tiéu chuan TCCS38:2022/TCHBVN [2]
st dung MEPDG, bai bao dé xuat cac gidi phap vat liéu ciing
nhu két cau 4o dudng hap ly dé nang cao tudi tho thiét ké
két cau do dudng mém cho tuyén dudng cé quy mo giao
théng 1én 6 TP. H6 Chi Minh.

2.PHANTICHTUGITHO CUA KET CAU MAT DUGNG
CAOTOC

Phan mém MEPDG dugc st dung trong bai bao nay la
AASHTOWare® Pavement ME Design™ [3] vGi cac thong s6
vat liéu va tai trong 8 mic dé 1, Ia mdc d6 cao nhat véi diéu
kién khai thac thuc té.



2.1. Két cau mat dudng

Thiét ké két cdu 4o dudng mém déi véi cac tuyén dudng
c6 quy md giao thong I6n theo Quyét dinh s6 858/QD-BGTVT
ngay 26/3/2014 [1] va Tiéu chudn TCCS38:2022/TCDBVN [2]
tang mat I6p bé tong nhua (BTN) nén bé tri thanh ba I6p bao
gébm BTNC 12.5, BTNC 19 va BTNC 25.Do6ng thai, két cau tang
moéng cé thé sit dung cp phdi da dam gia c6 xi mang (CTB)
hoac hén hgp gia c6 nhua (ATB). Yéu cau I6p ddy méng co
mé-dun dan héi téi thi€u 50 Mpa. Do vy, trong nghién cuu
nay dé xuat cac gidi phap két cdu do dudng phan tich thoa
man chi tiéu ky thuat theo Tiéu chudn TCCS38:2022/TCHBVN

[2]. K&t qua cac két cau o dudng dé xuat nhu trong Bdng 2.1.
Bdng 2.1. Két cu do duong nghién ctu
hap sit dung 16p méng ATB

Loai Két Cau Gi

Giai phap st dung I6p méng CTB

Két cau do
dudng cho
duong co luu
lugng giao
thong nang

Két cau do
duong cho
dudng co luu
luong giao
théng rat
nang

Két ciu do
dudng cho
dudng co luu
lugng giao
thong dac
biét nang

2.2. Cac théng sé sirdung

2.2.1.Théng s6 khi hdu

Vung khi hdu ctia khu vuc TP. H6 Chi Minh dugc strdung
trong phan tich anh hudng cac théng sé thiét ké dén tudi
tho két cdu do dudng. SO liéu dugc nhap vao phan mém
MEPDG dugc ldy tir MERRA ctia NASA [4].

2.2.2. Théng s6 vt liéu

Mo-dun dan hoi phic dong ctia BTN |E*|, dugc tinh toan
dua trén mé hinh Hirsh [5]. Khéi lugng thé tich 13y theo thiét
ké loai BTN, hé sé Poisson ctia BTN lay bang 0,35. Cac thong
s6 khac dugc ldy theo méc dinh clia chuong trinh. Cac thong
s6 mé-dun clia vat liéu lam méng va nén dat lay theo hudng
dan ctia Tiéu chudn TCCS38:2022/TCDBVN. Lép day mong ¢6
mo-dun dan hoi yéu cau t6i thiéu M. = 60 Mpa, hé s6 poisson
= 0,45 cac théng s6 khac dugc ldy theo mac dinh I6p vat liéu
Subgrade : A-1-a; L&p cap phéi da dam loai 1 c6 mé-dun dan
h6i M, =300 MPa hé s6 poisson 0,4; I6p cap phdi da dam loai
2 c6 mo-dun dan héi M, =250 MPa hé s6 poisson 0,4.

2.2.3. Théng s6 tai trong

S6 truc xe tinh todn N, cho ca 2 chiéu tly thudc vao loai
két cau 4o dudng tuong Uing vai quy mo giao théng 6 bang
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1 theo TCCS38:2022/TCOBVN; thai gian tinh toan 15 nam;
hé s6 tang truéng xe hang nam 5% theo mo hinh ham mu
(compound); d6 léch chuén (hay d6 dao dong) clia banh xe
chay theo phuong ngang trén mdt dudng la 25,4 cm; 4p luc
banh xe tiéu chuan 827 kPa.

2.2.4. Cdc tiéu chudn gidi han

Céc tiéu chudn gidi han thiét ké dé xudt bao gém: Téng
chiéu sau lin vét banh cda toan két cau gidi han 25,4 mm
va chiéu sau lun vét banh trong cac I6p BTN 1a 12,5 mm dé
dam bao tudi tho két cdu; nit méi trong 16p BTN la 25%.
Cac giGi han khac dugc lay theo méc dinh (ng vé6i dudng
truc quan trong, do tin cay 95%.

3. KET QUA PHAN TiCH
3.1. Phan tich dnh huéng cia mé-dun dan héi lép
day méng dén téng chiéu day cac 16p vat liéu c6 stiidung
chat két dinh bao gém tang mat va I6p méng gia c6
Theo Piéu 5.3 clia TCCS38:2022/TCHBVN [2] thi t6ng
chiéu day cuta I&p vat liéu cé st dung chat két dinh, bao
gém ca tang mat va tdng moéng trén gia c6 cho cac tuyén
dudng c6 lugng giao théng nang téi thiéu la 20 cm va
tuong Uing cho dudng cé lugng giao thong rat nang la 25 cm
va dat biét nang la 30 cm. Dong thdi, theo Diéu 5.9 cla tiéu
chuén nay yéu cau phai bé tri I6p day méng c6 mé-dun téi
thiéu 50 Mpa. Két qua phan tich anh hudng ctia mé-dun
dan héi I6p ddy méng dén téng chiéu day céac 16p vat liéu
¢6 st dung chat két dinh bao gém tang mat va Iép moéng
gia ¢6 dugc thé hién & Bdng 2.2
Bdng 2.2. Anh hudng cia mé-dun dan héi I6p dy méng
dén téng chiéu day cac I6p vat liéu cé st dung chat két dinh
bao gém tang mat va I6p méng gia cé’

Mé-dun | Téng chiéu day cacl6p vat liéu c6 st | Téng chiéu day cac 16p
danhsi | dungchatkétdinhbao gémting | vatlidu c6 sir dung chat
16p day maét va I6p méng gia ¢6 (cm) két dinh bao gém tang
moéng Giai phap l6p Gidi phap l6p | matval6p mong gia 4
(Mpa) méng (ATB) méng (CTB) yéu cau (cm)
50 41 35 >20
55 39 31 >20
60 37 28 220
Khéng dat yéu cdu gidi
65 19 25 gphd;))/ e g

Tu két qua phan tich & Bdng 2.2 cho thay, dé gidm
chiéu day cac I6p vat liéu c6 st dung chat két dinh bao
gém tang mat va Iép moéng gia ¢é va thoa man chiéu day
t6i thiéu theo TCCS38:2022/TCHBVN thi mo-dun dan héi
I6p day mong t6i thi€u phai 60 Mpa.

3.2. So sanh tudi tho thiét ké theo TCCS38:2022/
TCDBBVN va MEPDG

Két qua phan tich tudi tho cac gidi phap két ciu do
dudng mém tuong Uing véi quy md giao théng dé cap, thé
hién & Bdng 2.3.

Béng 2.3. Tuéi tho két cau do duong nghién ctu sau khi phan tich MEPDG

Loai két cau Gidi phap I6p méng Giai phap I6p méng Ghi chd
ao duong (ATB) (CTB)
K&t csu 4o dudng cho 15,0 nam 15,0 nam Phd hogi do tiéu chudn chiéu sdu héin Iin vét bdnh trong cdc I6p BTN
dudng ¢ luu lugng 15,0 nam 15,0 nam Phd hoai do tiéu chudn téng dé ltin trong todn bé kéu cdu
giao thong ndng 15,0 ndm 15,0 ndm Phd hoai do tiéu chudn niit méi trong I6p BTN
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Loai két cau Giai phap 16p méng Giai phap 16p méng Ghi chii
ao duong (ATB) (CTB)
9,0 ndm 5,0 ndm Phd hoai do tiéu chudn chiéu sau hédn lun vét bdnh trong cdc I6p BTN

Két cdu 4o duding cho
dudng 6 luu lugng giao 13,0 ndm 8,0 nam
thong rat nang

Phd hoai do tiéu chudn
t6ng dé lun trong toan bo kéu cdu

15,0 ndm 15,0 ndm Phd hoai do tiéu chudn nit maéi trong 16p BTN

3,0 ndm 1,0 nam Phd hoai do tiéu chudn chiéu sau hén lin vét bdnh trong cdc I6p BTN

Két cdu 4o dudng cho
dudng 6 luu lugng giao 8,0 nam 3,0 nam
thong dac biét nang

Phd hoai do tiéu chudn
téng dé lun trong toan bé kéu cdu

13,0 ndm 15,0 ndm Phd hoai do tiéu chudn ndt maéi trong 16p BTN

Nhu vay, so v&i TCCS38:2022/TCDBVN hién hanh thi két cdu do dudng cé luu lugng giao théng rat ndng va dat biét
nang khéng dat dugc tudi tho yéu ciu la 15 nam khi thiét ké theo MEPDG. Cu thé, gidi phap st dung I6p méng CTB cho
tudi tho vé han lun vét banh xe trong 16p BTN chi 5,0 ndm va 1,0 ndm cho trudng hop luu lugng giao théng rat nang va
dac biét nang. Trong khi gidi phap st dung 16p méng ATB cho tudi tho vé han [un vét banh xe trong I6p BTN dat 9,0 ndm
va 3,0 nam. Diéu nay co thé giai thich 1a do mé-dun dan héi I6p méng gia ¢6 xi mang (CTB) I6n han nhiéu so véi I6p BTN
nén tao thanh hiéu ng lam cho cac I1&6p BTN phia trén [dn nhiéu hon. Nhu vay, viéc st dung cap phéi da dam gia c6 xi
mang (CTB) lam I16p méng cho két qua tudi tho vé téng 1an va lan trong I6p BTN thap hon so vai két cdu méng st dung
da gia c6 nhua (ATB).

Dé& théa man tudi tho 15 ndm thi can phai tang chiéu day cac I6p vat liéu trong két cdu. D6i vai gidi phap méng st dung
(ATB) thi MEPDG phan tich chiéu day I16p BTN clia két cdu do dudng cé luu lugng giao thdng rat nang va dat biét nang phai
tang Ién tuong tng la 1 cm va 3 cm méi dat yéu cau. D4i véi gidi phap méng st dung (CTB) thi MEPDG phan tich chiéu day
I6p BTN cuia két cau do dudng c6 luu luong giao théng rat nang va dat biét nang phai tang lén tuong tng la 3 cm va 10 cm
mdi dat yéu cau.

3.3. So sanh téng chiéu day BTN yéu cau theo TCCS38:2022/TCDBVN va MEPDG

Téng chiéu day I6p BTN yéu cau khi thiét ké két cau 4o dudng mém cho cac tuyén dudng cé quy mé giao théng 16n dugc
thé hién & Hinh 3.1.

40
1y Z0.5942¢+12.149]
35 | fm e , |_ R*=0.9999
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Tong hrong truc xe tidu chuin tich liy (10°6)
Hinh 3.1: So sdnh téng chiéu day BTN yéu ciu theo cac tiéu chuan

Dai v6i gidi phap mong st dung ATB, khi tuyén dudng cé luu lugng giao théng nang thi chiéu day BTN yéu cau thiét ké
theo cac tiéu chudn hau nhu bang nhau, trong khi tuyén dudng cé luu luong giao théng rat nang va dat biét nang thi chiéu
day 16p BTN yéu cau theo cac tiéu chudn c6 su khac biét ré rét. Cu thé, khi so sanh theo TCCS38:2022/TCDBVN va MEPDG
cho trudng hop luu lugng giao thong dac biét ndng thi chiéu day I6p BTN yéu cau khi thiét ké theo MEPDG day hon so véi
TCCS38:2022/TCOBVN khoang 3 cm.

Dai véi giadi phap mong st dung CTB, khi tuyén dudng co luu lugng giao théng ndng thi chiéu day BTN yéu cau thiét ké
theo TCCS38:2022/TCHBVN va MEPDG la nhu nhau. Ngugc lai, khi khi tuyén dudng cé luu lugng giao thong rat nang va dat
biét ndng thi chiéu day I6p BTN yéu cau khi thiét ké theo MEPDG yéu cau day hon nhiéu so véi TCCS38:2022/TCDBVN. Cu
thé cho trudng hgp luu lugng giao thong dat biét nang thi chiéu day I6p BTN yéu cau thiét ké theo MEPDG day hon 10 cm
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50 vGi thiét ké theo TCCS38:2022/TCDBVN. Ngoai ra, van dé
nut phan anh van chua xem xét trong nghién ctu nay khi
strdung I6p moéng st dung CTB.

3.4. Pé xuat giai phap thiét ké két cidu ao duong
mém cho tuyén duéng c6 quy mé giao théng Ién

Theo két qua tinh toan theo nghién ctru nay thi dé han
ché ting t6ng chiéu day cac I6p vat liéu c6 sir dung chat
két dinh bao gobm tang mat va I6p moéng gia ¢6 thi mé-dun
dan hoi I6p ddy mong yéu cau téi thiéu 60 Mpa. Lp méng
trén st dung I6p ATB c6 chiéu day t6i thiéu la 20 cm. Khi d6,
téng chiéu day 16p BTN yéu cau tuong ung véi cac loai két
cdu do dudng mém cho luu lugng giao théng nang tré 1én
dugc thé hién & Hinh 3.2.

10

~ 35 1 Mr=60Mpa 1y =0.2745x+15.8651
5 5 LR 0 e . _
—
. -—
£ s | e
m -
& 20 4 .‘.’.—.
& 15 A L Luu Luu
3 e lrong Irong
o 10 4 hegng N !
= i glao giao
-8 giao -
25 théng
0 A4 v T v T
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Téng hrgng tryc xe tiéu chuén tich Iy (1076)
Hinh 3.2: Gidi phap thiét ké két cdu do duong mém
cho tuyén dudng cé6 quy mé giao théng lon

TU Hinh 3.2 cho thay, khi lugng giao thong nang va rat
nang thi mai lién hé gilra chiéu day I16p BTN yéu cau khi
thiét ké va téng lugng truc xe tiéu chuan tich IGy trén 1 lan
xe trong thoi han thiét ké theo quy luat tuyén tinh theo
phuong trinh (1), trong khi lugng giao théng ddc biét nang
thi téng chiéu day BTN yéu cau t6i da la 30 cm.

H,,, =04745x N, +15,865 (1)

Trong do:

H,.\ - Tong chiéu day I6p BTN thiét ké yéu cau (cm);

N_-Téng lugng truc xe tiéu chuén tich Iy trén 11an xe
trong thai han thiét k& (10/76).

DPé& nang cao do tin cdy cta két qua dé xuat gidi phap
thiét ké két cau do dudng cho tuyén dudng c6 quy mo giao
thong 1én trong nghién cu nay, bai bao tién hanh so sanh
chiéu day 16p BTN yéu cdu theo tiéu chuidn CHLB Duc va
Han Quéc dugc thé hién & Hinh 3.3.
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Tong lwgng truc xe tiéu chudn tich lity (10°6)
Hinh 3.3: So sanh téng chiéu day BTN yéu cdu theo cac tiéu chuan
TU Hinh 3.3 cho thay téng chiéu day I16p BTN yéu cau
theo dé xuat tuong duong véi tiéu chudn Han Quéc va day
han so véi tiéu chudn Buc khoang 1,0 cm cho trudng hop
lugng giao thong rat ndng va déc biét nang. Nhu vay, giai
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phdap dé xuat c6 thé xem la ddm bao d9 tin cay khi thiét ké
két cau do dudng mém cho tuyén dudng cé quy mo giao
thoéng 1én khu vuc TP. H6 Chi Minh.

4, KET LUAN

Trén co s hudng dan céac giadi phap thiét ké két cau
4o dudng mém déi véi cac tuyén dudng cd quy mod giao
thong 16n theo Quyét dinh s6 858/QD-BGTVT va Tiéu
chudn TCCS38:2022/TCHBVN, bai bao da phan tich tudi tho
cUa céc giai phap thiét ké sit dung phan mém MEPDG. Tu
cac két qua phan tich thu dugc, nghién clu da dé xuat giai
phap thiét ké két cau do dudng mém cho tuyén dudng cé
quy md giao thong I6n. K&t qua nghién ctu dé xuat tién
hanh so sanh vdi tiéu chudn thiét ké 4o dudng clia cdc nudc
trén thé gidi. Két qua cho thay rang, giai phap dé xuat cé
thé xem la d&m bao do tin cay khi thiét ké két cdu 4o dudng
mém cho tuyén dudng c6 quy mo giao thong 1én khu vuc
TP. H6 Chi Minh.

K&t qua nghién cliu mdi chi thuc hién trén moé hinh
du bao tudi tho bang MEPDG ctia My, can phai cé su hiéu
chinh cdc mé hinh vét liéu trong diéu kién Viét Nam dé c6
€0 sG danh gia toan két cdu mot cach chinh xac hon.
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M6 hinh hda va phan tich luc cat trong gia cdng phay micro
bang phuong phap phan t hitu han

B ThS. NGUYEN TUAN HUNG

Trudng Dai hoc Kinh té Ky thudt c6ng nghiép
Email: nthung@uneti.edu.vn

TOM TAT: Gia cdng vi mo la mét trong nhing quy
trinh sdn xu&t chuyén dung, vi n6 thé hién kha nang
sdn xuat cac chi tiét vi mé 3D phuc tap. Luc cit anh
hudng 16n dén qua trinh rung déng, tinh én dinh cda
qua trinh c&t got. Néu luc cit khéng duoc kiém soat
b&i cac gia tri téi han, n6 cé thé gay ra gy dung cu.
Luc cat cing anh hudng téi d6 nham bé mat. Do dé,
viéc du doan chinh xac luc cit va lua chon cac théng
s& gia cdng phu hop rat quan trong trong qua trinh
gia cédng vi mb. Mé hinh dua trén phuong phap phan
t& hau han (FEM) s& dung phan mém ABAQUS/
Explicit. Luc cat va Ung suat Von-Misses dugc mé
phdng trong qua frinh gia céng. K&t qud cda nghién
clu cé thé st dung dé nghién clu dnh hudng cla
ban kinh canh céng cu trong qua trinh gia céng vi
méd. Ngoai ra, cac di liéu tU nghién clu nay d&t nén
tang ly thuyét cho cac t8i uu héa va thiét lap cac thi
nghiém tiép theo nham nang cao cac hiéu biét vé
qua trinh phay micro.

TU KHOA: Phay micro, phuong phap phan ti hau
han, luc cat, d6 nhadm bé mat, Ung sudt Von-Misses,
cacbua vonfram.

ABSTRACT: Micromachining is one of the specialized
manufacturing processes, as it represents the ability
to produce complex 3D micro-parts. The cufting
force greatly affects the vibration process and the
stability of the cutting process. If the cutfting force is
not controlled by the critical values, it can cause tool
breakage. The shear force also affects the surface
roughness. Therefore, accurate prediction of cutting
forces and selection of suitable machining parameters
are very important in micro machining. The model
is based on finite element method (FEM), using
ABAQUS/Explicit software. The shear force and Von-
Misses stress are simulated during machining. The
results of the study can be used to study the influence
of the tool edge radius in the micro-machining
process. In addition, the data from this study lays the
theoretical foundation for the optimizations and sets
up further experiments to improve the understanding
of the micromilling process.
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KEYWORDS: Micro milling, finite element method,
shear force, surface roughness, Von-Misses stress,
tungsten carbide.

1.DAT VAN DE

Quy trinh phay vi linh hoat hon cac quy trinh gia cdng
dién cuc (EDM). Phay vi c6 thé tao ra cac hinh dang 3D
trén hop kim kim loai, gém s, polyme... Né dugc sir dung
rong rai trong san xudt cac bo phan linh kién dién td, quéc
phong, vién thong, y sinh... Phuong phéap gia coéng nay
nhanh hon va tiét kiém chi phi han cac phuong phép gia
céng khac. Phay vi cung céap téc dé loai bé vat liéu cao, gia
cong dugc cac hinh dang phtc tap. Tuy nhién, anh hudng
cUa ban kinh lugi cat, chiéu sau cat, tinh khong dong nhat
cUa vat liéu la mot sé van dé trong phay vi. Viéc xac dinh
chiéu sau cit t6i thiéu cho céc vat liéu gia cong khac nhau
la moét thach thic trong qua trinh phay vi. Chiéu sau cat
qua nhd c6 thé lam tang luc cit do qua trinh cay, chén,
phoi khéng hinh thanh. Luc cat cao phé bién khi gia cdng
cac vat liéu cing nhu thép t6i, hgp kim titan. Dung cu sé bi
mon hodc gay néu luc cat khéng dugc téi uu hoa bai cac
dung cu vi mé cé dé bén thap. Do d6, du doan luc cat la
diéu can thiét trong phay vi mé dé cai thién chat lugng va
gidm chi phi gia cong.

Céc nganh céng nghiép dang st dung mé hinh du
doan qua trinh gia c6ng, c6 thé du doan cac théng s6 cla
qua trinh gia céng co ban nhu phan bé dng suat, luc cat,
bién dang va nhiét dé bang cach sir dung cac ky thuat moé
hinh hoéa. Cac ky thuat moé hinh hoéa dua trén phuong phap
phan t& hitu han 2D dugc chap nhan réng réi trong gia
cédng vi mo do téc doé tinh toan toi uu.

Nhin chung, viéc lua chon céac thong s6 cat khong
phu hop, chd yéu la lugng tién dao anh huéng truc tiép
dén luc cat, @6 nham bé mat va mdc d6 mai mon dung
cu. Vat liéu Ti-6Al-4V dugc st dung rong rai dé san xuét
cac hé thong vi mé. Trong bai bao nay, ta st dung vat liéu
phoi la Ti-6Al-4V dé tién hanh gia cdng vi mé vai vat liéu
dao la cacbua vonfram dung kinh 4 um, tir d6 dua ra dugc
Ung suat Von-Misses va luc cat véi lugng an dao tuong
Ung, tur do t6i uu hoa dugc qua trinh gia cong vi mo véi
vat liéu da nghién cuu.
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2. MO HINH HOA QUA TRINH PHAY MICRO

Mé hinh phay vi dua trén phuang phéap phan t hitu han cho vét liéu Ti-6Al-4V dugc phat trién bang cach st dung phéan
mém ABAQUS/Explicit. FEM cé kha nang du doan luc cét, su hinh thanh phoi, nhiét d6 dung cu va phéan bé ting suat cho cac
diéu kién cit khac nhau. Quy trinh gia cong vi mé truc giao vdi su tuang tac gitta phdi va dung cu dugc thé hién trong Hinh 2.1.

Phéi

Hinh 2.1: M6 hinh héa qua trinh gia céng vi m6

Trong d6: h - Chiéu sau cat; r - Ban kinh canh céng cu.

Nhiét dé ban dau cda vat liéu phoi va cong cu dugce dinh sdn la 298°K (nhiét d& phong) va méi trudng gia cong kho
(khéng béi tran). Cong cu cé thé di chuyén theo hudng x va phéi ¢d dinh. D6 chinh xac clia mé phéng dugc ddm bao bang
céach st dung kich thudc mét lugi va c6 thé diéu chinh mét lugi nhé hon bén kinh canh cong cu. Cac biéu d6 dé du doan luc
cat, ing sudt Von-Misses trong quy trinh phay ngén vi mé bang cach stt dung ABAQUS dugc minh hoa trong Hinh 2.2.

[ Tao mé hinh mé phéng FE ]

v

[ Tao va nhép co s¢ dit liéu hinh hoc ]

[ Nhép thudc tinh vat liéu J
v

[ Chia viing phan gia céng J

*

v

[ Lap rap va rang budc twong giao giita cong cu va phdi ]

[ Xac dinh diéu kién bién ]
[ X4c dinh kiéu ph?m tr, kich thwroc luéi ]

[ Xéc dinh yéu ciu dau ra va chay chuong trinh ]

{ Du doan luc cit ]

Hinh 2.2: Mé hinh phan t& hitu han d€ du doan luc cat
2.1.Tinh chit va mé hinh vat liéu
M6 hinh cdu thanh vt liéu st dung phuong trinh Johnson Cook da dugc st dung trong mé phong FEM. Bdng 2.1 cho
thay cac tham s6 mé hinh Johnson Cook va tinh chat co hoc ctia vat liéu Ti-6Al-4V dugc st dung trong mé hinh FEM. Bdng
2.2 dua ra cac théng s6 16i cho vat liéu Ti-6Al-4V. Trong mé hinh hién tai, néu bién dang déo dat dén gia tri tGi han, vat liéu sé
dugc loai bo & 6p tiép theo.
Bang 2.1. Tham sé Johnson - Cook va tinh chat co hoc cda vét liéu Ti-6Al-4V

A B n C m Khéi lugng riéng | M6-dun dan héi| Hésé | Do ciing | Nhiét dd | Nhiét do
(Mpa) | (Mpa) (kg/m3) (Mpa) Poissons | (HRC) phong |ndng chay
1000 780 10,47 10,033|1,02 4430 123 0,34 32 20° 1605°
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Bang 2.2. Tham sé'16i Johnson - Cook cUa vt liéu Ti-6Al-4V
d1 d2 d3 d4 d5
-0,09 0,25 -0,5 0,014 3,87

2.2. Co ché loai bo vat liéu

Trong qua trinh gia cdng vi mé, ban kinh canh dao c6 méi quan hé chét ché vai co ché loai bo vat liéu. Xac suat bién dang
dan héi trong gia cdng vi mé cao hon dang ké so véi gia cong vi mo théng thudng. DE qua trinh hinh thanh phoi tao ra, gia
tri clia luong tién dao va chiéu sau cét phai I6n hon chiéu day phoi t6i thi€u. Néu ti 1é gitta d6 day phoi t6i thi€u va ban kinh
luGi cat nho hon 1, né sé gay ra hién tuong cay, chén, d¢, trong khi néu ti 1& dé 16n hon 1 né sé xay ra qua trinh hinh thanh
phoi. Do d¢, tai thai diém phoi khéng dugc hinh thanh, qua trinh chén, cay xay ra lam tang luc cit trong gia cong.

2.3. FEM mé phéng luc cat

M6 phong qua trinh phay vi dugc thuc hién cho 9 1an chay, bang céch st dung dao phay ngén cacbua vonfram c6 dudng
kinh 0,8 mm, ban kinh luai cat 2 um. Lugng an dao thay déi. Cac bién ddi trong Uing suat Von-Misses, luc cit dugc phan tich
déi véi qua trinh thay d6i luong an dao. Cac tham s6 md phong cit dugc thé hién trong Bdng 2.3.

Bang 2.3. Théng s6'cong nghé va dung cu duoc st dung dé mé phéng qud trinh phay vi

Théng sé cdng nghé Pon vi Gia tri

Toc d6 quay truc chinh v/ph 60000
Lugng dn dao pm/rang 0,5;1;1,5;2;2,5;3;4;5;,6
Chiéu sdu cét 50

==

o=
A

Hinh 2.3: Cac dang phoi mé phdng: a) - f, = 0,5 um/réng; b) - f, = 3,0 um/réng; c) - f, = 6,0 um/rang

Tu biéu d6 Ung suat va bién dang cla phan mém, ta

Nl A e N A P Biéu dd phén tich anh huo da | tién dao vé6i it
dua ra dugc do thi vé moi quan hé gilra gia tri luc cat va Sl b e S

(ing suat Von-Misses nhu sau. O cac gid tri lugng &n dao tif 1500 Yomhlisses

0,5- 1,5 um/rang, dung cu cat c6 nhiéu khac biét do khéng °§1480

hinh thanh phoi. Hon n(a, su phan bé ing suat Von-Misses 5 1460

& lugng an dao nho cho thay gid tri clia Uing suat cao hon so é —

VvGi gid tri lugng tién dao bang ban kinh lusi cat, tdc la 2 um/ g 10

rang. Gia tri cGla ing suat Von-Misses giam khi lugng an dao % 1222

tién dén bang ban kinh luai cat. Diéu nay cho thay trugc dé 1360

la qua trinh chén va cay. Qué trinh nay da lam tang gid tri ctia o0 . g E . J U g
(ing suat. Khi lugng an dao tang lén 2,5 pm/rang, gia tri Ging tugng &n dao jumiAng)

sudt gidm, dieu nay cho thdy viéc loai bd vat liéu dugc dién Hinh 2.4: Biéu dé phan tich 3nh hutng cia luong tién dao
ra hoan toan bang bién dang déo. Khi tdng lugng an dao lén VGi tng sudt Von-Misses

3 um/rang, gia tri (ing suat tang dang ké, tang lugng an dao
tuc la tang gia tri ti phoi, tang luc cat, diéu nay tuong tu
nhu gia cong vi mé thong thudng. Cac gia tri ting sudt tang
[én tuyén tinh khi tang lugng an dao lén 4, 5, 6 pm/rang.
Luc c&t khong thay déi 16n da thu dugc théng qua biéu
d6.Ta thdy gid tri luc cat gidm khilugng én dao tién gan dén
gia tri ban kinh lui cat. Luc cat cao haon déi vaéi lugng tién
dao 1a 0,5 um/rang - 1,5 um/rang cho thdy hién tugng cay,
chén, dé & gid tri budc tién dao nhd. Khi tang lugng an dao . 5 s . s s ;
[én 2 um/rang, bat dau xudt hién bién dang déo. Khi tdng Luong an dao (um/ring)
lugng an dao 1én 3 - 6 um/rang, cac gid tri clia luc cat tang Hinh 2.5: Biéu dé phan tich 3nh hudng
tuyén tinh véi lugng tién dao. cUa luong tién dao véi luc cit

30

Biéu db phan tich anh hudng ctia lwong tién dao véi Iuc cit
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3. KIEM CHUNG THUC NGHIEM
3.1. Mé ta thi nghiém cé sén
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& phan thi nghiém cé sdn, cac nha nghién ctu st dung may phay vi véi phdi gia cong la vat liéu Ti-6Al-4V, c6 kich thudc
lan lugt la (60x40x5)mm. Dao dugc st dung la loai cacbua vonfram siéu nhé, dudng kinh 800 um. Luc ké Kisler mademinidyne

9256C1 da dugc st dung dé do luc cit.
3.2. So sanh véi mé hinh mé phéng

DE kiém ching két qua thi nghiém, ta so sanh vai thi nghiém sdn cé da dugc tién hanh.

Chart Title

3.5 q

o)
%]
1

Luc cat (N)

3

4 5 6 7

Lwong an dao (um/rang)

—&8— M0 phéng  —@—thi nghiém

Hinh 3.1: Bi€u dé so sanh luc c3t mé phéng va luc c3t thi nghiém

Nhu trong Hinh 3.1, ta thdy két qua thuc nghiém va két
qua mo phong la kha tuong dong. Tuy nhién, su khac biét
nhé gilta cac gia tri luc md phdng va luc thuc nghiém cé thé
dugc hiéu la do qua trinh mai mon dung cu, déng luc hoc
ctia dung cy, tinh déng nhat va ddng hudng clia vat liéu (ca
vat liéu dao va phéi)... Hon nira, trong thuc t€, @6 mon cla
dung cu va déng luc hoc dung cu gay ra su thay ddi trong
luc cat.

4, KET LUAN

Ty lé chiéu day phoi va ban kinh lugi cat la moét trong
nhling tham s6 tuyén tinh trong phay vi mé, lua chon thich
hop ti 1& nay c6 thé lam gidm luc cét, d6 nham bé mat va
mai mon dung cuy, trdnh dugc ca ché cay, chén, dé. Ung
dung han ché cta FEM da dugc st dung dé du doan ti 1é
chiéu day phoi véi ban kinh cong cu trong qua trinh gia
cdng phay vi. M6 hinh cho thady anh hudng clia cac budc
tién dao khac nhau déi vai iing sudt Von-Misses va luc cat
trong qua trinh gia cong. Trén cG s& nghién ctu nay, c6 thé
rat ra mot s6 két luan sau:

- Gia tri clla Uing suat Von-Misses sinh ra trén bé mat gia
cdng va né tang dan vé phia lugi cit ctia dung cu. Luc cao
hon can thiét tai lusi cat dé tao ra viing cét.

- Khi gia tri budc tién dao gan dén gia tri ban kinh lui
cat, hién tugng cay, chén dé dugc loai bo dan va thay vao dé
la vat liéu dugc loai bd hoan toan bang bién dang déo. Luc
cat tang lén khi lugng tién dao la 3 pm/rang, diéu nay dugc
hiéu 1a khi tang lugng tién dao thi luc tai phoi sé cao hon.

- M6 phong FEM cho ting suat Von-Misses va luc cat
thé hién anh hudng cia bén kinh canh cong cu & budc tién
dao nhé.

- Luc cdt dy doan bang mé hinh mé phong FEM phu

hap vai thuc nghiém. Cac luc dugc duy doan bang mé hinh
FEM ding khodng 85 - 90%.

- D& t6i uu hoda luc cét, (ing suat va chat lugng bé mat,
nén dat gia tri buéc tién dao cao hon mot chdt so véi ban
kinh canh céng cu, cu thé trong thi nghiém nay thi lugng
tién dao la 2,5 pm/rang la phu hgp dé tao ra bé mat téi uu.
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Panh gid anh hudng cdia stc can co ban don vij toa xe hang
theo cac m6 hinh khac nhau dén khai luong doan tau

B ThS. PHAM HUY KHUONG; GS. TS. DO BUC TUAN®; TS. PHAM LE TIEN

Truong Dai hoc Giao théng van tai
Email: “ddtuan@utc.edu.vn

TOM TAT: Trong nganh Pudng st, dé tinh toan suc
kéo va xac dinh khéi lugng doan tau, can biét cac
luc tac dung Ién doan fau trong qua trinh van hanh,
trong dé cé luc cdn co ban clia dau may va toa xe.
Luc cdn co ban duogc xac dinh théong qua luc can co
ban don vi. Luc cdn co ban don vi dugc tinh toan
théng qua cac biéu thic xay dung trén co sd thuc
nghiém va dugc dp dung cho tung loai ddu may, toa
xe cu thé. Cho dén nay, frong nganh Dudng sit Viét
Nam (BSVN) chua cé diéu kién thi nghiém dé xac
dinh cac biéu thiuc tinh toan luc can co ban don vi
cho ddu may va toa xe. Vi vay, viéc tinh toan suc kéo
déu dua vao cac biéu thuc thuc nghiém cla nudc
ngoai, kha da dang va cé nhing khac biét dang ké.
Viéc st dung cac biéu thic dé trong qua trinh tinh
toan chua cé su thdng nhat, dan dén nhing khac biét
trong két qua tinh todn. N&i dung bai bdo nham téng
hop, phan tich cac mé hinh tinh toan slc can co ban
don vi (SCCBBV) clia toa xe hang i cac ngudn khac
nhau, t d6 thiét 1ap cac biéu thic tinh toan SCCBHV
cho céac loai toa xe hang s dung trong nganh BSVN
theo cdc mé hinh khac nhau, t& dé danh gid anh
hudng cla chiung dén khdi luong kéo cla doan tau.
Két qua nghién clu |a co s& dé dé& xuat mot sé noi
dung cho viéc xay dung lai quy trinh sic kéo BDSVN.

TU KHOA: Stic can co ban don vi, toa xe, tinh toan
suc kéo, khéi luong doan tau, dudng sat Viét Nam.

ABSTRACT: In the railway industry, to calculate the
traction force and determine the frain mass, itis necessary
to know the forces acting on the train in the operation,
including the basic resistance force of locomotives and
wagons. The force is determined through the unit basic
resistance force. The unit force is calculated through
experimental expressions applied to each specific type
of locomotive and wagon. Unfil now, in the Vietnamese
railway industry, there are no experimental conditions to
determine the expressions. Therefore, the traction force
calculation is based on foreign experimental expressions,
which are quite diverse and have significant differences.
Using the expressions in the calculation process has not
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been unified, leading to differences in calculation results.
The article aims to synthesize and analyze models of
calculating the unit basic resistance force of wagons from
different sources. Thereby establishing expressions for
calculating the force of wagons used in the Viethamese
railway industry by the different models and evaluating
their influence on the train mass. The research results
are the basis for proposing some content for rebuilding
the traction procedure of Vietnam railways.

KEYWORDS: Unit basic resistance force, wagon,
traction calculation, train mass, Vietnam railways.

1.DAT VAN DE

Luc can co ban tac dung lén dau may hodc toa xe dugc
xac dinh thong qua SCCBDV. Luc can (hay suc can) co ban
don vi dugc tinh toan théng qua cac biéu thic dugc xay
dung trén co sG thuc nghiém va dugc ap dung cho ting
loai dau may, toa xe cu thé. Cho dén nay, trong nganh DSVN
chua c6 diéu kién thr nghiém dé xac dinh cac biéu thiic
tinh toan luc can co ban don vi cho dau may va toa xe. Vi
vay, viéc tinh toan stic kéo déu dua vao cac biéu thuc thuc
nghiém, c6 ngudn géc ti nhiéu nghién clu cla cac nudc
khac nhau [1-9], kha da dang va cé nhiing khac biét dang
ké. Mat khac, viéc st dung cac biéu thiic dé trong qua trinh
tinh toan thudng mang tinh don I, tdn man, thiéu su nhat
quan va théng nhat. Diéu nay phan nao anh huéng dén két
qua tinh toén suc kéo, déac biét la anh hudng dén két qua
xac dinh khéi lugng doan tau. Cho dén nay, da c6 nghién
cliu budc dau vé viéc téng hop va hé théng héa cac mé hinh
téng quat tinh toan SCCBBV clia dau may, tir d6 xac dinh
céc biéu thic SCCBPV cho cac loai dadu may diesel st dung
trong nganh BSVN theo cac mé hinh t8ng quét va danh gia
anh hudng cla ching t6i khéi lugng kéo clia doan tau [1].
Tuy nhién, viéc téng hgp va hé théng héa cac mé hinh téng
quat tinh toan SCCBBV cua toa xe nham thiét lap cac biéu
thic SCCBDV cho cac loai toa xe st dung trong nganh BSVN
theo cac md hinh téng quat va danh giad anh hudng cuta
ching téi khéi luong kéo clia doan tau la van dé con chua
dugc nghién ciu.

Vi vay, ndi dung bai bao nay la téng hgp, phan tich
cac md hinh téng quét tinh toan SCCBBV clia toa xe hang,



nham thiét 1ap cac biéu thic tinh toan SCCBBV cho toa
xe hang s dung trong nganh BSVN, ti d6 danh gia anh
hudng cla viéc st dung cac biéu thiic theo cdc mé hinh
khac nhau dén khéi lugng kéo clia doan tau.

2. CAC MO HINH TONG QUAT TiNH TOAN SUC CAN
CO BAN PON VI CUA TOA XE HANG

2.1. M6 hinh ctia quy trinh tinh toan sutic kéo dudng
sat Nga (QTSKDS Nga) [2,3]

- D6i v6i toa xe 4 truc nang (ti trong truc g, > 60 kN),
trén dudng ray c6 mai noi.

+ O truot: o; =0,7+(w], N/kN )

9

30+ +0,0250>

+6 1an: o; :0,7+[ } N/KN 2)

9
Trong do:

V-T6c d6 cta doan tau, km/h;

q, - Tai trong truc trung binh ctia toa xe, kN.

2.2. M6 hinh cta Devisa [4-7]

o, :0,65+1;—1+O,014V+O’(;17:2S, N/KN (3)
Trong do:

V-T6c d6 ctia doan tau, km/h;

q, - Tai trong truc trung binh ctia toa xe, kN;

n - S& truc trong mot toa xe;

S - Dién tich mat cat ngang mat dau cda toa xe, m2.
2.3. M6 hinh cta Franka [4-7]

- DGi v6i cac toa xe rong:

w,=2,5 +[0,0142+ 8’748](%j , N/kN (4)
q

- DGi v6i cac toa xe nang:

w, :2,5+(0,0142+ ]’728J(KJ , N/kN (5)
q 10

Trong do:

V-T6c d6 ctia doan tau, km/h;
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g - Khéi lugng ca bi clia toa xe hang, kN.
2.4. Md hinh cta Strahla [4-7]
o, :2,0+(o,oo7+K)[V1i0V”] , N/kN (6)

Trong do:

V-T6c d6 chia doan tau, km/h;

v, -T6c d6 cuia gid tac dung doc theo thanh xe, km/h;

K-Hé so:

- DGi v6i toa xe c6 mui, rong: K= 0,10;

- DGi v6i toa xe c6 mui, nang: K= 0,025;

- DGi vGi toa xe khong cd mui: K= 0,04.

Nhu vdy, 8 nudc ngoai ¢ 4 méd hinh téng quat tinh
toan SCCBDV culia toa xe hang, trong d6 cé 1 md hinh cla
QTSKDS Nga va 3 mo hinh lan lugt ctia cia Devisa, Franka
va Santhoffa.

Mat khéc, 4 mé hinh t8ng quét nay déu st dung cho
viéc tinh toan SCCBBV cho mot loai toa xe doc lap, con 1
mé hinh ¢6 thé s dung cho viéc tinh toan SCCBBV cho ca
doan xe (mo6 hinh ctia Strahla).

Trong Quy trinh tinh todn stc kéo doan tau BSVN
(QTSKBSVN) [8], SCCBBV cuia toa xe hang la céc biéu thic
cu thé, khéng c6 mé hinh téng quat.

3. THIET LAP CAC BIEU THUC TiNH TOAN SCCBDV
CHO TOA XE HANG SU DUNG TRONG NGANH DSVN
THEO CAC MO HINH TONG QUAT

TU cac thong sé ky thuat co ban cia toa xe hang su
dung trén BSVN [9] da tién hanh thiét 1ap cac biéu thiic tinh
toan SCCBBV cho tuing loai toa xe theo cac mé hinh téng
quat da néu & ca hai ché d6 tai trong réng va nang.

& day, don clr gisi thiéu két qua thiét lap cac biéu thurc
tinh toan SCCBDV cho 8 loai toa xe hang chii yéu, trong dé
€6 5 loai toa xe hang cé mui (G) va ba loai toa xe hang thanh
cao (H) theo cadc mé hinh t8ng quat khac nhau & ché d6 tai
trong nang, thé hién trong Bdng 3.1.

Béng 3.1. Biéu thuc stic can co ban don vi cta cac loai toa xe hang 4 truc 6 'I3n str dung trong nganh PSVN duoc thiét Iap
trén co sG cdc mé hinh téng quat & ché dé tdi trong ning

bon vj tinh: N/kN

. L, ) M6 hinh téng quét cia ) 5
.| M6 hinh tong quat cia QTSKDS | M6 hinh tong quat cia Franka, toa xeghgng niing M6 hinh tong quét ctia
o Loai Nga, toa xe hang nang Devisa, toa xe hang ndng s 5{0 mmﬂ][q ) Strahla, toa xe hang nang
toa xe o —0.74[ 3047 +0.005/ : ow S G VT ) viv, Y
5 =07 [74‘) ],kN m0:0,65+%+0,0]4[/+%l N/kN A,(;:z‘ﬁ[o,ooo[‘m%)w,N/kN %zz’m(o’omﬂq[ - } ,N/kN
q, tinh bang kN q, tinh bang kN g tinh bang kN K=0,025 c6 muinéng, V=0
1 | GAnDO w, = 0,926+0,0075+0,00019V* w, = 1,639+0,014V+0,00019V> w,=2,5+0,00017V? w, = 2,0+0,00032V*
2 | G-Ru w, =0,940+0,0080+0,00020V> w, = 1,698+0,014V+0,00020V> w, =2,5+0,00018V? w, =2,0+0,00032V?
3| GIQ w) =0,963+0,0088+0,00022V* | w) =1,797+0,014V+0,00022V> w,=2,5+0,00018V* w, =2,0+0,00032V*
4 | GVN | W =0940+0,0080+0,00020V2 | w! =1,698+0,014V-0,00020V2 W, =2,5+0,00018V2 W, =2,0+0,00032V?
5 Gn;\gl\l w, =0,918+0,0073V+0,00018V* | w/ =1,063+0,014V+0,00018V> w, =2,5+0,00017V? w, = 2,0+0,00032V>
khong cé mui, khong phan
biétrong, ndng K=0,04; V=0
6 |HANDO | W =0914+0,0071V+0,00018V2 | ) =1,586+0,014V++0,00011V2 W, =2,5+0,00017\2 W, =2,040,00032V?
7 | HRu w, =0,940+0,0080+0,00020V> w =1,698+0,014V+0,00013V? w, = 2,5+0,0018\? w, = 2,0+0,00032V2
0 0 0 0
8 | HIQ w,=0,970+0,0090V+0,00023V* | w, = 1,830+0,014V+0,00014V> w, =2,5+0,00018V? w, =2,0+0,00032V?
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T céc biéu thic tinh toan trong Bdng 3.1 da tién hanh xay
dung céc biéu d6 SCCBPV cua ting loai toa xe theo cac mod
hinh t8ng quat da néu & ca hai ché dé tai trong rbng va nang.

Dugi day don cUr gidi thiéu d6 thi SCCBDV cla hai loai
toa xe la G-VN va H-An D6 & ché dé tai trong nang, thé hién
trén Hinh 3.1.

SecbdVTX G:VNnang the

ScanT

o
S‘f‘"‘m 0O 10 220 3 4 50 6 70 8 90 10
v

a) - Toa xe G-UN b) - Toa xe H-An D6
Hinh 3.1: Bie‘;u dbé SCCBBV don vj cua hai loai toa xe hang
xdc dinh theo biéu thuc cda QTSKDSVN va cic mé hinh tong quat
cta QTSKDPS Nga, Devisa, Franka va Strahla

Nhan xét:

- Biéu d6 SCCBBV don vi clia 8 loai toa xe hang da thiét
lap c6 quy luat chung va hoan toan tuong déng véi nhau
nhu toa xe G-VN va H-An D6 thé hién trén Hinh 3.1.

- & dai t6c do tir 0 dén khoang 40 km/h thi SCCBBV
clia cac loai toa xe ndi trén tinh theo moé hinh QTSKDS VN
va QTSKBDS Nga la nhd hon so véi cac mé hinh ctia Devisa,
Franka va Strahla.

- O dai téc do tir khoang 40 dén 100 km/h thi SCCB don
vi clia cac loai toa xe noi trén tinh theo mé hinh QTSKDS Nga,
Devisa, Franka va Strahla déu nhé hon so v&i QTSKDS VN.

- SCCBDV cac loai toa xe hang & dai téc dé 40 km/h trs
[én tinh theo biéu thuc trong QTSKDS VN ¢6 tri s6 16n nhat,
sau d6 lan lugt dén Devisa, Strahla, Franka va QTSKDS Nga.
Trong dé, tri s6 tinh theo QTSKDS Nga la nho nhat, con theo
Devisa va Franka la gan nhu tuong duong.

- Qua day thay rang, khoi lugng doan tau tinh theo
QTSKDS VN 6 toc d6 dudi 40 km/h sé 16n hon so v6i cac mo
hinh con lai, d6ng thoi sé nhd hon & t6c d6 trén 40 km/h.

Vi vay, can tinh toan xac dinh khéi lugng doan tau va
muc do chénh léch cdia n6 mét cach dinh lugng theo céc
mo hinh SCCBBV don vi khac nhau.

4. DANH GIA ANH HUGNG CUA VIEC SU DUNG CAC
BIEU THUC SUC CAN CO BAN PON VI TOA XE THEO CAC
MO HINH KHAC NHAU TG1 KHOI LUGNG DOAN TAU

Hién nay, nganh DSVN dang st dung 13 loai dau may,
18 loai toa xe khach va 16 loai toa xe hang. T6 hop cac
phuong an dau may va toa xe la kha I6n. Mac du vay, da
tién hanh tinh toan cho 8 loai toa xe hang chi yéu la: G-An
D6, G-Ru, G-TQ, G-VN, G-VN méi, H-An D6, H-Ru, H-TQ. Dudi
day don ct gidi thiéu két qua ctia tinh toan déi véi toa xe
hang G-VN do dau may D19E kéo.

4.1.Tinh toan doan tau hang véi cac toa xe G-VN do
dau may D19E kéo

Khoi lugng doan tau dugc xac dinh nhu sau [9]:

0- F, - P,m(a)g,ﬂw)g, tan (7)

(@ +iy)g
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Trong do:

F, - Luc kéo tinh todn clia dau may, N;

P, - Khéi lugng chinh bi ciia dau may, tan;
w, - SCCBBV clia dau may, N/kN;

wi, - SCCBBV cuia toa xe, N/kN;

i,-Do déc tinh toan (da dugc quy déi), %,
4.1.1. Théng sé tinh todn

*Théng s6 dau mdy:

Dau may D19E [9]:

-Khéilugng chinh bi:P, =81 tan;

-Tai trong truc: g, = 13,5 tén;

- Stc kéo khéi dong: F,, =370 kN;

- Suic kéo dai han (tinh toan): F =221kN;
-T6c d6 dai han (tinh toan): V.= 15 6 km/h;
- Stic can co ban don vi clda dau may:

@, =1,623+0,00931V +0,000637">.

*Théng s6 toa xe:

Toa xe hang loai G-VN, 4 truc, & 1an [9]:
-Tutrong g, = 18 tan;

-Taitrong g, = 35 tan;

-Téng trong q,,,,, = 53 tén;

- SCCBBV cua toa xe theo QTSKDSVN [8]:
@, =0,7+0,047 +0,00032/%, N/KN.

*Thoéng s6 SCCBDV toa xe:

Thong s6 SCCBBV cho trong Bang 4.1.

Bang 4.1. Thong s6'tinh todn khéi Iuvng doan tau hang
v6i ddu may D19E va toa xe G-VN theo cac biéu thuc stc c3n co ban
don vj toa xe

Biéuthic SVCBDVtoaxe | Biéu thic SVCBDV toaxe Biéu thiic SVCBDV toa xe Biéu thic SVCBDV Biéu thic SVCBDV

W= 20+000032V%

W, =07-+004V+000032V | W, =0.940+0,0080+0,0002 = =

4.1.2. Két qua tinh todn

* Két qua tinh todn khéi luong doan tau khi st dung cdc
biéu thuc SCCBDV toa xe theo cdc mé hinh téng qudt khdc nhau:

T két qua tinh toan khéi lugng doan tau hang gém cac
toa xe G-VN do dau mdy D19E kéo trén do doc 0%/, va 15,
& tat ca cac dai téc d6, xay dung dugc cac biéu doé tuong
Uing thé hién trén cac Hinh 4.1va4.2.

et e

b)- D6 déc 15%,,

a) - bg déc 0°/,,

Hinh 4.1: Biéu dé khéi luong doan tau hang tinh bing tan (du mdy

D19E, toa xe G-VN)xac dinh theo céc biéu thirc SCCBDV ctia toa xe

theo cac mé hinh téng quat khac nhau. Truc hoanh: téc dé \ km/h;
truc tung: khéi luong doan tau Q, tn

100 12989180 e

i
su‘”
. 57105700
| (5| R (]| E—
JRS—
2 9-92-9592
. M e

Tocdo156kmh  Técdo2skm/h  Técdosokm/h  T6cdo7skm/h  Tocdo 100 km/h

g 5§

H

8

HTheoQTSKOSUN  ETheoQUSKES Nga  KTheo Devisa hika

Hinh 4.2: Biéu dé khéi luong doan tau hang tinh bang tén (dau may
D19€, toa xe G-VN) trén dé déc 1 5"/ o, Xac dinh theo cac biéu thirc
SCCBDV cua toa xe theo mé hinh tong quat khac nhau (truc hoanh:
cdc dai téc dé; truc tung: khéi luong doan tau Q, tan)



* Xdc dinh muc dé thay déi khéi luong doan tau khi su
dung cdc biéu thiic SCCBPV toa xe theo cdc mé hinh téng qudt
khdc nhau:

Biéu d6 thay d8i khéi luong doan tau (tan) trén dé déc
déc 0%/, va 15% , & mot s6 téc do thé hién trén Hinh 4.3.

Biéu dé thay d6i khéi lugng doan tau (%) trén d6 déc
déc 0%/, va 15%/,, & dai téc do tir 40 - 100 km/h thé hién
trén Hinh 4.4.

— 23 30
- L
20 Té’. 6 /I oc (4o th =7
o 32
-60 -43 51
-80
-100 -84
 Theo QTSKD Nga B Theo Devisa
WTheo Franka @ Theo Strahla

a)- 0'téc ds 15,6 va 25 km/h, d6 déc 15%/,,
i B N

Técdo50km/h  Técdd75km/h  Toc d6 100 km/h
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M Theo QTSKD Nga
W Theo Franka

b) - 0 téc d6 50, 75 va 100 km/h, d¢ déc 15%/,,
Hinh 4.3: Biéu dé chénh Iéch khéi luong doan tau tinh
theo tri s6'tuyét déi (ddu may D19E, toa xe G-VN) khi str dung
biéu thic SCCBBV theo cdc mé hinh tong quat khac nhau so vai khi
strdung biéu thirc SCCBDV theo QTSKBSVN

M Theo Devisa
H Theo Strahla

r_,i

a)- D6 déc 0%, b)- D6 déc 15%,,
Hinh 4.4: Biéu dé chénh léch khéi luong doan tau hang tinh bing %
(dau mdy D19E, toa xe G-VN) & d3i téc dé 40 -100 km/h khi str dung
biéu thirc SCCBPV toa xe theo cac mé hinh téng quat khac nhau

Tuong tu nhu déi véi toa xe hang G-VN, da tién hanh
tinh toan véi cac loai toa xe G-An Do, G-Ru, G-TQ, G-VN mdi,
H-An D¢, H-Ru, H-TQ. K&t qua nhan dugc hoan toan tuong
doéng nhu déi véi toa xe G-VN.

4.2.T6éng hop va phan tich mét sé két qua tinh toan

4.2.1. Chénh léch khéi lugng doan tau theo tri s tuyét d6i
G t6c dd dai han 15,6 km/h

Khéi lugng doan tau khi st dung biéu thic SCCBBV
theo cdc mo6 hinh khac nhau so véi QTSKDSVN chénh léch
nhau kha I6n, trong khoang 23 - 84 tan, trong dé nhé han
so véi QTSKDS Nga la 23 tan, nhung I6n hon so véi cac mod
hinh con lai lan luot 1a 43, 84 va 51 tan (Hinh 4.3a).

4.2.2. Chénh léch khéi luong tinh theo tri s6 tuong doi (%)
& dai téc dé 40 - 100 km/h

Trong qua trinh khai thac trén BSVN, t6c d6 ky thuat
cla tau hang luon I6n han 40 km/h, do d6 dudi day xem
xét muiic d6 chénh léch khoéi lugng tuong d6i (%) khi s
dung biéu thic SCCBPV theo cac mé hinh khac nhau so
v6i QTSKDSVN & tét ca cac dai téc do trén do déc 0%/ va
15% . Cu thé nhu sau:

- Ty |é chénh léch khéi lugng doan tau & d6 déc 0%,
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(tdc 1a gid thiét rang doan tau chi chay trén dudng thing va
bang phédng) so véi QTSKDSVN 14 rat I6n, trong khoang tur
50% dén 130%.

- Ty 1é chénh léch khoi lugng doan tau & do doc 15%,
(tuc la gia thiét rang doan tau chi chay trén d6 doc 15%) so
vGi QTSKDSVN la trong khoang tir 15% dén 30%.

5. KET LUAN

Néu st dung céc biéu thic SCCBBV cuia toa xe hang theo
cac md hinh t8ng quat khac nhau thi khéi lugng doan tau
déu I6n hon so vai khi st dung biéu thic SCCBBV toa xe theo
QTSKBSVN.Trong d9, khi stt dung biéu thic theo mé hinh ctia
QTSKDS Nga thi khéi lugng doan tau la I16n nhat so véi cac mo
hinh khac. Néu st dung biéu thiic theo QTSKDSVN thi khéi
lugng doan tau déu nho han so véi caéc mo hinh khac dac biét
G dai toc do tir 40 km/h tré én, diéu nay sé anh hudng déng
ké dén nang luc van chuyén cia nganh Pudng sét.

Day la van dé can can dugc tiép tuc nghién clu, thao
luan théng qua cac héi thao chuyén nganh véi su phoi hop
cla cac co quan lién quan dé c6 thé lua chon dugc cac biéu
thiic SCCBDV toa xe hang moét cach hop ly, tién téi dé xuat
mot s6 gidi phap xay dung lai quy trinh stic kéo cho DSVN.

Van dé danh gia anh hudng ctia SCCBDV toa xe khach
dén khoi lugng kéo doan tau sé dugc trinh bay trong céc
nghién ctu tiép theo.

LGi cdm on: Nghién ctu nay dugc tai trg bagi Trudng
Dai hoc GTVT trong Dé tai ma s6 T2023-CK-011.
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Nghién ctu tinh todn ké bo 1ap ghép
bang cdu kién bé téng cot thanh FRP

theo Iy thuyét do tin cdy

W TS. TRAN LONG GIANG
Trudng Dai hoc Hang hadi Viét Nam
Email: giangtl.ctt@vimaru.edu.vn

situation.

TOM TAT: Trong bai bdo nay, tac gid phan tich cac
thanh phan két cau cla mét cong frinh ké bd duoc
cdu fao tU cac cau kién bé téng cét thanh FRP I4p
ghép, déng thai trinh bay phuong phéap tinh toan két
cdu nay theo phuong phap truyén théng, trén co s&
dé tac gid danh gid nhuoc diém cla phuong phap
nay la mo 13 cac lién két cau kién voi dat con nhiéu
han ché, tu d6 dé xudt phuong phap tinh toan két
cdu nay theo ly thuyét dé tin cay. Bai bao gidi thiéu
mot cach tiép can ly thuyét do tin cay dé tinh toan
két cdu cong trinh k& bd mdi theo chi sé d6 tin cay,
bao gédm cac phuong phap lua chon mé hinh luc tac
dung l&n két cau céng trinh ké bd mdi va cac phuong
phap tinh todn chi s& d6 tin cay di tu don gidn dén
phuc tap. Déng thdi, bai bdo da xay dung cac budc
xac dinh d6 tin cay cho phép va dé xuat gia tri phu
hop dé Ung dung tinh toan trong diéu kién Viét Nam.

TU KHOA: FRP, cong trinh ké b&, cdu kién bé téng
I3p ghép, ly thuyét dé tin cay, ham trang thai gidi han.

ABSTRACT: In this paper, the author analyzes the
structural components of the revetment assembled
from FRP reinforced concrete elements and presents
the method of calculating this structure according
to the traditional method, the author evaluates the
disadvantage of this method that the description of
the structural connections to the soil is still limited,
thereby proposing a method of calculating this
structure according to the reliability theory. This paper
presents an approach based on reliability theory for
analyzing new structure using the reliability index. This
approach includes methods of force model selection
acting on the hydraulic structure and reliability
index calculation ranging from simple to complex
techniques. Simultaneously, a procedure has been
established to define the acceptable reliability and
propose suitable reliability values in line with Vietnam
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1.DAT VAN DE

Cac két cau dat thanh c6t sgi dugc tinh toan theo hai
nhém trang thai gidi han. Tinh toan theo nhém trang thai
giGi han thé nhat bao gom:

- Tinh toan theo cuong do;

-Tinh toan theo 6n dinh hinh dang (d6i véi cac két cau
thanh méng);

-Tinh toan theo 6n dinh vi tri (1t, trugt, ddy néi).

Tinh todn theo nhém trang thai gidi han thu hai
bao gém:

-Tinh toan theo su hinh thanh vét nut;

-Tinh toan theo su ma rong vét nat;

-Tinh toan theo bién dang.

Khi tinh toan cac két cau dat thanh cét sgi theo cac
trang thai gidi han, can phai xem xét cac tinh huéng tinh
toan phu hop véi Tiéu chudn TCYN 11110. 2015. Viéc tinh
toan cac két cau dat thanh cét soi phai dugc tién hanh
V@i tat ca cac dang tai trong tuong Ging véi chiic nang s
dung cuta két cdu, cé xét dén anh hudng clia méi trudng
xung quanh. Viéc tinh toan cac két cau dat thanh cot soi
dugc thuc hién dudi tac ddéng cla mo-men udn, luc doc,
luc cat va mo-men xoan, ciing nhu tac dong cuc bd cla
tai trong.

Quy trinh thiét ké két cdu ké thudng ap dung theo
phuong phap truyén thong (hé sé an toan). Phuang phap
nay thudng dugc iing dung trong tinh toan 6n dinh. Khi do,
c6ng thuc kiém tra la:

K= %
T Ft > Kcp (M
Trong do:

K - Hé s6 an toan, la ty 1é gilra yéu t6 (luc hay mé-men)
gitia F va yéu t6 gay mat 6n dinh F;



K, - Hé s6 an toan cho phép, phu thudc vao cdp cong
trinh va t6 hop tai trong, xac dinh theo quy pham.
Khi tinh theo phuong phap trang thai gigi han, cong
thuc (1) c6 thé viét lai nhu sau:
R _n. K,

K=—>-—=%1
N m @

tt

Khi d06, c6 thé coi K |a hé s6 an toan, con hé s6 an toan
cho phép la:

K = ¢ n (3)
m

Viéc thiét ké ké mai nhu & trén cé mot s6 han ché nhu
(1) phu thudc vao sé liéu dau vao duagc lua chon dé tinh
toan, (2) st dung gia thiét tai trong tac déng lén cong
trinh 13 yéu t8 mac dinh khong thay déi trong sudt qua
trinh lam viéc cta cong trinh, (3) chdp nhan hé sé an toan
do khoéng xét dugc hét cac yéu té anh hudng. Do do, viéc
ap dung phuong phap thiét ké truyén thong dé dan dén
két qua tinh toan c6 chénh léch I6n so véi diéu kién lam
viéc thuc ctia két cau. Vi vay, phuong phap thiét ké cong
trinh néi chung, két cdu céng trinh ké bd néi riéng theo
ly thuyét dé tin cdy la can thiét trong giai doan hién nay.
Dé thuc hién muc tiéu trén, trong bai bao nay, tac gia gidi
thiéu mot cach ti€p can ly thuyét d6 tin cdy dé tinh toan
két cau céng trinh ké bé méi st dung cac két cau bé téng
c6t thanh FRP lap ghép.

2. €O SO TiNH TOAN KET CAU KE MGI THEO LY
THUYET DO TIN CAY

Khi tinh toan két cdu céng trinh theo ly thuyét dé tin
cdy cua két cau, cac tham so6 théng ké va mé hinh phan
phéi xac suat cla tai trong, c6 thé dua vao sé liéu quan trac
thuc t€ hodc s6 liéu thi nghiém ma xac dinh theo phuong
phap théng ké. Bang cach quan sat n gia tri thi nghiém va
gia tri quan trac x, ca bién s6 ngau nhién X: X, (i=1,2,.., n),
6 thé tinh toan gia tri trung binh p, sai s6 tiéu chuén o,
hé s6 bién di 6, _clia mau, theo cac cong thic sau:

=L Z X (@)
73 :\/nljZ?:l(xi —n1,)? (5)
G =1 ©)
Z:g(AXI,XZ ,,,,,,, Xn) (7)
B=@'(1-P.f) @
a, + Z?:1 a.X; =0 o)
ﬂ B (Z{L:1(ai-°'xi)2)1/z (1 O)

Trong dé: B - Chi s6 d6 tin cdy cla két cau; ¢ - Ham sé
chtic néng clia két cau.

So do thiét ké két cdu mai theo ly thiét dé tin cay dugc
trinh bay nhu trong Hinh 2.1.
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Tinh néi hec két ciu
$6 lidu diu vao

Giai bai toan tién dinh

|

Thiét lip ham trang thai M=R-S

l

Xic dinh ky vong pn

|

Tinh @6 léch chudn thanh phin &4

l

Tinh 6 1éch chuin cia ham
trang thai dxg

Tinh dién tich FRP (A;, A’,) caa
hin ti¥ tir céng thiec p="¥
phéin cbng thiec f= /aM
Chon, bé tri cét FRP va trién
khai ban vé

Hinh 2.1: So dé thiét ké két cdu méi theo Iy thiét dé tin cdy

Trong khudn khé bai bao, tac gid chon tham s6 ting
suat dé phan tich do tin cay cta cac cau kién dam bé tong
c6t thanh FRP (xac suat pha huy) trong két cau dé xuat.

3.ViDU MINH HOA

Két cdu dugc chon dé nghién ciu dang khung ban,
viéc lua chon kich thuéc ctia dam va ban bé tong c6t thanh
FRP dua trén cac thiét ké dam va ban bé téng cét thép dang
ap dung hién nay. Chi tiét théng sé hinh hoc ctia két cdu
dugc trinh bay trong Hinh 3.1.

Thong s6 hinh hoc ctia céc cau kién:

- Dam doc va ngang bé téng cét thanh FRP bxh = (20x40)cm;

- Ban bé téng c6t thanh FRP LxBxH = (300x200x8)cm;

- Coc vudng bé tong c6t thanh FRP (15x15x3.000)cm.

Thong s6 vat liéu dau vao:

-Sirdung bé tong cap d6 bén B20 trabang c6:R = 11,5
MPa, R, = 0,9 MPa;

- S&rdung c6t thanh FRP ta c6: R, = 1.200 Mpa; E
120x10° MPa;

Thong s6 tai trong tinh toan:

- Tai trong song dugc tinh véi chiéu cao séng trung
binh ctia khu vyc Hai Phong H=0,72 m;

- Ap luc @&t ch déng phia sau céng trinh tac dung 1én
ban bé téng cot thanh FRP;

FRP
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- Tai trong do ngudi va thiét bi bén trén tam tinh 300 kg/m?2.

Bang 3.1. Kha nang chiu kéo cta vat liéu FRP dung trong thiét ké

Tinh chit co hoc Thép GFRP CFRP AFRP
Gidi han chay, MPa 276..517 Khoéng co Khong c6 Khong c6
Cudng do chiu kéo, MPa 483...690 483...1600 400....3690 1720..2540
M6-dun dan héi, x10> MPa 200 35..51 120...580 41..125
Bién dang ti déi chay, % 0,14..0.25 Khong cé Khong cé Khong cé
Bién dan ti déi tai thai diém dut, % 6..12 1,2..3,1 0,5..1,7 19..44

Phiasong,hd  Ban san bé tong cét thanh FRP Duong giao théng sau ké xdy ~ Phia dat lién
: . kich thuée 200x300cm ddy 8em  dung sau khi hoan thanh ke bo )

1
5

E’ZZEI;:“ |, Banbstbng bt thanh FRP kich
‘ thuée 60x150cm ddy 6em

Co bé tng c6t thanh FRP kich
thirGe 15x15cm dai L=3,0m

MNCTK

DAt tw nhign

Hinh 3.1: M3t c3t ngang cda két cau

Viéc tinh toan néi luc két cdu dugc thuc hién bang
phan mém SAP 2000 v22. Tinh toan dién tich c6t FRP ap
dung TCVN 11110-2015, c6t compossit polyme - ting dung
trong két cdu bé tong va dia ky thuat.

*Cdc budc tinh todn nhu sau:

- Budc 1: Tinh dién tich c6t thanh FRP:

Chona=a=20mm

Tinh .= ;5 =0.12 <6 <0429 — Théa man diéu kién pha
hoai déo.

Tinh ¢=1- /T-2a,, =0,128

Va ¢=0,51+/1 - 2a,, =0,935

Tinh c6t FRP doc cho cdu kién:

Mt — 140,63 (mm?)
{RrrPho

Aprp=

Tim ham trang thai:
M(Xi) = Mgh - Mnax = RFRPAFRPCh() ‘_ Mnax

Do léch quan phuong thanh phan:

OM-Xi = Oxi

5l
- Buéc 2: Tinh dao ham riéng clia cac tham so:

Dao ham riéng (ing v6i trung binh clia tham s6 M__ -
| o = (Rrrp Arre ¢ ho — Mmax)’ O Momax

aXmax
=-1x Op,,, =-1,58x10%

Dao ham riéng (ing v&i trung binh clia tham s6 R :

Mmax

oM
|a_R,,|x“Rb —(1x Exbx{ h2g)x op, =2,02% 10°

Dao ham riéng (ing véi trung binh ctia tham s6 R :
oM
e
DPao ham riéng Uing véi trung binh ctia tham s6 b:

| X Orpap = (Aree x O3 o) X Oy, =2,01 x 10°

[24] x 0, = (o * Ry > ho x ho) x 0, =2,01 x 10°

Dao ham riéng Ung véi trung binh ctia tham s6 h:
|aa—“:| X 0, = (Rere X Arre % C) X 0= 4,21 x 10

Dao ham riéng (ing véi trung binh cliatham s6 A_:

[sr] X Oapgp = Rexe X X ho) X Gpgy, =2.136 x 10*

38

- Budc 3: Tinh d6 léch chuén o, cia ham M, :

Oy = 2,05 xi = 1,58 % 10!

Tinh dién tich c6t thép A, theo chis6 dé tin cay (B = 3,5)
Aprp= —s:;;z =3031,14 mm?

- Budc 4: Kiém tra ham lugng c6t FRP:

o A p— A%Rp o
3% < —H— <5%
Aprp
AFRP v Rp

< =¢
= Wmax = CFRP
bhg & RERP

Va 0,05 =pmn<p=
Ham lugng c6t thép trong pham vi cho phép.

4, KET LUAN

Trong bai bdo nay, nhém tac giad da trinh bay néi dung
déanh gia d6 an toan va én dinh cla ké bd lam tur cac cau
kién bé tong c6t thanh (FRP) st dung ly thuyét do tin cay.

Day la phuong phép thiét ké mdéi tap trung vao viéc
phan tich xac suat pha hoai hodc mat én dinh clia toan bo
két cau hodc mét vai bd phan cong trinh trong céc diéu kién
nhat dinh. Trong nghién ctiu nay, cac tac gia da st dung ly
thuyét do tin cay dé phan tich kha ning hu héng cda ke bé
téng c6t thanh FRP va xéac dinh gidi han an toan ctia ching.
Nghién ctiu cling chira cac yéu t6 thiét ké va xdy dung khac
nhau anh hudng nhu thé nao dén sy an toan cda ke va dé
xuéat nhiing cai tién c6 thé ap dung dé nang cao kha nang
chiu luc ctia cong trinh.

L&i cdm on: Nghién ctu nay dugc tai trg bagi Trudng
Dai hoc Hang hai Viét Nam trong Dé tai ma s6 DT22-23.124.
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Panh gid anh hudng clia hé sd ma sat gudc hdm
khi tinh toan theo cac quy trinh khac nhau
t6i khoang cach hdm doan tau

B TS. PHAM LE TiEN; GS. TS. DO BUC TUAN™; ThS. NGUYEN BUC TOAN

Trudng Dai hoc Giao théng van tai
Email: “ddtuan@utc.edu.vn

TOM TAT: Hién nay, trong nganh Duong sat Viét
Nam (BSVN), viéc tinh todn ham néi chung va
quang dudng ham noéi riéng déu dua vao cac biéu
thic hé sé ma sat guéc ham thuc nghiém, cé nguédn
géc tU nhiéu nghién clu cda cac nudc khac nhau va
cé nhing khac biét dang ké. Su khéng nhat quan
trong viéc s dung cac biéu thic hé sé ma sat anh
hudng dang ké dén két qua tinh toan ham, dac biét
dén két qua xac dinh va kiém nghiém quang dudng
ham doan tau trén tuyén. Vi vay, can tdng hop, phan
tich va so sanh su khac biét cla cac biéu thuc xac
dinh hé s& ma sat gudc ham, tu d6 danh gid anh
hudng cua viéc s&t dung cac biéu thic theo cac quy
trinh tinh todn khic nhau dén quang dudng ham
cla doan tau. K&t qua nghién clu 1a co s& dé xuat
mot s6 ndi dung cho viéc xay dung lai quy trinh tinh
toan ham trén BSVN.

TU KHOA: Hé s& ma sat gudc ham, tinh toan ham,
khodng cach ham, duong sit Viét Nam.

ABSTRACT: Currently, in Vietnam railways,
the calculation of braking in general and the
braking distance in particular are all based on
the expressions of the experimental brake shoe
friction coefficient, which are derived fromm many
studies of other countries and have significant
differences. The inconsistency in the use of friction
coefficient expressions affects significantly the
braking calculation results, especially the results
of determining and testing the braking distance
of trains on the route. Therefore, it is necessary to
synthesize, analyze and compare the differences
of the brake shoe friction coefficient expressions,
thereby evaluating the influence of using the
expressions according to different procedures on
train braking distance.The research results are the
basis for proposing some contents to rebuild the
braking calculation procedure on Vietnam railways.

KEYWORDS: Brake shoe friction coefficient, braking
calculation, braking distance, Vietnam railways.

1.DAT VAN BE

Khi tinh toan quang duong ham doan tau trong nganh
Dudng sét, can biét cac théng s6 nhu luc ép guéc ham va
dac biét la hé sé ma sat gilta guéc ham véi banh xe. Hé s6
ma sat gilra guéc ham véi banh xe dugc tinh toan thong
qua cac biéu thiic dugc xay dung trén co s& thuc nghiém va
dugc 4p dung cho tuing loai vat liéu gudc ham cu thé.

Cho dén nay, trong nganh DSVN chua c6 diéu kién thir
nghiém dé xac dinh cac biéu thiic tinh todn hé s6 ma sat
gu6c ham cho dau mdy va toa xe. Vi vay, viéc tinh toan ham
ndi chung va quang dudng ham naéi riéng déu dua vao cac
biéu thuic thuc nghiém, c6 nguén gdc ti nhiéu nghién cuiu
clia cac nudc khac nhau, kha da dang va cé nhiing khac biét
dang ké.Déng thai, viéc st dung cac biéu thiic d6 trong qua
trinh tinh toan thudng dugc ldy ti nhiéu ngudn khac nhau
[1-71, dan dén thi€u nhat quan, lam anh hudng dén két qua
tinh toan ham, dac biét Ia anh hudng dén két qua xac dinh
quang duong ham doan tau trén tuyén. Cho dén nay van
chua c6 nghién ctiu nao dé cap tdi viéc hé théng hoa, phan
tich va so sanh cac biéu thuc tinh todn hé s6 ma sat gudc
ham cho dau may, toa xe st dung trong nganh BSVN.

Vi vay, ndi dung bai bao nay la téng hgp, phan tich va
50 sanh cac biéu thic hé s6 ma sat guéc ham trong cac quy
trinh tinh todn khac nhau, tir d6 danh gia anh huéng cta
viéc st dung céc biéu thuc dé dén két qua tinh toan quang
dudng ham cda doan tau.

2. TONG HOP VA SO SANH CAC BIEU THUC TiNH
TOAN HE SO MA SAT GIUA GUOC HAM VG1 BANH XE
THEO CAC QUY TRINH KHAC NHAU

Cho dén nay & Viét Nam, khi tinh todan ham doan tau
van dang st dung cac biéu thuc hé s6 ma sat guéc ham thuc
nghiém dugc cho trong Quy trinh tinh toan stic kéo doan tau
duong sat Viét Nam nam 1985 (QTSKDSVN) [1], ngoai ra con
str dung cac biéu thiic theo Quy trinh tinh toan stic kéo dudng
sat Nga (QTSKDS Nga) [2, 3], Quy trinh tinh toan stic kéo dudng
sat Trung Quoc (QTSKDSTQ) [4, 5] va mét s6 tai liéu khac [6, 71.

2.1. So sanh cac biéu thiic vé hé sé ma sat déi véi
gudc ham bang gang tiéu chuan

Viéc so sanh cac biéu thiic tinh hé s6 ma sat quy ddi
theo cac quy trinh tinh toan khac nhau dugc thé hién
trong Bdng 2.1.
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Béng 2.1. So sanh cac biéu thuc tinh hé sé'ma sat quy déi déi véi guéc ham bing gang tiéu chuan
Ky hiéu trong cac céng thuc: V - Téc d6 doan tau, km/h; V/, - T6c dg khi bat ddu ham, km/h

Theo cac nguén tai liéu & Viét Nam

Theo cac nguén tai liéu
cua Nga

Theo QTSKDSVN [1]
- B6i véi gude hdam gang thudng: Bugc xac dinh theo diéu kién K = K, = 2,5 T. Tri s6 K la tri s6 quy udc lay bang tri s6 trung binh K, ctia luc ép guéc
V4100

e (1

ham thuc té clia toa xe hang 4 truc khi ham xe réng va khi ham xe déc va ciing 1a luc ép gudc ham cla toa xe khach toan thép: ¢,, =0.28

Theo S6 tay ky thudt toa xe 1985 [6]

a1 " . ¥ +100
-D06i véi cudc ham bang gang tiéu chuan: ¢,, =0,27 100" (2)
Theo TCVN 9983:2013 [7]
¥ +100
- B6i véi guéc ham bang gang: f, = 0y = 0.27 0 (3)

Theo QTSKDSTQ [4,5]
- Néu lyc ép thuic té trung binh clia mét guéc ham toa xe khach 1 20 kN, béi vay trong quy trinh tinh stic kéo, quy dinh tri s6 K khi tinh hé s6 ma sat chuyén

3,6/ +100 . 14
d6i 1a 25 kN dé tinh toan: ¢, =, =0.356 77—+ 0.006(110-V, ) e (4)
w +0,0007(110 - 7, )

- D& gidm nhe tinh toan, c6 thé s dung: ¢,, = 0356

5)

0,4V +100
4V +100 '

- C6 thé str dung cong thiic don gidn han: ¢, =0.356 (6)

Theo QTSKDS Nga [2, 3]

- D6i véi gude ham gang
tiéu chudn:

Pugc xac dinh khi lay
gid tri luc ép guéc ham
trung binh la K = 26,5
kN, tuong Ung vdi gia
tri trung binh cta luc
ép thuc té Ién moét gudc
ham déi vai toa xe 4 truc
thanh h& & ché dé ham
nang va ham réng, ciing
nhu luc ép thuc té€ 1én
moét guéc ham cua toa
xe khéch toan thép:

V +100 (7)

—0,27 1%
Kd 574100

Nhan xét:

- Hé s6 ma sat quy déi trong QTSKBVN [1], S6 tay ky thuat toa xe [6], TCVN 9983:2013 [7] la tuong tu nhu trong

¥ +100
5V +100°

QTSKDS Nga [2, 3] va bang ¢, =0.27

- Hé s6 ma sat quy déi trong QTSKDTQ [4, 5] la khac biét so vGi cac quy trinh tinh toan néu trén va bang

3,6V +100
14V +100

v
9, =9, =0,356 +0,006(110-,) .

2.2. So sanh cac bi€u thiic vé hé s6 ma sat déi véi gudc ham bang gang ¢6 ham lugng phét pho cao
Viéc so sénh cac biéu thuc tinh hé s6 ma sat quy d8i theo cac quy trinh tinh toan khac nhau dugc thé hién trong Bdng 2.2.

Béng 2.2. So sénh cac biéu thic tinh hé s6'ma sat quy déi déi véi guéc hdm bing gang hop kim

Theo cac nguén tai liéu & Viét Nam

Theo céc nguén tai liéu

cta Nga

Theo QTSKDSVN [1]
. Khong thédy c6 quy dinh
Theo Sé tay k}" thudt toa xe (6] .
+D6i v6i guéc ham béng gang hop kim cé ham lugng phét pho cao (1+1,4%): %« =%a =035 7106, (8)
Nhan xét: Biéu thiic nay hoan toan tuang duong véi QTSKDS Nga vdi gudc ham bang gang hgp kim cé ham lugng phét pho cao (1+1,4%).

Nhan xét: Biéu thuic nay hoan toan tuang duong véi QTSKDS Nga vdi guoc ham bang gang hop kim c6 ham lugng phét pho cao (1+1,4%).

Theo QTSKDPSTQ [4, 5]
+ D6i v6i gudc ham gang hop kim c6 ham Iugng phét pho cao: g, =0,341%

v +100”" (10

Theo QTSKDS Nga [2, 3]

- Déi v6i gudc ham bing gang
hgp kim c6 ham lugng phét
pho cao (1+1,4%):

¥ +100
Theo TCVN 9983:2013 [7] ¥ +100 =035 00 (11)
+ DG v6i gudc ham bang gang hgp kim c6 ham lugng phét pho cao: f, = =¢,=""5000 9 -Déi véi guéc ham bang gang

hgp kim c6 ham lugng phét
pho cao (3%)'

i =0, 675

5 +100:(12)

Nhan xét:

- Hé s6 ma sat quy déi déi véi gang hap kim c6 ham lugng phét pho cao (1 - 1,4%) trong S8 tay ky thuat toa xe [6], TCVN

9983:2013 [7] la hoan toan tuong tu nhu trong QTSKDS Nga [2, 3] va bang #0325

sr+100°

- Hé s6 ma sat quy déi déi v6i gang hap kim c6 ham lugng phét pho cao trong QTSKDSTQ [4, 5] (khdng quy dinh cu thé

V4100
41 +100°

ham lugng ph6t pho), c6 tri s6 khéc biét so vai hai nhom quy trinh ndi trén va bang o, -

- Trong QTSKDS Nga [2, 3] con quy dinh hé s6 ma sat quy déi déi véi gang hop kim c6 ham lugng phét pho cao (3%),

V +100

bang «.-eosit trong khi d6 trong QTSKDSVN [1] va QTSKDSTQ [4, 51 khong thédy ¢ quy dinh nay.
2.3. So sanh cac bi€u thiic vé hé s6 ma sat déi véi gudc ham béng vat liéu composite

Viéc so sanh cac biéu thiic tinh hé s& ma sat quy déi theo cac quy trinh khac nhau dugc thé hién trong Bdng 2.3.
Béng 2.3. So sanh céc biéu thurc tinh hé s6'ma st quy déi doi véi guéc ham bang vét liéu composite (V- téc d, km/h)

Theo cac nguén tai liéu Viét Nam

Theo cac nguén tai liéu ctia Nga

Theo QTSKDSVN [1]

Khoéng thdy c6 quy dinh
Theo S6 tay ky thudt toa xe [6] .
-DGi v8i guéc ham phi kim loai véi K = 1,6 Tan %« =2 =0303,755 (13)

Nhan xét: Bi€u thiic nay hoan toan tuang duong véi QTSKDS Nga [2, 3] v6i guéc ham bang composite mac 8-1-66 (khi K= 15,7 kN)

- D&i véi gudc ham bang vat lieu tdng hgp c6 @6 bén mon thép: », -0,

(16)

+150 Theo QTSKDS Nga (2,3]
-Déi véi gudc ham bang composite
mac 8-1-66 (khi K= 15,7 kN)

0361150
Theo TCVN 9983:2013 [7] P =0.3627725(07)
-Béivei ham dia:f, =, = 0‘272’;']2?0, (14) - DGi véi guéc ham bang composite
mac 328-303:
Theo QTSKDPSTQ [4,5] L5
. . . . 0352/ 100 @,‘,:0,3626; 150 (18)
- Déi véi gudc ham téng hgp ¢6 dd bén mon cao: %« =370, (15) Sl
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- Hé s6 ma sat quy d6i déi véi vat liéu composite trong Sé tay ky thuat toa xe [6] hoan toan tuong tu nhu trong QTSKDS

Nga [2, 3] d6i v6i guéc ham composite mac 8-1-66 (khi K = 15,7 kN) va bang «. =036

V+150
2V +150 *

- Hé s6 ma sat quy déi déi véi vat liéu composite trong QTSKDSTQ [2, 5] 1a khac biét so véi hai nhém quy trinh trén bang

2 +100 ¥ +80
~0,35 ~0,25
K ¥ +100 va o, W180°

3.TONG HOP VA SO SANH CAC BIEU THUC TiINH TOAN LUC EP GUOC HAM QUY DOI

Trong tinh toan quy déi, ngudi ta st dung hé s6 ma sat quy ddi O thay cho hé s6 ma sét thuc té ¢, dong thai phai thay
thé luc ép gudc ham thuc té K thanh luc ép gudc ham quy déi K3 4]

3.1. So sanh cac bi€u thic tinh toan luc ep gudc ham quy dm

Viéc so sanh cac biéu thuc tinh luc ép gudc ham quy déi déi véi gudc ham bang cac vat liéu khac nhau thé hién trong

Bdng 3.1.

Béng 3.1. So sanh céc biéu thirc tinh luc ép guéc ham quy déi déi véi guéc ham bang céc vét liéu khac nhau

Theo cac nguén tai liéu ctia Viét Nam

Theo céc ngudn tai liéu ctia Nga

Luc ép gudc ham thuc té

Theo QTSKDSVN [1]

Luc ép gudc ham trén 1 truc clia cac loai dau may
va toa xe |dy theo tiéu chudn da quy dinh cho ting
loai do BSVN ban hanh.

Theo QTSKDS Nga 2, 3]

Nga ban hanh.

Luc ép gudc ham trén 1 truc cla cac loai ddu may va toa xe Iay theo tiéu chuin da quy dinh cho tiing loai do dudng sét

Luc ép gudc ham quy déi

Theo QTSKDSVN [1] Theo QTSKDS Nga (2, 3]

1,63K +100

- B6i véi guéc ham bang gang: - B3i v6i guéc ham bang gang tiéu chudn ..., =K., =22k 52— kN, (8)
Khong cé quy dinh 5 v6i quSe ham b hoo kim <6 ham | hé ) h o
Theo QTSKDSTQ [4, 5] - Déi véi gudc ?Em?(:)g gang hap kim c6 ham lugng phot pho cao (1 - 1,4%)
- Déi véi gudec ham bang gang: K = Kipeas V85K 0 (9)
o K100 K e XL s ) e _ _ 0,1K +20
K =185 0K, kN, (7) B6i vai gudc hdm bang composite (khi K= 15,7 kN) X,,.., = K,,.,. =1,22K AR 220" (10)
Nhan xét: + Suic can co ban don vi:

- Trong QTSKDSVN [1] khoéng c6 quy dinh vé luc ép
gudc ham quy déi.

-Trong QTSKDSTQ [ 4, 5] chi cé thong tin vé luc ép gudc
ham quy d8i déi véi guéc ham bang gang.

- Trong QTSKDS Nga [2, 3] c6 théng tin day dd va chi
tiét vé luc ép gudc ham quy déi d8i vsi gudc ham béng
gang tiéu chuan, gang hop kim c6 ham lugng phét pho cao
(1-1,4%) va composite.

- Biéu thuc luc ép gudc ham quy déi d6i véi gude ham
bdng gang trong QTSKDSTQ [4, 5] va QTSKDS Nga [2, 3] la
khac biét nhau.

4. DANH GIA ANH HUGNG CUA HE SO MA SAT
GUOC HAM THEO CAC QUY TRINH TiNH TOAN KHAC
NHAU TG KHOANG CACH HAM POAN TAU

4.1. Cac théng sé tinh toan

Viéc tinh toan duoc tién hanh véi cac toa xe G-VN do
dau may D19E kéo:

-Théng s6 ky thuat ctia dau méay D19E [8]:

+ Khéi lugng chinh bi: P = 81 tan;

+ Tai trong truc: 13,5 tan;

+ Suc kéo khai dong: 370 kN;

+ Suic kéo dai han (tinh toan): 221 kN;

+T6c d6 dai han (tinh toan): 15,6 km/h;

+ Suic can co ban don vi:

@, =1,623+0,0093 17 +0,000637*, N/kN.

- Thong s6 ky thuat cla toa xe hang loai G-VN, 4 truc,
6 1an [8]:

+Tutrong g, =18 tan.

+Taitrong g, = 35 tan;

+T6ng trong q,,,,, = 53 tén;

@, =0,7+0,047 +0,000327*, N/KN.

Viéc tinh toan dugc tién hanh bang phan mém chuyén
dung [9].

Sau khi tinh toan da xac dinh duoc:

Khoi lugng doan tau O = 1.100 tén, gém 22 toa xe

Ham suat cia doan tau: 0 = 0,4

4.2. Tinh toan quang dudng ham ctia doan tau trén
do6 déc quy doi 0%/,

Cac giao dién tinh toan thé hién trén cac Hinh 4.1 dén
4.4, Két qua tinh toan thé hién trong Bdng 4.1.

Hinh 4.1: Giao dién va két qua tinh todn quang duvng ham vo1 guéc
ham gang tiéu chuan (theo QTSKDS Nga) cé hé sé'ma sét guéc ham
quy déi g, - 027 /1 , tvong duong voi QTSKDSVN, TCVN 9983:2013

57 +100”

va S6 tay ki thuit toa xe

Hinh 4.2: Qiaa dién va két qua tinh todn quéng dudng ham
véi guéc hdm bang gang (theo QTSKDSTQ) cé hé s6 ma sat gudc ham

quy déi ,, @,—0356M £0,006(110-7,)—"—
14V 4100 6/ +100
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Hinh 4.3: Giao dién va két qua tinh todn quing duéng hdm véi guéc
h3m bang gang hop kim c6 ham Iuong phét pho cao 1,4% (theo
QTSKBS Nga) c6 hé s6'ma sat guéc hdm quy déi ».-03- %, tuong

duong TCVN 9983:2013 va S6 tay ki thudt toa xe

i
post >
oadscan dica om0 %

K6t qus tinh todn

Hinh 4.4: Giao dién va két qua tinh todn quang duong hdm véi guéc
ham composite mac 8-1-66 (Theo QTSKDS Nga) c6 hé sé" ma sat
guéc hdm quy dbj o035 tuong duong véi S6 tay thiét ké'toa

xe va QTSKDSTQ

Baéng 4.1. Két qua tinh todn quang dudng ham cda doan tau khi st
dung céc loai vat liéu guéc hdm khac nhau trén dé déc 0°/,,

Gang phét

Gang tiéu

Thong s8 chuan Gang pho cao (1,4%) :‘::1(';?: f';:)
9 (QTSKPS Nga-  (QTSKPSTQ) (QTSKDS Nga- (QTSKDS Nga)
QTSKDSVN) QTSKDSVN) 9
1 | Thoigianchay 70 70 70 70
khong, t ,, giay
Quéang dudng
2 chay khong 155,680 155,680 155,680 155,680
S, m
Quéng dudng
3 ham hiu ich 510,488 414,238 428,011 243,559
Shl’ m
Quéng dudng
4 | hamtoan phan 666,168 569,918 583,691 399,239
Sll' m

4.3. Tinh toan quang dudng ham ctia doan tau trén
do6 déc quy doi 15°/,

Quad trinh tinh todn hoan toan tuong ty nhu truong hop
trén do doc 0%, Két qua tinh toan thé hién trong Bdng 4.2.
Baéng 4.2. Két qua tinh todn quang dudng ham cda doan tau
khi st dung cac loai vét liéu guéc hdm khac nhau trén dé déc 15°/,,

Gang phét
Gang pho cao (1,4%)

(QTSKDSTQ) (QTSKDS Nga-
QTSKDSVN)

Compossite
mac (8-1-66)
(QTSKDS Nga)

Gang tiéu chuan

Théng sé (QTSKDS Nga-
QTSKBSVN)

Thoi gian chay

N i 11,191 10,036 10,465 8,729
khéng, t,,, giay

Quang dudng

2 chay khong 248,888 223,191 232,732 194,132

S, m
ok’

Quéng dudng

3 ham hiu ich 764,392 653,989 593,290 288,418

S, m
hi’

Quang dudng
4 ham toan phan 1.013 787,181 826,022 482,550

S, m

4

5.KET LUAN

Qua két qua tinh toan thdy rdang, chdng han déi vai
guéc ham gang tiéu chuan, thi néu sit dung biéu thic hé s6
ma sat theo QTSKDSVN va QTSKDS Nga thi quang dudng
ham 16n hon so véi viéc st dung biéu thic hé s6 ma sat
theo QTSKDSTQ. Nhu vay, néu kiém nghiém quang dudng
ham cho phép theo quy dinh cia BSVN la 800 m thi sé
dan dén hai két luan khac nhau, 1a dat yéu cau (néu theo
QTSKDSTQ) va khéng dat yéu cau (néu theo QTSKDSVN va
QTSKDS Nga). Khi d6, c6 thé dan dén su khéng théng nhat,
tham chi gay tranh cai.

Day la van dé can dugc tiép tuc nghién ciu, thao luan
théng qua céc héi thao chuyén nganh véi su phéi hgp cla
cac co quan lién quan dé c6 thé lua chon dugc cac biéu
thiic tinh toan hé s6 ma sat guéc ham mot cach hop ly, tién
téi dé xuat mot sé giai phap xay dung lai Quy trinh tinh
toan ham doan tau cho BSVN.

Loi cam on: Nghién ctu nay dugc tai trg bdi Truong
Dai hoc GTVT trong Dé tai ma s6 T2023-CK-012.
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Khao sat anh huong clia hé s6 dan hoi va hé so can
t6i dao dong thang ding cla 6 t6

W ThS. LE DINH NGHIEM™; TS. HOANG QUOC PONG
Truong Bai hoc Hang hai Viét Nam
Email: “nghiemldvck@vimaru.edu.vn

TOM TAT: Ngay nay, cac hé théng trén 6 t6 da
dugc nghién ctu ché tao dé dem lai dé an toan
va sy thda mai cao nhat cho ngudi dung ciing nhu
hang hoa trén xe. Cac chi tiét, cdc cum chi tiét duoc
tao ra cé nhiing cac dac tinh phu hop véi hoat déng
cla xe cling nhu phu hgp véi stc chiu dung cla
con ngudi va hang hda. Tuy nhién, frong qua trinh
st dung cac dac tinh nay bi thay déi dan t4i khéng
dap Ung dugc yéu ciu ban dau, gdy dnh hudng téi
ddé ém ai ma xe mang lai. Trong nghién clu nay, tac
gia s dung mé hinh ly thuyét danh gia su thay ddi
cla dao déng thing dung cla xe khi cac hé sé dan
hdi, hé sé can thay déi.

TU KHOA: Dao d6ng, hé sé dan hdi, hé sé can, giam
chan, bé phan dan héi.

ABSTRACT: At the present, the systems of vehicles
have been researched and produced in order to be
the safest and comfort for passengers and goods.
The components are created so that their properties
are right to the automobile’s operation as well as be
revealed to the ability of humans and goods. However,
following the using processing, the properties of
those components will change that causing no
ability to adapt to the beginning requirement. In this
research, the author used the theoretical model to
investigate the change of suspension of the vehicle
when factors change.

KEYWORDS: Flexibility, factors, dump, spring
component.
1. DAT VAN BE

- Vai tro hé théng treo trén 6 to:

Hé thong treo la hé thong vo cling quan trong trén 6
t6. Hé théng nay dam bao cho xe c6 dich chuyén tuong déi
gilra bo phan dugc treo va khéng dugc treo theo phuong
tha&ng ding, n6 tao ra d6 ém &i cho cac vat thé trén xe, han
ché cac va dap bi tac dong tir mat dudng lén xe. Cac tac
dung c6 thé ké ra cac tdc dung cla hé théng treo nhu sau:

- Gidm thiéu tac dong luc tir dusng dén khung xe va
hé théng lai;

-Tang d6 6n dinh cla xe trong qué trinh van hanh;

- Gidm thiéu rung dong clia khung xe, tao ra cdm giac
lai ém hon;

- Tang tudi tho clia cac bd phan 6 t6, giam chi phi sta
chra va bao tri;

- Gidm tiéng 6n va rung dong khi di chuyén trén dudng;

-Dam bao an toan cho hanh khach va tai xé trong qua
trinh van hanh;

- Tang cuong kha ndng chiu tai cGia xe trong qua trinh
van hanh;

-Tang hiéu suat nhién liéu cta xe, gidm thiéu lugng khi
thai ra moi truong;

-Tao ra cam giac lai thodi mai hon cho tai x& va hanh khach;

- Tang tinh thdm my cho & t6, thu hat su chd y cda
nguai khac khi luu thong trén dudng.

Tom lai, hé théng treo trén 6 té ddng vai tro rat quan
trong trong viéc dam bdo an toan va én dinh cho ngudi
14i va hanh khach cling nhu giup gia ting tudi tho va tinh
nang luc ctia cac b6 phan trén xe.

2. MO HINH HOA HE THONG TREO 1/2 THEO
PHUONG DOC XE

2.1. M6 hinh vat Iy

m - Khéi lugng dugc treo (than xe);

J,- Mé-men quan tinh khoi lugng dugc treo;

C K, - D6 cling va hé s6 can gidm chan ctia b phéan
treo trén ciu trudc;

C, K, - D0 cliing va hé 56 can gidm chan ctia bo phan
treo trén cau sau;

m,, m, - Khéi lugng khong dugc treo phan bé trén cau
trudc va cau sau;

C,. K,, - P6 cling huéng kinh va hé s6 can giam chan
clia lop trucc-

C,. K,, - P6 cling hudng kinh va hé s6 can gidm chan
clia lop sau

Z - Dich chuyén thang ding cua trong tdm phan khdi
lugng treo;

Z,, Z, - Dich chuyén thang diing cta diém néi than xe
vGi hé théng treo;

Z,., Z,, - Dich chuyén thdng ding cla cau trudc va
cau sau;

d,, g, - Chiéu cao mép moé mat dudng tai diém tiép xdc
vdi 16p trudc va lop sau;

¢ - GOc xoay than xe quanh trong tam T;
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Zy [
,,__,,,_,Y__,Ep,_‘,

1:cl \ J Fkl

Hinh 2.2: B6 phan duoc treo

F02 \ \ sz

B6 phan khong dugc treo (Hinh 2.3) la cac chi tiét cum
chi tiét nam dudi hé thong treo la bd phan cum banh xe,

cau xe...
R thl thz
Fa Fiq Fe, j Fiz
Hinh 2.1: Mé hinh hé théng treo % theo phuong doc truc L My L My
2.2. M6 hinh toan hoc
M6 hinh vat ly dugc tach lam hai phan: Phan dugc treo F E
va phan khéng dugc treo. ¢ Few | Fiow cw2 kw2

Phan dugc treo (Hinh 2.2) la toan b than xe dat trén hé
théng treo. Trong khi xe chuyén dong, than xe dich chuyén
theo phuong thdng diing z va géc quay than xe ¢ quanh
trucy. Cac luc tdc dong phan dugc treo la FuF

3. KHAO SAT VA PANH GIA
3.1. M6 hinh mat duéng

F F,F

cl’ Tk’ 2" k2"

Hinh 2.3: B6 phdn khéng duoc treo

z(cy + c3) + 2(ky + k3) + @(acy — bey) + @aky — bky) + 2,1 (—¢1) + Zy1 (—kq)
+ Zyp(—C3) + Zyo(—ky) = —m.Z
z(ac, — bcy) + z(ak, — bky) + @(a®c; + b?c,) + ¢p(a%ky + b%k,) + 7,1 (—acy) +
) Zyn(—aky) + 7,,5(bcy) + 2,,,(bky) = —1P
Z.¢y+ 2.k +p(a.c) + @(a.ky) + 21 (=€ — 1) + 21 (kg — k1) + G1-Cung
+q1- kw1 = My 2y

Z.Cy + Zky + p(=bcy) + @(=bk3) + Z2(—C2 — Cy2) + Zya(—ka — ky2) + q2.Cp2
+qz-kwz = My2. Zy

STT Tén Minh hoa Théng sé
A
AL A t =3(s)
ho o
1 M6 hinh dang bac . = [0,025; 0,1] (m)
< 1o >
)
t =3(s)
2 M6 hinh dang déc / ho h,=0,1(m)
\? a=17°
c Lo o

b,
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STT Tén Minh hoa Théng sé
3 | T
h t =3 (s)
~ N . o]
3 M6 hinh dang sin ] L h,=10,025;0,1] (m)
t T=1(s)
o
3.2.Théng sé cta xe khao sat 7
STT Tén Ky hiéu | Giatri | Ponvi —
1 | D6 cling clia dan héi l6p trudc Con 142.000 N/m /\ A Aol —
2 | D6 cling cta dan héi I6p sau [ 142.000 N/m
3 | Hé s6 gidam chan cua treo trudc k, 1.000 N.s/m
4 | Hé s6 gidm chan cla treo sau k, 1.040 N.s/m
5 | Hé s6 gidam chan cua I8p trudc K., 0 N.s/m 0 B
Théi gian (s)
6 | Hé s6 gidm chan cla I18p sau k., 0 N.s/m . . " .
7 | Mé-men quan tinh ctia phén duoc treo | 1809 | Kgm? Hinh 3.4: Dich chuyén than xe theo phuong z
o - khi hé s6 can giam chan thay déi
8 | Toc do cua xe v 20 m/s

3.3. Panh gia dao ddng 6 t6 khi cac hé sé thay déi

- Trudng hop 1: Thay déi do ciing “c” ciia bé phén dan héi: giam chan bi ket lam cho d6 ciing ctia giam chan tang 1én

oo

[mct
| |—ct1075
—c1'05

61025
11,25

Phi (rad)
3

®
Thosi gian (s)

Hinh 3.1: Géc nghiéng than xe theo truc Oy
khi hé sé dan héi c1 thay déi

Dich chuyén than xe ()

2 4 6 8 10 2 “
Tho glan (s)

Hinh 3.2: Dich chuyén thang dimg than xe khi c1 thay déi

V& co ban, ta thay dich chuyén than xe khong thay dbi
nhiéu khi hé s6 dan hoi thay déi. Tuy nhién, géc nghién
than xe thay d&i rat nhiéu so véi ban dau. Dac biét, khi do
ciing clia bd phan dan héitang 1én 1,25 lan thi goc nghiéng
than xe tang l1én 200%.

- Truding hdp 2: Khi hé s6 cén gidm chdn k thay déi:

Géc nghiéng thi (rad)

—
|

|

\

&

|

[

|

)

Thoi gian (s)

Hinh 3.3: Goc nghiéng than xe theo truc Oy
khi hé sé can gidm chan thay déi

Tuong tu, khi bd phan gidm chan co thay déi dac tinh,
né cling lam dnh hudng 16n t6i goc nghiéng than xe. Khi bo

dan tdi goc nghiéng than xe thay déi rat nhiéu c6 thé tang
Ién dén 50% so véi bién do ban dau.

4, KET LUAN

Hé s6 can gidm chan va hé sé dan hoi cé anh hudng rat
I6n t6i d6 6n dinh than xe theo phuang thdng dung. Khi
ching thay déi lam cho dich chuyén tuong déi cta than
xe phan cdu trudc va ciu sau thay déi rat nhiéu, lam goc
nghiéng than xe theo truc Oy. Dac biét, khi bé phan dan
hoéi gap van dé nhu bi ket lam cho dé ciing ctia bé phan nay
tang lén. Diéu nay co thé gay anh hudng I6n téi ngudi ngéi
trén xe cling nhu hang héa, dan téi viéc c6 thé bi xé dich ra
phia trudc hodc phia sau, gy mat kiém soat, dan téi viéc
tén thuong hanh khach ciing nhu hang hoéa.

LGi cdm on: Nghién ctu nay dugc tai trg bai Trudng
Dai hoc Hang hai Viét Nam trong Dé tai ma s6 DT22-23.44.
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St dung hiéu qua nang lugng

bang viéc khai thac hop Iy toc do tau

W ThS. BUIQUOCTU
Trudng Bai hoc Hang hdi Viét Nam
Email: tubg.mtb@vimaru.edu.vn

TOM TAT: D& bao vé mdi truong va gidm hiéu ung
nha kinh lam trai d&t 4m lén thi TS chic Hang hai
Quéc té da dua ra 16 trinh va cac gidi phap gidm phat
thai CO, ra méi truong fu cac tau dang hoat déng
va cac tau trong tuong lai. Mot trong nhiing phuong
phap dé gidm phat thai nay 1a gidm luong nhién liéu
hoéa thach tiéu thu trén maéi tan hang héa hai hanh.
Bai bdo phan tich r6é viéc st dung nang luong hiéu
qud tau thdy bang viéc khai thac hop ly t6c dé tau.

TU KHOA: T&i uu hoa téc dé tau.

ABSTRACT: To protect environment and reduce
green house effect that causes our earth warmer,
International  Maritime  Organization
fime schedule and measures to decrease CO,

issued

emission discharging to environment from present
operation and future ship. One of these measures
is to reduce fossil fuel consuming on each tone of
transportation cargo. This paper will explain and
instruct clearly for shipboard energy efficiency by
optimizing ship speed.

KEYWORDS: Optimizing ship speed.

1. DAT VAN BPE

Viéc st dung nhién liéu héa thach la nguyén nhan
chinh gay 6 nhiém maéi trudng va lam trai dat am lén. Uy
ban Bao vé méi trudng Lién hop quéc da nd luc hét suc,
dua ra nhiéu giai phap khac nhau nham han ché st dung
loai nhién liéu nay. T6 chic Hang hai Quéc té (IMO) la ca
quan chuyén mén cla Lién hgp qudc chiu trach nhiém
vé an toan, an ninh van tai bién va phong ngla 6 nhiém
bién, 6 nhiém khi quyén do tau gay ra. Mic du nganh van
tai bién khong bi diéu chinh truc ti€p bdi cac hiép udc
quéc té khac nhau nham giai quyét van dé nong lén toan
cau & cap do thé gidi, nhung IMO cam két Uing pho véi
cudc khing hoang khi hdu ngay cang gia tdang va dam
bdo nganh van tai bién déng gép vao viéc gidm phat thai
khi nha kinh (Green House Gas- GHG) trén quy md toan
cau. Theo d6, vao thang 4/2018, tai phién hop th 72 cua
Uy ban Bao vé méi trudng bién (MEPC), IMO da tu nguyén
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théng qua chién lugc ban dau vé giam phat thai khi nha
kinh tU tau, dé ra k& hoach khan cap gidm phat thai khi
nha kinh trong hoat déng van tai bién véi tham vong
chinh cua chién lugc la:

- Gidm 40% cudng do carbon cla van tai bién quéc té
5o v4i muc ctia nam 2008 vao nam 2030;

-Tang muc gidm néu trén [én 70% vao ndm 2050;

- Gidam it nhat 50% lugng phat thai khi nha kinh tur van
tai bién quéc té so véi mic nam 2008 vao nam 2050;

- Bat muc tiéu khéng phat thai khi nha kinh cang sém
cang to6t trong thé ky 21, tdic la vao nam 2100.

IMO dang né luc dé dat dugc nhiing tham vong nay
bang cach két hgp nhiéu giai phap khac nhau, bao gobm céc
bién phap hiéu qua nang lugng da c6 tu trudc va cac bién
phap méi dp dung trong ngan han, trung han va dai han.

DG&i véi bién phép hiéu qua nang lugng thi truéc dé
tai khéa hop thur 62, t6 chuic tai tru s& clia T6 chic Hang
hai Quéc té tir ngay 11 dén 05/7/2011, Uy ban Bao vé moi
trudng bién (MEPC) clia IMO, bang viéc théng qua sta
déi, b6 sung déi véi Phu luc VI ctia Cong udc Qubc té vé
ngan ngta 6 nhiém do tau gdy ra (Marintime Polution
Prevention Convention, goi tat la MARPOL), da théng nhat
cac bién phap bat buéc nham lam gidm su phat thai khi
gay hiéu Uung nha kinh (GHG) trong hoat déng hang hai
quoc té.

Stia d6i, b sung d8i vSi Phu luc VI “Cac quy dinh vé
ngan nglia 6 nhiém khong khi do tau gay ra” ctia Cong udc
MARPOL d4 b6 sung Chuong 4, bao gdm cac quy dinh vé
hiéu qua nang lugng cda tau thay vao Phu luc nay. Theo
d0, cac tau méi bat budc phai dp dung Chi s6 thiét ké hiéu
qua nang lugng (Energy Efficiency Design Index - EEDI)
va tat ca cac tau phai 4p dung Ké hoach quan ly hiéu qua
nang lugng tau (Ship Energy Efficiency Management Plan -
SEEMP). Déng thai, stta d6i, b6 sung d6i vai Phu luc VI con
dua ra cac dinh nghia mdi va yéu cau vé kiém tra, cap gidy
chiing nhan hiéu qua nang lugng quéc té (International
Energy Efficiency Certificate - IEFC) cho tau.

SEEMP thiét lap cd ché dé ngudi khai thac tau cai tién
hiéu qua nang lugng cda tau théng qua viéc quan ly cac
bién phap hiéu qua riéng lé. Cac quy dinh vé SEEMP sé ap
dung cho tat ca cac tau c6 téng dung tich tir 400 trg 1én, c6
hiéu lyc tir ngay 01/01/2013.

T4t ca cac tau ddéng mdi véi tdng dung tich tir 400 tré
Ién phai dugc trang bi SEEMP trudc khi bat dau hoat dong.



C4c tau hién co vdéi téng dung tich tur 400 tr& 1én phai
dugc trang bi SEEMP tai dgt kiém tra trung gian hodc cap
md&i dau tién doi véi gidy chiing nhan ngan ngtia 6 nhiém
khoéng khi cdp theo Phu luc VI ctia Céng uéc MARPOL tinh
tUr ngay 01/01/2013. Tai dot kiém tra lién quan nhu dugc
néu trén, dang kiém vién phai kiém tra xac nhan trén tau
c6 SEEMP.

SEEMP la hé théng quan ly hiéu qua ndng lugng,
tuong tu nhu cac hé thong quan ly khac, cac budc tién
hanh bao gém: Idp ké hoach, thuc hién, theo déi, tu ddnh gid
va cdi tién. Cac budc nay tao thanh chu trinh lién tuc c6 thé
dan dén cai tién thudng xuyén viéc quan ly nang lugng st
dung cho tau.

Nhu vay, tat ca cac tau dang khai thac phai dugc trang
bi K& hoach Quan ly hiéu qua nang lugng tau (SEEMP).
Day la ké hoach quan ly dé cai thién hiéu qua nang lugng
cla tau bdng céac bién phap khai thac, chdng han nhu
bang cach t6i uu hda téc d6 tau, tang tan suat lam sach
than tau va chan vit hoac bang cach lua chon tuyén hanh
trinh khac nhau cho tau, tranh dua tau vao khu vuc cé
thai tiét xau. SEEMP dugc xay dung cho méi tau cu thé
V@i luu y téi dac diém riéng cla tau, chdng han nhu hang
héa dugc van chuyén, cac tuyén hanh trinh va ké hoach
stta chra trén da, ciing nhu cac chién lugc rong hon & cap
coéng ty hodc cap déi tau nham nang cao hiéu qua. Dé hd
trg qua trinh 1ap ké hoach, IMO da phat trién mét cong cu
giam sat - chi s6 Hoat déng hiéu qua nang luong (EEOI)
ma cac chd tau va ngudi khai thac tau c6 thé tham khao
dé danh gia tac dong tiém tang cta bat ky thay déi quan
ly nao ho c6 thé thuc hién, do dé can nhéc cac lua chon
thich hop.

Chu tau va ngusi khai thac tau c6 déng luc dé tang
hiéu qud st dung nang lugng, dé chinh la gidm chi phi
nhién liéu cho tau. Qua trinh lap k& hoach SEEMP cliing c6
diéu nay bang cach tao ra ca hoi dé xem xét cac cong nghé
va thuc tién mai & moi giai doan trong quan ly khai thac
tau. Do d¢, viéc tang kha nang tiép nhan cong nghé mai,
thuc hanh tét va tang hiéu qua dat dugc sé mang lai lgi ich
cho cht tau, ngudi khai thac tau va moi trudng.

Nhu vay, mét trong nhiing bién phap si dung hiéu qua
nang lugng clia tau hién cé va tau mdéi khi di vao khai thac
[a t6i uu hda t6c d6 tau dé giam tiéu thu nhién liéu va do
vay gidm phat thai doc hai ra moi truong.

2.T61 UU HOA TOC PO TAU

2.1. Suat tiéu hao nhién liéu cé6 ich cia déng co
chinh tau thay

Dong ca chinh tau thy hién nay da s6 la ddng co diesel
4 ky va 2 ky. DGi véi cac tau 16n thi chd yéu la dong co diesel
2 ky c6 pa-tanh ban truot, dao chiéu truc tiép vi cé suat tiéu
thu nhién liéu thap (hiéu suat cao).

Suat tiéu thu nhién liéu cé ich - c6 ky hiéu la g : Ia lugng
nhién liéu tiéu thu tinh bang gram trén mét don vi céng
suat may trong mot gis (g/ml.h hodc g/kw.h).

Sudt tiéu thu nhién liéu ca tau thiy phu thudc vao rat
nhiéu yéu t6 nhu kiéu loai déng co, tinh trang ki thuét, diéu
kién khai thac va vong quay cla déng co. Hiéu suat co ich
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cla dong co phu thudc vao suat tiéu hao nhién liéu cé ich
theo céng thuc:
1

Me = ge-QH (1)

Trong dé: g, tinh bang g/kW.h va Q, la nhiét tri thap ctia
nhién liéu c6 don vi la kcal/g.

TU cong thic (1) ta thdy rang, néu suéat tiéu hao nhién
liéu cang thdp thi hiéu suat ctia ddong co cang cao. Véi dong
co diesel chinh tau thay méi nhat hién nay thi suat tiéu hao
nhién liéu c6 ich & ché do6 t6i uu theo hudng dan cla nha
ché&tao vao khoang 170 g/kWh véi nhién liéu FO c6 nhiét tri
thap khoang 0,0112 kcal/g. Néu tinh theo cong thic (1) thi
hiéu suat clia déng co vao khoadng 52,5%. Trong qua trinh
khai thac can duy tri tinh trang ky thuat ciia déng co & trang
thai tot d€ gidam sudt tiéu thu nhién liéu gan vdi gia tri ctia
nha ché tao dong co. Tuy nhién, & bai nay dua ra khai niém
suat tiéu thu nhién liéu theo quang dudng hai hanh.

2.2. Suat tiéu thu nhién liéu theo quang dudng

Trong nganh van tai chi phi cho nhién liéu chiém phan
rat I6n. Viéc gidm chi phi nay gop phan lam tang hiéu qua
kinh doanh dong thai ciing la gidm phét thai khi CO, gay
hiéu Uing nha kinh va cac khi thai d6c hai khac ra moi tudng
nhu khi CO, SOx, NOx va mudi vi cac khi nay thuong ty 1é
vdi lugng nhién liéu héa thach tiéu thu. D& dinh lugng dugc
viéc gidm phat thdi do tau gay ra thi ngudi ta dua ra khai
niém sudt tiéu hao nhién liéu theo quang dudng, nghia la
tiéu thu nhién liéu ciia moét don vi trong lugng hang hoa
trong mét khodng cach nhat dinh. Gia tri nhd nhat sé cho
ta chi phi nhién liéu cho chuyén hanh trinh thap nhat va
lugng phat thai CO, ra méi trudng thap nhat.

Poéng co chinh tau thay hién nay thuong la déng co
diesel hai ki thap t6c cé pa-tanh ban trugt dao chiéu truc
ti€p va lai truc tiép chan vit v6i vong quay dinh muc cla
dong ca lai vao khodng 100 vong/phut. Di nhién la cé mot
s6 phuang thuc truyén déng khac nhung loai nay la phé
bién vi né cé hiéu sudt ctia hé déng luc cao nhat.

Theo dinh nghia dac tinh chan vit thi cong suat va vong
quay dong co quan hé véi nhau theo cong thuc:

Ne = C.n¥ ()]

Trong do: Ne - Cong suat c6 ich clia déng co; C - Hé s6
phu vao kich thudc va hinh dang vé tau va diéu kién khai
thac; x - Hé s6 mii dac trung cho tuyén hinh vo tau va cach
b6 tri hé dong luc day; véi tau hang x = 2,8 - 3,2. Nhu vay,
cdng suat dong co c6 quan hé véi vong quay déng co theo
dang ham s6 mi xdp xi bac 3.

Trong nganh Hang héi cong suat déng ca cling c6 thé
xac dinh dua theo cong thuc Hai quan:

D2’3.V3 3)
e (

Trong dé: Ne - Céng suat ctia déng co chinh (ml hoac
kw); D - Lugng chiém nudc clia tau (tan); V - Téc d6 tau (hl);
C, - Hé s6 hai quan.

Mat khac, cong suat déng co c6 quan hé véi lugng
nhién liéu tiéu thu theo biéu thuc:

G=g_N, (4)

Trong do: G - Lugng nhién liéu tiéu thu trong 1 gid (kg/h);
g, - Suét tiéu thu nhién liéu c6 ich (g/ml.h hodc g/kw.h).

N,
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Hinh 2.1: D4 thi dic tinh tiéu thu nhién liéu so véi téc dé tau cda hdng tau Maersk Line

Nhu vay, néu theo ly thuyét thi quan hé gitia lugng nhién liéu tiéu thu va t6c d6 tau la ham sé bac 3. Néu nhu toc d6 tau
giam mot lan thi lugng nhién liéu tiéu thu gidm khoang ba lan. Tuy nhién, lugng nhién liéu tiéu thu con phu thudc vao suat
tiéu thu nhién liéu 1én trong thuc té khong dugc nhu vay. C6 thé tham khdo dé thi cGia hang tau Maersk Line dé phan tich
(Hinh 2.1). D6 thi nay dugc xay dung bdi hang tau Maersk Line cho déi tau container.

Tu d6 thi nay cé thé 13y tau container kich thudc tir 4.000 - 50.000 TEU va 9.000 - 10.000 TEU lam vi du. Gid st tau chay tu
Canada vé Nhat Ban véi quang dudng khoang dé 4.800 hai ly.

Béng 2.1. So sanh téng tiéu thu nhién liéu cda tau 4.000 - 5.000 TEU & cdc téc do tau khdc nhau

Téc dé tau (hl/h) 24 23 22 21 20 19 18 17
Quéng duong/ngay (hl/ngay) 576 552 528 504 480 456 432 408
S6 ngay hang trinh 833 | 869 | 909 | 952 | 10,00 | 10,53 | 11,11 | 11,76
Nhién liéu/ngay (tdn/ngay) 1351 | 1189 | 1040 | 90,5 | 77,0 | 635 | 554 | 44,6
Téng nhién liéu tiéu thu cho chuyén di (tan) 1125 | 1033 | 945 861 770 | 668 | 615 524

Lugng nhién liéu giam so véi téc dé I6n nhat (tan) 0 92 180 | 264 | 355 | 457 | 510 | 601

Suat tiéu hao nhién liéu theo quang dudng (Tan/haily) | 0,2343 |0,2152  0,1968 | 0,1793 | 0,1604 | 0,1391 | 0,1281 | 0,1091

Do giam nhién liéu tiéu thu theo (%) 0 8,1 16 29,7 | 31,5 | 40,6 | 453 | 534

Béang 2.2. So sanh téng tiéu thu nhién liéu cda tau 9.000 - 1.000 TEU & cac téc dé tau khac nhau

Téc dé tau (hl/h) 24 23 22 21 20 19 18 17
Quéng duong/ngay (hl/ngay) 576 552 528 504 | 480 | 456 | 432 | 408
S6 ngay hang trinh 8,33 869 | 909 | 952 | 10,00 10,53 | 11,11 | 11,76
Nhién liéu/ngay (tdn/ngay) 265 223 190 165 140 120 101 87
Téng nhién liéu tiéu thu cho chuyén di (tdn) 2207 | 1938 | 1727 | 1571 | 1400 | 1264 | 1122 | 953

Lugng nhién liéu giam so véi téc dé I6n nhat (tan) 0 269 | 480 | 636 | 807 | 943 | 1085 | 1254

Suat tiéu hao nhién liéu theo quang duéng (tan/haily) | 0,4598 | 0,4037 | 0,3597 | 0,3273 10,2917 | 0,2633 | 0,2337 | 0,1985

Do giam nhién liéu tiéu thu theo (%) 0 12,2 21,7 28,8 36,6 42,7 | 49,16 | 56,68
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TU két qua Bdng 2.1 ta thdy néu giam toc do tau tur 24
hi/h xuéng 17 hi/h thi téng lugng nhién liéu tiéu thu cho
chuyén di giam 601 tan, tuic la da giam t6i 53,4% so véi téng
lugng nhién liéu khi tau chay & toc d6 24hl/h d6i véi tau co
trong tai 4.000 - 5.000 TEU. Tuy nhién, thgi gian chay tau
dai hon 3,43 ngay. Véi két qua Bdng 2.2 ta thady téng lugng
nhién liéu tiéu thu giam di 1.254 tan so v&i lugng tiéu thu
nhién liéu & t6éc d6 24 hl/h (56,68%).

Tu két qua clia 2 bang trén ta c6 thé két luan la cang
giam téc d6 tau thi lugng nhién liéu tiéu thu trén tan hang
cang giam di va trong tai tau cang I6n thi lugng nhién liéu
tiéu thu trén tan hang cling cang giam. Vi vay, ngudi khai
thac tau sé phdi xem xét tinh toan gilra viéc giam lugng
nhién liéu tiéu thu va viéc ting thdi gian cla chuyén di dé
tim ra bai toan kinh té c6 lgi nhat.

Mat khdc, suat tiéu hao nhién liéu g_con phu thudc vao
vOng quay va cong suat dong ca (Hinh 2.2), gia tri t6i uu vao
khodng 75 - 85% cong suat dinh muic, néu vong quay va
cdng suat gidm qua thi sudt tiéu thu nhién liéu lai téng Ién
rat nhiéu va do d6 téng lugng nhién liéu tiéu thu cda tau lai
tang Ién. Hon nlta, ddng co chinh tau thay thuong la dong
cG 2 ki tdng 4p dang ap, khi vong quay gidm qua thi tua-bin
khi xa khéng du ap suat gié quét va khi d6 phai chay quat
gi6 phu dé tang ap suat khi quét lam tiéu thu dién toan tau
tang Ién va tiéu hao nhién liéu ctia hé dong luc tang. Do
vay, trong thuc té khi can khai thac tau & ché d6 kinh té thi
ngudi khai thac diéu chinh dong co chinh & ché dé Slow
Steaming, tuc la diéu chinh vong quay déng co sao cho ap
suat gi6 tang 4p 16n han gid tri ap suat dat dé quat gié phu
tu déng chay.

Je A

0 50 100% Ne
Hinh 2.2: Suét tiéu hao nhién liéu thap nhét ge_, =f(N.)

Ngoai cac yéu t6 trén thi ciing can luu y téi tinh trang
ki thuat ctia dong co khi khai thac & téc d6 vong quay thap.
Vi du nhu thi nghiém cho dong cao chinh cla tau hang rdi
73.000 tan (tau Energy Star) véi may chinh la dong co diesel
Man B&W 6S50MC-C c6 cong suat dinh muic 14.100 ma luc
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G vong quay 119 vong/phut khai thac & cac ché doé tai khac
nhau. Két qua cho thay, khi tai trén 55% ctia cong sudt dinh
muc thi dong co hoat dong an toan. T khodng 54 - 44% thi
khong thé khai thac 1au dai vi nhiét d6 khi xa qua cao. Néu
dong ca khai thac & dudi 44% cdng suat dinh mdc thi quat
gi6 phu chay lién tuc. D tiét kiém nhién liéu ma khéng anh
hudng nhiéu téi tinh trang ky thuat clia déng co thi cac
héng ché tao déng co diesel thudng khuyén cao khi chay &
ché& d6 Slow Steaming thi ci khoang 10 - 12h thi phai tang
vong quay mdy Ién gan dinh mdc (Full Speed) dé lam sach
déng co va tranh mot s6 truc trac co thé xay ra.

3. KET LUAN

Nhu vay, dé t6i uu hoda téc dé tau thi si quan van hanh
may tau can xdy dung dudng dac tinh chan vit cho tliing
diéu kién khai thac (dudng dac tinh tiéu thu nhién liéu theo
téc do tau G-V). Viéc nay phai dugc néu & trong ké hoach
quan ly hiéu qua nang lugng cla tau (SEEMP). T6t nhat,
ngay sau khi bat dau chay bién thi tién hanh thay déi téc
do tau 8 mot s6 gia tri khac nhau va do lugng nhién liéu
tiéu thu tuong Ung véi déng co chinh va phuy, sau dé dua
vao s6 liéu do dé xay dung dudng dac tinh. Tir dudng dac
tinh nay lap bang tiéu thu nhién liéu ctia déng co chinh va
toan bo hé dong luc ing véi méi gia tri toc do tau, sau dé
guii két qua vé cho chd tau va ngudi khai thac tau dé ngudi
khai thac tinh toan chon ra gia tri toc do hiéu qua nhat. Khi
gui két qua cling luu y dén tinh trang ky thuat ctia dong co
chinh va hé dong luc & cac gia tri khac nhau, cac khuyén
cdo clia nha ché tao déng ca khi hoat dong lau dai & vong
quay thap d€ ngudi khai thac biét va lua chon vong quay
khai thac t6i uu cho dong ca chinh.
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Nghién ctru 13p lai chi dan tir ngudi dung
cho cac mo6 hinh canh tay robot c¢d nhd

B ThS. NGUYEN PUC SANG"; ThS. NGUYEN DINH KHIEM
Truong Dai hoc Hang hdi Viét Nam
Email: “sangnd.vck@vimaru.edu.vn

TOM TAT: Hién nay, cac canh tay robot khéong con
chi ing dung trong cac nha may céng nghiép ma con
xuat hién ngay cang nhiéu trong cudc séng cho cac
[inh vuc khac nhau nhu gido duc cac hoc sinh, sinh
vién trong truong hoc; phuc vu trong cac nha hang,
quan an hay tham chi trong cac van phong. Cac canh
tay robot nhu vay thuong cé gia ré hon nhiéu so voi
cac canh tay robot céng nghiép, kich c& nhd, khdi
luong pht hop dé cé thé thuan tién di chuyén lap
dat; cdc bd ngudn clng thudng cé cdng suat nhd,
cach thic hoat déng cling phai don gian dé nhing
ngudi Mai tiép xdc clng cé thé st dung duoc. Vi vay,
trong bai bdo nay, cac tac gid tap trung vao viéc cai
tién cdc canh tay robot c& nhé - nhiing robot cé su
dung déng co servo dan déng. Dau tién, cdc déng co
servo dugc trich dan tin hiéu phan héi vi tri tfruc quay,
sau dé dw liéu vj tri cla cac truc quay cla cac déng
co sé duoc luu tri tuong Ung vdi cac ciu hinh vj tri
clia canh tay robot. Khi nguoi diéu khién di chuyén
canh tay robot téi cac vi tri khac nhau thi bé diéu
khién s& ghi nhd lai cac cau hinh dé va cé thé I5p lai
cac thao tac da duogc chi dan.

TU KHOA: Canh tay robot, déng co servo, tin hiéu
phan héi, sai s& 1&p lai.

ABSTRACT: Nowadays, robot arms not only find
themself useful in industrial factories but also
becoming more popular in daily life such as teaching
facilities in school; serving in restaurant or even
in offices. These robot arms cost much cheaper
compared ftraditional ones. They also are often in
small and portable size for easy transportation and
installation. On the other hand, they have to provide
simple operation so neutral people can understand
and use rather than complicated programming
technique requirements. In this paper, we focused
on improving small robot arm those robots use
servo motors for operating. First, the position shaft
of these servos will be collected by feedback signals,
corresponding to robot's figure. When user moves
robot arm to different postions, the controller can
store and repeat these tasks.

KEYWORDS: Robot arm, servo motor, feedback
signal, repeating error.
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1.DAT VAN DE

Cac canh tay robot [1, 2] da bat dau xuat hién trong cac
nha may cong nghiép tir nhiing thap nién 60 cla thé ky
trudc nham thay thé con ngudi trong cac cdng viéc c6 tinh
chat lap di lap lai hoac lam viéc & cac moi trudng doc hai.
Chuing thudng c6 6 bac tu do dé dam bao tinh linh hoat va
thuc hién dugc moi tac vu yéu cau tu 1ap rap dén son pha,
han. Chdng cé tam véi trong khoang tir mét dén vai mét va
tai trong cho phép cling thay ddi tr vai kg tdi hang tan dé
dap Ung cac yéu cau san xuat khac nhau. Ching cé dé chinh
xac lap lai cao (nho hon 0,5 mm) va gia thanh cling dat do,
chi phu hop vaéi cac doanh nghiép I6n san xuat hang loat.

Trudc hét, ta can théng nhat rang, canh tay robot c&
nhé nhu trén Hinh 1.1 dugc hiéu la cac robot ¢ tam véi tur
vai chuc cm dén dudi mot mét va tai trong cho phép téi da
la vai kg. Nhiing canh tay nhu nay sé dap ung duogc cac yéu
cau co ban clia ngudi dung trong cac cdng viéc nhe nhang,
khong yéu cau tai trong Ién nhung van can dam bao dé
chinh xac. D& san xuat dugc nhimg robot loai nay thi can
¢6 cac dong co dan dong nhd gon va chinh xac tuong Ung.
Khéng giéng nhu nhiing cénh tay robot cong nghiép chu
yéu dugc san xuat bdi mot s tap doan I6n, hoat dong lau
nam nhu Fanuc, ABB, Yasakawa, Kuka.., viéc san xuat cac
canh tay ¢& nho nay lai rat phu hgp cho cac doanh nghiép
vUa va cac cong ty start-up [4]. Gid thanh cho nhiing canh
tay robot nay vao khodng vai nghin dé véi tai trong tir 1 -5
kg va d6 chinh xac ldp laila 0,05 - 0,1 mm [4].

Hinh 1.1: Canh tay robot c& nhé [4]

Trong bai bao nay, cac tac gia tap trung cai tién hiéu
qua str dung cho cac canh tay robot c6 sdn bang viéc trich
dan tin hiéu phan héi goc quay & mbi dong co dé két néi
tGi vi diéu khién. Nhu vay, khi ngudi dung di chuyén hodc
hudng dan céc thao tac cho robot thi chiing cé thé ghi nhé
cac thao tac (tuong Ung vdi viéc ghi nhé vi tri clia cac truc
dong co) va sau do lap lai dugc cac thao tac do.
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2.TUY CHiNH PONG CO SERVO
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Hinh 2.1: C3u tao cda cac déng co servo c&nhd [5]

- INTEGRATED H-BRIDGE

Dong co servo la ddng co c6 phan héi vi tri, néu nhu
nhiing dé ca servo to dugc st dung trong cong nghiép thi
thudng sé c6 1 bé ma hoa c6 dé chinh xac cao gan phia
dudi ctia dong co. Con nhiing loai servo RC, servo nho hon
thi st dung chiét ap don gidn dé phan héi lai vi tri. Nguyén
ly ctia servo la sé |y vi tri thuc t& ma n6 xoay dugc so sanh
vdi vi tri phan héi dugc ti chiét 4p hodc bd ma hoa dé phat
hién sai léch, sau d6 theo d sai léch thi bo diéu khién sé
thay déi vi tri thuc té clia ddng ca thanh vi tri mong muén.
Céc dong ca servo c& nhé thong thudng nhu trén Hinh
2.1 sé c6 phan hoi vi tri dugc tich hgp sdn cung mach diéu
khién va dugc 13p sdn bén trong. Viéc diéu khién cac dong
€0 nay tuong doi don gian va kha chinh xac théng qua viéc
cap cac xung PWM phl hgp. Mét dong ca servo thi dugc
diéu khién bang cach gui xung dudng tin hiéu véi tan sé
1a 50 hz hay véi chu ki 20 ms. D4 rong xung sé dé xac dinh
vi tri goc can dén, servo thudng co thé xoay dugc 180 do.
Mbi loai ddng ca trong datasheet sé c6 thoi lugng xung cao
Ung vai goc tu 0 - 180 do6. Trong bai bao thi servo st dung
¢6 thdi lugng xung cao la tir 500 - 2.500 ms Ung véi goc tu
0 - 180 d0. C6 nghia khi cap cho servo 1 lugng xung cao
la 1.500 ms va xung thap la 18.500 ms (bdi vi chu ki la 20
ms) thi sé dugc gdc tuong Ung la 90 do. Tuy nhién, & day ta
mudn khi c6 tac dong tir bén ngoai lam xoay truc déng co
thi can ghi nhé dugc cac géc quay dé. Vi vay, ta trich dan tin
hiéu phan hoi tur chiét 4p dé két ndi téi ngd vao tuong tu
cta vi diéu khién nhu trén Hinh 2.2. Nhu vay, cac dong co
servo thudng cé 3 chan (chan néi dat, chan cap nguén va
chan diéu khién), con déng ca tuy chinh nay sé c6 thém day
thir 4 dé néi véi vi diéu khién. Khi truc dong cd quay lam
truc cla chiét ap quay theo, dong thai gia tri géc quay cling
sé dugc truyén tGi bo diéu khién thong qua chan thir 4 nay.
Day sé la co sa dé thuc hién thuat toan & Muc 3.

Hinh 2.2: Tay chinh déng co servo

3.THUAT TOAN GHI NHG VA LAP LAI LENH

Thuat toadn ghi nhé va lap lai lénh dugc thé hién trén
Hinh 3.1. Ban dau, ching ta khdi tao mang struct véi moi
phan t& ciia mang bao gébm 5 gdc clia 5 servo va khai bao
bién whileFlag khi muén ngat déng co dét ngét trong lic
né dang chay. Dau tién la luu gia tri vao mang chi can chon
ché& d6 trén man hinh LCD, sau d6 di chuyén robot dén vi tri
mong mudn va an nut luu thi né sé tu déng ghi 5 gid tri goc
vao bién dau tién clia mang. Khi luu chuong trinh sé tim vi
tri tréng gan nhat dé luu gia tri vao, ti€p dén ham chay dong
co, trudc hét kiém tra xem trong mang da luu dir liéu nao
chua, néu c¢o thi sé bt dau cho chay servo. Cach thuc chay
servo sé la chay lan lugt cac servo tang 1én 1 don vi khi vi tri
cUa hién tai I6n hon vi tri dich dén va gidam 1 don vi khi vi tri
hién tai Ién hon vi tri dich dén cho dén khi tat ca servo déu
da di chuyén dén vi tri da luu. Khi 8n nat chay dong ca 1an
thit 1 n6 sé chuyén whileFlag sang True va sau khi an lan thur
2 n6 sé chuyén gia tri whileFlag sang false dan dén ding
dong ca. Ham chay servo sé dua gid trij tir géc cla servo sang
gia tri xung PWM dé diéu khién servo quay. Cudi cling la
ham reset gid tri da luu & mang, ham nay sé xoa tat ca gia tri.
Ngoai ra, ngudi dung cé thé giao tiép vdi robot théng qua
man hinh va ndt bam diéu khién nhu trén Hinh 3.2.

Iy gid tri & da lou & vi tri i

. % x6a toan b3 gid tri
nhéin it Iuru trong mang va
RS asit gid tri
i false
= 1

tht c servo di
chgy Tén 1 dd

Hinh 3.1: Thudt toan Iap lai Iénh
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Hinh 3.2: Man hinh giao tiép véi robot

4. THU'C NGHIEM VA DANH GIA SAI SO

Trong phan thuc nghiém nay, tac giad thir nghiém chi
dan céc thao tac cho robot gap mét chiéc sac dién thoai
tu vi tri A va nhdc chuyén n6 sang vi tri B trong viing lam
viéc. Sau d6, thao tac v6i man hinh va phim bam dé robot
tu thuc hién I13p lai thao tac. C& méi lan robot thuc hién
thao tac sé do dac va danh gid sai s6, sau N lan (& day thuc
nghiém N=10, N cang I6n thi két qua do dac cang chinh
xac) sé ldy trung binh céng cla céc sai léch. Nhin chung, sai
sO clia viéc thuc hién thao tac lap lai xap xi khoang 2 cm.
Robot st dung trong thuc nghiém nay la canh tay robot
4 bac tu do c6 tam véi 40 cm. Sai s6 phan 16n dén tir két
cdu co khi (dugc ché tao bang cong nghé in 3D) chua du
ciing ving. Ngoai ra, khe hé banh rang trong hop sé cla
cac déng co servo gay ra hién tugng backlash cling dong
gop vao sai so.

Hinh 4.1: Thuc nghiém robot hoc Iénh

5.KET LUAN

Nghién ctiu da dp dung thanh cong viéc tuy chinh
ddng ca servo va dp dung chung cho viéc lap lai cac thao
tac doi véi canh tay robot. Nhin chung, robot da ghi nhé
va lap lai chinh xac thao tac chi dan tir ngudi dung. Viéc s
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dung man hinh va nat bam ciing tao ra sy thuan tién cho
ngudi dung. Hudng nghién ctiu phat trién tiép theo c6 thé
tap trung vao tang cudng su cling viing cla hé théng co
khi d€ cai thién han nita d6 chinh xac ctia robot.

L&i cdm on: Nghién ctu nay dugc tai trg bagi Trudng
Dai hoc Hang hai Viét Nam trong Dé tai ma s6 DT22-23.48.
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Nghién ctru dap &g nhu cau cho phu tai dién gia dinh
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TOM TAT: Dap Ung nhu ciu (DR) 1a cac chuong
trinh duoc s dung dé khuyén khich nguoi tfiéu
dung thay déi hé so tiéu thu nham nang cao d6 tin
cdy cla hé théng dién, mang lai lgi ich kinh té cho
cd nguodi st dung dién va bén quan ly, van hanh.
D8i véi ngudi s dung dién, yéu t8 hap dan phan
lon nguoi tiéu dung thay d8i thoi quen s dung dién
cla ho chinh la chi phi s& dung dién. Vi vay, trong
bai bao nay, tac gid trinh bay mét mé hinh dap ung
nhu cau dugc téi uu hda cho hé gia dinh két hop vai
mé hinh gid dién theo khung gio dé giam thiéu chi
phi tiéu dung dién nang cling nhu xem xét cac khia
canh hoat déng cla cac thiét bi dan dung nham
nang cao hiéu qua cla md hinh.

TU KHOA: Dap Ung nhu cau, t6i uu hoa, phu tai dién
gia dinh, lich trinh phu t3ai.

ABSTRACT: The Demand Response (DR) program
encourages consumers to change their consumption
patterns in order to improve power system reliability,
resulting in economic benefits for both electricity users
and power managers. management and operation
The cost of electricity is the factor that atftracts the
majority of consumers to change their electricity
usage habits. As a result, in this paper, the author
presents a demand response model optimized for
household combined with an hourly electricity price
model to minimize electricity consumption costs while
also taking operational aspects of civil appliances into
account to improve the model's efficiency.

KEYWORDS: response,
household appliances, load scheduling.

Demand optimization,

1.DAT VAN DE

Hién nay, cac nguén ndng lugng tai tao ngay cang
chiém ty trong Ién trong nhu cau st dung dién nang cla
con ngudi [1]. Tuy nhién, chi phi dat dé van dang la mét
rao can Ién dé ddy manh phat trién nguén nang lugng
nay. Song song vai qué trinh phat trién nhimg nguén nang
luong méi day kho khan, luc nay, quan ly nang lugng la
mét gidi phdp quan trong, déng vai tro chinh trong nang
cao hiéu qua, diéu tiét, can d6i cung - cau va su phat trién
bén viing clia nganh nang lugng, dac biét déi véi cai ludi
dién nhd véi sy tham gia cla ndng lugng tai tao [2]. Dap

Ung nhu cau phu tai dién la mét trong 2 van dé chinh [3]
cta quan ly nhu ciu dién dugc trién khai trong lugi dién
thong minh.

Nhin chung, ddp Ung nhu cau phu tai dién can thuc
hién ba nhiém vu chinh [4]: cat gidm dinh (m6 ta trong
Hinh 1.1), 1ap day (m6 ta trong Hinh 1.2), dich chuyén (mo ta
trong Hinh 1.3). Cac tac gid [5, 6, 7] xay dung cac thuat todn
nham giam chi phi tiéu thu dién bang cach thanh lap lich
trinh hoat dong clia cac phu tai theo thai gian thuc nham
dap ung su bién dong cua gia dién theo gid. Tuy nhién, mo
hinh ma cac tac gia dé xuat chi tap trung vao cac thiét bi
nhiét dan dung ma khéng xem xét dén cac thiét bi dién
dan dung khac. Céng trinh [8] da xay dung mo hinh tiét
kiém chi phi dua trén lich trinh cia cac thiét bi véi tiéu chi
hang dau la d@m bao su thoai mai clia ngudi st dung, vi vay
chi phi tiét kiém dugc chua dat nhu mong doi. Nghién ctiu
nay, cac thiét bi dién dugc phan biét thanh timg nhém dua
trén nguyén ly hoat déng dé thanh lap bang lich trinh phu
tai phu hgp. Lugng chi phi tiét kiém dugc cho hé gia dinh
tur két qua clia nghién cliu nay da dé cac ho gia dinh xem
xét trién khai cac thiét bi do ludng thong minh két hgp véi
chuong trinh dap ung phu tai dién cho gia dinh ho.

Dién ning tiéu thy

_

‘Thoi gian

Hinh 1.1: C3t gidm dinh

Dién nng tiéu thy

‘Thoi gian

Hinh 1.2: Lap ddy

Dién ning tiéu thy

Ths gian

Hinh 1.3: Dich chuyén
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2. MO TA MO HINH BAI TOAN PAP UNG NHU CAU
CHO PHU TAI PIEN GIA PINH

2.1. Phén loai nhém thiét bi

Nhu da dé cap trong phan Bat van dé, cac thiét bi
trong ho gia dinh sé dugc phan chia thanh 3 nhém khac
nhau. Viéc phan loai cac thiét bi dua theo nguyén ly hoat
dong co ban clia chiing, gém: Nhém 1 (phu tai lién tuc) -
cac thiét bi hoat dong lién tuc trong ngay va it cé su thay
déi nhiéu vé dién niang ctng nhu nhu ciu st dung (vi du:
ta lanh, thiét bi phat wifi...); Nhém 2 (phu tai gidn doan)
- cac thiét bi c6 kha ndng thay d6i trang thai bat ky luc
nao (vi du: béng dén, ti vi...); Nhédm 3 (phu tai khong gian
doan) - cac thiét bi can mot khoang thai gian nhat dinh
dé hoan thanh cong viéc khi dugc khéi dong va cé thé tu
ngat sau khi hoan thanh nhiém vu (vi du: &m dun nuéc
siéu t6c, may giat...).

Chi phi stt dung dién nang clia ho gia dinh dugc téi uu
thong qua quan ly trang thai va thai gian hoat dong cla
tung thiét bi trong céc khoang thai gian nhat dinh. Trong
hé gia dinh, nhu cau st dung thiét bi bién thién lién tuc dan
dén quan ly phu tai gap nhiéu kho khan, vi vay cac thiét bi
can dugc xay dung mot lich trinh riéng. Viéc thanh lap lich
trinh phu tai dugc hoan toan tu déng dua trén nguyén ly
ctia nhém va nhu cau ngudi dung dugc cai dat san.

2.2. Ham muc tiéu t8i uu chi phi

Lich trinh phu tai can dugc gidi han thoi gian theo chu
ky dé dé dang trong qua trinh tinh toan chi phi. M6 hinh
trong bai bao st dung chu ky ngay (24h) dé quan ly lich
trinh phu tai, chu ky nay phu hgp véi thai gian sinh hoat
hang ngay clia con ngudi. Ham muc tiéu cda bai toan thé
hién rang chi phi dién nang hang ngay gidm thiéu khi lich
trinh phu tai va thoi gian st dung dugc téi uu, trinh bay
trong phuong trinh (1).

Fmin = Minimize i E zT: C. (1)

Dong thai, yéu t6 thoadi mai clia ngudi st dung cling
dugc xem xét nham gidp ngudi dung dé dang tiép nhan va
thay d&i nhu cau st dung clia ban than khi cé su can thiép
cla chuong trinh dap Gng nhu cau. Yéu t6 nay trong bai
toan dugc gidi quyét théng qua viéc gilr nguyén hodc cat
giam mét lugng nho nhu cau st dung dién clia ngusi dung,
thé& hién trong phuaong trinh (2).

iiEi truce = iiﬂ sau (2)

Trong dé: T - Chu ky thai gian dugc xét (24h); t - Tung
khodng thdi gian trong chu ky (vi du t = 2 thé hién thdi
diém dang tinh toan |a tir 2h sdng dén 3h sang); N - S6 thiét
biitronghd giadinh(1=1,2,3,..N); E - Dién nang tiéu thu
cla thiét bi | trong khodng thdi gian t; C, - Gia dién trong
khodng thai gian t.

Rang budc (3) mo ta lugng dién nang tiéu thu trong 1h
dugc gidi han nhdm dam bao dugc yéu ciu vé dich chuyén
va san déu dé thi phu tai.

0< ZEi(w) < Emax (1h) (3)

Trong do: E,,, - Dién nang tiéu thu cua thiét bi i trong

mét khodng thai gian (1h).
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Rang budc (4) trinh bay gidi han chénh Iéch dién nang
gilita cac khoang thai gian lién ké.
Emin Siﬂm —iﬁc < B (4)

Trongdé:E, . /E,  -Gidihan chénh léch dién nang t6i
thiéu va t8i da gilta cac khodng thai gian lién ké.

2.3. Rang budc phu tai dién

*Nhom 1 - phu tdi lién tuc:

Cac thiét bi dién thudéc nhém 1 dugc gia st hoat dong
lién tuc trong 24h, ching it bi tdc ddng bdi cac yéu t6 bén
ngoai hodc it thay d6i ché dé van hanh dan dén luong dién
nang tiéu thu gan nhu khéng déi. Vi vay, dién nang tiéu thu
ctia nhém 1 trong 24h c6 thé dugc tinh theo dién nang tiéu
thu trung binh trong ngay, dugc mo ta trong cdng thic (5).

Ei24h = 24*Ei tblh (5)

*Nhom 2 - phu tai gidn doan:

Dai v6i cac thiét bi nhdm 2, ngudi st dung ¢6 thé hoan
toan thay d6i trang thai cta thiét bi (bat hoac tt) theo nhu
cau st dung bat ct khi nao ho can. Hon n(a, sé lugng thiét
bi nhém 2 cling chiém da phan trong t6ng s6 cac thiét bj
gia dinh. Chinh vi vay, ching la nhém déi tugng dugc cha
y nhiéu nhat trong chuong trinh dap Ging nhu cau cla bai
bao. Nghién ctiu st dung hai rang budc dé 1ap lich trinh
phu tai cho nhém nay.

Dién nang tiéu thu cda thiét bi dugc gidi han nhu trong
c6ng thuc (6) va téng dién nang tiéu thu trong ngay cuta
thiét bi sau khi da dich chuyén ciing khéng vugot qua lugng
dién nang tiéu thu trudc khi dich chuyén, trinh bay theo
cong thuc (7).

OSZE SEimu:c (6)
0B, < Eipre (7)
Trong d6: E__ - Dién nang gidi han cla thiét bi i trong

vong 1h; E_ —ImDaixén nang tiéu thu cuda thiét bi i trudc khi
dugc dich chuyén.

* Nhom 3 - phu tdi khéng gidn doan:

Nhom 3 bao gém chti yéu céc thiét bi dién nhiét. Cac
thiét bi nay can mot khodng thai gian nhat dinh dé hoan
thanh mét chu trinh hoat dong. Nguai st dung sé phai tac
doéng dé bat thiét bi hodc hen gid khdi dong déi véi cac
thiét bi théng minh. Sau khi hoan thanh nhiém vu ching
6 thé tu ngling va trd lai trang thai sdn sang cho nhiing
chu trinh tiép theo.

Ngoai nhiing rang budc vé dién ndng tiéu thu nhu
c6ng thuc (6), (7), tac gia st dung cdng thiic (8) dé kiém tra
va chéc chén rang thiét bi khi khai dong sé khong bi diing
dot ngot trong qua trinh ty dong lap lich trinh phu tai.

SPE,#0 (8)

*Thudt todn:

Chuong trinh dap Ung nhu cau trong nghién ctu nay
st dung thuat toan t6i uu nhu Hinh 2.7, bao gém 6 budc:

- Budc 1: Nhap dir liéu phu tai (cdng sudt dinh muc, thoi
gian st dung...), dir liéu rang budc va thdi diém dich chuyén
mong mudn dua trén dé thi phu tai ban dau.

- Budc 2: T nhiting d(t liéu ban dau, 1ap lich trinh phu
tai méi ngau nhién.



- Budc 3: Kiém tra lich trinh phu tai theo rang buéc dién
nang va rang budc nhém phu tai. Néu lich trinh méi khéng
thoa man -> quay lai budc 1, néu thod man -> budc 4.

- Budc 4: Tinh toan chi phi tiéu thu dién nang va luu
két qua.

- Budc 5: So sanh chi phi dién nang ctia cac lan tinh
khac nhau (1.000 Ian) dé dua ra két qua téi uu nhat.

- Budc 6: Lua chon két qua t6i uu nhat, xuat lich trinh
phu tai va két thuc.

Nhép dit liéu phu tai

Kiém ra& o » 5 x aa
ahdm phy ti vA ring Liép lich trinh phu tdi ngau nhién
budc ditn ning
Tinh todn chi phi fiéu thy v %m 10
finvi dwa ra kit qui

két qua datic

Khong théa mén

n <1000

Théa méan

[l
f=l
f=l
—

Két thic

Hinh 2.1: Thuat todn dap tmg nhu cdu phu t3i dién

3. THU NGHIEM MO HINH DAP UNG NHU CAU CHO
PHU TAI DIEN GIA DINH

Sau khi xay dung thuat toan, tac gia tién hanh thi
nghiém chuong trinh trén phan mém Matlab véi hé gia
dinh CHR20 tir phan mém LPG [9]. HO gia dinh CHR20 gobm
5 thanh vién (2 ngudi I6n, 3 tré em), st dung 26 thiét bi dién
khac nhau (dit liéu thiét bi nhu Bdng 3.7) dugc tac gia phan
theo 3 nhém.

Tac gia dé xuat hai moé hinh gia dién [10] bao gébm: mé
hinh dién hai gia (gid thap diém: 1.622 VND/kWh, gi& cao
diém: 4.587 VNB/kWh), mé hinh dién ba gia (gid thap diém:
1.622 VNB/kWh, gid binh thudng: 2.666 VNB/kWHh, giG cao
diém: 4.587 VNB/kWh). M&i mé hinh gia dién c6 quy dinh
vé cac thai diém khac nhau:

- Mé hinh dién hai gia: Gi& cao diém (6 - 8h, 11 - 14h,
18 - 19h), gi& thap diém (tat ca khung gid con lai).

- M6 hinh dién ba gi: Gid cao diém (6-8h, 11 - 14h, 18
- 19h), gi& binh thudng (9 - 10h, 15 - 17h, 19 - 23h), giG thap
diém (tat cd khung gid con lai).

KHOA HOC CONG NGHE

S6 07/2023

Béng 3.1. Di¥liéu thiét bi dién

" Ve Thoi gian hoat | Dich chuyén | Céng suat
Ténthictbl | Jongbanddu | phutdi | djnhmic
May sdy quan ao 12-14h 24h 1140
May pha coffee 6h 5-8h 1100
M4y dénh tring 6h 5-8h 365
e . 5h, 7 -8h, 12h,
Am dun nudc 15h, 19h, 22h 6-22h 2400
May say toc 20h 17-21h 2000
May say sinh t& 6h 5-8h 200
e 6-7h,12-13h, | 5-8h,10-13h,
Bép dién 1sh 17-19h 1700
May nung banh 6-7h 5-8h 860
mi
May giat 10-12h 24h 940
Dbau dia 3-5h,17-1%h 9-22h 36
PS3 6-7h,17-19h 9-22h 152
. 7-11h,13-15h,
SAT Receiver 20-22h 9-22h 15
Wifi 24h 24h 8
L L Thai gian hoat | Dich chuyén | Céng suat
Tén thiét bi dong ban dau phu tai dinh muc
Al . 3-5h,7-9h,
Hé thong phim 13-15h,17-22h 17-22h 70
Ta lanh 24h 24h 122
N s g2 3-8h,
bén nha tdm 1-6h,18-24h 11-14h 200
\ s g2 3-8h,
Pénnhatamphu | 1-6h,18-24h 11-14h 100
Penphongngi | 7-9h,12-14h | > 200
phongng : 19-23h
Pen phong ngu ) 5-14h,
tréem 1 >-14h 19-23h 200
Pén phong ngu ) 5-14h,
tréem 2 >-14h 19-23h 200
Den phong khach 3-14h >-9h, 200
17-23h
Ben phong lam 9-12h 20-23h 200
viéc
N s L 5-10h,12-14h,|5-7h,12-14h,
Pén nha bép 29h 18-20h 300
Radio nha bép 5-6h 5-9h 15
Loa Hifi 17-18h 17-22h 100
Tivi 3-23h 8-23h 360

4, KET QUA VA PANH GIA HIEU QUA CUA CHUONG
TRINH DAP UNG PHU TAI CHO PHU TAI DIEN GIA PINH

* Chi phi tiéu thu dién ndng trudc khi s dung
chuong trinh:

Ho6 gia dinh CHR20 c6 d6 thi phu tai mé ta trén Hinh
4.1. C6 thé thay rang, ho gia dinh nay tap trung sinh hoat
chd yéu trong nhing gid cao diém budi sang (6 - 8h) va
budi trua (11 - 14h). Gia st néu tinh toan chi phi theo hai
mo hinh gia dién dé xuat thi s6 tién ma ho phai bo ra vai
md hinh dién hai gia la 79.909 VND va mo6 hinh dién ba gia
la 87.855 VND.
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ccccc

DIEN NANG TIEU THU (KWH)
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Hinh 4.1: Biéu dé dé thi phu t3i ngay cda hé gia dinh CHR20

S — .44

s |8

s

18:00 19

* Chi phi tiéu thu dién ndng sau khi st dung chuong trinh:

Két qua t6t nhat tir chuong trinh dap Ging nhu cau phu
tai dién (Hinh 4.2) so sanh véi chi phi tiéu thu dién trudc khi
str dung chuong trinh nay dugc thé hién trén Bdng 4.1.

daura.bestsol

Field Value

H Diennang i
- Tiendien 5.7629e+04
EEThongso 22x24 double

Hinh 4.2: Két qua dat duoc trén phan mém Matlab

Bdng 4.1. So sanh hiéu qud chuong trinh DR

Tén Chi pl"u' ban | Chi ph’l' sau Chi phi
dau khi toi uu duoc
M6 hinh 79.909 57.629 38,6
hai gia VND VND %
M6 hinh 87.855 67.325 304
ba giad VND VND %

Ngudi st dung c6 thé tiét kiem mot khodn chi phi rat
I6n nh¢ lich trinh dé xuat ti chuong trinh dap ng nhu cau
(38,6% vGi md hinh dién 3 gia, 30,4% v&i moé hinh dién hai
gid). Khoan tiét kiem nay du 16n dé nhiing gia dinh tam
trung phai can nhac vé théi quen st dung dién ctia ho va
déng y tham gia cac chuong trinh dap (ing nhu cau phu tai
dién. Déng thai, chi phi dau tu danh cho du trit va hiéu qua
van hanh luéi dién cling gian tiép dugc nang cao do su suy
giam clia cac dinh trong dé thi phu tai (Hinh 4.2, 4.3) va cac
day lan can da dugc san lap.

g

Hinh 4.2: Biéu dé dé thi phu tai theo mé hinh dién hai gis

mm GIAN TRONG NGAY «mu»

1577
1436
1367
0893
1073
0.868
0731
1232
1198
13:

| —rr
| m—ery

3

— 0593

s

b 0053

THOI GIAN TRONG NGAY (GIG)

BIEN NANG TIEU THU
(KWH)
0175
2 — o063

T 0413

3

1196

Hinh 4.3: Biéu dé dé thi phu t3i theo mé hinh dién ba gis
Tuy nhién, trén d6 thi phu tai van ton tai mét day 1én
trong khoang tur 2 - 3h va dinh 5h. Nguyén nhan chinh dan
dén van dé nay do la sé lugng ho gia dinh va s6 luong phu
tai trong nghién ctiu nay con han ché.

DIEN NANG TIEU THU (KWH)
0.968
0856

3

ey

5. KET LUAN
Bai bao da trinh bay viéc nghién cru dap (ng nhu cau
cho phu tai dién gia dinh dua trén t6i uu lich trinh phu tai
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clia cdc nhom thiét bi da dugc phan loai nham tiét kiém chi
phi cho ngudi dung trong khi su thoai mai cia ho van dugc
dam bao. Két qua thi nghiém véi mo hinh dién hai gia va
dién ba gia dang dugc trién khai & trong nudc cho thay tinh
kha thi rat cao, thuc ddy su phat trién ludi dién théng minh
tai Viét Nam trong tuong lai.
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Nghién c(u x&c dinh viing nguy hiém xung quanh tau
str dung phuong phap chuyén gia tai cac diém néng giao thdng

trén khu vuc lubng Hai Phong

B ThS. NGUYEN VAN QUANG"; KS. NGUYEN VAN MANH
Trudng Dai hoc Hang hdi Viét Nam
Email: “nguyenvanquang@vimaru.edu.vn

TOM TAT: Khi hanh trinh, maéi tau déu duy tri cho
minh Mot khéng gian nhat dinh xung quanh tau dé
d3dm bdo an toan, khéng gian nay khéng cé bat cu
chudng ngai vat hay tau khac xam pham. Khu vuc
nay duoc goi la viing nguy hiém xung quanh tau. Khu
vyc nay cang duoc quan tam nhiéu hon tai cac ving
nudc chat hep, mat dé tau thuyén déng duc. Viéc
déanh gia, xac dinh nguy co gay nguy hiém cho tau d3
duoc nghién cltu bang nhiéu phuong phap va thiét bi
trudc day nhu radar, EDISC, AIS... Tai khu vuyc ludng
Hai Phong luén t6n tai cac diém noéng giao théng,
noi ¢é luu lugng hang héa va mat dé tau thuyén ludn
& muc cao. Tuy nhién, lubng Hai Phong khéng phai
qua réng dé tau thuyén cé thé thoai mai qua lai, c6
nhiing doan tau chi cé thé di mét chiéu. Tuy nhién,
3 khu vuc nay, théng sé dé danh gia, xac dinh nguy
hiém nhu diéu kién khi tuong, tAm nhin, gié, dong
chdy, thly triéu... déu rat phic tap ma cac théng sé
nay hau nhu khéng duoc cung cép bdi may méc ma
sé& co & kinh nghiém cla cac chuyén gia hang hai tai
khu vuc nay. Vi vay, nghién ciu nay nham xac dinh
ving nguy hiém xung quanh tau st dung phuong
phap chuyén gia tai cac diém néng giao théng trén
khu vuc lubng Hai Phong.

TU KHOA: Ving nguy hiém, giao théng hang hai,
khao sat chuyén gia, nguy co dam va, phuong phap
binh phuong nhé nhat.

ABSTRACT: During navigation, each ship should
maintain a certain space around herself to ensure
safety, this space does not have any obstacles or
other ships entering. The area is called the danger
area around a ship. This area is more interested in the
narrow waters where have high density of ships. The
assessment and determination of the risk of danger
to ships has been studied by many methods and
previous equipment Radar, EDISC, AIS... In the area
of Hai Phong channel, there are always traffic hotspots
where many ships are sailing with high volume of
goods, however, the Hai Phong channel is not too
wide for ships to pass freely, there are sections of

ships that can only go one way. However, in this area,
the parameters to assess and identify hazards such
as meteorological conditions, visibility, wind, currents,
tides, etc. are so complicated that these parameters
are hardly provided by machinery but only found in
the experience of marine professionals in this area.
Therefore, this study aims to identify dangerous areas
around ships using expert method at traffic hotspots
in Hai Phong channel area.

KEYWORDS: Dangerous area, marine tfraffic, expert
survey, collision risk, least square method.

1.DAT VAN DE

An toan hang hai doi héi phai phan tich va danh gia
lién tuc cac tinh huéng c6 kha nang gay nguy hiém cho tau
bang cac thiét bi ho trg hang hai. Cac thong s6 truéc day
da dugc dung dé phan tich, danh gia nguy co dam va nhu
khoang cach tiép can gan nhat (CPA) va thdi gian dén diém
ti€p can gan nhat (TCPA), khoang cach cat mai (BCR) va thoi
gian cat mdi (TBCR). Tuy nhién, trong cac khu vuc chat hep,
mat do tau thuyén déng duc, cac tiéu chi danh gia nguy co
dam va CPA, TCPA va BCR, TBCR gan nhu chua du dé that su
danh gia va doi hoi kinh nghiém cda thuyén vién khi danh
gia tinh huoéng.

Viéc nghién culuy, xac dinh ving an toan tau da dugc
thuc hién ti nhiéu nghién ctu khac nhau nhu: Fujii nam
1971 cho rang vung an toan la khu vuc xung quanh tau
ma cac tau khac khéng nén di vao [1]; Goodwin nam 1975
xac dinh vung an toan la khu vuc gigi han bai hinh elip c6
ban kinh 16n bang 8 L va béan kinh nho la 3,2 L trong diéu
kién hang hai binh thuéng (L la chiéu dai tau) [2]; Coldwel
nam 1983 [3] hay cla Pietrzykowski va Uriasz nam 2009
[4]. Cac phuong phép khac nhau da dugc st dung trong
qua trinh nghién cdu, phuong phép théng ké bang cach
quan sat bang radar da duoc Jujii, Goodwin hay Coldwell
st dung trong khi Pietrzykowski va Uriasz nam 2009 da két
hgp phuong phap théng ké, phuong phap phan tich va
tri tué nhan tao dé xac dinh vung nguy hiém xung quanh
tau. Nghién cttu ctia Johan @en Strand nam 2018 [6] thi s
dung phuong phap thong ké két hgp véi viéc khao séat kinh
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nghiém clia cac nha hang hai dé tinh toan cac yéu t6 anh
hudng dén hinh dang va kich thudc ving nguy hiém xung
quanh tau tai cac khu vuc han ché, viing nudc cé mat dé
tau thuyén déng duc & viing bién ctia Na Uy.

Vung nguy hiém xung quanh tau dugc hiéu la khu vuc
giGi han hodc l1a mét vung nuéc han ché xung quanh tau
ma cac phuong tién khac hoac cac chuéng ngai vat nguy
hiém xam pham c6 thé gay ra nguy hiém cho tau. Vung
nguy hiém clia tau ¢6 nhiéu hinh dang va kich thudc khac
nhau tuy thudc vao méi phuong phép nghién ctu, né bi
anh hudng béi cac yéu t6 nhu thong so6 vé khu vug, kich
thudc, loai tau, téc dé tau, tam nhin, diéu kién khi tugng
thay van, dong chdy, chudng ngai vat hang hai... Tuy nhién,
cac thong s6 nay it dugc cung cap bdi cac trang thiét bi
hang hai, nhung céac théng sé nay luén dugc cac chuyén
gia, cac nha hang hai giau kinh nghiém quan tam. Viéc si
dung y kién va kinh nghiém cta cac chuyén gia, cac nha
hang hai giau kinh nghiém da dugc ap dung nhiéu trén thé
gidi, nhung tai méi viing bién khac nhau déu cé nhiing dac
diém khac khau nén khéng thé ap dung két qua clia viing
bién nay cho vung bién khac. Vi vay, nghién cliu ndy nham
xac dinh vung an toan tau dua trén kinh nghiém cuia cac
chuyén gia xac dinh, tinh toan, mé phong hinh dang va
kich thudc viing nguy hiém xung quanh tau trén khu vuc
luéng Hai Phong, tai nhimng nai ¢6 dia hinh phuc tap, mat
dé tau thuyén dong duc.

2. PAC PIEM, TINH HINH LUONG HAI PHONG VA
sU DUNG PHUONG PHAP CHUYEN GIA XAC PINH
VUNG NGUY HIEM XUNG QUANH TAU TAI CAC PIEM
NONG GIAO THONG KHU VUC LUONG HAI PHONG

Dudi su phat trién kinh té - xa hoi clia dat nudc va cta
thé gidi hién nay, cang Hai Phong la clra ngdé quan trong
trong viéc luu thong hang hoa, tai day ludn cé mat dé tau
thuyén ra vao thudéc nhém cao nhat ca nuéc. Nam 2021,
cang bién Hai Phong dugc Chinh pht quy hoach va xép la
mét trong hai cdng bién dac biét cung véi cadng bién Ba Ria
-Ving Tau thai ky 2021 - 2030, tdm nhin dén nam 2050 [7].
Clng vai sy phtc tap vé dia hinh da tao ra mot sé khu vuc
tiém &n nhiéu nguy co dam va nhu khu vuc 2 dau kénh Ha
Nam, khu vuc d6i dién dén Aryo va khu vuc gan thugng luu
cang Cam lan can khu vuc nga ba clra séng Rudt Lon...

A ' 3
2 aijih Tiglp Ry Ta ¢
i ~mt 3 ik Tiop

Hinh 2.1: Khu vuc ng3 3 kénh Cai Trdp va ddu W kénh Ha Nam

Viéc danh gig, xac dinh nguy hiém khi diéu déng tau
lubn dugc thuc hién mét cach can than, cac yéu té cé anh
hudng dén tiéu chi dé xac dinh diém tiép can gan nhat CPA
luon dugc tinh toan. Tuy nhién, viéc tinh todn CPA hay TCPA
luén can c6 thém nhing danh gid quan trong khac nhu
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diéu kién ngoai canh va viéc xac dinh dugc vung an toan
xung quanh tau c6 thé hé trg rat nhiéu cho an toan cua
tau. Dac biét, trong diéu kién lubng hep, mat d6 tau thuyén
dong duc, viéc st dung nang luc, kinh nghiém ctia cac nha
hang hai tai day dé xac dinh viing an toan xung quanh tau
la rat can thiét. D€ lam dugc diéu nay, tac gia da té chuc
phan tich, danh gia va lua chon khu vuc hai dau kénh Ha
Nam dé thuc hién khao sat, 1y y kién chuyén gia do day la
kénh mot chiéu nén sé khong cé céc tau di d6i huéng hodc
cat nhau trong kénh, la noi c6 mat do tau thuyén dong, cac
tau tU trong kénh di ra sé gdp cac tau tur nhiéu huéng tiép
can lai hodc dang doi dé vao kénh.

Cac chuyén gia dugc lay y kién khao sat la Hoa tiéu
Hang hai khu vuc 2, day la luc lugng cé nang luc chuyén
mon vé hang hai, dugc dao tao bai ban, chuyén sau dé dan
tau ra vao khu vuc luéng Hai Phong va thuyén trudng, sy
quan hang hai thudng xuyén ra vao luéng, c6 su am hiéu
chuyén sau vé hé théng phan luéng, kich c& ludng, d6 sau,
dong chay, thay triéu... theo tiing ngay, tling gid.

Khi hanh trinh qua day, véi dic diém luéng, dong chay,
thuy triéu... d6i véi méi tau cé chiéu dai toan tau va téc do
khéc nhau, bang kinh nghiém ctia minh, chuyén gia sé ghi
chép khoang cach an toan vé phia trudc mii, sau lai, man
trdi va man phai cla tau (Hinh 2.3).

Hinh 2.3: Khodng ca’ch, an toan xung quanh tau
theo y kién chuyén gia

Trong dé: a - Khodng céch truéc mii (mét); b - Khodng
cach sau lai (mét); ¢ - Khoang cach man trai (mét); d -
Khodng cach man phai (mét).

Két qud khao sat dugc st dung dé phan tich, danh
gia va xay dung viing nguy hiém xung quanh tau tai diém
néng giao théng trén khu vuc lubng Hai Phong.

3. XAC DPINH VUNG NGUY HIEM XUNG QUANH TAU

Phiéu khao sét lién quan dén khoang cach t6i thiéu
ma mot tau mong mudn dugc duy tri véi tau khac theo 4
hudng: 000°, 090°, 180°, 270° va 360°. Chiéu dai toan bo tau



sé dugc tham khao theo chiéu dai tau, quy dinh vé Hang
hoa tiéu hang hai [8], miic 1 (tau c6 chiéu dai dusi 115 m),
muc 2 (tau cé chiéu dai tir 116 m dén 145 m), muc 3 (tau co
chiéu dai tU 146 m dén 175 m) va muc 4 (tau c6 chiéu dai
trén 175 m).

Khu vuc khao sat la 2 dau phia Dong (E) va phia Tay (W)
kénh Ha Nam.

S6 lugng chuyén gia dugc lay y kién khao sat khoang
250, trong d6: Hoa tiéu hang hai la 50 ngudi; Sy quan hang
hai khodng 200 ngudi.

Méi chuyén gia sé tra |di phiéu khao sat dé tim ra gia tri
a,b, ¢, d (nhu da trinh bay & Muc 2). Nhu vay, méi chuyén gia
sé dua ra mot vung nguy hiém xung quanh tau theo kinh
nghiém ctia minh véi tiing loai tau. Nhu vay, theo s6 lugng y
kién chuyén gia thu dugc, sé c6 khodng 250 viing nguy hiém
cho méi loai tau tai moi khu vuc. Sau dé, phuong phép binh
phuong nhé nhat (Least Square Method) sé dugc ap dung dé
tim ra vung an toan t6i uu dua trén céc két qua thu dugc.

3.1. Khu vuc dau phia E kénh Ha Nam

Két qua khao sat thu dugc cho cac loai tau trén khu
vuc phia E kénh Ha Nam dugc thong ké tur Bang 3.1 dén
Bdng 3.4.

Bang 3.1. Két qua khdo sat khoang cach va téc dé an toan
tai khu vuc phia € kénh Ha Nam déi véi tau cé chiéu dai toan tau

duéi 115m
Tau duéi 115 m Nho | Lén | Lyachon
nhat | nhat | thuong xuyén
a.Khodng cach trudc mai (mét) | 350 | 900 500 - 600
b. Khodng cach sau lai (mét) 350 | 800 450-500
c. Khodng cach man trdi (mét) | 15 40 20-25
d. Khoang cach man phai (mét) | 15 40 20
ToF fe[o) t7c.>| (,ja fi’\e dam bdo an 8 10 10
toan (Hai ly/gid)

Bang 3.2. Két qua khdo sat khodng cach va téc dé an toan
tai khu vuc phia € kénh Ha Nam déi véi tau cé chiéu dai toan tau
tr116 mdén 145 m

Tautii116mdén14sm | Nno | Lén | Luachon
nhat | nhat | thudng xuyén

a. Khoang cach truéc mai (mét) | 400 | 900 600 - 700
b. Khodng cach sau ldi (mét) 350 | 900 450 - 500
¢. Khodng cach man trdi (mét) 15 40 20-25
d. Khodng cdch man phai (mét) 15 40 20
ToF fe[o) :c?l,da.a:’e ddm bdo an 8 10 10
toan(Hai ly/gio)

Bang 3.3. Két qua khdo sat khodng cach va téc dé an toan
tai khu vuc phia € kénh Ha Nam déi véi tau cé chiéu dai toan tau

KHOA HOC CONG NGHE

S6 07/2023

Baéng 3.4. Két qua khao sat khodng cach va téc dé an toan
tai khu vuc phia € kénh H3 Nam déi véi tau cé chiéu dai toan tau

trén 175m
Tautrén175m Nh6 | Lon | Luachon
nhat | nhat | thuong xuyén
a. Khodng céch trugc mai (mét) | 600 | 1.600 650 - 750
b. Khodng cach sau lai (mét) 400 | 1.300 600 - 800
c. Khodng cédch man trdi (mét) 20 | 40 20-30
d. Khodng cach man phai (mét) | 20 | 40 20-30
T6c do t6i da dé dam bao an
N 2i 1 s 8 10 9
toan(Hai ly/gio)

Ap dung phuang phéap binh phuong nhé nhat, ving
nguy hiém cla cac loai tau trén khu vuc phia E kénh Ha
Nam dugc xay dung nhu trén Hinh 3.1.

800{———

800 soof 800

600fl———— 600

600 — 600 —

400 40 400 40

Sl

2091 20, 2

20¢H—1—1L 20 2

= — — —
i S i Sp————— e

400 400 400 40

-600 600 -600

800} 800} -800

-800{—————

a)-Taududi b)-Tautr116m c)-Tautr146m d)- Tau trén
115m dén 145m aén175m 175m
Hinh 3.1: Ving nguy hiém cta tau trén khu vuc phia € kénh Ha Nam
3.2. Khu vuc dau phia W kénh Ha Nam
K&t qua khao sat thu dugc cho cac loai tau trén khu vuc
dau phia W kénh Ha Nam dugc théng ké tir Bdng 3.5 dén
Bdng 3.8.

Bang 3.5. Két qud khdo sat khodng cach va téc dé an toan
tai khu vuc phia W kénh Ha Nam déi véi tau ¢ chiéu dai toan tau

tir 146 m dén 175 m auoi 115 m
’ Nhé | Lén Lua chon 5 g Nhé | Lén Lua chon
s os X L g : Tau dudi 115 m ., x s a
Tautir 146 m dén 175 m nhét | nhét | thudng xuyén nhat | nhat | thudng xuyén

a. Khoang cach trugc mai (mét) | 450 | 1.300 650 - 750 a. Khoadng cach trudc mai (mét) | 370 | 900 550 - 600
b. Khodng cach sau lai (mét) 400 | 1.300 450-500 b. Khoadng cach sau lai (mét) 350 | 800 450-500
¢. Khodng cach man tréi (mét) 20 40 20-30 c. Khoang cach man tréi (mét) 15 40 20-25
d. Khodng céch man phdi (mét) | 20 40 20-30 d. Khoadng cach man phai (mét) | 15 40 20
Té'\c do tf?i c,ja fi\é’ dam bao an 8 10 9 T6F do t,c"?'i (’ia qé’ dam bao an 8 10 10
toan (Hai ly/gio) toan (Hai ly/gio)
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Bang 3.6. Két qu khado sat khodng céch va téc d6 an toan
tai khu vuc dau phia W kénh Ha Nam déi véi tau cé chiéu dai
toan tau tr 116 m dén 145 m

Nho | Lén Lua chon

T T80 nhat | nhat | thudng xuyén

a. Khoang cach truéc mai (mét) | 400 | 1.000 600 - 700
b. Khodng cach sau lai (mét) 350 | 900 450 - 500
¢. Khoang cach man trai (mét) 15 40 20-25

d. Khoang cach man phai (mét) | 15 40 20

T8¢ d6 t6i da dé dam béo an

toan (Hai ly/gio) 8 10 10

Bédng 3.7. Két qud khdo sat khodng cach va téc dé an toan
tai khu vuc phia W kénh Ha Nam déi véi tau cé chiéu dai toan tau
tr146 mdén 175m

L s > Nhoé | Lén Lua chon

LR DG St nhat | nhat | thuong xuyén
a. Khoang cach truéc mai (mét) | 450 | 1.400 650-750
b. Khodng cach sau lai (mét) 400 |1.300 450-500
¢. Khoang cach man trai (mét) 20 40 20-30
d. Khoang cach man phai (mét) | 20 40 20-30
T6c d6 t6i da dé dam bédo an

. 21 s 8 10 9
toan (Hai ly/qgid)

Bang 3.8. Két qua khdo sat khodng cach va téc dé an toan
tai khu vuc phia W kénh Ha Nam d6i véi tau c6 chiéu dai toan tau

trén 175m

LETRL I VA rl:l::t rl;::t thnlr-g:; I:(?J;én
a. Khoang cach truéc mai (mét) | 600 | 1.550 650 - 750
b. Khodng cach sau lai (mét) 400 | 1.300 600 - 800
¢. Khodng cach man trdi (mét) 20 40 20-30
d. Khodng cach man phai (mét) | 20 40 20-30
T6c d6 t6i da dé dam bao an
toan (Hai ly/gid) 8 |10 2

Ap dung phuang phap binh phuong nhé nhat, ving
nguy hiém cua cac loai tau trén khu vuc phia W kénh Ha
Nam dugc xay dung nhu trén Hinh 3.2.

800! 800 I 300 800
600! | 600) I 500 600

400

&

I

206 -200|

800 I 300 400

a)-Taududi b)-Tautr116m c)-Tautr146m d)- Tau trén

115m dén 145m dén175m 175m
Hinh 3.2: Viing nguy hiém cda tau trén khu vuc phia W
kénh Ha Nam

o0

3.3.Panh gia

K&t qua khao sat cho thdy rang, su chénh léch I6n trong
viéc danh gid khodng céch truéc mi, sau lai va khodng
cach hai bén man tau. Két qua cho ra viing nguy hiém cé
dang hinh thoi, c6 su chénh léch rat 16n, khong can doi gilra
cach khoang céch trudc mi, sau lai va 2 man.

4, KET LUAN

Dua trén khdo séat véi cac chuyén gia két hop véi
phuong phéap binh phuong nhé nhét, ving nguy hiém
xung quanh tau tai hai khu vuc dau phia Bong va khu vuc
dau Tay cta kénh Ha Nam da dugc xac dinh. Do vung nguy
hiém nay dugc xay dung bang kinh nghiém ctia cac chuyén
gia nén no sé la mot cong cu hé trg ddm bao an toan cho
cac tau khi di lai qua khu vuc kénh Ha Nam trén khu vuc
lubng Hai Phong. Vung nguy hiém nay cling c6 thé lam
tham khéo cho cac tram VTS phuc vu cho cong tac diéu
hanh giao théng va ciing c6 thé lam phucng phap dé xay
dung vung nguy hiém cho tau tai cac khu vuc khac hodc c6
thé gitp nha chuc trach c6 co sé dé danh gia, nghién ctru va
dé xudt ma rong hé théng lubng Hai Phong trong tuong lai.

L&i cdm on: Nghién ctu nay dugc tai trg bagi Trudng
Dai hoc Hang hai Viét Nam trong Dé tai ma s6 DT22-23.12.
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Nghién clu thiét ké va ché tao khoi nguon Inverter

cho la ban con quay

B ThS. VU VAN RUC
Trudng Dai hoc Hang hdi Viét Nam
Email: rucvv.ddt@vimaru.edu.vn

TOM TAT: Theo quy dinh cdia T chirc Hang hai Quéce
t& (IMO), tat cd cac ftau cé dung tich & 500 GT trd
lén bat budc phai trang bi mét la ban con quay. So
véi la ban tu, la ban con quay cé nhiéu uu diém nhu
khéng chiu sai s6 do tac déng cla tu fruong trai dat
va phuong hudng. Bai bdo gidi thiéu thiét ké va ché
tao hoan chinh mét bé ngudn Inverter cho la ban con
quay. Bé ngudn duoc ché tao co kich thudc nhd gon,
gia thanh ha. Cac tham s nhu dién ap dau ra 8n dinh,
d3m bao chét lugng nhu bd ngudn clia Nnha san xuét.

TU KHOA: La ban con quay, ngudn cap, dan dudng
hang hai, la ban.

ABSTRACT: According to the regulations of the
International Maritime Organization (IMO), all ships
of 500 GT and above are required to be equipped
with a gyro compass. Compared with the magnetic
compass, the gyro compass has many advantages
such as not suffering errors due to the influence of
the earth’'s magnetic field and direction. This paper
proposed the design and manufacture of a complete
inverter power supply for the gyro compass. The power
supply is manufactured with compact size, low cost.
Parameters such as stable outfput voltage, ensuring
the same quality as the manufacturer's power supply.

KEYWORDS: Gyro compass, power supply, marine
navigation, compass.

1.DAT VAN DE

Méc du da dugc trang bi may thu cla Hé thong vé
tinh dinh vi toan cau (GNSS), Hé théng d6 gidi radar tu
dong (ARPA) va Hé théng théng tin va hién thi hai do dién
tir (ECDIS), cac con tau hién dai van bat budc phai trang
bi cac loai la ban. Theo Cong udc Qudc té vé An toan sinh
mang trén bién (SOLAS) va cac quy dinh ctia T6 chic Hang
hai Quéc té€ (IMO), la ban con quay héi chuyén (goi tit la
la ban dién) la bat budc déi véi cac tau cé dung tich trén
500 GTquay, hodc phuaong tién khéc, d€ xac dinh va hién thi
hudng tau bang bién phap khong tir tinh. Vi tri clia cac thiét
bi nay phai dugc bé tri sao cho c6 thé dé dang doc dugc tu
vi tri 14i chinh. Trong la ban dién, con quay héi chuyén déng
vai trd vo cling quan trong. V& mét cau tao, con quay hoi
chuyén la mét dong co dién. Con quay ¢ kha nang xoay
VGi téc d6 cao quanh mét truc c6 dinh. Ngoai ra, con quay

con ¢b thé quay xung quanh 1 truc bat ky hodc 1 diém bat
ky trong khong gian. Cac hé thong la ban dién néi chung
6 yéu cau rat nghiém ngat vé do 6n dinh tan sé va dién ap
nén phai s&r dung 1 bo ngudn riéng cho cac hé thdng nay.
B6 ngudn ¢6 dau vao la ngudn dién trén tau dé dua ra dién
ap 3 pha c6 dai dién ap tir 100 - 110V va tan s6 tir 330 - 400
Hz. Bén canh dién ap nay, b6 nguén ciing phai cung cap
dién ap 1 pha 100V, tan s6 50 Hz (hodc 60 Hz) dé cung cap
cho cudn day kich thich ctia cac sensor thu phat va hé théng
lam mat trong la ban dién. C6 hai gidi phap st dung bd déi
dién la tinh va dong. Trong d6, bo déi dién dong thudng s
dung cho cac la ban dién c6 cong suat tiéu thu trén 1 KW.
V6i cac la ban dién phé bién hién nay, cong suat tiéu thu
nhé, nén giai phap st dung bo déi dién tinh dugc trién khai
cht yéu. Trong giai phap nay, t nguén dién chinh trén tau
bién thanh 2 nguén co ban: dién ap 1 pha 100V, tan sé 50 Hz
(hodc 60 Hz) cap cho cudn kich thich; nguén 24 V bién déi
thanh dién ap 3 pha c6 dai dién ap tir 100 - 110V va tan s6
tur 330 - 400 Hz cdp cho motor con quay va khéi khuéch dai.

Bai bao gidi thiéu thiét ké va ché tao bd nguodn Inverter
cho la ban dién. B& ngudn dugc ché tao cé chat luong dau
ra nhu dién ap, dang tin hiéu ddm bao tuong ducng véi cac
chitiéu ban dau ctia nha san xuat.

Cau tric bai bdo gém cac phan: Phan 2 gidi thiéu vé bo
nguén cho la ban dién. Phan 3 dé xuat thiét ké va ché tao
b6 nguén Inverter dé c6 kich thudc nhé gon va gia thanh
ha. Phan 4 thuc hién cac thi nghiém, do dac va danh gia.
Cubi cling, cac két luan dugc dua ra & Phan 5.

2.CAUTAO CUA BO NGUON LA BAN DIEN

So do6 khéi ctia bd nguén la ban dién dugc thé hién &
Hinh 2.1.Trong dé:

Khai tao tin hiéu 400 Hz, 3 pha: Day la khéi quan trong
nhat trong bd nguén. Khéi nay sirdung 1C555 tao dao dong
dé tao ra tan s6 mong mudn. D& tao ra do léch pha 2r1/3
gilra cac pha dién ap, cac FF loai D sé dugc st dung.

Tao tin hiéu
400Hz, 3 pha

tin hiéu

||

Khuyéch dai

tau A cong sudt
Chuyén d61

ngudn dién tin higu

Nguén dién trén

AC220V/50Hz Loc ngudn

Hinh 2.1: So d6 khéi b6 nguén la ban dién
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Khuéch dai cong suat: S& dung MOSFET gobm 3 nhanh,
Ung vdéi 3 kénh, méi kénh st dung 2 MOSFET mac nai tiép,
c6 dau vao la tin hiéu tir khéi tao tin hiéu va khuéch dai méi
pha cda tin hiéu dé dat dugc cong suadt mong mudn.

Khéi chuyén d8i nguén: Bao gém cac thanh phan
nhu bién ap, chinh luu va én ap st dung IC LM7812. Khdi
nay c6 chiic nang bién déi dién ap ti mudc 220 V/50 Hz
ti nguon dién chinh trén tau thanh cac muc dién ap 126
VAC, 26 VAC va 12,8 VAC. Sau d6, cac muc dién ap nay di
qua cac bd chinh luu dé cé dugc dién ap 1 chiéu cap cho
cac khéi chiic nang.

Khoi loc: St dung cac thanh phan linh kién thu déng
RLC, thuc hién phéi hgp trd khang (PHTK) véi con quay khéi
déng la ban dé dang. Mach LC tao thanh bo loc théng dai,
chdn thanh phan tan s6 1 chiéu va thanh phan tan sé cao
gdy nhiéu dén dién ap cap vao la ban.

3. THIET KE VA CHE TAO BO NGUON LA BAN DIEN

3.1. Thiét ké bé nguén

Cac khéi chic nang cta bo nguén dugc thiét ké chi
tiét trén phan mém chuyén dung va mo ta nguyén ly hoat
dong tiing thanh phan.

- Khéi tao tin hiéu dién dp 3 pha, 400 Hz:

So d6 nguyén ly ctia khéi tao tin hiéu dugc minh hoa
G Hinh 3.1.

=

Hinh 3.1: Khéi tao tin hiéu

Day la thanh phan quan trong nhat ctia bd nguén la
ban dién, khéi nay tao ra 3 tin hiéu léch pha nhau 120° nho
viéc stt dung cac FF loai D mac ndi tiép nhau. Xung tin hiéu
dugc cap tir IC555 dua dén chan clock (CLK) cla cac FF.
Trong dé, IC555 la 1 mach dién gom 2 OA (khuéch dai thuat
toan) va cac linh kién khac nhu: dién tra (03), tranzitor (01)
va 1 FF loai RS.

- Khéi khuéch dai cong sudt:

Hinh 3.2 minh hoa so d6 nguyén ly ctia khéi KDCS trong
bd ngudn la ban dién. Cac dién &p xoay chiéu & dau ra bién
ap (12,8 VAG; 126 VAC) sé di qua cac mach chinh luu, mach
loc dé c6 dugc cac dién ap DC cap cho cac khéi chiic nang.
Cac pha dién ap dugc khuéch dai riéng ré nh& céc cap
tranzito mac theo sg d6 day kéo gém (Q4,Q10), (Q5,Q11)
va (Q6,Q12)

Y

w

ifad

Hinh 3.2: Khéi khuéch dai c6ng suat

- Khéi chuyén déi nguén:

Hinh 3.3 minh hoa so d6 nguyén ly cGa khéi chuyén déi
nguon. Trong khéi nay, cac dién ap dugc chinh luu nha cac
mach chinh luu cdu va dugc loc dé€ san bang dién ap nhg
mach loc thong thap. Bén canh d6, IC7812 dugc sit dung nhu
mét gidi phap dé nang cao chat lugng dién ap clia ngudn cap.

L— e
e J—

Hinh 3.3: So d6 mach chuyén déi nguén st dung IC 6n dp LM7812

- Khéi loc nguén va PHTK:

So d6 nguyén ly cta khéi loc va PHTK dugc minh hoa
& Hinh 3.4. Chulic ndng ctia mach nay sé thuc hién nhu mot
mach loc théng dai dé chi cho thanh phan tan s6 50 Hz va
thanh phan tan s6 400 Hz dugc cap sang la ban dién, cac
thanh phan DC va cao tan gdy nhiéu sé bi triét tiéu. Bén
canh do, chic nang PHTK sé c6 nhiém vy dam bao sy khdai
dong dé dang cho la ban dién.

8 9
] A
Vs V9
150mH 130mH
R cls
1 | 100 0
11
12w 473)

| W)
3
5 R26 HD&
221w
22w =
10
12
C19 TC
T e el

Wout
L3

b 150mH
Hinh 3.4: So dé mach PHTK va loc

3.2. Ché tao phan ciing cho bé nguén la ban dién

Qua trinh thuc hién layout mach nguén ES-11A dugc
thuc hién nha phan mém Altium Designer 14. Viéc st dung
phan mém nay sé giup cho viéc trién khai layout tir mach
nguyén ly dugc thuc hién nhanh chéng va tu déng, déng
th&i mach layout cling sé dam bao tinh t6i uu. Sau qua trinh
layout tu dong, mach layout sé dugc tiép tuc tuy chinh dé
dat dugc cac muc tiéu thiét ké da dé ra & trén. So dé bé tri
linh kién, s d& mach in cila mach layout phan ciing cua
khéi nguén ES-11A dugc minh hoa & Hinh 3.5. Cudi cling,
Hinh 3.6 minh hoa hinh &nh 3D clia sdn pham sé dat dugc
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sau khi thiét ké bao gom: bé tri, hinh dang linh kién, cau
trac machin...

MHC
Inverter—1.2
-8
o =

Hinh 3.6: Két qua 3D board mach bé nguén

4. THU NGHIEM, HIEU CHINH VA DANH GIA

4.1. Kiém tra cac théng sé cua tin hiéu dién ap & cac
chan linh kién

M&i nhip 2 chu ky tin hiéu xung nhip tir IC555 dua dén
CLK clia FF D sé nhan dugc 1 chu ky tin hiéu & dau ra Q. Tin
hiéu dang sdng nay c6 chat lugng tuong déi tot, dang xung
vudng rd rang, it méo, khong bi can nhiéu. Tin hiéu & dau
ra bd khuéch dai khéi tao tin hiéu diéu khién van la dang
xung vudng, khong bi méo, khéng xuat hién can nhiéu. B
léch pha gitta cac tin hiéu dién ap & 16i ra cGla cac FF D la
2/3 chu ky tin hiéu, dé sai léch néu c6 tuong d6i nhoé va van
trong pham vi chdp nhan dugc.

4.2. Kiém tra thong sé dién ap, dong dién & dau ra
cta khéi nguén

* Khi cho mach hoat déng & ché dé khong tai mach
hoat d&ng 6n dinh:

- bién 4p cac phala: 110 VAC

-Tan s6 cac pha la: 400 Hz (1)

* Khi c6 tai thi cac thong s6 clia mach dugc ghi chép
lai nhu sau:

- Khi khai dong:

+ Dién ap cac pha 8-9,9-10,8-10 lan luot la: 70 5V,60
5V,1005V;

+ Dong khéi déng: 2 A.

- Sau khi khéi dong 15 phut:

+ Dién ap cac pha 8-9,9-10,8-10 lan luot la: 80 5V,90
5V,1055V;

+ Dong dién do dugc tai mét pha la: 0,32A.

- Sau khi khéi déng 3h:

+ Dién ap cac pha 8-9,9-10,8-10 lan lugt la: 85 5V,95
5V,1105V;

+ Dong dién do dugc tai mét pha la: 0,20A.

4.3.Panh gia, nhan xét

Trén G s& kiém tra, do dac va thi nghiém bd nguén
dugc ché tao, ta cd thé rit ra mot s6 két luan vé san pham nay.

- Uu diém:

+ Qua qua trinh thir nghiém va do dac cho thdy chat
lugng clia sadn pham mai la tét. Chat lugng tin hiéu dién ap
cho ra 8n dinh, dang tin hiéu chap nhan dugc va chiu dugc
tai [6n;

+ Kich thudc ctia sdn phdm nhé va nhe hon bd nguén
gbc rat nhiéu;

+ Linh kién dé san xuat don gian va dé tim kiém trén thi
trudng khi can dé stra chifa, thay thé.

- Nhugc diém:

+ Dang tin hiéu dién ap ra con bi méo, nhiéu. Nguyén
nhan dugc xac dinh la do chat lugng linh kién va qua trinh
sap xép linh kién chua hop ly dan dén mach tu sinh ra tap
am gdy nhiéu;

+ Do dang tin hiéu dién ap ra la dang xung vuéng, cé
dién ap tang gidm dot ngdt va khong dugc tron nhu dang
dién ap hinh sin nén khi st dung c6 thé sé lam giam bét
mét phan tudi tho clia déng co.

5.KET LUAN

Khoi nguén Inverter la ban dién da dugc nghién ciu
va ché tao thanh céng. Thiét bi cling da dugc hiéu chinh vé
théng s6 va kich thudc dé cé thé dé dang trién khai lap dat
trén cac tau thay. Bén canh do, nho dugc ndi dia hda cac
linh kién, qua trinh ché tao, gia thanh cdia sdn phdm da dugc
gidm dang ké so vdi cac sdn pham nhap khau. Viéc nghién
ctu ché tao, thir nghiém thanh céng san pham déng vai trd
quan trong vao qua trinh noi dia hda tting budc hé thong la
ban dién. Bong thdi, viéc nghién cdu cling sé gitp cho cac
nha khoa hoc lam cht ting budc cdng nghé ché tao cac
san pham c6 tinh thuong mai.
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Nghién cu thuat todn hiéu chinh thoi gian tré 3ng-ten
dé nang cao do chinh xac cho mdé-dun
do khoang cach bang thong siéu rong

W TS. NGUYEN VAN TIEN
Truong Dai hoc Hang hai Viét Nam
Email: nguyenvantien@vimaru.edu.vn

TOM TAT: Bang théng siéu réng (UWB-Ultra Wide
Band) la mét phuong phap truyén théng duoc su
dung frong mang khéng day, tiéu thu dién niang
thap va dugc két ndi bang théng cao. Néi cach khac,
UWM cho phép truyén tai rat nhiéu di liéu trong mot
khodng cach ngdn ma khéng can si dung quéa nhiéu
ning luong. UWB cé thé Ung dung trong nhiéu Iinh
vuc nhu truyén di liéu, do khodng cach, phat hién
vat can... Bai bao trinh bay nhiing nghién ciu dé tinh
todn dé tré cho dng-ten gitta hai mé-dun bdng théng
siéu rong cé6 ma DW1000. Tu nghién clu cho phép
nang cao dé chinh xac trong phép do khodng cach
bang ky thuat bang théng siéu réng. Cac két qua cla
bai bdo dugc thuc nghiém trén mé hinh vay ly la mo-
dun BUO1 DW100O0 cho két qua t&t, ching minh cho
tinh dung dan cda phuong phap nghién cuu.

TU KHOA: Bing théng siéu réng, giao tiép khéng
day, DW1000, Arduino IDE, cdm bién.

ABSTRACT: Ultra-wideband (UWB-Ultra Wide
Band) is a communication method used in wireless
networks that uses low power consumption to
achieve a high-bandwidth connection. In other
words, it means transmitting a lot of data over a short
distance without using too much power. UWB can
be applied in many fields such as data tfransmission,
distance measurement, obstacle detection. This
paper presents research on calculating antenna
delay between two ultra-wideband modules with code
DW1000, thereby allowing to improve the accuracy of
the module in distance measurement. The results of
the article were tested on the physical model, which
is the DW1000 module combined with the ESP8266
processing module, giving good results, proving the
correctness of the research method.

KEYWORDS: UWB, wireless
DW1000, Arduino IDE, sensor.

communication,

1. DAT VAN BPE
DPé do khoang céch gilta cac vat thé hodc xac dinh vi
tri clia vat thé do hay tham chi la do mdc nudc trong cac

ok

bé chua thi ta déu phai dung cdm bién do khoang cach.
Chung dugc chia thanh 3 dong co ban nhu sau: loai cdm
bién do khodng cach sir dung tia laser; cdm bién dung hé
théng song siéu am; cdm bién kiéu dién tu [1, 2].

Cam bién st dung laser hoat dong dua trén viéc thu
phét tia laser dén vat thé can xac dinh khodng cach. Uu diém
nGi bat & kha nang do khoang cach xa, d6 phé do rong. Cdm
bién do khoang cach song siéu am dén vat phan xa dua trén
nguyén ly do ctia song siéu am. Cdm bién dién tir hoat dong
theo nguyén ly viéc tao ra mot tu trudng & phia trudc, ching
thudng chi c6 thé phat hién ti mot khodng cach gan.

Céc cam bién theo nguyén ly & trén c6 nhuoc diém la
cac cdm bién phu thudc vao vi tri, bé mat phan xa dan tsi
d6 chinh xéac gidm hodc c6 thé khéng do dugc khoang cach
vGi nhiing bé mat hap thu séng. Trong nhiing nam gan day,
cong nghé do khodng cach st dung séng dién ti bang
thong siéu rong (UWB) da va dang dugc st dung réng réi
[3, 4]. Uu diém ctia phuang phap nay khéng phu thudc vi tri
va bé mat phan xa, 6 thé do khoang céch 16n.

Bai bdo nghién ctiu phuong phap nang cao dé chinh
xac cia cdm bién DW1000 dua trén viéc bu do tré ang-ten
théng qua mé hinh thuc nghiém. Cau tric cla bai bao
bao gom 5 phan: MG dau; Nguyén ly do khoang cach st
dung DW1.000; Nghién ctiu thuat toan bu tré dng-ten cho
DW1000; K&t qua thuc nghiém va Két luan.

2.NGUYENLY DO KHOANG CACH SU' DUNG DW1000

2.1. M6-dun UWB DW1000 BU-01

UWB (Ultra-Wideband) la mét giao thic truyén théng
khéng day, tdm ngan, cé chic nang st dung séng vo
tuyén, tuong tu nhu két néi bluetooth va wifi. Hiéu mét
cach don gian, UWB cho phép nang cao kha nang dinh
hudng, nhan thic khong gian va gitp cac thiét bi di dong
céi thién kha nang dinh vi vi tri, hiéu rd hon vé méi trudng
xung quanh... [5, 6].

Tha nghiém trong bai bdo s dung mo-dun UWB
DW1000 BU-01, thudng dugc st dung trong céc ing dung
dinh vi trong nha IPS (Indoor Positioning System) véi dé
chinh xac 1én dén 10 cm & khoang cach do 500 m [7]. Mach
st dung chip chinh la Decawave’s DW1000 véi cong nghé
UWB phat song & tan so trén 1 GHz vé6i bang théng rong
cho kha nang truyén dit liéu & t6c d6 cao l1én dén 6,8 Mbps.
DW1000 BU-01 c6 thiét ké nhé gon véi dng-ten PCB, mach



RF (Radio Frequency), mach quan ly nang lugng va mach
thai gian tich hgp sén, mach dugc san xuat bai Ai-Thinker
véi chat lugng linh kién t6t va dugc kiém dinh trudc khi
xudt xudng cho d6 8n dinh va d6 bén cao nhat [7].

©n-board
Antenna

it

Hinh 2.1: Hinh dnh va c3u trdc mé-dun UWB DW1000

2.2. Nguyén ly do khoang cach dung UWB DW1000
BU-01

Nguyén ly dokhodng céch gitahaimo-dun DW1000dya
trén nguyén ly hdi vong (Polling) va dap uing (Responding)
[4, 5]. Hinh 2.2 m6 ta gian d6 thai gian clia qua trinh do.

Mot mé-dun sé dugc cdu hinh thé (Tag) gan trén déi
tugng chuyén déng va moé-dun thi hai déng vai tro la neo
(Anchor) dugc dat c6 dinh. Phép do dugc khai tao bang
viéc Tag phat ra mot ban tin Polling (hdi vong) t&i Anchor
va dgi phan héi (Responding) tir Anchor. Thai gian truyén
song la ToF (Time of Fight), thai gian phan héi ctia Anchor
sau khi nhan dugc ban tin polling ciaTag laT___, t6ng thoi
gian cla qua trinh nay la:

Toua =2T0F +T,,,, (M

Khi biét ToF vaT_ , mé-dun Tag sé tinh dugc khodng
cach dist gitta hai mé-dun, véi ¢ la toc d6 truyén séng trong
khong khi:

28V
L asvic
supply

'> SPIControl
L/ interioce

AHALCOTRASITIER

J

DW1000 IC

eplay’

. c.T
dist :% (2)
Poll
;:::::::::::::::::t
Resp
Tag Anchor

Tround Treply

_y
< Resp (Treply)
Compute Get Distance from

Distance \ Tag
—>

Final (Distance)

Hinh 2.2: Nguyén ly do khoang cach ding DW1000

3. NGHIEN CUU THUAT TOAN BU TRE ANG-TEN
CHO DW1000

DW1000 - mét bé thu phat da kénh dua trén lién lac vo
tuyén bang thong siéu réng, cho phép danh dau thaoi gian rat
chinh xé&c clia cac ban tin truyén di gilra bo phat va b thu.
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Tuy nhién, khi mot ban tin dugc truyén di tir Tag t6i Anchor
thi cdn mot khoang thai gian dé Anchor c6 thé thu dugc va
luu lai dau thai gian, dugc goi la d6 tré ang-ten (Hinh 3.1). D6
tré ang-ten nay nam bén trong chip va khéng bao gém thai
gian truyén séng (ToF) ma la dé tré lan truyén tir dau thoi gian
truyén dén dau thai gian nhan tin nhan. D6 tré thaoi gian gilia
thiét bi phat va thiét bi nhan dugc xac dinh bang céng thic:

tmeasuared = tADTX +ToF +T ADRX (3)
R .
7 /Antenna
\\‘60?)/ -
e SNt tabrx
W~

A

RF Switch

/-

Analog Analog
/Antenna DS RX
U] v

tan tas
Digital Digital
TX RX
RF Switch
DW1000
Host Interface

Analog Analog
X R
I [
Digital Digital
TX RX

Host Interface

Hinh 3.1: Mé t3 dé tré 3ng-ten giira thiét bi phat va thiét bj thu
Trong do:
t g - DO tré thdi gian gitia thiét bi phat va thiét bi nhan;
- DO tré thai gian khi truyén clia ang-ten;

-t - DO tré thoi gian khi nhéan clia éng-ten.

D6 tré lan truyén nodi b trong cac thiét bi DW1000 la
khéng giong nhau do cach thiét ké dng-ten clia cac hang
sdn xuat mé-dun. Vi cac séng RF di chuyén & t6c d6 anh
sadng nén mot do tré nhd bén trong thiét bi c6 thé tao ra su
khéc biét dén hang chuc cm. Chinh vi vay, can hiéu chinh
do tré ctia ang-ten dé loai bd céc sai lech nay.

Thuat toan hiéu chinh nhu Hinh 3.2. Hai mé6-dun
DW1000 & khodng cach 1 m trong khi hiéu chinh va thuc
hién phép do khoang cach nhiéu lan. Sau méi lan do, mot
budc thai gian ¢ 1 ps sé dugc trir bét di ¢ T_ | dé hiéu
chinh. Cac budc hiéu chinh sé dugc lap lai cho dén khi phép
do dat d6 chinh xac mong muén.

Bét dau

\ 4
Tag gl ban tin
polling

~Laom

adelay=adelay+1

Delta=dist-100

Delta <0.1

b

Hién thi adelay

Hinh 3.2: Thuat toan hiéu chinh thoi gian tré 3ng-ten

Doi phan hoi

Dist=c.(T,oung-adelay)
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4. KET QUATHUC NGHIEM

Trong tht nghiém, hai mé-dun DW1000 BU-01 dugc
dat cdch nhau 70 cm va 100 cm, dugc két néi tGi may tinh
théng qua phan mém Arduino IDE dé hién thi gia tri khodng
cach clia ca hai mo-dun. So d6 thi nghiém nhu Hinh 4.1.

nchor Devc]

Hinh 4.1: So dé bé tri thiét bj trong thir nghiém

S dung thuat todn tim thoi gian tré clia ang-ten, ta xac
dinh dugc thai gian tré clia dng-ten xap xi 16586 ps, két qua
hién thi d6 tré dng-ten trén phan mém Aruino IDE nhu trén
Hinh 4.2.

| © coma - 2 Rewows - 0 X

|
I [ma ]
lentry 0x400806bt e, 058 A
stacting Adelay 16600 4,104

easured distance 1,00 delete inactive device: B4

devies address: 81:00:22:EA162:60:38:60 IDevice added: 84

58 RNCHOR. 1HE 84,0.51

125,091, Adelay = 16500 64,1.37
125,1.37, Adelay = 18550 84,1.17
125,117, hdelay = 16600 84,0.51
125,0.91, Adelay = 16575 84,1.06
125,1.0¢, Adelay = 18587 84,1.00
125,1.00, Adelay = 16575 84,1.08
125,108, Adelay = 16587 64,0.98
125,098, Adelay = 16581 84,1.04
125,1.04, hdelay = 16504 84,1.02
125,102, Adelay = 16587 64.0.56
125,096, Adelay = 16586 84,0.98
125,0.98, £inal Adelay 16586 de1ete inactive device: B4
v v
B 3

. =
Notneendeg v/ [11m b | | e gt

| 2 putoseral (] st tmestamy

> N«
Moineendeg | [115200boud | T | [ Autoscron [ showtavestama

Hinh 4.2: Tinh todn dé tré dng-ten
Sau khi c6 dugc do tré ang-ten sé dugc st dung dé hiéu
chinh thai gian T_ _ trong cong thtic (1) dé tinh khoang

cach dist theo cong thuc (2). Két qua nhu trén Hinh 4.3 va

Hinh 4.4.
i T O T T T T LS A ——-

Fie dit Sketch Teols Hep

Anchor

#include "DW1000.h"

// leftmost twc bytes bslow will become the "short address”
char anchor_addr([] = "84:00:5B:D5:A9:9A:E2:9C™; //#4

{/calibrated Antenna Delay setting for this anchor
uinti6_t Adelay = 16590f

// previously determined calibration results for antemna delay
1/ #1 16630
/7 #2 16610
1/ #3 16607
7/ #4 1es580

!/ calibration distance
float dist m = 1; //meters

#define SPI_SCK 18
4define SPT_MISO 19
4define SPT_MOST 23
4define DW_CS 4

// connection pins
const uintf_t EIN RST = 5; // reset pin

const uinté_t FIN_IRQ = 4; // irq pin

const uintf t FIN §S = 15;  // spi select pin

void setup()
<

Hinh 4.3: Két qu sau hiéu chinh khi hai mé-dun
duoc dat cach nhau T m
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e

1
l84,0.54

Hinh 4.4: Két qua sau hiéu chinh khi 2 mé-dun
duoc dat cach nhau 0,7 m
Bang cac thi nghiém va tinh toan sai s6 trung binh sau
100 lan do ta c6 dugc két qua: Trudc khi hiéu chinh la 20,5%
cUa dai do va sau khi hiéu chinh, sai s6 trung binh la 2,1%.

5.KET LUAN

Bai bao da trinh bay nhiing nghién clu vé phuong
phédp do khodng cach dung mo-dun bang théng siéu réng
UWB DW1000. Béng thdi, bai bdo cling da chi ra nhiing
nghién cuu va tinh toan dé hiéu chinh d6 tré ang-ten. Cac
két qua thuc nghiém trén hai moé-dun DW1000 va phan
mém Arudino IDE cho thay viéc hiéu chinh d6 tré ang-ten
da nang cao dugc do chinh xac ctia phép do vdi sai s6 giam
di gan 10 lan so véi khdng hiéu chinh da chiing minh tinh
ddng dan cda nghién cdu.

LGi cdm on: Nghién ctu nay dugc tai trg bagi Trudng
Dai hoc Hang hai Viét Nam trong Dé tai ma s6 DT22-23.57.
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hé théng quan Iy hanh hai tau bién (VTS)
tai Cang vu Hang hai Ba Nang

B TS. NGUYEN XUAN LONG"; ThS. HOANG THI NGOC QUYNH

Trudng Dai hoc Hang hai Viét Nam
B KS.NGUYEN BUC PHU
Cang vu Hang hai ba Ndng
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TOM TAT: Tu tinh hinh thuc tién céng tac van hanh
va quan ly hé théng quan ly hanh hai tau bién (VTS),
bai bdo phan tich, danh gia thuc trang va dua ra cac
gidi phap nang cao hiéu qud quan ly hé théng hanh
hai tau bién (VTS) tai Cang vu Hang hai Ba Ning.

TU KHOA: Hé théng quan ly hanh hai tau bién (VTS).
ABSTRACT: From the actual situation of operation
and management of Vessel Traffic Service (VTS),
analyze, assess the current situation and propose

solutions to improve the efficiency of Vessel Traffic
Service (VTS) at Maritime Administration of Danang.

KEYWORDS: Vessel Traffic Service (VTS).

1.DAT VAN DE

Trong nhiém vu chung thuc hién chién lugc phét trién
kinh té&, Chién lugc phat trién kinh té bién Viét Nam dén
nam 2030, tdm nhin 2045 va muc tiéu phat trién kinh té
bién nganh Hang hai dugc xem la mét nganh kinh té dac
thu, cé vai tro va tiém nang rat I6n, mang tinh quéc té héa
cao, can dugc phat huy tuong xing, nhat la trong béi cdnh
héi nhap quéc té nhu hién nay.

Cang Ba Nang vdi vai tro la clia ngé chinh ra bién Dong
cho hang héa qua canh gilta cc nudc trén tuyén Hanh lang
kinh té€ Déng - Tay (EWEC) cling nhu hang héa trong khu vuc
véi quéc té, ndm & vi tri trung do clia ca nudc, la diém gilia
céc tuyén giao thong Bac - Nam, ndm gan véi dudng hang hai
quéc té, cang Pa Néng 1a mét trong nhiing cang bién dong
vai trd quan trong phuc vu EWEC, Ia khu hau can dé tap trung,
phan phéi hang héa. Do d6, viéc ddm bao an ninh, an toan
hang hai, gidm thiéu TNGT hang hai va phong ngtia 6 nhiém
moi trudng, gilp cho cac tau, thuyén hoat dong dugc thuan
Igi, nhanh chéng va hiéu qua hon thi cong tac quan ly hé
théng hang hai tai Cang vu Hang hai Ba Nang can phai dugc
nang cao hiéu qua hon niia, dap Uing nhu cau ngay cang cao
clia viéc phat trién kinh té, xa hdi tai khu vuc va trong ca nudc.

Do d6, viéc trién khai nghién ctu “Dé xuét gidi phap
nang cao hiéu qua viéc quan ly hé théng hanh hai tau bién
tai Cang vu Hang hai Da Nang” la can thiét, cap bach ca vé
ly luan ciing nhu thuc tién.

2. NHUNG THUAN LO1 VA KHO KHAN TRONG VIEC
QUAN LY HE THONG HANH HAI TAU BIEN TAI CANG VU
HANG HAI DA NANG

2.1.Thuan lgi

Hé théng quan ly hanh hai tuyén luéng Da Nang xay
dung, t6 chiic nhdm trang bi cho Cang vu Hang hai Pa Ndng
phuc vu cho viéc van hanh, gidm sat, quan ly cac hoat dong
hang hai va nang cao hiéu luc quan ly nha nudc tai khu vuc
cang bién Ba Nang. Vi muc dich 1a tao diéu kién téi da, tao
diéu kién tot nhat cho cac hoat dong hang hai & khu vuc, cac
cap lanh dao ctia Cang vu da cho dau tu, xay dung hé théng
trang thiét bi hang hai hién dai, m& rdng pham vi hoat déng
cUa hé théng giam sat hang hai ddm bdo nang cao an toan,
anh ninh hang hai, phong ngtra va tram tau, thuyén ra vao
cang, phong nga ri ro, 6 nhiém maéi trudng cé thé xay ra.

DE& ddm bao cho viéc an toan hang hai ctia cdng bién Da
Nang, nhiing ndm gan day, céng tac quan ly hang hai ctia cang
bién Ba Nang thay déi, dap Uing dugc hét cac yéu cau trong
céng tac quan ly hang hai va theo doi giao thédng hang hai
khong xay ra tinh trang va cham. Cong tac kiém tra, giam sét
dugc thuc hién thudng xuyén, lién tuc, diéu dé cho thay céng
tac quan ly hang hai tai don vi rat quan trong. Vi vay, s6 tai nan
trén cang bién Da N&ng khéng c6 vu viéc dang tiéc nao xay ra.

Tai du an nao vét luéng, Cang vu cung véi cac co quan,
don vi lién quan théng nhat bién phap thi cong, bao dam an
toan hang hai va diéu déng phuong tién hop ly khi hanh hai
qua vi tri nao vét. Déi vai du an stia chita khéi phuc cac du an
cauDa Nang, Céng ty Bao dam giao thong dudng thay, Cong
ty Bdo dam an toan hang hai Trung B xay dung phuong an
giao théng trong suét qua trinh thuc hién, bdo dam théng
cau dung tién dé. Tai bén cang Son Tra, Cang vu cling chinh
quyén dia phuong xt ly, gidm sat chat ché hoat déong dang
day, khéng lam anh hudng dén giao thong hang hai.

Ngoai ra, viéc ldp dat cac trang thiét bi noi trén da gitp
cho Cang vu Hang hai Ba Ndng ma rong vung bao phu
giam sat phuong tién, ngoai ra hé théng nay con co6 cac
uu diém sau:

- C6 kha nidng gidm sét su di chuyén cla céac tau va
phéi hop diéu tiét giao théng;

- C6 kha nang phat hién tat ca cac muc tiéu trong luéng
va nhéan dang dugc tat ca cac muc tiéu co trang bi AlS;

- C6 kha nang hién thi dugc hudng, téc do, du bao dam va;

6/
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- Co kha nang vé va luu vét dudng di clia phuong tién trong
luéng (phuc vu cho céng tac diéu tra tai nan, su c6 hang hai);

- C6 khd nang gidm sat, nhan dang va gui thong tin t6i cac
phuong tién dugc trang bi AIS mét cach chinh xac va dé dang;

- Cho phép cac giam sat vién ctia Cang vu cé thé lién lac
bang dién thoai vé tuyén VHF, dién van téi cac phuaong tién
di chuyén trong luéng;

- C6 thé luu trit cac tin hiéu hinh anh radar, AlS va cac
tin hiéu théng tin lién lac trén kénh thoai VHF, cac d liéu
nay c6 thé dugc gidm sat truc ti€p cling nhu truy xudt su
dung lai khi can thiét.

Bén canh d6, Cang vu Hang hai Ba Nang da tang cudng
cong tac kiém tra va gidm sat cac cong trinh, du an dau tu quan
ly hang hai cho tau bién bdo dam tuan tha ding quy dinh clia
phap luat. Dong thoi, Cang vu cling ra sodt, kip thai giai quyét
nhimg khé khan, vuéng mac trong qua trinh thuc hién cac du
an trong diém; ra soét lai nguén vén phu hop dé day manh
cong tac dau tu ha tang va trang thiét bi, chudn bi co s& vat
chét - ky thuat phuc vu cho san xuét, [ap phuang an, t6 chic
khai thac tét nhat v6i mat bang hién c6 clia cdng Tién Sa. Cong
tac bé tri, sap xép nhan luc, t6 chiic bd may diéu hanh da di vao
én dinh va da phét huy hiéu qua nhdm phuc vu kip thai cho
su phét trién, dap (ng nhu cau hang héa trong thai gian dén.

2.2, Khé khan va nguyén nhan

Kho khan chung clia viéc diéu dong phuaong tién la
tinh hinh trat ty ATGT trén ludng con dién bién phuc tap,
bai lubng tau vao cang bién Da Néng dugc thiét ké hanh
hai mot chiéu. Trén luéng c6 phuaong tién tau ca chay cat
ngang qua luéng hang hai hodc ché qua tai.

Ngoai ra, con c6 hoat dong dang day tai tram Lién Chiéu va
diéu tiét hang hai trong qua trinh thuc hién duan nao vét luéng
tau vao cang bién Pa Nang. Tai du 4n nao vét luéng, Cang vu
cling véi cac co quan, don vi lién quan théng nhat bién phap
thi cdng, bdo dam an toan hang hai va diéu dong phuong
tién hgp ly khi hanh hai qua vi tri nao vét. Cdng vu cling chinh
quyén dia phuong xt ly, gidm sat chat ché hoat dong dang day,
khong lam anh hudng dén giao théng hang hai.

Trong viéc quan ly thiét bi dinh dang tau tai Cang vu
van con khé khan. Mét s6 chu tau khong hién thiét bi nhan
dang cutia VTS hodc mua céc thiét bi ré tién va chua dugc
co quan chuiic nang cap phép. C6 chi tau dugc don vi ban
san pham d8i ma nhan dang nhung théng tin khai béo lai
khong chinh xac hodc khong khai bdo ma nhan dang Viét
Nam, do d6 gay ra cac thong tin khong chinh xac trong
quan ly, dinh vi clia tau & ngoai bién.

Cang vu Hang hai Ba Nang con chua dap tng dugc cac
tiéu chudn va quy dinh quéc té, boc 16 & nhiéu mat han ché
trong qua trinh héi nhap kinh té hang hai quéc té do chi
tiéu vé ngudn von dau tu cling nhu la trinh d6 ky thuat con
chua cao. Han ché& nay dan dén tinh trang cé nhiéu phuong
tién bao hiéu hang hai qudc té vao vung nuéc ta néi chung
va cdng bién Da Nang nai riéng khéng st dung dugc hodc
khong phat huy dugc hét tac dung. Chinh vi vay, viéc
nghién ctiu phat trién va tng dung khoa hoc céng nghé
trong cdng tac bdo ddm an toan hang hai la mét nhiém vu
trong tam trong dinh hudng phét trién trong cong tac quan
ly an toan hang hai hién nay tai Cang vu Hang hai Da Nang.
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3. GIAI PHAP NANG CAO HIEU QUA QUAN LY HE
THONG HANH HAITAU BIEN (VTS) TAI CANG VU HANG
HAI DA NANG

3.1. Nang cao hiéu qua trong céng tac kiém tra va
quan ly hé théng hanh hai

Trén céc tuyén ludng trong diém, viéc kiém tra, giam
sat phuong tién dugc duy tri thudng xuyén, lién tuc.

Cang vu Hang hai Da Nang can phdéi hgp vai cac don vi
chiic ndng trong cong tac quan ly nha nuéc vé linh vuc hang
hai nhu Canh sat dudng thay, Bién phong clta khiu cdng Pa
N&ng, cac don vi c6 nhiém vy, chiic nang kiém tra, gidm sat,
tuan tra tinh hinh an ninh trat tu, dm bao an toan, anh nin
hang hai trong khu vuc cdng bién Da Nang; gil gin trat tu,
dam bdo cho céc phuong tién thuc hién nghiém chinh cac
quy dinh, quy ché ctia Cang vu cling nhu quy dinh ctia phap
luat hién hanh vé hoat ddng cang bién, hoat dng hang hai.

3.2. Nang cao nang luc quan ly va trinh d6 chuyén
moén chia can bo quan ly hang hai

Cang vu Hang hai Da Nang xac dinh con ngudi la nguén
tri thic I6n nhat ctia mot t6 chdc. Lanh dao Cang vu Hang
hai Ba Néng thudng xuyén t6 chiic cho can bd, cdng nhan
vién trong don vi, dac biét la d6i véi diéu hanh vién, thuyén
trudng, hoa tiéu dé thuc hién cong tac quan ly cdng bién va
luéng hang hai dugc bdo dam an toan. Nhan su trudc khi
vao Cang vu Hang hai Ba Nang phai dap tng dugc cac yéu
cau vé nang luc déi vdi vi tri tuyén dung. Trong cac trudng
hop cu thé, Cang vu Hang hai Da N&ng sé cé yéu cau chi tiét
vé nang luc trong yéu cau tuyén dung. Déng thai, tién hanh
danh gid nang luc céng chuc, vién chic thi viéc cing nhu
danh gia nang luc cong chug, vién chic dinh ky hang nam.

Lanh dao Cang vu Hang hai Ba Nang da thiét lap va duy
tri mot hé théng thong tin ndi bo dé dam béo cac théng tin
dugc truyén dat c6 hiéu qua trong Cang vu Hang haiba Nang.

3.3. Bién phap tang cudng co s& vat chat, trang thiét
bi cho cdng tac td chiic, quan ly hang hai

Xay dung du an dé tling budc hién dai héa va tang
cudng cong tac quan ly ludng. Ngoai ra, Cang vu can phoi
hop v6i cac nganh chiic nang dé nang cap, trang bi co s& vat
chat va nhan lyc &G manh gitp quan ly lubng moét cach chat
ché, thudng xuyén; phai c6 nang luc canh bao nguy co mat
an toan trén luéng; trang bi tau cho luc lugng kiém tra gidm
sat an toan hang hai trén luéng, lap cac tram diéu tiét, dau
tu hé thong VTS va yéu cau tau thuyén trong khu vuc trang
bi thiét bi GPS la mét trong nhiing yéu cau thiét yéu.

Nang cap hé théng két cdu ha tang, phuong tién, trang
bi, thiét bi cho tram quan ly an toan hang hai: hoan thién
hé théng hang rao vanh dai, cac cng, clia, cac 16i ra vao
khu vuc han ché, hé thong bét géc, dudng tuan tra canh
géc, chiéu sang, bai d6 biét lap theo tiéu chuan ap dung
tai cAc bén cang. Tiéu chuén héa, dau tu trang bi ddy da hé
théng phuong tién, trang bi, thiét bi quan ly an toan hang
hai. Cac gidi phap vé ki-6t tu déng, camera nhan dién tau
bién; tiing budc hién dai hoa hé théng thiét bi quan ly hang
hai theo cdng nghé tién tién clia thé gidi; tap trung nang
cap hé théng iing dung cong nghé théng tin trong quan ly,
gidm sat hé théng bao dam ATGT hang hai, x( ly khan nguy
va thuc hién cac bién phap an ninh.



Ngoai ra, cac thiét bi, co s& ha tang ctia Cang vu Hang
hai Ba Nang da dau tu mot hé théng cac thiét bi va may
moc, phong lam viéc, hé théng théng tin lién lac... dap tng
dugc cac yéu cau can giai quyét ctia don vi.

3.4. Day manh céng tac phai két hgp giira cac ban,
nganh lién quan trong viéc giam sat, bao dam ATGT
hang hai tai khu vuc cdng bién Pa Nang

Dé& cdng tac phéi két hop gilta cac ban, nganh dat dugc
két qua nhu mong muén, Cang vu Hang hai Pa Nang can
phai lam cac cong tac nhu sau:

- Can tang cudng két hgp vai Tram quan ly bao hiéu hang
hai Pa Néng, B6 Chi huy quan su Da Nang, Canh sat bién Pa
Nang lén ké hoach thudng xuyén kiém tra ludng tau vao, hé
thong phao tiéu, hé théng bao hiéu hang hai, d6ng thaiTram
trung tam VTS phai két hgp phét tin hiéu canh bao hang hai
d6i vai tau bién c6 nguy co mét an toan hang hai;

- Cang vu xay dung quy trinh phoi hop véi Cong ty TNHH
MTV Hoa tiéu hang hai Khu vuc 2, Téng cng ty Bdo dam an
toan hang hai mién Bac va cac doanh nghiép cang trong
viéc thiét [ap ké hoach diéu déng tau thuyén ra, vao cang an
toan, nhanh choéng, dat hiéu qua, dap Ung viéc xép dé hang
héa clia cac doanh nghiép cang, giup gidi phdng tau nhanh,
nhat la doi véi khéi tau container. Viéc lap ké hoach tau ra,
vao cang dugc thuc hién trén phan mém thd tuc tau bién nén
tao thuan lgi, gidm thiéu thai gian chd doi cho cac dai ly, chi
tau, déng thai dap tng duoc tiéu chi: d6 la tinh khoa hoc cao;

- Déi véi tau thuyén danh ca, Cang vu Hang hai Da Nang
phai két hop véi UBND dia phuong clia cac phudng, xa; quan,
huyén dé tuyén truyén, van déng cho ngu dan khéng danh
bat, khai thac thay hai san trong khu vuc ludng tau, viing
nudéc cang, viing neo tau dé€ dam bao an toan hang hai;

- Cong tac phéi két hop cac ban, nganh khac cé lién
quan Cang vu Hang hai Ba N8ng can thuc hién tét quy ché
phéi két hop dé nang cao an toan hang hai, TNGT hang hai
han ché xay ra.

3.5. Ap dung sang kién cai tién va tién bd khoa hoc
ky thuat vao quan ly hang hai

- Ung dung céc tién bo ky thuat vao linh vuc cong tac
bdo dam hang hai nhu: 13p dat st dung triét d€ nguén nang
lugng thién nhién (mat trdi, gio...) vao van hanh dén bién,
bdo hiéu dan luéng, giip nang cao hiéu qua kinh té va
gidm suc lao dong ndng nhoc cho ngudi lao dong;

-Déng mdi, thay thé cac can truc néi phuc vu cong tac
thay tha, diéu chinh phao va hang chuc phuong tién phuc
vu cOng tac quan ly van hanh bo hiéu;

- Trang bi t&i dién cho cac tau VS thuc hién cong tac
thay tha trong khi chua cé dt nguén vén trang bi tau thay
tha phao chuyén dung;

- Hé théng théng tin lién lac dugc tédng cudng va hoan
thién, gop phan dac luc cho viéc quan ly diéu hanh c6 hiéu
quad trong toan doanh nghiép kinh doanh tau bién.

4, KET LUAN

Tu cac phuang phéap nghién ciu, tim hiéu va phan tich,
DE tai “Dé xuat gidi phap nang cao hiéu qua viéc quan ly
hé théng hanh hai tau bién (VTS) tai Cang vu Hang hai ba
Nang” da thuc hién dugc muc dich dat ra, gém:
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- Hé théng hoda co sa ly luan trong viéc nang cao hiéu
quad quan ly hé théng hang hai tau bién (VTS) gém khai
niém, chdc nang, cac loai hé théng quan ly hang hai tau
bién. Ly ludn cing dua ra quy dinh quéc té lién quan dén hé
théng VTS; cdc van hanh, khai thac va ing dung trong céng
tac quan ly hoat dong hang hai. Cac tuyén luéng trong khu
vuc cang bién Da Néng dugc gidi thiéu dong thai bai béo
khai quat, gigi thiéu hé théng VTS tai Trung tam Diéu hanh
VTS ctia Cang vu Hang hai Da Nang.

- Tu nhitng co s& ly luan & trén, bai bao da gidi thiéu su
phét trién va ra ddi cia Cang vu Hang héiDa Nang ciing nhu
cac chic nang va bd may cda don vi dé€ cong tac quan ly
hang hai tai cdng bién Da N&ng dat hiéu qua tét, gidam thiéu
t6i da su va cham gilia cac tau bién va hoat dong an toan
trén vung bién Da N&ng. Bai bdo da phan tich hoat déng
quan ly hé théng hang hai tau bién tai Cang vu Hang hai
Da Nang gém cac ndi dung vé tuyén luéng; co s& ha tang;
t6 chiic quan ly va diéu khién hé théng phao tiéu bao hiéu
hang hai cac tuyén ludng; cong tac kiém tra giam sat hoat
dong quan ly hé théng hanh hai tai Cang vu Hang hai Da
Nang, tr d6 rat ra dugc cac két qua da dat dugc va nhiing
khé khan can dugc khac phuc.

- TU cdc mat con ton tai, bai bdo da néu 1én dinh hudng
phét trién vé cong tac quan ly hang hai déi vai tau bién clia
Cang vu Hang hai Pa Néng va dua ra cac gidi phap dé Cang
vu tham khao, danh gia dé ap dung vdi tinh hinh thuc tién
clia don vi nhu vé cong tac kiém tra va quan ly hé théng VTS;
nang cao nang luc quan ly va trinh d chuyén mon clia can
b6 quan ly hang hai; tdng cudng co sG vat chat, trang thiét bi
cho céng tac t6 chiic, quan ly hang hai; cong tac tuyén truyén
céc chinh sach ATGT hang hai; cdng tac phoi két hap véi cac
ban, nganh dé dat hiéu qua trong viéc quan ly hang hai.

-Viéc ap dung dé tai sé tao diéu kién thuan lgi viéc tang
cudng hiéu luc, hiéu qua quan ly nha nudc vé hang hai tai
khu vuc cadng bién Pa N&ng, tdng cudng an toan hang hai,
an ninh hang hai va phong ngtia 6 nhiém moi trudng.
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Nghién cu phat trién thiét bj SDR nhé gon
dé danh gid, mé phéng truyén séng vo tuyén

B ThS. NGUYEN THANH VAN®; ThS. BUI DINH THINH
Truong Bai hoc Hang hadi Viét Nam
Email: “vanntb.ddt@vimaru.edu.vn

TOM TAT: Cac thiét bi vé tuyén didu khién bing
phan mém (SDR) cé thé duoc st dung thay thé cho
cac may phan tich phd dat tién. Bai bao gidi thiéu
mo&t cong cu SDR di déng, gia ré st dung cac thiét bj
thuong mai sdn c6 (COTS) dé do dac qua trinh truyén
song RF. Thiét bi nay dé nghién clu, mé phéng cac
tin hiéu & dai tan VHF va UHF. Két qua nghién clu
cho théy thiét bi SDR c6 thé dap Ung dugc cac yéu
cau vé hoat ddng & muc cao clia modt may phan tich
phd véi muc céng suat thu dugc & muc 1,4 dB tai tan
s6 162 MHz va 1,1 dB tai tan s6 869,525 MHz.

TU KHOA: RTL-SDR, VHF, UHF, truyén séng vé tuyén.

ABSTRACT: Defined Radio (SDR)
instruments can be used to replace expensive
spectrum analyzers for RF field measurements. This
paper presents a low cost, portable SDR instrument
using commercial off the shelf (COTS) equipment
for measuring RF propagatfion. The insfrument
developed here to study, simulate signals in VHF and
UHF bands. Design of the hardware and software is
discussed, as well as the calibration of the instrument.
It is shown that the SDR instrument is capable of
performing the study to a high degree of agreement
with a commercial spectrum analyzer with the received
power of 1.4dB at 162MHz and 1.1dB at 869.525MHz.

KEYWORDS: RTL-SDR, VHF, UHF, RF propagation.

Software

1.DAT VAN BE

Cac nghién cttu vé truyén song vo tuyén hién nay dugc
thuc hién théng qua s dung cac thiét bi dat tién va thoi
gian do ludng lau dé c6 dugc mdt mé hinh truyén séng day
dud vatin cay. Nhimng tién bo hién nay vé cong nghé vo tuyén
diéu khién bang phan mém (SDR) va cac thiét bi thuong mai
san c6 (COTS), dong, gia ré mang dén kha nang phat trién
cac thiét bi, cong cu thuc hién nghién ctu truyén song vo
tuyén véi hang tram phép do trong moét khoang thai gian
ngén. Dic biét, trong viéc trién khai cac hé théng internet
van vat (loT), nhiéu nghién ctu truyén séng da dugc trién
khai d€ danh gia cac thiét bi khi trién khai loT hoac truyén
phat vé tuyén & dai tan VHF [1, 2, 3]. Hau hét cac nghién ctu
vO tuyén nay déu st dung cac thiét bi do dac dat tién hodc
vdi kha ndng do dac, phan tich phé & cac tan s6 1én t6i 22
GHz, vuot qua xa cac tan sé can thiét cho cac nghién ciu.

/0

Bai bao tap trung gidi thiéu mét cong cu c6 thé thuc
hién nghién ctu vé truyén séng vo tuyén véi hiéu nang
tuong duang vdi thiét bi phan tich phd thuong mai trong
mot s6 trudng hgp cu thé tai cac tan s6 xac dinh. Diéu nay
hudng dén tiét kiém chi phi va giam dé phc tap khi thuc
hién trién khai cac hé théng internet van vat (IoT), nhung
khong vi muc tiéu thay thé toan b cac chic nang clia thiét
bi phan tich phd thueng mai. Thiét bi dugc phat trién co
mot s6 dac diém nhu: Gia thanh thap véi hiéu nang lam
viéc tuong ducng vdi mét thiét bi phan tich phé thuong
mai tai mot s6 tan s6 xac dinh; ¢ tinh di déng cao giup
cho c6 thé thuc hién dugc rat nhiéu phép do trong khoang
thai gian ngan. Thiét bi ¢ thé thuc hién cac phép do phu
hop véi viéc trién khai cong nghé internet van vat nhu gan
mat dat, trén co thé ngudi, bd thu di ddng va bo phat &
trén tda nha véi khodng cach dudi 1 km. Nhiing trudng hgp
nay thudng st dung mo hinh truyén song Hata cho khoang
cach trén 1 km va dai tan s6 tur 150 MHz dén 1.500 MHz va
ang-ten phat dat & d6 cao t6i thiéu 30 m [4].

Bai bdo gém c6 cac phan sau: Phan 2 trinh bay vé thiét
bi do dac dua trén SDR va két qua dat dugc clia thuat toan
dugc trinh bay & Phan 3. Cuéi cung, Phan 4 dua ra mét s6
két luan va hudng phat trién.

2. THIET BI PO SU DUNG SDR

Thiét bi do nay bao gobm cac phan: phan ciing, phan
mém x{ ly trén thiét bi va phan mém hau xu ly. Véi thiét bi
RTL-SDR, thiét bi do dugc gidi thiéu co thé thuc hién khao
sat va do dac & bat ky tan s6 nao trong khoang tir 25 MHz
dén 1.750 MHz. Tuy nhién, dé xét cu thé hiéu nang cua
thiét bi, cac tan s6 dugc dé xuat danh gia bao gém tan sé
869,525 MHz va tan s6 162 MHz. Cac yéu cau can thiét cho
thiét bi do bao gém:

- Hai bang tan: Thiét bi phai c6 kha nang ghi nhan céac
phép do tai ca tan s6 162 MHz va 869,525 MHz mét cach
nhanh chéng dé ca 2 bang tan s6 déu dugc xem xét & cac
thai diém gidng nhau va cung mét vi tri.

- Tinh di dong: Thiét bi bao gém ca ang-ten phai c6
trong lugng nhe, kich thudc nhé dé dé dang mang di béi
mot ngudi di bo dé cé thé khao sat dugce & tai cac vi tri trong
khu vuc thanh thi, giéng nhu cach hé théng loT cé thé dugc
trién khai.

- Gia thanh thap: Cac thanh phan thiét bi thuong mai
san c¢6 COTS dugc st dung trong thiét bi nay sé giup cho
thiét bi cé gia thanh thap, phu hgp véi cac nhém nghién
cUlu trong trudng dai hoc.



- Tu déng hoa: Khi dugc kich hoat, thiét bi sé khéng
yéu cau phai ¢ thém cac thao tac ti ngudi st dung dé thu
nhan cac két qua do, giam do phuc tap, qua d6 tang toc do
clia qua trinh nghién cdru truyén séng vo tuyén. Cac thanh
phan cta thiét bi dugc gidi thiéu nhu & Hinh 2.1.

869,525MHz  71MHz

B6 thu GPS
RTL-SDR
B6 gii dieu ché 1

Biéu
ADC DSP khién
USB

Dau cubi cao
tan

Thiét bi xtr Iy

Hinh 2.1: Thiét bj do dac strdung SDR

2.1. Phan ciing

Cong nghé then chét cho gidi phap dugc gidi thiéu la
thiét bi RTL-SDR COTS ctia hang NooElec, vén la mét thiét
bi thu DVB-T c6 két néi vé6i PC théng qua cdng USB. Thiét bi
bao gébm mot bo gidi diéu ché Realtek RTL2832u dé thuc
hién bién dgi tin hiéu vé tuyén nhan dugc sang dang dir
lieu kénh déng pha (kénh 1) va kénh vudng pha (kénh Q).
Diéu d6 gilp cho viéc c6 thé st dung thiét bi nay la mot
thanh phan cta hé théng SDR gia ré. Phan dau cudi cao tan
cUa thiét bi sirdung IC Rafael Micro R820T2 RF tuner véi tan
sO lam viéc tir 25 MHz dén 1.750 MHz [5].

Thiét bi xtt ly c6 thé dung laptop hoac Raspberry Pi 3B.
Thiét bi RTL-SDR va céac ngoai vi khac c6 thé dugc két ndi va
diéu khién théng qua 4 c6ng USB.

Dé ty dong thu thap dit liéu vi tri cho thiét bi khi thuc
hién do dac, chic ndng b thu GPS dugc thyc thi nho st
dung chipset Ublox UBX-M8030.

3. THU'C THI CAC THUAT TOAN PANH GIA TRUYEN
SONG TREN PHAN MEM

3.1. Giai thuat va thuc thi do dac trén hé théng

Dt liéu va cac phép do dac khai tao dugc thu thap thuc
nghiém bdi thiét bi SDR dugc luu lai dé thuc hién hau xd ly
dé tim ra cac théng tin vé suy hao dudng truyén. Thuat toan
do dac trén hé théng dugc thuc hién st dung ngdn ngirlap
trinh Python. Nhu minh hoa & Hinh 3.1, dau ra cla thuat
toan tai mét tan s6 cho mét chu ky lay mau khi thiét bi do
dugc cap tin hiéu tirbo tao tin hiéu cé cong suat ra-95 dBm
tai tan s6 869,525 MHz. C6 thé thdy, c6 mét dinh 16n & chinh
gilfta, @6 chinh la muc cong suat tai tan s6 869,525 MHz. Mot
dinh nho hon & bén phia phai ctia dinh I6n, dinh nay xuat
hién do hién tugng ro thanh phan 1 chiéu (DQ) ti thiét bi
RTL-SDR va dugc bd qua bai thuat toan.

Recorded Peak Power

-77.3 dBm
869.528 MHz

-100

Recorded Estimated Noise:
-133.6 dBm RTL-SDR DC Leakage

Power (dBm)

-110

-120
~130] f

869.0 869.5 870.0 8705
Frequency (MHz)

Hinh 3.1: Tin hiéu RF duoc phan tich bdi thiét bi SDR
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Thiét bi RTL-SDR dudgc thiét lap véi cac thong so: Thiét
bi dugc diéu chinh dén tan s6 trung tam (F_) cla kénh
dang thuc hién do dac (162 MHz hoac 869,525 MHz). Tan
s6 lay mau dugc dat & gia tri 2,048 MHz do day la gia tri cao
nhat dam bdo thiét bi hoat déng &n dinh va khéng bi mat
cac mau. Thuat toan thu nhan 5.000 mau véi bang thong
phan giai (RBW) |a 409,6 Hz. Thai gian dé thu nhan d 5.000
mau la khodng 2,44 ms tai tan s6 lay mau.

Giai thuat thuc hién bién d6i FFT 18y mau va tinh toan
FFT dugc thuc hién mot tram lan vai cac két qua dugc trung
binh héa d& nhan dugc phd mugt va dé doc hon va nhiéu
dugc gidam xuéng nhu minh hoa & Hinh 4.1.

Tim kiém dinh dugc thuc hién & trong khoang +50 kHz
xung quanh tan s6 F , do dé cac dinh nam ngoai viing nay
sé dugc bd qua. Dinh & vi tri gan véi F, dugc ghi nhan dau
tién va dugc st dung dé xac dinh suy hao dudng truyén (d6
chinh la viéc do dac dau tién).

Viéc do dac ti€p theo dugc thuc hién véi 3 dinh co bién
dd 16n nhat, viéc nay dugc st dung trong trudng hop can
6 cac danh gia chi tiét hon vé phé tin hiéu.

Toan bd qua trinh do dac, danh gid va thuc hién thu
thap di liéu dugc thuc hién khéi dau véi tan s6 162 MHz.
Sau do, qua trinh dugc ldp lai véi tan s6 869,525 MHz.

3.2, Giai thuat va thuc thi tinh toan hau xur ly

Sau khi dir liéu da dugc thiét bi SDR thu thap, may tinh
PC c6 cai dat phan mém Matlab/Simulink dé thuc hién hau
xt ly, tinh toan suy hao dudng truyén, xdy dung mé hinh
truyén song mo ta suy hao dudng truyén.

Tinh todn khoadng cach dua trén dir liéu GPS: Khodng
cach gila vi tri phat tin hiéu dén cac vi tri do dac dugc xac
dinh theo toa dé GPS va céng thiic xap xi:

= A=A
d = 2rsin™! <\jsin2 (%) + cos(¢;) cos(¢) sin? (%))

Trong do:

d - Khoéng céch giiia 2 diém;

r - Ban kinh trdi dat;

@, ®,-Vido cta diém 1va diém 2;

A, A, -Kinh d6 ca diém 1 va diém 2.

Tinh toan suy hao dudng truyén ti cong suat thu dugc:
Suy hao dudng truyén ctia méi diém do dugc xac dinh
théng qua quy dudng truyén theo céng thic:

P =P+ Gy + Gy - Py

Trong do:

P_- Suy hao dudng truyén (dB);

P, - Cong suat phét do tai dau vao ang-ten (dBm);

G, -Do lgi cla ang-ten phat (dBi);

G, -Po Igi cia ang-ten thu (dBi);

P~ Cong suat thu dugc tai dau vao cia thiét bi SDR (dBm).

Cong suat phat dugc gia st cho trudc, do tai dau vao
clia ang-ten dé loai tri suy hao do cap ang-ten. Céng suat
thu dugc xac dinh béi phép do thuc hién béi thiét bi SDR.
Do Igi cla cac dng-ten dipole 1a 2,15 dBi.

Diéu chinh mé hinh suy hao kénh truyén.

Suy hao kénh truyén dugc mé hinh hoa theo loga khoang
cach. Cong sudt nhan dugc phu thudc va suy hao theo logarit
clia khodng céch gilta dang-ten phat va ang-ten thu:
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P (dB) =K+ 10ylog,(d) + X

Trong do:

P_- Suy hao dudng truyén (dB);

K - Hang s6, phu thudc vao dac tinh ang-ten va suy hao
trung binh ctia kénh truyén;

v - S6 mii cla suy hao kénh truyén;

d - Khodng cach gilta dng-ten phat va ang-ten thu;

X, - Bi€n ngau nhién chuan logarit ctia d6 léch chuén c.

dB

4. DANH GIA HIEU NANG CUA THIET BI SDR

Pé& danh gia hiéu nang cda thiét bi SDR, dau vao cla
thiét bi dugc két noi v6i may phat tin hiéu vector clia hang
Agilent véi tin hiéu dugc phat ra la song lién tuc (CW). Trudc
tién, CW c6 tan s6 trung tdm la 162 MHz, sau dé la tan s6
869,525 MHz va céng sudt phat ctia cac tin hiéu nay dugc
tang dan tur -150 dBm dén 0 dBm véi budc dich la 5 dBm.
D0 Igi ciia phan RTL-SDR trong thiét bi SDR dugc diéu chinh
thay d6i gilta 0 dB va 49,6 dB. K&t qua do dac cua thiét bi
SDR dugc thé hién & Hinh 4.1 va Hinh 4.2 tucng Uing véi tan
s6 162 MHz va tan s6 869,525 MHz véi cac do lgi ciia RTL-
SDR dugc thiét 1ap & 0 dB, 25,4 dB, 38,6 dB va 49,6 dB. T cic
Hinh 4.1 va Hinh 4.2 cho thay c6 tuong Ung véi mot khoang
cdng suat dau vao, cong suat thu nhan béi thiét bi SDR ti lé
tuyén tinh véi cong suat dau ra clla may tao tin hiéu. Trong
dai tuyén tinh nay, thiét bi SDR cho két qua phép do chinh
xac cong suat tin hiéu thu dugc. Déng thai, ting véi moi dai
tuyén tinh, khi dé loi cila RTL-SDR tang Ién dai dong cla
thiét bi SDR gidm xuéng do gidi han trén ctia RTL-SDR bi nén
khi muic tap am tang lén khi tang dé loi. Dong thai, khi do loi
tang Ién cling pho phép phat hién va do dac dugc cac muc
cbng suat tin hiéu thap hon. Vi d6 loi 49,6 dB cho phép do
dac dugc muic cong suat tin hiéu thap nhat do dat dugc do
nhay cao nhat cta thiét bi SDR. Trong dai tuyén tinh, c6 thé
thay su sai khac gilta cong suat clla may phat tin hiéu va
cong suat do bdi SDR |a khéng d6i. Ngoai ra, su sai khac trén
cling sé khac nhau & céac tan s6 khac nhau véi cung muc
cdng sudt ctla may phat tin hiéu do khac nhau mdc suy hao
két ndi clia bd chuyén mach RF & cac tan s6 (1,2 dB vdi tan
$6 162 MHz va 4,8 dB & tan s6 869,525 MHz). Su sai khac nay
dan dén su can thiét phai hiéu chinh riéng ré thiét bi SDR véi
méi tan s6 dé c6 duagc két qud do chinh xac.

---3--- 0dB Gain S-0-0-0-0-08-0-09:86
70 |5 25.4d8 Gain ¥ =5
38.64B Gain . a X

| —e— 49.6dB Gain ; H X

SDR Instrument Measurement (dB)

PRESET I

20 S S S T S S S S S S S S S|
-160-140-130-120-110-100 -90 -80 -70 -60 -50 -40 -30 -20 -10 O
Signal Generator (dBm)

Hinh 4.1: Két qua do tai tan s6 162MHz
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80 -
---%---0dB Gain -6 6066060860
70 | [-—=—25.4dB Gain a T ]
38.6dB Gain .y <
60 | |[—6— 49.6dB Gain Sy X

SDR Instrument Measurement (dB)

) I [ N N N B N A
-150-140-130-120-110-100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0
Signal Generator (dBm)
Hinh 4.2: Két qua do tai tan s6 869,525MHz

5. KET LUAN

Thiét bi do st dung RTL-SDR gia ré c6 thé dugc phat
trién va st dung trong viéc do dac, danh gia phd tan sé RF
vdi hiéu nang do dac tuong duong véi cac thiét bi chuén,
dat tién. Viéc st dung cac thiét bi RTL-SDR cho phép do dac
dugc hang tram phép do tai nhiéu vi tri khac nhau trong
khoang thaoi gian ngan, gia tang dugc ca s& di liéu cho viéc
nghién céu moé hinh truyén séng RF. Ngoai ra, véi viéc co
thé 1ap trinh lai thiét bi SDR nén c6 thé phat trién va trién
khai cac phép do dac khac cling nhu thuc hién cac thuat
toan xt ly phia sau moét cach nhanh chéng.

L&i cdm on: Nghién ctu nay dugc tai trg bagi Trudng
Dai hoc Hang hai Viét Nam trong Dé tai ma s6 DT22.23-53.
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Panh gid do chinh xac cda vj tri tau

xac dinh bang may thu GPS

khi str dung cdc ché dé 2D va 3D

trén vung bién Hai Phong

B PGS.TS. NGUYEN THAI DUONG"; ThS. NGUYEN DINH HAI

Truong Bai hoc Hang hdi Viét Nam
Email: “nguyenthaiduong@vimaru.edu.vn

TOM TAT: Hang hai hién dai ngay nay, viéc xac dinh
vi tri tau chi yéu st dung cac hé théng vé tinh dinh vi
toan cdu GNSS (Global Navigation Satellite System).
Vi tri vé tinh c6 d6 chinh xac va tin cay cao, ngay cang
phat trién va hoan thién. Do vay, si quan hang hai
frén tau bién can cé hiéu biét day du cad ly thuyét va
thuc tién dé khai thac hiéu qua may thu GPS (Global
Position System) trong cac diéu kién hoan cdnh khac
nhau. Tiép theo, cac nghién clu nhdm nang cao dé
chinh xac cda vi tri tau xac dinh bang may thu GPS
nhu: cach cai dat théng sé ban dau cho may thu,
hiéu chinh hé trac dia hai d§, tinh todn dién tich xac
suat chia vj tri tau thuc té... Trong bai bao nay, nhém
tac gid trinh bay nghién clu so sanh do6 chinh xac cda
vi fri tau xac dinh bang may thu GPS khi s& dung ché
d6 2D va 3D trén vung ven bién Hai Phong.

TU KHOA: Ché d6 2D/3D, sai s8 hé tric dia, do
chinh xac vj fri tau.

ABSTRACT: In modern navigation, ship's position
mainly is determined by Global Navigation Satellite
System. Position by satellite has high accuracy and
reliability, is increasingly developed and becomes
more excellent. Therefore, officers on board ships
need to have a full understanding of both theory
and practice to effectively exploit the GPS receiver
(Global Position System) in different conditions
and circumstances. Following the researches which
aimed to improve the accuracy of the ship's position
determined by the GPS receiver such as how to
set the initial parameters for the receiver, calibrate
the geodetic system, calculate the probability area
containing the actual position, in this paper, the
authors present a study comparing the accuracy of
ship position determined by GPS receiver when using
2D and 3D modes on Hai Phong coastal area.

KEYWORDS: 2D/3D function, datum differ, ship
position accuracy.

1. DAT VAN DPE

Trong thuc té khai thac may thu GPS, dé nang cao d6
chinh xac can thuc hién cac budc sau:

- Cai dét théng s6 ban dau nhu: dé cao dang-ten, gidi
han mdc d6 nhiéu, gi6i han dé cao vé tinh... d€ han ché sai
cUa hé théng;

- Chon thdi diém doc théng s6 vi tri trén man hinh may
thu: Chon ché dé 2D/3D, hé s6 danh gia sai s6 hinh hoc
(HDOP - Horizontal Delution Of Precision);

-Thao tac lén hai dé gidy hodc két néi véi hé théng thong
tin va chi bao hai d6 dién t (ECDIS - Electronic Chart Display
Information System): Hiéu chinh sai s& do hé trac dia khong
tuong thich, xac dinh dién tich xac sut chia vi tri tau thuc té.

Mot van dé can quan tam trong cac budc thuc hién trén
1a vi tri nhan dugc ti may thu GPS nao chinh xac hon khi st
dung ché d6 2D va 3D.Trong bai bao nay, tac gia sé nghién
cliu co sé ly thuyét va kiém nghiém thuc té dé c6 cau tra 1oi
chinh xac vé van dé nay. Két qua nghién ctu sé giup cho si
quan hang haéi c6 co s& khoa hoc dé quyét dinh st dung vi
tri tau nhan dugc tir may thu GPS & ché d6 2D hay 3D khi
dan tau tai cac khu vuc yéu cau dé chinh xac dinh vi cao.

2.HE THONG DINH VI TOAN CAU GPS

2.1. Gi6i thiéu hé théng

Hé théng vé tinh dinh vi toan cau GPS (Global Position
System) la bé phan co ban ctia hé théng vé tinh dan dudng
toan cau GNSS (Global Navigation Satellite System) do B& Quéc
phong Hoa Ky xay dung, phét trién va quan ly. Hé théng c6 tén
chinh thic la NAVSTAR/GPS, cau tric gém ¢6 3 khau sau [1]:

GPS componENTS

Hinh 2.1: Cdu trdc hé théng GPS

/3



KHOA HOC CONG NGHE

S6 07/2023

2.1.1. Khau vi tru

Khau vi tru bao goém céc vé tinh bay trén quy dao xac
dinh. Ban dau du kién thiét lap 24 vé tinh va c 8 vé tinh
bay trén mét mat phdng quy dao, sau d6, thay déi sdp xép
thanh 6 mat phdng quy dao, trén méi mat phdng quy dao
c6 4 vé tinh.

Mat phdng quy dao chuyén ddng cla vé tinh nghiéng
véi mat phang xich dao mét goc xap xi 55°va cét xich dao
tao thanh cac cung cach nhau 60°(coi vé tinh nhu mét thién
thé thi xich kinh o clia diém vé tinh cat thién xich dao khi
chuyén ddng tir Nam ban cau 1én Béc ban cau léch nhau 60°
trong hé toa dd xich dao loai Il). Su sdp xép chuyén déng
quy dao clia cac vé tinh nhu vay nham dam bao tai hau hét
cac vi tri trén bé mat trai dat vao bat ky thai diém nao cling
c6 thé nhan dugc it nhat tin hiéu cdia 6 vé tinh. T4t cd cac vé
tinh déu phat 2 tan sé mang la: L, = 1.575,42 MHz va L, =
1.227, 60 MHz.

Hai tan s6 mang dugc diéu bién véi ma goi la PRN,
nghia la ma nhiéu ngau nhién gid (Pseudo Random Noise
Codes) ban tin hang hai. Hé théng dinh vi toan cau st dung
hai loai ma ngau nhién gia:

Ma P - Ma chinh xac phuc vu dinh vi (PPS);

Ma C/A - Ma tiéu chuén phuc vu dinh vi tiéu chudn (SPS).

Hé thong dinh vi toan cau dung su diéu bién dac biét
goi la su diéu bién phé tai rong. Ky thuat nay cho phép cac
vé tinh phat déng thai cing mét tan s6 ma khong bi nhiéu
lan nhau. Hon n(a, tin hiéu lai rat bén ving khi gap cac
ngudn nhiéu khac.

Quy dao vé tinh c6 d6 cao xap xi h = 20.200 km va méi
vé tinh hoan thanh hai vong trong mét ngay dém. Hé théng
hoat d&ng véi 24 dén 32 vé tinh chuyén déng trén quy dao
xac dinh va dugc gidm sat bai khau diéu khién.

2.1.2. Khéu diéu khién

Muc dich ctia khau diéu khién la giam sét, hiéu chinh
quy dao va déng hé vé tinh dé tinh toan hinh thanh ban tin
hang hai. Theo chu ky, ban tin nay sé dugc chinh ly théong
qua tram dan déng.

Khau diéu khién hoat dong bao gém 1 tram chl dong
(tram chinh) ddt & Colorado, 5 tram gidm sat dat & Hawaii,
Kwajalein, Ascension Island, Diego Garcia va Colorado Spring
va 3 tram dan déng lap ang-ten mat dat dat & Assension
Island, Diego Garcia, Kwajalein. Cac tram déu dugc trang bi
déng hé nguyén tlr va cac may thu nhiéu kénh.

Tram chinh |a trung tdm diéu khién cta hé théng dinh
vi toan cau GPS. Tram chinh nhan thong tin tur cac tram
gidm sat dé tinh toan quy dao tuong lai cGa vé tinh nhu
ham sé thai gian va s6 hiéu chinh cho déng ho vé tinh. Ban
tin hang hai c6 cac tham sé quy dao riéng va so hiéu chinh
déng hoé cho tat ca vé tinh phat ba lan trong mét ngay
thong qua tram dan dong. Péng hé dat tai tram giam sat
& Colorado Spring dugc coi la déng hé chuén xac lap thai
gian GPS va dung dé hiéu chinh tat ca cac déng hé trong
hé théng.

2.1.3.Khau strdung

Khau st dung bao gém tat ca cac boé phan can tng
dung hé théng dinh vi toan cau GPS. Mét bo phan st dung
gém co6 ang-ten va may thu nhan tin hiéu vé tinh, tinh toén

7t

xac dinh cac théng sé dan dudng goi la may thu GPS.Thé hé
mdi, may thu con cé kha nang nhan tin hiéu tir cdc hé thong
tang cudng nhu vi sai GPS (DGPS) hay céc hé théng vi sai
hang hai khu vuc rong (tang vung) WAAS, EGNOS, MSAS dé
nang cao do chinh xac, do tin cdy trong viéc xac dinh vi tri
tau. D& may thu GPS chi thi vi tri can thuc hién cac budc sau:

- Lua chon cac vé tinh thich hop dé xac dinh vi tri dua
trén cac ban tin hang hai;

- Nhan tin hiéu da diéu bién PRN va di kién hang hai ti
vé tinh da chon;

- Do d6 tré thoi gian clia tin hiéu;

- Ghi nhan di kién hang hai cia vé tinh;

- Tinh toan thai gian va vi tri.

2.2. Nguyén ly xac dinh vi tri tau bang hé théng GPS

2.2.1. Phuong phdp do khodng cdch nghiéng t6i vé tinh

Hé théng ap dung phuong phap do khoang cach
nghiéng tGi vé tinh dé xac dinh vi tri tau. Khoang cach dugc
xac dinh théng qua viéc do hiéu thai gian song truyén lan
tU vé tinh t&i may thu:

D=CxAt=Cx(t, —t;) (1)

Trong dé: C - Van toc song truyén va C = 3.10% m/s trong
chan khong;

t.- Thai gian phat tin hiéu tu vé tinh;

t,- Thai gian may thu nhan dugc tin hiéu vé tinh.
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Hinh 2.2: So sénh théi gian cda déng hé may thu va vé tinh

Trong hé théng GPS, vé tinh phat tin hiéu vao thoi
diém (t) tinh theo thai gian chudn GPS va may thu duoc
thai diém nay. Lugng hiéu chinh sai s6 thai diém phat
séng (t) cla moi vé tinh do dong hé vé tinh khong dong
bo vai thai gian chuan GPS la At, dugc thong bao téi tat
cd may thu qua ban tin vé tinh. Gia tri At_ do tram diéu
khién xac dinh, déng hé vé tinh hiéu chinh khi nhan dugc
ban tin nén thai gian phat tin hiéu tur vé tinh (t,) tinh theo
md&c thai gian chudn GPS [2].

Thai diém tin hiéu vé tinh dén may thu (t,) xac dinh
theo déng h6 may thu. Néu déng ho vé tinh va dong hé
may thu dong bo véi nhau thi khodng cach ti may thu téi
vé tinh dugc tinh theo cong thuc (1) la chinh xac.

Thuc té€ may thu st dung dong ho thach anh ¢ sai s6
so v6i dong hé nguyén ti cla vé tinh la At,. Trén Hinh 2.2
chi ra méc chuén cta déng hé may thu (t, = 0) cham hon
50 v6i méc chuan ctia dong hé vé tinh (t,= 0) mot lugng la
At,. Thai gian tin hiéu vé tinh truyén t6i méy thu c6 sai s6
téng hop la:



t, = Aty +At, + A1,

Trong d6: At - Sai s6 clia dong hé vé tinh so véi thai
gian chudn GPS, may thu nhan gia tri nay ti ban tin hang
hai va hiéu chinh; At, - Sai s6 do khuc xa, d6 tré tang dién
ly, d8i luu. May thu hai kénh tu xac dinh dugc sai s6 nay dé
hiéu chinh. May thu hang hai mot kénh nhan lugng hiéu
chinh tir ban tin hang hai; At - Sai s6 dong h6 may thu so
vGi déng ho vé tinh, khéng xac dinh.

Dé dan gian, coi thdi gian tin hiéu vé tinh dén may thu
(t,) da dugc hiéu chinh cac sai s6 dong ho vé tinh At va sai
s6 do mai trudng truyén séng At, thi khoang cach nghiéng
tu mdy thu téi vé tinh dugc tinh theo cong thuc:

D=Cx(t, —t;)—Cx Al 2)

2.2.2. Nguyén ly xdc dinh vi tri tau

Lap hé toa d6 Dé cac (OXYZ) véi tam O trung tam trai dat,
mat phdng OXY tring mat phéng xich dao va truc OX tring
kinh tuyén géc. Trong hé toa d6 nay thoa man diéu kién [3]:

Vi tri ngudi quan sat: U (XU ,YU’ ZU);

Vi tri vé tinh: S (X, Y, 2).
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Hinh 2.3: Vj tri tuong déi gifa tau va vé tinh trong hé toa dé Dé cic

Khodng cach tir vi tri ngudi quan sat t&i vé tinh dugc
tinh nhu sau:
US?2=UC? + SC?> = AB? + BC?

D? = (X-X,)?+ (Y-Y )+ (Z-Z ) = C x (t -t +At ) (3)
Phuang trinh (3) goi la phuong trinh GPS ¢ 4 &n |3 Xy
Y, Z, At

Trudng hop st dung ché dé 3D, do khoang cach dong
thdi t6i 4 vé tinh dé c6 hé phuong trinh GPS chudn tic (4
phuong trinh, 4 &n).

(X, = X)) + (Y =Y +(Z, - Z,) =C x(t,, —t, +At,)°

(X, = X)) + (Y, = Y)Y +(Zy = Z,)) = C% X (1, —ts, + Aly)?
(X=X, + (Y, =Y, +(Z,-Z,) =C* x(t,; —ts; +At,)’ )
(X, =X, + (Y, =Y,V +(Z,-Z,) =C* x(t,, —tg +At,)

Trudng hop st dung ché d6 2D, coi trai dat la hinh cau, cai
dat do cao dng-ten vao may thu, chi can do 3 khoang cach téi
3 vé tinh van c6 hé phuong trinh GPS (4 phuong trinh, 4 4n).
Phuong trinh thi tu dugc thay bang phuaong trinh sau:

X +Y +Z=(R+H) (5)

Trong dé: R - Ban kinh trai dat va H la dé cao ang-ten.

Hai hé phuong trinh trén hoan toan gidi duogc, tu do
¢6 thé tinh toan toa d6 ngudi quan sat trong khéng gian
ba chiéu.
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Vi do dia tam:

. UA Z,
¢'= LUOA = arcsin— = are —%——
04 Joxg +79)

Kinh d6 dia tam:

A =2/XOA = arctg AXy _ arcth—U
OXy Xy

Nhdn xét: Ché d6 2D chap nhan sai s6 clia ban kinh trai
dat R va do cao ang-ten tai cac vi tri va thdi diém khac nhau
trén mat bién. Tuy nhién, ché d6 3D c6 thé xuat hién kha
nang mac sai s6 hinh hoc do viéc phai c6 chom 4 vé tinh,
nén vi tri tuong quan tao j nén goc kep gilra cac dudng vi
tri khong t6i uu. Viéc danh gia sai s6 vi tri xac dinh & ché do
2D va 3D khéng thé tach rai danh hudng cla céc loai sai s6
khac khi chuyén 1én hai d6 dé dan tau. Muc 2.2 tiép theo,
tac gia sé tién hanh thuc nghiém dé xac dinh sai s6 thuc té
cUa vi tri tau nhan dugc tir may thu GPS khi st dung ché d6
2D va 3D.

2.3.Danh gia d6 chinh xac vi tri GPS & ché d6 2D/3D

Tién hanh xac dinh vi tri tau bang may thu GPS tai vi tri
c6 dinh, phan nhom vi tri nhan dugc khi st dung ché dé 2D
va 3D. Xac dinh dién tich xac suat chia vi tri tau thuc t& dé
so sanh d6 chinh xac cta hai ché dé dinh vi. Phuong phap
xac dinh tam, ban kinh va tinh dinh huéng cta dién tich xac
sudt chdra vi tri tau thuc té da dugc tac giai nghién cdu va
céng b6 trén Tap chi Khoa hoc Cong nghé Hang hai, s6 61,
thang 01/2020 [4].

Tién hanh th nghiém, st dung bd chuyén déi, tach dir
liéu kinh vi d0 vi tri tau ti man hinh may thu GPS sang may
tinh tai khu vuc bién cdng Binh V(, Hai Phong, thai gian tu
ngay 12/02/2023 dén ngay 25/02/2023. Két qua thu dugc
nhu sau:

2.3.1. Vi tri xdc dinh bdng ché dé 2D

2D FUNCTION

Centre Radius Orient

068 125 069

Hinh 2.4: Vj tri GPS xac dinh & ché dé 2D
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Vi tritam O:Vitris6 59, toa dd (20°50'339N; 106°56'215E);
Ban kinh R:125m;

Hudng xac sudt nhat: 069° - 249°,

2.3.2. Vi tri xdc dinh bdng ché dé 3D

3D FUNCTION

Centre Radius Orient

155 109 067

Hinh 2.5: Vi tri GPS xac dinh & ché dé 3D

Vitritam O:Vitris6 59, toa d6 (20°50'326N;; 106°56'230E);

Ban kinh R:109 m;

Hudng xac suat nhat: 067° - 247°.

Nhan xét:

Phan tich két qua thu dugc, cac yéu t6 xac dinh vi tri xac
suat nhat va dién tich xac suat chira vi tritau & ché d6 2D va
3D c6 su sai léch nhu sau:

Vi tri xac sudt nhat: Sai léch vé vi d6 Ag = 0' 013S; sai
léch vé kinh d6 AN = 0' 015ES; sai s6 téng hap:

AD ~ \[(Ap)? + (A2)? ~ 0'0199 ~ 37m.

Hudng xac sudt nhat: sai léch 2°.

Ban kinh dién tich xac suat: sai léch 16 m.

3. KET LUAN

Tac giad da giai quyét dugc bai toan so sanh dé chinh
xac cla vi tri GPS trén vung bién Hai Phong. Tam, ban kinh
va tinh dinh huéng clia dién tich xac suat chia vi tri tau
nhan dugc bang may thu GPS dugc xac dinh bang phuong
phéap binh phuong nhé nhat két hop véi viéc ap dung
thuat toan Lang giéng gan nhat - KNN [5]. Tién hanh tha
nghiém tai cdng Dinh Vi (Hai Phong) cho két qua nhu sau:
Tam vong tron va tinh dinh hudng cuta dién tich xac suat
sai léch khéng dang ké; yéu t6 quan trong nhat [a ban kinh
sai s6 cO sai léch tuong d6i 16n, la 16 m, xap xi 13%. Thoi
gian va s8 liéu th&r nghiém tuy con han ché, song c6 thé
nhan dinh ban dau la vi tri GPS xac dinh & ché d6 3D trén
vuing bién Hai Phong cé doé chinh xac cao hon khi stt dung
ché& d6 2D. Tac gia sé ti€p tuc nghién cdu, thi nghiém &
nhiéu dia diém khac nhau, thdi gian 1dy di liéu dai hon dé
két qua nghién ctu da d6 tin cay. Sau do, c6 thé ap dung

/6

thuc tién dudi dang khuyén nghi cho si quan hang hai va
cac déi tugng khac c6 nhu cau st dung vi tri GPS yéu cau
dé chinh xac cao tai vung bién Hai Phong. Phuong phap
tac gid da trinh bay hoan toan cé thé 4p dung cho cac vung
bién khac ngoai Hai Phong.

L&i cdm on: Nghién ctu nay dugc tai trg bagi Trudng
Dai hoc Hang hai Viét Nam trong Dé tai ma s6 DT22-23.05.
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TOM TAT: Hé théng lai tich cuc 4 banh dan hudng -
4WS dugc trang bi trén & t6 nham tang tinh én dinh
quy dao chuyén déng & téc d6 cao va gidm ban kinh
quay vong & téc dé thdp. Hai banh xe dan hudng
phia sau duoc diéu khién dua vao géc quay vé lang
va cac théng sé& déng luc hoc chuyén déng cda 6 16
nhu van téc quay than xe; gia téc ngang; géc chuyén
déng léch hudng cla 6 t6. Trong bai bao, tac gid
trinh bay két qua diéu khién én dinh quy dao chuyén
dong cla 6 16 bang hé théng 1ai 4WS. M6 hinh co ké
dén déng luc hoc clia bd chap hanh diéu khién banh
xe dan hudng phia sau. Bo diéu khién PID véi thong
s6 dugc t6i uu bang gidi thuat di truyén GA (Genetic
Algorithm) dé giam thiéu sai léch gitta van t6c quay
than xe thuc & va ly tudng.

TU KHOA: Déng luc hoc hé théng lai bén banh,
A4WAS, diéu khién PID, gidi thuat di truyén, PID, GA.

ABSTRACT: The four-wheel active steering system
(4WAS) is equipped on the vehicle to improve
steering response, increase vehicle stability when
moving at high speed or reduce the turning radius
at low speed. The rear wheels are controlled by a
computer based on the steering wheel angle and the
vehicle's dynamic parameters, such as the yaw rate,
lateral acceleration, and yaw angle of the vehicle. In
this paper, the authors present the results of vehicle
yaw stability control via a 4WAS. The conftroller is
designed taking into account the dynamic model
of the 4WAS actuator. The parameters of the PID
controller are optimized by genetic algorithm (GA) to
minimize the yaw rate error.

KEYWORDS: Four-wheel steering system dynamics,
4WAS, PID control, genetic algorithm, PID, GA.

1. DAT VAN BE

Hé théng lai 4 banh dan huéng - 4WS dugc trang bi
trén 6 t6 nham nang cao 6n dinh quy dao chuyén déng
cla 0 t6 & toc do cao va giam ban kinh quay vong & toc do
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u diéu khién 6n dinh quy dao chuyén dong

n banh dan hudng

thap, Ia mot trong nhiéu gidi phap nham nang cao tinh an
toan chuyén dong cla 6 té néi chung va én dinh quy dao
chuyén déng ctia 6 t6 noi riéng. Piéu khién hé théng lai
4WS duoc nhiéu nha khoa hoc quan tam vé mé hinh diéu
khién, phuong phap diéu khién dé nang cao hiéu qua diéu
khién clia hé théng lai. Phuong phép diéu khién hé théng
1ai 4WS chd yéu dua vao van téc goc quay than xe, goc
chuyén déng léch huéng cua 6 t6, gia téc ngang hodc két
hop cac dai lugng trén. Nam 2008, tac gia Zhang Rong-hui
[1] da thiét 1ap mé hinh toan hoc hé théng lai 4 banh véi
tham s6 khéng xac dinh va xay dung bo diéu khién t8i uu
bén viing vGi bd loc Kalman. Két qua mé phong trén may
tinh da cho thay su én dinh bén viing vdi sy thay déi tham
s6 cGla mo hinh trong gidi han nhé. Z. Lei [2] va cac tac gia
da dé xudt mot gidi phap diéu khién théng minh hé théng
14i 4WS dya trén mang than kinh ma va thuat toan ditruyén
GA. Tinh phi tuyén cia mé hinh 16p dugc dua vao moé hinh
déng luc hoc chuyén déng ctia 6 t6. M6 hinh déng luc hoc
cla 6 t6 dugc mo hinh hda bang mang than kinh nhan tao
va dugc huan luyén bang phuong phép truyén nguoc sai sé
(Back-propagation).

Trong bai béo, tac gia thiét ké bod diéu khién PID vdi
tham s6 b6 diéu khién dugc t6i uu theo thuat todn GA dé
gidm thiéu sai léch van téc quay than xe thuc té va ly tudng.
Trén co s& md hinh déng luc hoc chuyén déng 6 t6, mo
hinh dong luc bo phan chap hanh [3]

2.MO HINH PONG LUC HOC QUAY VONG CUA O TO
VGI HE THONG LAI 4WS

Xét m6 hinh mot vét gém 3 bac tu do: dich chuyén theo
phuong doc x, theo phuong ngang y va géc quay quanh
truc thdng ding di qua trong tdm cla 6 t6 Y theo hé truc
toa do di déng XCY gan tai trong tam C 6 to.

|
|
i Fy

Hinh 2.1: Mé hinh mét vét hé théng Idi 4WS
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Trong d6: Goc quay trung binh banh xe dan hudng trudc

vasau J,,0,.Tai vling tiép xuc gitia banh xe véi mat dudng
6 cac thanh phan phan luc trong mat phdng doc va ngang

tuong ung la F,,F

F,

xr?

- F.F,.F,.Tai trong tam cla 6 t6 c6 cac

thanh phan luc quan tinh theo phuong doc mx, phucng
ngang mj, luc quan tinh ly tam /5> + > va mé-men quan
tinh Jyr.

1. Phuong trinh luc theo phuong x :

—mi —mysiny \[X* + 7 + F cosS, M
+F,sind, +F, coso, +F, sind, =0

2. Phuong trinh lyc theo phuong y:

—mj —myr cosy[i* + 3 + F, sind, Q)
—F,cosé, +F,sind, —F, coss, =0

3. Phuong trinh can bang mé-men:

=1y +1,(F, sin6, - F, cosd,) (3)
—L(F, cosS, — F, cosd,) =0

Bién d6i ta dugc:
mi=myy+F, cosd, +F, sind,
+F, cosd, + F, sind,
my =—myx+F,sind, - F  cosd,
+F, sind —F, cosd, (4)
Iy =1, (F,sind, — F, cosd,)
~L,(F, c0s8, ~ F, cos5))

St dung mé hinh 16p tuyén tinh:
F,=C,A, 1F,=C A,

;oo
F,=C,2, iF,=C,,
p+y7l,
a, :atan(yi.v/lj—@ (5)
X
ol
a, =atan[y7‘y/2]—5r
X
2 :a)bex—(fccosdf-f—j/sin(Sf +|/)l,sin§,») 6)
! R,

Gia thiét 6 td chuyén dong déu x=v,;5,;5 nhd nén

bo qua:

/8

my = —mvyy — F,-F,
Iy = *lle/’ + leyr )

vyl o
F,=C.a, =C,|——-6
4 af = f u/( VO f

F,=C,a =C,,.[%—(>:.]

Vi

.. [Caf +Car] . [llca _IZC{JV j .
y=- y- +v0 |y
my, myv,

C
+—2L5, +&5,

m m (9)

.. llzca/ + IZZCar . llcar‘ _IZCar .
V== - [ y
I, I,

I
+ ]Ca/ 6/ _ lZCurar
I I
Phuong trinh viét duéi dang ma tran:

) _ Cv! + C\'Z —(v, + lwcrl _lzcvz ) Cy1 &
e e, Woie, e.|]
.| = 2 ) +
14 LC, -1L,C, 4 C, +1 (& v LC, 7I:C),2 S, (1 O)
v, v, 1 1

Tu phuang trinh (10), bién d6i Laplace:

sX(s)=AX(s)+ BU(s)

Y(s)=CX(s) (11)
Tu phuaong trinh (11), ta cé:

sX(s)—AX(s)=BU(s)

(sI — A)X(s)=BU(s) (12)
X(s)=(sI—A)"'BU(s)

Thay phuong trinh (12) vao phuong trinh (11), Y(s)

dugc mo ta nhu sau:

Y(s) = C(sl-A)" BU(s) (13)
Thay bai cac vector théng sé ta tinh dugc:

CL,,[ bC, (b+a) ma ] C[ aC,(b+a) mb ]
—| stV s+ +—V,

Lol ™ ) TV J. v Jo
=Y(s)=
[0 1} c (14t c (144
aC,, (s+ - a) _bC,, s+ K b ) 14
J. mv,, J. mv, ( )
X 1

U(s)

oy Y[azq, +b°C, LGy } C,C,(a+b)* bC, —aC,
b 2
J.mv,g J.

A mvy,
bat:
D, = st + s[

Tu phuong trinh (14), cdc ham truyén lién quan dén cac

a’C, +bC,, c“,+cm,] C,C,(a+b)? bC, —aC,
+ + +

2
IV My Jomv, J.

dau vao va tin hiéu diéu khién:

Cy.  bC,(b+a) ma
y S+ =V (15)
v m szxo ‘]:
5 D,
C aC,(b+a) mb
s ———+—v
vv m J:v:([) Jz
5. D,
b
C,(1+-)
aC,, ot a
J. my,,
v_
s, D,
a
. Q@TJ
- s+
z mv.,
v
5 D,
Gia toc bén dugc mé ta béi phuong trinh:
a,=v,+yvy (16)

Két hgp véi phuong trinh (16) va cac ham truyén ta co:

ay Vy l

L =5+

5y Oy Iy )
. 17

a

_y:V_yS_l,_K

5. 5. 5.

Bién d6i phuong trinh (15), ta dugc ham truyén:

Co 2 bCub+a) (@+h)Cy ) (g
a, —m J.v J,
or Dy
Cyr S2+aCaf(b+a)_(a+b)Caf
a, m Jv J,
5. D



3. THIET KE BO PIEU KHIEN HE THONG LAI 4 BANH
DAN HUGNG 4WAS

Bo diéu khién PID dugc thiét ké trén co s& téi thiéu sai
lech e = (y" —y) gilia gid tri téc d6 goc quay than xe thuc
té y va toc do gdéc quay than xe mong muén ¥* dugc xac
dinh tir goc quay trung binh cla banh xe dan huéng 6 va
t6c d6 chuyén dong clia 6 to v.

e Vo,

VL) e me (Lc, -1C,, )/ 2C,,C,) (19)

Béng 3.1. Trang thai quay vong cua 6 té phy thudc vao
goc quay banh xe dan hudng s, (v6i 6 > 0: quay vong trai;
3,<0: quay vong phai) va sai léch e

5,>0[6 <0 e=0 Quay vong dung
5,>0 e>0 Quay vong thiéu
5,>0 e<0 Quay vong thua
6,<0 e>0 Quay vong thua
5,<0 e<0 Quay vong thiéu

B6 diéu khién PID diéu khién xung dién ap mé-ta diéu
khién dan déng lai sau [4, 5, 6, 71:

de(t)

V,=Ke(t)+K, j e(t)dt + K, (20)

B6 diéu khién PID dugc dua vao vong lap vdi cac hé
s6 K,,K,,K, thay d6i theo thuat toan di truyén GA véi ham
muc tiéu:

x :min(jez(x,t)dt) (21)

V6i: x=[k,.&,.k,] 1a vector hé s6 cla bo diéu khién PID.
Qua trinh t6i uu héa PID bang gidi thuat di truyén GA, cac
gid tri ctia cac tham s6 K, K, va K, thay déi theo gia t6c dua
trén muc tiéu va rang budc cla hé théng diéu khién. Qua
trinh t6i uu hda PID bdang GA la qua trinh tién hda xay ra
qua cac thé hé. Mbi thé hé sé c6 mot tap hop cac ca thé
(tdc la cac bd tham s6 PID) va cac cé thé nay sé dugc danh
gia dua trén ham muc tiéu lién quan dén hiéu qua cta bd
diéu khién. Trong qua trinh tién héa, cac ca thé t8t nhat sé
dugc chon dé tiép tuc trong thé hé tiép theo théng qua
cac toan tu di truyén nhu lai ghép va dét bién. Cac toan t
di truyén nay c6 thé tao ra su da dang gen va tao ra cac ca
thé con mdi véi cac gia tri Kp, K vaKk, khac nhau. Qua trinh
lap di lap lai dat dugc diéu kién diing hoac khi dat dugc gia
tri t6i uu. Hinh 3.1 thé hién nghiém x° :[K K,,Kd] trén
mién gia téc.

Kp K 0 Ka
s X

p?

@ ms ) o ms ) ams )

Hinh 3.1: Gid tri K ,,,K;, K ; t6i uu trén mién gia toc
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Mién nghiém x =[x, .k,.K, ] thay d&i khdng nhiéu, chon
X" =[0,299;5,321;0,0042] thuc hién mo6 phdng, danh gid hiéu qua
cla bo diéu khién thiét ké.

4.KET QUA MO PHONG VA DANH GIA

4.1. Trudng hop chuyén déng thing chiu tac dong
cuia gié ngang

Ché d6 khao sat: O t6 chay thang véi van tc 80 km/h,
géc banh xe dan huéng 6, c6 gia tri la 0 rad. Gié ngang tac
dung Ién 6 t6 mét luc 6n dinh 3 125 N va do ciing bén cta
I6p trudc la 30.000 N/rad va 16p sau la 22.000N/rad. Két qua
md phoéng thé hién trén Hinh 4.1.

2

i 8 & B

nnnnnnnnnnnnn

9]
Hinh 4.1: K&t qué mé phdng ché dé chuyén déng thing chiu tac
dbéng cua gié ngang véi van téc 80 km/h

Trén Hinh 4.1 cho thay khi sai léch e khac 0, b6 diéu
khién kich hoat tao ra tin hiéu dién 4p tu gidy tht nhat dén
gidy thar 2,5 dé quy dao chuyén dong clia 6 t6 trd vé trang
thai chuyén dong thang.

4.2. Truong hop quay vong

Ché do khdo sdt quay vong thiéu: O t6 quay vong Vdi
van toc 60 km/h, goc quay banh xe dan huéng s, dat 0,08
[rad] sau 2s. DO cling bén cla 16p trudc/sau lan lugt la:
22.000 N/rad, 30.000 N/rad.

J
79



KHOA HOC CONG NGHE

S6 07/2023

nnnnnnnnnnn

b)

Dle;1 ap mo pho}lé i
T T T

) | m “‘ |
-10 .
1

T
2 3 4 5 6 7 8 9 10
Thoi gian mo phong [s]

C
Hinh 4.2: Két qué mé phéng & ch)e""dé quay vong quay vong thiéu

Khi khéng diéu khién, gia tri sai léch e(t) dao déng 16n
va rdi vao trang thai mat 6n dinh. Hé théng diéu khién kich
hoat sau 0,23 (s) dén gidy th(r 2,12 (s) dua quy dao chuyén
doéng clia 6 té gan véi quy dao ly tudng, sai léch e vé 0.

Ché dé khao sdt quay vong thua: O t6 quay vong véi van
t6c 60 km/h, géc quay banh xe dan hudng 5, dat 0,08 [rad]
sau 2s. D6 ciing bén cua I6p trudc/sau lan lugt la: 30.000 N/
rad, 22.000 N/rad.

uuuuuu
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1 2 3 . 5

hongs]

0
Hinh 4.3: Két qud mé phdng & ché dé quay véng quay vong thira

80

Khi khéng diéu khién, gia tri sai léch e(t) dao déng 16n
va rai vao trang thai mat 6n dinh. Hé théng diéu khién kich
hoat sau 0,23(s) dén gidy thi 4(s) dua quy dao chuyén déng
cUa 6 t6 gan véi quy dao ly tudng, sai léch e vé 0, gia téc
ngang va goc léch déu giam.

5. KET LUAN

Bai bdo da thiét k& bd diéu khién PID dua trén thuat
toan di truyén GA dé t6i uu hda cac hé s6 K, K, K trén co sG
xay dung mé hinh déng luc hoc chuyén dong ctia 6 t6, mo
hinh déng luc hoc bé chap hanh. Két qua khao sét cho thay
hiéu qua cta bd diéu khién va hé théng lam viéc 6n dinh la
€0 s& NCS tién hanh cac nghién ciu tiép theo.
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Nghién cu tu dong diéu khién
thiét bj on dinh gidm I3c ngang tau thay Roto Magnus

X 4

dua trén bd diéu khién truot

B ThS. LA VAN HAI; PGS.TS. NGUYEN VAN SUGNG"; KS. LE BUC BINH

Trudng Dai hoc Hang hdi Viét Nam
Email: “nguyenvansuong@vimaru.edu.vn

TOM TAT: Trong khi tau hanh trinh trén bién, mot
trong nhing yéu t6 dnh hudng dén an toan cua tau,
lam gidm hiéu qua kinh t& clda tau hang 1a chuyén
doéng ldc ngang. Dudi tdc dong clia chuyén déng lac
ngang, hiéu qud hoat dong cla tau sé gidm dang
ké, an toan cla thuyén vién va hang hoéa sé bi dnh
hudng truc tiép, ddn dén anh hudng khéng nhé dén
cac hoat déng hang ngay cla thuyén vién va cua tau.
Ngay nay, nhu cau gidm l&c ngang tau trd nén cap
bach hon khi ngay cang cé nhiéu hoat déng trén tau
doi hoi phai dugc thuc hién & trang thai can bang cda
tau, chéng han nhu truc thang cat canh va ha canh,
ha thdy va kéo thuyén, hodc du lich gan bd... Trong
nghién clu nay, chung téi gidi thiéu va nghién clu
thiét ké bd diéu khién fruot cho thiét bi 6n dinh lac
ngang Rotor Magnus.

TU KHOA: Giam lc ngang, Rotor Magnus, bd diéu
khién, diéu khién truot.

ABSTRACT: When sailing at sea, ship's rolling
motion is one of the factors affecting on its normal
navigation. The ship's rolling movement can cause
negative effects such as: discomfort for crew and
passengers, reduced efficiency of ship operation,
as well as making potential risks of maritime safety.
Nowadays, the demand of roll reduction at low speed
becomes more urgent as an increasing number
of on-board operations require to be carried out
at low/zero speed, such as helicopter's taking-off
and landing, working boat's lowering and hoisting,
offshore cruise, etc. In this study, we introduce and
research on sliding mode control design for Magnus
rotating roll stabilizer.

KEYWORDS: Anti-rolling, magnus rotating roll
stabilizer, automatic conftroller, sliding mode control.

1. DAT VAN BE
Do anh hudng clia gi6, séng va dong chdy, tau thuy
thudng xuyén chuyén déng véi sau bac tu do, bao gém

chuyén déng dich ngang, chuyén déng xoay, chuyén dong
tién lui, thang duing, ldc doc va Iac ngang. Trong d6, chuyén
déng ldc ngang dugc coi la nguy hiém nhat viné anh huéng
xau sé lam hu hai cau trdc tau, hiéu qua hoat dong cda tau
sé giam dang k&, an toan cla thuyén vién va hang héa sé
bi anh hudng tryc tiép, dan dén anh hudng khong nho dén
cac hoat ddng hang ngay ctia thuyén vién va cta tau.

N

Hinh 1.1: Thiét bj gidm I3c ngang Rotor Magnus

Thiét bi giam lac Roto Magnus (Hinh 1.1) la mot thiét bi
gidm lac ngang hiéu qua, tao ra luc nang dé 6n dinh chuyén
dong lac ngang tau dua trén hiéu ting Magnus [1-3]. Thay vi
st dung bo vay truyén thong, hé théng st dung cac xi-lanh
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quay nhanh, tuy thudc vao huéng quay c6 thé tao ra luc
nang/ha can thiét. B& 6n dinh cudn xoay Magnus dau tién
dugc thiét ké vao nam 1980 bgi Theo Koop [1], ngudi sang
ldp va cht s& hitu clia KoopNautic Holland trudc day.

Trong nhiing nam gan day, boé 6n dinh Rotor Magnus
c6 Ung dung thuc té, dugc 4p dung nhiéu hon trén thuyén
nho. Cac nghién clu gan day, Liang va cong su [10] da
nghién clu phuong phap giam lac ngang cta hé théng
én dinh Magnus va xac dinh rang uu diém Ién nhat cda
hé théng nay so véi hé théng vay giam lac truyén théng
la gidm lac ngang hiéu qua hon khi tau & toc d6 14 hai ly
hodc thap hon.

Tuy nhién, hién tai nghién ctu vé hé théng 6n dinh
gidm lac ngang Magnus & téc d6 thap cho tau van con &
giai doan sa khai do thiéu co s& nghién ctiu va hoé trg ky
thuat. Bén canh do, bo diéu khién cho hé théng nay cha
yéu la cac bo diéu khién PID, do vay trong nghién ctiu nay
chdng t6i dé xudt mot bd diéu khién trugt cho hé théng
roto Magnus dé giam lac tau thay. Uu diém cla bo diéu
khién dé xuat la 6n dinh va bén viing véi nhiéu tac dung
bén ngoai.

2. MO HINH DONG LUC CUA HE THONG THIET BI
GIAM LAC ROTOR MAGNUS

2.1.Nguyén ly hoat déng cta thiét bi giam lac Rotor
Magnus

Hinh 2.1 mé ta nguyén ly Magnus, cdnh xy-lanh dang
quay theo chiéu kim déng ho trong chat luu chay tu trai
sang phai. Véi diéu kién dong chat luu khong dan nhiét
khong ¢é tinh nhét, 16p chat ldng xung quanh cdu tao bo
tron cla canh xy-lanh sé chuyén déng theo chuyén dong
quay clia n6, lam tang van toc cta dong chat luu néu
thudn theo hudng quay ctia xy-lanh va lam gidm van toc
dong chat luu néu roto quay theo huéng ngugc lai. Theo
nguyén ly Bernoulli, sy tang van téc cta chat luu xay ra
tuong Ung dong thai vai sy gidm 4p suat hodc sy giam
thé nang ctia chat luu. Trong Hinh 2.1, ap sudt clia bé mat
hudéng lén clia cdnh xy-lanh thap hon so véi bé mat hudng
xuéng. Su chénh léch ap suat gitra 2 bé mat hudng lén va
hudng xuéng nay dan dén su tao ra moét thanh phan luc
hudng lén vudng gdc véi truc quay va hudng cda dong
chat luu chay.

Lift

Flow
Direction
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Hinh 2.1: Hiéu tmg Magnus va cac thanh phan luc tic déng

Luc nang va luc ddy do cac tac ddong bén ngoailén canh
xy-lanh khi cé su chay bao quanh ctia mét dong chét léng
6 thé dugc tinh toan dua trén dinh ly Kutta - Joukowski:

F, =2pAvic, (M

Fp =1 pAv2Cy )

Trong do: A - Dién tich hinh chiéu cla tru xy-lanh vudng
gdc véi hudng dong chady; p - Khéi lugng riéng chat luu
chdy; V- Van toc cla chat luu chay; C, C, - Hé s6 nang va hé
s day, co thé thu dugc bang cach sir dung phuong phap
Monte Carlo mo6 phong truc tiép [7].

Bén canh d¢, dinh ly Kutta - Joukowski [4] cling dua ra
cdng thuc tinh todn luc nang do canh xy-lanh tao ra khi né
xoay tron véi mét téc do goc w trong mot dong chét luu
bao quanh:

L=pIvl (3)

Trong do: I - Chiéu dai cla canh; I' = 2nr?w - Luu s6
(hoan luu) van téc (vector c6 hudng vudng goc véi mat cat
clia canh, huéng cuta vector phu thuéc vao huéng cla luu
s0) vGi r va w mo ta ban kinh va toc d6 goc ctia canh. Thay
vao (3) cdng thic tinh todn lyc nang tré thanh:

L=2mr%plVw =KVew (4)

Trong d6: K = 2nr2pl - Hé s6 ty lé va nd ¢ thé dugc
coi la mot hang s6 néu théng s6 xy-lanh va dong luu da
dugc xac dinh trudc. V6i o = 2 2 la téc dé goc véi don vi la
vong/phdt.

Khi d6, L - Luc nang dung dé 6n dinh chuyén dong lac
ngang cla tau va no ¢6 thé dugc tinh nhu sau:

L=F;cos0 +Fycosb (5)

Trong do: 6 - G6c hgp badi van téc ve (v,n,») clia dong
chét luu va van téc v clia tau va né c6 thé dugc tinh nhu sau:

6= arctanF—D = arctan-Z~ = arctanm (6)

Fr, ! v

VGi: 13, = 1y cos & - Canh tay don clia cadnh xy-lanh
Rotor tinh ti mat phéng truc doc tay; Y, -Khoang cach gila
tadm ap sudt thay dong va trong tdm cua tau; € - Goc hop
béi Y, va dudng ca s& nam ngang; ¢ - Téc d6 lac ngang tau.



Do m6-men xoan dugc tinh béi luc nhan véi canh tay
don, nén mé-men xodn gidm ldc K c6 thé dugc tinh bang:

K. = 2Lty, = 2Lrycose (7)
Thay thé (5) vao (7) cé:
K. = 2(F; cos@ + Fp cos0)ry cos ¢ (8)

2.2. M6 hinh déng hoc lac ngang ctia tau thay

Mé hinh chuyén déng lac ngang cla tau dugc trang bi
b6 6n dinh Rotor Magnus c6 thé dugc biéu thi bang mot
phuong trinh phi tuyén tinh nhu sau [11]:

(Lix + ALx)$ + 2Ny + DGZ() + A(,¢) = —Kw—Kc )

Trong dé: ¢ - Goc lac ngang cula tau; ¢ - Téc do lac
ngang; /| va Al - Lan lugt la mé-men quan tinh lac va
mo-men quén tinh 1dc b6 sung; 2N, - Mé-men xodn gidm
ldc ngang trén mét don vi van téc goc lac hay biéu thi
hé s6 suy gidm cla chuyén déng l4c cla tau; D - Lugng
gidn nudc cla tau va 6Z(¢) - Budng cong canh tay don
6n dinh; 4(¢,$) - Sai s6 m6é hinh héa vi cac biéu thuc
toan hoc khé c6 thé mé ta chinh xac cdc mé hinh chuyén
dong cla tau; K, = DGM,a (v6i a la hiéu s6 gay nghiéng
cla séng hay la géc séng tac dung lén than tau) va K_ -
Lan lugt la moé-men tac ddng do s6ng gay ra va mé-men
x04an tao bdi rotor.

Mé&-men 6n dinh ldc ngang phi tuyén tinh dugc coi xap
xi bang mot chudi lay thira da thic bac ba véi cac Iy thira
[& nhu sau:

DGZ(¢) = DGMyp + C3¢° (10)

Trong dé: C, - Hé s6 thu dugc khi st dung phuong phap
binh phuong trung binh nho nhéat [6] va GM,, - Chiéu cao
khuynh tam ban dau cta tau.

Hé s6 gidm lac ngang N, dugc coi la mét hang s6 va né
¢6 thé dugc udc tinh bang cong thic thuc nghiém trong
truong hop khéng c6 dit liéu thd nghiém mé hinh [5].

Ny = 13/ DGMy (L + Aly,) (1

Trong dé: n - Hé s6 phan ky khong thi nguyén va né cé
thé dugc tinh bang cdng thiic Nikolaev nhu sau:
on. — _KalB® (12)
u D(32+H2) (pm

Trong dé: K, - Mot hé s6 thuc nghiém va pham vi cia né
la 0,055 ~ 0,060. L, Bva H - Lan luot la chiéu dai, chiéu réng
va d6 sau cla tau; @ - Bién do ctia géc nghiéng va nén cé
gid tri 0,5~ 0,6 rad [10].

3. THIET KE BO DIEU KHIEN TRUGT CHO THIET BI
GIAM LAC NGANG ROTO MAGNUS

Xét hé théng diéu khién thiét bi gidm lac ngang Roto
Magnus c6 phuong trinh toan hoc phi tuyén tinh nhu (9):

(L + Al ) + 2N, + DGZ() + A($, ) = — Ku— Ke

Phuaong trinh (12) c6 thé viét dugc duéi dang nhu sau:

. -1 ; .
o= m[ZN"d) +DGMop+C3d® +Ke + Ky + A(6,4)]  (13)

Pat: L :ﬁ va d,, = LKy + 4(4,4)] biéu thi cic gia tri
téng hgp khéng chdc chdn va K, = k.w. Khi do:

¢ = 2N, L. + [,DGMyp + I,C3> + koo + dy (14)

Dat x =[x, 01" = [¢.6]" 12 bién trang théi, y = x; = ¢ la
tin hiéu ra, u = w la tin hiéu vao diéu khién va d 1a tin hiéu
nhiéu, khi d6 (14) c6 thé viét dugc dudi dang nhu sau:
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X1= %>
= f)+gx).u+d (15)
y=x
Trong do:
f(x) =2N,I.x; + I,DGMyxy + L,C5x,3
g(x) = k.
d=d,

- Gid thiét 1: 9(x), 9(x) va d |a cdc ham bi chdn va tén tai
mét an s6 D théa man diéu kién |d| < p.

- Budc 1: Lua chon ham truot:

Do phuong trinh (15) la hé bac 2 nén ham truot dugc
chon nhu sau:

S(t) = é(t) + cqie(t) (16)

Trong do: e(t) = y(t) — r(¢) - Tin hiéu sai léch.

Véi y(¢) 1a tin hiéu ra (tin hiéu thuc t€) bam theo tin
hiéu dat r(t) (tin hiéu mong muén), ¢4 la hdang sé duong
chon trudc. Vi muc tiéu diéu khién 1a gidm chuyén déng lac
ngang cla tau hay ¢ = ¢ = 0, do dé tin hiéu dat r(t) =0.

Do d6, mat truot (16) sé dugc viét lai nhu sau:

S(t) = %1() + 121 (1) (17)
VGi %, = x5, SUyra:
110 = 22(8) = S(O) — 121 () (18)

Khi ham truot S(t) =0, nghiém clGa phuong trinh
(17) c6 dang x,(t) = exp(—ct), do d6 khi ¢t - w, x,(t) - 0.
S(t) = 0 dugc goi la mat trugt. Ldy dao ham cutia S@®) trong
(18) ta duoc:

S(t) = x,(t) + e1%,(t) (19)

Thay thé (18) vao (19), co:

S =1, +c1%,(8) = flx, ) + g, ). u+ c1x(0) +d(@)  (20)

- Buéic 2: Lua chon luat diéu khién truot:

Luat diéu khién trugt dugc chon nhu sau [8]:

u(®) = ——.[-f(x,©) — 12,(0) — k.sign(S(®)] 1)

gxt)’
Tinh &n dinh cia hé théng sé dugc phan tich dua trén
ly thuyét 6n dinh Lyapunov. Ta thiét ké ham Lyapunov
nhu sau:

V =25(t)* hay V = 5(8).5(2) (22)

Dé dam bao diéu kién mat truot S tién vé 0 trong qua
trinh diéu khién thi 7 = $(¢). $(£) < 0 VGi S(t) # 0.

Tu (22), ta co:

V=5@).5) = SO.(f(x,0) + glx,t).u + c1x,(®) + d(©)) (23)

Thay (21) vao (23), cé:

V= S@).[~k.sign(S@®)+ d®)] (24)

VGi IS(0)| = S(@®).sign(S@))

V=~FLIS®|+SE)d®)]

< —k.5(@) +S@) d(®)max (25)

< —kIS@®] = d@mar <0

TU (25) chung ta c6 thé biét rang diéu kién dé dam
bdo hé théng én dinh toan cuc la |S(t)] > 0, §(t) = 0 va
k = d(t)max thi thu dugc v (8) < 0.

4. KET QUA MO PHONG BO DPIEU KHIEN

Trong nghién ctu nay, ching t6i da thuc hién mét mo
phdng trén may tinh, cdng cu dugc st dung la ngon ng
lap trinh MATLAB 2014a.Tham sé clia hé thong dugc cai dat
nhu sau: f(x) = (-0,1117).x(1)+0,1938.x(1)A3-0,6438.x(2); g(x)
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=0,32; nhiéu s6ng dugc cai dat la ham d(t) = 0,35.sin(8.t). Trang thai ban dau clia thong s6 goc lac dugc cai dat: x(1) = 17 d6,
x(2) = 0 d&/giay. Két qud md phdng dugc thé hién qua Hinh 4.1 dudi day:

relling Angle {(degree)

Rol Ange:
o
|
15
107
u AABA AN A AN R AAAALARRKARRAARMAMKEASAARK ARDARAAPRANAANRAMEARARILASRARMDSARNAAN
L/J‘NW'VV'VV aTyNeEvTY RS A A AR A A A A e R A I
5
0 50 100 150 0 20 EL

Hinh 4.1: K&t qud mé phdng gidm Ic dua trén bé diéu khién truot cho thiét bi Magnus

TU két qua trong Hinh 4.1 cho thay géc lac clia tau dugc
diéu khién nam trong gidi han khong do thay vi bi lac cac
gbc I6n do anh hudng clia nhiéu séng tac dung.

5. KET LUAN

Trong nghién cltu nay, nhdm tac gia da da ing dung
b6 diéu khién ché d6 trugt (SMC) xdy dung cho bo én
dinh Rotor Magnus dé gidm chuyén déng lac ngang cla
tau. Cac dac diém clia bd 6n dinh gidm lac ngang Magnus
da dugc phan tich chi tiét va theo tinh todn va mé phong
két qua, chdng toi thay rang SMC that su hiéu qua trong
viéc gidm lac ngang. Tuy nhién, bai bdo nay méi chi thuc
hién tha nghiém mé phdng qua MATLAB, cac thir nghiém
nén tang khac sé dugc nghién cu va hoan thién trong
tuong lai.
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Nghién ctu tinh todn 6n dinh chdng 18t cda can truc cang
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TOM TAT: D& nang cao nang suét xép d& hang hoa,
gidi phong tau nhanh tai cdc cdng ma van dam bdo
an toan lao déng, mang lai ndng suat lao déng va
hiéu qua kinh té cao, cac thiét bi may nang chuyén
ngay cang duoc st dung réng rai. Dé xép dé hang
hda trong cang thudng st dung cac can truc cang cé
stc nang va tAm vdi 1én, thiét bi mang hang da dang
phu hop véi moi loai hang. Tuy nhién, vi cdc can truc
thuong lam viéc & diéu kién phuc tap dé xdy ra mat
an toan do gié, do tai tfrong... Chinh vi vay, tfrong bai
bao nay, tac gid "nghién ciu tinh toan én dinh chéng
I&t cGia can truc cang’.

TU KHOA: Can truc, 8n dinh, hé sé 8n dinh.

ABSTRACT: In order to improve cargo loading and
unloading productivity, free ships quickly at ports
while ensuring labor safety, bringing labor productivity
and high economic efficiency, lifting equipment is
increasingly widely used. For loading and unloading
goods in the Port often use Port cranes with great
lifting capacity and reach, diverse cargo carrying
equipment suitable for all types of goods. However,
because cranes often work in complex conditions, it
is easy to lose safety due to wind, load... Therefore,
in this article, the author "study of anti-roll stability
calculation of port cranes”.

KEYWORDS: Crane, stable, stability factor.

1. PAT VAN BPE

Lam thé nao dé xép d& hang hda mét cach nhanh nhét,
an toan nhat luén la méi quan tdm hang dau clia cac doanh
nghiép cang bién trong lua chon cac phuaong tién xép d&
pht hop, nhat la cac can truc cdng phuc vu cho quy trinh
xép d& hang héa cé y nghia rat quan trong trong cong tac
gidi phong tau. Khi can truc ding trén nén, dudi tac déong
clia ngoai luc nhu trong lugng vat nang, gio, cac luc quan
tinh phat sinh khi cac co cdu may lam viéc, anh hudng cua
dd déc mat nén... can truc cé thé bi lat & trang thai bi lat
hodc bi lat d6. Khi nay néi can truc bi mat én dinh. Can truc
phai ddm bdo &n dinh c & 2 trang thai: trang thai lam viéc
6 tai va khong tai. On dinh ctia can truc phai dugc kiém tra
bang tinh todn théng qua hé s6 6n dinh k cho ca 2 trang

thai. Do d6, trong pham vi bai bao nay dé cap téi tinh toan
6n dinh chéng lat cda can truc cang.

2. HE SO ON PINH

Hé s 6n dinh c6 tai la ty s6 gilta mé-men cla trong
luong cac bd phan can truc co tinh dén tat ca cac luc phu
(gié, quan tinh m& may hoac phanh cac co cadu) va anh
hudng clia géc nghiéng cho phép 16n nhat khi lam viéc,
da6i véi truc 1at va mé-men do tai trong nang Q gay ra doi
véi truc lat do.

Hé s6 6n dinh khong tai dugc xac dinh bang ty s6 gilia
mo&-men clia trong lugng cac bd phan can truc cé tinh dén
gbc nghiéng mat nén vé phia lat, d6i véi truc lat va mo-men
cta luc gié doi vai truc lat.

Trén Hinh 2.1 dan ra cac vi tri ctia can (dudng mi tén
lién nét) va truc lat (dudng nét dam) dé tinh toan 6n dinh
6 tai khi bé tri cac banh xe tya cla can truc cé dang khéc
nhau. Dang vuéng goc (Hinh 2.1a), dang hinh thang (Hinh
2.1b) va dang tam giac (Hinh 2.1¢).

1
m 2 J
4

Hinh 2.1: Vi tri cdn dé& tinh 6n dinh can truc

Tinh toan &n dinh khéng tai, can truc c6 vi tri hudng
nguac lai so vai khi ki€ém tra 8n dinh c6 tai (dudng mdai tén
nét dut). Néu dién tich chan gi6 cla phan quay can truc
trong mat phang chia can I6n hon so vdéi dién tich chén
gi6 trong mat phdng vudng goc véi can thi tién hanh kiém
tra 6n dinh bé sung khi can ¢ vi tri song song vdi truc lat.

Tri s6 clia hé s6 6n dinh cé tai phai dugc xac dinh khi
hudéng clia can vudng goc véi truc lat va khi hudng clia can
tao vai truc 1at mot géc 45°, khi nay cé tinh dén luc quan
tinh ti€p tuyén xuat hién khi phanh co cdu quay.

D6 6n dinh ctia méy dugc danh gia theo hé s6 6n dinh k_:

M

koa = 7 (1)

Trong do: M, - Mé-men gilr cta may; M, - Mé-men gay
Iat may.

Cac mé-men nay ldy doi véi truc 1at ctia may.

Tri s6 clia hé s6 6n dinh c6 tai khi khéng tinh dén cac
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luc phu va khéng tinh dén anh hudng d6 nghiéng mat nén khéng dugc nhé hon 1,4. Hé s6 6n dinh nay con dugc goi la hé
s6 6n dinh tinh khi co tai.

Tri s6 clia hé s6 8n dinh khi khéng tai dugc xac dinh khi can truc & vi tri bat Igi nhat déi véi tac dung cla luc gié & trang
thai khéng lam viéc. V&i can truc thay déi tdm vai bang nang ha can, hé s6 6n dinh khi khéng tai xac dinh khi can & vi tri lam
viéc thap nhat. Can kiém tra ca khi can & vi tri cao nhat dudi tac dung clia luc gié & trang thai lam viéc.

Dai véi can truc thay d8i tdm véi khéng dung co cdu nang ha can, hé s6 8n dinh khéng tai xac dinh khi can truc & tdm
vGi nho nhat chiu tdc dong cua tai trong gio & trang thai khong lam viéc.

3. ON BINH CUA CAN TRUC KHI CO TAI

Hinh 3.1 md t& so d6 tinh toan hé s6 8n dinh cla can truc khi cé tai. Can truc nam trén dudng nghiéng vé phia truc 13t véi
gbc déce a, chiu tai trong gi6 va quan tinh cé chiéu giam mo-men gidt. Mé-men gilr la mé-men c6 chiéu ngugc véi chiéu lat
can truc, né dugc tao ra chti yéu do trong lugng clia can truc.

S | L s
Rrmax
| Z
' /
P g
- Gsing, ! <
f op | 7
2 g !
r_,’
G
e
S R~-S/2
fr
A
EERS rln
P H|C
AR ~ s
SN P+
N
B F—Fx—t T =
N
el < Nt
AL ND |
AN
DR
N AN
AN
S 45° \X\\\
S\ AP
J0,7P+
L 0.7P

hiad 4
Hinh 3.1: So dé tinh 6n dinh cda can truc khi c6 t3i
Khi can ndm vudng goc véi truc 1at AB hodc CD, coi coso. = 1, hé s6 6n dinh dong khi c6 tai sé la:

N S — h.sing| — & maxhs _ Quy o _Qve p Gv2
k'y = aee {G. [(0,5.5 + e) — h,.sina] s0o-m?ns " ots (a—0,5.5) s .hy g.tz'hl 2)
(Q+G"ov" (Q+G' 0"’
o hy = 2 (0~ 05.5) ~ By.hy ~ PgQ.hS} > 1,15
Khi can c6 huéng tao véi truc 1at mot géc 45°, coi cosa = 1, hé s6 6n dinh dong khi c6 tai sé la:
n 1

) {G. [0,7.(05.5 + ¢) — hy. sina] — 07.Qn% rmaxhs  66.(Q+GonTmaxhs  0.7.Qv1 =

" 0,7.0.(a=0,5.5) 900—n2.hy (900-n2.hs)g.ta gty

0,5.5) — %.m - :‘_—Z.hl - °'7'(Q;t63°'" 3 hy — °'7'(Q;f;°'” 2. (@a—05.5) — Py hy — PgQ.h3} > 1,15
Khi can nam vuéng goc vai truc 1at AB hodc CD, can truc nam trén dudng ngang (géc déc a = 0), khong ké dén tai trong
gi6 va luc quan tinh, hé s6 8n dinh ¢4 tai sé la:
, G.(0,5.5+¢€)
k', = 2l0354e)
Q.(a—0,5.5)
Trong do:
Q - Trong lugng vat nang I6n nhat (ng véi tam vai dugc xac dinh theo dudng dac tinh tai trong, (kG);
G -Trong lugng can trug, (kG);
G,-Trong lugng can quy vé dau can, (kG);
r ..~ Tam vdi lén nhat tuong Uing véi tai trong nang tinh toan Q, m;
0,5S - Khoang céch ti truc quay can truc dén truc lat;
E - Khoang céch tir truc quay dén trong tdm can truc;

3)

>1,4 (4)
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v,,V,-T6c d6 nang ha hang va di chuyén can truc, m/s, khi
ha tu do, téc d6 ha hang ap dung bang 1,5 t6c d6 nang hang.

n - Téc d6 quay can truc, vg/ph;

Py Pyq- Luc gi tac dung lén can truc va hang & trang
thai lam viéc, huéng gié vudng goc véi truc lat, kG.

V', v, - Téc do dich chuyén ngang va ding cta déau
can khi co cdu thay déi tdm véi lam viéc, m/s;

t, tt, t4-Th6i gian phanh (hodc m& may) co cdu nang,
di chuyén, thay d6i tam véi va quay can trug, s.

V6i cac can truc c6 thiét bi dm bao dich chuyén ngang
khi thay d6i tdm vdi, trong cong thiic (2) va (3), thanh phan
“’*Z%(a ~05.9) dugc tinh véi Q = 0.

Cac thanh phan £2.h, 22 1, chi dugc ké dén khi kiém
tra 6n dinh c6 tai theo hudng di chuyén can truc, néu
can truc thiét ké c6 kha nang di chuyén khi c6 tai. Trong
lugng quy dan cla can truc quy vé diém dau can dugc
xac dinh tu diéu kién can bang déng nang tinh & thoi
diém bt dau qua trinh hodc cudi qua trinh phanh hoac
cudi qua trinh m& may co cau thay d6i tam véi G’ va co
cau quay G”..

V6i can thang, c6 thé ap dung ¢, = ¢, = %

V6i hé théng can can bang & can truc chan dé va can
truc ni: ¢’y = 6", = 0,6.G, + 0,5.(G, + G,)

Trong do:

G_-Trong lugng cén va thiét bi cia n6;

G,-Trong luong can phu (hay voi);

G,-Trong lugng thanh giang.

4. OGN PINH CUA CAN TRUC KHI KHONG TAI

Can & vi tri c6 tam véi nho nhat. Khi nay, can truc cé xu
hudng lat quanh truc di qua A dudi tac dung clia gi6 bat
Igi & trang thai khéng lam viéc va d6 doc clia nén noi may
dung (Hinh 4.1).

Hinh 4.1: So dé tinh 6n dinh ctia can truc khi khong tai
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Hé s6 6n dinh khong tai:
_ G.[(0,5.5-e)—hy.sinal
Pg.hz

P, - Luc gi6 8 trang thai khong lam viéc tac dung lén
can truc.

& céc can truc cé co cau thay ddi tdm véi kiéu nang ha
can bang pa-lang cap, cho phép xac dinh hé s6 én dinh khi
khoéng tai khi can & vi tri lam viéc thap nhat néu nhu diéu
kién st dung thuc té cho phép. Khi nay, can kiém tra b8
sung 6n dinh khéng tai khi can & vi tri c6 tdm véi nhoé nhat
va gi6 dugc ldy tri s6 Uing vdi trang thai lam viéc.

Khi kiém tra 8n dinh khong tai khéng dugc ké dén anh
hudng cua thiét bi kep ray.

G6c nghiéng ctia nén dudng khi kiém tra 6n dinh cho
ca 2 trudng hop cé tai va khong cé tai dugc ldy nhu sau:

Can truc dudng sat, can truc 6 to, can truc tu hanh, can
truc banh xich khi lam viéc khéng c6 chan chéng phu: o =
3°, khi c6 chan chéng phu: o = 1,5°.

Can truc lam viéc trén nén dudng tam (cong trudng) o
=20, can truc thap a = 2°.

k, > 1,15

5. KET LUAN

Viéc nghién cty, tinh toan n dinh chéng lat ctia can
truc & hai trang thai lam viéc én dinh va khéng lam viéc
bang viéc dua ra dugc hé s6 6n dinh:

N w2 . . saae s s B G.(0,5.5+¢e)
. =— >
Hé s6 6n dinh khi c6 tai sé la: k', T 1,4
_ G.[(0,5.5-e)—hq.sina]

Hé s6 6n dinh khéng tai: k, >1,15

Pg.hz

Ké&t qua cla nghién ctiu gép phan tinh toan, thiét ké
may truc dugc day du, chinh xac hon; d@m bao an toan cho
can truc khi khai thac, mang lai nang suat lao déng va hiéu
qua kinh té cao, déng thai bé sung kién thuc cho sinh vién
nganh may nang chuyén trong gidng day va hoc tap cac
mon hoc may nang chuyén, thiét bi xép d& hang héa...
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Nghién ctiu thiét ké bd thu quang s6 tich hop (OEIC)
trong hé théng théng tin quang toc dd cao

B ThS. NGO XUAN HUONG
Truong Bai hoc Hang hadi Viét Nam
Email: nxhuong@gmail.com

TOM TAT: Bé thu quang la mét thanh phan véo
cung trong yéu trong hé théng théng tin quang. Né
la thanh phan cudi cung cla hé théng truyén dan
nhung lai la noi thu nhan toan bd cac tin hiéu ma
toan tuyén dua ti, x li va hién thj ra ngoai. Vdéi chirc
nang nhu vay, bé thu quang bat budc cé dé nhay 1én,
doé tin cay cao, nhiéu thdp, dap Ung nhanh. Trudc
day, hé théng théng tin quang thudng s dung cac
thiét bi tach séng quang dé ché tao bé thu quang
nén téc dé fruyén dan chua cao. Bai bdo thuc hién
nghién ctu thiét ké bd thu quang sé tich hop (OEIC -
Optoelectronic Integrated ciruit), cho phép nang cao
t6c d6 truyén dan, déng thoi van dap Ung day du cac
yéu cau ky thuat clia hé théng théng tin quang.

TU KHOA: Hé théng théng tin quang, béd thu quang
s8 tich hop (OEIC).

ABSTRACT: Optical detector is an extremely
important component in optical communication
system. It is the last part of the transmission system,
but it plays an important role in receiving all the signals
that the whole route brings, process and display.
Therefore, the required optical receiver has great
sensitivity, high reliability, low noise, fast response.
In the past, optical communication systems often
used optical detectors to make optical receivers, so
the transmission speed was not high. The article
conducts research on the design of an integrated
optical detector (OEIC - Optoelectronic Integrated
ciruit), which allows to improve the transmission speed
while still fully meeting the technical requirements of
the optical commmunication system.

KEYWORDS: Optical
optoelectronic Integrated ciruit (OEIC).

communication  system,

1. DAT VAN DPE

La bd phdn nam G vi tri cudi cuing trong hé théng, bo
thu quang gitt vai trd quan trong, ndm bat tat ca cac dac
diém tac dong trén toan bo tuyén dua dén va do do hiéu
suat sé truc ti€p anh hudng dén chat lugng téng thé. Day |a
b6 phan dé chuyén déi tin hiéu tir dang quang sang dang
dién. Yéu cau dat ra la phai c6 dé nhay cao, phan héi nhanh,
tap am giam, chi phi thap va dam bao dé dang tin cao. Cho
nén, thiét bi thu quang phai ¢6 tinh toan dién va chi tiét
trén ca vé cau tric va cac tham s6 dac tinh ky thuat. Khi gidi
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thiéu vé bo thu quang theo moét phuong thic dé tiép can
vao thuc té dé ngudi doc cé thé lién hé truc tiép vdi cac hé
théng dang khai thac trong mang truyén dan quang.

Trén cac hé théng théng tin quang, thiét bi thu quang
la mét trong cac thiét bi rdt quan trong va can thiét, thuc
hién chuyén tin hiéu tir dang quang sang dang dién.

Tin hiéu dang quang chuyén sang tin hiéu dién do bd
chuyén déi (O/E) quang - dién.

Tai thiét bi chuyén déi quang - dién 1a b tach song
diode quang, la mét b tach séng theo luat binh phuong vi
no bién déi cdng suat quang thu mét cach truc ti€p thanh
dong dién hay dong quang tai phia dau ra. Do dé, loai b6
thu nay goi la bo thu tach séng truc tiép.

Thanh phan thuc hién tach séng cta bd chuyén déi
quang - dién (O/E) c6 thé 1a mét diode quang pin hodc
diode quang thac - APD.

Dau tién, tin hiéu quang & bén phat sé téi soi dan
quang bi suy giam dan va tang méo ti 1& chiéu dai khoang
cach truyén dan bsi anh hudng tén sac, tan xa va hap thu
tai soi quang dan, cho nén may thu quang dugc hoat déng
trong moi trudng bi tac dong bdi nhiéu yéu té.

Ché tao bd thu quang phtic tap va khé khan hon so véi bo
phat quang. B&i vi, ngay ca doi vdi tin hiéu thu dugc cuc yéu
hodc bi méo thi yéu cdu may thu van phai thu dugc va phan
biét dugc cac thanh phan tap am vai tin hiéu. Trén thuc té, vai
b6 thu quang digital,  dau ra bo tach song thu dugc tin hiéu
dién yéu dugc khuéch dai bai cac bo khuéch dai dong dién va
dugc can bang nha bd san bang va dugc khéi phuc nhd mach
quyét dinh. D€ dat mét dudng truyén dai véi bit ¢ téc d6 Ion
ay thi bo thu quang can dap Uing hai yéu cau chinh sau:

- Co tilé SNR cao va kha nang thu c6 d6 nhay cao;

- Lam viéc dugc & diéu kién tin hiéu c6 dai tan I6n.

Hién nay, c6 rat nhiéu kiéu bd thu quang cédng nghé
mdéi dugc dung da dem t6i nhiéu Ung dung hiéu qua cho
su thanh cong cta ky thuat thong tin quang clia mang ludi
vién thong. Nham c6 moét bd thu quang t6t la yéu té can
thiét, trai lai n6 phu thudc vao yéu t6 phan ti O/E, phan t
khuéch dai dién, mach quyét dinh cling nhu qua trinh thiét
ké bo thu t6i uu. B6 thu quang thudng st dung hai loai la
b6 tach song photodiode pin va bo tach séng photodiode
quang thac APD.

2. CAU TRUC BO THU QUANG VA CAC YEU CAU POI
VOI BO THU QUANG

2.1. Cau tric

C&u trac dién hinh ctia bd thu quang gém b tach séng,
bd khuéch dai va mach x( ly tin hiéu. Bé khuéch dai cua



may thu quang bao gém cac b tién khuéch dai va khuéch
dai. Tur d6, c6 thé thay rang cau hinh chung clia mét bo thu
quang bao gébm nhém front - end, mét kénh tuyén tinh
va mét phan khéi phuc tin hiéu sé. Tin hiéu quang dugc
chuyén déi thanh tin hiéu dién suy gidm, diode quang
chuyén déi thanh tin hiéu dién, ti d6 khuéch dai dé cac
mach dién ha nguén xu ly. Trong tam clia dé tai la tim hiéu
may thu quang ky thuat sé (digital).

Ngu6n nhiéu anh hudng dén cho bé tach séng st dung
diode quang pin va b tach séng st dung diode quang thac
- APD. N6 &nh hudng dén ti Ié tin hiéu trén nhiéu (SNR), ma
do6i tugng xét dén la bd thu quang sé thi viéc sir dung bé thu
quang s6 sé khong tranh khoi c6 cac nhiéu va méo tin hiéu
trong qua trinh thu lam cho phét sinh 16i. Ngoai ra, trong qua
trinh tach séng quang, tin hiéu cta dong dién do bo tach
song tao ra qua yéu nén nguén nhiéu anh huéng dén no.

& e(t)

P(t)
& c Ra o RO
3

Hinh 2.1: So dé bé thu quang s6

Trong Hinh 2.1 1a m6 ta ctia bd thu quang s6. Cau hinh
may thu quang s6 bao gom bo tach séng anh sang, mach
khuéch dai, bo can bang va mach quyét dinh. Gia s, diode
quang pin dugc st dung trong may thu quang nay thi b6
tach séng cé cac tham s6 nhu sau: dién tré tai R , dién tré
dinh dp R, dién dung C,, hiéu suat lugng ti n, dong nhiéu
nhiét sinh ra do dién trd tai la i(t).

C6 hai yéu t6 can xem xét khi cdu hinh mot may thu
quang ky thuat s6 nhu da moé ta & trén. Nhiéu dau vao
va nhiéu nhiét. Ti€p theo, c6 mét mach can bang sau bo
khuéch dai, thudng dugc st dung la bd loc phat tan so6
tuyén tinh. Mot tin hiéu déng hé dugc dp dung cho dau
vao clia mach quyét dinh, trong dé can quan tdm dén phan
truéc bod thu quang. Phan nay quyét dinh kha nang cta
may thu quang trong viéc dap Ung t6c do bit va khoang
céch truyén cao clia hé théng théng tin quang. Dé dap
(ing cac yéu cau nay, téc do bit va dd nhay thu phai dugc
can bang khi thiét ké phan trudc ciia mdy thu quang. R c6
thé lam cho dién 4p dau vao bd tién khuéch dai tang, cho
phép thiét ké phan trudc bo thu quang trd khang cao. Véi
b6 thu quang trd khang cao nay, khi st dung c6 thé gidm
nhiéu nhiét va tang d6 nhay thu. Bién trd tdi nhé R tao ra
phan trudc ctia bé thu quang cé trd khang thap. Bang cach
st dung bd thu quang trg khang thap, c6 thé lam giam d6
nhay clia bé thu va déi lai, ting bang théng cho hé théng.

2.2. Mét s6 yéu cau ky thuat déi véi bd thu quang

2.2.1. Nhiéu trong bo thu quang

Qua trinh thiét ké may thu quang trong hé théng
thong tin quang rat phuc tap, do bd thu quang phai tach
song dugc cac tin hiéu rat yéu va da bi anh hudng béi cac
nhiéu va méo dan téi tinh trang bi bién dang, sau d6 phai
chon lua dugc tin hiéu s6 dugc truyén. Ciing chinh trong
qua trinh tach séng & bd thu quang né ciling chiu cac tac
dong khéac nhau nhu nhiéu hay cac cac anh huéng bai viéc
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tach song. Nai sinh ra nhiéu c6 thé xuat hién do cac yéu t6
tur bén ngoai hé théng hodc ngay trong chinh néi tai cla
ban than hé théng.

Da6i vai nhiéu lugng t, nguyén nhan xuat hién nhiéu
lugng tur trong bo tach séng anh séng la do toc d6 dén
ngau nhién cta cac photon. Do nhiéu lugng tir phu thudc
vao muc tin hién nén & bo tach séng st dung diode quang
pin thudng c6 muc dau vao quang 1én thi né anh hudng rat
nhiéu. Anh hudng 16n hon khi st dung bo tach séng diing
diode quang thac - APD vaGi hé s6 nhan thac M.

Mot hiéu iing anh hudng dén tin hiéu rat troi nita trong
bé thu quang chinh la nhiéu nhiét. Néu ti s6 S/N cia mach
tach song st dung diode quang pin thdp thi nhiéu nhiét
sé tang. Tuy nhién, loai nhiéu nay c6 thé dugc gidm di nho
vao cac phuong phap ky thuat chudn do né c6 tinh chat
Gaussian. Cu6i cung la nhiéu ISI, dugc sinh ra tir su dan
xung trong sgi quang.

Céc tham s6 dé danh gia chat lugng clia bd phat séng
anh sang thi ty lé tin hiéu trén nhiéu - SNR (Signal - to -
Noise Ratio) la tham s6 can thiét nhat. D6i véi may thu
quang tuong tu, ti Ié tin hiéu trén tap am - SNR xac dinh
chat lugng. Con d6i véi bo thu quang so (Digital), nd quyét
dinh d6 nhay thu. Mdic cong suat tin hiéu quang sau khi
lan truyén doc theo cap quang rat yéu tai bo thu quang.
Khi lan truyén doc theo cap quang, tin hiéu quang bi suy
hao ngay trén dudng truyén. Dudng truyén cang dai (cap
quang cang dai) thi tin hiéu quang thu dugc cang bi suy
hao manh, tir dé yéu cau déi véi mot bé thu quang la: Mach
tach song anh sang phai phat ra cong suat tin hiéu Ién nén
can ¢6 hiéu suat lugng t cao va nhiéu cang nhé cang dap
Uing yéu cau.

2.2.2. B¢ nhay cua mdy thu quang

D6 nhay clla may thu quang la muc trung binh cho
phép t6i thi€u clia cong sudt quang thu dugc tai diém
chuén trén sgi quang ngay trudc bd ghép quang may thu
ma van duy tri ti 1& 16i bit BER xac dinh trudc.

Véi cac bo thu st dung diéu ché truc tiép thi trudc khi
dua dén cac PD, tin hiéu khéng dugc diéu ché ngoai nén rat
yéu. Tin hiéu yéu nay dugc khuéch dai va loc trudc khi dua
téi mach quyét dinh: Néu Vout (t) cao hon dién dp nguéng
thi mach sé quyét dinh la bit “1” va nguac lai la bit “0”. Tuy
nhién, do trong bd thu luén tén tai nhiéu cling nhu hién
tugng nhiéu xuyén ky tu, dan téi thu sai.

D6 nhay clia mdy thu quang dugc quyét dinh béi cac
mach khuéch dai véi cac diode tach séng quang. Do dé,
yéu cau thiét ké cadc mach khuéch dai nham dat dugc SNR
I6n nhat sao cho nhiéu nho nhat.

3. THIET KE BO THU QUANG SO TiCH HOP PAP UNG
TRUYEN DANTOC PO CAO

Hién nay, vai doi hoi cta thuc tién vé sif dung cac hé
théng c6 toc d6 truyén dan cao hang Gbit/s trg 1én, tham
chi Thit/s da dan t&i yéu cau clia bd nhay thu cao hon va
nhiéu rat nhé méi dap ting dugc. Trong khi dé, néu st dung
cac mach c6 tré khang cao nhu trén, ké ca c6 st dung mach
khuéch dai c6 héi ti€p thi van kho thuc hién do c6 thém
khau tich phan RC. Péng thdi, véi sy phat trién nhanh
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chéng clia cong nghé vi mach tich hgp da thuc day su
phét trién cac bo thu quang st dung vi mach dé khic phuc
cac nhugc diém nay. Chinh vi vay, viéc thiét ké cac bd thu
quang da dugc hinh thanh va phat trién, hién da c6 mat
trén thj trudng. Thay vi s&t dung mach khuéch dai véi cac
phan tl rdi rac, viéc thiét ké tré nén don gian hon véi cac
chip dién tu tich hop dé phat trién cac bd thu OEIC (1a viét
tat cta bo tach song O/E va mach tich hop - IC). Pay la cac
b6 thu dugc thiét ké trén cdng nghé vi mach.

Thong thudng, mot bé thu OEIC, bao gobm mét mach
bu c6 thé hoat ddng nhu mot bd khuéch dai cdm bién,
dugc két néi véi PD. Tin hiéu dong bo, dugc dong bd hda
Vi lubng dir liéu dén, dugc diéu khién va chuyén déi nhs
(ing dung cac CMOS. Tin hiéu xung déng bo cho phép dat
mach bu vé trang thai én dinh, dugc dic trung bdi Vout
+=Vout- =Vdd / 2. Néu bit dt liéu dén tuong (ing vdi logic
‘0, tuc la khéng cé dnh sang nao chiéu sang PD khong bi
chan, trang thai 6n dinh clia mach bu bi mat 6n dinh do
PD bi khoa, nh& bd dém dau ra ma mach bu dugc chuyén
dén trang thai 6n dinh ti€p theo. Ngugc lai, néu bit dit liéu
dén tuong tng véi logic ‘1) tic la PD khéng bi chan duoc
chiéu sang, dong quang dugc tao ra va diéu khién mach
sang trang thai 6n dinh khac.

Tuy theo budc séng cong tdc ma cac bd thu nay dugc
thiét ké st dung vat liéu ché tao tuong Ung. Chdng han, tai
A= (1.3 + 1.6) um chi can st dung vat liéu InP. Tuy nhién,
vdi su phd bién clia GaAs, c6 thé thiét ké bo thu dua trén
InGaAs. Cac bd thu dua trén InGaAs dugc phat trién ti cac
b6 thu InP. Bén canh d6, ngudi ta c6 thé sir dung cac vi
mach quang tich hgp nh& st dung PIN t6 hgp vdi tranzitor
FET hodc cac phan t& khuéch dai HEMT, la cac tranzitor c6
d6 linh d6ng dién tir cao dua trén vat liéu InP, cho phép toc
d6 cta hé théng dat dugc ¢& 10 Gbit/s. Hién nay, cac bd
thu nay cé thé hoat dong tai bang tan 22 GHz va cé thé cho
phép t6c do 20 Gbit/s.

Mot cach tiép can khéc trong thiét ké cac bo thu tich
hop la sir dung cac HBT - cac BJT ¢o tiép giap di thé mac
collector chung, cho phép bédng tan hoat déng c& 16 GHz
tai budc song céng tac 1.550 nm vai téc do truyén dan 1én
t&i 20 Gbit/s. Su phat trién cac bo thu trén co s& két hap
cac diode quang tach song MSM véi HEMT, cho phép bang
tan hoat déng khoang 18,5 GHz khi st dung thém phan t
hoi tiép.

May thu tich hgp OEIC dugc ché tao theo céng nghé
CMOS ASIC 0.35 um V@i cac PD chan tich hgp. Nhg gidm
dién dung cua cac PD, khodng 50 fF, phuong phap ky thuat
$8 c6 thé dugc st dung cho bd thu, loai bd nhu cdu mach
khuéch dai tré khang cao lam tang thém dién tich chip ma
khéng dnh hudng dén dé nhay téng thé clia bé thu.

Khi st dung cong nghé CMOS 32 nm cho phép nang
cao dat hiéu sudt nang lugng véi cong suét trung binh
quang dau vao la -1,7 dBm; véi bd khuéch dai sau trong
CMOS dién ap cao 0,35 um dat dugc do nhay -31,8 dBm.
OEIC cho dé nhay -26,0 dBm & t6c d6 400 Mbit/s va -27,4
dBm & 350 Mbit/s, khi hoat déng & 635 nm va BER = 10-9.
So sanh véi quang hoc tich hop dugc cong bé khac may
thu, do hoat dong ky thuat s6 clia ching, phu thuéc nhiéu
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vao céng nghé vé téc do khi mé réng dén cac nit ngan
hon; dac biét, dat dugc hoat dong & Gb/s khi trién khai véi
CMOS 250 nm va 90 nm, trong khi hoat déng & 320 Mbit/s
& 180 Mbit/s str dung CMOS 0,8 um va 0,7 um tuong Ung.

Nhu da phan tich 6 Phan 2.2, thiét ké cac mach khuéch
dai cho b thu la phuc tap nhat vi n6 lién quan téi dé nhay
clia mdy thu. Hon nia, van dé nay cang tré thanh thach
thic khi yéu cau vé téc dé truyén dan cao vai cu ly truyén
dan tang, dat ra viéc dung hoa gilta d6 nhay véi yéu cau
chat lugng cla hé théng truyén dan ma dé giai quyét can
ting dung cdng nghé vi mach trong thiét ké, thé hién trén
Hinh 3.1 cho phép t6c dé 10 Gbit/s.

! IC tién

I[/ khuéch dai
1

"™

Hinh 3.2: Vi mach OEIC

4, KET LUAN

Bai bao thuc hién nghién cltu cau tric va cac yéu cau
ky thuat co ban déi véi bé thu quang trong hé théng thong
tin quang.Trén co sG do, tac gia da thuc hién thiét ké bo thu
quang st dung vi mach OEIC, cho phép nang cao téc do
truyén dan cla hé théng.

Tai liéu tham khao
[1].VGVan San, Hé théng théng tin quang, NXB. Buu dién.

Ngay nhan bai: 10/5/2023
Ngay chap nhan dang: 16/6/2023
Ngudi phan bién: TS. Pham Viét Hung
ThS. Nguyén Thi Thanh Van



KHOA HOC CONG NGHE

S6 07/2023

Piéu khién bam qui dao
d3t cho thiét bj I3n khéng nguoi 1ai (AUV)
véi téc do khong doi

B TS. DO KHAC TIEP

Truong Bai hoc Hang hdi Viét Nam
Email: dokhactiep@vimaru.edu.vn

TOM TAT: Bai bao trinh bay vé& van dé& bam qui
dao cho thiét bi 18n khéng ngudi 1ai (AUV) véi téc
d6 khéng déi. Ngay nay, AUV duoc ing dung trong
nhiéu Iinh vuc nhu khdm pha dai duong, cac nhiém
vy khoa hoc va quan su... Cé nhiéu thach thuc, kho
khan trong viéc diéu khién AUV do su phuc tap cla
Mo hinh AUV, tinh khéng chic chan va nhiéu loan
clia mdi truong... Didu khién bam qui dao cho thiét
bi 1an khéng nguoi 1ai duoc gidi thiéu trong bai bao
st dung bd diéu khién PID nham duy tri én dinh téc
a6 cho AUV dudi tac dong cla mébi trudng. Bo diéu
khién PID sé tu déng diéu chinh téc d6 cla chan vit
trén AUV nhdm gitp AUV hanh trinh theo qui dao
dat trudc véi sai léch 1a nhd nhat. Két qua cla qua
frinh thuc hién diéu khién bam qui dao cla AUV
duoc thuc hién mé phdng trén Matlab/Simulink. Tu
két qud mé phdng cho thay viéc thuc hién diéu khién
bam qui dao vdi téc d6 khong déi cho AUV duoc
thuc hién nhanh chéng va tuong déi chinh xac.

TU KHOA: AUV, diéu khién bam qui dao, Matlab/
Simulink, bd diéu khién PID.

ABSTRACT: This paper presents the problem of
tracking the trajectory of an AUV at a constant
speed. Today AUVs are applied in many fields such
as ocean exploration, scientific and military missions,
etc. There are many challenges and difficulties
in controlling AUVs due to the complexity of AUV
models, computational uncertainty and disturbance
of the environment... Trajectory tracking control for
an AUV introduced in the article uses PD controller
to maintain speed stability for UAV under the
influence of environment. school. The PD controller
will automatically adjust the speed of the propeller
on the UAV 1o help the UAV cruise along the preset
trajectory with the smallest deviation. The results of
the AUV's tracing control process are simulated on
Matlab/Simulink. From the simulation results, it is
shown that the implementation of orbital tracking
control at a constant speed for AUV is done quickly
and relatively accurately.

KEYWORDS: AUV, ftrajectory tracking control,
Matlab/Simulink, PID controller.

1.DAT VAN DE

Mét trong nhiing van dé trong viéc diéu khién AUV la
lam thé nao dé nhing phuong tién nay cé thé di theo mét
quy dao. Cac thuat toan diéu khién nham tao ra qui dao va
thuc hién diéu khién bam quy dao cho AUV da dugc nghién
ctru nhiéu trong nhiing ndm gan day. Cac phuong tién tu
hanh dudi nudc (AUV) ddng mét vai trd quan trong trong
viéc kham phd cac dai duong, cling nhu trong cac nhiém
vu khoa hoc va quan sy. Nhiing phuong tién nay dugc yéu
cau thuc hién cac loai nhiém vu khac nhau ma khoéng cé
su tuong tac clia ngudi diéu khién con ngudi trong khi van
hoat dong t6t trong nhiéu diéu kién tai trong khac nhau va
vé6i cdc dong hai luu khong xac dinh.

Su phtic tap ctia ddng luc hoc AUV khién viéc diéu khién
ching tr& thanh mot nhiém vu day thach thiac. Nhiing
thach thdc nay bao gom déng luc phi tuyén tinh cia AUV,
cac hiéu tiing dong khéng dugc mé hinh hoéa, sukhdng chéc
chan clia hé théng va cac nhiéu loan clia méi trudng lam
viéc. Hon nifa, cdc nguyén mau AUV théng thusng khéng
hoat dong t6t khi s6 lugng dau vao diéu khién it han bac tu
do clia phuaong tién. Nhiing thach thic nay lam cho van dé
kiém soat AUV trd nén rat hap dan déi véi cac nha nghién
ctu. Do d6, nhiing thach thuc nay cing véi cac ing dung
rong rai cla cac phuong tién tu hanh dudgi nudc la déng luc
chinh d@é thuc hién cac cdng trinh nghién cutu cho thiét bi
dac biét nay. M6 hinh sdu bac tu do (DOF) clia AUV rét phi
tuyén va rat phuc tap [1, 2]. Pa c6 nhiing nghién ctu véi
céc cach tiép can khac nhau dugc st dung dé ddi pho véi
su phuic tap va tinh phi tuyén tinh ctia AUV. Tinh phi tuyén
cao ctia AUV da dugc xt ly trong moét s6 cong trinh thong
qua viéc tuyén tinh héa mé hinh xung quanh cac diém van
hanh. Mét cach tiép can phé bién dugc st dung trong viéc
diéu khién AUV la chia mé hinh 6 DOF cia AUV thanh cac
mé hinh tuang tac nhé han véi cac chuyén déng ngang va
chuyén dong thang ding. D€ gidam bét su phic tap cia md
hinh téng thé ctia AUV, céc tac gia ca [3] da chia mé hinh
thanh ba hé théng con dé kiém soat téc do, 1ai va lan.

Diéu khién chuyén déng ctia AUV c6 thé cd cac muc
tiéu hodc chién luoc diéu khién khac nhau nhu theo déi
quy dao, theo déi dudng dan va theo déi diém. Theo déi
quy dao dé cap dén viéc thiét ké cac lut diéu khién sao cho
phuong tién di theo quy dao mong muén, cé tham s6 thai
gian trong khi dudng di theo yéu cau dudng di khong phu
thudc vao thai gian va dugc thé hién dudi dang mé ta hinh
hoc clia né [4, 5]. Déi véi van dé diéu khién theo d6i diém
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dudng, can phai hudng dan AUV qua mot loat cac diém
dudng gitia vi tri xuat phat véi vi tri cudi cing mong muén.
Trong tam cla bai bao la trinh bay phuang phap diéu khién
bam quy dao ctia AUV véi téc do khong déi.

Bai bao dugc trinh bay véi bé cuc: Phan 2 trinh bay vé
mo hinh toan hoc va dong hoc cia AUV, Phan 3 trinh bay
vé thuat toan diéu khién bam qui dao dat, Phan 4 trinh bay
vé chuong trinh va két qua mé phong va phan cudi cing
la két luan.

2. MO HINH TOAN HOC VA DONG HOC CUA AUV

Dé& xay dung mé hinh toan hoc cho AUV, ching ta c6
thé& xem AUV trong khéng gian nhu mét robot cé 6 bac tu
do doc lap (6 DOF). Chon hé truc toa d6 dugc gan trén AUV
nhu Hinh 2.1.

Earth Coordinate

p
Body Coordinate ("0l

Hinh 2.1: Hé truc toa dé BODY cta AUV
(the body-fixed reference frame)

Béng 2.1. Bang qui udc cac dai luong co ban cia AUV

DOF| Chuyén déng Lfr cva V?’n V’g triva
moé-men| toc | goc Euler

1 Chuyén déng trong X " «

truc x (Surge)
Chuyén dong trong

2 trucy (Sway) Y v y

3 Chuyén déng trong 7 w .
truc z (Heave)
Chuyén déng

4 quanh truc x (Roll) K P ¢
Chuyén déng

> quanh trucy (Pitch) M a 0
Chuyén dong

6 quanh truc z (Yaw) N ' v

Céac chuyén dong chung ca AUV trong hé 6 DOF c6
thé dugc mo ta:

X = mlii+qw—v.r] 1
Y =m[v+ru—pw] (2)
Z =W+ pv—qa] (3)
K=1p+(~1)gr (4)
M=14+(,~1)rp (5)
N="Li+(I,~1)pq (6)

Trong do: |, I, 1,- Mé-men quén tinh cdia AUV theo céc
truc lan luot la x, y, z.

3. THUAT TOAN PIEU KHIEN AUV BAM QUi DAO DAT
Gid st AUV c¢6 toa do trong hé truc toa do {n} di
chuyén trong mat phdng nam ngang va bam theo quy
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dao mong muén la mét doan thdng dugc tao thanh tu
hai diém chuyén hudng p! =[x.y] va pi=[x..00]
nhu trong Hinh 2.2, van toc va huéng di AUV sé dugc xac
dinh nhu sau:

U(0) =30 + 507 @)
2(1) = atan 2(3(0), %(1)) € [-7, 7] (8)

DE xac dinh sai s6 bam quy dao clia con tau e(t), ta tién
hanh chuyén toa d6 clia con tau trong hé truc toa do {n}
sang hé truc toa do tham chiéu véi géc dat tai waypoint
pi =[x.2.] vahé truc toa do tham chiéu nay quay quanh truc
zn clia hé truc toa dé {n} mét goc a, dugc xac dinh nhu sau:

a=atan2(y,, = v, X, —X;) 9)

&) =R, (a) [p"(0) - p}] (10)

Trong do: =) =[s(.e); s(t) - Khodng cach along-track;
e(t) - Sai s6 bam qui dao.

Gia tricla matran R (a,)" dugc tinh nhu sau:

a, =atan2(y,,, — v, X, — %) 11

Ta ¢6 thé xac dinh dugc sai s6 bam quy dao cda AUV
nhu sau:

e(t)=—x(t)—x,]sina, +[y()— y,]cosa, (12)

Nhiém vu chinh clia hé théng dan dudng (Guidance)
la tinh todn cac trang thai mong muén giip cho AUV
bam theo quy dao dugc dinh trudc, diéu nay cling tuong
duong véi viéc hé théng dan dudng phai lam cho sai s6
bam quy dao e(t) tién vé 0. D& thuc hién dugc diéu nay thi
hé théng dan dudng LOS (Line of sight) s dung nguyén
ly Lookahead-based Steering dé tinh toan hudng di mong
muon y, va ti d6 tinh ra géc mai tau mong mudn v, cung
cap cho hé théng truyén déng. Hé thong truyén dong sé
dung tin hiéu nay nhu 1a tin hiéu diéu khién dau vao nham
diéu khién AUV bam theo quy dao mong mudn va lam cho
sai s6 bam quy dao ctia con tau gidm dan vé 0.

x Xap P,
: Pra
I !
y I
la,

|
|

|

| &Y
|

|

|

LOS vector
Gy /N __ =] o |

Hinh 2.2: Luat diéu hudng LOS

Phuong phép diéu khién tau bdng nguyén ly
Lookahead-based Steering sé& lam cho sai s6 bam quy dao
e(t) tién vé 0 bang cach hudng vector van toc ctia AUV dén
diém chuyén hudng ké tiép trén quy dao ma con tau can
phai di dén hay ciing chinh la diém chuyén huéng P,
trén doan thdng quy dao ma con tau dang bam theo nhu
Hinh 2.2.

4. KET QUA MO PHONG

DE tién hanh kiém nghiém va danh gia thuat toan diéu
khién, tac gia tién hanh md phdng AUV thuc hién hoat dong
bdm quy dao dat s dung phan mém Matlab/Simulink vai
AUV c6 cac thong s6 cho trude dugc trinh bay trong Bang 4.1.



Béng 4.1. Cac théng s cda AUV dé tién hanh mé phéng

Théng sé Gia tri Pon vi
Khoi lugng AUV (m) 10 kg
Chiéu dai AUV 0,75 m
Chiéu rong 0,45 m
S6 lugng chan vit 2
>
//, TS
. 4 {2
2 // /;,{a”/‘ldl
Rt /
2 ‘\\ //Az/i/

' \ —
Yim] o b xm

Hinh 4.1: Két qud mé phdéng 3D bam qui dao dit cho AUV

Hinh 4.1 mo6 ta két qud mod phong bam qui dao cla
AUV, véi dudng nét lién la qui dao dat, dudng nét dut la qui
dao thuc ctia AUV. T hinh vé ta thay vdi thuat toan diéu
khién @€ xudt AUV thuc hién bam qui dao dat tuong doi
chinh xac.

X30
Y5
5 T

X 12893
Y -0.0949899

x|
Y 0.0944347 ‘

20 40 6o 80 100 1x120]|

Sal lgch-X{m]

x60
Y 490002 ‘ V=3

X 68.97 X129.07
¥ 0.0823941 Y -0.0586565

Sai lgch-Y[m]

xoot |
500018 |

L

o 5 50 100 150
Thoi gians]

Hinh 4.2: Sai Iéch vi tri cia AUV so véi qui dao dat

Sallgch-Z{m]
o A b b A &

X893
Y 0.0263143

Hinh 4.2 thé hién sai léch vi tri cla AUV so véi qui dao
dat theo cac truc X, Y va Z. Vi sai léch vi tri theo cac truc X,
Y, Z ta thay khi AUV thuc hién bam qui dao thi thai gian tinh
tu khi bat dau thay déi vi tri cho dén khi dat dén vi tri mong
muon la xap xi 9(s).

gle [rad]

Roll angle

Pitch ang [rad]

Yaw angle [rad]

Hinh 4.3: Cac goc Roll, Pitch, Yaw khi AUV
thuc hién bam qui dao dat
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Hinh 4.3 thé hién cac goc Roll, Pitch va Yaw cia AUV khi
thuc hién bam qui dao dat. Ta thay tin hiéu nay xuat hién
tai cac thai diém t = 30(s), t = 60(s) va t = 120(s), day chinh
la cac thai diém ma AUV thuc hién chuyén hudng dé bam
theo qui dao dat trudc.

5. KET LUAN

Bai bdo da trinh bay vé mo hinh toan hoc, mé hinh
dong hoc clia AUV, déng thai clng trinh bay thuat toén
diéu khién bam qui dao dit cho AUV. K&t qud md phéng
hoat dong ctia AUV thuc hién bam qui dao dugc tién hanh
trén Matlab/Simulink.

T cac két qua mé phong ta nhan thay, véi thuat toan
diéu khién bam qui dao dé xuat AUV thuc hién bam qui dao
dat tuong ddi chinh xac. Qua trinh thay d8i vi tri, hudng ctia
AUV sau mai lan ti€n hanh diéu chinh qui dao la xap xi 9(s).
TU cac két qua mo phdng ta thay rang bo thuat toan diéu
khién bam qui dao dugc dé xudt trong bai bdo nay hoan
toan c6 thé ap dung cho AUV véi cac qui dao chuyén dong
phuc tap.

LGi cdm on: Nghién ctu nay dugc tai trg bai Trudng
Dai hoc Hang hai Viét Nam trong Dé tai ma s6 DT 22-23.52.
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Nghién clu xay dung gidi phap
gidm sat phuong tién thay ndi dia trén hai do so
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TOM TAT: Theo quy dinh, cac phuong tién thdy néi
dia mang cap VR-SB chi duoc phép hoat déng tu
cac bén cdng nam trong séng tUr clra sdéng nay dén
cac bén cdng thudc clia séng khac ndm gan nhau, tu
cac bén cadng thiy ndi dia qua cang bién. Tuy nhién,
thuc té hién nay da sé phuong tién cidp VR-SB hoat
déng van chuyén hang héa ti cang bién dén cang
bién, pham vi hoat déng nhu tau bién. Hién nay,
khodang 80% luong hang do phuong tién VR-SB van
chuyén la tU cang bién dén cadng bién, vdi 16 frinh
chay cat thdng vinh Bic bd, cach bo dén 100 hai
ly nham tiét kiém nhién liéu va thoi gian. Khi hoat
déng ngoai pham vi cho phép, nham tranh bi phat
hién, cac phuong tién thly néi dia mang cip VR-SB
thudng tat thiét bi hé théng nhan dang tu déng AIS.
DPay la mét frong nhiing nguyén nhan gay maét an
toan trén tuyén van tai ven bién. Bai bao dé xuat gidi
phap gidm sat cac phuong tién thdy néi dia mang
cap VR-SB trén hadi dé sé ngay cd trong truong hop
cac tau nay tat thiét bj AIS, nham t&ng cudng an toan
giao théng trén tuyén van tai ven bién cda Viét Nam.
TU KHOA: Phuong tién thdy néi dia VR-SB, duong
bién ngoai gidi han hoat déng.

ABSTRACT: According to the regulations, inland
waterway vessels of VR-SB class are only allowed
to operate from ports located in the river from one
estuary to other estuary ports located near each
other; from inland waterway ports through seaports.
However, the reality is that most of the VR-SB-class
vehicles currently operate in transporting goods from
seaports to seaports, with the same operating range
as ships. Currently, about 80% of cargo transported
by VR-SB vehicles is from seaport to seaport, with a
route that cuts straight through the Gulf of Tonkin,
up to 100 nautical miles from shore to save fuel and
time. When operating outside the allowed range,
in order to avoid detection, inland waterway vessels
with VR-SB class often turn off the device of the
automatic idenfification system AIS. This is one of
the causes of unsafety on the coastal shipping route.
The article proposes a solution to monitor VR-SB-
class inland watercraft on digital charts even in case
these ships turn off their equipment. affected by AlS,
in order to enhance traffic safety on Vietnam's coastal
shipping route.

KEYWORDS: VR-SB inland waterway vessels,
borderline beyond operational limits.
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1. DAT VAN DE

Hién nay, cac cadng bién cuta Viét Nam da dugc trang
bi cac hé théng giam sat va diéu phdi giao thong hang hai
VTS. Hé théng VTS st dung céc thiét bi nhu radar, camera
giam sat (CCTV), séng dién trén tan s6 cuc cao VHF va hé
théng nhan dang tu déng AlS dé theo déi va bam vét vé
su di chuyén clia phuang tién va dap ung va dam béo an
toan hang hai trén cac luéng va vung bién. Nhung khi céc
phuong tién thay ndi dia mang cap VR-SB tat thiét bi AlS,
viéc giam sat thong qua hé théng VTS khéng thé thuc hién
dugc. Vi vay, viéc gidam sat va truy vét hanh trinh cta cac
phuong tién néi dia mang cap VR-SB trong trudng hop tat
AIS that su can thiét, khdc phuc dugc han ché cta hé théng
VTS, gop phan bao dam tang cudng an toan hang hai.

2. XAY DUNG GIAI PHAP GIAM SAT PHUONG TIEN
THUY NOI DIA MANG CAP VR-SB TREN HAI D6 SO

2.1. Cau hinh hé théng giam sat phuong tién thay
ndi dia mang cap VR-SB trén hai dé sé

Cau trac clia hé théng giam sat phuong tién thay noi
dia mang cap VR-SB dugc nhom tac gid xdy dung nhu Hinh
2.1 duéi day:

Man hinh Radar El

AA / / ( \ /. :
s’ | Hai do s6
ﬁ ( \ \\ ; S Xtlydolien  \ /
\ - e
} N \VQm Radar "
\ 11y—
N N -
\ N i

|
M Al Bai b

AIS loai A trang bi trén tau

AlS loai B trang bi trén tau

Hinh 2.1: Mé hinh hé théng giam sat tau VR-SB

Cau hinh hé théng gom cé:

- 1 khai xt ly tin hiéu dugc két néi, nhan tin hiéu tu
thiét bj thu tin hiéu radar va AlS.

- Tin hiéu radar va AlS dugc dua dén cac khoi xt ly
riéng ré, muc dich trich xuat thong tin can thiét phuc vu
viéc xac dinh d6i tugng tau can theo dai.

- Hai luéng dir liéu radar va AIS dugc phan tich, téng
hap hién thi trén hai dé s6, phuc vu muc dich dinh danh
cac déi tugng tau va xac dinh muc tiéu can theo déi.
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2.2. Phuong phéap truy vét hanh trinh ca phuong tién thay néi dia mang cap VR-SB trén hai d6 sé
Hinh 2.2 thé hién hé théng nhan hai luéng thong tin riéng biét: ludng videostream tir radar; luéng goi tin AIS. Két qua
x0 ly théng tin cda hai luéng nay cho phép dinh danh va theo déi d6i tugng trong truang hgp khéng con tin hiéu AlS cta

muc tiéu.

Xéac dinh toa do cua ddi
tuong trén man hinh radar

Xir Iy ludng :
videostream

Giai ma cdc goi tin

AIS Toa do céc tau

Xac dinh dinh danh
cua doi tuwong da chon
trén man hinh radar

Hinh 2.2: Dinh danh d6i tuong trén man hinh radar

TU man hinh radar, lya chon mét d6i tugng can theo
déi, luc nay can xac dinh dinh danh ctia déi tugng dé théng
qua théng tin chi s6 MMSI. Viéc giai ma cac gai tin AlS cho
phép biét thong tin clia cac con tau xudt hién trong ving
quan ly, hai théng tin quan trong can xt ly la toa dé va
MMSI clia tiing con tau. Khi mét déi tugng dugc lua chon
trén man hinh radar, toa dé ctia déi tugng do sé dugc tham
chiéu vdi danh sach toa déd cta cac con tau hién tai xuéat
hién trén ban do sé. Két qua so sanh, tham chiéu nay sé
cho phép biét d6i tugng da lua chon trén radar tuong ting
vdi toa d6 cla con tau nao, hay chinh xac c6 thé gan théong
s6 MMSI cho d6i tugng da dugc lua chon. Hinh vé phia trén
thé& hién ré rang co ché hoat dong nay.

Ké tur thai diém dinh danh MMSI cho d6i tugng da lua
chon trén man hinh radar, hé thong sé theo doi qua trinh
di chuyén clia d6i tugng do va théng tin dugc luu trir sé
gan cung chi s6 dinh danh MMSI.

Nhu vay, mét doi tugng tau dugc lua chon trén man
hinh radar ma dang bat thiét bi AIS, hé théng hoan toan
dinh danh théng s6 MMSI cho d6i tugng dé. Ké tur thai
diém nay, déi tugng tré thanh muc tiéu dugc giam sat
théng qua viéc xt ly di liéu radar ma khoéng can dén di
liéu AlIS, nhu vay khong phu thudc vao phuong tién VR-SB
¢ tat AIS hay khong.

2.3. Giai phap phat hién phuong tién thay néi dia
mang cap VR-SB ¢6 vi pham giéi han hoat déng hay khéng

Viéc xac dinh dudng bién ranh gidi hoat dong cula
phuong tién thay néi dia mang cap VR-SB dugc thuc hién
theo toa dé cac diém dugc cong bé tai cac Quyét dinh s6
2495/QD-BGTVT ngay 30/6/2014; Quyét dinh sé 3365/QD
BGTVT ngay 05/9/2014; Quyét dinh s6 3733/QD-BGTVT
ngay 03/10/2014 clia B& GTVT. Tu d6, nhédm téac gid xac
dinh dugc dudng bién gidi han hoat dong cta phuong
tién thay ndi dia mang cap VR-SB nhu sau:

- Pudng mau den la tap hgp cac diém thudc dudng
gidi han trong;

- Pudng mau xanh la tap hop cac diém thudc dudng
bién ngoai gidi han pham vi hoat déng cta phuong tién
thay néi dia mang cap VR-SB.

Hinh 2.3: Xac dinh dudng bién ngoai giéi han pham vi hoat déng cla
phuong tién thdy néi dia mang cap VR-SB

Dé xac dinh phuong tién thay néi dia mang cdp VR-
SB nao da vugt qua dudng bién ngoai (dudng B cong tam
giac trong Hinh 2.3), thuc hién xét hai vi tri hinh thoi mau
den s6 1 va s6 2 la cac vi tri ctia hai tau can theo déi, trong
dé hinh thoi 1 thé hién tau khéng vi pham, hinh thoi 2 thé
hién tau da vugt khéi dudng bién ngoai.

A CBDE

Hinh 2.4: Cic duéng tham chiéu

Ngoai dudng B cong tam giac la dudng bién ngoai gidi
han hoat déng cta phuang tién thay néi dia mang cap VR-
SB, nhém tac gia tao thém cac dudng nhu sau:

Duong C cong 6 vudng la dudng nam bén trai clda
dudng B va céach dudng B la 0,2 hai ly;

Dudng D cong gach dut la dudng nam bén phai cla
dudng B va céach dudng B la 0,2 hai ly;

Duong E cong cham den cing ndam bén phai cta
dudng B va céach dudng B la 0,4 hai ly;
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Nhu vay, hinh thanh 4 tap hop diém B, C, D, E.

Viéc xac dinh xem tau VR-SB 1 hay tau 2 (ca hai hinh
thoi trén hinh vé) thi tau nao vi pham phai dua trén phuong
phap xac dinh toa dé clia cac tau trén thudc vé (gan nhat)
tap haop diém nao mai xac dinh dugc tau nao vuot qua gidi
han dudng bién ngoai (dudng B cong tam gidc).

-Trudng hgp tau 1, gan dudng C cong 6 vudng, khi do6
tau dugc xem la thudc tap hgp C (cach B la 0,2 hai ly) nén
trong trudng hgp nay tau 1 chua vi pham.

-Truding hop tau 2, gan dudng D cong gach dut, khi do
tau dugc xem nhu thudc tap hop D (cach Bla 0,2 hai ly) nén
trong trudng hgp nay tau 2 da vi pham.

- Trong trudng hop 1, tau nao do gan dudng B cong
tam gidc, xac dinh thudc tap B. Ro rang, trong trudng hgp
nay, tau d6 dugc xem nhu “chua xac dinh” du rang c6 thé
da vugt khéi B mot khoang cach nhé (dugi 200 m) va trong
trudng hgp nay dugc xép vao trudng hgp kho xac dinh.

Dé giai quyét van dé vi tri tau VR-SB thudc trudng hop
khé xac dinh, can thuat toan xac dinh toa d6 cta 1 tau
gan nhat (thudc vé) mot dudng cong nao (tap hap B, C,
D hay E), nhédm tac gia s& dung thuat toan KNN (K-nearest
neighbors).

Thuat toan K lang giéng gan nhat la mot ki thuat hoc
c6 giam sét (supervised learning) dung dé phan loai quan
sat mai bang cach tim diém tuong déng gilta quan sat mai
nay véi dit liéu san co.

KNN Ia phuong phap dé phan I6p cac déi tugng dua
vao khoang cach gan nhat gilra déi tuong can xép 16p
(Query point) va tat ca cac déi tuong trong Training Data.
Thuat toan KNN cho rang nhiing di liéu tuong tu nhau sé
tén tai gan nhau trong mét khéng gian, can thuc hién tim
k diém gan véi dir liéu can kiém tra nhat. Viéc tim khoang
céch gilia 2 diém cling c6 nhiéu cdng thiic ¢ thé stt dung,
tay trudng hop ma ching ta lua chon cho phu hgp. Bay la
3 céch co ban dé tinh khoang cach 2 diém dir liéu x, y c6 k
thudc tinh:

¢ X
A % x x
A x x
3 x
A IR 2 X
A
A A O x x x
A A x
Ao
A x
A A
X

Hinh 2.5: KNN vaoi k=1
Xét Hinh 2.5, dua vao vi tri clia cac diém tam gidc va céc
diém chi thap, xac dinh diém hinh thoi thudc vé tap hop
nao (tam giac hay chir thap)?

Distance functions

Euclidean

k
Manhattan Z|»\', - ,",|
i

" Ya
Minkowski [ Z(J»‘(, ’,",‘)q ]

i=1
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Mot doi tugng dugc phan 16p dua vao K lang giéng
cla no. K la s6 nguyén duong dugc xac dinh trudc khi
thuc hién thuat toan. Nguai ta thuong dung khoang cach
Euclidean dé tinh khoang céch gilta cac ddi tuong.

PE thuc hién bai toan KNN can 6 budc chinh nhu sau:

1) Ta ¢6 D la tp cac diém dit liéu da duoc gdn nhan va
A la dir liéu chua dugc phan loai.

2) Do khoang cach (Euclidian, Manhattan,
Minkowski, Minkowski hodc Trong s6) ti dit liéu mai A dén
tat ca cac di liéu khac da dugc phan loai trong D.

3) Chon tham s6 K khoang cach nho nhat.

4) Kiém tra danh sach cac I6p c6 khodng céch ngan
nhat va dém s6 luong clia méi I6p xuat hién.

5) Lay dung I6p (I6p xuat hién nhiéu lan nhat).

6) L&p clia dir liéu mdi la I6p ma ban da nhan dugc &
budc 5.

Trén cd s& d6, nhdm tac gid c6 thé xac dinh dugc
tau VR-SB da vi pham (vugt qud dudng bién ngoai gidi
han hoat dong). Trong d6, cac tau VR-SB dugc xac dinh
la khéng vi pham (Inside) va cac tau dugc xac dinh da vi
pham (Outside) nhu Hinh 2.6.

NIsr0oENE E.I..- = Haiphong

Phu Cir district. Quynh Phu

Duy Tién district
i 5 Hung Ha
ing district district E
1
Thanh Liém district Thai Binh 1nge
10
Vu Ban district . _-Xién Xudng o
9 Nho Quan s A
Ninh Binh o
A Yén !(hénh e OB
Tam Diép district i&’:‘"
Phit Diem olpe

I Dinh HaTrung
strict

"iéu Hoa

Gulf of Tonkin

Hau Loc

Thanh Hoa

NioTIE 10799700

Hinh 2.6: Xac dinh phuong tién thdy néi dia mang cap VR-SB khéng
vuot hodc vuot qua duong bién ngoai

3. THU NGHIEM GIAM SAT PHUONG TIEN VR-SB
TREN HAI D6 SO

Déth nghiém giam sat phuong tién VR-SB trén hai do
6, thuc hién chuyén déi dit liéu AlS trén man hinh RADAR/
ARPA tur hai luéng dit liéu dua vao AlS va radar.

& RADAR

Hinh 3.1: Chuyén déi dit liéu AIS sang hinh 3nh radar
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Dua vao cac géi tin AIS do nhém tac gia gidi ma sé dinh danh dugc déi tugng tau va hién thi trén hai d6 sé.

O/ 0WX/20B8\80 =X

Hinh 3.2: Théng s6'cda tau hién thj trén hdi dé s6
Thuc hién lua chon d6i tugng can theo déi trén man hinh radar, hé théng xac dinh dugc cac théng sé cta ddi tuong:
toa do, huéng mi tau... Cac théng tin nay dugc nhém téc gia cho phép hién thi thanh déi tugng doc 1ap trén hai do sé vai
hai tham sé quan trong la toa dé va huéng mui tau, dugc thé hién trén Hinh 3.3 (Ia chdm trong den trén hinh).

Hinh 3.3: Hién thj déi tuong can gidm sat trén hai do s6’

Dua trén thuat toan da dugc xay dung, nhom tac gia co thé giam sat phuong tién VR-SB da thuc hién déi sanh toa do va
hudng clia d6i tugng da dudc lua chon giam sat trén man hinh radar (chdm trong Hinh 3.3) véi tat ca cac tau da dugc dinh
danh thong qua dir liéu AlS trén Hinh 3.4, tit d6 xac dinh chdm tron den tuong ting véi d6i tugng tau nao va thuc hién gan
théng s6 MMSI clia tau trén hai doé s6, cu thé la tau c6 s6 MMSI 477464800.

O/ owx/sreBNWE =X

Hinh 3.4: Déi tuong bi giam sat d3 duoc dinh danh trén hai dé sé

4. KET LUAN

Bai bdo da thuc hién giai phap giam sat, truy vét di
chuyén cla cac phuang tién thly néi dia mang cap VR-SB
trén hai do s6 ngay ca trong trudng hgp phuong tién tat
thiét bi AIS, khdc phuc dugc han ché ctia hé théng VTS &
chd hé théng VTS khéng thé giam sat dudc cac phuong
tién nay néu phuong tién tat AlS.
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Nghién ctu ap dung phuong phap Gas Molecular Collision
dé phan tich va danh gid nguy co dam va
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TOM TAT: M&c du cic vu dam va hiém khi xdy ra,
nhung nhing vu tai nan nhu thé nay cho thay viéc
dam va trén bién coé thé gay ra tac dong to 16n. Bam
va la mot trong nhing tai nan 1on danh hudng dén
an toan hang hai. Vi vay, viéc gidm sat hiéu qua vé
su phan bd dia ly cla rdi ro dam va sé rat cé loi cho
viéc gidm khd nang xdy ra tai nan dam va nay. Trong
bai bdo nay, mét mé hinh nham xac dinh khu vuc co
nguy co dam va trong mét vung nudc duoc dé xuat
trén co s& ly thuyét vé dam va cla cac phan & khi.
Trong mé hinh nay, luu lugng tau va tau dugc chuyén
dé&i thanh mét hé théng phan . Rai ro dam va sé
dugc udc tinh theo géc tuong déi, téc d6 tuong ddi
va mat dé tau trong mét 6. Sau khi thu duoc két qud
bang phuong phap phan tich, ban dé rdi ro duoc vé
dé truc quan hoéa su phan bé dia ly cda rdi ro dam
va. D& xac minh tinh hiéu qua cla mé hinh dé xust,
d liéu AIS cla cac tau thuyén trén khu vuc ludng Hai
Phong da duoc st dung dé tién hanh thi nghiém.

TU KHOA: Muc d6 nguy hiém, phan tich giao théng,
nguy co dam va, giao théng hang hai, phan tich rdi ro.

ABSTRACT: Although collisions are rare, accidents
like these show that collisions at sea can have an
enormous impact. Collision is one of the major
accidents that put the safety of navigation at
risk all the time. The effective monitoring on the
geographical distribution of collision risk is conducive
to reducing the chance of collision accidents. In this
paper, a model intended for identifying the area of
collision risk in water area was proposed on the basis
of gas molecules collision. In this model, ship traffic
and ships were converted into a molecular system.
Collision risk is estimated by relative angle, relative
speed, and ship's density in the cell. After being
obtained using an analytical method, a risk map is
plotted to visualize the geographical distribution of
collision risk. To validate the proposed model, the
AlS data contained in Haiphong was used to conduct
experiment.

KEYWORDS: Risk level, traffic analysis, collision risk,
maritime traffic, risk analysis.

1.DAT VAN DE

Giao théng hang hai c6 thé lam phat sinh nhiéu tai nan
khéac nhau, vi du nhu dam va, chay, né, méc dat, ro ri... [1].
Nhiing tai nan nay c6 thé dan dén thiét hai vé ngudi va tai san,
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déng thai gay ra nhiing tac dong bat Igi déi vai moi trudng
bién. Trong s6 céc tai nan nay, dam va la mét trong nhiing
rdi ro 16n nhat cho an toan hang hai, c6 thé dan dén nhiing
hau qué nghiém trong. D€ giam ty | xay ra tai nan dam va,
déng thai giam rai ro dam va, viéc giam sét rdi ro dam va da
dugc thuc hién bai Hé théng quan ly giao théng tau bién
(Vessel Traffic Service - VTS). Viéc gidm sat c6 thé dugc ho trg
bang cach st dung cac thiét bi tién tién nhu Hé théng nhan
dang tu déng (Automatically Identification System - AlS), c6
thé nhan théng bao theo thai gian thuc dugc phat tir cac tau
nam trong ving nudc thudc quyén tai phan. Tuy nhién, van
cOn Mot s6 han ché khién cong tac giam sat con thé hién
nhu tinh chd quan, ngadu nhién hodc khéng du tam nhin,
nhat la trong mot s6 trudng hap phuc tap. Ngoai ra, di liéu
AIS khéng dugc st dung day du dé giam sat rdi ro dam va.
Do d6, dé nang cao hiéu qua gidm sat va cai thién an toan
hang hai, can phai xay dung mot mé hinh kha nang hién thi
dé giam sét rhi ro dam va théng qua viéc strdung dit liéu AIS
hiéu qua hon.

DE cai thién an toan hang hai, nhiéu hoc gia da nghién
clru vé canh bao rti ro dam va va mé hinh hoa rii ro dam va.
Mét phuong phap logic ma dé xac dinh tat ca cac tau c6 kha
nang dam va da dugc phat trién va tich hap vai hé théng
VTS/AIS, sau d6 xay dung mét hé théng canh béo dam va
hiéu qué. Phuong phap nay cé thé du doan chinh xac vi tri
va thdi gian dam va bang cach sir dung mo-dun GIS va né
c6 thé déng godp vao viéc ra quyét dinh cia ngudi diéu hanh
VTS [2].

Cac tai liéu vé phan tich rdi ro xac suat d6i véi cac vu dam
va gila cac tau da dugc thu thap va xem xét tap trung vao
cac khia canh cla cac bén lién quan cling nhu cac phuong
phép va tiéu chi dugc st dung dé xac dinh rti ro dam va.
Bang cach xem xét céc tai liéu nay, uu diém va nhugc diém
cla cac phuong phap xac suat dugc két luan va céng viéc
nay rat hiru ich dé phat trién mé hinh rui ro dam va tét han
trong tuong lai [3]. Viéc danh gia chi tiét cac phuong phap
déanh gia rai ro trén bién dua trén viéc phat hién cac su kién
nghiém trong khong do tai nan tu di liéu AIS va phan tich
cac phuong phap trén 5 cau héi ca ban trong nghién ctu rti
ro va khoa hoc an toan da dugc thuc hién [4]. Cac phuaong
phap dugc xem xét st dung cdc sy kién quan trong khong
phéi do tai nan lam chi s6 thay thé dé xac dinh rdi ro dam va,
day dugc coi la mét phuong phéap day hia hen dé phat hién
rdi ro dam va. Mét mé hinh rdi ro dam va vi mé da dugce dé
xudt dé danh gia rai ro dam va theo khu vuc két hgp doé phic
tap vé mat dé va toan t rdi ro dam va nhiéu phuong tién.
Mé hinh nay c6 thé dugc st dung dé xac dinh khu vuc ¢6 rui
ro dam va cao va hé trg thuc hién cac bién phap an toan [5].



Dé cai thién su an toan, mot s6 nghién cliu tap trung vao
mé hinh truc quan héa hang hai trong mét ving nudc nao
d6. Nghién clu nguy co dam va tau ngoai khoi B6 Dao Nha
dua trén di liéu AlS dua trén mot thuat toan dé danh gia ho
SO rdi ro va tdm quan trong tuong déi clia cac tuyén dudng,
trong d6 rui ro dam va dugc danh gia bang cach du doan
khodng céach trong tuong lai gilia cac tau da dugc phat trién
[6]. D liéu AIS cing dugc st dung dé truc quan héa giao
théng dudng bién xung quanh Shetland. Hon 730.000 diém
di liéu AlIS trong nam 2013 tir khap Shetland da dugc xur ly,
phan tich va sir dung dé vé mét s6 ban d6 giao théng hang
hai, chdng han nhu ban dé ping AlS, badn dé méat doé tau, ban
d6 theo doi tau, ban doé chiéu dai tau... Nhiing ban dé nay
rat hiiu ich cho hang hai quan ly méi trudng va cé thé dam
bao an toan hang hai trong cac ké hoach phat trién va khong
gian bién [7]. D{r liéu AlS cling dugc két hgp véi dir liéu méi
truong bién thu duoc tir biéu d6 bang va mé hinh bang troi
va mot s6 di liéu tau khac dé xay dung co sé dii liéu da muc
dich tich Iy cho bién Béc Baltic. Muc dich ctia co s& dit liéu
nay la dé nghién cliu cac van dé vé diéu hudng mua déng.
Mét loat cac van dé vé hang hai trong mua déng c6 thé dugc
gidi quyét, chdng han nhu anh hudng cla bang déi véi s6
liéu théng ké khéng gian clia tau, méi quan hé gilia téc do
tau va dé day clia bang va phan tich chuyén tai [8].

Trong bai bao nay, rti ro dam va dugc mo hinh héa
dua trén co s& ly thuyét vé dam va clia cac phan ti khi (Gas
Molecular Collision) nhung khéng bao gém cac yéu t6
khéng thé ti€p can tir bén ngoai con tau. Rai ro dam va dugc
tinh toan tir cac théng tin bao gém téc d6 tau, kich thudc tau
va hudng tau. D€ mé hinh héa rdi ro dam va, luu lugng tau
dugc chuyén déi thanh mét hé théng phan ti bang cach gia
dinh tau la phan td. Cudi cing, mot ky thuat ndi suy khéng
gian da dugc st dung dé 1ap ban dé nguy co dam va cla
vling nuéc. St dung mé hinh nay, c6 thé xac dinh khéng chi
cac rai ro dam va ma con ca khéi luong céng viéc clia con
nguai trong khu vuc.

2. XAY DUNG HE SO RUI RO GIAO THONG MO

Ly thuyét dam va phan t&1ap luan rang, néu khoang cach
gilra tdm clia cac hat chuyén dong bén trong mét mién bang
vGi dudng kinh dam va thi sé xdy ra dam va. Budng kinh dam
va thay déi theo kich thudc va van téc cla cac phan tu. S6
lugng dam va d6i véi mot hat nhat dinh, trong mét khoang
thoi gian nhat dinh bang véi s6 lugng tdm hat bén trong khu
vuc dugc quét béi dudng kinh dam va. Dién tich quét la san
pham clia dudng kinh dam va, van téc tuong déi clia cac hat
va khoang thdi gian (Hinh 2.1).

Gas Molecular |

aaaaaaaaaaa

i
— 3
Diameter ‘ -
N I Collision Area

Hinh 2.1: Ly thuyét d3m va phan ti (Gas Molecular Collision)
Pedersen da ap dung ly thuyét nay dé xay dung mé hinh
tinh xac suét dam va (P_) [9] nhu sau:
PCR = DabVabt (1)

Trong do:
P, - Xac suat dam va;
t- Khoang thoi gian;
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D, -budng kinh dam va tinh;

V_, - Véan toc tuong doi gidia tau a va b.

Vector van toc tuong déi clia cac tau ti€p can nhau xac
dinh dudng kinh dam va va tur dé tinh toan xac suat dam va.
N6 dugc tinh nhu sau:

Vap = (V2 + V2 — 2V,V,cos0) /2 2

Trong do:

V_, -Van téc tuong déi gilta ship a va b;

V.V, -Van toc clia tau a va tau b;

6 - GAc gilra 2 vector van téc cla tau a va tau b.

Hai tau dugc gia dinh sé dam va khi khoang cach gira
céc tau khong da dé thuc hién cac hanh déng tranh va hiéu
qua. Tu do, dudng kinh dam va tinh tu tau chd la khoang
cach nho nhat ma tau muc tiéu phai duy tri véi tau chu.
Dudng kinh dam va la bién sé quan trong trong tinh toan
xac suat dam va, né phu thudc ca vao goc gép nhau va kich
thudc clia tau. BDudng kinh dam va cho biét sé xay ra dam va
néu hai tdm tau nam trong dudng kinh dam va. D6 I6n cla
dudng kinh dam va dugc thé hién bang hinh chiéu ctia mét
nla kich thudc clia tau a va nda kich thudc cda hai tau b.
Mac du cung mét gia tri D, c6 thé dugc tinh bang cach chi
stir dung moét kich thudc hoan chinh clia con tau b; né sé gay
ra su giai thich sai vé dudng kinh dam va. Bé&i vi, dudng kinh
dam va duoc phat trién cho khodng cach gira cac tam tau.
Do d6, s& phu hop hon khi hién thi va st dung dudng kinh
dam va dua trén khoang cach gilta cac tam tau.

Hinh 2.2: Buong kinh dam va
Gia tri clia dudng kinh dam va la hinh chiéu ctia hai con
tau dang dén gan trén mét duding thang vuéng goc véi van
t6c tuong d6i clia cac con tau. Ban kinh nay dugc tinh nhu sau:
LVt LYy IR IR
Dypy = ————sinf + B, {1 — (sinf x E)} + B, {1 — (sinf x E)} (3)

ab

Trong do:

L, L, - Chiéu dai ctia tau a va tau b (m);

B, B, - Chiéu rong clia tau a va tau b (m).

Tuy nhién, xac suat xay ra dam va trong mét khu vuc nao
d6 khong chi tinh véi hai tau ma can phai tinh dén nhiéu tau.
DPéthuan tién cho viéc tinh toan, viing nudc kho sat sé duoc
chia thanh cac khu vuc nhé (cell) va dir liéu tai ranh gidi cla
céac khu vuc nhé nay dugc st dung dé mo ta dac diém giao
thong hang hai. Mat do tau la tham s6 chinh dugc st dung
trong cac cell nay. Mat do tau la s6 lugng tau trén mot cell va
dugc tinh nhu sau:

)

Pcett = T3
Trong do: Veeut

Q- S6 lugng tau trong cell;

v, - Van téc dé tau di hét cell.

Céng thuc nay khéng chi xem xét s6 lugng tau trong
khu vuc nhat dinh, ma con xem xét té¢ do di chuyén clia cac
tau nay. Néu céc tau chay cham theo mét hudng nhat dinh,
chuing sé & lai khu vuc dugc xem xét lau hon va do dé sé co

mat dé cao hon so véi cac tau chay nhanh hon.
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Khu vuc cé kha ndng xay ra dam va (CR.area) chinh la
két qua ciia mat do tau va xac suat dam va gilia cac cap tau
trong khu vuc do.

CR.area =pC€”ZZDUVUt (5)

Trong do: o
D, - Budng kinh dam va tinh gitia tau thuri va thrj trong cell;
Vij - Van téc tuang déi gilia tau thii va thi j trong cell.

3.MO PHONG VA DANH GIA KET QUA

Cactuyén dudng thly trong ludng Hai Phong la mét trong
nhiing khu vuc nguy hiém déi véi cac vu tai nan hang héi do
luu lugng giao thong cao, cac tau danh ca di lai bat thuong va
khu vuc théng hanh bi thu hep do hoat dong xay dung ngoai
khoi va m& rong cang. Tuy nhién, chi ¢ mét s6 mé hinh danh
gia giao théng dudng bién c6 thé dugc tham khao tir cac quéc
gia khac va khéng cé mo hinh nao chia mé hinh danh gia rai
ro pht hgp vdi tinh hinh lién quan dén khu vuc nay.

TU ngay 05/01 dén ngay 12/01/2023, dt liéu dugc thu
thap trong mét tuan tai khu vuc luéng Hai Phong. D liéu
AIS dugc gidi ma bang chuong trinh riéng dugc viét bang
MATLAB. St dung nhiing dir liéu nay, kich thudc trung binh
da dugc tinh toan cho ting loai tau. Néu khéng ¢é dir liéu
kich thudc tau, dir liéu trung binh dugc tinh toan sé dugc s’
dung.Dé phan tich, khu vuc nay dugc chia thanh cac 6 16x23
doc theo vi do va kinh dé.

I T 4000
| ||

ﬁ 3500
1 3000

Hinh 3.1: Ban dé rdi ro trong ngay 05/01/2023

Xac suat dam va da dugc tinh toan cho cac tau trong
mot cell nhat dinh trong khoang thai gian 30 phut. Sir dung
théng tin nay, xac suat rdi ro dam va trung binh dugc tinh
cho méi ngay. Két qua trong ngay 05/01/2023 dugc hién thi
trong Hinh 3.1. Tir két qua, rdi ro trung binh cao nhat quanh
cell (4,6), (6,13), (9,14), (6,18) va (7,19). Trong cac ngay con lai,
xac sudt xay ra dam va tai cac cell nay c6 thay déi tuy nhién
khéng dang ké. C6 thé thdy rang, day la cac khu vuc nga
ba hodc clra ludng, nai ¢6 luu lugng tau thuyén qua lai lon.
Nhirng khu vuc ngoai bién, xac suat xay ra dam va thap hon.
Diéu nay dugc thé hién rd rang trén ban dé rai ro dam va
nhimng khu vyc c6 mau xam nhat.

1000
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Hinh 3.2: Sur thay déi xdc suat dam va trong 1 ngay
T két qua tinh toan xac suat rdi ro dam va trudc do, so
sanh sy thay déi xac sudt dam va theo ngay gitia cell (9,14) - noi
¢d xac suat dam va cao va cell (15,10) - noi cd xac suat dam va
thap da dugc thuc hién. C6 thé thay rang, tai cell (9,14) c6 su
chénh léch r6 rang trong ngay. Diéu nay duac li gidi nhu sau:
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Mac du tai khu vuc nay cé nhiéu tau bé qua lai, tuy nhién chi tai
mat vai thai diém trong ngay, lugng tau bé tap trung trong cell
nhiéu hon céc thai diém khac, diéu nay dan dén chi tai nhiing
thoi diém do, xac suat nguy co dam va ciing cao hon. Con tai
cell (15,10), su thay d6i xac suat dam va theo ngay khéng nhiéu
do tai viing bién rdng, cac tau ¢é nhiéu khong gian hon nén
viéc cac tau tiép can nhau tai khoang cach gan cling it hon.

4. KET LUAN

Trong nghién ctu nay, mét moé hinh dua trén ly thuyét
vé dam va cla cac phan ti khi duoc dé xuat dé phan tich
rQi ro dam va trong khu vuc dugc chia thanh céc cell. Két
qua c6 thé xac dinh dugc muic do rai ro dam va trong ting
cell va cho biét ty |é nay cao hay thap. Ngoai ra, con c6 thé
biét dugc ty & rui ro thay d6i nhu thé nao theo thai gian.
Thdi gian rdi ro cao nhéat c6 thé dugc phan tich cung véi cac
yéu t6 khac nhu tam nhin, dong chay, thai gian trong ngay,
chudng ngai vat va céng trinh xay dung trong khu vuc.

Két qua cho thay su phan bé khong gian cta xac suat
gap phai trong suét cac cell trong khu vuc luéng. Nhiing ban
d6 nay co thé gitp thuyén trudng va cac bén lién quan dinh
lugng va danh gia rdi ro hang hai. Mét uu diém khac cda viéc
1ap ban d6 xac suat dam va la thuyén truéng cé thé lap ké
hoach tuyén dudng ctia ho dua trén rdi ro dam va dai han.

L&i cdm on: Nghién clru nay duoc tai trg bdi Trudng Dai
hoc Hang hai Viét Nam trong Dé tai ma s6 DT22-23.04.
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Nghién ctru mo hinh hoc sau YOLO 7
cho bai toan phat hién va phan loai bién giao théng
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Trudng Dai hoc Hang hadi Viét Nam

® ThS. DUONG HOANG ANH
S6& Gido duc va Dao tgo TP. Hai Phong
Email: “tienlgcnt@vimaru.edu.vn

TOM TAT: Trong bai bao nay, déng gép chinh cda
nhém tac gid 1a nghién cdu mé hinh hoc sau YOLO
dé dua ra gidi phap cho bai todn phat hién va phan
loai bién bao giao théng s dung hinh anh thu nhan
tU camera hanh trinh. Ngoai ra, nhém tac gid clng
dua ra mét sé phuong phap gitp nang cao hiéu qua
cho mé hinh dua ra. Bai toan duoc tiép can théng
qua viéc nghién ciu mé hinh hoc sau YOLO, mot
trong cac gidi phap dién hinh hién nay cho cac gidi
phap lién quan 16i phat hién déi tuong. Bai toan duoc
nghién ciu va danh gia mét cach nghiém ngat da thé
hién hiéu qua cdi thién ro rét. Trong nghién clu, cac
gidi phap tang cuong d liéu dugc st dung khéng
chi gitp gia tdng s6 lugng di liéu Mma con gilp gia
tang d6 phuc tap cho bé di liéu gilp tang tinh thich
nghi cda mé hinh khi dp dung véi diéu kién da dang.
Qua qua trinh nghién ciu danh gid, phuong phap dé
xuat cé dé chinh xac trung binh (MAP) rat an tuong
khi dat 0,934.

TU KHOA: Phat hién ddi tuong, phan loai anh, phat
hién bién bao giao théng, hoc sau.

ABSTRACT: In this study, the main conftributions is
to study YOLO, a deep learning model to propose
a solution solving the task of traffic sign detection
and classification from images obtained from dash
camera. Beside this, the authors propose some
methods to improve the perfomance of the proposed
solution. This work is approached by studying the deep
model YOLO, one of the most popular deep models
for object detction tasks. The proposed solutions
have been studied and evaluated strictly and the
experimental results show a significant improvement
in the performance. In this paper, data augmentation
methods are applied. They do not only help
increasing the number of samples to prevent over-
fitting situations but also help implemented systems
adapting with different contexts. Experimental results
show that the proposed method has the mAP at
0.934.

KEYWORDS: Object detection, image classification,
traffic sign detection, deep learning

1. DAT VAN DE

Ngay nay, do diéu kién kinh té€ - xa hoi phat trién, s
lugng phuong tién giao théng tang lén qua tiing nam va
cac phuaong tién giao théng trd thanh mét phan khéng thé

thi€u trong cudc séng clia con ngudi. Tuy nhién, sy phat
trién clia hé théng giao thong khéng déng bo véi su gia
tang cla s6 lugng phuaong tién nén ty lé tdc nghén giao
théng va TNGT cling ngay cang gia tang. D€ gidi quyét
van dé nay, cac giai phap théng minh hé trg giao théng
da dugc dua ra.

Phat hién bién béo giao théng la mét phan quan trong
trong cac giai phap thong minh dugc nhac dén, giai phap
cung cap théng tin quan trong cho viéc ra quyét dinh
va diéu khién phuong tién tuan tha luat giao théng. Tuy
nhién, viéc phat hién cac bién bao chiu tac déng ctia moi
trudng nhu sy thay d6i cla thdi tiét, bong ram va cudng
dé anh sang. Cac phuang phép phat hién bién bao thudng
thuc hién hiéu qua trong moéi trudng vaéi diéu kién anh
sang tot, it vat can tam nhin. Néu diéu kién quan sat da
dang va phuc tap c6 thé lam &nh hudéng téi hiéu suat nay,
diéu nay mang lai nhitng nguy mat cg an toan Ién cho
ngudi diéu khién phuang tién. Cac phuong phap hoc may
truéc day duong nhu chua that sy hiéu qua nhung véi cac
phuong phap hoc sau, bai toan phat hién déi tuong, cu
thé hon la bai toan phat hién bién bao giao thong dugc cai
thién dang ké.

Hién tai, khong it cong trinh da nghién ctru va cong bé
vé nhan dang bién bao giao théng nhung day van la mét
hudng nghién ctu tiém nang do céc quéc gia khac nhau
thi hé théng bién bao sé c6 nhing dac diém khac nhau
nhat dinh.

2.BOI CANH NGHIEN CUU

Bai toan phat hién bién bao giao thong la mot dang
cUa bai todn phat hién déi tugng. La mot phan quan trong
cUa thi gidc may tinh, phat hién déi tugng dugc st dung
rong rai trong viéc theo déi muc tiéu, tu dong hoa va cac
linh vuc khac. V& co ban ¢6 hai hudng tié€p can chinh cho
bai toan, bao gobm phuang phap dua trén hoc may va
phuong phap dua trén hoc sau.

Cach tiép can thu nhat tim kiém cac dic diém khac
nhau cla cac déi tugng trong anh nhu mau sac, cac canh
cla déi tuong dé phan loai cdc nhom diém anh va xem
nhom diém anh dé thudc ddi tuong nao trong anh, sau dé
dua cac dac diém via tim dugc vao mé hinh héi quy dé
du dodn nhan va vi tri clia ting d6i tugng trong anh. Céac
bién bao giao théng thudng cé mau sic ¢d dinh va hinh
dang cu thé dé phan biét véi cac d6i tugng khac. D& dap
Uing cac yéu cau thuc thi véi téc do thai gian thuc, Yang va
cac cong su [1] dé€ xuat bo phat hién st dung xac suat mau
va cac tinh nang biéu d6 dinh hudng gradient (Histogram
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of Oriented Gradient - HOG) dé trich xuat va phan loai cac
déi tuong.

Phuang phap dam béo phat hién tuang déi chinh xac
déi tugng va téc d6 cling dugc tang nhiéu so véi phuong
phap trudc dé. Gudigar va cac cong su [2] 1an dau tién s
dung céc lugc d6 da nguéng, chon méi trudng dé trich
xuat ving quan tam (Region Of Interest - ROI) dé phat
hién cac bién bao. Tuy nhién, cac van dé vé su thay doi
dd chiéu sang hodc su phai mau ciing nhu su bién dang
va bi che khuéat clia cac bién bao van 13 mét van dé chua
dugc gidi quyét dut diém trong cach ti€p can dua trén hoc
may truyén théng. Cac phuong phap dua trén hoc may
thudng chon cac dac trung truc quan cu thé va st dung
cac dac trung nay dé phan loai cac bién bao giao théng
nhu ddc trung Haar-like [3], dac trung HOG, ddc trung quy
mé bién ddi (Scale Invariant Feature Transform - SIFT) [4].
& giai doan trudc khi cac mé hinh hoc sau duoc dua ra, cac
hudng gidi quyét nhu phuong phap Viola & Jones [3], su
dung biéu d6 théng ké dinh hudng gradient [1], bo phat
hién phan bién dang [2] dugc két hop véi clia s6 truot
(sliding window). Su phat trién clia cac mé hinh hoc sau
da thay déi hudng ti€p can clia bai toan sang cac mé hinh
mang na-ron tich chap (Convolutional Neural Network -
CNN) [5]. Hai chudi mé hinh dién hinh cho hudng tiép can
nay la R-CNN (Regions with Convolutional Neural Network
- mang no-ron tich chap vung) [6, 7, 8] va YOLO (You Only
Look Once - ban chi nhin mét lan) [9, 10, 11, 12, 13]. Cac
déi tuong dugc ho mé hinh R-CNN phat hién qua giai doan
mot: dé xuat vung va gian doan hai: phan loai vung. Véi
mot hudng ti€p can khac, chudi mé hinh YOLO thuc hién
dé xuat va phan loai viing chi trong mét giai doan. Nha d6,
cac mo hinh YOLO c¢6 thai gian thuc thi nhanh hon nhiéu
R-CNN nhung van cho dé chinh xac tot.

Bai toan phat hién va phan loai phuong tién giao
thong da va van dang dugc dua ra nhiéu trong cac nghién
ctru. Cac hudng nghién cdu hién tai cht yéu tap trung vao
hudng tiép can hoc sau. Cac nghién clu trudc day thuong
s dung trén mét b dir liéu xac dinh va mé hinh dugc
hudn luyén véi bé dit liéu nao thudng sé chi hoat déng 6n
dinh véi v&i méi trudng tuang tu. Thuc té trién khai cho
thay cac camera co chat lugng rat khac nhau cung su da
dang méi trudng dan t6i su khédng 6n dinh va kém linh
hoat & cac hé théng thuc té. Trong bai bao nay, bai toan
phat hién va phan loai phuong tién giao thong sé dugc tap
trung giai quyét, déng thai giadi phap nang cao hiéu nang
bai todn cling dugc dua ra nghién ctu va danh gia.

3. BAI TOAN PHAT HIEN VA PHAN LOAI BIEN BAO
GIAO THONG

3.1. Mé hinh dé xuat

M6 hinh dugc dé xudt trong bdo cdo gobm c6 3 thanh
phan chinh: thiét bi thu nhan tin hiéu dau vao, bé phat
hién va phan loai bién bao giao théng, thiét bi hién thi

thong tin dau ra nhu trong Hinh 3.1.
Thiét bj hién thi
théng tin dau ra

i A Bo phat hién va
Thiét bi thu nhan N P o,
B phaén loai bién bdo
tin hiéu dau vao . .
giao théng

Hinh 3.1: Mé hinh dé xut cda hé théng
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B6 thu nhan tin hiéu trong hé théng la thiét bi thu
nhan tin hiéu hinh anh. Cu thé, hé théng trong nghién
cru mudn huéng tdi cac camera hanh trinh gan trén cac
phuong tién giao théng, dé co thé gilp cho ngudi diéu
khién phuong tién phat hién va tuan thi cac bién bao. Chat
luong cédc camera hanh trinh trén thi trudng rat da dang va
thém vao dé chét lugng hinh anh thu nhan dau vao chiu
nhiéu yéu t6 tac dong bao gbm yéu té6 moi trudng khach
quan nhu diéu kién anh séang tu nhién, diéu kién anh sang
nhan tao nhu den dudng, dén xe phia trudc, mua, khéi bui
trén duong... lam bai todn tré nén phuc tap.

Thanh phan thu hai trong hé théng 1a bé phat hién va
phan loai bién bio giao théng. Nhiém vu chinh ctia thanh
phan nay la tiép nhan hinh anh dau vao tir b thu tin hiéu
cla hé théng va xtrly cac hinh anh nay dua ra dugc vi tri cac
bién béo c6 trong hinh &nh dau vao dong thoi gan nhan
phan loai cho bién bao nay thudc loai ndo. Cu thé trong
béo cdo nay, 4 loai bién bao sé dugc can nhic dé phan loai
bao gém: bién bao cdm, bién canh bao, bién huéng dan va
loai khac (Hinh 3.2, 3.3, 3.4, 3.5).
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Hinh 3.5: Minh hoa bién loai khdc

Thiét bi hién thj két qua trong hé théng chi ré ving
dugc xac dinh 1a phét hién bién bao giao théng, déng thoi
phan loai xem bién bao giao théng d6 thudc vao loai nao.
Hinh &nh dugc hién thi trén man hinh 1 hinh anh dugc
gan thém nhan va khoanh vung dua trén anh dau vao thu
dugc nhu minh hoa trong Hinh 3.6.

3.2. Thi nghiém va két qua

Nhom tac gid lua chon st dung mé hinh YOLOV5 dé
thuc hién cong viéc phat hién va phan loai bién bao giao
théng vi day 1a mé hinh ¢é hiéu ndng cao va hoat dong én
dinh da dugc cong nhan trong cong déng nghién ciru. Cac
mo hinh méi hon nhu YOLOV6 va YOLOV7 chua dugc xem
xét trong bdo cdo nay do cac mod hinh con kha méi chua
c6 nhiéu danh gia. Day sé la huéng thi nghiém tiép theo
trong tuong lai véi nghién ctiu nay. Cac thi nghiém dugc
chay trén méi truong Google Colab. Tap d liéu dugc s
dung dugc bién thé tur tap dir liéu anh tai tir Kaggle. Trudc
tién, bo d liéu géc ban dau gém c6 741 hinh anh dugc ghi
lai tir cdc camera hanh trinh. Cac hinh anh nay déu chia
cac bién bao giao thong, trong d6 céac bién bao duoc chia
ralam 4 loai: bién cam, bién canh bao, bién chi dan va bién
loai khac.

Do bé dir liéu g6c con kha nhd va cac yéu t6 moi
truding, chuyén déng clia cac phuang tién trong bé dir liéu
chua that su phong phu nén cac phuang phap tang cudng
dir liéu dugc 4p dung dé gia tang s6 lugng anh cda bd di

lieu gbc 1én dé dap Ung dugc viéc huan luyén. Cac hinh
anh géc dugc thuc hién cac phép bién déi nhu ct anh,
thay déi cudng do sang, thay déi do tuong phan, thay ddi
dé sdc nét, gay nhiéu chuyén dong, xoay anh, can bang
mau sac... nham tao ra sy da dang cho cac hinh anh.

Céc tham s6 cla viéc bién d&i dugc sinh ra ngau nhién
trong méi lan bién déi dé dam bao tinh da dang. Tu mét
phién ban hinh anh géc ban dau sé cé 4 phién ban ting
cudng dugc dua ra. Véi 741 hinh anh trén tap anh géc sé
thu dugc tap anh mai gdbm 3.705 hinh anh. Cac hinh anh
nay dugc chudn hoéa vé kich thudc chiéu rong la 640px va
gitr nguyén ty lé gitra chiéu rdng va chiéu cao clia anh. Tap
hinh anh dugc chia lam tap huéan luyén (2.960 hinh anh
dugc sinh ra tir 592 hinh anh g6c) va tap danh gia (745
hinh anh dugc sinh ra tir 149 hinh anh géc). Cac hinh anh
g6c cla tap huan luyén va tap danh gia khong trung lap
véi nhau dé c6 thé danh gia hiéu ndng ca hé théng mét
cach khach quan.

Mé hinh YOLOV5 phién ban nho (phién ban S) duoc
Iua chon dé hoc chuyén tiép. M6 hinh dugc tién hudn
luyén trén ca s& dt lieu COCO. Cach thic hoc chuyén tiép
dugc lua chon vi sé lugng d{ liéu trong tap huan luyén
khéng dd 16n dé hudn luyén mé hinh tir dau nén viéc huan
luyén mo hinh sé dugc thuc hién trugc trén mét tap dir liéu
I6n hon 1a COCO dé hinh thanh cac tham sé co ban. Cac
tham s6 nay sau do sé dugc tinh chinh lai théng qua viéc
huan luyén trén tap di liéu mai dé phu hgp véi bai toan
mGi. Hinh dnh dung dé€ huan luyén c6 kich thuéc chuén
héa chiéu réng la 640px va kich thudc batch dung trong
huan luyén la 16. B6 ba tham sé dugc st dung danh gia
md hinh la d6 chinh xac (precision), d6 ggi nhd (recall), d6
chinh xéac trung binh (mAP - mean Average Precision).

Viéc huan luyén dugc chay 20 vong (epochs) va dat
dugc cac két qua thi nghiém trén tap danh gia kha an
tugng nhu & Bdng 3.1. Nhin vao bang két qua cé thé thay
dugc mot cach téng thé mé hinh hoat dong rat hiéu qua
khi dat dugc chi s6 dé chinh xac, d6 ggi nhé va dé chinh
xac trung binh (mAP 0,5) lan lugt 1a 0,907, 0,868 va 0,934.
Tham chi ngay ca vai chi s6 mAP 0,95, hé théng cling dat
dugc con s6 kha &n tugng 0,627. V6i cac nhdm bién cam,
bién canh bao, bién huéng dan, cac chi sé c6 chit nhinh
hon so véi nhém cac bién loai khéc, diéu nay cé thé hiéu
rang do nhém bién loai khac kha phuic tap gém nhiéu kiéu
bién khac nhau khéng cé dac di€ém chung nén hé théng
sé gap khé khan hon trong khi cac nhém bién con lai déu
c6 dac diém chung vé mau sac trén méi nhom (su déng
nhat trong nhom) nén dé dang hon trong viéc phat hién va
phan loai. C6 thé thay bai toan phat hién va phan loai bién
bao giao théng so véi cac bai toan phat hién doéi tugng
khac c6 phan don gian hon khi cac déi tugng khong co
qua nhiéu tu thé da dang do céc bién bao can phai c6 dinh
mot tu thé. Cac dic diém mau séc va hinh dang trén cac
bién bao giao théng ciing la mot diém Igi thé khi cac bién
bdo c6 hinh dang va mau séc khéng quéa phong phu. Nhg
nhimng diém nay ma hiéu suit cla bai toan thudc dang kha
cao so Vvai cac bai toan phat hién déi tugng khac nhu phat
hién ngudi, ddng vat (mot s6 hinh anh thir nghiém trén tap
danh gid dugc minh hoa trén Hinh 3.6).
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Bidng 3.1. Két qué danh gid mé hinh sau 20 véng huén luyén

Class S6 anh S6 nhan Do chinh xac Do ggi nhé mAP 0,5 mAP 0,95
all 743 1.192 0,907 0,868 0,934 0,627
Bién cam 743 518 0,845 0,973 0,981 0,679
Bién canh bao 743 235 0,99 0,882 0,926 0,684
Bién hudng dan 743 154 0,963 0,841 0,936 0,638
Loai khac 743 285 0,83 0,775 0,892 0,506
‘-'.":'y'lsiér.\ huéng dan 0.8 L
b L
0125 O
Hinh 3.6: Thir nghiém hé théng trén tip danh gia
4, KET LUAN detector, In Proceedings of the European Conference on

Véi muc tiéu xay dung hé théng phat hién va phan
loai bién bao giao théng trén camera hanh trinh gén trén
phuong tién giao thong, hudng ti€p can trong nghién ctiu
nay hoc vién lua chon st dung mé hinh YOLOVS5 dé thuc
hién bai toan. Trong nghién cuu, tap dir liéu dugc st dung
tur tap di liéu anh tai tai Kaggle. Do b6 dirliéu géc con kha
nhé va cac yéu t6 méi trudng, chuyén déng ctia phuong
tién trong bd dir liéu chua that phong phu nén hoc vién
da ap dung cac phuang phép tang cudng dir liéu dé lam
tang so6 luong anh clia bd di liéu goc, dap tng cho viéc
huan luyén. K&t qua thr nghiém trén tap danh gia dua trén
3 tham s6: chi s6 d6 chinh xac, d6 ggi nhé va dé chinh xac
trung binh lan lugt 14 0,907, 0,868 va 0,934.

Trong tuang lai, nghién ctu vé hé théng canh béao
nguy hiém khi lai xe va hé théng hé trg lai xe tu déng la
muc tiéu ma hoc vién muén ma rong.

Tai liéu tham khao

[1].Yang, Y. Luo, H.; Xu, H.; Wu, F. (2016), Towards Real-
Time Traffic Sign Detection and Classification, |EEE Trans.
Intell. Transp. Syst., 17,2022 - 2031.

[2]. Gudigar, A,; Shreesha, C.; Raghavendra, U.; Acharya,
UR. (2017), Multiple Thresholding and Subspace Based
Approach for Detection and Recognition of Traffic Sign,
Multimed. Tools Appl., 76, 6937-6991.

[3]. Arreola, Luis, Gesem Gudino and Gerardo Flores
(2022), Object recognition and tracking using Haar-like
Features Cascade Classifiers: Application to a quad-rotor UAV,
2022 8th International Conference on Control, Decision
and Information Technologies (CoDIT), vol.1, IEEE.

[4]. Ellahyani A, Ansari M, Lahmyed R, Trémeau A (2018),
Traffic sign recognition method for intelligent vehicles, J Opt
Soc Am 35(11):1907-1914.

[5]. Liu, W.; Anguelov, D,; Erhan, D.; Szegedy, C.; Reed,
S.;Fu, C,; Berg, A.C. Ssd (October, 2016), Single shot multibox

104

Computer Vision, Amsterdam, The Netherlands, 8-16,
Springer: Cham, Switzerland, pp.21-37.

[6]. A. Krizhevsky, I. Sutskever and G. E. Hinton (May
2017), ImageNet classification with deep convolutional
neural networks, Commun. ACM, vol.60, no.6, pp.84-90, doi:
10.1145/3065386.

[7]. Girshick, Ross. (2015), Fast r-cnn, Proceedings of
the IEEE international conference on computer vision, doi:
10.1109/ICCV.2015.169.

[8]. Ren, Shaoqing, et al. (2015), Faster r-cnn: Towards
real-time object detection with region proposal networks,
Advances in neural information processing systems 28,
pp.91-99. doi: 10.1109/TPAMI.2016.2577031.

[9]. Redmon, Joseph, et al. (2016), You only look once:
Unified, real-time object detection, CVPR, doi: 10.1109/
CVPR.2016.91.

[10].Redmon, Joseph and AliFarhadi (2017), YOLO9000:
better, faster, stronger, CVPR, doi: 10.1109/CVPR.2017.690.

[11]. Redmon, Joseph and Ali Farhadi (2018), Yolov3: An
incremental improvement, arXiv preprint arXiv:1804.02767,
Available at: http://arxiv.org/abs/1804.02767.

[12]. Bochkovskiy, Alexey, Chien-Yao Wang and Hong-
Yuan Mark Liao (2020), Yolov4: Optimal speed and accuracy
of object detection, arXiv preprint arXiv:2004.10934.
Available at: http://arxiv.org/abs/2004.10934.

[13]. Simonyan, Karen and Andrew Zisserman (2014),
Very deep convolutional networks for large-scale image
recognition, arXiv preprint arXiv:1409.1556, Available at:
http://arxiv.org/abs/1409.1556.

Ngay nhan bai: 20/5/2023

Ngay chap nhan dang: 26/6/2023

Ngudi phan bién: TS. Tran Thi Huong
TS. Nguyén Hitu Tuan



KHOA HOC CONG NGHE

S6 07/2023

Ung dung mang no-ron nhan tao MLP
nang cao chat lugng cam bién do ndng dd con MQ3
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Email: “phuongthaodtdcn@gmail.com

TOM TAT: Bai bao dua ra gidi phap Ung dung mang
no-ron nhan tao MLP dé nang cao chat luong cdm
bién do néng d6 cén MQ3. Day la mét trong nhing
Ung dung rat hiéu qud cda mang no-ron nhan tao
dé nang cao chat lugng cla cac phép do déi vdi cac
cam bién ban dan, do la: bu sai s6 clda yéu t6 anh
hudng nhu nhiét d6 va dé 3m cla maoi truong do, loai
tra tinh phan Ung da khi.

TU KHOA: MQ3, nang cao chat luong MQ3, do ndng
d6 cén, mang no-ron nhan tao.

ABSTRACT: The paper presents a solution to apply
MLP artificial neural network to impro the quality
of MQ3 alcohol sensor. This is one of the effective
applications of artificial neural networks to improve the
quality of measurements for semiconductor sensors:
Compensation for errors of influenting factors such
as temperature and humidity of the measuring
environment, Excluding multi-gas reactivity.

KEYWORDS: MQ3, improve the quality of MQ3,
alcolol sensor, artificial neural network.

1. DAT VAN BE

Hién nay, co nhiéu loai cdm bién do néng d6 con dang
dugc st dung phd bién trén thi trudng, tuy nhién theo
nguyén ly hoat déng cé thé chia ra lam hai loai chinh 1a cdm
bién ki€u phan tich quang phé va cdm bién kiéu dién hda.
Cam bién kiéu quang phd hoat dong theo nguyén ly phan
tich su thay d6i quang phé anh sang cé budc séng va viing
gan héng ngoai NDIR (Non-Dispersive Infrared) khi chiéu
vao vlung khong gian c6 ndng do con, loai cdm bién nay
thudng c6 gia thanh cao.

Cam bién xac dinh ndng d6 con kiéu dién hoa co nhiéu
két cau khac nhau, song chti yéu van la loai cdm bién kiéu
ban dan va cdm bién kiéu dién hoa. Nhung théng dung
hon cé van la cdm bién loai ban dan, bdi ching c6 gia
thanh ré, dé st dung.

Nguyén ly hoat ddng cGia cdm bién kiéu ban dan la st
dung moét chat ban dan cé do dan dién thay déi theo ndng
dé con trong mau hai thé. Tuy nhién, cdm bién ki€u ban
dan cling c6 moét s6 nhugc diém nhu su troi diém lam viéc
theo thai gian, bi anh hudng bai nhiét do va dé am cla
moi trudng do. Ngoai ra, mét s6 cdm bién kiéu ban dan

khéng chi nhay cdm vai néng d6 con ma con nhay cam
vGi mot s6 khi va chat bay hoi khac nhu khi xa phuong tién
giao théng hodc khéi thuéc 13, khi ga..., do dé doéi khi gay
cdnh bdo sai.

Vé van dé nay, trén thé gidi va Viét Nam da va dang
¢ nhiéu nha khoa hoc quan tam va cong bé nhiéu két
qua nghién ctu ctia minh [5, 6, 7, 8,9, 10, 111. Do vay, van
dé nang cao chat lugng phép do néng dé con clia cam
bién MQ3 Ia rat can thiét mang y nghia thuc tién cao. Mot
hudng ti€p can tuong doi hiéu qua cho van dé nay do la
ting dung mang na-ron nhan tao MLP nang cao chat luong
cho cam bién do néng d6 cén MQ3.

2. NOI DUNG CHINH

2.1. Cac vu, nhuoc diém cta cdm bién MQ3

Khi cam bién dugc cap nguén, no sé dot néng mot sai
day 16 xo quan bén trong cadm bién, lam cho cac phan tu
chat khi xung quanh né dao d6ng nhanh han, va cham véi
I6p mang SnO, nhiéu hon, tir d6 lam tang d6 nhay ctia cam
bién. Nhung cling chinh vi ly do d6 ma dau ra cGia cdm bién
phu thudc vao nhiét dé6 va dd 4m ctia moi trudng (SnO,: la
I6p mang cam bién chinh, né nhay nhat vai alcohol). Khi
cadm bién dé trong khong khi sach, khéng khi xung quanh
cdm bién va cham vao I6p mang SnO, lam cho né cé mét
diéntra R, tir d6 tao ra dién dp vV, khac 0 & dau ra. Khi cé
alcohol gan cam bién, cac phan tiralcohol va cham vai 16p
mang SnO, dan dén dién trd trong clia cdm bién gidm di,
tUr do6 Vout sé tang lén.

- Uu diém: Cadm bién cho két qua nhanh, dé nhay cao,
mach diéu khién tuong déi don gian, gia thanh cdm bién
ré, dé tim kiém tai Viét Nam, dai do réng 0,1 - 10mg/I, gidi
han nhiét &6 méi trudng cao: -10 - 50°C.

- Nhugc diém: MQ3 c6 két qua do phu thudc nhiét d9,
dé am mai trudng, khé Ke-lip chinh xac tir Vout sang mg/I
va c6 tinh phan tng da khi.

&
4 /,-'/1

Hinh 2.1: Hinh dang thuc t€ cda cam bién MQ3
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Hinh 2.2: Théng sé hinh hoc cda cdm bién MQ3
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Hinh 2.3: D4 nhay cia MQ3 véi mét sé loai khi

DPic diém nhay cla cdm bién MQ3 so vdi dién hinh
mot s6 chét khi trong ho, khéng chi nhay véi nong dé con
ma MQ3 con nhay cdm véi mét s6 loai khi nhu: CH,, CO, khi
gas... (Hinh 2.3) véi diéu kién chuan nhiét d6: 20°C, d6 dm:
65%, ndng d6 0, 21%, R = 200 kQ.

Ro: Dién tré cdm bién & 0,4 mg/L cla rugu trong khéng
khitrong lanh.

Rs: Bién khang cdm bién & cac néng dé khac nhau ctia
cac chat khi.

1.60 Rs/Ro- -TmyI

—=— 33%RH
1.30 { —— 85%RH

m

Fig.4
i S
11 Tel
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Hinh 2.4: Sy 4nh huéng cda nhiét do va dé 4m t6i cdm bién MQ3

Su phu thudc ctia cam bién MQ-3 vao nhiét d6 va do
am (Hinh 2.4 ).

Trong mach dién cia cdm bién MQ3 Hinh 2.5, c6 2 dau
day 4p dau ra clla cdm bién, R _la dién trg mach ra dugc noi
tiép véi cam bién, tri s6 dugc cap dién ép:V,, la dién dp cap
cho mach say...

Hinh 2.5: So dé céu tric mach dién cda MQ3

Trong d6:V_-Dién ap cap cho cdm bién, V, -Dién tré R
c6 thé diéu chinh dugc. Cac dién ap V, vaV_thusng dugc
cdp cung tri s6. Trong mach do, cac dién ap nay duoc cap
nguén 5v DC.

2.2. Ung dung mang no-ron MLP nang cao chat
lugng ctia cdm bién MQ3

Bai bao dé xuat mét cau tric cdm bién ing dung MNN
dé nang cao chat lugng cdm bién do dugc chi ra trén Hinh 2.6.

Miudakti | Vatnh | Vo (Vi V] Lttt

(XX ol | e i B Vi | it Ve
I'— Gl — kivitin ——
i inh hod dic
RH%

tinh

Hinh 2.6: So dé khéi cda ca3m bién cé tng dung mang no-ron dé
néng cao chat luong
Trén Hinh 2.6, cdc nong dé khi thanh phan X, (ppm),
X,(ppm)... X (ppm) c6 trong mau da khi dau vao (hon hop
khi) dugc cdm nhan bgi mét ma tran M cac cdm bién (gia tri
M tuy thudc vao s6 lugng khi n can phan biét, tuy nhién M=n).
Tin hiéuV_=[V,,...,V, ] sau d6 dugc két hgp véi hai tin
hiéu do truc tiép tir hai cdm bién do nhiét d6 T(°C) va d6 &m
RH (%) cGa méi trudng dua vao khéi bu nhiét do, d6 am.
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Trong bai bao nay, budc dau st dung tin hiéu do truyc tiép,
chua str dung cac thuat toan hiéu chinh dac tinh khac. Khoi
bu nhiét d6 va dé dm co chiic nang bu sai s6 anh hudng
cla cac yéu t6 moi trudng do néu T#20°C, RH=65(%), G dau
rachoV_, da dugc bl sai s6. Tin hiéu sau bu dugc dua
vao khéi loai trir tinh phan tng da khi dé phan biét va udc
luong chinh xac nbng do6 cac khi thanh phan. Cuéi cling la
khau tuyén tinh héa dac tinh cGia cdm bién.

Trong do, khéi bu nhiét dé va dé dm duoc thiét ké nhu sau:

; Rs(ppm, T', RH%)
Vout Mach chudn
i

=

ppm

Ry Rs
/KP Rs(ppm, 20C, 65%) /RD
. : Kas
T Noi
suy
i
tiuh
MLP2 todn

RH%

Hinh 2.7: C4u tric duoc dé xuat bu sai sé cla yéu té anh hudng

Cau truc hé gom 3 dau vao: Tin hiéu thu dugc tir dau
raV_, ctia cdm bién bi bién thién bai cac yéu t6 anh hudng
nhiét do va dé 4m, dau vao thu hai va tha ba ti hai cdm
bién nhiét d6 va do 4m do dugc tir moi trudng do. G day sur
dung hai MNN nhung mdi mang chi c6 moét dau vao nhiét
d6, MNN dong vai tro xap xi lai su phu thuéc cta R /R vao
cac yéu té anh hudng la nhiét dé6 T°C va dd 8m RH%, day la
mot trong nhiing budc quan trong nhat béi tir cac gia tri
bién thién nay ta mdi tinh toan ra dugc lugng can bu.

Co s@ ly thuyét clia iing dung bu nhu sau:

- Dua trén datasheet cia nha san xudt cung cap co
biéu d6 quan hé R /R theo nhiét do va d6 am R /R = f(T°C,
RH%), biéu d6 nay cho biét suanh hudng cda tin hiéu nhiét
dd va dé 8m tai dau ra ctia cdm bién.

- Bu sai s6: Chuyén déi dau ra R /R, (1a ham phu thuéc
vao ndng d6 khi ppm can do) do dugc & nhiét do va doé &m
bat ky sang mét diéu kién tiéu chudn la nhiét dé T°C=20°C
va do 8m RH%=65%, sau dé tinh ra néng d6 ppm can do.

Nhiém vu thi nhat dugc gidi quyét nhu sau: Dung
MNN MLP dé xap xi cac dac tinh bién thién theo nhiét do
tai d6 8m RH% thap (cho cdm bién MQ136 |13 33%) va tai do
&m RH% cao (cho MQ136 1a 85%) theo cac diém mau trdi
déu trén toan mién cla dac tinh nha san xuat cung cap, dé
la 2 duong f (T°C) va f,(T°C) thé hién trén Hinh 2.6. Trong
do, f,(T°C) dugc xap xi bdi mang MLP1, f,(T°C) dugc xap
xi b&i mang MLP2, méi mang c6 mét dau vao duy nhat la
nhiét d6 maoi trudng do:

S(T°) = F(RHA0Y%:T); f,(I"°) = F(RH85%:T°)

Nhu vay, su khac biét & chd la MNN chi cé duy nhat mot
dau vao dung dé xap xi tuong déi chinh xac su anh hudéng
cla nhiét d6 va doé 8m cGa mai trudng téi két qua do.

Dé gidi quyét nhiém vu thir 2, cac budc dugc tinh toan
nhu sau:

- Budc 1: Khi c6 ndng d6 X (ppm) can do tuong tng
vGi nhiét do T° va dé am RH% mai trudng do thi dau ra clia
cdm bién khila diénapV_ :

X (ppm.T° RH%) >V, (I°, RH%)

- Budc 2: TU mach chudn héa dau ra ctia cdm bién nhu
Hinh 2.5.Ta c6 dién tr& cia cam bién tai diéu kién lam viéc
(nhiét do va do 4m).



Ta cé: V.-,

R,
N7
_R(VTh)

2

Ma V = Vout, nén thay V, R vao ta tinh dugc R cua
cdm bién tai nhiét d6 va d6 am ctia moéi truong (R, da bi
bién thién) nhu sau:

- R,

ki, (1"’,RH%){ Rs(1°,RH%) }

Rs(20°C,65%)

- Buéc 3: Tl céc dac tinh clia cdm bién da cho, can phai
xac dinh mot hé s6 bién déi k. dé chuyén déi gia tri dién
trd clia cdm bién vé diéu kién lam viéc tiéu chudn T°=20°C,
RH=65%:

/;k,(/",RH%):[

Rs(T°, RH%)
Rs(20°C.65%)
B

fI(T= F(RH% thip, T

£(T) = F(RH% cao, T
Hinh 2.8: Ddc tinh f (T) duoc néi suy theo f, va f,

Gia tri hé s6 bién d6i k. dugc tinh bang phuong phéap
noi suy gitia hai dudng cong da xap xi bang hai mang MLP
trén Hinh 2.6, dé c6 dugc dac tinh fx(T°) tai cdc d6 am trung
gian (X%).

km(Z.M):noisvl}'(j;:ﬁ):%w

high

- Budc 4: Thay k. _vao ta thu dugc:

(RH%~RH,, )+ MLE(T°)

R, (Ppm,20" C,65%) = %
2

- Budc 5: Tu gia tri dién trd R_tinh dugc va gia tri dién
tré dac trung R ctia cdm bién, dua vao dac tinh da cho cla
cam bién ta udc luong dugc néng do6 khi can do trong diéu
kién tiéu chuan:

R,
7, (pom) > X (ppm)

- Nhu vay, X(ppm) da dugc bu vé gia tri do tai cac diéu
kién T9=20°C va RH(%)=65%

Khai loai trur tinh phan tng da khi st dung da cam bién
va tng dung MLP c6 cdu trdc don gian c6 kha nang via
phan biét va vira udc lugng dugc néng doé khi thanh phan.
Cau trac nhu vay dugc dé xuat trén Hinh 2.7.

%Gasl e

CB2 - %Gasl

%Gas2
%Gas2

CBn

Hinh 2.9: C4u tric cam bién duoc dé xuat loai trir tinh
phan ung da khi
Gia st chiic nang clia cdu trdc cho ta kha nang phat
hién va udc lugng hai thanh phan khi can do Gas1 va Gas2
trong hon hgp khi. D& xay dung ham truyén dat nguoc (tu
chi s6 clia cac cam bién suy ra dugc néng dé clia cac thanh
phan khi dau vao: gas1, gas2), mot bo sé liéu mau hoc la té
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hgp clia cac gia tri néng d6 cho khi gas1 va nong dé cho
gas2 c6 dang {PPM,, PPM,, Sen, Sen,} da dugc xay dung.
Dong thai, mot bd s6 liéu mau 1a t6 hogp cadc mau tir cac
thanh phan néng d6 khi gas1 va néng dé khi gas2 dé kiém
tra. BO s6 liéu mau nay dugc st dung dé tinh ham truyén
dat ngugc, nén mang MNN sé dugc hudn luyén dé ing véi
cac vector dau vao x={Sens_, Sens_} va dap ting dau ra la
d={ppm,, ppm,}.

i’

3. KET LUAN VA HUGNG PHAT TRIEN

Bai toan Ung dung mang na-ron MLP dé nang cao chat
lugng clia cam bién MQ3: Bu sai s6 clia yéu t6 anh hudng,
loai trir tinh phan Ung da khi.

Bai todn Uing dung nay la hoan toan kha thi.

L&i cam on: Nghién ctu nay dugc tai trg bai Truong
Pai hoc Hang hai Viét Nam trong Dé tai ma s6 DT22-23.61.
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Nghién cdu tam quan trong cla giam phat thai khi thai
tU tau bién - Thach thic va gidi phap

m ThS. PO CONG HOAN; PGS. TS. PHAN VAN HUNG®"
Trudng Dai hoc Hang hai Viét Nam
Email: “phanvanhung@vimaru.edu.vn

TOM TAT: Gidm luong khi thai tU tau la mét chu dé
thdo luan quan trong trong nganh van 1ai bién trong
nhiéu nam. Tau 1& mét ngudn gdy 6 nhiém khéng
khi dang ké, gop phan phat thai cic chat doéc hai
nhu nito oxit (NOx), luu huynh oxit (SOx), hat vat chat
(PM) va khi nha kinh (GHG). T chic Hang hai Quéc
t& (IMO) da thuc hién nhiéu bién phap khac nhau dé
gidm lugng khi thai cla tau, nhung van con rat nhiéu
viéc phai lam. Nghién clu nay sé thdo luan vé tdm
quan trong cula viéc gidm phat thai tau, cac bién phap
da dugc thuc hién cho dén nay va nhing thach thuc
can phai vuot qua dé dat dugc muc gidm dang ké.

TU KHOA: Tam quan trong gidm khi thai, tau bién,
thach thuc, gidi phap.

ABSTRACT: Reducing air emissions from ships has
been an important topic of discussion in the shipping
industry for many years. Ships are a significant
source of air pollution, contributing to the emission of
harmful substances such as nitrogen oxides (NOx),
sulfur oxides (SOx), particulate matter (PM) and
greenhouse gases (GHGs). The International Maritime
Organization (IMO) has taken various measures to
reduce ship emissions, but there is still a lot of work
to be done. This study will discuss the importance
of reducing ship emissions, the measures that have
been taken so far, and the challenges that need to be
overcome to achieve significant reductions.

KEYWORDS: The importance of reducing emissions
from ships, challenges, solutions.

1.TAM QUAN TRONG CUA VIEC GIAM KHITHAITAU BIEN

Van tai bién la mot trong nhing nganh quan trong nhat
tao thuan lgi cho thuong mai toan cau. Tuy nhién, n6 ciing
la mét trong nhitng ngudn phat thai khi nha kinh (GHG) va
chét gay 6 nhiém khong khi 16n. Trén thuc té, theo T8 chiic
Hang hai Quéc té (IMO), van tai bién chiu trach nhiém cho
khoédng 2,7% lugng khi thai nha kinh toan cau va con sé nay
du kién sé tang Ién trong nhiing nam tai khi cac hoat dong
thuong mai va van tai bién toan cau tiép tuc phat trién. Do
dé, viéc gidm lugng khi thai ctia tau la rat quan trong dé giai
quyét van dé bién déi khi hau va cai thién chat lugng khong
khi trén toan thé gidi [1-5].

Mét trong nhiing ly do chinh tai sao khi thai tau la mot
méi quan tam dang ké la tac dong clia chiing ddi véi méi
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trudng. Cac khi nha kinh, chdng han nhu carbon dioxide
(CO,) la nguyén nhan chinh gay ra bién déi khi hau va véan
tai bién 1a nguyén nhan chinh lam gia tang cac khi nay
trong khi quyén. Ngoai ra, van tai bién con thai ra cac chat
gay 6 nhiém khong khi khac, chdng han nhu nita oxit (NOx)
va luu huynh oxit (SOx), gop phan gay 6 nhiém khéng khi
va co tac déng xau dén suc khde con ngudi, bao gém cac
van dé vé ho hdp va bénh tim mach [6-8].

Giam khi thai tau la rat quan trong dé giam thiéu tac
dodng clia hoat déng van tai doi véi moi trudng va stc khoe
con ngudi. C6 mot s6 gidi phap dé dat dugc muc tiéu nay,
bao gobm viéc st dung nhién liéu sach hon, t6i uu hoa cac
tuyén duong va téc do chay tau ciing nhu ap dung cac
cdng nghé tiét kiém nang lugng. Viéc st dung nhién liéu
sach hon la mét trong nhimng cach hiéu qua nhat dé giam
lugng khi thai cda tau. Vi dy, khi tu nhién héa ldng (LNG) la
nhién liéu d6t sach hon, thai ra it khi nha kinh va chat gay
6 nhiém khong khi hon so véi nhién liéu hang hai truyén
théng. Mét s6 cong ty van tai bién da bat dau st dung LNG
lam nhién liéu cho tau ctia ho va xu hudng nay du kién sé
tiép tuc trong nhiing nam tai. Ngoai ra, IMO da dat muc
tiéu gidm ham lugng luu huynh trong nhién liéu hang hai,
diéu nay cling sé gép phan giam 6 nhiém khong khi do van
chuyén. T6i uu hda cac tuyén dudng va téc do chay tau la
mét cach khac dé gidm lugng khi thai cGa tau. Bang cach
st dung cac tuyén dudng truc tiép va hiéu qua nhat, tau
6 thé gidam khodng cach di chuyén va thai gian trén bién,
diéu nay c6 thé dan dén tiét kiem nhién liéu va gidam phat
thai dang ké. Ngoai ra, gidm téc do clia tau ciing c6 thé dan
dén lugng khi thai thap hon, vi né lam giam luong nhién
liéu tiéu thu. Va, viéc ap dung cac cong nghé tiét kiém nang
lugng cling c6 thé gitp gidm lugng khi thai clia tau [9-15].
Vi du, viéc str dung hé théng dong ca hybrid hoac dién, két
hgp dong co truyén théng véi hé théng chay bang pin, cé
thé gidam dang k& muc tiéu thu nhién liéu va khi thai. Ngoai
ra, cac cong nghé nhu hé théng thu héi nhiét thai va hé
théng béi tron bang khéng khi ciing c6 thé gop phan gidam
lugng khi thai.

Giam lugng khi thai ca tau khéng chi quan trong déi
véi moi trudng va suic khde con ngudi ma con mang lai lgi
ich kinh té& [12]. Vi du, bdng cach gidm mdic tiéu thu nhién
liu va khi thai, cac céng ty van tai bién c6 thé gidm chi
phi hoat déng, diéu nay c6 thé cai thién lgi nhuan va kha
nang canh tranh cta ho. Ngoai ra, bdang cach ap dung céac
cong nghé sach hon va hiéu qua hon, cac céng ty van tai
bién cling c6 thé thé hién cam két clia ho d8i vai su phat
trién bén viing va thu hut nhiing khach hang uu tién trach
nhiém véi méi trudng.



Hon nira, gidm luong khi thai tau cling c6 thé gép
phan dat dugc cac muc tiéu khi hau toan cau. Théa thuan
Paris, dugc thong qua vao nam 2015, nham muc dich han
ché sy ndng Ién toan cau & muc dudi 2°C so v6i muc thai
ky tién cong nghiép va theo dudi cac nd luc han ché muc
tang nhiét do lén 1,5°C. P& dat dugc nhimng muc tiéu nay,
tat ca cac linh vuc, bao gém cd van tai bién phai gép phan
gidm phat thai khi nha kinh [2-4]. Vi vay, gidm phat thai tau
khong chi la van dé méi trudng va stc khde con ngusi, ma
con la trdch nhiém toan cau.

R6 rang, giam lugng khi thai cta tau la rat quan trong
dé giai quyét van dé bién ddi khi hau va cai thién chat
lugng khong khi trén toan thé gidi. Nganh van tai bién c6
tac dong dang ké dén maoi trudng va suc khde con ngudi,
do d06, diéu quan trong la phai 4p dung cac bién phap giam
khi thai ti tau. Diéu nay ¢ thé dat dugc théng qua viéc si
dung nhién liéu sach hon, t6i uu hda cac tuyén dudng va
t6c d6 chay tau clng nhu ap dung cac cong nghé tiét kiém
nang lugng. Bang cach gidm lugng khi thai clia tau, ching
ta c6 thé gidm thiéu tac dong clia viéc van chuyén déi vai
moi trudng va stic khde con ngudi, déng thai cai thién kha
nang canh tranh kinh té cda nganh. Hon nia, gidm luong
khi thai cda tau la trach nhiém toan ciu va la moét thanh
phan quan trong trong viéc dat dugc cac muc tiéu khi hau
toan cau.

2.NO LUC CUA IMO DE GIAM KHi THAI TAU BIEN VA
THACH THUC

IMO d thuc hién nhiéu bién phap khac nhau dé giam
lugng khi thai cda tau trong nhiing nam qua. Nam 1997,
IMO da théng qua Céng uéc MARPOL, bao gobm cac quy
dinh kiém soét & nhiém khéng khi tirtau. Cong udc MARPOL
bao gbm cac gidi han vé ham lugng luu huynh trong dau
nhién liéu va yéu cau tau st dung céc cdng nghé kiém soat
khi thai nhu may loc va hé thong khir xtic tac chon loc [8-9].

oy .
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Hinh 2.1: Chién Iuoc gidgm phat thai khi thai nha kinh ban dau cua IMO

Nam 2011, IMO da théng qua cac quy dinh mdi dé
gidm lugng khi thai nito oxit (NOx) tu tau. Cac quy dinh nay
yéu cau tau phai dap Ung cac tiéu chudn phat thai NOx nhat
dinh, c6 thé dat dugc thédng qua viéc st dung déng co ¢
ham lugng NOx thap hodc cac cdng nghé xtly sau nhu SCR.

IMO ciing da dua ra gidi han luu huynh toan cau, c6
hiéu lyc vao nam 2020. Gidgi han nay gigi han ham lugng
luu huynh trong dau nhién liéu dugc st dung trén tau &
muc 0,5%, gidam so véi gidi han trudc do la 3,5%. Bién phap
nay du kién sé giam khoang 77% lugng khi thai luu huynh
tu tau.
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IMO ciing da phét trién mot chién lugc gidm khi nha
kinh (GHG), nham muc dich giam lugng phat thai khi nha
kinh ctia nganh van tai bién it nhat 50% vao nam 2050 so
vGi muc cila ndm 2008 (Hinh 2.1) [1-4]. Chién lugc bao gém
mét loat cac bién phap, bao gébm phét trién nhién liéu thay
thé, thuc day hiéu qua nang lugng va thuc hién cac bién
phap dua trén thi trudng nhu thué carbon.

C6 mét s8 thach thiic can dugc gidi quyét dé gidam phat
thai tau moét cach hiéu qua. Mot trong nhiing thach thuc
chinh Ia chi phi cao d€ 4p dung cac cong nghé sach hon va
hiéu qua hon, day c6 thé la rao can déi véi nhiéu cong ty
van tai bién, dic biét l1a cadc doanh nghiép vira va nhé. Do
dé, diéu quan trong la cung cdp hé trg tai chinh va ky thuat
dé giup cac cong ty nay ap dung cac cong nghé nay va cai
thién tinh bén viing cta ho.

Thach thuic vé su sdn sang clia cong nghé xanh chua
duoc ap dung phé bién & trén pham vi toan thé gidi. Diéu
nay khién pham vi hoat déng cla cac con tau xanh cé thé
bi thu hep dan dén nhu cau dau tu loai tau xanh chua dugc
nhu ky vong.

Mét thach thic khac la thi€u cac quy dinh va tiéu chuén
toan cau dé giam lugng khi thai clia tau. Mac du IMO da
dat muc tiéu gidm phat thai khi nha kinh va ham lugng luu
huynh trong nhién liéu hang hai, nhung van can c6 cac quy
dinh toan dién va day tham vong han bao gom tat ca cac
loai phat thai va thic ddy viéc ap dung cac cdng nghé sach
han. Do d6, diéu quan trong la cac chinh phdi va cac té chic
qudc té phai hgp tac dé xay dung va thuc hién cac quy dinh
nay. Dén nay, chién lugc giam phat thai ctia IMO da bi coi la
lac hau so véi COP26. Vi vay, yéu cau hién nay la xdy dung
chién lugc gidam phat thai khi thai tau bién phu hgp hon.

Hon nia, can tang cudng nhan thic va gido duc vé tam
quan trong cua viéc giam lugng khi thai tau. Nhiéu ngusi
khéng nhan thitc dugc tac dong clia hoat ddng van chuyén
hang héa déi v6i méi trudng va sutic khde con ngudi, do dé,
ho c6 thé khéng uu tién van dé nay. Bang cach nang cao
nhan thic va gido duc cong ching vé Igi ich cla viéc gidam
khi thai tau, ching ta c6 thé tao ra cdm giéc cap bach hon
va khuyén khich nhiéu ngudi hanh déng hon.

Nhu vay, giam phat thai tau la mot van dé quan trong
doi héi su quan tam va hanh dong toan cau. Bang cach ap
dung cac bién phap gidm lugng khi thai ti tau, ching ta c6
thé gidm thiéu tac déng cda viéc van chuyén déi véi moi
trudng va suc khée con ngudi, cai thién kha nang canh
tranh kinh té cia nganh va gép phan dat dugc cac muc tiéu
khi hau toan cau. Tuy nhién, c6 mot sé thach thiic can dugc
giai quyét, bao gom chi phi cao khi dp dung cac cong nghé
sach hon, thi€u cac quy dinh toan cau va nhu cau nang cao
nhan thic va gido duc. Do d6, diéu quan trong la cac chinh
phu, t6 chic quéc té va nganh van tai bién phai hop tac vaoi
nhau dé gidi quyét nhiing thach thdc nay va thic ddy viéc
ap dung cac théng lé bén viing trong nganh van tai bién.

3. GIAI PHAP GIAM KHi THAI TAU BIEN

Cach hiéu qua khac dé giam lugng khi thai tu tau la
théng qua viéc si dung nhién liéu thay thé. Nhu da dé cap
truéc dé, nganh Hang hai phu thudc rat nhiéu vao nhién
liéu hoa thach, [a nguyén nhan chinh gay ra phat thai khi
nha kinh. Do d06, cac nhién liéu thay thé nhu khi tu nhién
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hoéa 16ng (LNG), hydro va nhién liéu sinh hoc da néi lén nhu
nhing gidi phap tiém nang dé gidm lugng khi thai ti tau.

LNG la giai phép thay thé phat thai thap cho nhién liéu
hang hai truyén théng, véi kha nang giam phat thai khi nha
kinh t&i 30% so véi dau nhién liéu ndng. Mot s6 cong ty van
chuyén, chdng han nhu TOTE Maritime da bat dau st dung
tau chay bang LNG cho hoat dong ctia ho. Tuy nhién, su san
c6 cla co s& ha tang LNG va chi phi cao van la nhiing thach
thiic I6n déi véi viéc dp dung rong rai LNG.

Hydro l1a moét loai nhién liéu thay thé day hia hen khac
cho nganh Hang hai. Khi dugc st dung trong pin nhién
liéu, hydro chi tao ra nuc dudi dang san pham phu cla
no, khién né tré thanh nhién liéu khong phat thai. Céng
nghé s dung hydro trong tau van dang & giai doan dau,
nhung mét s6 du an dang dugc tién hanh, chang han nhu
viéc phat trién chiéc pha chay bang hydro dau tién trén thé
gi6i & Na Uy.

Nhién liéu sinh hoc, dugc lam tu vat liéu hitu co, cling cé
thé dugc sit dung thay thé cho nhién liéu hang hai truyén
théng. Nhién liéu sinh hoc c6 thé gidm tdi 80% lugng khi
thai carbon dioxide so véi nhién liéu hang hai truyén théng.
Tuy nhién, san xuat ctia ho van con han ché va susan c6 clia
ho van chua phd bién.

Ngoai cac gidi phap nay, nganh van tai bién ciing c6
thé ap dung céac bién phap tiét kiém nang lugng khac nhau
dé gidm luong khi thai. Vi du: 13p dat dong co hiéu qua hon,
t6i uu hda thiét ké tau, gidm toc dé tau va st dung cong
nghé tiét kiém nang lugng déu c6 thé gop phan giam tiéu
thu nhién liéu va khi thai. Nhiéu cong ty van tai bién da thuc
hién cac bién phap nay va moét sé tham chi con vuot qua
cac yéu cau vé hiéu qua nang lugng ctia T6 chiic Hang hai
Quéc té.

Hon niia, viéc 4p dung cac cong nghé ky thuat s6 cling
c6 thé gop phan gidm lugng khi thai trong nganh van tai
bién. Chdng han, viéc trién khai phan tich dir liéu va tri tué
nhan tao c6 thé gilp t6i uu hda cac tuyén van chuyén va
gidm muc tiéu thu nhién liéu, trong khi s6 hoa céc tai liéu van
chuyén c6 thé gidm muc st dung gidy va nang cao hiéu qua.

4. KET LUAN

Bai bao da thao luan vé van dé giam khi thai tau bién
dé thay rd tam quan trong cla viéc gidm phat thai khi thai
tau bién. Déng thai, tac gia cling chi ra dugc cac thach thic
hién nay va giai phap trong tam dé dat dugc muc giam khi
thai tau bién dang ké. Méi cach tiép can déu cé nhiing uu
diém va thach thuc riéng va viéc Iua chon cach ti€p can nao
sé phu thudc vao nhu ciu va han ché cu thé clia con tau va
ngudi diéu khién. Cudi cung, mét cach tiép can toan dién
két hop nhiéu chién lugc sé 1a can thiét dé dat duoc muc
gidm dang ké lugng khi thai ti tau va thac ddy nganh van
tai bién bén viing hon.

LGi cam on: Tac giad xin gui IGi cdm on tGi Truong Dai
hoc Hang hai Viét Nam da ho trg tac gia hoan thanh nghién
cuu nay.
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Phat trién thuat toan dinh dang va bam cic muc tiéu
trén mat nudc dua trén hinh anh Lidar
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Trudng Dai hoc Hang hadi Viét Nam
Email: “phamviethung@vimaru.edu.vn

TOM TAT: Trong Iinh vuc giao théng duong thay,
viéc phat hién, gidm sat maéi fruong déng vai tro quan
trong. Viéc s dung Lidar dé giam sat hang hai da
tang |én trong nhiing ndm gan day nho dé chinh xac
cao, mat dé di liéu cao va dé bén t6t trudc cac diéu
kién anh sang khac nhau. Bai bao trinh bay mot cach
tiép can madi cho ky thuat diéu chinh hinh dang thich
nghi bang cach s dung cic dam may diém Lidar
trong cac Ung dung dudng thiy, cdi thién hiéu suat
theo d&i déi tuong, phat hién cac ddi tugng trén mat
nudc. Két qua kiém tra cho thdy rdng cac ky thuat
thay déi hinh dang thich ing duoc dé xuat gitp trinh
theo déi da déi tuong dat duoc 16i vi tri 2D 1a khoang
2 m véi téc db cap nhat 10 Hz, da dé theo doi ddi
tuong trong cac Ung dung duong thuy.

TU KHOA: Céng nghé Lidar, bam da muc tiéu, phat
hién muc tiéu, diéu chinh dinh dang.

ABSTRACT: In waterway fransportation, object
detection and monitoring play essential roles. The use
of Lidar for waterway surveillance has been increasing
in recent years thanks fo its high accuracy, high
data density and good robustness against varying
lighting conditions. this paper presents a novel
approach for an adaptive shape-fitting technique
using Lidar point clouds in waterway applications,
improving the object-tracking and water-surface
object detecting performance. Test results show
that the proposed adaptive shape-ftting technique
helps the multi-object tracker reach a 2D position
error of approximately 2 m with an update rate of 10
Hz, which is suffcient for object tracking in waterway
applications.

KEYWORDS: Lidar technology, multi-object tracking,
object detection, shape fitting.

1. DAT VAN DE

Phat hién va bam muc tiéu déng vai trd quan trong
trong cac hoat dong hanh hai clia phuong tién trén cac
tuyén dudng thay. Trong hoat dong diéu dong quay trd,
chay cat mat, cac phuong tién thay can phai phat hién
dugc cac muc tiéu va bam theo cac muc tiéu trong pham
vi khéng gian dé 1én ké hoach hanh trinh va diéu déng

tranh va. Co ché phat hién muc tiéu va bam muc tiéu cung
cdp cac thong tin lién quan dén vi tri, hudng di chuyén clia
muc tiéu, tdc dé di chuyén ctia muc tiéu [1].

Trong linh vuc hang hai, cac thiét bi dugc st dung
trong viéc giam sat tinh trang giao théng bao gém radar
va hé théng nhan dang tu dong (AIS). Radar cho phép phat
hién cac muc tiéu & khoang cach hang kilomet. Nhung cac
két qua do dac cla radar thudng c6 do chinh xac khéng
cao va dé phan giai thap. Bén canh do, cac radar hang hai
con cé khoang mu & truong gan (khodng cach dusi 500
m), khi d6 viéc phat hién muc tiéu cé do chinh xéac thap
[2]. Ngoai ra, do anh hudng clia nudc bién nén viéc phat
hién cac muc tiéu nhé trd nén kho khan. Hé théng AlS thuc
hién gli quang ba cac théng tin vé vi tri, tc do, hanh trinh
clia phuong tién thdy. Theo IMO, cac tau cé dung tich tu
300 GT trd |én phai trang bi thiét bi AlS. Tuy nhién, nhugc
diém cuia AIS dé la téc do cap nhat cham, 16i ban tin hodc
van dé cac tau cd nho khong bat budc phai trang bi AlS. Vi
vay, viéc bé sung thiét bi hé théng giam sat st dung Lidar
sé cdi thién hiéu qua phat hién va bam muc tiéu cho cac
phuong tién thuy trong viéc giam sat & méi trudng gan [3].
Lidar cho phép phat hién cac muc tiéu & khoang cach gan
véi d6 chinh xac va dé phan gidi cao. Theo giai phap nay,
cac dam may diém Lidar dugc chia thanh cac cum dé xu ly
tuang Ung véi cac déi tuong khac nhau.

Bai bdo nay gidi thiéu ky thuat dinh dang muc tiéu
trong phat hién da muc tiéu va bam muc tiéu dudi nudc
cho cac phuong tién dudng thay. M6i moi cum di liéu
Lidar dugc déng vao mét hdp gidi han hinh chir tru. Két
qua dinh dang sau d6 dugc cho qua b6 loc Kalman m&
rong dé thuc hién viéc bAm muc tiéu. Hiéu qua cta thuat
toan dugc thuc hién trén di liéu thuc té€ trén cac tuyén
luéng dudng thay noi dia clia Viét Nam.

2. THIET KE HE THONG

Hinh 2.1 minh hoa cu truc giai phap dé phat hién va
bam muc tiéu st dung Lidar. Trong khéi tién xt ly, cac dam
may diém dugc phan cum dua trén mat dé vi tri st dung
phuong phép phan cum Euclid. Khéi dinh dang bién doi
cac cum thanh cac muc tiéu, déi tugng riéng ré bao gém
cac thong tin nhu vi tri, hudng va kich thudc déi tugng.
Mbi mé ta déi tuong dugc trich xuat tir hinh dang l1ay ra ti
diém cum dé tao ra cac gia tri tin cay cho dac tinh hinh hoc
cUa déi tugng. Trong khoi bam tin hiéu cac bo loc EKF dugc
st dung dé bam muc tiéu da dugc loc ra. M6i b loc EKF
thuc hién bam moét muc tiéu don [é.
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Lidar — Loc ddm méy diém Tap hop muc
$

Binh dang khéi hop tiéu Danh séch

GPS —> BiéndSitopadd —> cho cum diém Il T muctiéu

Phan cum BG loc EKF

Hinh 2.1: Cu trdc gidi phdp phat hién va bam muc tiéu Lidar

3. THUAT TOAN PINH DANG HOP GIGI HAN VA BAM
MUC TIEU

3.1.Dinh dang hop giéi han

Thuat toan cé dau vao la danh sach cac diém trong tap
trong truc va truc y, trong d6 n 1a s diém trong cum. Pau
ra cla thuat toan la diém trung tam P (x,y,) trong hinh
dang d6, huéng 6 (doc theo chiéu dai nhat ctia hinh dang),
kich thudc |, w. Trong trudng hgp muc tiéu la cac phuong
tién thay, véi hinh dang elip khéng hoan chinh, chiéu dai
ctia hinh dang va diém trung tdm dugc diéu chinh béng
cach tim diém cuc tiéu va diém cuc dai doc theo truc chinh,
tu d6 xac dinh dugc dudng gidi han cda hinh elip khong
hoan chinh. Chiéu cao cia hop hodc hinh tru elip dugc
dinh nghia la khodng cach theo phuong thdng ding gilta
diém thap nhat va diém cao nhat. Cac van dé lién quan
dén lac ngang, lac doc ctia phuong tién thay it anh hudng
dén tinh toan cu ly t&i muc tiéu dé ti d6 ngudi diéu khién
phuong tién dua ra cac quyét dinh lién quan dén 16 trinh
hanh hai va quyét dinh tranh va.

z
\ ot @® Cicdiémcum
W, Ve’
\‘\“ o Hinh dang gidi han
e

Hinh 3.1: Dinh dang hinh hoc cua hép gidi han
Cho trudc 1 tap cac diém 2D S = {x, y)li=1.2..,n}
qua trinh thuc hién dinh dang hop gidi han dugc thuc hién
theo nguyén tac téi uu:

Pgﬂin Z(xicose + y;sinf — ¢y)? + Z(—xisine + y;cos6 — ¢,)?
,0,€1,C2
icp icQ

Trong dé, tap céc diém rdi P va Q chia n diém cum p U
Q=p N Q= 0. Méi tap gan véi 1 trong hai dudng thang

vuong goc: .
ly:x;c080 + y;sinf = ¢y

l,: —x;sinf + y;cosf = c,

Giai phap cuia van dé t6i uu do dé la thuc hién tham s6
hoa 2 dudng thadng xdp xi vai cac canh nhin thdy clia muc
tiéu. B6n diém gbc clia hinh chit nhat, Px,y)Ni=1234}
nhu minh hoa & Hinh 3.1 dugc xac dinh théong qua tim cac
diém xa nhat cla méi dudng. Qua trinh t8i uu nay khéng
c6 phuong phép gidi tich truc ti€p. Mot trong nhing
phuang phap gidi d6 1a phuong phép xac dinh diém goc
[4, 5]. Phuong phap nay c6 lugng tinh toan it nhat. Trong
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do, gid st viéc xac dinh hinh dang dua trén viéc tim diém
gbc. Dau tién, 2 diém ndm trén dudng chéo chinh ctia cum
P.(x,, ¥,), P,(x,, y,) dugc xac dinh la mét trong s6 cac diém
c6 gia tri x va y nho nhat va I6n nhat tuong ting. Tiép theo,
diém goc thir 3 dugc xac dinh 1a diém xa nhat so véi dudng
chéo dugc vé bai P. P, khi d6 hinh thanh mét hinh chir
nhat duya trén 3 diém nay.

* Thudt todn xdc dinh diém géc:

Input: Bam may diém2DS= {x, y)i=1,2...,n}

(P.(x,y,), P(x, y.)) = khoang cach I6n nhat (S)// tim
cac diém dudng chéo chinh trong S.

Fori=1—ndo:
@) = 1Grz = %) (= y) — (e = x) (y2 =yl
@ =
VO —x)2 + (2 —y1)?

End for:
Qi = Max d(@), P3(¥3,Y3) = Kiger Vimax)

Output: P.(x,, y,), P.(x,, y.), P3(x3, y3)

3.2. Bam muc tiéu

Sau khi lién k&t muc tiéu, méi muc tiéu dugc gan mét
ID duy nhéat va thuc hién bam muc tiéu st dung bo loc
Kalman ma& rong (EKF) clia muc tiéu dé [6]. M6i muc tiéu
sé c6 mot EKF, do dé dé dang thay ddi s6 lugng muc tiéu
can phai bam. Giéng nhu bd loc Kalman chudn, mébi EKF
cling c6 cac phan du doén va hiéu chinh. Vector trang thai
dau tién dugc du doan dua trén mé hinh than cing téng
quét va dugc hiéu chinh bai thong s6 do dac gan nhat. Ma
tran hiép phuong sai do dac dugc diéu chinh dua trén chat
luong do dac hién thai, anh hudng bai tu thé ctia muc tiéu
50 v3i diém cdm bién trung tam. Vector trang thai gém 9
phan tur:

xXi= [pxpyvxvyeélwh]r

Trong do: P, Py - Vi tritrung tdam 2D cla muc tiéu, tuong
Ung Vi diém P_trong dinh dang hép gidi han; v, v, -To6c d6
2D; 66- Hudng va téc dd quay trd; | w h - Tuang Ung la cac
théng sé chiéu dai, chiéu rong va chiéu cao ctia muc tiéu.

D liéu do dac Lidar y dugc xac dinh:

y= [pxpyelwh]T
St dung mé hinh phi tuyén:
Xer1 = Frxye + Gewy
Vi = hie(x) + v

Trong dé: k - Chi sé thdai gian; x, - Vector trang thai; F , G,
- Ma tran tuyén tinh chuyén trang thai va tap am theo mé
hinh diém; y, - Vector do dac d{t liéu Lidar; h, - Phuong trinh
do dac phituyén clia x,; U W, -Cactapam chuén Gauss.

4. KET QUA THU'C NGHIEM VA DANH GIA

Hinh 4.1: Thiét I3p tht nghiém thuat todn



Thuéat toan dugc thuc hién véi dirliéu Lidar thuc té thu
thap tu phuong tién thay néi dia chay trén tuyén ti Hai
Phong dén Bac Ninh, trén d6 c6 dat cdm bién Lidar 16 tia
nhu minh hoa & Hinh 4.1.

Muc tiéu dugc phat hién va bam theo la cadc phuong
tién thay hoat dong trén cung tuyén luéng, cé thé dang
chay cling chiéu hoac ngugc chiéu. Thuat toan bam da
muc tiéu dugc thuc hién trén laptop cdu hinh cao. Hinh
anh cac muc tiéu dugc hién thi truc quan theo thai gian
thuc. Cac dam may diém dau tién dugc nhom lai va dugc
dinh dang trong cac khéi hinh chir nhat nhu thuat toan da
minh hoa & phan 2.

head #4 (moving)
Vertical distance:84.40
Horizontal distance:27.91

Hinh 4.2: Két qua thir nghiém dit liéu Lidar, tau muc tiéu duoc dinh
dang hép gidi han va khoang cach téi tau chd

Trong qua trinh th nghiém, cdm bién Lidar c6 thé
phat hién dugc dong thai tat cd cac muc tiéu trong tam
quan sat, két qua vi tri clia cdc muc tiéu dugc xac dinh va
dinh dang hoép gi6i han. Phuong phap xac dinh diém goéc
¢4 thdi gian thuc thi ngan va cho ra d6 chinh xac tuong déi
t6t khi xac dinh hudng mi va vi tri cla muc tiéu. Cac két
qua cda qua trinh dinh dang hinh hép gidi han dugc s
dung lam dau vao clia qua trinh bam muc tiéu. Ting muc
tiéu dugc phat hién hién thai dugc gan ID duy nhat va thuc
hién bam muc tiéu théng qua bd loc EKF nhu Hinh 4.2.

Trong qua trinh thi nghiém, hinh hop gidi han luon
dat 1én tau muc tiéu cho thdy phuong phap dé xuat vai bo
loc EKF c6 d6 chinh xac vé vi tri 2D khoang 2 m. Bén canh
do, thuat toan dé xuat cing ¢ hiéu nang tét trong viéc
xac dinh kich thudc va uéc lugng huéng mii tau muc tiéu
do qué trinh dinh dang hép gidi han t6t han. Do vi tri, kich
thudc va téc dé dugc udc lugng va thudng xuyén duoc
duy tri v6i d6 chinh xac cao, cac nguy co vé dam va c6 thé
sém dugc phat hién va ngudi diéu khién phuaong tién kip
thdi dua ra cac quyét dinh diéu dong tranh va.

5. KET LUAN

Bai bao da gidi thiéu phuong phap dinh dang hop
giGi han cho muc tiéu va thuc hién bam muc tiéu trén
mat nudc st dung dit liéu Lidar, trién khai cho cac phuong
tién dudng thay. Sau khi thuc hién phan cum ddm may
diém Lidar, cdc cum nay dugc dinh dang theo hinh hop
chir nhat. Ti€p theo, cac muc tiéu dugc phat hién sé dugc
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bam nhad st dung cac bo loc EKF. Thuat toan da dugc thua
nghiém véi dit liéu that vai cdm bién Lidar 1ap trén phuong
tién dudng thay noi dia chay trén tuyén dudng thay noi
dia phia Bdc. Thuat toan da thuc hién va phat hién dugc tat
ca cac muc tiéu c6 kich thudc du I6n. Bong thai, cdc muc
tiéu nay cling sé dugc bam theo trong qua trinh di chuyén
vGi do chinh xéc cao. Trong tuong lai, gidi phdp bam muc
tiéu st dung Lidar c6 thé dugc két hgp véi cdc mo-dun
cadm bién khac nhu radar, AlS d€ phu hgp hon niia véi cac
hoat dong hang hai dé ma rong pham vi giam sat va theo
déi muc tiéu va khic phuc dugc cac nhuge diém vé tam
quan sat han ché cua Lidar.

L&i cam on: Nghién ctu nay dugc tai trg bai Trudng
Pai hoc Hang hai Viét Nam trong Dé tai ma s6 DT22.23-55.
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TOM TAT: Muc dich co ban clia nghién clu nay la
4p dung phuong phap SLAM 14i lap lai ban &6 sé 3D.
Ban dd nay thé hién moi truong xung quanh quing
duong di chuyén clia mét robot cé s&r dung cadm bién
Lidar va IMU. Ban d& 3D thé hién duoc chinh xac
duong bién cac vat thé, toa nha, cay céi va quang
duong di chuyén cla robot.

TU KHOA: Lidar, SLAM, IMU, tai lap ban dé.

ABSTRACT: The main objective of this study is to
apply the SLAM method for 3D digital mapping
reconstruction. This map represents the environment
surrounding the path of a robot that utilizes both
Lidar and IMU sensors for movement. The 3D map
accurately depicts the boundaries of objects, buildings,
trees, and the path of the robot's movement.

KEYWORDS: Lidar, SLAM, IMU, mapping.

1. DAT VAN DE

Ngay nay, v3i su phat trién clia cdng nghé cam bién
hién dai, cdm bién Lidar (Light Detection and Ranging) [1]
ndilén la moét cong nghé cdm bién phd bién va quan trong
trong linh vuc tai lap ban d6 s6 3D ctia mét khong gian.
Lidar 1a mét cong nghé st dung tia laser dé do khoang
cach va thu thap d@ liéu dinh vi 3D cGla mét khong gian.
Viéc thu thap dir liéu moi trudng bang cam bién Lidar ¢
dé chinh xac cao va téc d6 xt ly nhanh, giup tiét kiém thoi
gian va t6i uu hoa chi phi so véi viéc thu thap di liéu thu
céng. Bén canh d6, théng tin thu thap dugc tir cdm bién
Lidar la rat da dang va chi tiét, giup cho viéc xay dung ban
dé s6 3D chinh xac va chi tiét hon.

Kha nang di chuyén tu ddng diéu huéng di chuyén clia
robot tu hanh [2] phu thudc rat nhiéu vao su téi lap ban do
3D méi truding khéng xung quanh robot. Nhiéu phuong
phap da dugc nghién cdu va 4p dung dé giai quyét van dé
nay. Trong d6, phuong phap tai lap ban d6 va dinh vi déng
thai (Simultaneous Localization and Mapping - SLAM) [3]
[a mot cong nghé hiéu qua, c6 do chinh xac cao. Vi cong
nghé Lidar, loai bd nhiing su anh hudng cla viéc thay ddi
anh sang, gidi han géc nhin da gilp phuong phap SLAM
ngay cang dang tin cay hon. Phuong phap két hgp SLAM
va Lidar cung viéc ap dung thuat toan I3p lai diém gan nhat
(Iterative Closest Point - ICP) nham can chinh hai khung
hinh déam may diém anh théng qua su udc luong chuyén
déng ctia cdm bién Lidar. Su can chinh chinh xac thé hién
thong qua viéc xu ly cac 16i tich lay trong qua trinh tinh
toan quy dao di chuyén clia cdm bién Lidar. Do d6, cac
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tham s6 quan trong anh huéng truc ti€p dén do chinh xac
cla ban dé khéng gian maéi trudng 3D xung quanh robot
bao gém: trang thai clia robot, ddm may diém anh thu
thap tir cdm bién Lidar, don vi do ludng quan tinh (IMU),
théng sé toa do GPS...

Trong khuon khé bai bao nay, nhom tac gia gigi thiéu
phucng phép st dung thuat toan SLAM dé thu nhan, phan
tich va xtr ly di liéu thu thap tir cdm bién RSLIDAR-16[4],
tir d6 cai dat hé théng cho phép tai lap ban dé s6 3D Point
Cloud, thé hién khung canh ctia mét khéng gian trong
thuc té.

2. MO HINH HE THONG

2.1.Téng quan

Trong Hinh 2.1 m6 td mé hinh hé théng cho phép tai
lap ban dé s6 3D méi truong thuc té xung quanh theo
tuyén dudng di chuyén cla robot. Hé théng nay st dung
3 luéng di liéu dau vao quan trong, bao gém: dit liéu thu
thap tir cdm bién Lidar, théng sé GPS va di liéu tién tich
hap quan tinh IMU. Két qua cGia hé théng la mé hinh dam
may diém anh thé hién khung canh 3D xung quanh robot.

Xét mét robot di chuyén trong mét khéng gian ngoai
trgi, robot nay dugc gan cdm bién RSLIDAR-16, cdm bién
IMU va thiét bi GPS. Coi W dai dién cho hé truc toa d6 cau
cUa trai dat, / la hé toa do xét bai IMU, trang thai ca robot
dugc thé hién théng qua dai luong X = [RT, pT, vT, bT].
Trong do, R la ma tran quay, p la vector vi tri ca robot, v la
van téc va b la d6 léch tham sé IMU.

Gps . [
o Data

IMU Preintegration
Factor

Hinh 2.1: Mé hinh hé théng tdi I3p ban dé s6 3D

2.2. Hé s6 anh huéng tich hgp IMU

Van t6c goc ban dau va gia toc do dugc bdi IMU trong
I tai thai diém t dugc dinh nghia baéi 2 biéu thic dudi day:

@t = wt + btw + Ntw
de= Rwti(at— g) + bta+ nta

Trong dé: bt - B0 léch; RWI - Ma tran xoay tu hé toa dé W
sang hé toa do /; g - Vector trong truang. Vi tri va géc quay
cling nhu téc d6 clia robot dugc do dac va thu nhan béi IMU
tai thai diém t+At dugc thé hién bang céng thic sau:

v+ At =ve+ gAf + Rtwt(dt — b — Tl:“)Af
Ri+ At = RWexp((We— b — new)Ar)

Trong qua trinh theo déi su chuyén déng cla robot,
hé s6 &nh hudng tich hgp IMU can dugc stt dung nham thé
hién su udc tinh chuyén déng tuong déi gilia 2 thoi diém
cu thé clia robot. Cac phép do hé s6 anh hudng tich hop
IMU Av,, Ap, va AR, tai thai diém i va thai diém j dugc tinh
toan bang phuong trinh:



Avij = Rer(vj — vi— gAtij)
1
Apij = Rer (pj — pi— villtij — EgAtijZ) ARij
= RiTRj
2.3. Su anh hudng cta hé sé udc tinh thay déi vi tri
bang cam bién Lidar
Qua trinh xac dinh vi tri tuang d6i clia robot trong qua
trinh di chuyén dugc thuc hién nha viéc sir dung dit liéu
thu tir cdm bién Lidar tai cac thai diém chuyén déng khac
nhau, tir cac dit liéu nay sé tinh toan nham thu dugc su thay
déi vi tri uGc tinh cda robot theo thai gian (odometry). Néu
xét trong hé thai gian thuc, qua trinh tinh todn odometry
phtc tap can dugc t6i uu hoa. Méi khi cac khung dir liéu
thu dugc bai Lidar c6 su léch mét goc 16n 0,15 rad so véi
khung dir liéu trudgc d6, nhom tac gia sé lua chon khung dir
liéu nay lam khung hinh chinh dé dua vao ham téi uu tinh
toan quy dao va vi tri tuong doi clia robot so véi moi trudng
xung quanh. D liéu khung hinh thu ti cdm bién Lidar thuc
chat 1a cac diém anh, thé hién dudng bién cla cac su vat
trong moi trudng xung quanh robot va cac diém anh nay
thudng rdi rac, gay sai léch qua trinh tinh toan. Khac phuc
tinh trang nay, mot 6 clra sé trugt gédm 20 khung hinh dugc
st dung nham han ché t6i da su rdi rac clia cac diém anh.
Cac khung hinh nay dugc két hop vdéi hé s6 anh hudng tich
hgp IMU tinh toan ra quy dao chuyén déng va vi tri tuong
quan ban dau cla robot. Nhdm tang doé chinh xac, hé sé
udc tinh thay di vi tri dUQC st dung nham t8i uu hda dé dat
dugc phép do chinh xac ctia quy dao chuyén dong. Tai thai
diém khung hinh bao gém dam may diém anh F,_, véi do
léch goc 0,15 rad dugc thu nhan, cac diém anh du’dc phan
loai thanh hai phan: cac diém canh Fte . va cac diém mat
phéng Ftp . Théng qua viéc chuyén doi F.., thanh vung
[an can cla ban dé cuc bd M, mé ta quy dao chuyen dong
clia robot, hé sé udc tinh thay déi vi tri dugc tinh toan theo
cong thic dudi day:
pPi= Ree+1pi+ tee+1

Trong do: p, - Biém déc trung trong FM, Rtt  vattt,,
Hé s6 anh huong tich hgp IMU khi chuyén déi tr he toa do
I sang hé toa do W. Khi xét diém canh p, khodng céch gilra
cac moi quan hé tuong Uing cla cac diém dac trung trong

F..,va M, dugc tinh toan nhu sau:
[(@i— pb) X (Bi— pa)|
do=
[Pa— pol
Trong dé: d - Khodng cach tir diém canh trong F, , dén
diém canh trong M;p,- - Diém canh trong F...p,vap, -Cac

diém d3c trung canh tuong ting véi p, trong M..

3.THUC NGHIEM

M6 hinh hé théng dugc trinh bay & phan trén dugc
thuc nghiém bang bé dir liéu Lidar cong khai KITTI [5]. B6
dir liéu cong khai thé hién su di chuyén cuta robot trong
mét méi trudng dién hinh, bao gém bé mat dudng di
chuyén, céc khéi tda nha va cay c6i. Chi tiét di liéu cong
khai cing bao gém: dirliéu cdm bién Lidar RSLidar-16, IMU
6 DOF va téc dé di chuyén cda robot.

Hinh 3.1 thé hién dam may diém anh 3D dugc tai lap
bang dir liéu, thu dugc tir cdm bién Lidar va IMU tai mét
thoi diém nhat dinh Ft . Dam may diém anh cho thay ré
rang cac duong bién cua céc vat thé, cay c6i xung quanh
robot. Hudng di chuyén, trang thai cla robot cling dugc
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chi rd bai 2 hé truc toa dé I va W. Hinh 3.2 chi ra ban d6 s6
3D toan canh clia mot trudng ma sau khi robot di chuyén
moét quang dudng. Pudng nét chdm mau xanh thé hién
quy dao di chuyén cua robot, cac diém &nh khac thé hién
dudng bién cla cac vat thé, tda nha va cdy céi xung quanh
quang dudng di chuyén dé cuia robot.

Hinh 3.2: Bén dﬁ s6'3D tong thé
duoc téi Iap thé hién méi truong
xung quanh robot sau mét
quang duong di chuyén

Hinh 3.1: Méi truong 3D duoc
tai Iap tai khung hinh Ft,,

4, KET LUAN

Nhom tac gia da dé xuat mo hinh tai lap ban d6 s6 3D,
cho phép thé hién rd rang khung cadnh xung quanh mét
robot c6 st dung cam bién Lidar va IMU. M6 hinh nay su
dung phuaong phap SLAM, xtt ly d{ liéu thu thap tu cam
bién Lidar, két hgp véi phuong phap t6i uu bang viéc danh
gia hé sé anh huéng tich hop IMU va hé sé udc tinh thay
déi vi tri cdm bién Lidar. K&t qua thuc nghiém mé hinh tai
lap ban dé s6 3D da dap ting yéu cau dat ra vé dé chinh xac
va theo déi dugc quang dudng di chuyén cua robot.

L&i cdm on: Nghién ctiu nay dugc tai trg bai Trudng
Pai hoc Hang hai Viét Nam trong Dé tai ma s6 DT2223.69.
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Nghién ctu tong quan vé 6 nhiém madi truong khong khi

do bui min (PM2.5 va PM10) tu cac phuong tién co gigi duong bd
va dé xuat bd tiéu chi xac dinh vj tri dat thiét b

do ndng dd bui min trong khdng khi cho TP. Hai Phong

® ThS. NGUYEN THI NHU NGOC"; ThS. NGUYEN THI THU
Trudng Dai hoc Hang hai Viét Nam
Email: “ngocntn.vmt@vimaru.edu.vn

TOM TAT: Hién nay, tinh hinh 6 nhiém maéi trudng
khéng khi tai cac dé thi lon dién bién phic tap. Néng
d6 cac chat gay 6 nhiém khéng khi cé xu hudng tang,
dac biét la bui min - dugc phat sinh t& mét tfrong cac
ngudn thai truc 1iép 1a cac phuong tién co gidi duong
b6 (PTCGDB). O Viet Nam, cac nghién ctu cu thé
vé bui PM, dac biét |a PM2.5 con rat han ché va mdéi
duoc tién hanh trong thoi gian gan day.

Nghién cltu nay sé cung cap t8ng quan vé van dé
6 nhiém méi truong khéng khi do bui min (PM2.5
va PM10) tU cadc PTCGPB va dé xuat bd tiéu chi
xac dinh vi tri d&t thiét bi do ndng dé bui min trong
khong khi cho TP. Hai Phong.

TU KHOA: Té8ng quan, van dé & nhiém méi truong
khéng khi do bui min (PM2.5 va PM10), phuong tién
co gidi dudng bd, bd tiéu chi xac dinh vi tri d&t thiét
bi do, Hai Phong.

ABSTRACT: Currently, the situation of air pollution
in big cities is complicated. The concentration of
air pollutants tends to increase, especially fine dust,
which is generated from motor vehicles. In Vietnam,
specific studies on PM dust, especially PM2.5, are
very limited and have only been conducted recently.

Stemming from the above fact, this study will provide
an overview of the problem of air pollution due to fine
dust (PM2.5 and PM10) from road motor vehicles
and propose a set of validation criteria. location for
measuring the temperature of dust in the air for Hai
Phong city.

This article will provide an overview of the problem
of air pollution due to fine dust (PM2.5 and PM10)
from motor vehicles and propose a set of a set of
criteria for determining the location of the device to
measure the concentration of fine dust in the air for
Hai Phong city.

KEYWORDS: Overview, the problem of air pollution
due to fine dust (PM2.5 and PM10), motor vehicles,
a set of criteria for determining the location of the
device, Hai Phong.

1.DAT VAN BE

Cac thanh phé 16n trén thé gidi hién nay dang phai déi
mat vdi tinh trang 6 nhiém bui min, do nhiéu nguén gay ra
nhu cong nghiép, GTVT, sinh hoat... va mét trong nhiing
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nguén phat sinh cha yéu d6 la ti hoat déng GTVT. Trong
do, hoat dong cula cac loai xe co gidi la mét trong nhiing
nguén phat thai truc tiép.

& Viét Nam, cac nghién ctiu cu thé vé bui néi chung va
dac biét la PM2.5 va PM10 con rat han ché. TP. Hai Phong
cing nhu nhiéu tinh, thanh phé khac trong ca nudc méi chi
6 rat it cong trinh nghién ctu vé van dé nay. Xuat phat tu
thuc tién cap bach d6, nhém tac gia da tién hanh nghién
cltu dé tai trén nham cung cap cai nhin téng quan vé van dé
6 nhiém moi trudng khéng khi do bui min (PM2.5 va PM10)
tU cac PTCGDB va dé xuat bo tiéu chi xac dinh vi tri dat thiét
bi do nbng dé bui min trong khéng khi cho TP. Hai Phong.

2.TGNG QUAN VE TINH HINH O NHIEM BUI PM10 VA
PM2.5 DO HOAT DONG CUA PTCGDB G VIET NAM

2.1. Khai niém va tac hai ctia bui min

Hién nay, & Viét Nam c6 kha nhiéu cach dinh nghia
vé bui tuy theo cac dac trung clia bui va muc dich nghién
ctu. Tuy nhién, ching ta c6 thé khai quat chung bui min
(Particulate Matter viét tat Ia PM) la tap hop cac hat vat chat
& dang ran hodc 16ng lo Iting trong khéng khi. Cac hat vat
chat nay c6 ngudn goc vo co hodc hitu co, c6 dudng kinh
khi déng hoc nhé hon hodc biang 10 micromet.

Bui min c6 thé gay tac hai nhu: cac bénh vé tam ly, ho
hdp, nhéi mau ca tim, gidm tri nhé nghiém trong.

Bui siéu min PM,, con dugc ménh danh la “sat thd am
tham” bai c6 thé thic ddy bénh xo gan va lam ting nguy
cd méac bénh chuyén hda, réi loan chiic ndng gan. PM, , gay
khang insulin, viém va tang bién ching bénh tiéu dudng.
Bui min con tan céng vao phé nang, divao hé tuan hoan va
gay bénh, anh huéng dén hé théng than kinh.

2.2. Hién trang 6 nhiém PM10 va PM2.5 do hoat
ddng ctia cac PTCGDB & Viét Nam

2.2.1. Tai Ha Noi

2.2.1.1. Hién trang 6 nhiém PM10 va PM2.5

TU nhirng nam 2000, moét sé nha khoa hoc trong va
ngoai nudc da dat nén mong nghién cliu budc dau vé cac
chat 6 nhiém trong khong khi ctia Ha Néi. Theo do, giai
doan 2002 - 2005, ndng dé bui PM, , clia Ha Ni cao hon so
véi nhiéu nuéc & chau A.

Trong giai doan 2010 - 2016, ndng d6 bui PM,  va bui
PM, . tai Ha N6i mac du ¢6 xu hudng giam so vdi giai doan
trudc nhung van vuet gidi han quy dinh.

TU cudi ndm 2018 dén 2019, ndng d6 bui PM,, c6 xu
hudng tang hon so véi 2017. So sanh két qua quan trac
nong do6 bui PM, , trong cac thang qua cac nam ti 2013 -



2019 cho thay, tirthang 9 dén gilta thang 12/2019, néng dé
bui PM, ; tdng manh so vai cac thang trudc dé va tang cao
so véi cung ky cdc nam tir 2015 - 2018.

Trong nam 2020, tiép tuc cé nhiing dién bién xau vé
chat lugng khong khi & TP. Ha Noi. Theo s6 liéu két qua
quan trac ctia 10 tram (tai Ha Néi) do S& Tai nguyén va Moi
truong Ha Noéi quan ly; 1 tram (tai Ha Noi) cia Pai st quan
Phap va 2 tram (tai Ha Noi, TP. H6 Chi Minh) clia Dai st quan
My cho thdy, 6 nhiém khong khi chti yéu do bui min PM, ,,
cac thong s6 con lai (NO,, O,, CO, SO,) vé ca ban van dat
QCVN 05:2013/BTNMT.

Nhu vay, xu hudng néng doé trung binh bui min tai Ha
Noi trong cac nam gan day cé xu hudng tiang so vdi giai
doan trudc day. S6 lugng ngay c6 néng dé bui min vugt
quy chuén va s6 ngay c6 néng dd bui min cao dét bién
clng tang.

2.2.1.2. Ty Ié déng gép PM tir PTCGDB

Thai gian qua, c6 khéng it nghién ctiu xem xét tac nhan
ddéng gop 6 nhiém khong khi, 6 nhiém bui PM & céc dé thi
I6n, trong d6 cé Ha Néi, la do hoat dong GTVT gay ra.

Theo GS. Pham Ngoc Bang - Phé Chu tich Hoi Bdo vé
thién nhién va moi trudng Viét Nam thi nguén gay 6 nhiém
khong khi khodng 40% tu hoat déng giao thong, 16% tu
hoat dong xay dung.

Theo PGS. TS. Nghiém Trung Diing, Trudng Pai hoc
Bach Khoa Ha Noi thi nguon phét thai bui nano ti giao
thong chiém tGi 46,3%; tU bui thi cap trong khong khi la
31%; tr dun ndu sinh hoat va bui dat céng nghiép la 2,6%
trong khéng khi tai Ha Noi.

Tuy vay, theo nhiéu chuyén gia khac thi giao thong
khong phaila nguén chinh gay 6 nhiém khéng khi 6 d6 thi.
Ho cho rang hién tugng 6 nhiém bui min thi giao thong la
mdt ngudn déng gop dang ké nhung bén canh do thai tiét
va cac nguodn bui min khac dugc gio dua dén cling can phai
dugc nghién cuu.

Gan day, trong nam 2019 - 2020, Ngan hang Thé gisi da
tai trg thuc hién nghién cu vé 6 nhiém khong khi va cac
nguon chinh tac ddong dén chat lugng khong khi GTP. Ha Noi.
Théng qua viéc phan tich cac vét nguyén t6 va ham lugng
cla chdng trong cac mau bui thu dugc tai 2 tram (Trung tam
Quan trac méi trudng mién Bac & d6 cao 3 m; Chi cuc Bao
vé Moi trudng Ha Noi 6 d6 cao 10 m) da cho két qua: Nguon
giao thong chi chiém dudi 10% khéi lugng PM, .

2.2.2. Tai TP. H6 Chi Minh

2.2.2.1. Hién trang 6 nhiém PM10 va PM2.5

Tu trudc nam 2000, nhiing nha nghién cdu tién phong
nhu GS.TS. Pham Duy Hién va cong su da nghién ctu buéc
dau vé cac chat 6 nhiém trong khoéng khi tai TP. H6 Chi
Minh. Theo dé, giai doan 1996 - 1998, néng d6 bui trung
binh PM,  tai TP. H6 Chi la 16,11ug/m?, nam trong gidi han
cla tiéu chuan.

Giai doan ndm 2006 - 2013 néng do bui PM, | tang vot
so vGi nam 2000 tu 3 dén 8 lan.

Giai doan ndm 2014 - 2017, ndng d6 bui PM,  dao dong
trong khoadng 47,3 pg/m? dén 140,1 pg/m? va cé xu huéng
gidm so vdéi giai doan trudc.

Giai doan ndm 2018 - 2020, ndng d6 bui PM,  dao dong
trong khodng 43,6 - 113,0 ug/m?; bui PM, . dao déng trong
khodng 20,7 - 53,8 ug/m?. Mac du néng dé bui min c6 xu
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hudng gidm so vdi giai doan trudc nhung van & ngudng
vuot gidi han cho phép.

Tom lai, xu huéng ndng d6 bui min trung binh nam tai
TP. H6 Chi Minh trong cac nam gan day c6 xu huéng giam
so vdi giai doan trudc 2017. Tuy nhién, sé lugng ngay co
néng dd bui min vuot quy chuan va sé ngay c6 néng dé
bui min cao dét bién van cé xu hudng tang theo thai gian.

2.2.2.2. Ty Ié déng gép PM ti PTCGDB

Nam 2019, trong bao cdo “Nghién cttu danh giad hién
trang 6 nhiém bui min PM,_, PM, , PAHs trén dia ban TP. H6
Chi Minh’, PGS. TS. T6 Thi Hién va céng su da trién khai viéc
ldy mau bui PM_,, PM,  trén dia ban thanh phé. Két qua thu
dugc: hién trang 6 nhiém bui PM, , ndng d6 bui PM, _ trung
binh ndm 1dy mau & khu vuc trung tam TP. H6 Chi Minh la
36,3 + 13,7 ug/m’. So sanh véi quy chuan ky thuat quéc
gia vé chat lugng khong khi xung quanh QCVN 05:2013/
BTNMT Viét Nam, néng dé trung binh PM, . ndm & ca 5 vi tri
déu vuot chudn va gap 1,4 - 1,6 |an gia tri quy dinh.

Két qua nghién cu clia PGS. TS. Té Thi Hién qua viéc
xac dinh ndng d6 PAHs c6 trong thanh phan ctia bui PM,
PM,, cho thdy nguén giao théng dong gop t6i 41,46% vao
phat thai chung cta thanh phé.

Cling trong nam 2019, S& Khoa hoc va Cong nghé TP.
H6 Chi Minh da céng b6 két qua nghién ctu “Thiét 1ap ban
dé lan truyén 6 nhiém khong khi doi véi hoat dong giao
thong, san xuat cong nghiép tai TP. H6 Chi Minh” do TS. H6
Quéc Bang va cong su thuc hién.

Két qua tinh toan phat thai chi ra nguyén nhan gay ra
6 nhiém khéng khi TP. H6 Chi Minh chi tiét cho tiing chét,
trong d6 déi véi bui tir hoat dong giao thong do phat thai
tur 6ng khoi xe gan may, xe 6 t6 va bui ti mat dudng khi xe
chay la chiém cao nhat (chiém dén 37,7%) trong téng phat
thai bui ctia TP. H6 Chi Minh.

Qua hai céng trinh nghién cliu vé phat thai 6 nhiém
khong khi 8 TP. H6 Chi Minh cho thdy, nguon phat thai bui
min tU giao thong chiém ty trong 16n (37 - 41,46%) trong
téng s6 cadc nguén phat thai trén dia ban.

3. CAC TIEU CHI XAC PINH VI TRi DAT THIET Bl DO PO
NONG DO BUI MIN TRONG KHONG KHi CHO TP. HAI PHONG

Nhu da trinh bay & trén, v6i muc dich danh gia vé hién
trang phat thai bui min ti hoat dong giao thong tai cac do
thi, m6i tuong quan gilra néng do phat thai va luu lugng
dong xe, viéc xac dinh cac tiéu chi phu thudc vao cac yéu
t6 sau:

3.1. Quan hé tuong hé véi mang luégi quan trac hién
¢6 cia thanh phé

Day la tiéu chi quan trong nhat vi viéc xac dinh vi tri
quan trac néng dé bui PM do hoat déng giao thong tét nhat
la gan cac tram quan trac hién dang hoat ddng & cac thanh
phd. Diéu nay sé thé hién dugc hién trang va dién bién chat
lugng méi trudng khong khi ctia thanh phé théng qua chi
$6 nong dé bui PM,  va PM,  clia cac tram dang hoat dong.
Mat khéc, viéc lua chon vi tri do gan hodc tring véi cac tram
quan trac hién cé cta thanh phé sé gitp giam kinh phi, thoi
gian thuc hién cho céc dé tai sau khi tham khao két qua
nghién clu cda chung toi.

3.2. Dac trung quy hoach kién truc dé thi

Nguén thai giao théng la ngudn 6 nhiém & d6 cao thap,
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di déng; cac phuong tién giao thong dudng bo di chuyén
theo mét tuyén dudng nhat dinh, nén chiing sé tao ra mot
nguodn thai dang dudng va chd yéu gay 6 nhiém cho khu
vuc ven dudng. Bén canh dé, cac khu vuc d6 thi c6 mat dé
phuong tién giao théng cao nén tai lugng chat & nhiém I6n
va do dnh hudng clia cac cdng trinh nén can trd su phat tan.
D06 la nguyén nhan lam con ngudi dé dang hit phai cac khi
doc hai tu phuong tién giao thong hon khi thai tirhoat dong
cdng nghiép (6ng khoi cao nén khi thai dugc phat tan di xa).

Doi vai giao thong dudng bd, mang luéi giao théng
dugc chia thanh nhimg daon vi riéng biét gilta cac diém giao
nhau va tao ra cac tuyén nhd hon; su phat thai téng hop
dugc xac dinh bang téng phat thai trén mébi tuyén. Kha nang
khuéch tan cac chat 6 nhiém phu thudc vao dia hinh va quy
hoach kién truc ctia cac khu dan cu, dé thi hai bén duong.

Do vay, dé xac dinh néng do6 bui PM tir hoat dong giao
thong bang phuang phép do dac thi vi tri do can phai dat
ven dudng, dong thai con phai xem xét dén cac yéu t6 dia
hinh, khi tugng tai khu vuc do.

3.3. Mat d6 phuong tién tai khu vuc

Theo tac gia Nguyén Phuang Ngoc va céng su - Trudng
Dai hoc Kién tric Da Nang khi thuc hién “Nghién ciru muic
dd 6 nhiém bui trong khéng khi do khi thai cia phuong
tién giao thong tai khu vuc ven dudng d6 thi” da khuyén
nghi tién hanh theo d6i ndng do6 trung binh hang ngay ctia
cac hat bui min PM,  va PM, | gan cac dudng giao thong Ién
vGi luu lugng xe chay cao tir 800 xe trg [én trong méi gid.

Khuyén nghi nay la hoan toan phu hgp vi khi luu
lugng phuong tién cang I6n, muc tiéu thu nhién liéu cang
nhiéu sé thai ra méi trudng lugng 16n cac chat déc hai.
Mat do xe la khai niém chi s6 lugng phuong tién co trong
mot don vi dién tich trong mét khodng thai gian nhat
dinh. D6i vGi van dé khi thai phuong tién, chidng ta can
quan tam dén khai niém nay vi mat dé cang I6n thi chac
chdn néng d6 khi thai sé cang cao. Do do, vi tri lua chon
dé do dac néng dé bui min can thiét phai xem xét tGi mat
do6 phuong tién tai khu vuc.

3.4. Anh huéng béi cac hoat dong xay dung, cong nghiép

Muc tiéu chia dé tai la xac dinh cac vi tri dat thiét bi do
nham danh gié tinh hinh 6 nhiém bui PM,  va PM, . do hoat
déng clia cac PTCGDB tai mét s6 truc giao théng trong yéu
G TP.Hai Phong. Do vay, cac vi tri dat thiét bi do can dugc lua
chon dé thé hién dugc ti uu néng doé bui PM do hoat dong
GTVT trén cac tuyén dudng. Vi tri lua chon phai khéng bi
anh hudng bdi cac hoat dong c6 nguén phat thai bui min
I6n nhu hoat dong xay dung (hién nay dang ton tai kha
nhiéu trong thanh phé), hoat ddng san xuat cong nghiép,
hoat déng dét sinh khi néng nghiép...

3.5. bia hinh va khi tugng khu vuc

*Dia hinh:

Nong dé cac chat 6 nhiém co thé cao hon trong cac
khu dat triing (thung ling) so véi cac khu vuc c6 dat cao
hon (d6i). Biéu nay la do, trong diéu kién thai tiét nhat
dinh, cac chat & nhiém c6 thé bj “mic ket” & cac khu vuc
triing thap nhu thung ling. Hodc trong khu vuc dé thi, cac
khoang khong gian bi che lap bai cac cong trinh cao tang,
nong dé cac chat 6 nhiém sé cham bj khuéch tan hon céc
khu vuyc c6 khong gian réng va thoang.

Do d6, trong nghién ctu nay, cac vi tri do dac cling can
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xem xét lua chon tai cac vi tri nut giao cé khéng gian bi che
|&p b&i cac cong trinh.

*Yéu t6 khi tugng:

- Anh huéng cla gioé: Gié la yéu té khi tugng co ban
nhat c6 anh hudng dén su lan truyén chat doc hai trong
khéng khi. Gi6 tao ra cac dong khéng khi chuyén déng réi
trén mat dat. Nong dé clia chat 6 nhiém tai mot dia diém
phu thudc nhiéu vao huéng gid va van téc gid théi. Néng
dé chat 6 nhiém & cudi hudng gio thudng sé cao hon néng
dé & dau hudng gio.

- Anh huéng ctia d6 4m: Gidng nhu nhiét d6 va buic xa mét
trdii, hoi nuGc dong vai trd quan trong trong nhiéu phan tng
nhiét va quang hoda trong khi quyén. Vi cac phan t& nudc nhd
va phan cuc, ching ¢ thé lién két manh véi nhiéu chat. Néu
dugc gan vao cac hat Ig Iting trong khéng khi, chung cé thé
lam tdng dang ké lugng anh sang bi tan xa bdi cac hat bui (do
kha nang hién thi) do do lam gidm d6 chinh xac khi do dac.

- Anh hudng ctia mua: Mua c6 tac dung lam sach moi
trudng khong khi. Cac hat mua kéo theo cac hat bui, trong
d6 c6 bui PM va roi xudng dat. Do vay, qua trinh do dac néu
gap thai tiét mua thi do chinh xac sé giam di rat nhiéu.

- Blc xa mat troi: La nguyén nhan gay hién tugng
nghich nhiét. Nghich nhiét sé lam gidm kha ning di chuyén
clia chat & nhiém theo chiéu thing ding, do dé két qua do
dac c6 kha nang khéng phéan anh ding hién trang néng do
bui min tai khu vuc do.

4, KET LUAN

Bai bdo dua ra cac két qua nhu sau:

- Véi cac két qua nghién cru gan day vé ty 1é dong gép
bui PM10 va PM2.5 tai hai thanh phé I6n nhét trong ca nudc
cho thay:

+Tai Ha N&i: dusi 10%;

+Tai TP. H6 Chi Minh: 37 - 41,46%.

- Céc tiéu chi lua chon vi tri quan trdc néng dé bui min
phat thai tr hoat dong giao thong gém:

+ Quan hé tuong hd véi mang ludi quan trac hién cé
cta thanh phé (TC1);

+ Dac trung quy hoach kién tric d6 thi (TC2);

+ Mat do phuong tién tai khu vuc (TC3);

+ Anh hudng bai cac hoat dong xay dung, cdng nghiép (TC4);

+ Dia hinh va khi tugng khu vuc (TC5).

L&i cdm on: Nghién ctu nay dugc tai trg bagi Trudng
Dai hoc Hang hai Viét Nam trong Dé tai ma s6 DT22-23.119.
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Nghién ctu, so sanh du trit chan hoa tiéu UKC

clia tau trong ludng hang hai

xac dinh theo phuong phap kinh nghiém,
tiéu chuan tinh todn va ndi qui cang bién

® PGS.TS. TRAN KHANH TOAN®
Trudng Dai hoc Hang hai Viét Nam

® ThS. LE VAN THUAN; ThS. PHAM HONG CUONG
Cdng vu Hang hdi Hai Phong (Cuc Hang hdi Viét Nam)
Email: Ptoantk.ctt@vimaru.edu.vn

TOM TAT: Viéc xac dinh gia tri UKC thuong duoc
thuc hién truéc mébi chuyén hanh trinh cla tau, bang
cach sU dung bang tra, cong thuc kinh nghiém
hoac céng thic tinh theo tiéu chudn. Trong pham
vi nghién clu, nhém tac gia da gidi thiéu téng quan
vé cac phuong phap xac dinh UKC, ap dung tinh
toan thd nghiém cho mé hinh tau container tfrén mét
doan luéng Hai Phong & cac dai van t6c va muc nudc
chay tau khac nhau, dua ra cac so sanh, phan tich va
khuyén céo vé su thay déi gia tri UKC khi lya chon gié
tri pht hop dé nang cao hiéu qua khai thac ludng va
bdo dadm an toan hang hai.

TU KHOA: Dy tra d6 sau dudi day tau, ludng hang
hai, dé sadu hang hai, muc nudc chay tau, an toan
hang hai.

ABSTRACT: The determination of the UKC
value is usually made prior to each voyage of the
ship, using a lookup table, empirical formula, or
standard calculation formulas. Within the scope
of the research, the authors have introduced an
overview of the UKC determination methods, applied
experimental calculations to the container ship model
on a section of Hai Phong navigational channel at
different speed ranges and navigation water levels.
Compare, analyze and recommend the vaiation of
UKC value when choosing the appropriate value to
improve the efficiency of marine channel exploitation
and maritime safety.

KEYWORDS: Under Keel Clearance, marine channel,
navigation depth, navigation water levels, maritime
safety.

1. DAT VAN BE

Thuc t&€ & Viét Nam, truéce khi tau nhap luéng thudng
udc tinh gia tri UKC t6i thiéu (UKC_min) bang céch st dung
cac bang tra dudc qui dinh trong tai liéu Néi qui cdng bién

do Cang vu hang hai khu vuc ban hanh. Ngoai ra, viéc khai
thac va xay dung kich ban diéu dong tau phan I6n van dua
trén kinh nghiém nén gia tri UKC uéc tinh c6 thé 16n hon
hodc nhé hon gia tri thuc té t6i uu, do d6 c6 thé sé khéng
tan dung dugc t6i da mén nudc cta tau khi cé tai hoac
khéng du phong dugc hét nhimng rai ro gay ra cho toan
tuyén ludng khi phét sinh su ¢ mac can, dam va, dac biét
v3i cac tuyén luong hep, dai, ndng, bién d6 dao déng thay
tri€u 16n, thaoi tiét bat Igi, mat dé tau thuyén lon...

Thuc té€, khi nghién ctu va xac dinh UKC, can dat
trong moi quan hé véi cac théng sé lién quan dén doé sau
cla luéng. Do sau an toan can thiét cia mot tuyén ludng
thudng bao gém 3 nhom théng sé vé muc nudc, tau va
day ludng. Cac nhom théng sé nay thudng cé méi quan
hé tuong ho vai nhau.

Gia tri UKC toan phan (Gross UKC) thudng bao gom
6 thanh phan: Dy phong su thay déi/khéng xac dinh cla
madn nudc tinh (Static Draught Uncertanties); Dy phong
su thay d6i ty trong nudc (Water Density); Du phong su
thay mdn nudc tau khi chuyén dong/ding yén (Squat,
Dynamic Trim); Du phdong gia tdang mén nudc do tau
nghiéng ngang béi gié va quay tr& (Dynamic Heel); Du
phong hiéu tng do séng (Wave Response); Gia tri UKC
thuan (du phong cé dinh chiéu sau dudi day tau theo thiét
ké, dia chat day).

2. TGNG QUAN CAC PHUONG PHAP XAC DINH UKC

Viéc udc tinh gia tri UKC thudng dugc thuc hién bang
cach st dung cac bang tra, 4p dung cac cong thuc kinh
nghiém, cong thuc tinh theo tiéu chudn hodc Uing dung
cac chuong trinh tinh todn/mé phdng trén nén tang
phuong phéap s6. Trong pham vi nghién ctu bai bao nay,
nhom tac gia chi gidi thiéu va phan tich cac phuong phap
dé thuc hién trong thuc té thudng ap dung la st dung
béng tra, kinh nghiém va tinh toan theo tiéu chuén.

2.1.SU dung bang tra

Gia tri UKC t6i thiéu (UKC_min) dugc Iua chon bang
cach tra bang trong tai liéu vé Noi qui cdng bién do cang
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vu hang hai tai méi khu vuc soan thao va ban hanh. Khi
Iua chon gia tri UKC, cling can xét thém gidi han vé téc do
hanh trinh cho phép cla tau trén luéng theo qui dinh tai
moi doan tuyén luéng tuong ung.

Vi lubng hang hai Hai Phong, cac lua chon vé téc do
hanh trinh va gia tri UKC t6i thi€u hién dang dugc ap dung
theo céc qui dinh trong tai liéu “Néi qui cang bién Hai
Phong’, do Cadng vu Hang hai Hai Phong - Cuc Hang hai
Viét Nam ban hanh theo Quyét dinh s6 286/Qb-CVHHHP
ngay 09/02/2018. Gia tri UKC t6i thiéu - d6 sau du phong
t6i thi€u dudi ky tau UKC_min dugc lua chon theo chiéu

dai I1&n nhat ctia tau LOA va mén nudc tau D (Bdng 2.1).
Bang 2.1. Qui dinh vé du phong UKC_min cda tau trong “Néi qui
cang bién Hai Phong”

PHU LUC Il
QUY PINH
D6 sau du phong téi thiéu duéi ky tau (UKC min)
ap dung trén cac tuyén luéng Hai Phong
Chiéu dai I6n nhét cta Mén nuéc UKC min

tau (LOA): m (m) (m)
LOA <160 D<70 0,3
LOA <160 70<D<8,0 0,4
LOA <160 D>38,0 0,5
160 < LOA <170 D<70 0,4
160 < LOA <170 70<D<38,0 0,5
160 < LOA <170 D>38,0 0,6
170 < LOA <180 D<70 0,5
170 < LOA <180 70<D<8,0 0,6
170 < LOA <180 D>38,0 0,7
180 < LOA <190 D<70 0,6
180 < LOA <190 7,0< D <8,0 0,7
180 < LOA <190 D>38,0 0,8
190 < LOA <201 D<70 0,7
190 < LOA <201 70<D<8,0 0,8
190 < LOA < 201 8,0<D <90 0,9
LOA > 201 D>9,0 1,0

2.2. Phuong phap kinh nghiém

Thudng ap dung trong trudng hop can xac dinh
nhanh gia tri UKC theo gia tri mén nudc cua tau. Déi véi
cac vung nudc han ché va luéng vao cang, gia tri UKC uéc
tinh theo kinh nghiém nhu sau:

- Trong moi diéu kién hanh hai véi moi loai tau, gia tri
t6i thi€u: UKC_ >0,6 m;

- Udc tinh theo gid tri mén nudc tau: UKC - > 10%T;
Trong d6: T - M&n nudc tau (m).

2.3. Phuong phap tinh theo tiéu chuan

120

Khi st dung céng thuc tinh theo tiéu chudn, phan
biét ré thong s6 UKC toan phan (Gross UKC) va UKC thuan
(Net UKC), ngoai ra phai xét dén day du tinh chat “déng”
thé hién & cac thong s6 thanh phan: lugng thay d6i mén
nudc tinh, lugng thay d8i mén nudc tau gitia trang thai
chuyén déng va ding yén, lugng gia ting mén nuéc tau
do nghiéng ngang bai gié va diéu ddng quay trd, gia tang
do sau do tac dong cua song.

Cong thic chung nhat khi udc tinh gia tri UKC toan
phan theo tiéu chuan PIANC:

GrossUKC = Squat + Wave Response + Heel + NetUKC (1)

Trong dé: Squat - Gia ting mdn nudc (d6 dan) cta tau
khi chuyén déng; Wave Response - Gia ting do sau day
tau bdi dao déng do séng; Heel - Gia tang do sau ddy tau
do nghiéng ngang hoac diéu dong quay trd; NetUKC - Dy
trr UKC thuan theo thiét k&, phu thuéc dia chat day luéng.

* Xdc dinh du phong dé ddn do tdng mén nudc khi
chuyén déng (Squat):

F2
Squat(m)=2.4 Y X h

L, Ju-£2) @
Trong dé: V - Lugng gian nudc ca tau; L - Chiéu dai
tau trén dudng maén nudc (m); T - MGn nudc tau (m); C, -
Hé s6 béo clia tau; F, - Hé s6 Froude do sau.
* Xdc dinh du phong gia tdng dé sau ddy tau béi dao
doéng do séng (Wavel  z,..— 7o+ 7,

3)

Trong dé: Z,, - Gia tang d6 sau do chuyén dong chdi
(pitch);Ze - Gia tang d6 sau do chuyén déng lac ngang (roll).
*Xdc dinh du'phong do nghiéng do gié va quay trétau (Heel):

Zyg =Fy [g sm( ¢WR):| (4)

Trong do: F, - Hé s6 hinh dang cla day tau; B - Bé rong
tau; @, - Téng goc nghiéng ngang do gi6 va quay trd tau.

* Xdc dinh du trir UKC thudn (NetUKC):

Du phong NetUKC ctia mdi tau thudng dugc xac dinh
ngay tu giai doan thiét ké tau, la phan du tri bat budc dam
bo an toan cho tau khéng bi cham day luéng khi chua xét
t6i cac tdc dong lam tau chim thém béi sy gia tang mén
nudc Squat, gia tang do sau than tau do dao déng séng,
gia tang d6 sau than tau do nghiéng ngang béi gi6 va quay
trg tau. NetUKC dugc xac dinh tuy thudc ching loai tau,
kich thudc tau, loai hang héa van chuyén, tdc déng ctia moi
trudng, mat dé giao thong... Theo khuyén nghi ctia Uy ban
Qudc té ti€p nhan cac loai tau I16n (ICORELS - International
Commission for the Reception of Large Ships):

- Néu luéng cé dia chat day mém: NetUKC = 0,5 m;

- Néu luéng c6 dia chat day cliing gay nguy hiém cho
tau: NetUKC = 1,0 m.

3.TiNH TOAN THU NGHIEM

Si dung m6 hinh tau container, luu thong trén luéng
hang hai Hai Phong (doan tuyén Lach Huyén). Cac théng
$6 dau vao tinh toan dugc téng hop theo Bdng 3.1.
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Bédng 3.1. Théng sé dau vao tinh toan

Théng sé Gia tri

Luéng hang hai: doan Lach Huyén, luéng hang hai Hai Phong

Béng 3.3. Tinh todn UKC theo 3 phuong phap tai cic dai van téc véi

Cao do day (m) -7,2
Muc nudc chay tau (m) 2,50; 3,00; 3,50
T6c do giGi han (kn) 10

M6 hinh tau: SR10

Tén mo hinh tau SR 18 (Son & Nomoto)

Loai tau Container
Lugng gian nudc (md) 21222
Chiéu dai (m) 175
Chiéu rong (m) 24,5

Mén nuéc (m) 8,5

Pé déng nhat diéu kién tinh toan gitta cac phuong
phap, lua chon doan luéng thdng, bd qua cac tac dong vé
séng, gi6, dong chay...

Tinh huéng giad dinh: Tau chay & cac muc nudc chay
tau khac nhau (2,50 m; 3,00 m; 3,50 m). Tai mdi muc nuGc
chay tau, tau chay & cac dai van toc khac nhau phu hop
vdi qui dinh trong “Noi qui cdng bién Hai Phong” vé téc do
hanh trinh t6i da cla cac loai tau thuyén trén doan luéng
Lach Huyén khong vugt qua 10 knots (5 knots; 6 knots; 7
knots; 8 knots; 9 knots; 10 knots).

Két qua tinh toan theo 3 tinh hudng gia dinh téng hap
theo bang va dé thi téng hgp nhu sau:

*Tinh huéng 1: Muc nuéc chay tau H_ = 2,50 m
Béng 3.2. Tinh toan UKC theo 3 phuong phap tai cac dai van téc voi

H,=250m
Ph:‘é’"g Noi qui
Van téc tau T(inl? cang Tiéu chuan tinh toan
" bién
nghiém
n UKC_ | Gross_ Wave_ Net_
knots | m/s | UKC_min min UKC Squat Response Heel UKC

5 2,58 0,85 0,70 0,62 0,12 0,00 0,00 | 0,50

6 3,09 0,85 0,70 0,68 0,18 0,00 0,00 | 0,50

7 3,61 0,85 0,70 0,74 0,24 0,00 0,00 | 0,50

8 4,12 0,85 0,70 0,83 0,33 0,00 0,00 | 0,50

9 4,64 0,85 0,70 0,93 0,43 0,00 0,00 | 0,50

10 515 0,85 0,70 1,05 0,55 0,00 0,00 | 0,50

*Tinh huéng 2: Muc nuéc chay tau H_ = 3,00 m

H,=300m
Ph:‘;“g Nbi qui
Van téc tau ':(inI': cang Tiéu chuan tinh toan
s bién
nghiém
. . | Gross_ Wave_ Net_
knots m/s | UKC_min [UKC_min UKC Squat e Heel UKC
5 2,58 0,85 0,70 0,61 | 0,11 0,00 0,00 | 0,50
6 3,09 0,85 0,70 0,67 | 0,17 0,00 0,00 | 0,50
7 3,61 0,85 0,70 0,73 | 0,23 0,00 0,00 | 0,50
8 4,12 0,85 0,70 0,81 | 0,31 0,00 0,00 | 0,50
9 4,64 0,85 0,70 0,90 | 0,40 0,00 0,00 | 0,50
10 5,15 0,85 0,70 1,01 | 0,51 0,00 0,00 | 0,50

*Tinh huéng 3: Muc nuéc chay tau H_ = 3.50 m
Bang 3.4. Tinh todn UKC theo 3 phuong phap tai cc dai van téc véi

H,=3,50m
Ph:‘;“g Néi qui
Van téc tau ':(in: cang Tiéu chuan tinh toan
< bién
nghiém
q . | Gross_ Wave_ Net_
knots m/s UKC_min [UKC_min UKC Squat FesmoTes Heel UKC
5 2,58 0,85 0,70 0,61 | 0,11 0,00 0,00 | 0,50
6 3,09 0,85 0,70 0,66 | 0,16 0,00 0,00 | 0,50
7 3,61 0,85 0,70 0,72 | 0,22 0,00 0,00 | 0,50
8 4,12 0,85 0,70 0,79 | 0,29 0,00 0,00 | 0,50
9 4,64 0,85 0,70 0,88 | 0,38 0,00 0,00 | 0,50
10 515 0,85 0,70 0,99 | 049 0,00 0,00 | 0,50

*T6ng hop su'thay d6i UKC xdc dinh theo tiéu chudn tinh
todn tai cdc dai van téc véi 3 MNCT khdc nhau:

105 A
10 /]

0385 ke UKC_Tiéu chudn_MNCT:2.50m
—B=UKC_Tiéu chudn_MNCT:3.00m
—8=UKC_Tiéu chudn_MNCT:3.50m

H 6 7 8 9 10

Hinh 3.1: Su thay déi UKC xac dinh theo tiéu chuan tinh toan tai cac
d3i van téc véi 3 MNCT khéac nhau

121



KHOA HOC CONG NGHE

S6 07/2023

4. PHAN TiCH KET QUA TiNH TOAN THU NGHIEM

Phan tich két qua tinh toan trong cac Bdng 3.2, 3.3, 3.4
va dé thi Hinh 3.1 cho thay:

- Khi xac dinh UKC theo phuang phép kinh nghiém va
bang tra trong Néi qui cadng bién, gia tri UKC khéng thay
déi, hay néi cach khac, van téc chay tau va muc nudc chay
tau khéng anh huéng téi gia tri UKC;

- Khi xéc dinh UKC theo tiéu chuén tinh todn, gid tri
UKC thay d8i khi van t6c¢ chay tau va muc nudc chay tau
thay d6i do hé sé Froud thay d6i trong méi quan hé tucng
quan gilia van téc chay tau va chiéu sau chay tau;

- Khi xac dinh theo phuong phép kinh nghiém, gia tri
UKC I6n hon so véi duing bang tra trong Noi qui cadng bién,
doi héi do du trir dudi day tau I16n hon.

- Khi xac dinh UKC theo tiéu chuan tinh toan, & dai van
t6c thap, gia tri UKC nhé han so véi gia tri xac dinh theo
phuong phép kinh nghiém va bang tra, tuy nhién khi & dai
van toc cao thi gia tri UKC lai I6n hon so véi hai phuong
phap con lai. C6 nghia la can tang du phong UKC néu tau
chay & dai van toc cao.

Phan tich d6 thi téng hop trong Hinh 3.1 cho thay:

- Khi xac dinh UKC theo tiéu chuén tinh toén, gia tri
UKC tang khi muc nudc chay tau giam, nguyén nhan do hé
s6 Froud thay déi trong mé&i quan hé tuong quan gilia van
t6c chay tau va chiéu sau chay tau;

- Khi xét dén anh huéng ctia thay triéu, néu muc nudc
chay tau gidm dan can diéu chinh tang gia tri UKC tuong
Uing dé du phong tuong tac gidra tau véi day ludng, van téc
tau cang I6n thi gia tri du phong UKC cling tang theo.

5. KET LUAN, KHUYEN NGHI

Bai bao da gidi thiéu téng quan vé cac phuong phap
xac dinh gia tri du phong UKC, da tinh toan thir nghiém gia
tri UKC cho mé hinh tau container khi ra, vao luéng hang
hai Hai Phong (lya chon doan Lach Huyén) & cac dai van
t6c khac nhau véi muc nudc chay tau khac nhau.

Qua nghién ctu ly thuyét két hop véi cac so sanh,
phan tich tur két qua tinh toan thir nghiém cho thay:

- Phuong phép st dung bang tra: Phuong phap nay
cling dé ap dung va 6 thé xac dinh dugc nhanh chéng gia
tri UKC. Tuy nhién, viéc xac dinh chinh xac UKC bi gigi han
béi viéc qui dinh chiéu dai tau va mén nudc tau theo cac
mién gid tri. Thy theo gid tri chiéu dai va mén nudc tau ma
gia tri UKC dao dong trong mot mién kha rong trong khoang
tur 4% dén 11% cla gia tri mén nudc tau. Khong xét dén su
tuong quan gitra qui dinh van toc tau cho phép va gia tri
UKC_min vai yéu t6 dao dong muc nudc thay triéu. Ngoai
ra, ngudi st dung khong dugc ti€p can co sa ly thuyét va co
s@ tinh toan xay dung nén ca sd tinh toan clia cac bang tra.

- Phuong phép kinh nghiém: Phuang phap nay dé ap
dung va c6 thé xac dinh dugc nhanh chéng gia tri UKC. Tuy
nhién, kho xac dinh céc yéu té thanh phan trong téng du
trir UKC, trong d6 cé lugng gia tang dé sau than tau do cac
dao dong doc, ngang va gia tri NetUKC phu hgp véi diéu
kién dia chat ddy luong.
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- Phuong phap xac dinh theo tiéu chuan cho dé tin cay
I6n nhat do xét dén day du cac yéu t6 thanh phan trong
téng du trit UKC toan phan (GrossUKC). Tuy nhién, phucng
phap nay can thu thap day du cac thong so thiét ké tau va
cac s6 liéu tin cay khéac cé lién quan.

L&i cam on: Nghién ctu nay dugc tai trg bai Truong
Dai hoc Hang hai Viét Nam trong Dé tai ma s6 DT22-23.77.
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Nén tang phat trién hé thdng thong tin

an toan hang hai dudng cao toc trén bién Viét Nam
dua vao khung dit liéu I6n hang hai
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Email: “kien.dang@ut.edu.vn

TOM TAT: Hién nay, duong cao t8c hang hai trén
bién ngay cang trd thanh hoat déng s6i ndi cla cac
phuong tién luu théng trong hé théng giao théng
hang hai. Buong cao téc trén bién dugc trang bj tich
hop cac cong nghé ky thuat hién dai giup cac chu
tau, cdc co quan quan ly van hanh hé théng hang hai
thuan loi. Cac cong nghé ky thuat hién dai dang duoc
4p dung dé thu thap, quan ly, giam sat vé finh trang
hoat ddong va cac théng tin dac tinh cda cac phuong
tién da va dang luu théng trong hé théng giao théng
hang hai. Cac hé théng nay gilp cung cap théng fin
van hanh chinh xac, kip thoi dé gidm sat va théng bao
cdnh bao bang viéc khai pha di liéu 16n hang hai dé
dua ra ké hoach diéu hudng, quan ly hang hai phu
hop vdi dudng cao téc trén bién.

TU KHOA: Hé théng nhan dang tu déng, hé théng
théng tin quan ly, khai pha di liéu, hai dé dién ta.
ABSTRACT: Currently, marine highways are
becoming more and more exciting activities for ships
in the maritime traffic system. Marine highways are
equipped with modern technical technologies to
help ships owners, management agencies operate
the maritime system smoothly. Modern technical
technologies are being applied to collect, manage
and monitor the operational status and characteristic
information of ships already circulating in the
expressway maritime traffic system. These systems
help to provide accurate and timely operational
information for monitoring and alert notification by
data mining to make a plan of navigation and maritime
management appropriate to marine highways.

KEYWORDS: Automatic
management information
electronic nautical charts.

identification
system,

system,
datamining,

1. DAT VAN DE

Viét Nam nam & trung tdm khu vuc Déng Nam A, &
phia Tay cla bién Pong, s& hitu dudng ba bién dai 3.260
km va khu dac quyén kinh té véi dién tich 1 triéu km?2

Viét Nam la mot dat nudc day tiém nang dé phat trién hé
théng théng tin an toan hang hai dudng cao téc trén bién,
hé théng giao théng phd bién nhat hién nay la Google
Map [1], da dang céc hoat déng nganh Hang hai. Hoat
déng hang hai dudng cao téc trén bién tién tién dang
tré thanh hoat dong c6 anh huéng rat I6n dén cac hoat
dong tich hop lién quan dén nhiéu tau, linh vuc hang hai
& cac cum cong nghiép hang hai, gitp cac chu tau, cac co
quan quan ly van hanh hé théng hang hai thuan lgi [2].
Cac hoat dong hang hai phai d6i mat véi thach thic 16n
vé su phat trién manh trong khoa hoc cong nghé, dac biét
trong nhirg nam gan day, tri tué nhan tao (Al - Artificial
Intelligence), di liéu 16n (Big Data)... ndi I1én nhu mot
bang ching cla cudc cach mang cong nghiép 4.0 [3].

Cac cong nghé hién dai dang dugc ap dung dé thu
thap, quan ly, giam sat vé tinh trang hoat déng va cac
théng tin dac tinh clia cac phuong tién trén bién da va
dang luu théng trong hé thong giao théng hang hai
duding cao toc trén bién. Thai gian vita qua, véi muc dich
giam sat tu xa, ddm bdo an toan va an ninh hang hai trén
bién, mdt cdng cu dugc st dung nédi tiéng 1a Waze [4].
Cac co quan quan ly hang hai da dau tu va lap dat cac
cédng nghé hién dai, trong dé c6 hé théng théng tin nhan
dang (AIS - Automatically Identification System) Iap trén
phuong tién va bdo hiéu hang hai, cac tram thu, phat
tin hiéu nhu tram b AlS [5] dé thu thap théng tin tu cac
phuong tién khac nhau hodc tram thu, phat tin hiéu khi
tugng thay van...

Cac hé théng nay gilip cung cap théng tin van hanh
chinh xac va kip thai hon so véi cac phuong phép truyén
thong. Tuy nhién, vSi hé théng thu nhan trong thoi gian
dai thi khéi lugng di liéu 16n anh hudng 16n dén quan
ly hoat dong cla hé théng, dé la van dé qua tai thong
tin - cac thanh vién lién quan (ngudi tham gia quan tri hé
théng, ngudi diéu khién phuong tién hodc chl s& hiiu
phuong tién va cac co quan quan ly hang hai) ti€p nhan
lugng thong tin I6n gidm sat va thong bao cdnh bao ma
ho c6 thé dé dang bd qua nhiing théng tin quan trong
dé c6 phuong an diéu huéng phuang tién phu hgp. Do
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dd6, can phai xay dung va phat trién mét hé théng hé trg
quyét dinh dé dam bao an toan hang hai tich hop va truc
quan hoéa dit liéu giam sat theo cach cung cap théng tin
va phan tich toan cuc dé hé trg cac phuang tién hanh hai
trén dudng cao téc trong vung bién quan ly [6]. Bai toan
dat ra 1a khai pha di liéu 16n hang hai dé dua ra ké hoach
diéu hudng, quan ly hang hai phu hgp véi dudng cao téc
trén bién. Trong tdm cla nghién clu 1a “Nén tadng phat
trién hé théng théng tin an toan hang hai dudng cao téc
trén bién Viét Nam dua vao khung dit liéu 1én hang hai”.

Do vay, nham xay dung, phat trién hé théng théng
tin an toan hang hai dudng cao téc trén bién Viét Nam
dua vao khung dir liéu I6n hang hai, bai bdo néu co sé ly
thuyét & Phan 2, tich hgp hé théng, m6 hinh va mét s6 két
qua giao dién hé théng dang trién khai thuc nghiém dugc
gidi thiéu tai Phan 3. Trén cc s& mé hinh, tién hanh trién
khai thiét k& clia hé théng thir nghiém dua ra cac nhan
xét, danh gia va két luan trong Phan 4.

2.CO SO LY THUYET

2.1. Hé théng AIS

Hé théng AlS la hé théng thu phat théng tin cla cac
phuong tién hodc cac bao hiéu hang hai (dugc gan trén
bdo hiéu) dya trén song vé tuyén VHF. Hé théng nay dugc
st dung dé ghi nhan théng tin cda phuong tién hodc
bao hiéu hang hai trong mét khoang thai gian nhat dinh.
Ngoai ra, hé théng AlS con cho phép truyén théng tin 2
chiéu gitta phuong tién hodc bdo hiéu bang cach st dung
cac ban tin ngédn (short messages).

Mot vi du vé 16i vé gui dit liéu tir hé thong AIS do la
gui cac ban tin xac dinh vi tri dua trén tin hiéu thu dugc
tur hé thong GPS (Global Positioning System), do d6 su sai
léch tin hiéu GPS sé anh hudng dén su sai léch vi tri so
vGi thuc té. Ngoai ra, c6 moét yéu t6 khac gay ra 16i doi
vGi hé théng AlS la viéc cdu hinh cac bé thu phat, cac cdu
hinh khéng chinh xac sé anh huéng dén viéc xac dinh vi
tri va xac thuc thong tin tau. Vi vay, hé théng phan mém
sé cung cdp chiic nang chan di liéu AlS clia mot déi tuong
nhat dinh khi da xac dinh tin hiéu AIS ti déi tugng nay
khong chinh xac.

2.2. Khai pha dirliéu hang hai

Khai pha dir liéu [7] la mét tap hgp cac ky thuat duoc
st dung dé tu dong khai thac va tim ra cac méi quan hé
1&n nhau cla dir liéu trong mét tap hop dii liéu khéng 16
va phtic tap, déng thai cling tim ra cdc mau tiém &n trong
tap di liéu d6. V6i dinh nghia nhu trén thi khai pha di liéu
la mot qua trinh chat loc hay khai pha tri thic tr mét lugng
I6n dir liéu. Thuat ngir data mining am chi viéc tim ki€m mot
tap hop nho co gid tri tr mét s6 luong 16n cac dir liéu tho.

Mot vi du vé khai pha dir liéu hang hai do la stir dung
dr liéu 16n hang hai thu thap dugc tir hé théng AIS dé x
ly cac dac trung di liéu bang cach dua vao mé hinh gom
cum K-mean dua vao mo hinh MapReduce. Qua mé hinh
nghién cuu, tac giad da dua ra két qua dé giam sat, danh
gia vé 6n dinh giao thédng hang hai tau bién. Ngoai ra, véi
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phuang phap nghién cu nay dugc dung dé phat hién su
bat thudng trong hang hai tau bién [8].

Khai pha di liéu hoi tu ctia nhiéu nganh phic hgp
dugc néu tai Hinh 2.1.

Statistics Machine learning Pattc'rl.'l
recognition
Database system Visualization
Data Minning
Data warehouse Algorithms
) High-performance
Information Applications gcor:n utin,
retrieval PP puting

Hinh 2.1: Tinh da/lién nganh cda khai pha di¥ liéu hang hai
2.3. Hé théng phat théng tin khi tugng thiy van
* M6 ta hé théng (thé hién tai Hinh 2.2, Hinh 2.3).

Cam bién do muc nude

Biéo hiéu hang hai AIS
Tém NLMT W

Hinh 2.2: Mé hinh hé théng phat théng tin khi tuong thdy van cda
VMS-South

Hinh 2.3: L3p dit hé théng phat théng tin khi tuong thdy van
cda VMS-South



Thiét bi tai tram:

- Radar cdm bién do cao;

- Cam bién t6c d6 va huéng gio;

- B6 nguén, tdm nang lugng;

- May tinh thu nhan va xd ly di liéu;

- Hé théng két néi dir liéu.

* Hé thong phat thong tin khi tugng thuy van:

- Radar cdm bién do cao st dung séng dién tir dé xac
dinh muc nudc thuy triéu véi tan sudt 1 gidy/lan;

- Cam bién t6c d6 va hudng gid do dugc van toc gio.
Tin hiéu dau ra ctia cdm bién gi6 dugc tich hgp dong bo,
chudn xac véi bo ghi thay triéu qua cap két néi tiéu chuan;

- BO ghi thay triéu dugc két néi vsi nguodn dién chinh
(ndng lugng mat trai) ctia tram, cung cap ngudn dién phu
hop va diéu khién hoat déng cho cac cdm bién, cac mo-
dun truyén phat so liéu;

- DU liéu vé tram trung tam dugc luu trir tai may cha
phuc vu viéc quan ly, truy van, théng ké, hién thi va cac
cOng tac khac.

2.4. Hai d6 dién tir ENC

Hai dé hang hai dién tir ENC la gi? Hai d6 dién tar (ENC
- Electronic Navigation Chart) [9] hodc hai d6 vector phat
hanh bai cac té chic dugc chinh quyén hanh chinh Qy
quyén, ché tao theo quy cach san pham ENC cia“IHO S-57
-Tiéu chuan chuyén ti€p dit liéu thy van s6 hoa” (IHO S-57
Transfer standard for digital hydrographic data) [10]. Muc
dich cGa S-57 1a cung cép tiéu chuan chung dé chuyén
dé&i cac dit lieu théng tin khi tugng thay van s6 héa nham
théng nhat cac ENC toan cau do céc té chiic thly vén cla
cac qudc gia khac nhau phat hanh.

2k
% A Fl.()635
~ % >
M 2 / ! po
4 1 ool ) o
{

3

Hinh 2.4: H3i dé vector véi ky hiéu con tau dang di chuyén

Bat ky di liéu hai d6 dién tirnao khong theo tiéu chuan
S-57 thi déu la hai d6 khéng chinh thic va vi vay khong
thoa man vé yéu cau cho trang bi hai d6 theo quy dinh ctia
SOLAS (The International Convention for the Safety of Life
at Sea). Giao dién hai d6 dién ti nhin thay trén man hinh
may vi tinh v&i toan bo chi tiét chia trong co sa dir liéu d6
hoa hién thi théng qua cac déi tuong diém, dudng va cac
vlung riéng biét trén hai do, vi vay dugc goi la hai do dién
tlr. Hinh 2.4 mé ta mot hai d6 dién tdr hién thi trén man hinh
cla Hé théng hién thi hai dé dién ti va thong tin ECDIS
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(Electronic Chart Display and Information Systems) [9].

Tat ca cac hai dé dién tt dugc phan 16p va déu lam viéec
cuing nhau nhu mét khai lién tuc cia hai d6. Trong moét 16p
thi hai d6 nao co thudc ty 1é nho nhat (bao phi viung réng
nhat) dugc coi la hai dé téng (t6ng dé) va cac hai d6 khac
la cac hai do chi tiét.

3.TiICHHGQP HE THONG THONG TIN AN TOAN HANG
HAI PUGNG CAO TOC TREN BIEN

Hé théng dugc thiét ké kién tric theo kiéu mo-dun cod
tinh linh hoat cao, cho phép m& réng quy mé véi viéc bé
sung cac tram cam bién (radar, AlS), cac vi tri lam viéc (trung
tam diéu hanh). Déng thai, hé théng cung cap cac giao dién
trao d&i théng tin vdi cac trung tdm quan ly giao thong.

Hé théng cung cdp cac tinh nang san c6 phu hop
véi nhiém vu cla tung vai tro. Theo chiic ndang chinh cla
nguai st dung, cac vai tro dugc dinh nghia: Phan hé AlS;
VHF; MIS (Management Information System); ENC; thong
tin khi tugng thay van dugc thé hién trong Hinh 3.1.

Mé ta téng quat vé cac thanh phan cla hé théng, cac
mai tén cho thdy méi lién hé vé viéc sir dung hé théng
theo tling chic nang cu thé nhu sau:

Di ligu D@ ligu AIS
thoi tiét
g ta Di liéu VHF
DU liéu pha
théng tin 3
quan ly D{ liéu hai dd

Hinh 3.1: Mé hinh téng quan vé cac tuong tac va st dung hé théng

- Gidm sat: Dua trén dir liéu thu nhan tir cac cdm bién,
mot hinh anh vé hanh hai giao théng clia phuang tién
dugc xay dung phu hgp. Déi véi cac phuang tién dang
giam sat, hé théng sé lién tuc duy tri vi tri thuc té va vector
téc do trong sudt khu vuc giam sat.

Y

NS ES Y
Hinh 3.2: Dit liéu thu thdp duoc tir hé théng AIS
- Nhan dién: Can ci vao thong tin dugc cap nhat tu
nhiing ngudi diéu hanh, cac théng tin déi tuong muc tiéu
tirhé thong giam sat sé dugc xac dinh phuong tién d6 nhu
thong tin tinh (tén tau, hé hiéu, ma MMSI...) va thoéng tin
dong (toa dé, téc do, huéng...) hanh hai ctia phuong tién.
- Canh bao: Hé théng cung cap cac canh bao vé cac
tinh hudng bat thudng hoac céc tinh huéng cé nguy co va
cham trong hanh hai cGia phuong tién.

G
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- Dinh tuyén: Mbi phuaong tién khi diéu hudng sé dugc gan vao mét tuyén hanh hai xac dinh. Cac chic nang dinh tuyén
cung cdp cac théng tin vé lich trinh va cac thong bao vé nhing thay déi khac so vai tuyén hanh hai da xac dinh.
-Thong tin va lap ké hoach hanh hai: Hé thong phan mém giam sat sé duy tri ké hoach va thong tin nhan dién trong co

s6 dir liéu ctia hé théng giam sat théng tin an toan hang hai.

- Giao dién lap ké& hoach giao théng hanh hai: Giao dién vai phan hé MIS.
- Hién thi giao thong hanh hai: Téng quan vé tinh hinh giao thong thuc té va kha nang theo déi lai cac su kién da xay ra.

3.1.Ditliéu

Trong phan nay trinh bay vé d liéu hang hai dé xay dung mo hinh khai pha dit liéu tir dau vao bé dit liéu. Vi du mau di
liu thu thap dugc tir hé théng AlS dugc thé hién trong Hinh 3.2.

Bo6 dii liéu hang hai gom:

A B C D E F G H

J K L M N O P Q

19 9/6/2018 0:00 20 107.2507 10.3321 2.599999905 137.9
5 2| 9/6/2018 0:00 24 106.9469 10.50673 0 264
8 2 9/6/2018 0:00 22 107.097 10.39143 0 159
1. 2 9/6/2018 0:00 22 107.0417 10.36187 0 158
24 9/6/2018 0:00
1 2 9/6/2018 0:00 20 107.0084 10.23906 0 243.2
1 2 9/6/2018 0:00 23 107.032 10.25762 0 360
0 2 9/6/2018 0:00 22| 107.1383 10.23133 17 103.5
5 2| 9/6/2018 0:00 23 106.8672 10.52982 14.60000038 141.1
0 2 9/6/2018 0:00 23 106.7617 10.73903 10.5 24.1
0 2 9/6/2018 0:00 23 107.0423 10.25214 0.100000001 334
18 9/6/2018 0:00 60 107.2133 10.03465 0.200000012 34
0 2 9/6/2018 0:00 22 107.1226) 10.4125 0 309.1
1 2 9/6/2018 0:00 24 107.1053 10.40445 0 209.7
5 2 9/6/2018 0:00 21 106.7565 10.64223 0 237.3
1 2 9/6/2018 0:00 24 107.0263 10.38946 0 185.6
0 3 9/6/2018 0:00 22| 107.0963 10.39114 0.100000001 218.8
1 2| 9/6/2018 0:00 9 107.0386 10.23525 0 244.6
5 2 9/6/2018 0:00 22 106.7728 10.68374 0 229.3
5 2 9/6/2018 0:00 24 107.0272 10.58073 0 97
24 9/6/2018 0:00

511 0 5.75E+08 DUCAN 0¢ 30
353 0 0 6.36E+08
247 1} 0 5.74E+08
263 1} 0 4.41E+08
0 5.75E+08 30 1234567

276 1.60705 0 4.4+08
261 0 0 6.36E+08
102 0 0 6.36E+H08
142 0 0 6.36EH08

9 0 3.54E+08
263 o 0 3.54E+H08
511 0 5.74E+08 TRUE
79 0 0 5.74E+08
216 0 0 3.72e+08
287 0 0 5.74E+08
286 0 0 5.74E+08
511 0 5.74E+08
265 0 0 3.51EH08
144 o 0 3.54E+H08
198 0 0 6.36E+H08

0 5.75E+H08 30 1234567

Hinh 3.3: Vi du vé datasets hang hai

- Dir liéu AlS, ENC, thong tin khi tugng thay van dugc
thé hién tai Hinh 3.3. Vi du: Cac thudc tinh status, type,
tagblock_times, second, lon (Longitude), lat (Latitude),
speed, course, heading, turnrate, repeat, mmsi (Maritime
Mobile Service Identity), imo (International Maritime
Organization)...

- Nguén: Bugc cung cap bdi VMS-South;

- Tén file va dinh dang: file *.csv;

- Dung lugng: 100 GB;

- Input, process va output.

Cé 2 budc trong qua trinh input va output cda thuat
toan du doan phuong tién di chuyén:

- Budc 1: Training mot datasets da cé, ta ¢ moét moé
hinh cdy dua vao datasets. La budc quan trong trong xay
dung cay quyét dinh, viéc training nay sé danh gia dugc
gia tri va hiéu qua clia cay quyét dinh.

- Budic 2: Testing moét data véi cac thudce tinh nam trong
datasets. La budc kiém tra viéc xay dung cay quyét dinh c6
ddng véi muc tiéu khdng, thé hién & Hinh 3.4:

e | .
o |

Hinh 3.4: Biéu dién vé output va input trong cdy quyét dinh
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Sau day la ma gia clia thuat todn du dodn phuong tién
di chuyén dugc thé hién tai thuat toan A* & dudi:

Input: Graph, start_coords, end_coords, heuristicFunc
timestamp = Date now:
start_coords.hCost = heuristicFunc(start_coords, end_coords):
start_coords.parentCost = 0:
start_coords.cost = getETA(start_coords.segmentld, timestamp):
openQueue = new MinHeap() with f(state) = state.parentCost + state.cost + state.hCost:
visitedStates = new Set():
openQueue.push(start_coords);
while(!openQueue.empty()) {
current_coords = openQueue.pop():
if(current_coords == end_coords) {
return Solution:
}
visitedStates.add(current_coords);
parentCost = current_coords.parentCost + current_coords.cost:
15.  childStates = nextSegmentState(Graph, current_coords):
16.  childIds = childStates.map(state => state.segment_id):
17.  childCosts = getETA(childIds, timestamp + parentCost):
18.  for(i=0: i < childStates.length: 1 ++) {

Ld Bl Bl R Bl Bad Ead Bl

hd

-
=4

| -
| =

—
w

—
>

19. if(childStates [1] not in visitedStates ) {
20. childStates[i].parentCost = parentCost:
21. childStates[i].hCost = heuristicFunc(childStates [i], end_coords);
22. childStates [1].cost = childCosts[1]:
23. openQueue.push(childStates [1]):
24. }
}
}
Return failure:
}

3.2. M6t sé két qua giao dién hé théng théng tin an
toan hang hai duéng cao téc trén bién dang trién khai
thuc nghiém



* Giao dién ngudi dung hé théng (Hinh 3.5):

Hinh 3.5: Giao dién nguéi dung cda hé théng
* M6t s6 chiic nang co ban clia hé théng:
- ChL’Ic_ nang bao géo tinh trang hanh hai tau bién (Hinh 3.6)

Hinh 3.6: Giao dién bao co bang dinh dang m3u bao co
- Bdo cdo bang giong thu am (Hinh 3.7)

Hinh 3.7: Giao dién bdo cdo bing giong néi thu 4m
- Chuc nang tim kiém hanh trinh khi biét diém dau va
cubi (Hinh 3.8)

2 . g

& =)

Hinh 3.8: Giao dién tim kiém hanh trinh khi biét diém dau va cuéi

4. KET LUAN
Hé théng thong tin an toan hang hai dudng cao toc
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trén bién sau khi dua vao khai thac sé tang hiéu qua hoat
dong cua cong tac quan ly hang hai chuyén nganh tai khu
vuc. Tang cudng cac hoat déng quan ly chuyén nganh
trong hé théng giao thong hanh hai nhu hé trg giam sat,
quan ly céc bao hiéu hang hai, hé trg hang hai trong quan
ly luéng hang hai. Bén canh do6, hé théng con hé trg bao
dam an toan hang hai vé dy doan kha nang nguy co va
cham, dy doan nguy co mac can, xac dinh khoang cach
ti€p can gan nhat, gidm sat va chi bao hién trang tau dé
gidm thiéu céc tai nan ri ro cho tau thuyén, tai san va con
ngudi cling nhu cac hiém hoa gay 6 nhiém méi trudng.
Ngoai ra, v8i nhu cau can théng tin day dd, chinh xac va
dé truc quan hoa di liéu thuc, chiing ta nén xay dung mét
hé théng tich hgp dé quan ly va giam sat phuong tién trén
bién. Hé théng nay hé trg, phat huy hiéu qua trong mot s
hoat déng quan ly tau bién gép phan an toan hang hai.
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Hoan thién phap luat vé& hop ddng van chuyén hang héa

bang dudng bién

® ThS. VU THI THANH LAN
Trudng Dai hoc Hang hai Viét Nam
Email: lanvtt@vimaru.edu.vn

TOM TAT: Bai bao dua ra mét sé dé xuat kién nghi
sta déi bd sung mét sé& diéu cla Bo luat Hang hai
2015 vé hop déng van chuyén hang héa bang dudng
bién cho phu hop vdi thuc tién va cac chuidn muc
quéc té trén co s& phan tich nhing bat cap tén ftai
cla phap luat Viét Nam. Nhing kién nghj nay nham
ddm bdo quyén va lgi ich chinh dang cla cac bén
frong hop ddng van chuyén hang héa bing dudong
bién cling nhu nang cao vai trd quan ly cla cac co
quan nha nudc vé hang hai, gép phan thic day su
phat trién cla hoat déng thuong mai hang hai trong
nudc va qudc té.

TU KHOA: Hop ddng van chuyén hang hoa bing
duong bién, Bé luat Hang hai, hop déng van chuyén.

ABSTRACT: This paper analyzes the inadequacies of
Vietnamese laws on contracts for carriage of goods
by sea. Thereby, proposes some recomendations
to amend and supplement a number of articles of
the Vietham Maritime Code on contracts for carriage
of goods by sea in accordance with international
standards. These recommendations aim to ensure
the legitimate rights and interests of the parties in
contracts for carriage of goods by sea as well as
enhance the management role of state agencies in
charge of navigation, confributing to promoting the
development of Vietham's maritime trade.

KEYWORDS: Contracts for carriage of goods by sea,
Maritime Code, contracts for carriage.

1. DAT VAN DE

Viéc van chuyén hang héa bang dudng thly véi cac
doi tau ra doi tir thé ky thGV truée cong nguyén la cot mée
dau tién cla su ra dgi va phat trién cGia nganh van tai bién
- mét trong nhiing nganh chién lugc ctia nhiéu quéc gia
trén thé gidi. Vit Nam la quéc gia ven bién c¢é vi tri dia ly
thuan Igi, c6 tiém nang to Idn vé phat trién kinh té bién noi
chung va kinh té€ hang hai néi riéng. Viéc van chuyén hang
hoéa bang dudng bién khéng chi 1a van dé kinh t€ ma con
lien quan dén chd quyén quéc gia trén bién, ddo. Vdi tinh
chat riéng biét clia hoat dong hang hai nay, B6 luat Hang
hai 2015 va nhiing quy dinh cta phap luat vé hgp déng
van chuyén hang héa bing dudng bién la co s& phap ly
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quan trong, gép phan thuic day su phat trién cta kinh té
van tai bién. Tuy nhién, trong qua trinh thuc hién, cac quy
dinh ctia phap luat can phai tiép tuc diéu chinh bé sung,
hoan thién cho phu hgp véi yéu cau thuc tién trong nudc
va thuong mai hang hai quéc té.

2. KHAI QUAT CHUNG VE PHAP LUAT PIEU CHIiNH
HOP DONG VAN CHUYEN HANG HOA BANG PUONG BIEN

V6i tinh chat dac thu cha viéc van chuyén hang hoéa
bang dudng bién bao gém van chuyén hang héa noi dia
va quéc té, phéap luat Viét Nam diéu chinh hoat déng nay
cing kha phong pht va phtc tap, bao gém nguén phap
luat qudc té, phap luat qudc gia va tap quan thuong mai
hang hai qudc té.

Cac diéu udc trong linh vuc hang hai quéc té cé mét
vai tr0 quan trong trong viéc xay dung nhing nguyén
tdc, chudn muc, luat 1& cho hoat ddng thuong mai hang
hai gilta cac quéc gia. Tiéu biéu nhu Cong udc qubc té
thong nhat mét sé quy tac phéap luat lién quan dén van
don dudng bién (Quy tic Hague-Visby), Cong udc ca Lién
hop quéc vé van chuyén hang hoa bang dudng bién (Quy
tdc Hamburg) va Céng udc Lién hop qudc vé Hop dong
van chuyén hang héa mot phan hoic toan bd bang dudng
bién (Quy tic Rotterdam). Ba cdng udc nay van con gay
tranh cai kha nhiéu gitta cac quéc gia c6 nganh van tai bién
phat trién, nén viéc gia nhap cac cdng udc doé véi Viet Nam
tuy khéng cap thiét nhung néu tham gia thi co hoi hoi
nhap thuong mai qudc té tét hon, cé nguodn luat ap dung
théng nhat, gidam chi phi giao dich va giam tranh chap.

So sanh cac qui dinh cla cdc cdng udc vai cac qui
dinh phép luat lién quan cta Viét Nam, cu thé 1a Bo luat
Hang hai ctia Viét Nam 2015, néi chung phap luat cla Viét
Nam da tuong déi hai hoa véi Cong uéc Hague-Visby va
Hamburg. Tuy khong phai la thanh vién cla cadc Cong udc
nhung theo xung dét phép luat dan chiéu dén hay do céac
bén thda thuan trong hop dong hoac thda man cac yéu té
thudc pham vi ap dung thi cac cong udc dé van dugc ap
dung mét cach gian tiép. Hién nay, Céng udc Rotterdam
2009 dang ching minh tinh hién dai, phu hgp trong viéc
bdo vé quyén Igi va trach nhiém clia cac bén trong hgp
déng la van ban phap ly quan trong trong viéc diéu chinh
hoat dong van chuyén hang héa bang dudng bién.

Phép luat Viét Nam diéu chinh hgp déng van chuyén
hang hoéa bang dudng bién dugc quy dinh béi hé théng
cac van ban tu luat chung dén luat chuyén nganh. Céac



van béan phap ly chuyén nganh cu thé nhu Bé luat Hang
hai 2015 va cac van ban hudng dan nhu Nghi dinh s6
58/2017/NB-CP ngay 10/5/2017 cta Chinh phl quy dinh
chi tiét mét s6 diéu clia Bé luat Hang hai Viét Nam vé quan
ly hoat dong hang hai; Nghi dinh s6 160/2016/ND-CP ngay
29/11/2016 ctia Chinh pht vé diéu kién kinh doanh van tai
bién, kinh doanh dich vu dai ly tau bién va dich vu lai dat
trén bién dugc stta d6i b sung bai Nghi dinh s6 147/Nb-
CP ngay 24/10/2018. Bay la nhiing van ban cé hiéu luc, la
khuén khé phap ly co ban cho hoat déng van chuyén hang
héa biang dudng bién tai Viét Nam.

Bén canh hé théng cac Cong udc qudc té va phap luat
qudc gia diéu chinh hoat ddng van chuyén hang héa bang
dudng bién, tap quan hang hai qudc té 1a ngudn luat quan
trong tham gia diéu chinh hoat dong nay. Pay la nhimng
quy tac xt sy dugc hinh thanh trong mét thai gian dai,
dugc ap dung kha lién tuc va mét cach cd hé théng. Cac
tap quéan thuong mai dién hinh nhu Hgp déng mau vé van
chuyén hang hoa clia Hiép hoi Hang hai quéc té&; Quy tic
va thuc hanh théng nhat tin dung ching ti UCP500 va
b6 quy tac dugc cdng nhan trén toan cau vai chiic ndng
hudng dan bén ban va bén mua trong viéc soan thao va
thuc hiép hgp déng van chuyén hang hda (Incoterms) clia
Phong Thuong mai quéc té ICC ban hanh...

Tap quén quéc té dugce ap dung khi cac bén chon, quy
dinh trong hop déng va viéc ap dung no6 khéng trai véi
cac nguyén tac co ban clia phép luat Viét Nam. Tai khoan 2
Diéu 5 B luat Hang hai quy dinh: “Cdc bén tham gia trong
hgp dbéng lién quan dén hoat déng hang hdai ma trong dé cé
it nhdt mét bén la té chiic hodic cd nhan nudc ngoai thi ¢é
quyén théa thudn dp dung ludt nudc ngoadi hodc tdp qudn
hang hai quéc té trong quan hé hop déng va chon Trong tdi,
Toa dn & mét trong hai nuéc hodc & mot nudc thu ba dé gidi
quyét tranh chdp”. Tai Diéu 163 B6 luat Hang hai Viét Nam
2015 quy dinh thay van don bang ching ti van chuyén
khac nhu sau: “Ngudi giao hang cé thé théa thudn véi ngudi
van chuyén viéc thay van don bdng gidy gi hang dudng bién
hodic ching tar van chuyén khdc va théa thudn vé néi dung,
gid trj cGia cdc ching turnay theo tdp qudn hang hai quéc té”.
Bén canh do, thuc tién hoat dong xét x{r cac tranh chap
vé hgp déng van chuyén hang héa bang dudng bién cho
thdy, toa an Viét Nam cling da dua vao quy tic, tiéu chun
la cac tap quan thuong mai qudc té dé xét xu khi cac bén
tham gia hgp d6ng lua chon ap dung.

3. MOT SO KIEN NGHI HOAN THIEN BO LUAT HANG
HAI VIET NAM VE HOP DPONG VAN CHUYEN HANG HOA
BANG DUONG BIEN

Xudt phét tu thuc tién hoat déng van chuyén hang
héa bang dudng bién trong nudc va quéc té, phap luat
Viét Nam van tiép tuc can bé sung, hoan thién. Muc dich
hoan thién nham bao dam quyén va Igi ich hgp phap cla
cac bén lién quan dén hgp déng van chuyén hang hoa
bang dudng bién nhung phai phu hgp va gén lién véi qua
trinh cdi cach tu phap, dam bao tinh théng nhat, 6n dinh
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cla hé théng phap luat.

Thr nhdt, bé sung quy dinh vé trach nhiém cta bén
van chuyén déi v6i phuang tién van chuyén la tau di bién.

Nghia vu clia bén van chuyén khéng chi dung lai &
thoi diém “trudc” va “khi bat dau chuyén di” nhu quy dinh
cla Diéu 150 Bé luat Hang hai: “Ngudi van chuyén phai
man cdn dé truéc va khi bdt ddu chuyén di, tau bién cé du
kha néng di bién, c6 thuyén bé thich hop, duoc cung ing day
du trang thiét bj va vat phdm du tri; cdc hdm hang, hdm lanh
va khu vuc khdc dung dé vdn chuyén hang héa cé di cdc diéu
kién nhdn, van chuyén va bdo quan hang héa pht hop véi
tinh chdt cda hang héa”. Nhu vay, trach nhiém ngudi van
chuyén déi véi con tau bi bé ngd trong sudt hanh trinh
van chuyén trén bién khi ma hang héa gdp nhiéu rai ro
nhat, déng thoi ddy rdi ro di véi hang hoa vé phia ngudi
thué van chuyén. Bén canh d6, néu xdy ra tranh chap thi
viéc ching minh ngudi van chuyén thi€u “man can” ciing
la rat kho khan.

Vi vay, can slfa d6i b6 sung cho phu hgp véi ndi dung
clia Céng udc Rotterdam 2009 khi quy dinh “ngudi chuyén
ch& cam két trudc, vao luc bat dau va trong suét hanh
trinh di bién, thuc hién can man hop ly” (Biéu 14). Viéc quy
dinh vé trach nhiém ctia ngudi van chuyén theo Céng uéc
nang cao trach nhiém cda ngudi van chuyén déi vai chu
tau, ngudi thué van chuyén, gidm thiéu dugc thiét hai ddi
vGi cac bén trong hgp déng. Vi vay, Diéu 150 B6 luat Hang
hai 2015 can dugc stia déi theo huéng: Ngudi van chuyén
phai dadm bao kha nang di bién clia tau trong toan bd hanh
trinh van chuyén cla tau, ti trudc va khi bat dau chuyén di,
trong thai gian van chuyén va dén khi két thac chuyén di.

Thar hai, b6 sung quy dinh vé ching ti van don dién
tdr. Van don dudng bién 1a ching ti van tai hang hoa
bdng dudng bién rat quan trong do ngusi chuyén ché
hodac dai dién cdp cho ngudi gui hang sau khi da sap xép
hang 1én tau hodc sau khi nhan hang dé xép. Van don
dudng bién cé tac dung nhu bang ching vé giao dich
hang hoa cling nhu bang chiing c6 hgp dong chuyén ché.
Trudc xu thé bung né cong nghé théng tin, van don dién
tir da dugc dé cap tdi trong Cac quy téc cdia Uy ban Hang
hai quéc té ti nhiing nam 1990 va dugc quy dinh trong
Cong udc Rotterdam 2009 va sé phd bién trong tuong lai.
Bo luat Hang hai Viét Nam cép thiét phai bé sung quy dinh
vé chiing tir van don dién t nay.

Thu ba, vé ghi chu trong van don. BO luat Hang hai dé
ngd van dé quyén ghi chd clia ngudi van chuyén doi véi
hang héa. Do vay, dé bao vé quyén Igi clia ngudi cam gilr
van don, Diéu 161 B6 luat Hang hai 2015 can tham khao
Quy tdc Hamburg, bé sung quy dinh vé viéc khéng chap
nhan chiing minh ngugc lai clia ngudi van chuyén khi van
dan da dugc chuyén nhuong hop phap cho ngudi thu ba.
Cé nghia 13, khi xay ra t6n that d6i vsi hang hda, néu van
dan van do ngudi giao hang ndm gil thi ngusi van chuyén
c6 quyén chiing minh ngugc lai vé tinh trang hang héa ghi
trong van don dé dugc mién trach nhiém déi véi hang hoa
vi van don chi mang tinh chat suy doan.

Thi tu, diéu chinh trach nhiém ctia ngudi van chuyén
déi vai hang hoa dugc tinh tir khi nhan dén khi giao hang.
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Quy dinh tai Diéu 145 Bo luat Hang hai, thai han trach
nhiém cda ngudi van chuyén la ti “cang dén cang” khéng
phu hgp véi hinh thic van tai “ti cira dén clra” trong viéc
van chuyén container. Pia diém giao hang dugc thoéa
thuan trong hop déng phai phu hgp véi thoa thuén vé dia
diém giao hang gilta bén mua va bén ban trong hgp déng
mua bén va c6 thé vuot ra ngoai khoéi pham vi cang tra
hang. Trén thuc té, thda thuan vé dia diém d& hang hodc
dia diém giao hang (gitp cho viéc giao hang thuan Igi, dé
dang haon) c6 thé sé thuan Igi hon so véi viéc chi dua ra
tén cang. Vi vay, viéc stia d&i Diéu 145 la can thiét va theo
hudng mé rdng pham vi: Dia diém giao hang la dia diém
dugc cac bén théa thuan viéc trd hang. Quy dinh nhu vay
sé tao diéu kién cho viéc phat trién clia cac doanh nghiép
van tai bién khi m& réng dich vu clia minh sang van tai
da phuong thtc, diéu nay ciing phu hop véi Cong udc
Rotterdam khi khéng bét budc dia diém giao hang nhat
thiét la & chinh cdng d& hang do hai bén thoa thuan.

Thi'ndm, nén xda bo quy dinh loai tri trach nhiém clia
ngudi van chuyén hang héa bang tau bién tai Diéu 151 Bo
luat Hang hai do “16i ctia thuyén trudng, thuyén vién, hoa
tiéu hang hai hodc ngudi lam céng ctia ngusi van chuyén
trong viéc diéu khién hodc quan tri tau”. Quy dinh hién nay
trong luat 1a khdng dadm bao su binh dang gilra cac bén
trong hop déng van chuyén khi nghiéng han viéc bao vé
quyén Igi vé ngudi van chuyén va cing khéng phu hgp
vGi Céng udc Rotterdam 2009 quy dinh vé cac truang hop
mién trach nhiém.

Thur sdu, vé cang thay thé. Khoan 1 Diéu 186 Bo luat
Hang héi 2015 khong thé hién tinh déng bé. Quy dinh
“ngudi vdn chuyén duoc phép dua tau bién vao mét cang
thay thé an toan nhdt va phai théng bdo cho ngudi thué
van chuyén biét dé xin chi thi” khi tau bién khéng vao dugc
cang trd hang do nhimng nguyén nhan khéng thé vuot qua
dugc va khdng c6 khéa nang chd dgi dé vao canh trd hang
sau mot thoi gian hgp ly, chi ap dung cho hgp dong van
chuyén theo chuyén ma khéng ap dung cta hgp déng
van chuyén theo ching tir van chuyén. Viéc thay thé cang
trong truong hgp nay theo quy dinh cua luat cling khong
chi ra su can thiét théng nhat y chi gitta bén van chuyén va
thué van chuyén.

Thar bay, day manh ky két cac diéu udc quéc té cling
nhu cac Hiép dinh song phuong nham thdc day van
chuyén hang hoéa quéc té bang dudng bién. Uu tién hang
dau laViét Nam xuc tién viéc gia nhap Cong udc Rotterdam
2009. Cong udc Rotterdam 2009 da ké thira va phat trién
cac Cong udbc trudc no, Cong udc bat kip véi su phat trién
cta khoa hoc cong nghé, cong bang trong viéc bao vé
quyén lgi va trach nhiém cutia cac bén trong Hop déng van
chuyén hang héa quéc té.

Thu tdm, song song cung véi cac gidi phap phap ly,
viéc nang cao hiéu qua thuc thi phap luat vé hop déng van
chuyén hang hoa bang dudng bién cling can chu trong véi
cac van dé cu thé nhu:

- Nang cao nang luc gidi quyét tranh chap hang hai
ctia thadm phan, trong tai vién;

- Day manh hoat déng tuyén truyén, phé bién phap
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luat, déng thailang nghe, ti€p thu y kién dong gép clia cac
doanh nghiép, ca nhan hoat déng trong linh vuc hang hai;

- Tap trung ngudn luc dé phat trién nganh céng
nghiép déng tau va stra chifa tau bién dap Ung nhu cau
van chuyén hang hoa bang dudng bién ngay cang cao;

- Xay dung cac cang nudc sau dé cho tau c6 trong tai
I6n c6 thé ra vao duoc; két hgp vai viec xay dung dau tu
déng bo ca s& ha tang két ndi cdng bién;

- Phét trién nguén nhan luc chéat lugng cao cho nganh
van tai bién, xay dung chién lugc dao tao va co6 chinh sach dai
ng6 thich dang luc lugng lao dong trong linh vuc hang hai.

4, KET LUAN

Hop déng vé van chuyén hang hoa bang dudng bién
cé tinh phc tap, lién quan dén nhiéu khia canh khac nhau
cla quan hé thuong mai va hang hai. Yéu cau hoan thién
phap luat vé hgp déng van chuyén hang héa bang dudng
bién khong chi la su nd luc cia mot quéc gia ma con la sy
né luc chung clia cdng déng thuong mai hang hai quéc té.

Viéc phan tich nhiing quy dinh phap luat hién hanh
la co s& dé tac gid dé xudt mot sé gidi phap cu thé hoan
thién phap luat vé hgp déng van chuyén hang héa bang
dudng bién theo quy dinh cda Bo luat Hang hai Viét Nam,
dap Uing yéu cau clia thuc tién thuong mai hang hai trong
nuaGc va qudc té.
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TOM TAT: Trong bai bao, tac gid nghién cliu thuc
trang kénh phan phéi vé duong st dé thi (DSDT),
nghién ctu kinh nghiém vé kénh phan phdi vé cla
dudng sit quéc gia va DSDT & Viét Nam va trén thé
gidi, tu d6 xac dinh cau tric kénh phan phéi vé va ing
dung marketing mix dé phat trién kénh phan phéi vé
DSDT tai Céng ty TNHH MTV Budng sat Ha Néi.

TU KHOA: Kénh phan phéi vé.

ABSTRACT: In this article, the author studies the
current status of urban railway ficket distribution
channels, and studies the experience of ficket
distribution channels of national railways and urban
railways in Vietham and worldwide. Based on this
analysis, determine the structure of the ticket
distribution channel and apply the marketing mix to
develop the urban railway ticket distribution channels
at the Hanoi Metro Company.

KEYWORDS: Ticket distribution channel.

1. DAT VAN DE

Hién nay, mét s6 tuyén DSPT ¢ Ha Noi, TP. H6 Chi Minh
dang dugc xay dung nhu tuyén Cat Linh - Ha Dong, Nhén
- Ga Ha Néi, Bén thanh - Suéi Tién... Viéc nay sé mang lai
hiéu qua sau sac déi véi xa hoi, giai quyét tinh trang tac
nghén giao thong, ddm bdo su an toan cho hanh khach,
cai thién tinh trang 6 nhiém moi trudng déi vai trung tam
TP. Ha Noi va TP. H6 Chi Minh. Nam 2021, tuyén dudng sat
Cat Linh - Ha Béng dua vao khai thac chinh thic, cung cap
cho ngudi dan Tha d6 mét phuong thic van tai cong cong
hién dai. Sau mét thoi gian hoat dong, tuyén DSPT da thu
hat mét luong I6n hanh khach doc tuyén dudng sét, binh
quan vao ngay trong tuan khoang 10.000 khach/ngay,
ngay thi 7 cht nhat 15.000 khach. Déi tugng hanh khach
da phan la nguai gia, hoc sinh, sinh vién di hoc va ngudi di
lam, ngoai ra con mét s6 ban tré cling lua chon di thd nham

trdi nghiém, chup anh. Tuy nhién, hanh khach muén mua
vé DSDT chi dugc thuc hién bang hai hinh thic la truc tiép
tai quay ban vé va qua may ban vé tu déng. Vi vay, dé thuan
lgi cho hanh khach mua vé BSBT cling nhu tao déng luc
cho hanh khach dén nha ga di tau sttdung céc dich vu & céc
trung tdm thuong mai doc tuyén dudng sat, thu hat hanh
khach sir dung dich vu BSDT thi viéc nghién clu giai phap
phét trién kénh phan phéi vé BSBT tai Cong ty TNHH MTV
Pudng sit Ha Noi la cap thiét, dap Ung nhu cau phat trién
cla thuc tién san xuét.

2.NOI DUNG

2.1. Kinh nghiém phat trién kénh phan phéi vé
dudng sat & Viét Nam va trén thé gigi

Véi hé théng mang ludi BSBT da hoan chinh, cac
kénh phan phdi vé dugc phat trién qua truc ti€p (quay
ban vé, may ban vé tu déng, qua trung tam dién thoai clia
coéng ty, website), qua kénh phan phai vé gian tiép (siéu
thi, clra hang tién Igi, d6i tac kinh doanh, cac céng ty du
lich). Céc loai hinh vé ciing rat da dang nhu & Thu dé Paris
(Phap) vé BSBT duoc phan thanh cac ving 1, 2, 3. G Tha
d6 London (Anh) thi vé lai chia thanh loai danh cho déi
tugng tur 16 - 17 tudi, cho 2 ngudi, cho 16 - 25 tudi, cho
gia dinh va nhiing ngudi ban, cho ngudi gia, cho ngudi
khuyét tat. Vé BSDT dugc phan phéi trén nhiéu nén tang
c6ng nghé khac nhau, thuan Igi nhat cho ngudi st dung
phuaong tién van tai cdéng cong ndi chung va van tai DSBT
ndi riéng. Nhu nghién ctiu cla tac gia [1] chi ra chién lugc
marketing vé da dang hoda cac kénh ban vé da dugc s
dung rong rai trong cac linh vuc khac nhau, bao gém ca
nganh van tai. Nghién ctu nay si dung & dudng sat cao
t6c Pai Loan (THSRC) nhu mét trudng hop nghién ciu dé
xac dinh nhan thiic cta hanh khach vé cac yéu t6 chinh
anh huéng dén uu tién kénh ma ho nhan dugc dich vu
clia minh, dac biét trong quy trinh mua vé 4 giai doan,
bao gém yéu cau thong tin, dat chd, thanh toan va nhan
vé. Tac gia [2] dé xuat vé gidi phap ban vé giao thong
céng cong dua trén thiét bi di dong cda khach hang, dé
gidm thiéu dau tu cho co s& ha tang ban vé ma van cai
thién dugc dich vu.
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Nghién ctu cla tac gia [3] Hé théng dat vé truc tuyén
c6 gilp moi ngudi tét hon khéng? Mot nghién cdu thuc
nghiém vé dich vu dudng st ctia Trung Quéc. PE gidm bat
kho khan trong viéc mua vé, Chinh pht Trung Quéc da ap
dung céng nghé thong tin va truyén thong (ICT) bao gém
hé théng dat vé truc tuyén dé hanh khach c6 thém nhiéu
kénh ddt vé lua chon. Viéc nay giip nhiing ngudi cé dia
vi kinh t&, xa hoi thdp hon mua vé dé dang hon va do dé
céi thién dang ké muic dé phc lgi cia ho. [4] Nghién ctu
nay kiém tra muc d6 chdp nhan cta hanh khach dudng
sat cao téc (HSR) d6i véi dich vu dat vé di dong, thé hién
qua kha nang truy cap trén thiét bi di dong ctia ho dé héi
thong tin dat vé va sir dung ma phan héi nhanh (ma QR)
dé thanh toan va ra vao c6ng. Cac nghién ciu clia cac tac
gia trén thé gidi chi yéu tap trung vao danh gia cac yéu
t6 anh hudng dén cac kénh phan phéi va dua ra cac giai
phap thac dady kénh phan phéi. Day la nhiing kinh nghiém
dé tac gia dua ra céac gidi phap phat trién kénh phan phéi
trong dé tai.

& trong nudc, véi hé thdng mang ludi dudng sét quéc
gia, cac kénh ban vé ciing rat phat trién. Cac kénh ban vé
truc ti€p hanh khach c6 thé mua qua quay ban vé, qua
trung tam dién thoai clia cong ty, website. Cac kénh phan
phoi vé gian tiép chu yéu qua cac cong ty du lich, cac dai
ly, nhung chua dp dung mdy ban vé tu déng va qua céc
clra hang tién lgi, cac siéu thi. Cadc cong trinh nghién ctu vé
hé théng kénh phan phoi vé dudng sat quéc gia chu yéu
tap trung vao nang cao chat lugng nhu nghién ctiu ctia tac
gia [5] giai phap hoan thién c6ng tac ban vé ga dudng sat
hay nghién ciiu cla tac gia [6] dua ra cac gidi phap hoan
thién cong tac van vé dién ti tai Cong ty CP Van tai dudng
sat Ha Noi. B6i vai BSDT, hién nay chi c6 tuyén BSDT 2A
di vao hoat dong tU thang 11/2021. Tuyén nay chi yéu
phan phéi ban vé qua kénh truc ti€p tai ga va qua may
bén vé tu dong. Day cling la nhiing han ché bat cap dé cho
ngudi dan cé thé tiép can mua vé mot cach thuan tién va
dé dang. Con cac cong trinh nghién ctu vé phat trién kénh
phan phéi vé DSPT thi chi c6 2 nghién clia cta tac gia [7]
xay dung cac chién lugc phat trién kénh phan phéi vé va
[8] dua ra cac ly luan vé cau triuc kénh phan phdi vé. Cac
nghién cttu vé kénh phan phoi vé ctia mang lugi dudng sat
quéc gia cing nhuDSHT |a co s& dé tac gia phat trién kénh
phan phéi vé DSDT.

2.2. Giai phap phat trién kénh phan phéi vé DSPT
tai Cong ty TNHH MTV Pudng sat Ha Noi

2.2.1. Xdc dinh cdu tric kénh phdn phéi vé DSPT

Xay dung kénh phan phai la tat ca cac hoat déng lién
quan dén viéc phat trién cac kénh phan phdi méi & nhiing
nai trudc dé n6 chua tén tai hodc dé cai tién cac kénh phan
phaoi hién tai [9, 10]. M6t trong nhiing cong viéc quan trong
trong xay dung kénh phan phéi vé la xac dinh cac cau truc
kénh phan phaoi vé BSDT véi viéc xac dinh 3 yéu t6 la chiéu
dai ctia kénh, chiéu réng ctia kénh:

- Xac dinh chiéu dai ctia kénh: Céng ty phai lua chon
s6 lugng cap do trung gian phan phdi cé6 mat trong kénh.
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V&i nhiing sé cap dé trung gian khac nhau, viéc phan chia
céng viéc phan phéi trong kénh sé khac nhau, muc doé ti€p
can khach hang muc tiéu ciing khach nhau. Kha nang diéu
khién qua trinh phan phéi ciing khac nhau. Vi Cong ty
TNHH MTV Budng sat Ha Néi nén té chic thanh 3 kénh
phéi nhu sau:

+ Kénh khéng cép: Tic la kénh phan phéi trong dé vé
dugc Cong ty ban truc triép cho hanh khach st dung dich
vu van tai BDSDT. Trong kénh phan phoi nay khéng co su
tham gia clia cac trung gian phan phéi va chi duy nhat mot
lan thay d8i ch(i s& hitu tir Cong ty sang hanh khéach. Hinh
thic bén truc ti€p cé thé thong qua quay béan vé, may béan
vé ty dong tai cac ga BSDT, qua trung tam dién thoai va
qua website. Hién Cong ty dang chi ban vé qua quay ban
vé, may béan vé ty dong, vi vay Céng ty can bé sung thém
viéc ban vé qua dién thoai va qua website.

Cong ty Hanh khéch

Hinh 2.1: Kénh phan phéi khéng cap

+ Kénh mét cap: La kénh phan phéi trong d6 Cong ty
cb mét trung gian tham gia vao qua trinh dua vé dén hanh
khach. Trong kénh phan phéi moét cap, Cong ty sé ban vé
clia minh cho hanh khach théng qua mét trung gian phan
phdi. Trung gian phan phéi c6 thé 1a cac cong ty du lich,
cac siéu thi, cac clra hang tién lgi, cac clra hang thai trang,
clfa hang kinh doanh.

Cong ty Déi tic phin Hanh khéch

phéi

Hinh 2.2: Kénh phan phéi 1 cap

+ Kénh phan phoi 2 cap: La kénh co6 2 cap do trung
gian tham gia vao qua trinh phan phéi. Céng ty sé phan
phdi vé qua cac déi tac phan phdi (trung tam vé, hiép hoi
du lich, hiép hoi cac nha ban 1é, cac cong ty s& hliu cac siéu
thi, cac trung tdm mua sam, hé théng céc clra hang ban I¢,
clra hang coffee, d6 an nhanh), déi tac phan phéi tha cap
(cac clra hang thué méat bang trong trung tdm mua sdm,
trong cac siéu thi, cac clra hang tién ich, cac ctra hang dé
an nhanh, coffee, cac ctra hang quan 4o).

Congty | | Déitacphan | | Déitacphan | | Hanh khich
phoi cap 1 phoi cap 2

Hinh 2.3: Kénh phan phéi 2 cap

- Xac dinh chiéu réng clia kénh: Chiéu rong ctia kénh
phan phéi dugc xac dinh béi s cac trung gian phan phéi
khac nhau trong cling 1 cap cta kénh. Tuy tiing giai doan
cu thé va s6 lugng tuyén BSPT dua vao hoat déng ma
Cong ty ¢6 thé sir dung phuong thiic phan phéi rong réi,
chon loc hay phan phdi doc quyén. D€ dam bao viéc quan
ly cling nhu gidm chi phi ma van mang lai hiéu qua thu hat
hanh khach st dung dich vu van tai BSDT.

Sau khi xac dinh dugc cdu trac kénh phan phdi, trén
€O s& yéu cau bao phi cta hé théng kénh, mic d6 diéu
khién kénh mong muén, t8ng chi phi phan phdi la thap
nhat, dam bao su linh hoat cia kénh, Céng ty lua chon cau



tric phan phoi vé t6i uu nhat trong tiing giai doan va ap
dung hé théng marketing mix dé phat trién cac kénh nay.

2.2.2. Ung dung marketing mix phdt trién kénh phdn
phéivé BDSPT

Cac bién s6 ctia marketing mix bao gém chinh sach vé
san pham, gia, phan phdi, truyén thédng, nguén nhan luc,
quy trinh phuc vy, trong gidi han bai bdo nay tac gia tap
trung vao Ung dung 4 bién s6 sau:

- Chinh sach vé sadn pham: San pham dich vu van tai
DSHT la sdn phdm mdi. Viéc st dung san pham goép phan
giam UTGT, gidm 6 nhiém méi trudng, mang lai lgi ich cho
ca ngudi dan, TP. Ha No6i va Chinh phu. Chinh sach vé san
pham khuyén kich ngudi dan st dung dich vu, cac déi
tac hiéu dugc san pham va tham gia vao kénh phan phdi.
Coéng déng cung trach nhiém vai su phat trién chung cla
Thu dé.

- Chinh sach vé gia vé: Theo du &n SAPI [11], gia vé
DSDT da dugc UBND TP. Ha Noi trg gid. Cac loai vé cla
Cong ty hién nay bao gom vé lugt, vé ngay, vé thang (vé
thang phé théng va vé thang uu tién). Cong ty nén bé
sung thém cac loai vé theo d6 tudi, theo méi quan hé gia
dinh, d&i tugng nhu: vé danh cho ngudi tir 16 - 17 tudi, 16
- 25 tudi, vé danh cho 2 ngudi, vé danh cho gia dinh. Bé
thu hat hanh khach st dung dich vu, cac déi tac tham gia
vao kénh phan phai.

- Chinh sach vé phan phéi: Dich vu van tai hanh khach
DSOT la dich vu céng ich. Cac déi tac tham gia vao kénh
phan phdi sé dugc hudng lgi tir viéc thu hat khach hang
dén st dung dich vu. Do vay, Cong ty va d6i tac phan phoi
phai c6 cac thda thuan cu thé nhu: hanh khach dén cta
hang béang dich vu van tai DSPT thi sé dugc clra hang hoan
tién vé, hanh khach mua hang tai cac clra hang déi tac thi
sé dugc tang vouher vé mién phi...

- Chinh séch xtc tién hén hgp: D& hanh khach, cac doi
tac phan phdi hiéu vé san pham, st dung san pham, tham
gia vao kénh phan phai, Cong ty phai ap dung déng bé cac
cdng cu quang cdo qua bao, tap chi, internet, truyén hinh,
radio, t6 chuic cac su kién, khuyén mai... gi6i thiéu san
pham lgi ich cla viéc sir dung dich vu van tai hanh khach
DSBT cling nhu trach nhiém clia ngudi dan, doanh nghiép
trong su phat trién bén viing ctia Tha doé.

3. KET LUAN

Phat trién kénh phan phéi vé sé tao thuan Igi cling
nhu déng luc thac ddy hanh khéach st dung dich vu van
tai hanh khach BSPT. Cac doanh nghiép kinh doanh tham
gia déng gop vao su phat trién chung cta Thanh phé néi
chung va Cong ty TNHH MTV Budng sat Ha Noi noi riéng,
la co s& dé€ phat trién mang lugi DSPET, gidm UTGT, phat
trién bén viing do thi.

L&i cam on: Nghién cu nay duoc tai trg bsi Trudng
Dai hoc GTVT trong Dé tai ma s6 T2023-KT-005.
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Nhiing van dé can dat ra

trong quy hoach phat trién hé thdng cang bién Viét Nam

dén 2030, tam nhin 2050
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TOM TAT: Bai bao t8ng két danh gia han ché va nguyén
nhan han ché hién trang mang ludi cdng bién Viét Nam
hién nay, trén co s& dé dé xuat phuong hudng, quan
diém qui hoach phat trién hiéu qua hé théng cang bién
Viét Nam dén nam 2030, tAm nhin 2050.

TU KHOA: Qui hoach, phat trién hé théng cang bién.

ABSTRACT: The article summarizes and evaluates
the limitations and causes of limitations on the
current status of Vietham's seaport network, on that
basis, proposes directions and viewpoints on effective
development planning for Vietnam's seaport system.
to 2030 with a vision to 2050.

KEYWORDS: Planning, development of seaport
system.

1. DAT VAN DE

Trong khi kinh té€ Viét Nam dang cé téc dé tang trudng
cao va Nha nudc muén dua kinh té bién vao vi tri chd dao
dé bdo dam tinh bén vimng cho nén kinh t&€ quéc dan thi vai
nhimng cang bién hién co, ching ta lai dang rat lac hau so
vGi mot s6 nudc trong khu vuc va trén thé gidi, do cong tac
quy hoach cang bién thd&i gian qua da boc 16 nhiéu yéu kém
va khéng dong bo, dan dén lang phi, dau tu manh man,
dan trai, gay thiét hai tién cla va tai nguyén qudc gia. Trong
khi nhu cau héi nhap kinh té€ qudc té, lugng hang héa va
hanh khach théng qua cang bién ngay cang ¢6 xu huéng
gia tang, viéc dap Ung nhu cau phéat trién hé théng cang
bién hién nay con chua dap ung kip.

Chinh vi vay, viéc danh gia dung thuc trang quy hoach
phat trién cang bién Viét Nam dé dua ra dinh hudng,
phuong hudng va quan diém hoan thién cong tac quy
hoach phat trién hé théng cang bién dang la mét trong
nhling van dé quan trong trong thai gian téi.

2. HAN CHE NGUYEN NHAN TRONG QUY HOACH
PHAT TRIEN HE THONG CANG BIEN VIET NAM

2.1.Han ché

- Quy hoach c6 tam nhin ngan chi géi gon trong vong
20 nam, nén chua tao ra dugc su chd ddng phat trién dot
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pha cho cang bién Viét Nam. Do quy hoach ngdn nén cac
cang bién lién tuc phai déi pho véi nhitng nhu cau phat
sinh, dan dén viéc dau tu manh mun, dan trai bi dong.

- Quy hoach dan trai, thi€u trong tam trong diém. Dau
tu dan trai vao qua nhiéu cang bién trén pham vi ca nudc
ma chua tap trung dau tu di manh cho nhimng dau méi
cang bién quan trong mang tinh lién viing va quéc gia, c6
luong hang héa qua cang tang cao la cang Hai Phong, dan
dén thudng xuyén bi ach tic vi qua tai, trong khi dé rat
nhiéu cang xay dung xong lai khéng cé hang.

- Cong tac du bao khoi lugng hang hoa qua cang chua
khoa hoc. Do dy bao trong qud trinh nghién ctu lap quy
hoach chua chinh xéac va diéu chinh khong kip thai, dan
dén quy hoach chua dinh hudng tét cho dau tu phat trién
(BTPT) cang bién. Du bao lugng hang chu yéu dua vao
kich ban phét trién kinh té theo hé s6 dan hoi, khéng theo
ly thuyét xép hang. Co s& dé€ du bao lugng hang khi thiét
ké cang dugc dua trén téc d6 dau tu, tang trudng kinh té,
nén khi cé nhiéu bién dong vé kinh té thi dy bao trg nén
khéng chinh xac nira, dan dén co nai khoi lugng hang qua
cang bién thuc té€ cao hon du béo rat nhiéu, c6 noi thap
hon du bdo

- Viéc t6 chuc lap, phan bién, tham dinh va phé duyét
quy hoach kéo dai, quy hoach cham dugc trién khai da anh
hudng dén tién do thuc hién cac du an BTPT cang bién,
nhat la d6i vai Hai Phong la cang ctia ngd quéc té.

- Thi€u déng bd gilta quy hoach xay dung cang bién
va cac quy hoach luéng vao cang; quy hoach giao théng
néi cang véi mang ludi giao théng quéc gia va véi cac khu
céng nghiép; quy hoach hé théng cép dién, nudc, thoat
nudéc; quy hoach bao vé méi trudng...; thiéu su dong bo
gilta cac quy hoach da dan dén tinh trang xay dung cang
xong nhung khéng dua vao van hanh dugc hoac hoat
dong cam ching khéng hét cong suat thiét ké. Cac bao
cao quy hoach hién nay thudng mang tinh liét ké r&i rac
cac ndi dung quy hoach, cac du an can trién khai thiéu
khdp néi vé dia diém, thai gian va khong gian, khong déng
b6 vé cong suat nang luc cac hang muc ha tang.

- Xay dung quy hoach cang bién chua gén két vai quy
hoach phat trién cac khu cong nghiép, khu ché xuat dé tao
nguén hang cho cang. Pay cling la ly do khién cac cang
bién nhiéu khi xay dung xong khéng c6 hang vi phan bé
khu cong nghiép tai mién Trung rat it (mién Bac: 41 khu
céng nghiép, mién Trung: 25 khu cong nghiép, mién Nam:
83 khu cong nghiép), trong khi dé mat dé cang bién mién



Trung day dac. Can luu y rang, yéu cau dau tién dat ra ctia
céng tac quy hoach la chi phan bé cang tai nhing vi tri cé
diéu kién va nhu cau xay dung cang bién. Nhung nhiing
nam qua, cong tac quy hoach da tan dung t6i da Igi thé vé
vi tri dia ly, diéu kién tu nhién dé xay dung cadng bién ma
chua chu trong dén nhiing nai d6 that su co6 nhu cau xay
dung cang bién khéng?

- Viéc b6 tri cac cang, bén cang, cau cang chua khoa
hoc. Tai nhiing dia diém dugc thién nhién uu dai dé hinh
thanh nhiing cang cé quy mo I6n thi thay vi xay dung cang
I6n, viéc st dung dat, mat nudc xay dung cac bén cang
lai rat manh mun, theo kiéu “nha phan 16 mat phd” dé xay
dung cang nho, dan dén cuc ky lang phi tai nguyén dusng
b& bién. Trong khi d6, cdng 16n van thiéu dé c6 thé dén
dugc cac tau.

2.2. Nguyén nhan

- Thar nhdt, do vung bién nudc ta khéng phan b déu
gilfa cAc viing, nén viéc xay dung cang bi khé khan. & mién
Trung chu yéu la cac cang nho, do dia hinh & day khuc
khuyu, nhiéu vinh sau kin gi6, khéong thé xay dung nhiing
cang quy mo I6n cho tau to di vao. Ngugc lai, mién Bac véi
vling bién rdng I6n da hinh thanh nén 2 hé théng cang
quéc té Idn nhat ca nudc la Hai Phong va Quang Ninh.

- Thu hai, cong tac quan ly va thuc hién quy hoach
cang gita Trung uong va dia phuong, gita cdc nganh con
thi€u dong bé. Pau tu khéng hiéu qua la do su phoi hop
gilia cac dia phuong khi trién khai mét s6 du an chua tot.
Ngoai ra, con c6 nhiing van dé khac trong quan ly nguén
von, van dé bao vé maéi trudng, phan ludng van tai, cong
tac giadi phong mat bang, di ddi, nhiing bat cap trong qua
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thuc hién quy hoach.

- Thur ba, do chua c6 mot khung phép ly hoan chinh,
mot mo hinh quan ly dau tu cang hgp ly. Diéu nay khién
nhiéu nha dau tu con cdm thay e ngai trong linh vuc nay.
Bén canh d¢, trong qua trinh quan ly hoat dong BTPT cang
bién con nhiéu 16 hdng. Khau kiém tra, giam sat cac cong
trinh xay dung cang bi buéng I6ng, ton tai co ché tu phat
va thu tuc xin - cho lam giam hiéu qua dau tu.

- Tha tu, do su phat trién kinh té khéng dong déu
gita cac khu vuc. Vi du nhu nang luc san xuat cing nhu
thi trudng & mién Trung qua nho 1&, cac khu cong nghiép
hoat dong chua c6 hiéu qua nén khéng tao dugc nguén
hang d0 I6n va 6n dinh dé cung cdp cho cac cang bién,
vi thé khéng thu hat dugc cac nha dau tu trong va ngoai
nudc. Nguoc lai, khu vuc Dong Nam bd la noi ¢ t6c do
phat trién kinh té séi dong va nhanh nhat nudc, vi thé sy
phat trién kinh t€ ctia khu vuc nay kéo theo sy phat trién
clia cac cang. Pay ciing la khu vuc c6 mat do xay dung va
phat trién cdng cao nhat, nhi cd nudc.

3. PHUONG HUGNG VA QUAN PIEM QUY HOACH
PHAT TRIEN HIEU QUA HE THONG CANG BIEN VIET NAM

3.1. Phuong huéng phat trién hé théng cang bién
Viét Nam

Qua nghién ctu xu huéng chung vé DTPT cang bién
thé gidi va khu vuc, du bao lugng hang théng qua cang
bién va phan tich diém manh, diém yéu, co héi, thach thiic
déi véi BTPT cang bién Viét Nam, bai bdo dé xuat phuang
hudng BTPT cang bién thédng qua ma tran chién lugc dugc
thé hién & Bdng 3.1.

Bang 3.1. Ma trdn chién luoc

P3i phé véi nhiing thach thic

Nam b3t cac co hdi

Khai thac
diém manh

tu vao dién tich khai thac cang va gia nhan céng ré.

- Xay dung hé théng cang bién lién hoan trén toan qudc, trong d6 Nha
nudc tap trung dau tu mot sé it cdng trong diém dat chudn quéc té. Cac
cang bién con lai kéu goi vén cla cac thanh phan kinh té.

- Phuong thic canh tranh clia cac cdng bién Viét Nam so véi cac nuéc sé
la: tdn dung kha nang két n6i cac tuyén hang hai quéc té, chi trong dau

- Tap trung nhan lyc xdy dung cang
trung chuyén quéc té.

- Khai thac kinh nghiém va vén cla
cac hang van tai bién va khai thac bén
cdng nudc ngoai.

cang bién.

tuong déi 1dn, dé gidm thiéu trd ngai vé ludng tau.

émyéu

Khéc phuc
di

- Don gidn hoéa thu tuc dau tu cang bién.

- Huy déng stic manh téng hgp ctia Nha nudc va tu nhan cho BTPT
- Xay dung cang & cac vung duyén hai, nhiing noi cé dé sau khu nudc
- Tang cudng su phéi hgp gilia cac co quan quan ly nha nudc trong

GPMB, xay dung cang, lubng vao cang, giao théng néi cang, cung cap
dién nudc, phat trién dich vu logistics... ddm bo su dau tu déng bo.

-Tinh toan phan ky dau tu phu hgp véi
kha nang cda dat nuéc.

- Giao cho Cuc Hang hai Viét Nam hoac
thanh 1ap co quan quan ly cang bién
qudc gia dé thuc hién chuong trinh
phat trién cdng bién théng nhat, tranh
dau tu chéng chéo.

3.2. Quan diém quy hoach phat trién cang bién Viét Nam

Nguén: Tac gia téng hop

- Can phai xay dung dugc mot quy hoach khoa hoc c6 tam nhin chién lugc it nhat ti 50 ném trd [én. Quy hoach la tién
dé cho moi su phat trién ding hudng nén nhat thiét phai xay dung quy hoach c6 tdm nhin dai han.

- Nang cao chét lugng cdng tac du bao nhu cdu hang hda théng qua cac cdng bién. Viéc tinh toan lugng hang, doi tau cho
thiét k& mot cang bién mdi néi riéng va phuc vu cho viéc 1ap quy hoach hé théng cang bién néi chung thai gian qua thudng
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Hinh 3.1: Tap trung phat trién hé théng cang bién Viét Nam hiéu qua, bén ving

ap dung céac phuong phap sau: phuong phap théng ké,
phuong phap kich ban kinh t& xa héi, phuong phap ngoai
suy théng qua mo hinh dan hoi, phuang phap ngoai suy
thong qua mé hinh héi quy... trong tuong lai can xac dinh
bai todn quy hoach hé théng cang bién hay mot cang bién
phai la bai toan quy hoach can bang déng.

- Quy hoach céng phai gén véi quy hoach phét trién
cac khu cong nghiép. Do cac khu cong nghiép, khu ché
xuat... dugc coi la hau phuong viing chac cung cap nguén
hang cho cang, vi thé su phat trién clda cang bién trong
thai gian tdi sé c6 xu huéng gan chat ché véi su phat trién
clia cac khu céng nghiép, khu kinh t€ ma va cac trung tam
logistics. Do d6, quy hoach phat trién cac khu céng nghiép
can gan két chat ché vai quy hoach cang bién. Khi cap
phép cho cac nha dau tu vao khu cong nghiép nén uu tién
cho cac loai hinh cong nghiép dich vu cé tac ddéng tuong
hé véi kinh té cang bién.

- P& dadm bao su phat trién bén viing cla cac cang
bié€n, & nhing vi tri phu hgp nén quy hoach xay dung dé
thi cdng. D6 thi cdng sé dugc hinh thanh vaéi su phat trién
cum lién két cong nghiép da nganh bao gém: cang bién -
van tai bién - logistics - cdng nghiép - du lich bién - khoa
hoc cong nghé - dao tao nhan luc - dich vu téng hop, trong
dé 1dy yéu t6 cang bién lam trung tam. D& xay dung dugc
d6 thi cdng can c6 thé ché hién dai, c6 thé thu hut dugc
nhiing nha dau tu chién lugc nuGc ngoai c6 ngudn vén
dau tu 16n, c6 kinh nghiém kinh doanh bat dong san cong
nghiép, thuong mai, du lich, dich vu... cé quan hé véi cac
tap doan kinh t€ quéc té€ hang dau.

- Quy hoach cang phai dugc xay dung déng bé véi quy
hoach mang luéi giao thong dudng bo, dudng sat, dudng
thay noi dia. Tinh két noi gilta cdng v6i mang luéi giao
thong dudng bo, dudng sat, dudng thay ndi dia tao ra day
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chuyén van tai théng suét dua hang dén va rat hang di,
tranh su réi loan va ach tac cho céc cang.

4, KET LUAN

Cang bién [a mot trong nam két cdu ha tang giao
théng, la ctia ngd clia hang héa xuat nhap khau va la dau
mai chuyén déi cac phuong thic van tai tir van tai bién
sang van tai dudng sat, dudng b, dudng thuy noi dia. Do
dé6, hé théng cang bién va cac dich vu logistics gén véi khai
thac cang bién ludn gilr vai trd dic biét quan trong trong
phat trién kinh té€. Diéu quan trong la tap trung phét trién
hiéu qua va ting budc khac phuc han ché, gop phan phat
trién bén viing cadng bién Viét Nam.
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TOM TAT: Bai bao 1iép can ly thuyét kinh t& hoc vé
phan biét va déi x bang gia trong diéu kién c6 quyén
luc thi truong dé giai thich hanh vi diéu chinh cudc
phi van chuyén dudng bién cla cac hang tau nudc
ngoai tai Viét Nam. Dé thuc hién muc fiéu nghién
clu, tac gid da thuc hién phuong phap phéng van hai
d&i fugng gébm cac nha quan ly cdp cao va cdp trung
dang lam viéc tai 22/38 hang tau nudc ngoai dang
c6 mat tai Viet Nam. Tdng hop théng fin ti két qua
phdng van cho thay cac hinh thic phan biét gia dang
duoc ap dung linh hoat, gép phan gia ting dang ké
loi nhuan cho cac nha cung cép dich vu van chuyén
duong bién nudc ngoai.

TU KHOA: Chién luoc phan biét gid, hang tau nudc
ngoai tai Viét Nam, cudc phi van tai bién.

ABSTRACT: The article approaches the economic
theory of price discrimination in the context of market
power to explain the behavior of foreign shipping lines
adjusting sea freight rates in Vietnam. To accomplish
the research objective, the author has conducted
a method of interviewing two subjects including
senior and middle managers who are working at
22/38 foreign shipping lines present in Vietnam.
Summary of information from interview results shows
that forms of price discrimination are being applied
flexibly, contributing significantly to increasing profits
for foreign shipping service providers.

KEYWORDS: Strategy of price discrimination, foreign
shipping companies in Vietnam, ocean freight charge.

1. DAT VAN BE

Phan biét va déi xir bang gia la mét trong nhiing dac
diém tiéu biéu clia cac doanh nghiép c6 stic manh thi
trudng, trong d6, gia ca trd thanh cong cu nham gia tang
loi nhuan. Cac nha quan tri doanh nghiép cé stic manh

thi trudng cé nhiém vu nang né hon nhiéu cac nha quan
tri doanh nghiép canh tranh hoan hao. Trong khi tai cac
doanh nghiép canh tranh hoan hdo, ngudi quan ly chi
can quan tam dén chi phi hoat déng thi tai cdc doanh
nghiép cé stic manh thi truong, ngudi quan ly phai quan
tadm nhiéu dén cau thi trudng. D& dinh giad cho mot san
pham, ho phai xem xét dén phan ing clia ngudi mua [2].
Viéc nghién ctu ky ludng vé khach hang cling giup doanh
nghiép ki€m thém lgi nhuan tU viéc chiém gil toan bo
hodc mét phan thiang du tiéu dung.

C6 nhiéu hinh thic dinh gia trong diéu kién co stc
manh thi trudng. Méi hinh thic déu c6 dac diém va diéu
kién ap dung riéng. Trong do, dugc biét dén nhiéu nhat la
cac hinh thuc sau:

- Phan biét gia hoan hdo dugc dp dung khi doanh
nghiép c6 thé dinh cho mébi khach hang mét mdc gia
cao nhat, ding bang muc gia sdn sang tra cho méi don vi
san pham. Vé ly thuyét, hinh thiic nay gitp doanh nghiép
chiém gilt dugc toan bd thang du tiéu dung nhung khéng
dé thuc hién vi rat khé c6 kha nang dua ra cac muc gia
riéng cho méi khach hang va cling khong thé xac dinh
dugc chinh xac muc gid ma khach hang san sang tra.

- Phan biét gia cdp hai la viéc doanh nghiép dat gia
ban theo khéi lugng sdn pham ban ra. Nguyén tac chung
la mua cang nhiéu gid cang giam. Tuy nhién, hinh thuc
nay doi héi diéu kién khi 4p dung. Cu thé la doanh nghiép
phai co Igi thé qui mé va khach hang thudng dung nhiéu
san phdm trong mét don vi thai gian.

- Phan biét gia cap 3 1a hinh thic phan biét gia phd
bién nhat hién nay. Doanh nghiép chi can chia khach
hang thanh 2 hay nhiéu nhém va dat cho méi nhém mot
muc gia phu hop.

Cung v&i 3 hinh thuc phan biét gia co ban noi trén, ly
thuyét dinh gia trong diéu kién co stic manh thi trudng
con dé cap tdi hinh thiic dinh gia cao diém, dinh gia theo
thai ky, dinh gia hai phan, ban tron géi va ban kém. Mac
du nguyén tac dinh gia & cac hinh thic noi trén khong
giéng nhau nhung déu c6 chung dac diém, dé la viéc
doanh nghiép sttdung gia cd nhu mét cong cu dé gia ting
loi nhuan. St dung linh hoat cac hinh thic phan biét gia
tré thanh mét phan quan trong trong chién lugc giad ca
cla cac doanh nghiép c6 stic manh thi trudng.
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2. LUGC SU NGHIEN CUU

V& cac nghién ctu lién quan dén phan biét gia,
Dainora Grundey (Price discriminaton: a comparative
study of business University in Lithuania) da& phan tich
md hinh va muc dé phan biét gia tai hai truong dai hoc
dao tao vé kinh doanh & Lithuania va di dén két luan cé
su khéc biét vé cac chién lugc phan biét gia tai 2 trudng
dai hoc nay nhung hinh thiic phan biét gia dugc st dung
phd bién nhat la phan biét gia cap 3 [4]. Trong mét linh
vuc khac, nhém tac gia Zhyian Wu trong bai nghién ctu
vé anh hudng cua viéc ap dung thuat toan trong chién
lugc phan biét gia trén cac nén tang thuong mai dién
tlr dén nhan thdc cta ngudi tiéu dung (Discrimination
on Consumers’ Perceived Betrayal). V&i qui mé khdo sat
tuang déi I6n va su hé trg cia phan mém SPSS, nhém tac
gia da chi ra c6 moi tuong quan thuan gitta muc doé su
dung tri tué nhan tao dé phan biét gia tai cac trang ban
hang online v&i su quay lung clia ngudi tiéu dung do cdm
giac bi [lra d6i (phai tra gid cao hon cho cing mot loai san
phdm). B&n canh dé, theo chiéu ngugc lai, khi khach hang
quay lung ngay cang nhiéu, cac doanh nghiép cling c6 xu
hudng han ché st dung thuat toan dé phan biét gia [7].

Vé phan biét gia trong van tai bién, Hercules E.
Haralambides (2004) cho rang, cac hiép hoi VTB co vé
khéng c6 bat ky quyén luc rd rang nao dé tu dinh gia,
tham chi trong mét sé trudng hop, su ton tai cla cac
hiép hoi con c6 xu hudng lam gidm gia cudc van chuyén.
Muc d6 tap trung nganh thap (muc dé canh tranh cao),
trong trudng hgp khong ¢6 su hién dién cla cac hiép hoi
VTB, dan dén su bat én dinh vé gia ca [6]. Gan day, Adina
Adrelean (et al) d& nghién ctu viéc thuong lugng gié cudc
trén 200 tuyén van tai ti cdng dén cang cda Chi Lé va
két luan rang, cac ch hang & phan vi th 10 phai tra gia
cudc van chuyén cao hon 23% so véi cac chl hang & phan
vi thi 90, nhung chi trén céc tuyén cé hon ba hang van
tai. Diéu do6 ching té stic manh thi trudng cta cac hang
tau cang 16n thi mic dé phan biét gia d6i véi cadc nhom
chl hang cang cao [3]. Han Zheng (Discrimination in the
Transport Industry and the Gains from Trade, nam 2021)
cho rang cac hang tau thudng tinh gia phi tuyén tinh va
phan biét déi xt cho viéc van chuyén va vi thé c6 thé can
trd lgi ich tr thuang mai do su phan bé trong nganh gitia
cac cdng ty khéng dong nhat. Trong béi canh tiéu chudn,
cac hang tau tinh phi van chuyén cao han cho cac cong ty
¢6 ndng suat cao hon mét cach t6i uu, lam suy yéu viéc tai
phan bd trong nganh cho cac céng ty c6 nang suat thap.
Viéc loai b6 thong 1é phan biét do6i xi nay c6 kha nang lam
tang lgi ich tur thuong mai [5].

Thuc té, cac cong bd qudc té€ vé phan biét va déi xu
bang gia kha phé bién trong nhiéu linh vuc, bao gém c3
van tai bién. Tuy nhién, hau nhu chua cé nghién ctiu chinh
thiic nao cla Viét Nam vé van dé nay. Bai bdo tap trung
phan tich chién lugc phan biét va doi xtt bang gia ma cac
héng tau nuédc ngoai dang ap dung daéi vai thi trudng Viét
Nam, thong qua dé tim kiém bai hoc cho cac hdng tau
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trong nudc, nham nang cao nang luc canh tranh trén thi
trudng van tai hang hdéa xuat nhap khau.

3. THU'C TRANG KINH DOANH VAN TAI BIEN CUA
CAC HANG TAU NUGC NGOAI TAI VIET NAM

So véi cac nudc trong khu vuc, Viét Nam la thi trudng
van tai I6n vdi san lugng van tai hang hda xudt nhap khiu
ngay cang tang. Mac du chiju anh huéng cda dich Covid-19
nhung téng san lugng hang héa theo tan théng qua cang
bién Viét Nam van c6 xu hudng ting dan theo cac ndm
(ndm 2020 dat 692,292 triéu tan, tang 4% so véinam 2019;
nam 2021 dat 703,426 triéu tan, ting 2% so vSi nam 2020;
nam 2022 dat 733,18 triéu tan, tang 4% so vdi nam 2021).
Trong dé, tinh riéng sdn lugng hang hda container théng
qua cang bién Viéet Nam nam 2020, 2021 va 2022 lan lugt
la 238, 240, 243 triéu tan, chiém khoang 30% téng lugng
hang hod thong qua toan hé thong [1].

Hién tai, c6 38 hdng tau nudc ngoai hoat déng van
tai hang hoa xuat nhap khiu bang container tai Viét Nam
duéi hinh thic doanh nghiép 100% vén nudc ngoai. Cac
doanh nghiép nay dai dién cho hang tau thuc hién hoat
déng kinh doanh trén lanh thé Viét Nam va lam dai ly theo
hgp d6ng. Do nhu cau van chuyén hang xuat nhap khau
c6 xu hudng tang manh va tinh trang thi€éu vé container
trong khoang 3 nam trd lai day, cac hang tau nudc ngoai
dalién tuc b8 sung tau va chuyén container vé Viét Nam dé
phuc vu hoat d6ng van chuyén. CMA-CGM d4 tang ¢& tau
tlr 9.000 TEUs dén 15.000 TEUs cho tuyén di chau My, bé
sung 36.000 container vé Viét Nam tir ndm 2020 dén nay;
Maersk b6 sung 215.000 TEUs, dua tuyén van tai mdi vao
Céi Mép di bd Dong nudc My va bd sung thém tuyén tir
TP.H6 Chi Minh di thi trudng Tay Phi; HMM b6 sung 37.021
container nam 2020, nam 2021 la hon 10.000 container;
ONE tU thang 4/2020 dén thang 3/2021 bé sung dén
367.100 TEUs; Evergreen bé sung 38.500 TEUs trong nam
2020 va nam 2021 la 21.000 TEUs; Hapag - Lloyd tur ndm
2020 dén nay la trén 100.000 TEUs; Yangming bd sung
lugng container khoang 97.000 TEUs... Nhu vay, dén nay
tinh trang thi€u container réng cling da dugc cai thién
dang k& [1].
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khdu cda Viét Nam, thi phan cta doi tau bién Viét Nam
giam dan ti 11% nam 2015 xudng 6% vao nam 2022 va
con ¢6 xu huéng ti€p tuc giam. Doi tau container cla
Viét Nam hién nay chi c6 khd nang ddm nhan thij truéng
néi dia va hoat dong tuyén qudc té ngan di Hong Kéng,
khéng thé canh tranh véi cac hang tau nudc ngoai trén
tuyén quéc té. Néu khéng c6 su bao hé, cac hang tau
nudc ngoai chac chan sé thay thé doi tau Viét Nam cung
c8p cac dich vu van chuyén container noi dia véi chat
luong dich vu cao.

Theo biéu cam két vé linh vuc dich vu van tai bién, lién
quan dén noi dung van tai bién noi dia gitta Viét Nam va
Lién minh chau Au tai Hiép dinh EVFTA, trong vai nam tdi,
héng tau nudc ngoai sé dugc phép gom hang xuét nhap
khau gilta cac cadng noi dia, thi phan van chuyén hang héa
xuat nhap khau sé chuyén dan cho cac hang tau nuéc
ngoai. Nhu vay, néu khéng c6 chién lugc phu hop dé gitr
18y lai thi phan van tai hang hoa xuat nhap khau, cac hang
tau cuta Viét Nam dang ding trudc nguy co mat toan bd
cac hgp déng van chuyén hang héa bang container ngay
ca trén cac tuyén noi dia.

4. PHUONG PHAP VA KET QUA NGHIEN CUU

DPé thuc hién nghién ctu nay, tac gid da st dung
phuong phap phdng van déi vsi 2 nhém déi tugng la cac
nha quan ly cdp trung va nhan vién sale c6 kinh nghiém
trén 5 nam tai cac van phong hang tau nuéc ngoai tai Viét
Nam. K&t qua phong van cho thay phan biét gia dugc si
dung phé bién tai tat ca cac hang tau va khi thuc hién
phan biét gia, cac hang tau nudc ngoai rat linh hoat trong
viéc diéu chinh cac thanh phan cta cudc phi cho tling
dé6i tugng khach hang tai tung thoi diém cu thé. Tac gia
cing nhan thay co6 su khac biét trong thuong lugng vé
cudc phi giia cac hang tau chau A va cac hang tau dén tu
cac khu vuc khac trén thé gidi (chau Au va Bac My). Cac
hang tau chau A c6 v linh hoat hon nhiéu trong viéc diéu
chinh cudc van tai bién. 100% hang tau dugc khao sat
van chuyén container va 97% c6 biéu cudc cdng khai, tuy
nhién van cé cac trudng hop khéng ap theo biéu cuéc do.

Bang 4.1. Téng hop két qua phéng van

Cac hinh thic Hana tau chau A Hang tau chau Au
phan biét gia 9 va Bic My
Phann!met g Khéng ap dung Khéng ép dung
cap 1
Hiém khi (vi luong
Phan biét gia | hang héa ma chd hang N
cap2 thué van chuyén khéng Khong ap dung
dalén)
Thudng xuyén
Thuong xuyén (chia| (chia chlhang
Phan biétgid [chd hang thanh 2| thanh2nhém:
cap3 nhom: khach 1& va| khéch lé vakhach
khach quen) thué khoang s6
lugng I6n)
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Djngigéilicao Thuong xuyén Thuong xuyén
Dinphgiiék;heo Thuong ky Thuong ky
Pinh gia 2 phan Thudng xuyén Thudng xuyén
Bénb:r?r;grii va Khéng ap dung Khoéng ap dung

Ngoai ra, c6 mét sé phat hién qua nghién ctu trong
chién lugc dinh giad cla cac hang tau nudc ngoai. Mot la
phan biét gia cap 2 hau nhu khéng dugc ap dung tai thi
trudng Viét Nam vi cdc chd hang Viét Nam thudng khong
gom du lugng hang du 16n dé€ nhan dugc uu dai vé cudc
phi giéng nhu cac ch hang la cac cong ty da quéc gia
(nhu Nike, Adidas...) v6i ca nghin Teus méi thang. Han
niia, cdc hang tau nudc ngoai hién nay hau hét dang su
dung céc tau tuong duong Handymax va Panamax (suc
ch& khodng 3.000 dén 10.000 TEUs trén tuyén dudng bién
ghé cang Viét Nam. Ca biét da c6 tau 20.000 Teus cap cang
Cai Mép cua Viét Nam. V6i stic chg do, dé ap dung phan
biét gia cap 2 thi cht hang phai gom dugc khoang 500
Teus/thang ma&i c6 thé dam phan vé gia vdi hang tau.
Trong khi d6, cdc chi hang I6n cda Viét Nam clng chi co
thé gom t6i da khoang 100 Teus cho méi thang va nhiing
16 hang nhu vay cling khéng thudng xuyén.

Trong khi do, phan biét gia cap 3 dang dugc cac hang
tau nudc ngoai ap dung kha phé bién. Hinh thic chia
nhém khach hang chi yéu l1a khach [ (gli van chuyén 1
vai container) va chl hang c6 lugng hang tucng déi lon
(khodng 10 container cho mot chuyén). Viéc phan biét gia
cuUdGcC van tai doi vai 2 nhom nay chi yéu théng qua mién
hodc gidam 1 phan surcharge va local charge déi véi nhém
cht hang 16n. Trong moét s6 trudng hop, hang tau con
phan biét gitta cht hang (consignee) va ngudi gom hang
(forwarder) hoac khach vang lai va khach thudng xuyén.

Dinh gia 2 phan, dinh gia cao diém va dinh gia theo
thai ky dugc cac hang tau nudc ngoai ap dung triét dé
nham tang doanh thu va lam day khoang hang. Cac hinh
thiic nay thudng dugc ap dung két hgp véi phan biét gia
cap 3 dé gia tang hiéu qua. Vi du, hinh thiic luu khoang van
chuyén thuc chat la dat gia 2 phan rat phé bién khi nguai
thué van chuyén la cac forwarder hodc consolidator. Cling
trong 2 nam Covid, khi nhu cu van tai bién ting Ién dot
bién, cac hang tau nudc ngoai ap dung hinh thuc dat gia
cao diém va thu dugc nguén Igi nhuan I6n ti chinh sach
dinh gia néi trén. O mot géc do khéc, cac hang tau cing
rat nhanh nhay véi tinh mua vu trong van tai. Vi du, cuéc
phi dugc 4p dung tang nhiéu so vaéi binh thudng truéc
dip giang sinh cla cac nudc phuong Tay va trudc Tét Am
lich ctia cac nudc phuong Bong. Ngugc lai, trong dip nghi
tét ctia Trung Quéc va thang Ié Ramadan clia cac qudc gia
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Trung Bong, gia cudc dugc ap dung gidm nhiéu so vai
binh thudng dé kich thich nhu cau van chuyén va dé duy
tri hoat dong theo lich trinh cla cac tau liner.

5. PHAN TiCH CHIEN LUQC PINH GIA CUA HANG
TAU NUGC NGOAI VA BAI HOC CHO CAC HANG TAU
VIET NAM

Diéu ma cac hang tau Viét Nam c6 thé hoc dugc tir cac
cht tau nudc ngoai chinh la sy linh hoat trong chinh sach
gia ca. Dé c6 dugc muc gia canh tranh, can can nhac 2 yéu
t6. Tha nhat, quyén luc thi trudng clia hang tau & cac thoi
ky khéac nhau c6 su thay déi thi chinh sach dinh gia cling
phai dugc diéu chinh phu hgp. Néu quyén quyét dinh gia
cudc thudce vé hang tau thi cudce phi phai cao va nguoc lai.
Th hai, miic d6 canh tranh trén thi trudng budc cac hang
tau phai nghién clu nang luc cta ddi tha canh tranh dé
dam phan diéu khoan cudc phi thanh cong.

Néi chung, chién lugc dinh gia cla cac hang tau nudc
ngoai ca ban dya trén so dé sau:

Hang tau
Céquyénluc | Khéng cé
thitrudng | quyén luc thj
trudong
Chu hang
Cé quyénlyc | Cudcthoa Cudc thap
thi truong thuan
Khéng c6 Cudc cao Chap nhan
quyén luc thi gia cudc thi
trudng trudng

Hinh 5.1: So' d6 nguyén tc dinh gid cudc phi van tdi hang héa xuat
nhdp khau bang duong bién

Ngoai biéu cudc céng khai, viec dam phan cuéc
phi van c6 thé dugc thuc hién. Tuy nhién, hau hét cac
hédng tau nudc ngoai déu dang qui dinh quyén quyét
dinh cuéi cing vé cudc phi la bé phan khai thac tai cac
van phong tru s& hdng tau. Cac truéng dai dién hay phu
trdch bo phan sale hang tau tai Viét Nam c¢ it vai tro
trong quyét dinh nay ma chi yéu gilt trach nhiém dam
phan véi chd hang va thuyét phuc van phong tru s&
chinh vé muc cuéc hgp ly. M6 hinh quan tri va cach thic
thuong lugng, quyét dinh cudc phi nay cling rat dang
dé hang tau Viét Nam hoc haéi.

Trong giai doan sdp tdi, van tai container bang
dudng bién sé con tiép tuc c6 nhiéu bién dong. Su banh
trudng cla cac hang tau nudc ngoai trén thi truong van
chuyén hang hoéa xudt nhap khau va néi dia l1a thach
thiic v6i cac hang tau Viét Nam. DSi méi mé hinh quan
tri, tang cudng dau tu phuong tién va dac biét la hoc
héi cac chién lugc phan biét gia clia cac hang tau nudc
ngoai c6 thé giup cac hang tau néi gilt dugc thi trudng
trong nudc, tung budc canh tranh dugc véi cac hang
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tau nudc ngoai trén mot sé tuyén van tai quoc té, gianh
lai thi phan. Cac hang tau noi cing cé thé chuyén bat
Igi thanh lgi thé trong canh tranh. V&i qui mo déi tau
va trong tai binh quan nho, cadc hang tau cta Viét Nam
c6 thé phan biét gia cap 2 vdi cac chld hang cé lugng
hang tur 20 Teus trG 1én cho 1 chuyén (thay vi vai tram
Teus nhu vé&i hdng tau ngoai hién nay). Linh hoat hon
trong céc hinh thiic phan biét gia khac dé thu hat khéach
hang va tan dung dugc stic chg cla tau. Bat dau tu lgi
thé& hiéu biét tép khach hang trong nuéc han, cac hiang
tau Viét Nam c6 thé b3t dau bang viéc nghién clru tinh
mua vu cla céc loai hang héa xuat khiu chi dao dé chu
dong dam phan va ky két céc thoa thuan dai han (long
term agreement vGi chd hang/ngudi gom hang) dé co6
nguén hang 6n dinh, nhdm duy tri hoat déng va tung
budc phat trién doi tau.

L&i cdm on: Nghién ctu nay dugc tai trg bai Trudng
Dai hoc Hang hai Viét Nam trong dé tai ma s6 DT 22-23.93.
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anh hudng dén k&t qua mo phdéng tran dau trén bién

dung md hinh s6 tich hop

= TS. NGUYEN THI HONG HANH
Trudng Dai hoc Hang Hai Viét Nam
Email: honghanh.ctt@vimaru.edu.vn

TOM TAT: Bai bao gidi thiéu moé hinh mé phéng vét
dau tran do vu ddm tau chd dau Sanchi & bién Hoa
Dbéng nam 2018. Mbt s6 kich ban tran dau da dugc
moé phdéng st dung cdc md hinh du bao khi tuong
khac nhau, Weather Research and Forecasting
model (WRF) va National Centers for Environmental
Prediction (NCEP), mé phdng thdy déng luc hoc
dong chdy khac nhau, the Princeton Ocean Mode
(POM) va Hybrid Coordinate Ocean Model (HYCOM)
va tich hop véi mé hinh mé phdng tran dau OpenOil.
Két qud md phdéng duoc so sanh véi nhau va véi
hinh &nh vé tinh da ching té rdng dé phan gidi cla
mo hinh md phong thdy déng luc hoc dong chay cé
anh hudng l16n dén dé chinh xac cla mé hinh dau
tran, déng thoi hé sé 1réi dat gié clng déng vai tro
quan frong.

TU KHOA: M& hinh mé phéng fran dau, OpenQil,
sanchi.

ABSTRACT: In this study, several oil spill wind-forcing
and ocean current conditions have been implemented
to simulate the Sanchi tanker oil spill in the East China
Sea in 2018. The proposed models are based on the
Weather Research and Forecasting model (WRF) and
National Centers for Environmental Prediction (NCEP)
for meteorological forecast, the Princeton Ocean
Model (POM) and Hybrid Coordinate Ocean Model
(HYCOM) for hydrodynamic simulation and OpenOQil
for oil spill model. The model results are compared
with the image of satellite. It is found that wind drift
factors and high temporal resolution and high spatial
resolution input data will affect the accuracy of the
proposed oil spill model.

KEYWORDS: Qil spill model, OpenQil, sanchi event.

1. DAT VAN BE

Véi viéc khai thac va st dung rong rai tai nguyén bién,
thuong mai dau mo cé y nghia quan trong d6i véi su phat
trién cia nhiéu nén kinh té trén thé gidi. Vai vai tro 1a mot
phuong thic van tai chinh trong hoat déng mua ban dau
mé, cac tau chd dau dang van chuyén khoang 90% téng
lugng dau trén khap thé gidi [1].

Trong nhiing ndm vira qua, nhiing vu tran dau trén
bién véi lugng dau 16n do céc tau chd dau hay lién quan
dén gian khoan da gdy ra nhiing thdm hoa déi v6i moi
trudng bién. C6 thé 1dy céc vi du nhu vu tran dau Torrey
Canyon nam 1967 (119.000 tan dau), Amoco Cadiz ndam
1978 (227.000 tan dau), Exxon Valdez nam 1989 (37.000 tan
dau), Sea Empress nam 1996 (72.000 tan dau), Prestigenam
2002 (63.000 tan dau) va Deepwater Horizon nam 2010
(600.000 tan dau)... D& han ché t6i da thiét hai do tran dau
gay ra, mé hinh moé phong vét dau loang dugc sirdung nhu
mot trong nhiing cong cu hiéu qua trong viéc lén ké hoach
Ung pha. Hién nay, trén thé giGi c6 nhiéu mo hinh tran dau
véi d6 phuc tap khac nhau. Tuy nhién, sy thanh céng cla
moi mo hinh phu thudc vao rat nhiéu yéu té nhu cach tiép
can, cau tric moé hinh, dé chinh xac ctia dir liéu dau vao
(nhu théng tin vé gid, dong chay, nguén dau...)...

Bai bao dé xuat mo hinh tran dau OpenOQil, mot mo-
dun con ctia OpenDrift dugc phat trién bdi Vién Khi tugng
Nauy [2]. M6t s6 kich ban tran dau s& dung cadc mé hinh
du bao khi tugng khac nhau, WRF va NCEP, m6 phdong thuy
déng luc hoc dong chdy khac nhau, POM va HYCOM dé mé
phong su ¢6 tran dau do vu dam tau Sanchi dién ra vao
thang 01/2018 trén ving bién Hoa Bong. K&t qua mo hinh
dugc so sanh véi nhau va kiém chuin bdi hinh anh tu vé
tinh, tir d6 xem xét anh hudng cla cac yéu t6 nhu dé phan
gidi cla cac dit liéu dau vao va hé s6 troi dat cia gio dén két
qua ctia mo hinh.

2. MO HINH

2.1. M6 hinh tich hgp

Trong nghién ctdu truéc [3] mdét mod hinh gobm
Advanced Research WRF (WRF-ARW) dung dé du bao khi
tugng, Princeton Ocean Model (POM) dé mé phdng thay
déng luc hoc dong chay da dugc tich hop véi OpenOQil dé
mo phong vét dau loang clia su 6 Sanchi véi cac théng tin
dau vao nhu trong Bdng 2.1. K&t qua mé phdng da dugc
kiém chuén.
Béng 2.1. Théng sé cia mé hinh OpenOil mé phéng su cé tau Sanchi

Tham sé Gia tri
Vi tri 28°22'30"N
126°6'30"E
Thdoi gian bat dau 14/01/2018
07:00 UTC
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Thai gian mé phong 6 ngay 2100120010090
Loai dau IFO 300 ' ‘ ’ )
Luong dau 1900 tan
Budc thai gian mo phong 30 phut
S6 lugng hat 190000 -
Hé sé troi dat gid 3%
2.2, Cackich ban
N&m kich ban tran dau tiép theo dugc xay dung (kich
ban 2 dén kich ban 6) véi cling théng tin dau vao clia mo
hinh OpenOil nhu Bdng 2.1. Cac théng tin khac nhau lién

quan nhu Bdng 2.2. Cac kich ban dugc xay dung dé xem xét b) - HYCOM+WRE_ARW: gid 3%
anh hudng cla tan sudt trong mé hinh dy bédo khi tugng -
WRF-ARW va NCEP, d6 phan gidi cia mo6 hinh dong chay
POM va HYCOM dén két qua mé phong. Hé sé troi dat gio ' '
cling dugc xem xét dén trong cac kich ban. Trong kich ban
1,2, 4, 6, hé s6 nay dugc lay & muic 3% thi kich ban 3 va 5
[y & muic 0%.

Bdng 2.2. Cac kich bdn mé phdng

M6 hinh khi tugng Mo hinh dong chay o
. Hé so
Kich N
ban troi dat
Do phan Tan | Dophan | gid

Nguén |Tan suat gidi Nguén Sust giai

1 NCEP Gio 0,5° HYCOM | Ngay 0,08° 3%
¢) - HYCOM+WRE_ARW+ gi6 0%

WRF_ " X i

2 | Ajw | Gi | 002° | HYCOM | Ngay | 008° | 3% Hinh 3.1: Hinh nh vét d3u loang I3 két qud mé phéng lic 07:00
WRF ngay 20/01/2018 cda kich ban 1 (hinh a), 2 (hinh b) va 3 (hinh c)

_ N , . .

3 | Apw | Gio | 002 |HYCOM | Ngay [ 0,08 0% _
WRF_ " . " .

4 ARW Gio 0,02 POM Gio 0,04 3%
WRF_ " . " 0 .

5 ARW Gio 0,02 POM Gio 0,04 0%

6 NCEP Gig 0,5° POM Gig 0,04° 3%

3.KET QUA VA THAO LUAN
Trong nghién clu ctia minh, tac gid so sanh két qua °
md phoéng cla cac kich ban tai hai thai diém: 3h sang ngay o Sinkiag locatipn
17/01 (thoi diém c6 anh vé tinh) va thai diém két thuc thoi
gian mo phong.

usE 265 ure P

a) - POM+NCEP+ gi6 3%

2018-01-20 07:00:00

2018-01-20 07:00:00

285N

1255°€ 126°E 1265 27E o RS 0
@ Sinking location

a) - HYCOM+NCEP+gid 3%

b) - POM+WRF_ARW+ gid 3%

1275 18°€
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2018-01-20 07:00:00

85N

@ Sinking location

16E 1265°€ 27E

¢) - POM+WRF_ARW+ gi6 0%
Hinh 3.2: Hinh dnh vét diu loang 13 két qud mé phdng lic 07:00
ngay 20/01/2018 cua kich ban 4 (hinh a), 5 (hinh b) va 6 (hinh c)
Hinh 3.1 thé hién hinh anh vét dau loang sau 6 ngay
mo phéng clia 3 kich ban ma dau vao st dung két qua cla
HYCOM va Hinh 3.2 tuong Ung véi dau vao st dung két
qua clia POM. Trong ca hai hinh, hinh a va b véi mé hinh
gi6 khac nhau cho két qua vét dau loang tuong déi giong
nhau. Ngoai ra, khi ching ta bé qua hé s6 troi dat gi6 thi
két qua sai khac nhiéu. Nhu vay, & trudng hgp su 6 tran
dau Sanchi, d6 phan giai cia mé hinh khi tugng khéng anh
hudng nhiéu dén két qua mé phéng vét dau loang trong
khi hé sé tréi dat gié c6 anh hudng ro rét.

2018-01-17 03:00.00

© Sink location
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0100117030000

180117030000

© Sinking location

© Sinking location

d)

Hinh 3.3: go sanh hinh anh vé tinh SPOT-6: a) lic 02:30 ngay
17/01/2018 véi két qué mé phéng cda kich ban 4 b) (POM & WRF_
ARW hé s6 tréi dat gié 3%), kich ban 1 c¢) (HYCOM & NCEP, hé s tréi
dat gi6 3%), kich ban 5 d) (POM & WRF_ARW, hé sé tréi dat gi6 0%)
ldc 03:00 ngay 17/01/2018

Khi so sanh két qua moé phong cla cac kich ban véi
hinh &nh vé tinh (Hinh 3.3) c6 thé thay rang, kich ban 4 véi
dd phan gidi cta cac thong sé dau vao (gi6 va dong chay)
cao thé hién vét dau loang di chuyén vé phia Péng Bic
(Hinh 3.3b), tuong ty nhu hinh anh quan trac dugc ti vé
tinh (Hinh 3.3a). K&t qua mo phdng kich ban 1 véi cac théng
s6 dau vao c6 dd phan giai thap cho thay vét dau di chuyén
vé phia Tay Bac (Hinh 3.3¢) trong khi véi kich ban 5 (b6 qua
hé s6 tréi dat gid) vét dau dich chuyén vé phia Dong truédc,
sau do vé phia Bac (Hinh 3.3d).

4, KET LUAN

Céc su c6 tran dau dién ra trén bién vdi khéi lugng dau
tran 16n c6 nhing tac déng rat xau dén méi trudng va hé
sinh thai bién. Mé hinh mé phéng vét dau loang dugc s
dung nhu moét trong nhimng cong cu hiéu qua nham tng
pho, khac phuc hdu qua ctia cac su cé nay. Vi viéc xay
dung nhiéu kich ban tran dau khac nhau cho su ¢é tran dau
clia tau Sanchi dién ra trén bién Hoa Bong thang 01/2018,
nghién cru da chi ra rang dé phan gidi cia mé hinh moé
phong thiy dong luc hoc dong chay c6 anh hudng I6n dén
d6 chinh xac ctia mé hinh dau tran, d6ng thai hé s6 troi dat
gi6 cling dong vai trd quan trong.

LGi cam on: Nghién ctu nay dugc tai trg bdi Truong
Dai hoc Hang hai Viét Nam trong Dé tai ma s6 DT22-23.86.

Tai liéu tham khao

[1]. Chen, J,, Zhang, W., Wan, Z,, Li, S., Huang, T, Fei, Y.
(2019), Qil spills from global tankers: status review and future
governance, J. Clean. Prod. 227, 20e32.

[2]. Dagestad, K. F, Réhrs, J,, Breivik, @., et al. (2017),
OpenDirift v1.0: a generic framework for trajectory modeling,
Geoscientific Model Development Discussions, 1-28.

[3]. Nguyén Thi Hong Hanh (2021), Mé hinh tich hop dé
m6 phéng su ¢6 tran ddu tau Sanchi, Tap chi GTVT, s6 thang
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Panh gid rdi ro du an dau tu xay dung
co s& ha tang do thi theo hinh thic BOT

® TS. NGUYEN THI DIEM CHI
Trudng Dai hoc Hang hadi Viét Nam
Email: chitd@vimaru.edu.vn

TOM TAT: Hinh thic d6i tac cong tu duoc thuc hién
trén co s& hop déng du an gitla co quan nha nudéc
va nha dau tu dé xay dung, van hanh, kinh doanh
va quan ly cac du an xay dung. BOT la mét loai hop
ddng theo hinh thic déi tac céng tu, gép phan lam
gidm duogc ganh ndng cldng nhu rdi ro déi véi ngan
sach nha nudc déi vai cac du an dau tu xay dung ha
tAng, phuc vu loi ich cong va phat trién kinh & - xa
hoi. Bai bao xay dung mé hinh tinh toan gia tri du an
dé hé tro viéc phan tich danh gia rdi ro vé mat fai
chinh cho cac du an dau tu xady dung co s& ha tang
ky thuat theo hinh thic BOT.

TU KHOA: Dy an dau tu, rai ro, BOT (xay dung - van
hanh - chuyén giao).

ABSTRACT: A Public-Private  Partnership s
implemented on the basis of a project contract
between the State and an investor for the
construction, operation, business and management
of construction projects. BOT is a type of public-
private partnership, contributing to reducing the
burden and risks on the State budget for investment
projects of infrastructure construction, serving public
interests and socio-economic development. The
article reach a project value calculation model to
support analysis and assessment of financial risk for
investment projects about technical infrastructure in
BOT (Build-operate-transfer).

KEYWORDS: Investment project, risk, BOT (build -
operate - transfer).

1.QUY TRINH QUAN LY RUIRO DU AN DAUTU XAY DUNG

Quy trinh quan ly rui ro la mét tién trinh c6 hé théng
bao gém: nhan dang, danh gia va tng pho déi véi rai ro
nham muc tiéu |a t6i da hda cac co hdi va gidm thiéu nhing
hau qua tiéu cuc cta cac rdi ro tiém an. Muc dich cudi cung
ctia méi quy trinh 1a @€ cung cap mét céach tiép can c6 hé
théng vé quan ly rdi ro lién quan dén viéc xac dinh cac
nguédn rdi ro (nhan dang rdi ro va phan loai rdi ro); danh gia
tdc dong cda chung (théng qua nghién ciu dinh tinh va
dinh lugng), dé xuat giai phap x{ ly rai ro, kiém soat rdi ro
nhdm gidm thiéu rdi ro va muc dé tac dong ctia né.

Qua trinh phan tich rdi ro déng nghia vai viéc tinh toan
kha nang xay ra rdi ro va muc do tdc dong cua rudiro. DT liéu

m

dau vao cht yéu clia qua trinh phan tich rui ro chinh la cac
rdi ro da dugc nhan dang va phan loai. Khd ndng xay ra va
tdc déng cda céc rdi ro dugce xac dinh 1a hai bién quan trong
trong viéc danh gia rdi ro. Qua trinh nay c6 thé thay déi tu
phan tich dinh tinh vai tinh toan rat don gian dén phan tich
dinh lugng véi tinh toan phuc tap hon.

Mot du an dau tu theo hinh thic BOT gap rat nhiéu
rdi ro trong qua trinh hinh thanh, trién khai va van hanh.
Chung thudng dugc xép thanh cadc nhém rdi ro, thuong la
rdi ro lién quan dén mot chic nang, cu thé nhu xay dung,
van hanh, hodc thu xép vén, hodc véi mét giai doan cu thé
nhu cham dat hgp d6ng. Nhing rti ro cht yéu clia cac du
an PPP dugc phan loai cu thé theo tiing giai doan va rui ro
c6 thé xay ra trong bat ky giai doan nao trong chu ky du an.

2.PHAN TiCH O NHAY CUA DU AN BAU TU XAY DUNG

Panh gid do nhay clia du an la xem xét hiéu qua tai
chinh ctia du an (Igi nhuén, doanh thu thuan, hé sé hoan
von ndi bo...) khi cac thanh phan cé lién quan dén chi tiéu
dé thay déi. Danh gia dé nhay ctia du an tao diéu kién cho
chu dau tu biét dugc du an nhay cdm vaéi cac yéu té nao hay
noi cach khac, yéu t6 nao gay nén su thay déi nhiéu nhat
dén hiéu qua tai chinh dé tur d6 c6 bién phéap x{ ly trong
qua trinh van hanh du an. Mat khac, phan tich d6 nhay cta
dy an con cho phép lua chon dugc nhiing du én ¢é do an
toan cao hon. Dy an cé d6 an toan cao la nhiing du an luén
ludn dat dugc hiéu qua khi nhiing nguyén nhan tac déong
dén no thay d8i theo nhiing chiéu hudng khéng ¢ lgi.

Phan tich dé nhay la dang phan tich nham tra 16i cac
cau hoi: “Diéu gi sé xay ra... néu nhu..” (What - If ). Phan tich
nay xem xét yéu té dau vao anh hudng dén gia tri hién tai
thuan (NPV) va ty suat hoan vén néi bo (IRR). Khi cho gia tri
clia mot thong s du an thay déi (doanh thu, chi phi, lam
phét..) va chay mé hinh dé€ xem NPV, IRR cung céc tiéu chi
khac thay d6i nhu thé nao.

Phan tich d6 nhay 1 chiéu: Cho 1 bién thay d8i (gia dinh
cac bién khéac khéng déi).

Phan tich d6 nhay 2 chiéu: Cho 2 bién thay d6i cing
luc dé xem xét su tdc dong cta 2 bién nay déng thoi dén
két qua.

C6 2 phuong phap phan tich d6 nhay:

- Phuong phap 1: Banh gid tac dong cla tung thanh
phan lién quan dén chi tiéu tai chinh nham tim ra yéu t6 c6
tdc dong I6n nhat.

- Phuong thuc 2: Nghién ciu tdc dong cung ldc cda
nhiéu yéu t6 dén hiéu qua tai chinh trong cac tinh huéng
t6t, xau khac nhau dé phan tich d6 an toan ctia du an.
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3. MO HINH TiNH TOAN RUI RO DU AN DUA TREN
PHUONG PHAP PHAN TiCH DO NHAY

Bat ky mét hoat déng phan tich dau tu tai chinh nao
cling phai dua ra cac du doén vé két qua tuong lai ciia dau
tu va cac phuong phéap phan tich dugc ap dung dua trén
cac dy doan nay. Trong gidi han cla bai bao, tac gia tinh
todn rui ro dy an dya trén phuong phap phan tich dé nhay
thong qua két qua gid tri hién tai rong (NPV), ty suat hoan
von ndi bo (IRR), ty s6 loi ich - chi phi (B/C) va thai gian hoan
von (PP).

Két hgp cac phuong phap phan tich hiéu qua tai chinh
va phan tich rdi ro tai chinh nham xac dinh ciu trac von
t6i uu cho du an. Quy trinh ki€ém th{r ctia mé hinh theo cac
budc sau:

- Budc 1: Nhap thong tin co ban cla dy an: tén du an,
loai du an, dia diém, chi dau tu, cdp cong trinh.

D in DTXID tuyén duimg b ven bién dogn qua i bin thinh ph Hii Phong v 09 km rén i bin tinh Thé Binh theo hinh thic 66 e cong tw
prp

[Téng Cang ty vy dimg 1 - CTCP

T ICO - CTCP
Licnda |

Ca

‘D tu v xiy dng Bii Vii

(Céng ty C6 phan Dau tu phit trién ha ting giao thing 9

BOT

Diém diu dy dn ndi ngi3 1353 thude phuong Minh Ditc, quin Do Son, Hai Phong.

sk
" 20 v6i Quée 13 37 dang thi cong tai I trinh kn2+384,15 thuje 3 Thyy Lién, huyén Thdi Thy, Théi

0=4m, dan ranh + b6 via: 2x0,51,0m va via hé 2x2,0-4,0m;

[ Quin D% Son, cic huyén Kién Thay, Ticn Ling, TP. Hii Phing vi huyén Thii Thuy, tinh Thii Binh

[Bnén=16m, bao gom phn xe chay (1in co gidi) 2:3

- Budc 2: Xac dinh théng s6 ban dau ctia du an: cau tric
von, lai suat, lam phat, cac bién s6 ctia du an.

id tri dau vao
Tong mirc dau fu: 3048,88 ty
[ Thoi gian van hanh 23 nam
Gié trj thanh 1 12,88 ¥
Khéu hao déu mdi nm: 132 v
Doanh thu nam: 350 ¥
S6 thang hoat dong trong nam: 12 thing
Ti 1¢ chi phi bién doi: 35%
Chi phi ¢6 dinh nam: 80 L
Thué suat TNDN: 25%
Chi phi sit dung vén ) 20%

- Budc 3: Nhap dit liéu vé dong tién, doanh thu va chi
phi ctia dy an.

- Budc 4: Khai bdo ham phan phéi cho cac bién ngau
nhién, xac 1ap cac khoang dao déng cho cac s6 ngau nhién
dua vao bang phan phai xac suét tich luy.

[Thong Tmchung | dong tien W % nhay TW-NPV I & uhay TW-RR | \

Column1 - Column2 ~|Column3 -

Chi phi st dung von (r) 20%|
[ PV dong tién vao 3.629
‘ PV dong tién ra 37.933

Gia tri hién tai rong (NPV) 7458
[BIC

Thoi gian hoan vén (t. nim) 2123

Ti suat hoan von ndi bd( IRR) 0.70%

- Budc 5: Tinh cac chi tiéu hiéu qua nhu NPV, IRR, thai
gian hoan vén dua trén phuang phap phan tich d6 nhay.

e ) ‘Souhay TWAPY | 6 hay TW-RR

Doath thu 15 IR ERE R
NPV 578 2656 EES"I 5057] €257 | 7458 | 8658 | 9859 [ L1059 | 12089 | 13460) 14660| 15860
IRR 0% 233 s R s Y

g o Sl s
- Hai chida.
Hai hiu véi NPV Nim
Do s s ) o s el
] -
: e
s Bl s
XX 62 756,
- T
= N
] i
3

11.2%] 43 0,10 1,708 3,00

Du trén két qua phan tich c6 thé thay cac trudng hop
X3y ra:

-NPV > 0: Lgi nhuan ctia du an va khoan dau tu dang cao
hon so vai chi phi ban dau => Du an kha thi, c6 thé thuc hién.

- NPV < 0: Ty suét lgi nhuan nhé hon so vai ty suat chiét
kh&u. Tuy nhién, n6 van cé thé tao ra thu nhap rong hay lgi
nhuan ké toan => Du an khéng c6 gia tri.

- NPV = 0: Dy an hay khoan dau tu du &n khéng lai,
khéng 16 => Dy an dang hoa von.

4. KET LUAN

Véi quan diém tiép can xem rdi ro la tac déng tiéu cuc
va xem quan ly rti ro la qua trinh nhan dién va phan loai rui
ro, do ludng dé xac dinh muc dé rui ro, qua dé dé xuat gidi
phdp Ung pho rii ro, va cudi cling la kiém soat ri ro nham
kiém tra, giam sat, hiéu chinh cac rdi ro mot cach thudng
xuyén c6 hé théng trong suét vong ddi cia mét du an. Dé
quan ly c6 hiéu qua dy an dau tu xay dung theo hinh thic
BOT nham thu hat cac nha dau tu tiém nang, van dé nhan
dang rui ro va quan ly rui ro la hai van dé cét 16i can dugc
quan tam nghién cttu. Nghién ctu ing dung mé hinh phan
tich dinh lugng, qua dé dé xuat xay dung mo hinh (ng
dung c6ng nghé théng tin dé phan tich danh gia rui ro, hd
trg ra cac quyét dinh nhanh chéng nham quan ly rai ro du
an dau tu xay dung co s& ha tang ky thuat theo hinh thic
doi tac cong tu hiéu qua.

LGi cam on: Nghién ctu nay dugc tai trg bdi Truong
Dai hoc Hang hai Viét Nam trong Dé tai ma s6 DT22-23.84.

Tai liéu tham khao

[1]. Quyét dinh sé 2423/Qb-UBND ngay 20/10/2016 vé
viéc xdy dung dé xudt du dn dau tu xdy dung tuyén dudng bo
ven bién doan qua dia ban TP. Hai Phong va 9 km trén dia ban
tinh Thdi Binh theo hinh thirc d6i tdc c6ng tu (PPP).

[2].TS.Nh{Trong Bach (2014), Hop tdc c6ng tu'trong dau
tu co' sé ha tang tai Viét Nam, Tap chiTai chinh, s6 3 (128).

[3]. Théng tu s6 22/2022/TT-BGTVT ngay 31/8/2022 cua
B6 GTVT hudng dan mét s6 ndi dung trong bdo cdo nghién
cau tién kha thi, bdo cdo nghién ctu kha thi du dn dau tu theo
phuong thic PPP, logi hop déng BOT thuéc linh vuc GTVT.

Ngay nhan bai: 18/3/2023
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TS. Nguyén Thi Hong Hanh
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M hinh nghién ctu cac yéu t6 anh hudng
dén thu hat dau tu xay dung cong trinh xanh tai Viét Nam

® TS. LE TRONG TUNG"; ThS. TRINH THI TRANG; ThS. NGUYEN PHUONG THANH

Truong Bai hoc Giao théng vdn tai
Email: “tunglt_ph@utc.edu.vn

TOM TAT: Trong béi canh toan ciu dang phai ddi
mat vai bién ddi khi hau va khing hoang nang luong
thi frao luu phat trién cong trinh xanh d& mang lai
nhing hiéu qua tich cuc. Tuy nhién, tai Viét Nam, s8
luong céng trinh xanh dugc dau tu xay dung trong
nhiing ndm qua con kha khiém t8n so vdi cac qudc
gia trong khu vuc va trén thé gidi. Dua trén co s& ly
thuyét hanh vi cé ké hoach, két hop véi viéc téng hop
cac nghién clu vé cong trinh xanh trén thé gidi va thuc
trang hoat déng dau tu cong trinh xanh & Viét Nam,
bai bdo da chi ra cac yéu 16 dnh hudng va dé xuat mé
hinh nghién ciu 3nh hudng cla cac yéu t6 dén thu hat
dau tu xay dung céng trinh xanh tai Viét Nam.

TU KHOA: Céng trinh xanh, yéu 16 thu hat, dau tu xay
dung, mé hinh anh hudng.

ABSTRACT: In the context that the world is facing
climate change and an energy crisis, the development
trend of green building has brought positive effects.
However, there are sfill limited green building
developments in Vietnam when compared to other
countries in the region and worldwide. According
to the theory of planned behavior, the synthesis
of studies on green building in the world, and the
current performance of green building development
in Vietnam, the article has identified the influencing
factors and proposed a research model of factors
influencing in attracting investments green building
in Vietnam.

KEYWORDS: Green building, attractive factor,
construction investment, influencing model.

1. DAT VAN DE

Tai Hoi nghi lan tha 26 clia cac bén tham gia Cong udc
khung cda Lién hgp quéc vé bién déi khi hau (COP26), Viét
Nam da cam két dén nam 2050 sé la quéc gia dat mic phat
thai rong bang “0”. D& hién thuc hda cam két nay, nhiéu
ch truong, chinh sach da dugc trién khai, trong d6 cé chu
truang “xanh hda” nganh Xay dung, chuyén déi thi trusng
xdy dung theo hudng tiét kiém, hiéu qua va bao vé moi
truong. Tuy nhién, theo bdo cdo cta B6 Xay dung tai su
kién Tuan I& Cong trinh xanh Viét Nam 2022, s6 lugng cong
trinh xanh cda Viét Nam hién méi dat 233 cong trinh véi
téng dién tich khoang 6 triéu m? san xay dung, con s6 con
rat khiém tén so vdi s6 lugng cong trinh xay dung va dua
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vao hoat déng trong nhiing ndm qua. Nhiéu nguyén nhan
anh hudng da dugc cac chuyén gia va cac nha nghién ctu
dé cap dén, tuy nhién hién tai & Viét Nam chua c6 moét
nghién cliu nao tap trung vao viéc xay dung mé hinh va
phan tich dinh lugng muc d6 anh huéng ctia cac yéu toé
dén thu hat dau tu xay dung céng trinh xanh. Trong gigi
han cia nghién ctu, bai bao tap trung nghién ctiu nhan
dién cac yéu t6 anh huédng va dé xuat mo hinh nghién ctu
anh hudng clia cac yéu t6 dén thu hat dau tu xay dung
céng trinh xanh tai Viét Nam. Két qua nghién ctu la co s6
khoa hoc dé tién hanh phan tich dinh lugng, do ludng muic
dé anh hudng cla cac yéu té dén thu hat dau tu xay dung
cong trinh xanh tai Viét Nam.

2.NOIDUNG

2.1. Khai niém céng trinh xanh va thu hut dau tu
xay dung cong trinh xanh

2.1.1. Khdi niém céng trinh xanh

Theo HOi déng Cong trinh xanh Viét Nam (VGBCQ):
Cong trinh xanh la cong trinh dat dugc hiéu qua cao trong
st dung nang lugng va vat liéu, gidm thiéu cac tac dong
xau téi mai trudng, déng thai dugc thiét ké dé c6 thé han
ché t6i da nhiting tadc dong khong tot clia moi trudng xay
dung tdi stc khoe con ngudi va maoi trudng tu nhién thong
qua: st dung nang lugng, nudc va cac ngudn tai nguyén
khac moét cach hiéu qua; bao vé stic khoe ngudi st dung
va nang cao nang suat lao dong; giam thiéu chat thai, 6
nhiém va hly hoai moi trudng.

2.1.2. Khdi niém thu hat ddu tu xdy dung céng trinh xanh

Theo tur dién tiéng Viét: Thu hat c6 nghia la 16i cuén,
lam dén moi su chud y vao. Nhu vay, thu hat dau tu dugc
hiéu 1a lam gia tang su quan tam, chd y clia cac bén lién
quan vao linh vuc dang can dugc dau tu.

Linh vyc dau tu xay dung céng trinh xanh dang dugc
xem la mé hinh ly tuéng cho cac nuéc trén thé gidi trong
bé&i cdnh clia bién déi khi hau va khiing hodng néng lugng
ngay cang gia tang trén toan cau.

Du an dau tu xay dung coéng trinh xanh chi thu hat
dugc cac chl thé co lién quan khi cac dy an nay phai hap
dan déi vai ho. Mot du an dau tu dugc danh gia la hap
dan khi du an d6 dem lai nhiing lgi ich va théa man duoc
nhiing déng cg, ciing nhu giai quyét dugc nhimng rao can
trong thuc hién du an. Chinh su hap dan cta du an dau tu
xay dung cong trinh xanh sé kich thich cac chd thé hinh
thanh y dinh dau tu, tu d6 dan dén thuc hién hanh vi dau
tu. B&i vi, y dinh |a yéu t6 tao dong luc va thic ddy cac
chti thé s&n sang thuc hién hanh vi dau tu. Do d6, du doan
dugc y dinh dau tu la budc dau du doan dugc hanh vi dau
tuthuc té [1, 2].

V&i pham vi nghién ctiu cda bai bao, khai niém thu hut
dau tu xdy dung cong trinh xanh dugc nhom tac gia dé



xuat nhu sau: Thu hat dau tu xay dung céng trinh xanh la
su hap dan clia hoat déng dau tu xay dung cong trinh xanh
lam cho cac nha dau tu hinh thanh nén y dinh dau tu.

2.2. Phuong phap ludn vé mé hinh nghién citu cac
yéu t6 anh huéng dén thu hat dau tu xay dung céng
trinh xanh

T khai niém thu hat dau tu xay dung céng trinh xanh
cho thdy rang dé thu hut dugc cac chii thé ta can tap trung
vao nghién cttu y dinh dau tu ctia ho.

Trén o s& téng quan cac cong trinh nghién clu trudc
day, nhdm tac gid nhan thay rang ly thuyét phu hop cho
viéc nghién ctu vé y dinh dau tu da dugc nhiéu hoc gia ap
dung trong cac boi cdnh nghién ctiu khac nhau, d6 chinh
la ly thuyét hanh vi c6 ké hoach (Theory of Planed Behavior
- TPB) cta Ajzen [1]. Ly thuyét nay dugc ra doi dua trén co
s& ly thuyét hanh vi hgp ly (Theory of Reasoned Action -
TRA) clia Fishbein va Ajzen [3].

2.2.1. Ly thuyét hanh vi hop ly

Theo ly thuyét hanh vi hgp ly (TRA) [3], y dinh la yéu t6
quyét dinh hanh vi con ngudi, do d6 y dinh la cong cu t6t
nhat dé phan doan hanh vi. Hanh vi con ngudi dugc quyét
dinh bai y dinh thuc hién hanh vi. Vi vay, thay vi tap trung
nghién ctu vao hanh vi, ly thuyét hanh vi hgp ly tap trung
nghién cdu vao y dinh hanh vi. Theo Fishbein va Ajzen [3],
¢6 hai yéu t6 chinh anh hudng dén y dinh hanh vi, dé la:
thai d6 d6i vai hanh vi (Attitude toward Behavior) va chuin
muc chu quan (Subjective Norms) (Hinh 2.1).

Hinh 2.1: Ly thuyét hanh vi hop Iy - TRA [3]

- Thdi dé d@éi véi hanh vi: La su danh gia tich cuc hoac
khéng tich cuc cia mot ca nhan déi véi mét hanh vi nao
d06 [3]. Thai dé doi va6i hanh vi bi anh hudng bai hai yéu té:
niém tin vé két qua cda hanh vi dugc thuc hién va danh
gia két qua tiém nang. Néu két qua mang lai lgi ich cho ca
nhan, ho c6 thé cé y dinh thuc hién hanh vi.

- Chudin muc chd quan: La céc ap luc xa hoi dugc nhan
thuc bai ca nhan dé thuc hién hodc khéng thuc hién hanh
vi [3]. Chudn muc chd quan c6 thé dugc do ludng théng
qua nhiing ngudi co lién quan, néu nhimng ngudi quan
trong doi v&i ca nhan nghi rang ho nén thuc hién hanh
vi thi rat c6 kha nang ho sé c6 y dinh thuc hién hanh vi va
ngudc lai. Chudn muc chd quan dugc xac dinh bang niém
tin chudn muc cho viéc mong doi thuc hién hanh vi va
doéng luc cd nhan thuc hién phu hgp véi su mong dgi do.

Theo ly thuyét hanh vi hgp ly (TRA), néu mét ngudi
c6 thai d6 tich cuc déi véi hanh vi va nhiing ngudi quan
trong d6i vai ho cling mong dai ho thuc hién hanh vi (tuc
[a y&u t6 chudn muc cht quan), thi két qua 1a ho cé y dinh
thuc hién hanh vi cao hon va nhiéu kha nang sé hanh déng
(thuc hién y dinh) dan dén hanh vi thuc té.

Tuy nhién, van con nhiéu tranh ci vé moi quan hé gilta
y dinh hanh vi va hanh vi thuc té. Tu két qua ctia mét s6
nghién ctiu cho thay rang, do nhiing han ché trong hoan
canh nén y dinh hanh vi khong phai ltic nao ciing dan dén
hanh vi thuc té. Néu m6t ca nhan thiéu su kiém soat hanh
vi thi y dinh hanh vi khéng phai la yéu t6 quyét dinh thuc
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hién hanh vi do. Vi vay, Ajzen [1] da dua ra ly thuyét hanh
vi c6 ké hoach trén co s& ma rong ly thuyét hanh vi hop ly.

2.2.2. Ly thuyét hanh vi cé ké hoach

Theo ly thuyét hanh vi cé ké hoach (TPB) [1], Ajzen cho
rang ngoai hai yéu t6 thai dd déi vai hanh vi va chudn muc
cht quan, yéu t6 thi ba ¢6 vai tro quan trong anh hudng
dén y dinh thuc hién hanh vi d6 1a nhan thuic kiém soat
hanh vi (Hinh 2.2).

Thii do dbi
v6i hanh vi

Nhén thire
kiém sodt
hanh vi

Hinh 2.2: Ly thuyét hanh vi c6 ké hoach [1]

- Nhdn thuic kiém sodt hanh vi: La nhan thuc ctia cd nhan
vé muc d6é dé dang hodc kho khan khi thuc hién hanh viva
né dugc cho la phan anh kinh nghiém trong qua khu, cling
nhu nhiing tré ngai du kién [1].

Ajzen khdng dinh rang: Thai do va chuan muc chu
quan d&i véi mot hanh vi cang thuan lgi va kha nang kiém
soat hanh vi dugc nhan thic cang 16n thi y dinh thuc hién
hanh vi dang dugc xem xét clla mét ca nhan cang manh
mé. Néu mot muic do kiém soat thuc té déi vai hanh vi da
16N thi ho c6 thé thuc hién y dinh méi khi c6 co hoi [1].

2.3. M6 hinh nghién ctu anh huéng ctia cac yéu té
dén thu hit dau tu xay dung céng trinh xanh tai Viét Nam

Ly thuyét hanh vi c6 ké hoach da dugc ap dung trong
viéc nghién cdu cac cha dé trong nhiéu linh vuc va boi
canh nghién ctu khac nhau. Trong linh vuc dau tu xay
dung, Tang T. [4] d& nghién ctu vé hanh vi ra quyét dinh
trong ddu thau cac du an PPP trén co s& ly thuyét hanh vi
c6 ké hoach. Cheng Eddie [5] lai ting dung ly thuyét nay
dé nghién ctu vé y dinh hgp tac gilta cac bén lién quan
trong du an tai Héng Kéng. Yanchun Zhang va cong su [6]
da st dung ly thuyét hanh vi ¢ k& hoach dé nghién ctu vé
y dinh tham gia vao cac du an PPP cula khu vuc tu nhan...

Véi muc dich nghién ctu cta bai bao 1a nham nhan
dién cac yéu t6 anh hudng dén thu hit dau tu xay dung
cdéng trinh xanh théng qua y dinh dau tu cla cac nha dau
tu, nén viéc ap dung ca s& ly thuyét hanh vi c6 ké hoach dé
xay dung mé hinh nghién ctu la hoan toan phu hgp.

Trong m6 hinh nghién ctu nay, bién phu thudc chinh
lay dinh dau tu xay dung céng trinh xanh ctia nha dau tu.
Thai d6, chudn muc chd quan va nhan thic kiém soat hanh
vi la cac bién ddc 1ap trong mé hinh va dugc hiéu nhu sau:

- Thdi d@é: Pugc xac dinh bai niém tin ctia cac nha dau
tu vé hoat dong dau tu xay dung coéng trinh xanh sé mang
lai cho ho nhimng lgi ich nhat dinh. Viéc tham gia dau tu xay
dung cong trinh xanh c6 thé mang lai cho nha dau tu cac
Igi ich nhu: ti€p can thi trudng mai, tiét kiém chi phi ndng
luong, giam chat thai va gidm cac tac dong tiéu cuc doi véi
mai trudng, dem lai moi trudng séng than thién. ..

- Chudn muc chi quan: La su &nh huéng cla cac bén
lién quan du an dugc nhan thic béi nha dau tu khi tham
gia dau tu xdy dung cong trinh xanh.

Cacbénlién quan du an la cac ca nhan va té chiic tham
gia vao du an hodc lgi ich ctia ho c6 thé bi dnh huéng tich
cuc hodc tiéu cuc do thuc hién du an hodac hoan thanh du
an [7].
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Cac bén lién quan trong moét du éan dau tu xay dung
codng trinh xanh tai Viét Nam bao gém: cg quan quan ly
nha nudc, nha dau tu, nha thau thi cdng, don vi tu van dau
tu xay dung, t6 chic cho vay vn, té chiic san xudt va cung
ing vat tu thiét bi, t6 chic danh gia ching nhan cong trinh
xanh va ngudi st dung céng trinh (t6 chiic/cac cac nhan
trong xa hoi).

Cac du &n dau tu xay dung cong trinh xanh sé khéng
dugc thuc hién hodc thuc hién khéng hiéu qua khi vap
phai su phan déi clia cac bén lién quan du an. Su phan déi
nay xuat hién khi cé6 mot khoang cach gitta nhiing ky vong
cla cac bén lién quan véi két qua mong mudn dat dugc
claduan [8].

Nhu vay, véi muc tiéu nghién ctu cta dé tai la nghién
ctu y dinh dau tu xay dung céng trinh xanh ctia cac nha
dau tu thi chudn muc cht quan bao gém anh hudng tu
phia ca quan quan ly nha nudc, cac bén tham gia thyc hién
du &n (nha thau thi cdng, don vi tu van, t6 chiic cung tng
vat tu thiét bi), bén cho vay, t6 chic danh gia chiing nhan
coéng trinh xanh va nhu cau cta xa héi.

- Nhdn thirc kiém sodt hanh vi: La nhan thuc cda nha
dau tu vé viéc thuc hién dau tu xady dung céng trinh xanh
[a thuan lgi hay kho khan.

Cac du an dau tu xay dung cong trinh xanh thudng cé
yéu cau phuc tap vé mat thiét ké, ky thuat va chi phi dau
tu l6n, doi hoi cac nha dau tu phai co du nang luc ky thuat
va kha ndng tai chinh méi c6 kha nang tham gia. Bén canh
do, cac yéu cau vé muc do hiéu qua nang lugng, nudc, vat
liéu cling nhu cac yéu t6 lién quan dén sdc khoe, tién nghi
va méi trudng xung quanh can phai dap ting dugc cac tiéu
chuén danh gia chiing nhan cong trinh xanh. Day la nhiing
dac diém khac biét ctia du an dau tu xay dung céng trinh
xanh so vGi cac du éan dau tu xdy dung théng thudng. Do
do, kinh nghiém thuc hién cac du an dau tu xay dung cong
trinh xanh 13 yéu t8 quan trong dé cac nha dau tu xem xét
c6 nén tham gia dau tu vao cac du an xay dung cong trinh
xanh méi hay khong.

Mat khac, khi tham gia dau tu vao bat ky linh vuc nao
thi cac nha dau tu cing can phai cdm thay an toan va dugc
bao vé khi méi trudng dau tu 6n dinh, minh bach va dugc
thuc thi phap luat day du.

Thai d¢ cia nha dau tu

Nhu céu cua xa hoi dbi
voi cong trinh xanh

e
~
= ™~
HO6 trgr cua bén cho vay __H4 ™~

Su siin sang ctia cac bén
tham gia thuc hign du an

HJ trg ctia to chire danh
gia chimg nhén coéng
trinh xanh

Ning lyc va kinh nghiém
cta nha dau tu

Mai truong dau tu

Hinh 2.3: Mé hinh nghién ctu dé xuat
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Do d6, nhan thuic kiém soat hanh vi trong nghién ctu
nay bao gém: ndng luc, kinh nghiém ctia nha dau tu va méi
trudng dau tu.

Nhu vay, trén co s& ly thuyét hanh vi c6 ké hoach,
nhom tac gia dua ra mé hinh nghién clru dé xuat véi bién
phu thuéc la y dinh dau tu xay dung cong trinh xanh cua
nha dau tu, bién doc lap bao gom: thai d6 ctia nha dau
tu; nhu cau ctia xa hoi déi véi cong trinh xanh; hé trg ca
Nha nudc; hoé trg clia bén cho vay; su sdn sang cla cac
bén tham gia thuc hién du an (cac don vi tu van, nha thau
thi céng, t6 chuc cung Ung vat tu thiét bi); hé trg cla té
chtic danh gia chiing nhan céng trinh xanh; nang luc, kinh
nghiém cla nha dau tu va méi trudng dau tu.

Trén co s& xac dinh cac bién doc lap va bién phu thudc,
mo hinh nghién clu sé dugc tién hanh phan tich dinh
lugng dugc thé hién nhu Hinh 2.3.

3. KET LUAN

Trén co s& nghién clu téng quan cac céng trinh khoa
hoc cé lién quan va ly thuyét hanh vi c6 ké hoach (Theory of
Planed Behavior), bai bdo da nhan dién dugc cac yéu té anh
hudng va dé xudt mé hinh nghién cru anh hudng ctia cac
yéu t6 dén thu hat dau tu xdy dung cong trinh xanh tai Viét
Nam. K&t qua nghién cuu la cd s& khoa hoc dé tién hanh
kiém dinh mé hinh théng qua cac ky thuat phan tich dinh
luong, nham do ludng muc d6 anh huéng cla cac yéu té
dén thu hat dau tu xay dung céng trinh xanh tai Viét Nam.

L&i cdm on: Nghién ctu nay dugc tai trg bai Trudng
Pai hoc GTVT trong Dé tai ma s6 T2023-PHII_VTKT-001.
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TOM TAT: Trong qua trinh thuc hién mét du an giao
théng nodi chung va du an xay dung tuyén dudng
sat d6 thi noi riéng, cédng tac gidi phong mat bang
(GPMB) chiém vai trd vé6 cung quan trong, vi céng
tac nay anh hudng dén tién d6 thuc hién cla du an.
Thoi gian qua d& cé nhiéu du an phai kéo dai thoi
gian thuc hién so vdi thoi gian du kién ban dau, mot
trong nhitng nguyé&n nhan |6n ndm & cong tac GPMB.
Théng qua nghién clu nay, tac gid mudn phan tich
cac nguyén nhan da anh hudng dén céng tac GPMB
tai cac tuyén duong sat dé thi & TP. H6 Chi Minh (TP.
HCM). Tac gid sé dua trén nhing di liéu cla tuyén
dudng sat dé thi da xay dung, t& dé tim ra cac yéu
t6 1dm anh hudng dén tién dé thuc hién céng tac
GPMB. K&t qua thuc hién cla nghién clu nay la dé
xudt mét phuong phap dé du doan gia tri thuc hién
cébng tac GPMB, ti dé gilp dinh hudng va cai thién
duoc khad nang thuc hién van dé nay cho cac tuyén
dudng st dé thi tfrong tuong lai.

TU KHOA: Giai phong mat bang, giai ta dén bu,
tuyén Metro sé 2.

ABSTRACT: In the process of implementing a
transportation project in general and an urban railway
con- struction project in particular, land clearance
plays an extremely important role because it affects
the project’s progress. Recently, many projects have
had to extend their implementation time compared
to the initial plan and one of the main reasons is due
to land clearance. Through this study, the author
wants to analyze the factors that have affected
land clearance work on urban railway routes in Ho
Chi Minh City. The author will rely on data from the
already constructed urban rail way route to identify

the factors that have affected the progress of land
clearance work. The result of this study is to propose
a method to predict the value of land clearance work
to help guide and improve the ability to carry out this
issue for urban railway routes in the future.

KEYWORDS: Land clearance, compensatfion and
resettlement, Metro Line 2.

1. DAT VAN BE

Cong tac GPMB ¢6 vai trd quan trong trong phat trién
€0 sG ha tang va chinh trang d6 thi. Tuy nhién, viéc thuc
hién céng tac nay cé thé dnh hudng dén quyén lgi cla
cdng dong, déc biét la nhiing ngudi séng trén khu vuc bi
giai téa. Cac quéc gia trén thé gidi da dua ra cac quy dinh
dé dam bdo tinh cong bang va minh bach trong qua trinh
thuc hién cong tac GPMB. Tac gia da tim hiéu vé cach thic
thuc hién & mot sé quéc gia khac nhau. Nhu tai Han Quéc
[1], Chinh phu da xay dung chinh sach chéng dau co dat
dai va bao vé lgi ich hoé dan. Ho 4p dung hé théng dinh
gia dat duy nhat phan anh gia tri thuc trén thi trudng. Boi
thuding cho chii s hiiu bi thu héi cé thé |a tién mat, dat dai
hodc nha & xa hoéi. Ngudi dan cé quyén yéu cau muc béi
thudng cu thé qua Uy ban cong dan va co thé khiéu kién
dé hay du an xay dung.

Tai Singapore [1], dat nudc nay thuc hién dén bu va giai
toa dat dai theo Phap Iénh trung dung dat dai. Nguai dan
dugc giai toa tu nguyén hoac bat budc va Nha nudc dén
bu v&i gia thap hon gia thi trudng. Gia ca dén bu dugc tinh
toan lai d€ tuang ducng gia thi trudng, c6 thé mua lai dat
hodc dén bu bé sung theo quy hoach.
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Tai An D6 [2], Nha nudc dua trén gia thi trudng ctia dat
va thiét hai tinh & thoi diém thong bao dé can nhic quyét
dinh boi thudng. Ngoai gia thi trudng, tda an sé cong thém
30% cho viéc thu hoi bat budc. Nguyén tac dinh gia dua
trén gia thi trudng clia dat & thai diém boi thudng.

Dai véi dat nudc ta, cong tdc GPMB dugc thuc hién
théng qua dén bu, tai dinh cu, phéi hop sir dung dat va
thu hoi dat. Van dé chinh lién quan dén cong tac nay la gia
dat va tranh chap vé quyén stirdung dat, doi hoi su diéu tiét
va céi tién trong hé théng quan ly dat dai ciia Nha nudc [3].

TP HCM la nai giao luu gilta cac nudc trong khu vuc va
tap trung nhiéu hé thong két cau ha tang kinh té - ky thuat
va van héa - xa hoi & trinh do cao so vai cd nudc. Tuy nhién,
trong thdi gian qua, nhiéu du an ha tang giao théng dang
bi cham trién khai, gian tién do, tham chi 1a “dap chiéu”..,
ma mét trong nhiing nguyén nhan chinh la céng tdc GPMB
kéo dai [4]. Hién tai, viéc cham tré nay anh hudng tiéu cuc
dén kinh té, d&i séng va xa hoi. Don ct nhu du an ma rong
Xa |6 Ha Noi da gdp khé khan va chua hoan thanh sau 3
nam ké tu khi khai cong vao nam 2010. Van dé chinh la
do nhiéu doan mat bang chua dugc cung cédp. Chi phi boi
thudng gidi tda cling da tang lén 2.780 ti dong, gan gap
2 1an so véi quyét dinh diéu chinh b6 sung cdia UBND TP.
HCM nam 2016, véi s6 tién 1.410 ti dong [5].

Tuong ty, du an dudng Vanh dai 2, doan tu dudng
Pham Van Bong dén nut giao Go Dua (TP. Thu Buc) co
chiéu dai chi 2,75 km du khéi cdng nam 2017 nhung dén
nay mdi chi dat khodng 60% va phai tam ngung vi khéng
€6 mat bang thi céng [5]. M6t trong nhitng nguyén nhan la
do thay d6i Luat Bau tu cdng mdi, lam cho hinh thiic dau
tu theo dang BT khong con phu hgp nita [6].

Mot du an trong diém ma ngudi dan tai TR HCM mong
daila cong trinh tuyén Metro s6 2. Du an dugc UBND Thanh
phé phé duyét nam 2010 véi téng mic dau tu hon 47.800
ty déng, du kién khai céng nam 2014 va hoan thanh sau 4
nam. Tinh dén nay, ty 1& ban giao mat bang chi nam & muic
86,01% [7].

Bén canh d6, cling cé nhitng dy an da ban giao mat
bang vugt tién do dé ra. Dy an thanh phan 1A cua tuyén
dudng Vanh dai 3 da ban giao mat bang vuct tién do.
Poan nay dai khoang 2 km, thuéc TP. Thi Buic (TP. HCM),
vai dién tich thu héi khodng 36 ha va 72 hd. Téng kinh phi
b6i thudng la gan 1.600 ti dong [8].

Cong tac GPMB la mét van dé quan trong déi véi nhiéu
quéc gia va cac nudc da déi mat vai thach thic va tranh
cai lién quan dén cong tac nay. Tuy nhién, nhd ca ché thuc
hién t6t, dac biét la viéc dap Ung yéu cau clia ngudi dan
vé gia dén bu, cac qudc gia da thanh céng trong viéc thuc
hién cac chinh sach, gop phan thac ddy phat trién kinh
té€ va én dinh céng déng. Tuy nhién, & Viét Nam, cong tac
GPMB van gap tranh cai, dac biét la trong viéc xac dinh gia
tri dén bl va ton tai nhiéu van dé phap ly chua ré rang va
déng bo.

Trong nghién clu nay, tdc gia mudn gidi thiéu mét
phuong phap du dodn gid tri thuc hién cong tac GPMB
trong tuong lai tai cac du an giao thong néi chung va du
an dudng sat do thi noi riéng tai TR HCM. Bang cach ap
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dung cac phuong phéap phan tich théng ké cac tai liéu du
an co san, tac gia sé cung cap mét cong cu du bao dang
tin cay d€ udc tinh gia tri thuc hién céng tdc GPMB trong
tuong lai. K&t qua cla phuong phap dé xuéat sé dugc kiém
tra tai tuyén dudng sat d6 thi s6 2 TP. HCM, tuyén Bén Thanh
-Tham Luong (tuyén Metro s6 2).

2. CONG TAC GPMB TAI TUYEN METRO SO 2

2.1. Giithiéu vé tuyén Metro sé 2

Puong sat do thi (Metro) déng vai trd quan trong
trong giai quyét van dé giao thong va moéi trudgng dé thi.
N6 gidp giam UTGT, 6 nhiém maéi trudng va tang cudng
hiéu qua hé théng giao thong cdng cong. Theo quy hoach,
hé théng dudng sat do thi tai TR HCM c6 8 tuyén, vdi téng
chiéu dai 220 km, téng chi phi dau tukhoang 25 ty USD [9].
Tuyén Metro s6 2, B&n Thanh - Tham Luong la mét trong 8
tuyén dudng sat dé thi dugc quy hoach tai TR HCM. Tuyén
nay c6 diém dau két ndi véi nha ga ngam trung tdm khu
vuc chg Bén Thanh va diém cudi la Depot Tham Luong.
Tuyén c6 chiéu dai 11,3 km, gébm khoang 2 km di trén cao
va 9,3 km [10].

2.2. Tinh hinh thuc hién céng tidc GPMB tai tuyén
Metro sé 2

Tuyén Metro s6 2 di qua dia ban 6 quan: 1, 3, 10, 12,
Tan Binh, Tan Phu. T8ng dién tich thu héi 1a 251.136 m?, véi
586 trudng hgp bi anh hudng.Ty I& ban giao mat bang dat
86,01% (504/586 trudng hop) [7]. D& biét tinh trang thuc
hién cong tac GPMB tai tuyén Metro sé 2 nhuthé nao, chiing
ta cing xem qua Bdng 2.1 sau:

Bang 2.1. B3ng théng ké ty Ié GPMB tuyén Metro sé 2 [7]

R S6 trudnghopbi | S8 trudnghop da ban .
Quan anh huéng giao battylé
1 29 29 100%
3 113 47 41,59%
10 74 74 100%
12 12 12 100%
Tan o
Binh 339 323 95,28%
Tan Phu 19 19 100%
Tong 586 504 86,01%

2.3. Cac nguyén nhan anh hudng dén céng tac
GPMB tai tuyén Metro sé 2

2.3.1. Han ché trong néing luc t6 chiic quan ly, thuc hién
céng tdc GPMB tgi cdc qudn

Su phdi hgp gilra cadc quan va chu dau tu trong viéc boi
thudng GPMB va ban giao mat bang sach la rat quan trong.
Tuy nhién, hién nay cé thuc trang chénh léch gia tri béi
thudng va tién dé thuc hién cong tac GPMB gilia cac quan
trén cung mét truc dudng. Nang luc can bo chuyén trach
va quy trinh x& ly cac van dé phat sinh ciing chua dong



déu, gay cham tré trong qua trinh lam viéc va anh huéng
dén tién d6 chung cta du an.

2.3.2. Gid tri béi thudng

Tuyén Metro s6 2 dugc phé duyét dau tu ti ndm 2010
va du kién sé hoan thanh va dua vao khai thac vao nam
2016 nhung dén nay van chua xong cong tac GPMB [11].
Quan 3 la mot trong cac quan ma tuyén dudng nay di qua
va hién co ty 1& ban giao mat bang thap nhat. Nguyén nhan
chinh la do Quan 3 phai tam diing cong tac boi thudng va
tai dinh cu sau khi phé duyét phuong an boi thudng. Muc
dén bu tai Quan 3 thap hon 30% so v&i Quan 10 & cac vi tri
dat tuong duang, gay ra bat cap va da duoc Quan 3 kién
nghi xem xét [12].

Nam 2019, tai Quyét dinh s6 4880/QD-UBND thi t6ng
chi phi thuc hién cong tdc GPMB, béi thudng hé trg tai
dinh cu clia dy an la 3.833,97 ty déng (bao gobm du phong
phi), riéng chi phi ctia du an béi thudng téi dinh cu trén dia
ban Quan 3 la 755,78 ty dong. Nam 2020, thuc hién theo
chi dao ctia UBND TP. HCM tai Van ban sé 4880/UBND-DA,
déng thai can cu vao cac quyét dinh phé duyét du toan
du an boi thudng, hé trg, tai dinh cu cla cac quan da
dugc S& Tai nguyén va Moi trudng phé duyét, Ban Quan
ly Dudng sat do thi da thuc hién diéu chinh co cdu khoan
muc chi phi téng muc dau tu xay dung cda du an (Quyét
dinh s6 409/1/QP-BQLDSDT). Theo d¢, téng chi phi GPMB,
béi thudng hé trg tai dinh cu clia du an sau diéu chinh la
4.353,79 ty dong (bao gbm du phong phi), tang 519,8 ty
doéng, riéng d6i véi Quan 3 sau khi diéu chinh chi phi ban
dau la 755,78 ty dong, tang lén thanh 1.024 ty déng. C6 thé
thay sukhong thong nhat trong don gid béi thuang da gay
khong hai ldng cho ngudi dan trong khu vuc gidi téa, gay
cham tré trong céng tac GPMB clia tuyén Metro s6 2.

3. DE XUAT PHUONG AN VA THAO LUAN

Thong qua nghién cliu nay, tac gia dé xuat phuong
phap du dodn gia tri thuc hién cdng tac GPMB clla mét qua
trinh xay dung Metro trong tuang lai nhu sau:

G=GxK x| (1+K)+K.], M

Trong do:

-G vaG;j-Lan lugt la gid tri thuc hién cong tdc GPMB tai
nam dLLdoén va nam goc, déng;

- K - M6t hé s8 phu thudc vao ba bién va dugc biéu
dién duéidang mot ham sé f(Ke, Ko, t), trong d6, chi s6 phat
trién kinh té tai thai diém gdc (Ke), hé s6 phat trién kinh té
trung binh (Ke), thai gian du dodan so vdi thai diém géc (t)
la cac bién doc lap. Trong nghién cdu nay, tac gid dé xudt
hé s6 K dugcxac dinh nhu sau:

K'=f(K,.K, .)=log(K)x(1+K,) v

- K; - Ty 1& lam phét trung binh (t8i thiéu 5 nam lién ké
clia ndm goc¢);

- K - Ty lé truot gia trung binh (t6i thi€u 5 nam lién ké
clia ndm goc¢);

- t - Khodng thai gian tinh ti nam géc dén thoi diém
du doan.

Tac gid sé 4p dung phuong phap du doan dé udc tinh
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gia tri GPMB cUia tuyén Metro s6 2. Nam géc dugc chon la
nam 2007, d& phu hgp véi viéc phé duyét dy an tir nam
2010 [13] va cac nghién ctu trudc do6 vé chi phi du an nay.
Nam du dodn la ndm 2022. Hé s6 phat trién kinh té trung
binh (Ko), ty I& lam phéat trung binh (Kj), ty 1& truct gia trung
binh (k) dugc xac dinh tai Bdng 3.1:
Bang 3.1. Bang xac dinh hé s6’
K e K j K ¢ cia TR HCM tirndm 2002 dén ndm 2007

Nam 2002|2003 (2004|2005 | 2006 | 2007

Chi s6 phat trién kinh

t&, Ke [14] 1,64 | 1,86 | 1,91 | 2,02 | 2,07 | 2,11

Hé s6 phét trién kinh

té trung binh, K'e 1,075

Ty 1& lam phat, Kj (%)

[15] 38 1321|7883 | 74| 83

Ty 1& lam phat trung 6.5
binh, K (%) ’

Chi s6 gia tiéu dung,

Kc [16] 50 51 55 60 | 64 70

Ty lé trugtgia trung
binh, K (%) 1,065

Yéu cau dat ra la xem xét dé chénh léch gitia gia tri
dugc tinh theo cdng thiic 1 va gia tri GPMB tinh dén nam
2022 (4.138.984.272.299 d6ng). DE tinh dugc gia tri GPMB
theo céng thiic 1, ta can tinh cac thanh phan ctia céng thuc
theo trinh tu nhu sau:

- Budc 1: Xac dinh gia tri Gj.

Trong viécxacdinh gia tridén bu cho du én tuyén Metro
s6 2 & TP. HCM, gia tri dén bu dugc xac dinh theo Quyét
dinh s6 179/2006/Qb-UBND [17]. Tuy thudc vao tiing doan
duong va quan, gia dén bu sé khac nhau. Vi du, dudng
Cach mang Théang 8 cé gia dén bu la 15.800.000 d6ng/m?
néu thudc Quan 3 va 13.000.000 d6ng/m? néu thudc Quan
10. Téng gia tri dén bu sau khi ap dung don gia tur quyét
dinh nay cho tuyén Metro s6 2 1a 2.250.237.010.237 dong.

- Budc 2: Xac dinh gid tri K.

Ap dung céng thuic 2, gi tri K’ dugcxac dinh nhu sau:

K' = f(K..R..0)=log(K)x(1+ K.Y
=K' = f(2,11; 1,075; 15) =log(2,11)(1+1,075)"
=K =0,381

Sau khi xac dinh cac thanh phan ctia cong thic 1, ta co
gia tri du doan ctia cong tac GPMB & nam 2022 tai tuyén
Metro s6 2 nhu sau:

G=GxK x| (1+K) +K]
= G =2.250.237.010.237x0,381x (2,563 + 2,572)
= G =4.398.636.349.680 /iodg

So sanh véi gia tri GPMB cua ttuyén Metro s6 2 tai Bang
2.1tanhanthay c6 suchénhléch tuong d6i nho, khoang 6%
50 vGi gia tri ap dung theo phuong phap ma tac gia dé xuat
(4.138.984.272.299 déng so vGi 4.398.636.349.680 déng).
Su chénh léch 6% la do hai yéu t6 chinh: sy chénh léch don
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gia dat thuc té do Nha nudc quy dinh gita nam 2007 va
nam 2022; ty lé lam phat ctia dat nudc ta ngay cang giam.
Tuy nhién, véi mot gia tri du doan cé su chénh léch 6% la
hoan toan chap nhan dugc, chinh vi vay, phuong phap dé
xuat nay c6 thé ap dung dé du doan gia tri cong tac GPMB
cla cac tuyén Metro trong tuong lai.

4, KET LUAN

Bai bao da téng két lai cach thuc thuc hién cong tac
GPMB & mot s6 nudc I6n trén thé gidi cling nhu tai dat
nudcta. Qua do, tac gia ciing da phan tich cac yéu té da anh
hudng dén tién do ctia cdng tac GPMB tai tuyén Metro s6
2. Mot trong nhing diém nhan cla bai béo nay la tac gia
da dé xuat mét phuong phap dé du doan gia tri thuc hién
cdng tac GPMB ctia mot du an Tuyén Metro trong tuong
lai. K&t qua ca phuong phap da dugc kiém ching dé du
doan gia tri thuc hién céng tac GPMB tai tuyén Metro s6
2. Phuang phap nay khong chi dua ra mét giai phap thuc
hién, ma con dam bao tinh minh bach va cong bang trong
viéc xac dinh gia tri nay. Tuy nhién, phuong phap dé xuat
chi méi thé hién @6 chinh xac tai cong trinh dudng sat d6
thi, d€ cai thién do chinh xac cia phuong phap nay, ching
ta can kiém tra & loai cong trinh xay dung khac nhu cau,
dudng bo... Tac gia hy vong rang nhiing kién thuc va kinh
nghiém dugc trinh bay trong bai bao sé giup dinh huéng
cho cac céng tac GPMB trong tuong lai va cai thién hiéu
qua kha nang thuc hién trong van dé nay.

Loi cdam on: Chung t6éi xin cdm on Trudng Dai hoc
Bach khoa (Pai hoc Quéc gia TP. H6 Chi Minh) da hé trg
cho nghién ctiu nay. Bong thdi, chiing téi cling xin cdm on
Ban Quan ly Budng sat dé thi da cung cap s6 liéu trong qua
trinh thuc hién nghién ctu.
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Cong nghé blockchain va céc ing dung tiém nang cda ndé

cho nganh logistics va van tai
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TOM TAT: Blockchain Ia cdéng nghé cét 16i duoc su
dung dé tao ra tién dién t&, nhu bitcoin. La mét phan
clia cudc cach mang céng nghiép 1an thi tu ké tU khi
phat minh ra dong co hoi nudc, dién va cong nghé
théng tin, cong nghé blockchain d& duoc Ung dung
trong nhiéu linh vuc nhu tai chinh, tu phap va thuong
mai. Bai bdo hién tai tap trung vao cac ung dung
xUat nhap khau, logistics, van tai tiém nang cda ndé va
khdm pha cach céng nghé blockchain cé thé duoc
st dung. Bai bdo gidi thiéu vé lich st cla blockchain,
cac tinh nang va uu diém clia céng nghé blockchain,
sau dé la kham pha mét sé ing dung blockchain cho
nganh logistics, van tai.

TU KHOA: Blockchain, logistics, van tai, hop déng
théng minh, uu diém céng nghé blockchain, Ung
dung céng nghé blockchain.

ABSTRACT: Blockchain is the core technology used
to create cryptocurrencies, like bitcoin. As part of the
fourth industrial revolution since the invention of the
steam engine, electricity and information technology,
blockchain technology has found applications in many
fields such as finance, justice and commerce. The
current paper focuses on its potential import-export,
logistics, and transportation applications and explores
how blockchain technology can be used.

This article infroduces the history of blockchain, the
features and advantages of blockchain technology,
then explores some blockchain applications for the
logistics and transportation industry.

KEYWORDS: Blockchain, logistics, transport,
smart contract, blockchain technology advantages,
blockchain technology application.

1.DAT VAN BE

*Blockchain la gi?

Cong nghé chudi khoi (blockchain) con dugc goi la
c6ng nghé sé cai phan tan. N6 cho phép ngudi tham gia
dam bdo viéc thanh todn cac giao dich, dat dugc giao
dich va chuyén tai san vai chi phi thdp (Tschorsch va
Scheuermann 2016). C6 thé thdy mét luéng mau giao dich
blockchain tién dién t& nhu sau: Ngudi dung A bat dau giao
dich véi ngudi dung B thong qua mang blockchain ngang
hang. Bang ching nhan dang mat ma (mét cap khéa céng
khai va riéng tu) dugc st dung cho mang dé xac dinh duy

nhat ngudi dung A va ngudi dung B. Sau dé, giao dich sé
dugc truyén tGi viing nhé ctia mang blockchain dé cha xac
minh va xac thuc giao dich. Kh&i méi dugc tao ra bang cach
thu dugc mot s6 lugng nut nhat dinh da dugc phé duyét,
diéu nay dugc goi la dat dugc su déng thuan.

Sau khi dat dugc su dong thuan, “khéi” méi trén toan
bd mang blockchain dugc hinh thanh va méi nat cap nhat
ban sao tucng Ung cta s6 céi blockchain. Khéi nay chia
tat ca cac giao dich da xay ra trong thai gian nay. N6 dugc
“lién két” véi khoi gée trong mang théng qua chirky s6 (Yli-
Huumo et al. 2016). Giai doan d6ng thuan dat dugc théng
qua viéc st dung thuat toan déng thuan. Qua trinh nay
dugc goi la khai thac. Cu thé, mang ngang hang dat dugc
su déng thuan vé trang thai hién tai clia s6 cai phan tan
(Kraft 2016). Mbi nut c6 thé bd phiéu théng qua stic manh
CPU clia né dé chdp nhan cac khéi hgp 1& bang cach lay cac
phan mé& réng hodc ti chéi cac khéi khéng hap 1é biang
cach tur ch6i cac phan ma réng. Moi quy tac va uu dai bat
budc déu cé thé dugc thuc hién théng qua cc ché déng
thuan nay (Nakamoto 2008). Mbi giao dich trong mot khéi
dugc gén thé bdi mét dau thai gian cu thé. Hai khéi cling
dugc lién két vai nhau bang mét dau thai gian. Do dé, dir
liéu trén blockchain cé thudc tinh thaoi gian va do dai cta
chuéi lién tuc tang 1én. N6 cé nghia 13, blockchain la mot
bién thé phan tan trién khai dich vu dau thoi gian (Haber
va Stornetta 1991). Blockchain st dung phan ciing chuyén
dung dé xay dung chudi di liéu mat ma 16n va ham bam
SHA-256 dugc st dung dé ngan chan viéc gid mao di liéu
clia ngudi dung bén thu ba (Tschorsch va Scheuermann
2016). Bat ky nd luc nao dé thay déi du chi la mét chat
thong tin cling sé pha vé cac day chuyén hién cé. No6i tom
lai, blockchain 1a mét s6 cai cong cong ky thuat s6 phi tap
trung va dang tin cay. N6 st dung cac ky thuat phan tan va
thuat toan dong thuan dugc duy tri bai tat ca nhiing ngudi
tham gia.

Blockchain khéng chi la moét loai co s& ha tang internet
m&i dua trén cdc Ung dung phan tan ma con la mét loai
mang ludi chubi cung (ing mai. V€ ca ban, blockchain la
mot mang lugi may tinh (ndt) phan tan dugce st dung dé
duy tri nguodn chia sé thong tin. Mbi nat duy tri tinh bao
mat va do chinh xac cta théng tin bang cach luu git mot
b6 s6 cai hoan chinh cla cac giao dich trong qua khu. Khi
mot khéi méi dang dugc tao bdi ngudi khai thac, ngudi dau
tién xac nhan tat ca cac giao dich trong khéi va giadi quyét
van dé toan hoc bang céach tao chirky sé cho khéi dap ting
quy tac dugc xac dinh trudc bang cach st dung ham bam.

Hién tai, cong nghé blockchain da dugc ing dung trong
nhiéu linh vuc khac nhau nhu tién dién tir trong linh vuc tai
chinh, bao gém Bitcoin, Ethereum va Zcash (Zerocash)...
Bitcoin la mang thanh toan ngang hang dau tién cta tién
dién t dua trén cong nghé blockchain. M6t trong nhiing
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tinh ndng quan trong clia cdng nghé blockchain la cé bao
nhiéu nat trong mang blockchain phan tan duy tri su déng
thuan va mang blockchain Bitcoin dp dung thuat toan
déng thuan phan tan Proof-of-Work (PoW) dua trén ham
bam (Nakamoto 2008).

2. CACTINH NANG CUA CONG NGHE BLOCKCHAIN

T quan diém ky thuat, cdng nghé blockchain c6 4 tinh
nang: phan quyén, truy xuat ngudn goc, bat bién va thudc
tinh tién té.

Phi tap trung dé cap dén cac quy trinh xac minh, luu
trlr, bdo tri va truyén d liéu trén blockchain dua trén cau
trdc hé théng phan tan. Trong cdu trdc nay, su tin cdy gita
cac nut phan tan dugc xay dung thong qua cac phuaong
phép toan hoc hon la cac té chic tap trung.

Kha nang truy xuat nguén goc ¢ nghia la tat ca cac
giao dich trén blockchain dugc sap xép theo thur tu thoi
gian va mét khéi dugc két néi vai hai khoi lién ké bang
ham bam mat ma. Do dd, moi giao dich déu c6 thé theo
doéi dugc bang cach kiém tra thong tin khéi dugc lién két
bdi cadc khoa bam.

C6 hai ly do cho thay cdng nghé blockchain la bt bién.
MOt mat, tat ca cac giao dich dugc luu trir trong cac khoi
vGi moét khoa bam lién két ti khdi trudc va mot khéa bam
trd dén khai ti€p theo. Gia mao vai bat ky giao dich nao sé
dan dén cac gia tri bam khac nhau va do dé sé bi phat hién
bdi tat ca cac nut khac dang chay chinh xac cing mot thuat
toan xac thuc. Mat khac, blockchain 1a mot s6 cai cong khai
6 thé chia sé dugc luu tri trén hang nghin nat va tat c cac
s6 cai tiép tuc déng bo hoa trong thai gian thuc. Gid mao
thanh céng sé can phai thay déi hon 51% sé céi dugc luu
tr{r trong mang (Tschorsch va Scheuermann 2016).

3. UU DIEM CUA CONG NGHE BLOCKCHAIN

Xudt phat tir 4 tinh nang ky thuat dugc dé cap & trén,
mot s6 uu diém cla Ung dung cla chidng bang cach si
dung céng nghé blockchain dugc mé ta nhu sau:

-Do tin cdy: Ban chat phitap trung cia mang blockchain
thay d6i co s& dir liéu clia toan bo hé sa giao dich tir s6 cai
déng va tap trung chi dugc duy tri bdi mot s6 t6 chic dugc
c6ng nhan sang ma& s6 céi phan tan dugc duy tri b&i hang
chuc nghin nut. Su ¢6 ctia mét nat duy nhat khong anh
hudng dén hoat déng clia toan mang. Diéu nay tranh dugc
16i duy nhat va dam bao dé tin cay cao cla cac ing dung
dugc xay dung trén cong nghé blockchain.

- Su tin tudng: Mang Iugi blockchain cling lam cho su
tin tudng trd nén phi tap trung. Khéng giéng nhu sy tin
tudng tap trung ma chung ta cho la duong nhién, chdng
han nhu chinh pht Trung uong phat hanh tién té va ngan
hang thuong mai, mang blockchain hoat ddng nhu nhiing
ngudi mang tin thac mai véi sé cai phi tap trung. Cac s6
céi nay dugc chia sé gilta mot mang lugi cac ndt chong gia
mao (Underwood 2016).

- Bdo mat: Mang blockchain stir dung ham bam mot
chiéu, day Ia mét ham toan hoc nhan mét chubi dau vao cé
dé dai thay déi va chuyén déi nd thanh mét chudi nhi phan
c6 do dai ¢6 dinh. Dau ra khong c6 méi quan hé ré rang vai
dau vao. Qua trinh nay kho cé thé dao ngugc vi chi can dua
ra dau ra thi khéong thé xac dinh dugc dau vao (Yli-Huumo
et al. 2016). Hon nira, kh6i méi dugc tao ra tuan theo dung
chudi thaoi gian tuyén tinh.

- Hiéu qua: Tat ca di liéu dugc chay tu dong théng
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qua céac thu tuc dugc thiét 1ap trudec. Do do, cong nghé
blockchain khéng chi co thé giam déng ké chi philao déng
ma con nang cao hiéu qua. Doi vdi tién té ky thuat s6 cua
Blockchain 1.0, tu déng hda s6 cai phan tan cha yéu la tu
déng hoa thanh toan. Cong nghé chudi khéi co thé tang
téc do thanh toan bu trir va x ly cac giao dich tai chinh
nhat dinh bang cach giam sé lugng cac bén trung gian lién
quan va bang cach lam cho qua trinh diéu chinh nhanh hon
va hiéu qua hon (Wang et al. 2016).

4. UNG DUNG CONG NGHE BLOCKCHAIN TRONG
LOGISTICS VA VAN TAI

* Cdc ng dung tiém ndng trong tuong lai st dung céng
nghé blockchain:

C6ng nghé blockchain sé giup nganh van tai bién dat
dugc hai muyc dich sau:

- Ung dung céng nghé blockchain cho viéc quan ly,
theo doi van chuyén hang hoéa trén toan cau moét cach
minh bach va khéng thé siia déi.

- Ung dung céng nghé blockchain dé thay thé thi tuc
gidy t& phuc tap, day nhanh tién d6 van chuyén hang hoa
bang hgp déng thong minh (smart contract).

Hop dbng théng minh chay trén mang blockchain
Ethernum vé co ban la mét giao thic may tinh mé phong
mot hop déng thuc (chdng han nhu giao dich kinh té, viéc
lam...) (Kosba va cong su 2016). N6 c6 thé hd trg dam phén
hgp dong, don gidn héa cac diéu khoan hop déng, trién
khai thuc hién hop déng va xac minh trang thai thuc hién
hgp déng. N6 danh dau danh tinh chinh xéc va duy nhat
cla cac bén trong giao dich (d6i tugng hgp déng) thong
qua phuong thuc ky thuat s6 va quy dinh quyén va nghia
vu cla ca hai bén (diéu khoan hgp déng) bang ma. Hop
déng thong minh khong chi lam gidm “chi phi ctia bén thu
ba”trong céc giao dich truyén thong ma con dam bao dang
ké tinh bado mat va dd tin cay cla giao dich.

Blockchain la mot céng nghé chubi khéi gitp chia sé
thong tin mot cach an toan va hiéu qua. N6 tao ra mét hé
théng s6 cai luu trit cac giao dich mot cach bén ving bai
cac hé thong may tinh phan phaéi.

Su phan tan, tinh bat bién, su minh bach gitp cach
mang héa phuaong thiic x ly chudi cung ing cdia nganh
xuéat khau.

Logistics bao gébm khuén khé dé quan ly cac lubng
hang héa luu chuyén, luu kho va an ninh.

Mot chudi hdu can thudng trai qua nhiéu khau va nhiéu
vi tri khac nhau gay khé khan cho viéc theo déi, ki€ém tra va
xac nhan trén toan chubi.

Blockchain s& htu kha nang giai quyét cac van dé trén
nh& cudn s6 cdng minh bach, cung cap cho khach hang va
nhén vién ki€ém toan theo déi toan bo hanh trinh san pham
trudc khi né dén diém cudi.

Blockchain con gitip loai cac bén trung gian khéng can
thiét, nh& dé gidm dang ké khéi lugng cdng viéc, giam sai
s6t va ngan ngtra cac hanh vi gian lan.

Luc nay day, iing dung blockchain chinh la mét trg thu
dac luc déi véi hoat dong hai quan nha kha nang truy xuat
nguén géc va chat luong cling nhu cac thong tin lién quan
vé hang hda. Néu céc thong tin vé hang héa dugc luu tri
trén blockchain tir khau san xudt, nudi trong téi khi xuat
nhap khau, nhan vién hai quan sé dé dang xac dinh duoc
nguodn géc, chat lugng, ty 1& ndi dia va cac thong tin lién
quan khac dé ap muic thué phu hop va chinh xéc t6i da.



Chinh nhd& khau kiém tra chinh xac ma san pham dén
tay ngudi tiéu dung sé chudn trén tiing mm ti ngudn goéc
dén chat lugng trén mat bang kha tap nham, thiéu trung
thuc trong khau khai bdo sdn phdm clia cac nha san xuat
hay nha phan phéi nhu hién nay. M6t lan nita, chdng ta can
g dung blockchain dé dua ra quyét dinh tiéu dung chinh
xac nhat.

C6thé ban sé khdng ngd rang Walmart la mét trong nhiing
doanh nghiép tién phong s dung ting dung blockchain, tham
chi ga khéng 16 ban 1& nay da st dung blockchain tir nam 2016
dé theo déi nguén lon nhap tu Trung Quéc dén My, hay méot
nhém néng dan & tiéu bang Arkansas da in ma QR trén thung
dung thit ga dé theo dai giao dich.

Tat ca nhing Gng dung nay déu giip nha cung cap
gidm thiéu s6 lugng thuc phdm bi hu héng va ngan chin
bénh dich tran lan, m& ra mét tuong lai méi néi chung cho
ing dung blockchain vao xudt nhap khau, ddm bao an toan
tiéu dung cho dau ra moi san pham.

* Cdc ting dung blockchain trong nganh logistics, van tai:

- Maersk - IBM: Maersk la mét trong nhiing cong ty van
tai bién 16n nhat thé gidi da hgp tac vai IBM xay dung nén
tdng blockchain mdi, iing dung cho nganh Logistics. Bay
dugc xem la cudc cach mang lam thay déi toan bo viéc van
chuyén hang hoa toan cau.

- FedEx - BiTA: Tap doan van chuyén va logistics FedEx
dang chuyén sang cdng nghé phan quyén bang cach trién
khai cac gidi phap blockchain vao cac quy trinh c6t 16i ctia
minh, dang hop tac véi Blockchain in Transport Alliance
(BIiTA) - mot nhém codng ty hang dau vé van chuyén hang
hoa qua dudng thuy, van tai va logistics, d€ cing nhau phat
trién va trién khai cong nghé blockchain trong céac hoat
doéng hang ngay.

- Samsung SDS: Samsung SDS, céng ty con vé IT va
clng la nha cung cdp cong nghé cho tap doan dién tu
khéng 16 Samsung sé bt dau khéi dong du an blockchain
thi diém cho nganh Logistics dé theo déi hang nhap khau,
xuat khdu va vi tri clla cac 16 hang. May man la da hoan
thanh thanh cong dgt thit nghiém dau tién ctia mot 16
hang dugc theo déi toan bd trong qua trinh van chuyén,
bao gém dat va giao hang tir Han Quéc sang Trung Quéc.
SDS da xudt sac dat dugc muc tiéu xd ly “tat cd cac mat
hang xuat khiu va nhap khiu” tai Han Quéc bang cach s
dung blockchain.

5.KET LUAN

Blockchain vé co ban Ia mét cong nghé s6 céi phan tan,
st dung cac ky thuat mat ma va cac thuat toan dong thuan
phan tan dé tao ra cac tinh nang phan quyén, truy xuat
nguén goéc, bat bién va cac thudc tinh tién té. Thudc tinh
tién té cla nod co tiém nang kich hoat nhiéu tng dung séng
tao cho nganh Logistics va van tai.

Doi véi cac nha nghién ctu, blockchain c6 tiém néng
tuyét vai dé dugc Ung dung rdng réi trong nganh GTVT.
Tuy nhién, rat it nghién ctiu dugc thuc hién. Sé la mot thach
thic néu nghién ctu ky hon vé cac cht dé nay, né cé thé
mang lai nhitng co hoi nao cho cudc cach mang van tai?
Lam thé nao dé st dung tét hon tai san tién ky thuat s6 dé
nang cao déng lyc va thanh tich trong nganh Logistics va
Van tai?

Dai vai cac nha phat trién, nhimng y tudng sang tao nay
chi 1a nhiing budc dau tién cda viéc dp dung blockchain
vao nganh Logistics, Van tai. N6 cling la mét phan quan
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trong dé phat trién cac nén tdng va phan mém vé van tai,
logistics, mang lai nhi€u thach thiic cho cac nha phat trién.
Lam thé nao dé xay dung mét nén tang blockchain dap ting
nhu cau dugc ca nhan héa clia ngudi dung? Lam thé nao dé
két hgp phan ciing véi blockchain dé tao ra méi trudng thu
thap va ghi dit liéu? Lam thé nao dé duy tri mot khéi lugng
I&n dir liéu giao dich va tich hgp cong nghé blockchain vao
cac cdng cu va hé thong logistics, van tai hién c6?

DaGi vai cac cong ty van tai, mot so loi ich cla viéc ap
dung c6ng nghé blockchain dé thiét ké cac hoat déng van
tai dua trén hop déng théng minh cé thé dugc xac minh,
manh mé va c6 thé theo déi. Tinh ndng minh bach nay la
mot sy bdo vé manh mé cho nhimng cong ty van chuyén
hang hoa ciing nhu chd hang, cac bén cé lién quan.

Coéng nghé blockchain hién thuc hoa bao mat, quyén
riéng tu, su tin cay va binh dang cta thé ky 21. Bdo mat dé
cap dén viéc bdo vé céc tai san va thong tin cé gia tri.

Quyén riéng tu c¢6 nghia Ia mbi nat luu sé cai hoan
chinh, bao gobm tat ca thong tin ngoai trir danh tinh thuc.
Vi lgi ich riéng tu, danh tinh cGia ngudi dung déu dugc thé
hién bang s6 ID. N6 c6 nghia la cong nghé blockchain bao
vé quyén riéng tu clia nha giao dich, vi khong ai khac cé
thé c6 khoa ca nhan. Trong kich ban van tai, tat ca thong
tin vé van tai hang héa duoc ghi lai trén blockchain chi cé
thé dugc 18y bang khoa riéng clia ngudi dung duy nhat ctia
né. Nhiing ngusi khac khong thé truy cap dugc, cd nghia
la quyén riéng tu clia ngudi dung blockchain ¢6 thé dugc
dam bao tot.

Da6i véi niém tin, hanh vi clia cong ty van tai, cht hang
va cac bén c6 lién quan déu dugc ghi lai va giam sat khi
hgp déng thong minh va blockchain dugc ap dung. Su tin
cay gilia cac chl thé dya trén chinh cong nghé, khong phai
bén thu ba.
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TOM TAT: Nha kho 13 méot thanh phan quan trong
trong chudi cung Ung. Ngay nay, nha kho véi cac hé
théng xép d& ty déng dugc Ung dung ngay cang
nhiéu. Bai bdo trinh bay van dé diéu dé hoat déng
cla thiét bj xép d& nham t6i uu thoi gian nhap xuat
hang hda cla kho. Nha kho duoc phan chia khu vuc
luu trd dua trén cac 1op hang héa. M6t gidi thuat 16i
uu dugc dé xuat dé diéu dé thiét bi va mé phong sé
duoc ap dung dé danh giad su hiéu qua cla gidi thuat.

TU KHOA: Nha kho théng minh, hé théng xép dg,
diéu d¢, téi uu.

ABSTRACT: Smart warehouses are an important
mode in the supply chain. Nowadays, the automated
storage and retrieval systems (AS/RS) are applied
widely in the industries. This study presents the
scheduling problem for the AS/RS in order to
minimize the operation time of all jobs. The
warehouses are designed based on the class-based
dedicated storage location policy. A meta-heuristic
is suggested to find the near optimal solutions.
The numerical examples are used to verify the
performance of the algorithm.

KEYWORDS: Smart warehouse, automated storage/
retrieval system, scheduling, optimization.

I. DAT VAN PE

Ngay nay, nha kho théng minh dugc s dung ngay
cang nhiéu. Nha kho c6 s dung cac thiét bi xép d& tu
dong, viéc sap xép hang hoa vao kho sé do céc thiét bi
nay dam nhiém. Tuy nhién, viéc van hanh cac thiét bi nay
sao cho hiéu qua la mét van dé can nghién ctu. Bai bao
sé tap trung vao viéc diéu phéi van hanh clia cac thiét bi
x€p d& tu déng. Van dé nghién ctu diéu do6 cho thiét bi
x€p d& trong nha kho chua dugc nhiéu tac gia trong nudc
nghién ctu. Do d6, viéc nghién cu van dé nay sé dong
go6p cho viéc van hanh nha kho trong hién tai va tuong lai
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cGa Viét Nam. Tuy nhién, viéc nghién ctiu van dé vé tén kho
va van hanh trong nha kho dugc nghién ctu nhiéu trén
thé gidi. [1] Tac gid nghién clru van dé chién lugc ton kho,
vGi muc tiéu téi thiéu chi phi luu trir. Bén gidi thuat kinh
nghiém dugc tac gid dua ra dé xac dinh muc tén kho cho
céac san pham can luu tri. Cac gidi thuat dugc tac gia danh
gid thong qua mo phong va tu di liéu 16n trong thuong
mai qudc té. [2] Cac tac gia da nghién cliu vé viéc téi uu vi
tri cho trung tam phan phaoi va quy tac luu kho déng thai.
Mét giai thuat gébm hai giai doan dugc phat trién dua trén
ly thuyét xé€p hang va t8i uu ngau nhién dugc phat trién,
trong giai doan mét chudi Markov dugc dung dé phan tich
luong luu trir va trong giai doan hai, giai thuat di truyén
(Genetic Algorithm) dugc dung dé tim kiém vi tri t6i uu
cho trung tdm phan phdi. [3] 1a mét bai nghién cuiu téng
hgp cac nghién ctu vé luu tri dua trén I6p trong nha kho
va cac van dé vé phan chia khu vuc d€ hang héa trong kho.
Dai véi bai toan van chuyén hang héa trong kho nghién
clu [4] xtt ly van dé kho luu ban tu déng, nai nha kho luu
trit nhiing kién hang di dong. Mét dan vi luu tri ¢é thé luu
trir nhiéu don vi hang hoa va cling c6 thé mét kién hang
chiém nhiéu don vi luu tri. Nhém tac gia da dé xuat quy
luat dua trén van toc luu trit d€ phan chia khu vuc luu trit
cla nha kho. Ngoai ra, con nhiéu nghién ctiu khac nghién
clru vé van dé luu trir trong nha kho nhu [5, 6]...

Bai bao sé tap trung gidi quyét bai toan diéu d6 cho
thiét bi luu trir tu déng xép dé hang héa trong kho, ca
hang xuat va hang nhap dugc quan tam déng thai, thém
vao dé chién lugc hanh trinh kép (dual-cycle) dugc van
dung trong qua trinh diéu dé thiét bi.

Bai bao sé dugc b tri phan ké tiép sé mo ta chi tiét
van dé diéu d6 thiét bi luu trit. Phan ba thé hién giai thuat
Simulated Annealing dugc st dung dé tim kiém I5i giai
gan t6i uu. Phan bédn moé phong s sé dugc ap dung dé
danh gia hiéu qua cuta giai thuat. Phan cudi cling sé la két
luan cda nghién cuu.

2. MO TA VAN BE

Van dé luu trit trong kho dugc nghién ctu nhiéu trén
thé gidi, trong bai bao nay, viéc luu trir dugc thiét ké dua
trén chién lugc luu kho theo 16p sdn pham. Cac sdn phadm
dugc phan thanh ba I6p, theo cac nghién cdu trudc, viéc
Iuu kho nay hiéu qua [4]. Cac san pham sé dugc sdp xép
theo thd tu gidm dan cda ti s6 gilta tan suat luu trir va yéu



cau don vi luu trit can thiét. 20% san pham co ti s6 nay 1én
nhat sé dugc x&p vao 16p 1, 30% san pham cd ti 1é nay I6n
ti€p theo dugc x€p vao I6p 2 va phan con lai dugc xép vao
I6p 3. DG vai mot kho hang, cra kho hang duoc lap & vi tri
trung diém clia canh dai sé t6i uu vé thdi gian xép dé hang
hoéa. Hinh 2.1 thé hién bé tri mat bang nha kho. Clra dugc
kho dugc bé tri phia I6p 1 va nam trung tam canh dai.

L6p 3

Lép 2

Lép 1

Hinh 2.1: B6'tri mat bang cac Iop

Trong bai bao nay, hang héa xép d& dugc phan lam hai
loai, hang xuat va hang nhéap. Do d6, mét chién lugc dugc
ap dung dé t6i uu thai gian di chuyén cua thiét bi xép d&
dugc ap dung, d6 la hanh trinh kép. Trong chién lugc nay,
khi thiét bi nhan mét hang nhap sé di chuyén hang ti ctia
vao vi tri luu trl, sau d6 sé di chuyén dén vi tri ctia hang
xuat d€ mang hang dén clra xuat. V&i chién lugc di chuyén
nay, quang dudng di chuyén khéng tai cta thiét bi dugc
rat ngan.

Bai toan diéu do thiét bi xép d& trong kho c6 muc tiéu
la t6i thiéu quang dudng di chuyén cla thiét bi. Bén dudi,
phuaong trinh (1) 1a ham muc tiéu cta bai toan téi thiéu
thai gian di chuyén cla thiét bi xép dé.

Muc tiéu:

Min T(,':iidvx,/ (M

Trong do:

TC - T6ng thai gian di chuyén cua thiét bi xép dd;

n - S6 lugng san pham can thuc hién;

i,j - Chi s6 clia san pham;

d, - Thai gian dé van chuyén san phdm j néu san phdm
i dugc thuc hién trudcj;

x, - Bién quyét dinh, 1 néu san pham i dugc tién hanh
ngay trudc san pham .

Phan ké tiép clia bai bao sé dé cap chi tiét hon vé giai
thuat dung dé giai quyét bai toan diéu do thiét bi xép dé.

3. GIAI THUAT SIMULATED ANNEALING (SA)

DPé tim I6i gidi cho bai toan diéu do thiét bi xép dg,
gidi thuat SA dugc dé xuat dé tim kiém 1oi gidi. Hinh 3.1 thé
hién luu d6 thuat toan. Lai giai ban dau dugc miéu ta la
mot chubi cac cong viéc dugce tao ngau nhiéu. Cac 16i giai
lan can dugc tao ra bang cach thay déi vi tri mét cach ngau
nhién hai cong viéc trong chubi. Chién lugc lam ngudi cla
gidi thuat dugc dua trén phuong trinh (2).

I, = Tr* @

Trong do:

T, - Tham s6 clia gidi thuat, gia tri tai vong ldp dau tién;
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m-Tham s6 cla giai thuat, cong boi;
k - Chi s6 chia vong lap.
Gidi thuat nguing lai khi T, < ¢, tham s6 gidi thuat.
Batdau
Khoi tao 16i gidi ban dau (1S)

Loi giai hién hanh (CS) =1S
Loi gidi t&t nhat (BS) = IS

Tao |&i giai 1an cén (NS)

T, =Tz

TC(NS) < TC(CS) hoic Sai
TC(CS)-TC(NS)

Fse t

bung

CS=NS

TC(CS)<TC(BS) Sai

BS=CS

Tk <& Sai

Blng

Két thuc

Hinh 3.1: Luu dé thut toan

4. THUC NGHIEM SO

Giai thuat SA c6 3 tham s6 la T, mva €. Trong bai bao,
3 tham sé nay dugc thiét ké dua vao thiét ké thuc nghiém
(DOE). Tién hanh quy hoach ta c6 két qua clia cdc nhan t6
chinh nhu Hinh 4.1.

T Pl EPSILON

i

0 50 100,999990 0,999995 0,99999999 0,005 0,010

Hinh 4.1: Ba tham sé duoc kh3o sat

Theo Hinh 4.1, tham s6 £ c6 it anh hudng téi két qua
cla giai thuat. Gia tri t6i uu cia hai tham sé con lai theo
Hinh 4.2, trong d6 dudng gach thang ding thé hién gia tri
t6i uu, T= 100 va 1= 0,99999999.

T Pl

g
o o
05‘99 09*%

Hinh 4.2: Gia tri t6i uu cuda hai tham sé giai thuat
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VGi gia tri cGa cac tham sé dugc tim ra ti phuong
phap thiét ké thuc nghiém, giai thuat dugc tién hanh chay
thuc nghiém s6 dé danh gia hiéu qua cla gidi thuat. Giai
thuat dugc dé xuat dugc so sanh véi mét giai thuat kinh
nghiém dugc goi la “khoang cach ngan nhat”. Giai thuat
kinh nghiém nay dugc tién hanh dua trén quy luat: tim san
pham cén tién hanh ké tiép gan nhat so vdi vi tri hién tai
cla thiét bi.

Bidng 4.1. Két qua thuc nghiém sé

Thai | Giai thuat
STT |[Nhap |Xuat| Téng SA gian kinh  |B-Ax100%
(giay)|nghiém (B)
Trung| Do
binh | léch
(A) |chudn

1 100 | 100 | 200 |5.437| 2,37 |1.266 5.718 4,91

2 90 | 100 | 190 |5.192| 3,12 (1.210 5.533 6,17

3 90 | 90 | 180 |5.071| 2,48 |1.167| 5.299 4,30

4 | 100 [ 90 | 190 |5.384| 0,00 [1.094| 5.651 4,72

5 80 | 100 | 180 |5.050| 0,00 |1.186| 5.389 6,29

6 | 100 | 80 | 180 |5.370| 0,00 [1.179| 5.644 4,85

7 80 | 80 | 160 [4.750| 0,98 |1.090| 4.935 3,75

8 70 90 | 160 |4.763| 0,00 [1.115 5.099 6,59

9 90 30 | 120 |5.014| 0,00 [1.043 5218 391
10 70 70 | 140 |4.503| 0,98 | 893 4.740 5,00
11 | 60 | 80 | 140 |4.151| 0,00 | 954 4.382 527
12 80 | 60 | 140 |4.634| 0,00 | 929 4.841 4,28
13 60 | 60 | 120 |3.571| 0,40 | 848 3.812 6,33
14 50 70 | 120 |3.776| 0,00 | 823 3.930 3,92
15 70 50 | 120 |4.355| 0,00 | 811 4.552 4,33
16 50 50 | 100 |2.720| 0,00 | 752 2.876 5,42
17 | 50 | 60 | 110 |3.076 | 0,00 | 803 3.220 4,47
18 50 | 40 90 |2.650| 0,00 | 700 2.775 4,50
19 40 50 90 |[2328]| 0,00 | 592 2499 6,84
20 40 | 40 80 |1.954| 0,00 | 505 2.049 4,64

Dua vao két qua chay thuc nghiém sé véi sé luong
hang nhap va hang xuét thay déi giai thuat SA cho két qua
t6t hon giai thuat kinh nghiém tir 3,9% dén 6,9%, thai gian
tinh toan khodng 1.300 giay, tuc khodng 21 phut cho mét
bai toan diéu dé 200 kién hang xuat nhap la mét thai gian
hop ly. Trong qua trinh thuc nghiém, mot bai toan dugc
gidi 5 1an dé kiém tra su 6n dinh cla thuat toan vi giai thuat
SA la moét giai thuat dua trén qua trinh ngau nhién. Tuy
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nhién, do léch chudn cla céac lan chay la rat nho, diéu nay
chung t6 gidi thuat da c6 su én dinh can thiét.

5. KET LUAN

Bai bao da nghién ctru van dé xép d& hang héa trong
mot kho théng minh, nai c6 hé thong xép dé tu déng. Nha
kho dugc thiét ké dua trén chién lugc luu kho theo 16p san
pham. Mét gii thuat SA da dugc dé xuat dé tim dudng
di chuyén cho thiét bi xép d& tu dong. Két qua phan thuc
nghiém sé da chiing minh giai thuat cho két qua tét hon
giai thuat kinh nghiém. Giai thuat con ching té tinh hiéu
quéa théng qua d6 1éch chuén céc 1an tinh toan khac nhau
nhé va thai gian tinh toan khoang 21 phat la hgp ly dé
diéu d6 khoang 200 1an xuat nhap cta kho.

L&i cdm on: Bai bao nay 1a san phdm cla dé tai nghién
cltu ma s6 20221063/HD-KHCN thudc Trudng Dai hoc
Nguyén Tat Thanh.
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Cac rui ro an ninh mang va bién phap doéi phd
ap dung cho tau bién Viét Nam

trong thoi dai chuyén dai s6

= ThS. NGUYEN THANH TRUNG
Trudng Dai hoc Hang hadi Viét Nam
Email: nguyenthanhtrung@vimaru.edu.vn

TOM TAT: Bai bao xac dinh cac rdi ro mang trong
khéng gian s8, cac rdi ro nay ngay cang duoc danh
gid va kiém soat manh mé hon, dac biét trong thoi
dai chuyén ddi s6. Nganh céng nghiép tau bién noi
chung va céng nghiép ftau bién cda Viét Nam noi
riéng khédng nam ngoai xu huéng dé. No ciing dang
chuyén minh manh mé va hoa nhap sau vao xu thé
chung cla thoi dai, tr d6 can thiét va cap bach phai
dua ra cac bién phap déi phé dé bao vé hé thdng
trudce cac rdi ro, cac diém yéu va cac 16 hdng mang.

TU KHOA: Rui ro an ninh mang, hé thdng céng nghé
théng tin, hé thédng céng nghé khai thac, tinh bao mat,
tinh tich hop va tinh sdn ¢, tfrung tdm an ninh mang.

ABSTRACT: The artficle indentified cyber risks in
digital space. Risks assessed and controolled more
strongly, especially in the era of digital transformation.
The shipping industry in general and that in Viet
Nam in particular is not an exception to that trend,
it has also changed sfrongly and integrated in to the
general frend of the times, therefore, it is necessary
and urgent to fake counter measures to protect
the system against network risks, weaknessess and
vulnerabilities.

KEYWORDS: Cyber risk, information technology system,
operational technology system, the confidentiality, integrity
and availability, the center for internet security.

1. DAT VAN BE

Ngay cang nhiéu hé théng xuat hién trén tau phu thudc
vao sy tich hop, vao cdng nghé sé héa va vao su tu dong
hoéa can dugc quan ly, kiém soat chat ché do ton tai rti ro
mang. Khi cong nghé tiép tuc phat trién, trong dé céng
nghé thong tin va cong nghé khai thac trén tau dang dugc
nGi mang ndi bo vaéi nhau va dugc két ndi mang toan cau

thi viéc két néi nhu vay dem dén rti ro 16n hon vé quyén
dugc truy cap hodc rdi ro bi tan cong téi cac hé thong thiét
bi va hé théng mang trén tau. Rdi ro mang cling c6 thé xuat
hién tUr viéc truy cdp ca nhan khéng dugc bdo vé hop ly vao
hé théng trén tau, dan dén viéc hé théng bi nhiém virus
hodc ma doc chiém quyén kiém soat hé théng.

T6 chiic Hang hai Quéc té da ban hanh va hoan thién
van ban hudng dan, trong do6 cung cap khuyén cao & muc
cao vé quan ly rdi ro an ninh mang hang hai dé bao vé tau
khoi rti ro mang va khiém khuyét mang hién hanh. Muc
tiéu cua tai liéu nay la gidi thiéu huéng dan téi cha tau va
ngudi khai thac lam cach nao quan ly truy cap hoat déng
cta ho va dat ra quy trinh va hanh dong can thiét dé duy
tri an ninh hé théng mang trén tau.

2. NHAN DANG RUI RO

RUi ro mang mang dac trung riéng clia cdng ty, tau,
hoat dong khai thac tau cGia céng ty. Khi danh gia, xac dinh
rQi ro, cong ty phai xac dinh dugc bat ky khia canh khai
thac dac trung ma co thé lam gia tang diém yéu, nhiing
ché khéng dugc bao vé clia hé théng mang.

D10 )i
VDIV

Hinh 2.1: Rdi ro an ninh mang trong thoi dai chuyén doi s6
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Khéng gidng bat ky linh vuc an toan va an ninh nao,
nai ma cac ching ct lich st luén sdn cé va bao cao su co
luén dugc yéu cau, an ninh mang c6 nhing tén tai, kho
khan hon bdi su thi€u vang thong tin xac dinh vé su c6
mang. Tu dé, ta thay ludén ton tai nhitng déng co cho cac
t6 chic va ca nhan khi kham pha nhimng diém yéu cta hé
thong mang. Vi du dudi day chi ra nhiing rdi ro ton tai va
hau qua tiém tang déi véi cong ty va tau.

Nhém Pong co Muc tiéu
- Phd hay di liéu
Nha hoat - Phat :cén thong tin
déng chinh tri |- Tén hai vé danh nhaGyAcamh Co
(bao gom cac |tiéng phusiwlg ctiéun Zru;gr:
nha tuyén - Su d6 va vé mat thona dai chu
dung bat khai thac gaaichung
man) - PhuAnha,r?/tg choi
truy cap tdi dich vu
hodc hé théng dich
- Ban théng tin danh
cap
- Doi tién chubc
thong tin bi danh
cap
-Chiém doat tai | . }fhé n\é.ngﬁ lap bé
chinh : thong doi tlen chu?c
- Gian diép - Danxép van
Toi pham thuong mai ch.uﬂyén hang bi
Gian diép cong | chemdoat
nehies - Thu thip_ thang
; minh doéi véi toi
pham phuc tap (vi tri
chinh xac cda hang
héa, ké hoach lam
hang, ké hoach chay
tau)
- Vuot qua dugc hé
. . théng bao vé cua an
?c?ﬁg; nguol Su théach thuc ninh mang
- - Chiém doat tai
chinh
:'I%hcahggggo - Pat dugc dong| - Danh dugc sy hiéu
tra ca Nha cd chinh tri biét7 ‘ ,
UG - Pong co gidn| - D()‘vé vé k’inh té va
~Khiing b5 diép ha tang quéc gia

3. PHAT TRIEN CAC BIEN PHAP PHAT HIEN VA
BAO VE

Két qua clia viéc danh gia quan ly rdi ro & cap cao va
chién lugc an ninh mang clia céng ty phai lam giam nh(ing
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rdi ro da dugc phat hién. G cap do ky thuat bao gém nhiing
hanh déng can thiét dé thiét 1ap va duy tri muc do thoéa
thuan cda an ninh mang.

Chuy dac biét phai dugc dua ra khi khéng co su kiém
soat ngudi truy cap vao hé thong trén tau. Trong nhiing
trudng hap nhu vay, that khé dé biét liéu phan mém déc
hai c6 dé lai trén hé théng clia tau khong. Néu c6 thé duac,
hé théng phai dugc quét ma doc trude khi st dung.

Hé théng st dung cong nghé khai thac phai dugc
kiém tra dé€ bao dam cac chiic nang van con st dung binh
thuong. Van dé then choét 1a phai xac dinh dugc quan ly an
ninh mang trén tau nhu thé nao va giao pho trach nhiém
cho thuyén trudng sy quan chiu trach nhiém va c6 thé la sy
quan an ninh nhu thé nao.

Cac bién phap bdo vé an ninh mang c6 thé 1a bién
phap ky thuat va tap trung vao viéc bao dam hé théng
trén tau dugc thiét ké va dat cdu hinh dé cé thé phuc hoi
lai tir nhing dot t&n cong mang. Bién phéap bao vé cé thé
la nhing quy trinh va phai dugc bao trum bdi nhiing chinh
sach cua cong ty, cac quy trinh quan ly an toan, cac quy
trinh an ninh va viéc quan ly truy cap. Ca hai bién phap
quy trinh va ky thuat déu phai tuang thich véi tinh bao
mat, tinh nguyén ven va tinh s&n c6 dé bao vé di liéu va
thong tin.

Ngudi ta nhan thay rang, cac bién phap an ninh mang
mang tinh ky thuat dé thuc hién hon déi vai nhimng con tau
doéng mai. Can phai can nhic dé c6 thé ap dung chi méi
bién phap ky thuat vi tinh thuc tién, hiéu qua vé mat chi
phi, dac biét doi vai con tau dang khai thac.

3.1. Cac bién phap bao vé ky thuat

Trung tdm an ninh mang da dua ra cac hudng dan,
trong d6 dua ra cac bién phéap c6 thé sir dung dé xac dinh
dia chi nhirg diém yéu vé an ninh mang.

- Thir nhat, gi6i han kiém sodt cdc c6ng théng tin mang,
cdc dich vy, cdc giao thuc:

Danh sach truy cap t&i hé théng mang cé thé dugc st
dung dé thuc hién chinh sach an ninh ca cong ty. Diéu
nay bao dam rang chi nhiing tuyén pht hop méi dugc cho
phép qua mang ludi da duoc kiém soat hodc qua mang
thit c8p dua vao chinh sach kiém soat clia mang dé hodac
mang thu cap do.

Yéu cau bd dinh tuyén phai dugc bao vé khoi su tan
cdng va cac céng khong st dung phai dugc khoa khéng
cho truy cap bat hop phap t6i hé théng hoac di liéu.

- Tha hai, dat cdu hinh thiét bi mang, vi du: tudng Ita, bé
dinh tuyén, chuyén mach:

Can phai xac dinh dugc rang hé théng nao dugc tich
hgp vao mang lugi dugc kiém soat hodc chua dugc kiém
soat. Mang dugc kiém soat dugc thiét ké dé bao vé nhiing
thiét bi tich hgp khoi nhiing ri ro mang badng viéc s
dung tudng Ira, céng an ninh, bd dinh tuyén, bo chuyén
mach. Mang luéi chua dugc kiém soat cé thé bi tac dong
bdi rdi ro do thi€u diéu khién luéng dit liéu va n6 phai
dugc cach ly khoi hé théng mang da dugc kiém soat. Hé
théng mang trén tau phai dugc phan khu béi tudng Itra



dé tao ra nhiing khu vuc an toan. Cang it két néi lién lac
va thiét bi & khu nay thi hé théng va di liéu trong khu vuc
dd cang an toan hon.

- Thu ba, an ninh vat ly:

An ninh vat ly la khia canh trung tdm cla an ninh
mang. Thiét bi an toan, an ninh chinh va day cap két néi
phai dugc bao vé va cdm truy cap bat hop phap.

- Thu'tu, phdt hién, chdn va canh bdo:

Viéc xac dinh sy xam nhap va su lay nhiém la mot phan
s6ng con clia viéc kiém soat. Co s& clia hoat dong khai thac
hé thng mang va dong chay d liéu dugc mong doi déi
vGi ngudi st dung va hé thong phai dugc thiét lap, dong
thai phai c6 cdnh bo su ¢ mang. Diém mau chét clia van
dé 1a vai trd clia viéc xac dinh va trach nhiém phéat hién dé
bdo dam nhiém vu cla hé théng. Hon nira, mét cong ty
6 thé lya chon dé két hgp hé théng phat hién xam nhap
hoac hé théng bao vé khoi xam nhéap vao mang luéi hoac
nhu moét phan clia tudng IUa.

Mot vai chiic nang chinh bao gom: xac dinh maéi de
doa, hoat dong doc hai, ma doc va sau doé truy nhap, bao
cdo va c6 gang ngan chan hoat déng dé.

- Thir ndm, théng tin lién lac vo tuyén dién va thong tin
vé tinh:

An ninh mang cla vé tuyén dién va vé tinh phai dugc
xem xét trong su phdi hgp véi nha cung cap dich vu. Véi
viéc két n6i do, thong sé két ndi ctia vé tinh phai dugc xem
xét khi thiét 1ap yéu cau vé bao vé mang lugi trén tau.

Khi st dung mang lugi cd nhan 4o, giao thong dir liéu
phai dugc ma héa & muc chuan quéc té chap nhan duac.
Hon nira, tudng Ita trude khi vao mdy chd va may tinh két
ndi vGi mang ludi (bd hodc tau) phai dugc trién khai. DSi
tac cung cap phai cé van dat tuyén va loai két néi phu hop
nhat déi véi giao thong dac thu. Bo loc st dung trén b
(kiém tra va chan) cling la van dé can xem xét gilfa chu tau
va d6i tdc cung cap. Quy trinh cla cac tram lién lac vé tinh
va céc thiét bi lién lac khac co thé dugc thiét 1ap dé c6 thé
cung cdp giao thiic quén ly v6i phan mém kiém soat an
ninh ma truy cap qua mang ludgi. Diéu nay chl yéu la viéc
thuc hién cung cap dich vu dugi dang giao thiic ngudi s
dung trén nén mang dugc bao vé va nhiing giao thic nhu
vay phdi dugc xem xét khi truy cap an ninh va khi dugc cai
dat trén tau.

- Thar sdu, kiém sodt truy cdp khéng day:

Phai bdo dam truy cap khong day t&i mang luéi trén
tau dugc gidi han bang cac thiét bi c6 tham quyén phu
hop va phai s& dung chia khéa ma héa manh, dugc thay
ddi thudng xuyén.

- Thu bay, phdt hién ma déc:

Phan mém quét ma cé thé tu ddng phat hién va xac
dinh dugc vi tri cla ma doc trong hé théng trén tau phai
thudng xuyén dugc cap nhat. Nhu mot hudng dan chung,
may tinh trén tau phai dugc bdo vé & cuing mét muc véi
may tinh trén bd. Phan mém diét virus va ma doéc phai
dugc cai dat, bdo dudng va cap nhat trén tat cd cac may
tinh lién quan dén céng viéc ca nhan trén tau.
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- Thertdm, bao dém déit céu hinh cho phdn cling va phdn mém:

Chi c6 s quan cdp cao méi dugc cung cap ho so cap
quan ly, do vay ho cé thé kiém soét va hdy hoé so ngudi
dung thong thudng. HO s ngudi st dung thong thudng
phai dugc gidi han chi cho phép si dung may tinh tram
hodc may tinh chd véi muc dich ma ho dugc yéu cau &
muc giGi han. H6 sa ngudi dung thong thudng khéng cho
phép ngudi sit dung thay d6i hé théng hodc cai dat va
thuc hién chuong trinh méi.

- Thu chin, bdo vé trinh duyét va thu dién tur:

Lién lac qua thu dién ti gitia tau va b la moét phan
s6ng con cua hoat déng khai thac tau. St dung trinh
duyét va thu dién t& mét cach hgp ly sé bao vé t6t may
chu. Mét vai kinh nghiém t6t nhat cho viéc gli thu dién
tlr an toan la dung thu dién t& & dang tép nén hoac tép
dugc ma héa khi can thiét. Bo chiic nang siéu két néi trén
hé thong thu dién td, tranh si dung thu dién ti 6 dia chi
chung va phai bdo dam hé théng da dat cau hinh cho tai
khodn nguai dung.

- Th&r mudi, kha ndng héi phuc dir liéu:

Kha nang héi phuc dit liéu la kha nang khoéi phuc lai
hé théng va dit liéu tur ban sao, bdo dam cho phép khoi
phuc lai hé théng sach. Théng tin chinh va phuong tién du
phong phu hgp phailuén c6 sdn dé bao ddm hé théng co
thé dugc khéi phuc sau su ¢ mang.

- Tha mudi mét, dp dung phdn mém an ninh (quadn ly
duong dén):

Cép nhat an ninh va an toan dac biét phai dugc cung
cap téi hé thong clia tau. Nhitng cap nhat hoac dudng
dan phai dugc ap dung dung va kip thai dé€ bao dam bat
ky 16 héng nao clia hé théng cling dugc xéac dinh trudc khi
ching dugc khai thac bai cac cudc tadn cong mang.

3.2. Bién phap bao vé biang quy trinh

Kiém soat theo quy trinh tap trung vao viéc doi ng
nhan su st dung hé théng trén tau nhu thé nao, ké hoach
va quy trinh bao gém nhiing thong tin nhay cam phai
dugc giltt bi mat va phai dugc xu ly theo chinh sach cta
cong ty.

*Tha nhat, hudn luyén va nhan thuc:

Huan luyén va nhan thuc la chia khoa, la nhan t6 ho
trg ti€p can co6 hiéu qua tdi an toan va an ninh mang.

Huan luyén va nhan thic phai pht hgp véi cac cap do
nhan su sau:

- Nhan sy trén tau bao gobm thuyén truéng, cac si
quan va thuyén vién;

- Nhan sy trén bg, nhiing ngudi hoé trg quan ly va khai
thac con tau.

Chuang trinh nhan thiic phai dat ra cho tat ca nhan su
trén tau, bao gom:

-Ruiro lién quan dén thu dién tdrva cach xu ly an toan;

- Rui ro lién quan dén viéc stt dung mang bao gém cac
phuong tién gidi tri, phong chat va luu trir cac tap tin trén dam
may, noi su dich chuyén cda dit liéu dugc kiém soét kém;

- Rui ro lién quan dén viéc st dung thiét bi ctia chinh ho;

- Rui ro lién quan viéc phan mém cai dat va bao duéng
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trén phan cling clia cong ty st dung phan ciing va phan
mém bi lay nhiém;

- Rui ro lién quan dén thuc tién an ninh di liéu kém
- noi khéng c6 kiém tra, diét virus va xac nhan xac thug;

- Bo vé thong tin ngudi dung, mat khau, chiing nhan s6;

- Phat hién hoat dong hodc thiét bi dang ngd va phai
bdo cdo nhu thé ndo néu co thé;

- Hiéu viéc thuc hién duy tri bdo vé thudng xuyén,
chang han nhu diét virus va chéng ma doc, dudng dan du
phong, ké hoach va kiém tra phan (ng véi su cé.

Hon nira, nhan su phai dugc dao tao dé hiéu rang su
ton tai cla phan mém chéng ma doc khong loai bd yéu
cau d6i véi quy trinh an ninh cdp d6 manh.

*Thur hai, truy cdp danh cho khdch:

Khach, vi du chinh quyén, ky thuat vién, dai ly va dai dién
chd tau phai dugc gidi han viéc sir dung hé thong trén tau.
Truy cap khéng c6 thdm quyén téi may tinh mang st dung
c6ng nghé khai thac nhay cdm phai dugc cdm qua rao can
vat ly. Truy cap téi mang cho muc dich bao tri phai dugc chap
thuan va phai dugc phéi hop véi quy trinh pht hop.

*Tha ba, bao tri ndéng cdp phdn mém:

Phan ciing hodc phan mém khéng con dugc héd trg
b&i nha cung cdp hodc nha phat trién phan mém khéng
nhan cap nhat da dé lai diém yéu tiém an. Vi nhiing
nguyén nhan do, viéc st dung phan ciing va phan mém
khéng con dugc hé trg nia, phai dugc danh gia can than
b&i cong ty nhu mét phan ctia danh gia rai ro mang.

Cong trinh cap nhat thudng xuyén phan mém phai
duoc dat ra lién quan dén loai tau, téc do két néi. Hon
nita, mot s6 bé dinh tuyén, bd chuyén mach va tudng Ida,
cac thiét bi thuéc cdng nghé khai thac khac sé chay phan
mém clia chinh minh ma yéu cau phai cap nhat thuong
xuyén va phai dugc dua ra trong yéu cau clia quy trinh.

*Tht tu, cdp nhat céng cu diét virus:

D& cong cu quét co thé phat hién va x ly phan mém
doc hai thi chung phai dugc cap nhat thudng xuyén. Yéu
cau clia quy trinh phéi dugc thiét 1ap dé bao dam cac ban
cap nhat mai nhat dugc gli xudng tau sao cho toan bo
may tinh trén tau déu dugc cap nhat kip thai.

*Thu ndm, truy cdp tu xa:

Chinh sach va quy trinh phai dugc thiét lap cho viéc
kiém soat truy cap tU xa tSi hé théng cdng nghé théng tin
va cong nghé khai thac trén tau. Huéng dan r6 rang phai
dugc dua ra vé viéc: ai dugc cap quyén truy cap?, khi nao
ho dugc truy cap? va ho dugc truy cap nhing gi?

Bat ky quy trinh cho truy cép ti xa nao déu phai bao
gém su hop tac chat ché vai thuyén truéng va nhan su cap
cao chinh cda tau.

*Thu sdu, st dung ddc quyén quan ly:

- Truy cap thong tin chi dugc phép d6i vai nhan sy cé
tham quyén tuong Ung;

- Dac quyén quan ly cho phép truy cap day dua tai cai
dat cau hinh hé théng va tat ca cac dir liéu ngudi st dung
truy cap vao hé théng. Vi dac quyén quan ly dé, ngudi si
dung c6 thé tao ra diém yéu tén tai dé bi khai thac hon.
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Déc quyén quan ly chi cap cho nhiing ngudi dugc huan
luyén pht hgp.

* Thar bay, kiém sodt phuong tién truyén théng cé thé
logi bd hodc mang tinh vat ly:

- Di chuyén dir liéu tir hé théng chua dugc kiém soat
sang hé théng da dugc kiém soat tén tai rdi ro I6n va su
ton tai clia virus;

- Cac phuong tién truyén thong cé thé st dung I6p
bao vé lam phuang tién tan céng hé théng. Mot chinh
sach ré rang cho ngudi st dung nhiing thiét bi nhu vay la
rat can thiét.

* Thu tdm, vt bé thiét bi 16i thoi bao gém ca viéc phd
hay du liéu:

- Thiét bi 16i thai c6 thé chira cac dit liéu thuong mai
nhay cdm hodc bi mat;

- Cong ty phai ¢ quy trinh dé bao dam dir liéu trong
thiét bi 16i thoi dugc pha huy trudc khi loai bo thiét bi nay
dé thong tin séng con khéng thé bi lay.

*Therchin, danh dugc hé tro tirbova cdc ké hoach duphong:

Tau phai cé su truy cap t6i hé théng ho tro ky thuat
trong tinh huéng co6 tan cong mang. Chi tiét cta viéc hé
trg dé phai dugc 1ap thanh cac quy trinh va phai c6 san &
trén tau.

4, KET LUAN

Trong thdi dai chuyén d6i s6, nhiing rdi ro mang va
diém yéu ciing nhu céac 16 héng clia mang c6 thé dan dén
nhiing hau qua khon ludng néu ching ta khong kip thoi
ngan chan va kiém soat cling nhu bao vé né. Bai bao chi
ra nhing tén tai va vach ra nhirng bién phap déi phé phu
hop cho d6i tau Viét Nam, déng thai phu hgp véi cac hoat
déng khai thac ctia déi tau bién nudc nha nham bao vé hé
théng dugc néi mang trén tau va nang cao an ninh mang
trén tau. Bai bao co thé la nguén tai liéu tham khao cho
céc cong ty van tai bién Viét Nam khi ap dung chién lugc
bao vé an ninh mang cho déi tau ciia minh.
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ABSTRACT: Logistics centfers in Vietnam are
influenced by a variety of factors such asinfrastructure,
regulations, labor availability and costs, technology,
security, market demand, and environmental factors.
These centers must navigate a complex array of
factors to operate efficiently and effectively, while
understanding and adapting fo these elements are
essential to remain competitive and meet the needs
of customers. Efficient management is crucial to
achieve success, particularly in the logistics sector.
The logistics centers must respond to the demands
of their customers, including changes in demand and
new product lines, and anticipate these changes to
adapt operations accordingly. In addition, logistics
cenfers must comply with regulations related to
customs, frade and transportation and implement
sustainable practices to improve the long-term
viability of logistics operations. This article answer
the qualitative questions what factors have important
influence on operations of these centers.

KEYWORDS: Logistics centers, logistics operations,
elements.

1.INTRODUCTION

1.1. Context

The transportation of goods and raw materials in the
logistics chain requires the concentration of stock in a
specific location and the storage of goods in appropriate
warehouses. All logistics processes add value to goods and
therefore, the work of warehouses has a significant impact
on material transportation, vehicle management and
turnover costs. In other words, the proper functioning of
warehouses is crucial for the efficient movement of goods
in the logistics chain.

According to Dablanc (2013), some warehousing tasks that
were previously carried out in manufacturing or distribution
facilites have been outsourced to logistics providers,
resulting in an increase in the number of warehouses. Some
manufacturers have also established separate warehouses
or logistics facilities where previously less space-consuming
logistics activities were performed in-house. Additionally,
Fechner (2017) suggests that the quality and accessibility of
transport infrastructure are crucial factors that investors and
developers consider when choosing a warehouse location.

Therearevariousfactorsthatcanimpacttheestablishment
of logistics centers, so the authors must consider viewpoints
from multiple sources and make comparisons. The location
of the logistics center is one of the most significant and easily
recognizable factors, which means that additional underlying
factors should also be assessed.

1.2. Question research

The authors believe that logistics centers should be
establishedin various parts of cities, notjust in locations where
production plants are situated. To thoroughly examine the
factors that affect the development of logistics infrastructure,
it is necessary to explore all potential factors that are relevant.
The research objective is logistics centers, while the research
subject is the factors that impact their development. The
primary objective of the articleis to present the analysis results
related to the identified factors that could aid in the growth
of logistics centers. The research question focuses on the
factors that influence the development of logistics centers.
To accomplish this study, the authors established tasks such
as conducting a theoretical analysis of factors and creating
a clear group of factors that influence the development of
logistics centers. Summative content analysis was utilized by
the authors to define categories.

2. LITERATURE REVIEW

2.1. Logistics centers

Logistics centers, also known as distribution centers
or warehouses, are facilities that play a crucial role in the
supply chain management of products (Durmus, A. &
Turk S.S. 2014). They serve as a centralized location for
receiving, storing and distributing goods, and are typically
strategically located near transportation hubs such as ports,
airports and highways for efficient transportation of goods.
Logistics centers often employ advanced technologies
such as automation and robotics to manage and optimize
inventory and order fulfillment processes.

There are various types of logistics centers, each
designed to serve specific purposes. Some of the most
common types include:

Distribution Centers: These centers are primarily
responsible for receiving, storing and distributing goods.
They often act as intermediaries between manufacturers
and retailers, ensuring that products are -efficiently
delivered to their final destination. (Devangan, L. K., 2016).

Consolidation  Centers: These centers receive
shipments from multiple suppliers, consolidate them into
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a single shipment, and deliver them to a single destination.
This allows for more efficient transportation and reduces
shipping costs. (Dablanc, L., 2013).

Forward Stocking Locations: These centers are
strategically located near customers and hold inventory that
is ready to be shipped immediately. This allows for faster
delivery times and can help reduce transportation costs.

Returns Centers: These centers handle the reverse
logistics of products that have been returned. They may
inspect, repair, or dispose of the products, depending on
the reason for the return.

Each type of logistics center has its own unique set of
functions and requirements, and companies must carefully
consider which type(s) are best suited to their needs.

2.2.The operations of Logistics centers

Logistics centers perform a variety of operations
related to the storage, transportation and distribution of
goods. These operations include receiving and unloading
incoming shipments, inspecting and verifying the contents
of shipments, sorting and organizing inventory, picking
and packing orders for shipment, and loading outgoing
shipments onto trucks or other transport vehicles (Weng
C.K., 2016). Additionally, logistics centers often provide
value-added services such as labeling, packaging, assembly
and kitting to meet the specific needs of customers.
They may also perform other tasks such as inventory
management, quality control and returns processing.
Overall, the operations of logistics centers are designed to
ensure that goods are handled efficiently and effectively
throughout the supply chain. (Braganca, P. (2008).

2.3. Elements influencing the operations of LCs

After conducting a thorough examination of the field,
the authors of the study decided to focus on the factors that
affect the development of logistics centres. They framed
their research question around this topic: Which factors
influence the development of logistics centres? The authors
cited several sources to support their argument. Weng (2016)
emphasized the importance of considering environmental
factors in addition to traditional measures such as quality,
costs, flexibility, and time. Jardas, Dundovic & Badurina-Tomic
(2016) defined city logistics as optimizing the logistics and
transport activities of individual companies while respecting
traffic, environmental and energy factors, and existing urban
transport mechanisms. Shin & Shim (2013) argued that the
failure of data warehouse projects is often due to neglecting
managerial and environmental factors, such as organizational
characteristics, top management support, and end-user needs.

Table 2.1. List of researchers and their elements

Number | Reference Year Factors
1 Voorhees 1976 transport network
2 Kabashkin 2007 transport network; government
3 Braganca 2008 infrastructure; competitors
4 Bisenieks & Ozols 2010 costs; service
5 Jumaniyazov 2010 location; service
6 Alibone 2011 IT system
7 E;?C\,;:ii’cﬁelu & 2011 economic crisis
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Number | Reference Year Factors
8 Anastase 2013 relationships between countries
9 Dablanc 2013 process changes; location
10 del Rio V!Ias, Longo 2013 human factors
& Monteil
11 Shin & Shim 2013 management; environment;
size of organization
12 Durmus & Turk 2014 costs; transport network (3);
good workers
location; value of logistic
13 Gorecka & 2015 market; investment; price of
Maksymiuk land; environmental; financial;
legal
14 Abdullayev et al. 2016 transport network
15 Devangan 2016 planning; location; transport
network
16 He|t_z, Launay & 2016 transport network; service
Beziat
Jardas, Dundovic & transport network (2); costs;
17 X R 2016 X .
Badurina-Tomic service; environment
18 Karkh 2016 costs
19 Kucheruk & Bozhok | 2016 technologies; IT system
20 Mitropoulos et al. 2016 existing trends; employment
growth
Muha, Sever & flow of goods; number of
21 - 2016 transport companies; tax
Sokolovskij
system
costs (2); service; product
22 Onstein 2016 demand (2); lead-time;
delivery frequency; product
characteristics
costs; centralization;
23 Turguttopbas 2016 infrastructure; technologies;
social
24 Weng 2016 qua.llty; costs; flexibility; time;
environment (2)
25 Demyanova et al. 2017 infrastructure
26 Drelichowski & 2017 IT system
Sikora
57 Fechner 2017 transport network; service;
costs
accessibility; quality;
28 Onderp Acar& 2018 infrastructure; transport
Eldemir
network
29 Grossea et al. 2019 human factors; errors
demand characteristics; service
. level (3); costs (3); product
30 ggrs'r:frlmz,gi'gvassz 2019 characteristics (2); trade-off;
y demand level; land availability;
accessibility; government
31 Wagh 2019 costs; service level
(Source: created by authors)
3. METHODOLOGY

3.1. Data sources to do systematic review

This article uses the Science Citation Index Expanded
(WQS), which is a popular paper database used globally,
as its resource. The WOS includes more than 8460 reliable
references, including academic publications with high impact
factors from the SCIE and SSCI. Many scholars have used
the WOS platform to conduct literature searches. For this
particular search, the retrieval mode was mostly influenced
by the two terms “logistics operations” and “logistics centers”
with a focus on the topic of developing green logistics
facilities. The retrieval period for this search was from 2012
to 2022, with a deadline for retrieval of December 31, 2022.
A total of 31 references were saved based on the research



direction (logistics service providers, International logistics
centers, operations, business economics, operation research
management  science, transportation, environmental
sciences, ecology, computer science, science and technology,
social science and other topics), language (English), document
type (Article) and other factors from among the 96 results
that were retrieved (SCl, SSCI).

3.2. Analysis method based on Prisma flow diagram

The authors of the research used a systematic literature
analysis method, which involved conducting a literature
overview. Over 8000 scientific articles were checked and
20 were selected for a more detailed analysis using the
PRISMA Flow Diagram method. These articles were all
obtained from databases such as Science Direct, Scopus,
ResearchGate and IEEE Xplore Digital Library. To analyze the
data, the authors used a tabular method to display all the
factors. A systematic review of the literature in a particular
field is crucial as it helps to identify research questions and
potential areas for future research.

4. ANALYSIS AND DISCUSSIONS

4.1. Analysis of elements

Several authors, including Onstein, van Damme,
Tavasszy, Wagh, Durmus, Turk, Turguttopbas, Fechner,
Bisenieks, Ozols, Jardas, Dundovic, Badurina-Tomic, Karkh
and Weng, describe various factors that affect costs. Wagh
(2019) explains that the main objective is to minimize
operational and storage costs while maintaining the desired
level of service. Other authors stress the significance of the
transport network factor. According to Kabashkin (2007), one
such effort is the development of logistics centers (LCs) and
their networking, which can enhance communication links,
spatial planning practices, logistics chain development, and
sustainable transport modes. Heitz, Launay & Beziat (2019)
agree that proximity to transport infrastructure, particularly
road infrastructure, is crucial in the location of logistics
facilities. However, some authors describe more human
factors, tax systems, social factors and economic crises. These
authors include Tartavulea, Belu, Dieaconescu, del Rio Vilas,
Longo, Monteil, Grossea et al., Muha, Sever, Sokolovskij, and
Turguttopbas. Del Rio Vilas, Longo & Monteil (2013) assert
that the failure to consider human factors in production
systems has negative consequences on labor work conditions
and plant productivity. The authors identified forty-three (43)
different factors that influence the development of logistics
centers from thirty-one (31) literature resources.

Table 4.1. Main factors and sub-factors
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Factors Sub-factors from analysis Frequencies

Human factors Human factors 2

Tax system, Value of logistic market,
Financial, Investment, 6
Price of land, Land availability

Financial aspects

Technologies IT system, Technologies, Process changes 7
Time factors Trade-off, Flexibility, Time, Accessibility 5
Location Centralization, Location 6

Demand characteristics, Delivery frequency,
Errors, Lead time, 7
Flow of goods, Planning

Processing goods

Existing trends, Competitors, Product
characteristics

Product demand 2
(Source: created by authors)

Market 5

Product demand

Frequencics by importance

(Source: Created by authors)
Figure 4.2: Frequencies by importance
4.2, Definitions of correct elements

According to the literature, the most crucial factors for the
development of logistics centers are service level, costs and
transport network, followed by organizational infrastructure,
technologies and goods processing. The author provides
definitions for all these categories in Table 4.2. Although
product-related information is not as essential, many large
companies prioritize transportation networks over location,
whereas their partners prefer to be close to them for
smoother goods movement. The importance of location and
transportation network varies among different groups. The
text highlights the environment as a crucial factor in logistics
development, reflecting society’s eco-friendly mindset. While
human factors and product demand are considered less
important, they cannot be ignored. Many authors emphasize
global issues, including the last five factors, as significant in

the development of logistics centers.

Table 4.2. Elaborated definition of factors

Definition, sub-factors

Factor

Value of money which is spend on development of logistics

Cost : e
osts centre and its facilities

‘Green logistics’; all factors related to environmental issues

Environment and aspects, decreasing air pollution and packaging recycling

Financial aspects

All coding’s related to money and payment, investments etc

Factors Sub-factors from analysis Frequencies
Environment Environment 5
Costs Costs 12
Transport network | Transport network 12
Service level Service level, Service, Quality 13
Organization Employment growth, Size of organization,
) Infrastructure, Management, Good workers, 9
infrastructure X

Number of transport companies

Government, Relationships between
Political issues countries, Social, 6

Economic crisis, Legal

Human factors

Influence of people on different processes

Location Place where logistic centre is located, accessibility and availability
Market Market share of logistic

Organization Structure of the company, involved divisions in development
infrastructure of logistic centre

Political issues

Different governmental decisions, which can influence
development of logistic centre

Product demand

Influence on development depending on product market share

Processing goods

Process of flow of goods in the company, inside processes

Service level

Providing the desired level of service to clients / cooperation
partners
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Factor Definition, sub-factors

IT and different innovations, which can be used in

Technologies L
9 development of logistic processes

Definition of a time for any processes, which are related to

Time factors development of logistic centres

Transport Different transport noodles and accessibility from different
network types of transport
(Source: created by authors)
5. CONCLUSION

The article aims to identify and group various factors
that affect the development of logistics centers, based
on a review of relevant literature. The definitions of the
factors provided in the article offer a quick overview of the
different sub-factors involved, helping readers to better
understand the authors’ perspective. The frequencies of
the factors mentioned can be interpreted in different ways
and could be useful for investigating the sustainability of
logistics centers in different contexts. The study highlights
the interrelatedness of various factors and the need for
significant investment. Different groups may also prioritize
different factors depending on their interests, such as
clients, partners, strategic partners, and renters.
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Maritime University under grant number DT22-23.95.
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TOM TAT: Hai Phong la mét trong nhing dia
phuong cé sé lugng doanh nghiép van tai nhd va via
I6n trong cd nudc. Cac doanh nghiép nay co su thay
déi k& tu khi Viet Nam tham gia sau réng trong hoi
nhap qudc &, vi vay can cé nhitng gidi phap nang cao
nang luc canh tranh.

TU KHOA: Hai nhap quéc t&, nang luc canh tranh,
nang cao.

ABSTRACT: Hai Phong is one of the cities with the
most significant number of small and medium-
sized transportation businesses in the country.
With Vietnam's deep inftegration into international
trade, many enferprises have experienced
transformations, necessitating measures to boost
their competitiveness.

KEYWORDS: International integration, competitive
capacity, enhancement.

1. DAT VAN DE

Hai Phong la thanh ph6é cang, ddu méi giao thong
quan trong khéng chi giao luu kinh té trong nudc va quéc
t€ ma con la nai giao luu gilra cac trung tdm céng nghiép,
thuong mai, dich vu I6n cGa Viét Nam, cuc tang truéng
trong vung kinh t€ dong luc phia Bic. VGi nhing tiém
nang, Igi thé so sanh cling vdi cac ca ché, chinh sach déi
m&i, m& cla, theo bdo cdo clia S& K& hoach va Dau tu va
Cuc Thong ké TP. Hai Phong, lay ké dén hét nam 2018 trén
dia ban Hai Phong da cé trén 36.300 doanh nghiép dang ki
thanh lap, trong s6 d6 c6 454 doanh nghiép c6 dang ky va
hoat dong lién quan dén linh vuc van tai hoac phu trg van
tai (truc ti€p van tai, kho bai, hoa tiéu, stia chia, ctiu ho...),
c6 243 doanh nghiép dia ban hoat ddng trong dich vu van
tai truc ti€p, 31 doanh nghiép hoat dong trong linh vuc
giao nhan chuyén van hang héa (logistics). Su phat trién
cac doanh nghiép van tai da gép phan quan trong quyét
dinh trong tang trudng kinh té€ - xa hdi ctia Thanh phd. Tuy
nhién, trén thuc t& nang luc canh tranh cla cac doanh
nghiép con thdp, vi vay can cé cac gidi phap dot pha dé
nang cao nang luc canh tranh cla cac doanh nghiép van
tai cla Hai Phong.

2. THUC TRANG DOANH NGHIEP VAN TAI NHO VA
VUA CUA HAI PHONG
Panh gia theo phuong thuc van tai hang hoa tai Hai
Phong, cé ba phuong thuc van tai chinh, bao gém: van tai
dudng bién (da phan la van tai quéc té), van tai dudng bo
va van tai dudng séng (van tai dudng éng, van tai dudng
sat, van tai hang khéng dam nhan khéi lugng khéng dang
ké). Khéi luong luan chuyén hang hoa cla cac phuong
thic van tai dugc théng ké qua bang sau:
Bang 2.1. Khéi luong hang héa luan chuyén bang cic phuong thic
cda Hai Phong

Nam | 2013 | 2014 | 2016

2017 | 2018 | 2020

Bon vj tinh: Trigu tdn.km
TONG SO 69965,34 |71582,07 | 74382,49 | 85226,46 | 93650,85 |115673,26
Pudng bo | 7173,73 | 8412,26 | 1055580 | 12829,22 | 16604,54 | 2927343
Pudng song| 1296,05 | 140535 | 1664,45 | 2303,38 | 2372,60 | 3522,98
Pudng bién | 61495,54 | 6176446 | 62162,23 | 70093,84 | 74673,70 | 82876,85
Nguén: Niém gidm Théng ké Hai Phong (2020)
Khéi lugng hang héa luan chuyén ctia dudng bién gil
gia tri rat I6n so vai hai loai hinh van tai con lai do dac thu
vé dia ly ctia TP. H3i Phong la cdng bién chinh cla khu vuc
phia Bic, hang hoa luan chuyén di quéc té véi khéi lugng
I6n va quang van chuyén dai. Phan con lai chia cho dudng
bd va dudng séng, tuy nhién khéi lugng dudng séng
khéng dang ké do dia hinh séng ngodi & khu vuc phia Bac
khéng thich hgp cho loai hinh van tai nay. Thi phan ctia ba
loai hinh van tai tai Hai Phong thé hién qua biéu d6 sau:
Dutmg bo

l 15%

Enxmg adng
2%

Erromg bidn
B3%

Nguén: Niém gidm Théng ké Hai Phong (2020)

Hinh 2.1: Thi phdn cc phuong thirc van tai hang héa tai Hai Phong
Nhu da phan tich & trén, van tai dudng bién tai Hai
Phong da phan la van tai quéc té vai khéi lugng van tai
I6n va quang dudang dai nén thi phan cda van tai dudng
bién chiém t&i 83% khéi lugng hang hoéa luan chuyén.
Mot phan van tai quéc té dugc chia cho van tai dudng bo
vGi nhiing tuyén dudng két ndi gila Viét Nam va Trung
Qudc va van tai dudng bo cling la loai hinh van tai néi dia
I6n nhat, thi phan van tai dudng b tai Hai Phong chiém
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15% khai lugng hang hoa luan chuyén. Con lai, 2% danh
cho van tai dudng song, da phan loai hinh van tai nay chi
phuc vu van tai noi tinh vai khéi lugng hang hoa dugc van
chuyén nhé.

V&i ba loai hinh van tai hang héa chinh ctia Hai Phong,
ta di tim hiéu vé kha nang phat trién clia cac loai hinh van
tai dé qua biéu dé sau:

138:39
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Nguén: Niém gism Théng ké H3i Phong (2020)
Hinh 2.2: Chi s phat trién cdc phuong thac van tai hang héa
tai H3i Phong

Van tai dudng bo la loai hinh van tai hang hoa co
muc tang truéng kha déu cta TP. Hai Phong véi muc tang
trudng dao dong ludn trén 12%/nam. Van tai bién c6 muc
phat trién chdm nhung cling kha 8n dinh, trong nhiing
nam gan day cé muc tang truéng duy tri trén 6%/nam.
Van tai dudng séng vai dac thu khéi lugng van tai khéng
I6n nén su phét trién khéng déu trong cac nam, c6 nhing
nam tang téi 38,39% nhung roi lai cham xudng dudi 6%,
da phan muc tang trudng cla van tai duong séng la do tac
doéng ctia nhu cau ndi tinh.

Nhu da dé cap, van tai duong bién & Hai Phong cha
yéu la di quéc té, di ndi dia chli yéu véi nhiing tuyén dai
nhu: Hai Phong - Da N&ng, Hai Phong - TP. H6 Chi Minh.
Van tai dudng bién khi van chuyén hang héa s6 lugng
I6n, dudng dai c6 Igi thé tuyét déi vé chi phi ré hon so véi
nh{ng loai hinh van tai khac. Chinh vivay, van tai duong bo
gan nhu khéng cé su canh tranh véi van tai dudng bién do
déi tuong van chuyén cla hai loai hinh nay la khac nhau.

Ngoai ra, chi s6 phat trién van tai tai Hai Phong lai cho
thdy, viéc loai hinh van tai nay phat trién khéng lam anh
hudng tdi su phét trién cda loai hinh van tai khac. Chi s6
nay thudng cé quan hé ti [é thuan gi{ia cac loai hinh van
tai, dac biét 1a van tai dudng bd va van tai dudng bién.

Chinh vi vay, c6 thé nhan xét vé méi quan hé giira cac
phuong thic van tai tai Hai Phong c6 méi quan hé céng
sinh v&i nhau. Cu thé: Van tai dudng bién tai Hai Phong chu
yéu ddm nhan van chuyén hang hoa vién duong, cac tuyén
ven bién, nhat 1a van tai Bac - Nam, van chuyén nguyén vat
lieu d€ phuc vu phat trién cong nghiép nang va xay dung
o s& ha tang. Theo théng ké cla lién cang Hai Phong, ¢
téi trén 50% s6 lugng hang hoa dugc chuyén tiép tu tau
bién sang phuang thuc khac (tau chuyén tiép sang tau, tau
hoéa chuyén tiép sang tau, hang khéng chuyén tiép sang
tau, dudng bd chuyén ti€p sang tau va ngugc lai) la qua
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duong bo.

*Kha ndng két néi ciia doanh nghiép:

Hai Phong la thanh phé duy nhat trong khu vuc phia
Bac c6 day d cac phuong thic van tai bao gém: dudng
bo, cdng bién, dudng sit, hang khéng, dudng thay noi dia,
c6 thé két ndi véi cac khu vuc khac trong nudc va quéc
té. Vi tri dia ly cCia Hai Phong nam trong vung clfa séng
ven bién d6 sdu nhat cia déng bang séng Hong, do d6 c6
day du tiém nang dé phat trién kinh t€ cang bién, déng
thai tré thanh ctia ngé dau maéi giao thdong quan trong clia
cac tinh mién Bac. Thanh phé cang la cuc tang trudng cla
vung kinh té trong diém Bic b6 va mién Bic, trong hap tac
hai hanh lang mot vanh dai kinh té gidra Viét Nam va Trung
Qudc va hodi nhap vai khu vuce, quéc té.

Cac phuong thiic van tai két hop nhau dua theo dac
diém dac tinh cta ting phuang thic van tai. Viéc két hop
cac phuong thiic van tai sé gitp toi uu hda dac tinh ¢ Igi
cUa ting phuong thiic van tai. Mét s6 phuang thic két néi
gilia phuong thic van tai nhu sau:

- K&t ndi gitia dudng st <> van tai bd <> cang bién.

- K&t ndi gitia dudng thly <> dudng bd <> cang bién.

*Tdc ddng cua hdi nhdp quéc té:

Nh(rng téc dong tich cuc:

- Doanh nghiép tiép thu dugc mo hinh quan ly mai: Tu
quan ly chat lugng dich vu theo tiéu chudn quéc t€, nhan
su dugc nang cao trinh d6 chuyén mon...

- Do héi nhap quéc té nén lugng hang hoéa ca hai chiéu
nhap khau va xuat khau tang 1én nén nhu cau van chuyén tiang.

- Hoc héi nhiéu ti cac déi tac nudc ngoai khi tham
gia trong chudi cung Ung tu trinh dé, thai dé va van hoa
doanh nghiép.

Mot s6 nguy co anh huéng dén doanh nghiép van tai
Hai Phong:

- Su tham gia thi truong van tai cia cac doanh nghiép
nudéc ngoai khién thi phan ctia doanh nghiép Hai Phong bi
anh hudng;

- Su lién két vai cac doanh nghiép san xuat c6 von FDI
cla doanh nghiép nudc ngoai tot hon.

- Yéu cau chudn muc qudc té vé phuong tién va nhan
luc trong doanh nghiép nudc ngoai;

- Sutham gia clia nhiéu phuang thiic va cach thiic van
chuyén méi.

3. MOT SO KHUYEN NGHI NANG CAO KHA NANG
CANH TRANH

3.1. Hoan thién hé théng cac van ban phap luat quy
dinh vé co ché, chinh sach phat trién van tai hang héa

- Ra soat, diéu chinh, b6 sung quy hoach phat trién
van tai va cac quy hoach lién quan dé phu hgp véi diéu
kién kinh té - xa hoi trong tinh hinh méi, ddm bao tinh két
ndi vai nhiing quy hoach khac da ban hanh, dong thoi xac
dinh 16 trinh uu tién phat trién, I6ng ghép cac muc tiéu, nodi
dung phat trién vao cac du an phat trién GTVT;

- Nghién ctiu, ban hanh cac quy dinh vé quan ly va khai
thac trén dia ban Thanh phd dé tang cudng tinh hiéu luc,
hiéu qua quan ly nha nudc. Trong do, chu trong cong tac



kiém tra giam sat, ban hanh cac ché tai xi ly can thiét, dang
phap luat d6i v6i cac hanh vi vi pham trong hoat déng;

- Hoan thién cac quy dinh phap luat vé khuyén khich
dau tu vao van tai hang hoa vai moi thanh phan kinh té, cu
thé hoa cac chinh sach cho doanh nghiép van tai, nhat Ia viéc
hé tro 1ai suat vay dé dau tu mua sdm phuong tién, dau tu
o s& ha tang, co s& vat chat ky thuat, d6i mai cong nghé...;

- S6m ban hanh céac quy dinh cu thé vé danh gia tac
doéng moi trudng clia hoat ddng giao théng, cac quy dinh
vé kiém soat khi thai phuong tién, st dung phuong tién
than thién véi mai trudng, tiém can téi cac tiéu chuan cla
khu vuc va thé gidi.

* P& cao tham van doanh nghiép van tai doi vai viéc
trién khai cac chinh sach:

- Giai doan lap va thdm dinh quy hoach van tai hang
hoa: Co quan quan ly nha nudc phaitham van y kién doanh
nghiép van tai dé diéu chinh, bé sung cho phu hap;

- Giai doan dau tu xdy dung co s& ha tang phuc vu van
tai: Cg quan quan ly nha nudc tiép tuc tham van y kién
doanh nghiép van tai vé vi tri, quy moé dau tu..., tinh hiéu
qua cta du an phu hgp véi nguyén vong va lgi ich st dung
sau nay.

3.2. Két cau ha tang dudng bd lam nén xuong séng
chGia van tai hang héa, trong dé can quan tam téi két cau
ha tang sau:

-Pudng cau vugt dé cai thién van chuyén hang hoa;

- Cau vuat hodc dudng trén cao két néi vai cac cang dé
tranh ach tac giao thong;

- Lan dudng riéng biét dé phan loai van tai hanh khach
va van tai hang hoéa.

V6i lgi thé cang nudc sau va la dadu méi xuat nhap
khau clia cd mién Bac, Hai Phong da phat trién hé théng
cang bién ti rat sém. Tuy cang bién Hai Phong du chiém
phan 1én lugng hang hoa thong qua clia khu vuc mién Bac
nhung mang ludi giao théong két néi chua phat huy dang
tiém nang do con tén tai nhiéu nut that.

3.3. Chinh sach hé trg tai chinh cai thién chat lugng
phuong tién van tai

Nham hé trg cac doanh nghiép nhé hon ti€p can véi
nguén vén vay ¢ lai sudt thap hon dé ho c6 thé nang cap
doi xe va phat trién kinh doanh, Ngan hang Nha nudc sé
xac dinh céc linh vuc uu tién dé m& rong tin dung, bao
gém: néng nghiép, doanh nghiép vira va nhd, doanh
nghiép san xuat hang héa dé xuit khiu va doanh nghiép
cong nghé cao; ty Ié cho vay hién nay cho nhiing linh vuyc
uu tién nay da dugc giam xudng con 6% hang nam.

3.4. Chinh sach hé trg phat trién nguén nhan luc

Nghi quyét Dai hoi Dang bd thanh phé lan tha X VI tiép
tuc khdng dinh thu hat nguén nhan luc chat lugng cao
phuc vu phat trién kinh té - xa hoi Thanh phé la gidi phap
quan trong gop phan xay dung Hai Phong trg thanh thanh
phé cang xanh, van minh, hién dai. Nghi quyét s6 45-NQ/
TW ctia B6 Chinh tri dé ra nhiém vu xay dung, phat trién
hé théng cac co s6 dao tao ngudn nhan luc, nhat la ngudn
nhan luc chat lugng cao, dap (ing yéu cau day manh cong
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nghiép héa, hién dai hda, xdy dung TP. Hai Phong tr& thanh
trong diém phat trién khoa hoc - cong nghé cutia ca nudc.
Chinh sach thuc hién trén hai phuong dién la dao tao va
thu hat nhan luc, cu thé nhu sau:

- Chuang trinh va cac co s& dao tao: Khuyén khich xa
hoi héa cong tac dao tao dé€ nang cao trinh d6, nghiép vu
gan vai tiép thu kinh nghiém thuc té ing dung vao hoat
dong quan ly va diéu hanh.

- Chinh sach thu hat nguén nhan luc phuc vu van tai:
Ngoai viéc dao tao luc lugng lao déng tai cho, can thu hat
ngudn nhan lyc ti cac thanh phan kinh té & trong va ngoai
thanh phd dé phuc vu phat trién van tai, dac biét 1a doi nga
nhan luc dugc dao tao tai cac co s& uy tin clia nudc ngoai.

3.5. Gidi phap tang cudng lién két doanh nghiép
van tai hang héa trén dia ban thanh phé

Mét trong nhiing gidi phap quan trong dé thuc day
nang luc canh tranh cda doanh nghiép d6 la tang cudng
stic manh ctia chinh cac doanh nghiép. Néu nang luc canh
tranh ctia doanh nghiép dugc nadng cao thi sé lugng ciing
nhu stic manh t6ng thé ctia cdc doanh nghiép trén dia ban
cling sé tang theo. Vi vay, yéu cau cap thiét can uu tién
phat trién moét sé doanh nghiép hoac té chiic c6 dac trung
riéng va tam anh hudng I6n dé dong vai tro 1a dau tau
trong phat trién van tai hang héa trén dia ban thanh phé.
Nhiing doanh nghiép nay phai co gia tri kinh doanh cét 16i
khac biét, su khac biét dé c6 thé dén tir quy mo.

4, KET LUAN

Trong diéu kién canh tranh hién nay, hoat déng nang
cao nang luc canh tranh cho doanh nghiép la diéu quan
tdm hang dau cla cac doanh nghiép va ca cac co quan
quan ly nha nudc. Théng qua nghién clu nay, tac gia da
trinh bay so lugc thuc trang cia doanh nghiép van tai tai
Hai Phong cling nhu tac dong ctia hoi nhap qudc té. Bén
canh d6, tac gia dua ra mét s6 khuyén nghi nham nang cao
nang luc canh tranh cho doanh nghiép van tai vira va nhé
clia Hai Phong.

L&i cdm on: Nghién ctu nay dugc tai trg bai Trudng
Dai hoc Hang hai Viét Nam trong Dé tai ma s6 DT22-23.89.
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Pé xuat phuong phap hoc tap va gidng day hiéu qua

& bac dai hoc

m ThS. BUI THI DIEU THUY
Truong Dai hoc Hang hai Viét Nam
Email: thuybtdvck@vimaru.edu.vn

TOM TAT: Trong nhing nam gan day, thuat ng
"hoc tap hiéu qud" duoc s dung kha phd bién trong
trudng hoc, cac budi hoi thao hay cac bai bao ban vé
gido duc. Tuy nhién, viéc hoc tap hiéu qua chi that su
cé y nghia khi b8i cdnh va muc tiéu hoc tap dugc xac
dinh r6 rang khi trd 10i duoc cac cau héi dat ra nhu:
Hoc tap hiéu qua cé tac dung trong thoi diém nao?
Hoc tap hiéu qud dé lam gi? hay hoc tap hiéu qua
cé tAm Anh hudng gi dén bdi cdnh xa hoi hién dai
khéng? Bai bdo trinh bay cac yéu t8 chinh cla hoc
tap, dinh nghia hoc tap hiéu qua va can nhic viéc cé
thé 4p dung no trén ldp hoc.

TU KHOA: Hoc tap, hoc tap hiéu qud, hoc tap tich
cuc, hoc tap hop tac, trach nhiém nguoi hoc.

ABSTRACT: In recent years, the ferm "effective
learning” has been used quite commonly in schools,
seminars, or articles discussing education. However,
effective learning only makes sense when the context
and learning goals are clearly defined. Questions
such as "When does effective learning work?" and
"Effective learning for what?" need to be answered.
Additionally, it is important to consider whether
effective learning has any impact on the modern
social context. This artficle outlines the key elements
of learning, defines effective learning, and considers
how it can be applied in the classroom.

KEYWORDS: Learning, effective learning, active
learning, cooperative learning, learner responsibility.

1. DAT VAN DE

Ralph Waldo Emerson - mét nha tu tuéng gido duc
I6n trong lich s&r My da tiing néi: Mot nén gido duc khai
phéng can dao sau kha nang ctia méi ngudi dé thau hiéu
cac phuong dién clia thé gisi quanh ta - tu nhién, van héa,
khoa hoc, hé théng xa hdi... Dai hoc chi thuc thi dugc su
ménh nay khi né gitp sinh vién kién tao, cht khong phai
nhéi nhét va kiém tra kién thuc.

Gido duc can phat trién nang luc vugt qua gidi han,
khuon mau. Khéng nén bay ra nhiing kich ban sap dat qua
chat ché véi nhiing chudn muc cliing nhic, budc ngudi hoc
phai khu khu “photocopy” c6t chi dé€ qua bai kiém tra cudi
khoa. Thay vao d¢, giao duc khai phdng can giudp sinh vién
kham pha va lam ch( co héi dé di tim dam mé, y nghia,
muc dich trong cong viéc va cudc dai.

Tuy nhién, nhiing gi dang dién ra & bac dai hoc hién
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nay van chua lam dugc diéu nay. Hau hét cac sinh vién
budc vao dai hoc van bé nguyén tu duy hoc hanh, kiém
tra tUr thdi phd théng chi d€ qua cac mén hoc & dai hoc. Ho
khéng hiéu hoc dai hoc that su dung dé lam gi ngoai viéc
dat diém cao, hoc nhéi dé thi va thi xong la d&€ mac kién
thuic bi quén lang.

Do vay, bai bao nay vai muc dich trinh bay cac yéu té
chinh ctia hoc tap, dinh nghia hoc tap hiéu qua va can nhic
viéc c6 thé &p dung né trén I6p hoc nhu thé nao nham giai
quyét van dé: Hoc tap nhu nao dé dat hiéu qua?

2. HOCTAP LA Gi?

Thuc hién

Hinh 2.1: M6 hinh hoc tap

Quan sat moé hinh hoc tap cta Kolb (Hinh 2.1), véi tu
duy 16i mon chiing ta thudng sap xép chu trinh hoc tap
nay theo trat tu: 1- Hoc; 2 - Ap dung; 3 - Thuc hién; 4 - Danh
gia. Theo d6, hoc tap dugc xac dinh la mét qua trinh tiép
thu kién thuc thu dong, cac két qua cé thé du doan va do
ludng dugc.

Tuy nhién, hay sédp xép chu trinh hoc tap (mé hinh 1)
theo trat tu khac: 1 -Thuc hién; 2 - Panh gia; 3 - Hoc; 4 - Ap
dung. Véi trat tu nay, hoc tap dugc hiéu la hoat ddng phan
anh giup ngudi hoc rat ra kinh nghiém véi nhiing su viéc
da trai qua tu trugc dé hiéu va danh gia hién tai, tir d6 co
thé dinh hinh dugc cac hoat dong trong tuang lai va hinh
thanh kién thiic mai.

M6 hinh nay tao thanh mot vong tron tuan hoan bat
dau tU cac hoat dong trong hoc tap (Thuc hién), sé phan
anh va danh gia (Pdnh gid) két qua clia hoat dong do, rut
ra kinh nghiém dé cai tién, stra d6i va hoc hai tich luy (Hoc),
hinh thanh kién thic méi dé€ bé sung va ap dung cho cac
hanh déng tiép theo trong tuang lai (Ap dung). M6 hinh
nay mo ta quy trinh cho mét ngudi hoc tich cuc tim hiéu co
hoi hoc tap hodac cho mdt nhém ngudi hoc cing tham gia.
Bat ké quy mo thai gian téng thé, hay thai gian can thiét dé
mai ca nhan suy ngam, tao ra y nghia va tién 1én phia trudc.

*Tinh ndng néi bat cho dinh nghia nay, dé la:

- Mot qua trinh hoat dong tich cuc ma nguai hoc lién
hé nhiing trdi nghiém mgi véi nhiing diéu da biét dé co
thé téng hop va tiép nhan y tudng mdi.

- Qua kh, hién tai va tuong lai dugc két ndi lai, mac du
su két n6i o thé chi la gia dinh: Viéc chua hoc hay hoc lai
c6 thé xay ra.



-Quatrinh hoc tap bitac dong bdi muc dich hoc tap dugc
dat ra: Cach hoc tap hién tai nhu thé nao sé du bao nhimng
anh hudng xay ra trong tuong lai la vo cing quan trong.

3.HOC TAP HIEU QUA LA Gi?

Khi ngudi hoc hiéu rang:

- Co s4 tri thuic trong xa héi hién nay dang tang lén
nhanh chong thi viéc gidng day kién thic sé trg nén 16i thoi.

- Qua trinh con ngudi kién tao ra kién thiic phat trién
ting ngay dan dén théng tin khéng con la s& hitu cia mot
vai “chuyén gia".

- Trién vong viéc lam lién quan nhiéu hon dén kha
nang nang cao va chuyén giao céng nghé, do vay su tich
[y bang cap chi la diéu kién can chd chua du.

- Méi trudng hoc tap rdng han va phong phu hon lién
quan dén nhiéu phuong thiic va nguén liéu hoc tap, do
vay hoc tap khéng con chi tén tai & cac t6 chiic dao tao
chuyén biét.

Trong boi canh nhu vay, cdc muc tiéu cla viéc hoc
khong con tap trung vao viéc thu nhan kién thic clia cac
ca nhan ma tap trung nhiéu hon vao viéc tao ra kién thic
véi nhitng ngudi khac.

Hoc tap hiéu qua gop phan quan trong dé gitp ngudi
hoc tich cuc tham gia vao cac qua trinh 1ap k& hoach, giam
sat va phan anh nhan thuc.

Néu ngudi hoc hiéu hoc tap la viéc:

- Xay dung mét hoat déng;

- XU ly v&i hoac trong méi trudng hoc tap cung vdéi
nhing nguoi khac;

- Thuc ddy chiic nang tim hiéu clia ngudi hoc.

Hoc tap hiéu qua la di thuc hién nhiing viéc nay 8 muc
t6t nhat, cdng vai viéc giam sat va xem xét liéu cac phuang
phap va cach thic hoc tap c6 hiéu qua doi véi cac muc tiéu
va moi trudng cu thé hay khong.

Mt ngudi hoc hiéu qua 1a ngusi linh hoat va c6 thé
tich cuc dp dung cac phuong phép va cach tiép can khac
nhau cho cdc moéi trudng va muc dich khac nhau, vi du
nhu tu minh doc va hiéu dugc cac van ban; c6 thé tao ra
kién thiic véi nhiing ngudi khac théng qua mét du én, tich
cuc lang nghe mét bai thuyét trinh hay xay dung cudc déi
thoai véi nhimng ngudi c6 quan diém khac nhau. ..

Hoc tap hiéu qua c6 thé dugc xem nhu mot vong tuan
hoan: cach hoc hiéu qua sé thuc day ca qua trinh hoc tap
gilup cho muc tiéu cia qua trinh hoc tap va két qua hoc tap
gidm bét su khac biét. Trong mé hinh (Hinh 3.1) thé hién
r6 hon vé su lién két va tac ddng hai chiéu gilia cac yéu té.

3.1. Hoc tap hiéu qua trong truong hoc

Lam sao d& nha trudng, gido vién va hoc sinh ting
hiéu qua hoc tap & trudng va I6p hoc? Ching ta sé kiém
tra cau hoi nay cho cac yéu té chinh cia mé hinh 2 (Hinh
3.1). Trong mo hinh nay, cdc mai tén c6 tadc dong hai chiéu.

Hinh 3.1: Mé hinh hoc tap theo béi canh & truong
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* Viéc hoc tdp hiéu qua sé tao ra két qua cua qud trinh
hoc tap bao gom:

-Tim hiéu dugc nhiéu kién thuic hon;

- M@ réng dugc pham vi chién lugg;

- Nang cao dugc su hiéu biét;

-Nang cao dugc hanh dong dap Uing véi muc tiéu xac dinh;

- Nang cao dugc su tham gia va su tu dinh huéng;

- Nang cao tu duy phan bién;

- Cam xuc tich cuc hon trong qua trinh hoc tap;

-Tam nhin phat trién hon vé ban than trong tuong lai;

- Tao quan hé t6t hon trong viéc hoc tap véi nhimng
ngudi khac;

- Coy thic tham gia nhiéu hon vao mét cdng déng trithic.

* D@ thuc ddy viéc hoc tdp hiéu qud nén dp dung mot
vai goi y sau:

- Thuc ddy hoc tap tich cuc:

Can ¢o sy tuong téc tich cuc véi cac hoc liéu, cacy
tudng, su phan dnh va cdm nhan tich cuc gira cac thanh
vién véi nhau. Néu chi tham gia vao hoat déng cho c6
mat la chua du vi khong cé sy phdn anh thi khong goi
la hoc tap tich cuc chd déng. Cac sinh vién danh gié cac
hoat ddng nhu nghién ctu, lam viéc nhém, lam viéc thuc
té€ va thao luan trong I6p cé hiéu qua thac day viéc hoc
tap cla ngudi hoc tang Ién gap doi so vdi viéc sao chép,
trd 16i cau héi tu sach va doc chinh ta.

- Thuc ddy hoc tdp hop tdc:

Khi ngudi hoc ciing nhau tao ra mét sdn phdm chung
clng vdi su hiéu biét, ho sé phat trién cac ky nang & bac
cao hon. Nhu mét sinh vién da noi: “Téi hoc dugc nhiéu
hon néu t6i giai thich cho moi ngudi phai lam gi. Vi vay,
téi hoc dugc nhiing diéu ma t6i sé khong biét néu toi chi
lam viéc mét minh”. Qua trinh cuing nhau giai quyét van
dé, gidi thich va gidng day cho nhau sé thuc day diéu nay
t6t hon.

Hon nita, van héa hop tac gitp ngudi hoc phat trién
cac ky nang giao ti€p va quan ly, cai thién ky nang giao
ti€p va cac maéi quan hé tich cuc, déng thai vai tro cda
giao vién trd nén quan tam hon dén cac cau héi nang
cao va dugc gidi phong khéi cac nhiém vu théng thuong.

- Thuc ddy trdch nhiém trong hoc tap:

Nhing ngudi hoc coi minh la ngudi déong vai tro
quan trong trong viéc hoc khong chi nang cao dugc kha
nang tu dinh huéng ma con phat trién dugc kha nang
hgp tac hon. Khi ngusi hoc lap ké hoach hoc tap ho cé
thé sé dat dugc nhiing kién thiic c6 chét lugng va diém
s6 cao, dong thai nang cao kha nang ghi nhé kién thuec,
kich thich dam mé, tang déng luc va né luc.

- Thuc ddy viéc hoc trong hoc tap:

Diéu nay khong chi dugc gidng day don gian ma can
xay dung cac hoat déng trong 16p dé thic day viéc hoc
tap bao gom:

+ Bién viéc hoc thanh déi tugng cta su cha y;

+ Bién viéc hoc thanh déi tugng clia cudc tro chuyén;

+ Lam cho viéc hoc tré thanh mot déi tugng cla su
phan xa, tu duy.

Chu trinh hoc tap cho 4 yéu t6 nay dugc minh hoa
trong Bdng 3.1.
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Bdng 3.1. Bang Iip ké'hoachnvé xem xe',t chu trinh day - hoc dé hoc phuong phap hoc tap hiéu qua dé giai quyét ching.
tap hiéu qua Chuong trinh gidang day dé cap dén nhiing y tuéng Ién
T::;: Hoc tap tich cwc | Hoc tap hop tac Tra:i;::gilghlz:ua Hoc trong hoc tap va cung Cép cho ngudi hOC buc tranh téng thé hép dén
Nhiem va due dit|Nhiem va trong ca Ngusi hoc dugc nhat. Su gan két ngudi hoc va kha nang tao két néi trong
iem vy duoc dat)Nhiem vu trong cac) -~ khuyén khich chu y sc bi canh khia h ~ g hé Vié & d
. ra cho ngudi hoc|nhém nho dé tao ra|Ngudi hoc lua chon | e ™ . ™) o = 2 cac pbol can ac nhau clng dugc ho trg. Viec su dung
g sl s U b Sy ol phuong phap ngudi hoc tu danh gid thong qua viec so
gidovien hoac theo bo phan) | - P e 912 vao cic sanh ban than véi nhiing ngudi cung hoc trong 1&p, trong
Nguit hoc ding Ngusi hoc mo ta truong hay trong xa hoi thay thé cho phuong phap gido
lai dé ch y diéu gi| IS hoC 18P MO g i poc theo di|TNIM9, 91 ho nhan vién danh gid ngudi hoc dé nang cao trach nhiém cla
Panh . y dicu gt cac y tudng va xem "gual hoc -, [thdy va xem lai viéc g g Y g 5
gia t?a xay ra, dleu,g' lai cach thic hoat|ts" do Va Xem Xet| o coa ho (muc tiéu, ngudi hoc
a quan trong, cam déng ctianhém ké hoach ctia ho chién lugc, cam xuc' 9 2 P < N \e
gidcvé né ° Két qua, béi canh) Bang 3.2. Quan diém day hoc hudng vao nguoi hoc
Giai thich vé chi dé|Cac yéu 6 anh tChéC Cluarl: niém hﬁ? Khi gido vién C.uMng cé:p Hudng déan Taoﬁdié\u‘kién Hc’)iykiép,
Tim Nhiing hiéu biét va|va cach thic hoat|hudng dén tién do ha(;)n dfdcorr]\géu rapv: kién thurc thuan lgi tham khéo
higu  |\én thiemdidugcidong clla nhémduge xdc dinh val,p e ™y picn  im Hocsinhtrd |Phuthudc, |Quantam | Bithu ht Ty dinh
lam r6 dugc dua ra trong|cac chién lugc mai hié han 4nh sa ~ d N gé hué
nhom dugc duara h;e: phan anh sau nen ya vao en uong
Hanh déng trong 3.4. Lép hoc nhu mét béi canh dé hoc tap hiéu qua
tuong lai  dugc|,, . . R Ngudi hoc c6 ké HEPaPS A A S A A 7
i 1én ké hoach dusi ﬁ?a n;qg hgc }ap Céc ké hoach dugc|hoach chd y nhiéu KhAI Caclldp hoc hoa'\t dong ydl tlnh_'thar) hOCA, tap, t|Clj
dung |5 i€y biet moi| 0 MO Y NI stia di € phit hap o va thir nghiém cuc, cong tac, trdch nhiém, ngudi hoc sé phat trién cac ky
Sﬂﬁyeﬂugﬁg 9 ¢ ai dugc xem xet |91 Viechocanday|phiang phap - hoc nang déi thoai va nang cao cdm xuc tich cuc cho ca 16p hoc.
dugc kiém tra 3.5. Truéng hoc va bdi canh xa héi giup hoc tap

Ap dyng cho viée
hoc tip sau ndy

Hinh 3.2: Mt chu trinh bé sung vé viéc hoc trong hoc tap

* Cdc khia canh cua viéc hoc trong hoc tép bao goém:

- Xem lai cach ching ta hoc hiéu qua nhat;

- Tim ra cach suy nghi va cach giai quyét van dé cla
ching ta;

- Xem xét niém tin vé thanh céng;

-Tim ra cac cach tiép can vGi cac nhiém vu gay lo ldng;

- Kiém soat nhiing cdm xuc can trd viéc hoc;

- Thuc hanh céch tiép can ctia ching ta déi vsi nhiing
nhiém vu khé khan;

- Kiém tra phan ing d6i vai nhiing that bai;

- Phan tich nhiing déng gop cho cac nhiém vu ctia nhom.
3.2. Pac diém chia ngudi hoc dé€ hoc tap hiéu qua
Dac diém cla ngudi hoc hiéu qua la:

- Ludn hoat déng va c6 chién lugg;

- C6 ky nang hop téc, doi thoai va ap dung kién thuc
ngudi khac;

- C6 thé phat trién cac muc tiéu va ké hoach;

- Gidm sat viéc hoc clia chinh minh va linh hoat trong
cac boi canh.

Khi gido vién thuc ddy cac cudc thao luan, phan anh
clia ngudi hoc sé thuc dady su chu y ctia ngusi hoc va gido
vién tang lén. Thuc hanh nhu vay cho thay rang “Ngudi hoc
biét nhiéu hon gido vién vé nhiing gi anh ta da hoc - ngay
ca khi anh ta biét it hon vé nhiing gi da dugc day”.

Khi kién thirc ctia ngudi hoc vé trai nghiém hoc tap
cta chinh ho dugc phong pht va nang cao théng qua doi
thoai, chia sé dugc ho trg tét thi cac dac diém cla ngudi
hoc hiéu qua cé thé dugc phat trién.

3.3. Pac diém giang day dé hoc tap hiéu qua

“Pac diém day hoc” & day c6 nghia la dac diém cla
chuong trinh day hoc, danh gia va quan niém vé day hoc.
Ngay ca khi chuong trinh day hoc va dénh gia dugc thiét
ké chua tét thi cac I6p hoc va trudng hoc cé thé st dung

voi
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hiéu qua

Cac trudng hoc 6 cach thic hoc tap phong phu thé
hién muc dich ré rang hon so véi trudng hoc nghéo nan
vé cach thic hoc tap. Gido vién coi dong nghiép la nguén
tai nguyén dé ti€p tuc hoc hoi nhiing y tudng giang day
md&i dén tir déng nghiép va cac giai phap sang tao cla ho.
Co héi hoc tap cua giao vién cang Ién thi sinh vién cla ho
cang ¢ xu huéng hoc héi nhiéu hon, dat thanh tich t6t
hon trong cac truong cé cach thuc hoc tap phong phu.

4, KET LUAN

Bai bao da lam phong phu quan diém vé khai niém
hoc tap hiéu qua, phan anh vé viéc hoc tap va giang day
hién tai ctla ngudi hoc va ngudi day bac dai hoc, qua dé
gilip nhiing ngudi day c6 y tudng, tam nhin méi dé lén ké
hoach thuc hién trong cac hoat dong trén I6p dé viéc day
va hoc dat hiéu qua ngay mét tét hon, dong thai tim ra
phuong an dé trudng hoc thuc hanh va dua ra cac chinh
sach tap trung vao hoc tap, gidng day dé hé tro hoc tap
hiéu qua.
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PE XUAT CAC PHUONG AN THI CONG NEN BUONG SU DUNG CAT BIEN

(tiép theo s thang 6/2023)

/7

Bai cudi: Thi nghigm, kiém tra trong qua trinh thi ctng,
theo doi, tanh gia trong thoi gian khai thac

= BAO CHAU

THi NGHIEM, KIEM TRA TRONG QUA TRINH THI CONG

*Kiém tra vat liéu dau vao trudc khi thi céng thi diém:

Thai gian qua, Ban QLDA My Thuan da chi dao cac bén lién quan dé quan ly chat lugng cac loai vat liéu (da kiém tra & bai
s thang 6/2023) ddm béo st dung ding chiing loai, ddm bao chét lugng vt liéu cho qua trinh thi cong cac doan thi diém.

*Kiém tra trong qud trinh thi céng:

Noi dung céng téac thi nghiém, kiém tra trong qua trinh thi céng bao gém cac ndi dung sau (chi tiét dugc thé hién tai
Bang 1):

9v Béng 1. Thi nghiém, kiém tra kiém tra trong qua trinh thi céng

TT Néi dung Pon vi Tan suat Khéi luong Phuong phap thi
I |Phuong an 1: Dap nén K95 sit dung nguyén cat bién (cé gia cudng cac I6p vai/luéi dia ky thuat)

1 |Pam nén tiéu chuén Mau 3 mau/1 doan 03 TCVN 12790:2020
2 |P0 chat hién trudng Vi tri 3 vi tri/1 16p thi cong 03 22 TCN 346-06
3 |Chuy xuyén dong (DCP) Diém 6 diém do/1 doan 03 ASTM D6951

Il |Phuong an 2: Lép dinh nén K98 sit dung cat bién gia ¢6 bang 6 dia ky thuat Geocell

1 |Pam nén tiéu chuin Mau 1 mau/1 doan 03 TCVN 12790:2020
2 |D6 chat hién trudng Vi tri 3 vi tri/1 16p thi cong 03 22 TCN 346-06
Il [Phuong an 3: Lép dinh nén K98 sit dung cat bién gia ¢6 xi mang

1 |Pam nén tiéu chuén Mau 1 mau/1 doan 03 TCVN 12790:2020
2 |P0 chat hién trudng Vi tri 3 vi tri/1 I6p thi cong 03 22 TCN 346-06
3 |Khoan mau phuc vu thi nghiém| T6 mau 12

4 |Gidi han bén nén TCVN 6016:2011
- |3 ngay T6 mau 3t6 mau 03

- |28 ngay T6 mau 3 t6 mau 03

5 |Thi nghiém mé-dun dan hoi T6 mau 3 t6 mau 03 22TCN211-06
6 |Thinghiém ép ché T6 mau 3 t6 mau 03 TCVN 8862:2011

TINH HINH TRIEN KHAI THI CONG TAI HIEN TRUONG

- Cong tac GPMB: Pham vi thi cdng thi nghiém thudc doan tuyén hoan trad BT.978 tai ly trinh km79+820 - Du an thanh
phan Hau Giang - Ca Mau. Dia phuong da ban giao mat bang thi cong dudng hoan tra DT.978 dugc 896m/986,32 m (bao
gém doan thi cong thr nghiém cat bién).

-Tinh hinh trién khai khai thi cong: Cat bién da dugc tap két day da va da tién hanh dap cat bién, dam nén dat K95 doan
60 m ha am. DPoan 240 m da nghiém thu I6p dinh K95 ti km0+500 - km0+600. Nha thau dang dap va dam nén 16p dinh K95
doan km0+600 - km0+740.

- K& hoach thi cong tiép theo: Thi cong dap dat bao va dap cat séng 16p 2 ti ngay 07/5/2023 dén hét ngay 18/5/2023
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hoan thanh; thi cong két cdu mat dudng, hoan thién toan
b6 doan tuyén hoan tra trudc ngay 15/6/2023 dé dua vao
khai thac va quan trac ti€p tuc theo nhiém vu quan trac.

- Cong tac tu van kiém dinh, danh gia chat luong moi
trudng va lap bao cdo danh gia tdng két nghién ctu thi
cobng thi diém cét bién lam vat liéu ddp nén dudng dang
dugc thuc hién theo dé cuong va phu hgp véi tién do thi
cong tai hién trudng, da dat dugc cac két qua sau:

+ Cong tac kiém dinh chat luong vat liéu va quan trac
thi cdbng bao goém thi nghiém mau cat; lap dat va quan
trac 1Un, chuyén vi ngang da dugc thuc hién. Két qua thi
nghiém cac chi tiéu co ly cla cat bién cda cdc mau cat lay
trén phuong tién khai thac, trén phuong tién van chuyén
va trén bai chia thi cong cla cdng trusng déu dap tng
cac yéu cau déi vai vat liéu dap nén duong theo TCVN
9436:2012.

+ Coéng tac quan trac moi trudng da thuc hién lay mau
va dang thuc hién phan tich méi trudng nén truéc khi thi
céng, bao gdbm: 8 mau nudc mat, 18 mau nudc ngam lay
tir 18 giéng khoan, 6 mau dat va 3 mau vat liéu cat. Chi
tiéu vé do6 man clia mai trudng cu thé nhu sau: D6 man
clla nudc mat trong cac vudng tém clia nguoi dan dao
dong tu 3,56 - 3,97%o0, tai cac rudng lta 8,11 - 8,29%o0,
cla nudc séng tai vi tri cau Nga ba Tau 6,61%o0 va cua
nudc xa tai bai chia cat sau khi bom ti tau van chuyén
la 9,21%o0; d6 man clia nudc trong dat tai khu vuc vuéng
tém la 2,37 - 2,64%o0 (chi tiét cac chi tiéu phan tich khac
dinh kém Van ban s6 1014/VKHCN-KHCN ngay 08/5/2023
cla Vién Khoa hoc va Cong nghé GTVT vé bao cao so bd
két qua Ian 1 thuc hién g6i thau TV-11: Tu van kiém dinh,
danh gia chat lugng méi trudng va lap bao cao danh gia
két qua nghién ctiu thi cdng thi diém cat bién lam vat liéu
dap nén duong).

- Cong tac tu van xay dung dinh muc kinh té - ky thuat
khai thac, van chuyén va thi cong cat bién lam vat liéu dap
nén dudng dang dugc thuc hién theo dé cuong va phu

hgp vai tién do thi cong tai hién trudng, da thuc hién khao
sat dugc 5 nhdm cong tac gom: khai thac céat bién bang
tau x4i hat, van chuyén cat trén bién, van chuyén cét trén
séng, bom chuyén tir tau 16n sang tau nho (di vao séng,
kénh, rach nhd), bom cét tu phuong tién thuy (tau hoac
sa lan) 1én nén dudng hoac bai tap két (chi tiét s6 liéu dinh
kém Vén ban s6 346/VCL&PT-DM ngay 04/5/2023 clia Vién
Chién lugc va Phat trién GTVT vé bédo cao két qua xay dung
dinh muc thi diém s dung cat bién lam vat liéu dap nén
du &n thanh phan doan Hau Giang - Ca Mau, dot 1).

- Trong thang 4/2023, Cuc Quan ly dau tu xay dung,
Vu Khoa hoc - Cong nghé va Méi trudng da té chiic chiing
kién qua trinh thi cong thi diém tai hién trudng va da dé
nghi ddy nhanh tién do thi céng, bé sung viéc xac dinh
dinh muic ddm nén d6i vaGi cong tac dam nén IGp cat thi
céng theo phuong phap “Thi cdng nén dap bang cat hat
théi” dé c6 thé dp dung ngay khi TCVN 9436:2023 dugc
ban hanh.

THiNGHIEM, KIEM TRA TRONG THO!I GIAN KHAITHAC

Sau khi thi céng xong, don vi thi nghiém tién hanh
kiém tra, danh gia nhan xét, tinh trang chung nén, mat
dudng va quan trac lun dinh ky hang thang cho dén thai
diém 12 thang.

- B& tri 3 trdc ngang quan trac 14n trén méi doan két cdu;

-M@6c quan trac lun bé mat dugc bé tri theo trac ngang:
3 méc:

+ 1 vi tri do lUn & tim dudng;

+ 2 vi tri bén mép vai nén dudng, cdch mép mat dudng
<30cm.

- M&c quan trac lun dugc gan trén mat bé téng nhua:
Dinh thép khéng ma kém, dudng kinh D = 15 mm déng
ngap sau trong I6p ao dudng;

- Thiét bi quan trdc lun: Mdy thay chuan dién ta.

Noi dung va khéi lugng thuc hién dugc thé hién tai
Bang 2.

Bang 2. Néi dung kiém tra sau khi thi cong theo thoi gian

. . " A, Khéi . 5
T Noi dung Pon vi Tan suat lugng Phuong phap thu
Nhan xét, darjh g1a tlnf) Toan bd chiéu dai cac Bang mat,
1 |trang chung cac doan thir|Doan , L 4 A
o doan thi nghiém chup dnh
nghiém
TCVN 9360:2012 - Quy trinh ky thuat
2 |Quan trac lun bé mat xac (?’gnh do If{n cong trinh dan durjg
va cong nghiép bang phuong phap
do cao hinh hoc
2.1 | M6c quan trac lun Méc 4 Eioan X 3 mat cat x 3 36
maoc
2.2 | S6 mat cat quan trac lan Mat cat |3 mat cat x 4 doan 12
2.3 | Thai gian quan trac Thang 12
v N N Po 1 thang/1 chu ky x
2.4 |S6 chu ky Chu ky 12 thang 12
S8 14n do Lan 3 vi tl"l X 12matcatx 12 432
chu ky
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Bong Thap mong cho

cao tic An Hitu - Cao Lanh

25 MV LE

Tuyén cao t6¢ An Hiu - Cao
Lanh khi hoén thanh sé két
ndi véi dudng cao t6¢ Trung
Luong - My Thuan va My

An - Cao Lanh. Day la hai
tuyén dudng phat huy hiéu
qua tir cac du én da dau tu
truéc dé nhu cdu Vam Céng
- Cao Lanh, tuyén Lo Té -
Rach Séi..., tir dé gilp tinh
Pong Thap két néi thuan
tién véi cac dia phuong
viing déng béing séng Ctiu
Long (PBSCL), tao hé théng
giao théng t6t hon, mé ra
khéng gian phat trién méi.

NGUGI DAN PONG THUAN
GIAO PAT LAM PUGNG

Du an cao téc An Hitu - Cao Lanh va
chubi cac du an da duogc khéi cong viia
qua nhu Can Tho - Ca Mau va Chau Béc
- S6c¢ Trang cing mét s6 du an khac da
cho thay tin hiéu“dét phd” clia hé thong
giao thong khu vuc phia Nam.

Ong Hé Vinh Quan - Phé Giam déc
phu trach Ban QLDA céc cdéng trinh
giao thong tinh Bong Thap cho biét,
du an thanh phan 1 cao téc An Hi -
Cao Lanh thudc dia phan tinh Déng
Thap c6 chiéu dai khoang 16 km. Ban
QLDA céac cong trinh giao théng tinh
Do6ng Thap dugc giao lam chi dau tu.

Tai Péng Thép, du &n xay dung
coéng trinh dudng bo cao téc An Hitu
- Cao Lanh la céng trinh ¢6 tam quan
trong dac biét nham két néi mang
lugi cao toc vung DPBSCL, dap Ung
nhu cdu van tai hang héa dén cac
vung kinh té trong diém cla ca nudc,
tao dong luc phat trién vung DBSCL
néi chung va Béng Thap noi riéng.

Du an cao téc An Hitu - Cao Lanh

dugc dau tu ti nguén phuc hoi phat
trién kinh té - xa hoi, vén dau tu cong
giai doan 2021 - 2025 va sau nam
2025. Ngay sau khi dy an dugc giao
cho dia phuong thuc hién, Ban QLDA
da phdi hop cung cac don vi day
nhanh cong tac GPMB, hoan thién hé
5o dé lua chon nha thau thi cong.

Du an c6 533 hé ndm trong vung
du an véi dién tich dat thu héi trén
101 ha. Bén nay, gan 100% ho dan
clia huyén Cao Lanh da nhan tién boi
thudng va giao dat cho du an. Ngay
sau khi nhan tién, cadc hd da khan
truong di doi nha &, cay trong va cac
kién trac khac dé 6n dinh cudc séng.

Ong Tran Tri Quang - Bi thu
Thanh dy TP. Cao Lanh chia sé thém,
du &n cao t6c An Hiu - Cao Lanh
dugc mong chd tir lau cGia ngudi dan
clng nhu cac cap chinh quyén.

Hién nay, tuyén QL.30 di qua TP.
Cao Lanh thudng xuyén un tac, nguyén
nhan la do nhu cau di lai clia ngusi dan
tang cao va khu vuc chua dugc khoi
thoéng “diém nghén”vé ha tang. Chinh vi
vay, tuyén cao toc nay sé phat huy hiéu
qua dau tu trong hé thong giao thong
cau Vam Céng, Cao Lanh, tuyén Lo Té -
Rach Soi, tuyén tranh Long Xuyén...

Pé tao dugc su déng thuan cda
ngudi dan, Ban Thudng vu Tinh Uy
DPéng Thap da yéu cau cac don vi t6
chuc, phat huy stic manh téng hop
cla ca hé théng chinh tri va toan dan;
tiép tuc nang cao nhan thic trach
nhiém cla cac cap, vi muc tiéu chung
sém thuc hién dugc du an, phat huy
hiéu qua nguén vén dugc giao.

KY VONG PUA PONG THAP
BUT PHA

Véi ngudi dan Béng Thap, cao
téc An Hiru - Cao Lanh khéng chi la
dy an giao thong giup nguci dan dia
phuong thuan Igi hon trong viéc di lai
ma con cd y nghia quan trong, gop
phén tao luc ddy mai cho kinh té but

GIAO THONG DIA PHUONG
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pha trong nhiing giai doan tiép theo.

Dong Thap dugc biét dén la tinh
¢ nhiéu thé manh vé néng nghiép
nhu: thay san, lGa gao, cay an trdi...
Phan 1én san lugng néng san cla
Dong Thap san xuat hang nam dugc
phuc vu cho xuat khau va tiéu thu
manh & thi trudng nodi dia. Do do,
viéc hoan thién ha tang giao théng
duong bo dugc xem la nén tang quan
trong dé Pong Thap dén vai cac tinh
cling nhu thi trudng xuat khdu ngay
cang thuan lgi va thong suét hon.

Ngay sau |é khéi cong du an xay
dung cong trinh dudng bd cao toc
An Hitu - Cao Lanh, nhiéu ngudi dan
huyén Cao Lanh khong gidu dugc su
phan khai va mong chg tling ngay
cao t6c dugc hoan thanh.

Ong Pham Thién Nghia - Chu
tich UBND tinh Bong Théap cho biét,
xac dinh GTVT la huyét mach, dong
luc di trudc nham tao tién dé cho su
phat trién kinh t& - x& hoi, phat trién
dé thi, ddm bao quéc phong - an ninh,
nh{ing nam qua, tinh Déng Thap dugc
lanh dao Bang, Nha nudc, Chinh pha
quan tam dau tu nhiéu dy an, céng
trinh trong diém di qua va da phat
huy hiéu qua cao, dua Bong Thap tu
mot dia phuong “khuét néo” trg thanh
tinh cé lgi thé, két n6i 3 trung tam 16n
la TP. H6 Chi Minh, TP. Can Tho va TP.
Phném Pénh (Campuchia).

Dac biét, dugc su chap thuan
cht truong ctia Tha tuéng Chinh phu
thuc hién du an xay dung céng trinh
duong b cao téc An Hiu - Cao Lanh
giai doan 1, Péng Thap ky vong sé
go6p phan giup tinh trg thanh diém
dén dugc nhiéu nha dau tu lua chon.

Pé du &n hoat déng dung tién
do, Chu tich UBND tinh Béng Théap
mong mudén nhan dugc sy hod trg
nhiét tinh tUr chd dau tu, cac nha
thau, tu van thiét k&, giam sat, nha
thau thi cdng cung toan thé nhan
dan trongvungduadn
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Boc dao tram dimg nghi
trén cao toc cua the yiod

Tai nhiéu nuoc trén thé gldl qua trinh Iap quy hoach cdc tuyen cao téc két ndi
cac vung mién, thanh pho, khu kinh 1€, cang bién... dugc tién hanh song song
vdl k& hoach xay dung cdc tram diing nghi trén céac tuyén cao téc dé dam bdo
dong bd khi cao té¢ di vdao hogt déng. Cac trgm dUng nghi khong chi la noi
nghi ngoi, dap u’ng nhu cdu cta lai xe, hanh thICh gop phan dédm bdo ATGT,
phét trién viing ma con tré thanh biéu tuong, diém nhdn cho khu vuc.

HAN QUOC: TRAM DUNG NGHi
NHU RESORT

Tai Han Qudc, B6 Giao théng, Ha
tang va Budng bd Han Quéc cung Co
quan budng cao t6c Han Quéc da lap
va cdng b6 quy hoach, hoach dinh va
quan ly, dau tu cac tram ding nghi
trén cac tuyén duong cao téc trong
cad nudc. Thong thuong, cac tuyén
duong cao t6c thudng quy hoach,
xay dung 3 loai tram duing nghi: 16n
nhat la nhiing trung tdm dich vu da
chtic nang, thd hai la tram duing nghi
cobanvathiba la cadc tram dung nho
chi don thuan cho phép lai xe diing
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chan nghi ngoi khodng 15 - 20 phut,
han ché tinh trang mét moi do lai xe
qué lau nham gidm TNGT. Théng ké
cho thay, trén cac tuyén dudng cao
téc tai Han Qudc ¢6 189 tram ding
nghi, hang nam dem lai khodng trén
1ty USD lgi nhuan.

Trén co s6 do, cac cong ty tunhan
d&u thau dé dugc van hanh dich vu
bén trong khu dimng nghi, con Téng
céng ty Budng cao téc Han Quoc sé
quan ly cac toa nha nam trong khu
vuc, danh gia muc do van hanh cta
cac céng ty nay. D€ thu hat khach
vao dung chan, nghi ngoi, mua sdm

M@t tram dimg nghi trén cao téc tai Han Quéc

trdi nghiém..., khéng chi két hgp dua
cac san vat, dac san ndi tiéng cla dia
phuong vao phuc vu hanh khach,
gép phan quang ba cho chinh dia
phuong ma con cung cap nhiéu dich
vu nhu khu mua séam, khu vui choi
cho tré em, noi ngl nghi, cdm trai,
xéng hai... véi thiét ké rat da dang,
doc dao. Bén canh d6, cac cong ty da
biét phéi hop dua cac loai am thuc,
dac san vung mién, cac trung tam
nghé thuat truyén théng cing nhiéu
hoat dong thé thao da dang vao tram
dung nghi.

Don ¢ nhu doc dudng cao téc



lau doi tha 2 cdia Han Quéc mang tén
GyeongbuhudéngdiBusan, tramdung
nghiSeoul Underground Rendezvous
luén ban rén véi dong ngudi dai xép
hang dé thudng thdc mén com canh
bd Maljuk - mét trong nhitng mén an
truyén théng dugc yéu thich nhat c6
thé tim thdy & cac qudy an bén dudng
cao téc. Hay nhu tram diing nghi, an
uéng ndi tiéng khac trén dudng cao
toc la Khu Dich vy Insam trén dudng
cao t6c Tongyeong - Daejeon huéng
di Tongyeong & Geumsan, phia Nam
tinh  Chungcheong. Geumsan la
trung tdm thuong mai va san xuat
sam Han Quéc vdi lich st hon 1.500
nam, da t6 chiic han 30 1& hoi sam
va trién 1am qudc té ti nam 2006.
Mét trong nhimng diém nhan la cac
tram diing chan trén dudng cao toc
tai Han Quoc kha dac biét so véi cac
nudc khac. Trong d6, Deokpyeong
dugc xem la tram ding chan hang
dau Han Quéc ca vé mat quy mo lan
co sG vat chat. Noi day khong chi don
thuan la khong gian nghi dudng cung
co s& ha tang hién dai ma con dem
dén nhiéu diéu thu vi hon nhu quan
cafe thu cung chang han... Tai day, du
khach c6 thé trai nghiém khéng gian
doc ddo tai“Tram dung chan sinh thai
Deokpyeong’, diém dén hoan hao dé
thu gidn nghi ngoi va hoa minh vao
thién nhién khién du khach say mé
quén thoi gian du chi tinh cd ghé qua.

NHAT BAN: TRAM DUNG NGHi
LA NOI QUANG BA VAN HOA

C6 thé n6i Nhat Ban la mot trong
nhiing nudc di dau trong viéc xay
dung hé théng, quy ché tram nghi
doc dudng cao téc. M6 hinh tram
dung chan cta Nhat Ban dugc xay
dung theo céc tiéu chuidn nham dam
bao phét trién kinh té&, thuong mai va
xa hoi, tao ra ca héi kinh doanh, viéc
[am va cac hoat déng van hoa, gido
duc... cho cu dan dia phuaong.

Chinh phi Nhat Ban quy dinh,
cac cong ty phu trach dudng cao toc
dadm bdo khodng cach 50 km phai
¢6 tram ding nghi bao gém tram
xang va dich vy an uéng, nghi ngoi;
khoang céch 20 km phai cé moét tram
ding nghi dé ngudi dan ding xe va
gidi quyét nhu cau vé sinh.

Nhing tram nghi nay cé thé dap
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Khu vuc vui choi danh cho tré em dit ngay tai ctra ra vao & mét tram dimg nghi tai Nhat Ban

tng nhu cau khéng chi ctia lai xe, hanh
khach di dudng ma ca ngudi dan dia
phuong, déng thsi gép phan ddy
manh ATGT va phat trién vung. Sau 30
nam phat trién hé théng tram ding
nghi, dén nay s6 tram nghi doc dudng
tai Nhat Ban tiép tuc gia tang va dén
nay con s6 nay da lén téi hon 800 tram
trén hé théng dudng cao toc.

Hién nay tai Nhat Ban, nhiéu mo
hinh tram duing nghi da dugc trién
khai rat thanh cong. Khéng chi cung
cap dia diém cho lai xe thu gian, nghi
ngoi, an udéng, gidi quyét nhu cau vé
sinh, cac tram dung nghi con dugc
gan thém nhiéu chiic nang khac nhu:
trg thanh biéu tugng clia dia phuang,
cung cdp théng tin giao théng, quang
ba du lich, gop phan phat trién kinh
té dia phuong.

Nhing tram nghi chan trén
dudng cao téc & Nhat Ban ludn luon
c6 nhiing bang thong tin, quay tap
chi, pamphlet nhiéu mau sac quang
céo du lich vung mién dé moi ngudi
c6 thé 1dy va tham khdo mién phi.
Ngoai ra, nhiing quay bay ban san
vat, d6 luu niém dia phuong ciing la
mét phan khéng thé thiéu va thudng
rat déng khéach ra vao. Vao mét s6
ngay dac biét, tai tram dung nghi
trén dudng cao téc con dién ra cac
hoi chg, trién lam d6 tha cong, d6 my
nghé, trung bay cac san vat ddc trung
chi c6 thé tim thdy & manh dat nay.
Tram dung nghi gio khong chi don

thuan chi la noi nghi ngoi ma con la
cau nédi cung cdp thoéng tin, la khéng
gian giao luu, gan két ngudi dan ban
dia v&i hanh khach trong va ngoai
nudc. Méi ca s& nghi ngoi trén dusng
cao téc lai mang mot ban sac riéng,
dugc ky vong trg thanh yéu té cot 16i
gan két véi nguai dan, tur dé tao nén
mot cdng déng khu vuc giau manh.

HOA KY: CHiINH QUYEN CHO
THUE MAT BANG, TU NHAN XAY
DUNG VA VAN HANH

Tai xU “c& hoa”, nhiéu tram dimng
nghi trén cao téc dugc van hanh theo
md hinh cong - tu lién doanh. Chinh
quyén cho thué mat bang va thu
thué kinh doanh, tu nhan bo vén xay
dung, van hanh quan ly va cung cap
dich vu canh tranh. Nhiing tram nay
thudng c6 du cac dich vu tu vé sinh,
an nghi, bdo duéng cho dén xang
xe... Nhitng tram dung nghi nay tr&
thanh khu lién hgp, cung cdp moi
dich vu thiét yéu cho nhiing lai xe
dudng dai ma gia ca lai phdi chdng.
Tai cac tram dung nghi thudng dugc
quy hoach nhu khu nghi ngoi clia du
khach, phong nghi riéng cho céc lai
xe, cdy xang, khu dich vu an uéng...
Khu vé sinh dugc lau don thudng
xuyén, bai dé xe rong cho ca xe con
va cac xe c6 tai trong I6n, thuan tién
va sach sé cho khéch vang lai 1

CHAU THANH
(dich va téng hop)
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XU HUGNG TAT YEU trién va dang phat trién trén thé gisi

Logistics xanh (green logistics)
la hoat dong logistics huéng téi cac
muc tiéu bén viing, than thién va bao
vé méi trudng, gidm thiéu téi da cac
tdc dong tiéu cuc dén moi trudng.
Xanh héa hoat doéng logistics sé
giup cac doanh nghiép dap ung cac
tiéu chi vé y thic bao vé moi trudng,
nang cao nang lyc canh tranh va
hiéu qud kinh doanh. Khéng nhiing
thé, logistics xanh con giip doanh
nghiép t6i uu hda chi phi, tré thanh
“cong ty xanh”trong mat khach hang,
déi tac va ngudi tiéu dung.

S6 liéu ctia Ngan hang Thé gigi
(WB) chi ra, trung binh moi nam,
hoat dong van tai tai Viét Nam phat
thai khoang 30 triéu tan CO,, trong
d6 van tai duong bo chiém ty trong
85% lugng khi phat thadi. Lugng
phat thai nay dugc dy bao sé tang
trung binh 6 - 7% mébi nam. Déng
thdi, lugng phat thai khi nha kinh
cua Viét Nam dang bi danh gia cao
hon nhiéu so véi cac quéc gia phat

(1.090 gam CO_/GDP).

Do dé, phat trién logistics xanh
la xu hudng tat yéu va la tiéu chi
quan trong danh gia su phat trién
bén viing clia nganh. Muc dich cta
logistics xanh la t6i uu héa méi lién
hé giira viéc van hanh kho, phan phgi
hang hda va méi truong tu nhién, qua
dé phat trién dap Ung nhu cau hién
tai ma khong lam gidm tinh sén cé va
chat lugng tai nguyén.

HUGNG TOI CAC MUC TIEU
BEN VUNG

Mot yéu té quan trong cla qua
trinh chuyén d&i sang nén kinh té
xanh la xay dung dugc chuébi cung
ung xanh. Trong do6, logistics xanh
ld mat xich quan trong dé “xanh
héa” chuéi cung ung, hudng tai 16
trinh phat trién bén vimng. Trudc béi
canh ngudi tiéu dung ngay cang ua
chudng cac san phdm than thién moi
trudng va xu huéng chuyén déi sang
nén kinh té xanh dang dién ra trén

25 NGUYEN TAI
[
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Xanh héa hoat déong
logistics gilip cac doanh
nghiép dap Ung cac tiéu
chi vé y thiic bdo vé méi

trudng, nang cao nang
luc canh tranh va hiéu
qua kinh doanh. Do dé,
Ung dung mé hinh “lo-
gistics xanh” dang tré
thanh xu huéng hang dau
cua hau hét cac doanh
nghiép tai Viét Nam cung
nhu trén todn thé giéi.

toan cau, logistics xanh ciing ngay
cang dugc doanh nghiép quan tam
va dau tu moét cach chuyén nghiép.

Theo Bdo cdo cua logistics Viét
Nam ndam 2022, logistics xanh giup
gidm dén muc thdp nhat nhiing tac
dong tiéu cuc, tu d6 dat t6i su can
bdng bén viing gitta cdc muc tiéu kinh
té, xa hoi va moi trudng.



Céc doanh nghiép can uu tién st dung phuong tién than thién véi méi truong

Trong b6i canh khach hang ngay
cang quan tdm dén hang hoa, dich
vy than thién véi méi truong, viéc
phat trién logistics xanh dang trg
thanh xu huéng tat yéu. Hién nhiéu
doanh nghiép logistics toan cau khi
thué ngoai dich vu cing yéu cau
tiéu chuan khi thai dgi vé6i cac doanh
nghiép logistics thu ba. Vi vay, cac
doanh nghiép Viét Nam can nang
cao nhan thuc vé vai trd phat trién
logistics xanh trong viéc t6i uu hda
hoat d6ng san xudat, kinh doanh. Viéc
thuc hién tét hoat déng logistics
xanh khong chi la trdch nhiém ma
con giup doanh nghiép nang cao kha

nang canh tranh, bdo dadm su phat
trién bén viing.

Theo khung phét trién logistics
xanh, logistics xanh chi ph6i déng thai
ca ba muc tiéu kinh té, xa hoi va méi
trudng. Ba muc tiéu nay khong loai trir
ma nguoc lai con ciing ¢6 1an nhau. Moi
n6 luc cda logistics xanh déu tap trung
déng gop va dam bao cho su phét trién
bén viing véi hiéu qua kinh té cao.

XAY DUNG CHIEN LUOQC,
QUY HOACH PHAT TRIEN
LOGISTICS XANH

Nganh logistics Viét Nam dang
c6 rat nhiéu thuan loi dé& phat trién
bdi nhiéu dia phuong da xdy dung
ké hoach, quy hoach vé linh vuc nay.
Xu huéng dau tu vao nganh logistics
dang tang nhanh, thé hién qua céc
c6ng trinh ha tdng nhu dudng cao téc,
dau tu san bay, m& réng cang bién, xay
dung cac trung tam logistics mdi.

Tuy nhién, do dnh hudng cla
suy thoai toan cau dan dén su sut
giam vé hoat déng thuong mai, kéo
theo d6 l1a logistics. P& xanh hoa
nganh logistics, theo cac chuyén
gia, Nha nuéc can sém xem xét xay
dung chién lugc va quy hoach phat
trién logistics xanh dén nam 2030,
tdm nhin dén nam 2050; theo do,
ddy nhanh qué trinh chuyén déi s,
tiép tuc nang cao chat lugng co s&
ha tang, tao thuan lgi cho van tai da
phuong thuic, dau tu, nang cap, quy
hoach hé théng kho bai phu hop.

MOI TRUONG
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Cac chuyén gia kién nghi, doi véi
cac doanh nghiép chua cé muc tiéu
phét trién logistics xanh trong chién
lugc kinh doanh can nhanh chéng
xay dung, bé sung chién lugc dé phu
hop dinh huéng phat trién xanh va
bén viing trong hoat déng san xuat,
kinh doanh hién nay. Déi véi cac
doanh nghiép da quan tdm dau tu
hay tham chi xac dinh muc tiéu phat
trién logistics xanh can thudng xuyén
ra soat cac ndi dung chién lugc va
tinh hinh thuc hién dé c6 diéu chinh
phu hop, dung thuc tién.

Ngoai ra, cdc doanh nghiép can
thay d&i phuong tién van tai cho phu
hgp co s& ha tang sdn co; uu tién
chuyén sang st dung cac phuong
tién van tai mdi, than thién véi moi
trudng. Doanh nghiép cling can chu
dong Ung dung codng nghé tién tién
vao hoat déng dé thic ddy su phat
trién sach va hiéu qud, vi du nhu s
dung céng nghé GPS quan ly théng
tin, dinh vi trong van tai; tang cudng
phét trién cong nghé lanh trong quén
ly kho bai nham giai quyét cac van dé
ky thuat va thiét bi lién quan dén bao
quan nhiét, lanh va tiét kiém nang
luong cho hé théng kho bai...

Cac doanh nghiép cing can
tranh tha sy ang ho, khuyén khich,
uu dai cla Nha nudc va céac té chuc
dé tan dung c6 hiéu qud cc sé ha
tang logistics, tao lgi thé canh tranh
trong san xudt, van hanh va van tai.
G chiéu ngugc lai, Chinh pha va
cac bo, nganh lién quan can xem
xét c6 nhiéu chinh sach hon nla
nham khuyén khich, thuc ddy doanh
nghiép hudng dén phat trién logistics
xanh; st dung ca ché vé thué va luat
dé tao doéng luc, gidm chi phi cho
doanh nghiép nhu khuyén khich st
dung cac nguén nang lugng thay thé
trong van tai duong bo (khdng phai
xang dau), thac day thay déi phucng
thudc van tai theo mo hinh van tai
da phuong thuc, xdy dung tin dung
carbon dé bao vé va kiém soét lugng
khi thai nha kinh... Bén canh d¢,
can quy hoach va xay dung co s& ha
tang nham xanh héa cac hoat déng
logistics, ti€ép tuc cai tién co s& ha
tang theo hudng hién dai, nang cao
chat lugng, tao thuan Igi cho van tai
da phuong thic Q4
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PHONG CHONG THIEN TAI - TIM KIEM CUU NAN
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Nhimg kho khén trong qua trinh dieu tra
tai nan [ao dong hang hai

Thoi gmn qua, finh hinh an todan hang hai cé nhleu dién bién phu’c tap, da xay ra
mot s6 vu tai nan dém va gitia tau ca va tau blen glu'u tau bién véi tau blen tau
bién va céc cong trlnh cang , gay t8n that vé ngudi, phuong tién va tdai san. Tuy
nhién, quad trinh diéu tra cac vu tai nan dé gdp khong it khé khan.

CAC VU VIEC TAI NAN LAO
PONG HANG HAI DO CUC HANG
HAIVIET NAM DPIEU TRA

*Tau Tdn Binh 127:

Ngay 22/5/2020, thuyén vién
Vi Van Manh (sinh ngay 04/8/1989)
la thuyén vién cla tau Tan Binh 127
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(quéc tich: Panama, thudc Cong ty
TNHH Tan Binh) bi mat tich khi tau
dang hanh trinh trén vliing bién giap
Nhat Ban.

*Tau HC 68:

Phuong tién HC 68 neo dau tai
cau cang Chua Vé. Vao khoang 08h30

ngay 15/5/2022, 6ng Lé Sy Tién - thay
tha tau HC 68 ra dé nhan ca nhung
khong thdy thuyén vién Nguyén
Binh Long c6 mat tai tau. Dén 07h15
ngay 17/5/2022, thi thé éng Nguyén
DPinh Long dugc phat hién tai khu
vuc ving nudc cang Total Gas thudc



phuong Béng Hai 2, quan Hai An, TP.
Hai Phong.

*Tau UNICORN LOGGER:

Ngay 21/6/2022, tau UNICORN
LOGGER (quéc tich: Panama) chay
khong hang dén khu neo cang
Mandres, Papua New Guinea dé& nhan
hang gb cay, téng s6 thuyén vién
trén tau la 18 ngudi déu mang quoc
tich Viét Nam. Vao khoang 07h30
ngay 22/6/2022, khi tau UNICORN
LOGGER dang neo lam hang tai khu
neo lam hang cang Mandres, Papua
New Guinea c6 toa do 040-17'77'S;
151052'89E, trong qua trinh cau céc
nap pooton dé lam hang, thuyén vién
Ngd Quang Huy da bi trugt chan, roi
xuéng ham hang va ti vong.

*Tau FOREST 6:

Ngay 27/6/2022, tau Forest
6 (quoc tich Hong Kéng - Trung
Quéc) do cha tau Seacon Ships
Management Co., Ltd quan ly dang
neo dau tai cang Agaba, Jordan.
Trong qué trinh tién hanh cdu bén
chta khi Chlorine xu6ng tau thi day
ciu bi dut, bon chua bi rai xuéng
san tau dan dén phat né. Vu né da
khién 5 thuyén vién qudc tich Viét
Nam do 2 doanh nghiép dua di ti
vong (4 thuyén vién do Cong ty
TNHH Dau tu xay dung Hoang Phat
c’ di, 1 thuyén vién do Céng ty
TNHH P4u tu va Phat trién nguén
nhan luc - PITSCO Co., LTD cu di).
Ngoai ra, 7 thuyén vién khéac do
Cong ty TNHH DPau tu xay dung
Hoang Phat phdi cf ciing bi thuong
nhe do vu tai nan nay.

NHUNG KHO KHAN, VUONG
MAC KHI TRIEN KHAI PIEU TRA

Viéc thanh lap doan diéu tra lién
nganh mat rat nhiéu thoi gian, do
d6 mat di tinh kip thai clia viéc diéu
tra tai nan (theo Quy dinh tai Diéu 6
Théng tu 37/2018/TT-BLDTBXH).

*Vu viéc diéu tra khé khdn nhat la
nhiing vu mdt tich béi cdc ly do sau:

- Khoang thdi gian dé dugc tién
hanh diéu tra thuong kha dai (tur2 - 4
nam ké tu khi su kién mat tich xay ra);

- Mét tich thudng trén bién hodac
tham chi bién quéc t&, do do viéc
thu thap hoé so, dung hién trudng,

PHONG CHONG THIEN TAI - TIM KIEM CUU NAN

lay 16i khai la khéng kha thi, tat ca
déu can cu trén tudng trinh cda
thuyén vién;

- Do thoi gian dai nén khi tién
hanh lay 16i khai sé thi€u chinh xac,
doi lic khong tim dugc thuyén vién
lién quan dén vu viéc do da chuyén
coéng ty quan ly hodc dang di bién
dai ngay...;

- Khoang thdi gian dé dugc tién
hanh diéu tra thudng kha dai (tr2 - 4
nam ké tu khi su kién mat tich xay ra).

Theo B luat Dan su 2015, Diéu
68 Tuyén bo mat tich; Diéu 71 Tuyén
bé chét.

Vi du nam 2022, Cuc Hang hadi
Viét Nam da diéu tra tai nan mat tich
cUa thuyén vién lam viéc trén tau Tan
Binh 127 da gap phainhiing khé khan
néu trén. Poan diéu tra da khong thé
dung dugc dién bién clia vu viéc hay
vé dugc so do hién trudng... do thoi
gian dai (2 nam) va chud s& hiu lao
dong la Cong ty TNHH Tan Binh ciing
khoéng luu gitr bat ky ho so nao. Mat
khac, cac thuyén vién di cling tau vai
nan nhan nam 2020 da chuyén céng
ty khac hodc nghi huu, tham chi tau
TAN BINH 127 da bi chim vao ngay
01/8/2021.

Cuéi cling, doan diéu tra quyét
dinh phai goi dién phong véan tu
xa mot sé thuyén vién di cung nan
nhan nam d6 dé c6 thé dung lai vu
viéc, cling rat may la mét sé thuyén
vién da nghi huu va dang & Viét
Nam nén da ph6i hgp cung Doan
Diéu tra dé tim ra nguyén nhan tai
nan la “thuyén vién Vi Van Manh
khi lam viéc trén tau TAN BINH 127,
trong qua trinh tau d&8i hudng tranh
ldc ngang, thuyén vién Manh dang
dung trén tdm bat & canh lan can
boong man trai tau, tdm bat dén gié
cang lén, hat thuyén vién Manh roi
xuéng bién, mat tich va dugc Toa an
Nhan dan huyén Quynh Phuy, tinh
Théi Binh tuyén b6 la da chét”.

*Nhimng vu viéc diéu tra khi tai nan
xdy ra tai nuéc ngodi ciing c6 nhiéu
vdn dé luu tdm do:

- Chua dugc bé tri kinh phi dé di
diéu tra tai nudc ngoai, vi vay cac hé
sa déu phai dgi co quan diéu tra nudc
ngoai chuyén vé, nhung cac tai liéu

S6 07/2023

thi rat kho thu thap va phai chg doi
thai gian dai.

Vi du, vu viéc cla tau Forest 6
(quéc tich Hong Kéng - Trung Qudc)
dén nay van dang dugc Poan diéu
tra Cuc Hang hai Viét Nam trién khai,
nhung thuc té véi cac hé so thu thap
dugc thi van chua thé xay dung dugc
s6 d6é hién trudng va dién bién vu
viéc do cac thuyén vién trén boong
hém xay ra tai nan déu da tur vong,
cac thuyén vién con song thi hau hét
3 budng may do d6 khéng biét dugc
dién bién cta vu viéc.

*Subdt hop tdc cta chii sé hitu lao
déng gdy khé khan cho doan diéu tra,
khéng cung cdp cdc hé so theo yéu cau,
déng bdo hiém...:

Ngudi st dung lao dong khong
déng bao hiém xa hoi cho ngudi lao
dong la sé bi phat. Thuyén vién do
céng ty cung ung thuyén vién Viét
Nam cU di lam viéc trén tau cé chu
tau la ngudi nuéc ngoai, cong ty cung
Ung thuyén vién Viét Nam nay khong
mua bao hiém xa hoi cho thuyén vién
ma trong hgp déng chi ghi “tai nan
lao dong xay ra sé do chu tau chi trd
bang bao hiém P&J".

* Su phéi hop gitla cdc co quan
diéu tra ctia Viét Nam:

Theo quy dinh tai Diéu 20 Nghi
dinh 39/2016/ND-CP thi hanh mét
s6 diéu cia Luat An toan, vé sinh
lao dong: “Trach nhiém ctia Co quan
Canh sat Diéu tra trong trudng hop
quyét dinh khong khai t6 vu an hinh
sy d6i vai vu tai nan lao dong nhu
sau: ..Trong vong 3 ngay, ké ti ngay
nhan dugc van ban dong y khoéng
khai t6 ctia Vién Kiém sat nhan dan, co
quan canh sat diéu tra gtii quyét dinh
khong khai t6 vu an hinh su déi véi vu
tai nan lao dong nay, dong thdi tién
hanh ban giao tai liéu, d6 vat, phuong
tién lién quan dén vu an cho doan
diéu tra tai nan lao dong d6i véi vu an
dugc kién nghi theo diém a khoan 2
Diéu nay, hoidc cho co quan c6 tham
quyén thanh lap doan diéu tra tai nan
lao ddng tuong Ung vdi vu tai nan lao
dong theo quy dinh tai cac Khoan 1,2
va 3 Diéu 35 Luat An toan, vé sinh lao
dong, Biéu 21 Nghi dinh nay”Qd

PV
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" kho cang them kho’ it

25 DUCTHO

loqi xe nhap khéu lgi roi vao finh thé trai ngugc.

€ ti ngay 01/7, cac loai 6 t6
Ksén xudt, lap ap trong nuéc da

bat dau dugc gidm 50% mtuc
thu 1é phi trudc ba theo quy dinh tai
Nghi dinh sé 41/2023/ND-CP ngay
28/6/2023 cla Chinh phl. Trong
béi canh stic mua suy gidam nghiém
trong, cac doanh nghiép 6 t6 trong
nudc da phdi chi ra nhiing khodan
tién rat 16n dé khuyén mai, kich cau
mua sam. Theo udc tinh, moét sé
hang xe 16n nhu Hyundai, Kia, Ford
hay Toyota...
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da phai “mdéc hau bao”

hang tram ty déng dé thuc hién cac
dot giam gia, khuyén mai. B&i vay,
Nghi dinh 41 vé 1é phi truéc ba cla
Chinh pht sé giup cac hdng xe trong
nudc trat bo dugc ganh nang chi phi
khéng 6.

Tuy nhién, chinh sach hé trg 1é
phi trudc ba danh cho xe san xuat
trong nu&cvo hinh trung laitrdthanh
mot“ct béi” vao ca thé vén dang kiét
qué cta xe nhap khdu nguyén chiéc.
Gan nhu tron ven giai doan nilta dau
nam, cac hang xe nhap khiu cing

')
Khiau|

__—_._—-—._~

Trong khi 6 16 1Gp rép trong nudc (CKD) bat dau trit bé dudc
khong it ap luc nhd chinh sach hé tro 1é phi truéc ba thi cac

da phai “cat mau” dé kich cau khéng
thua kém gi cac hdng xe trong nuéc.
Khéng it nha nhap khiu 6 t6 chinh
hang dang roi vao tinh canh kiét qué
vé tai chinh sau quang thaoi gian dai
gidm gia, khuyén mai.

Do d6, dé& canh tranh vaéi xe l&p
rdp, cac hang xe nhap khau bat budc
phai tiép tuc duy tri cac hoat dong
kich cau. Tham chi, ding truéc kha
nang xe trong nudc cong gop nd luc
giam gia ndi tai vai chinh sach ho tro
tor Nha nudc, xe nhap khau budc phai
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Céc logi 6 t6 nhap khau nguyén chiéc
__ duoc durbao sé phai déi mat véi nhiéu khé khan
hon trong giai doan 6 thang cudi ndm 2023

g khuyén mai méi mong duy tri
ja¢thoat dong kinh doanh.
~ Dai dién mot s6 nha nhap khau
chinh hang chia s, nhiing né luc
kich cau kéo dai gan nhu tron ven
giai doan 6 thang dau nam da khién
nhiéu hang xe roi vao tinh canh suy
kiét. Mot s6 doanh nghiép phai cat
giam dén phan ntia nhan su, cac dai ly
chim trong canh diu hiu. Trong khi d6,
lugng xe ton kho van rat I6n, cac hop
déng da ky tir cu6i nam ngoai van ti€p
tuc phai thuc hién nét cang khién cho
kha nang chéng da trG nén yéu 6t.
Bdo cdo so bd cla Téng cuc
Thong ké cho biét, cdng don 6 thang
dau nam 2023, udc tinh da c6 69.954
xe 0 t6 nguyén chiéc (CBU) dugc
nhap khau vé nudc, gia tri kim ngach
udc dat 1,627 ty USD. Bay la mét con
s6 kha bat ngd bdi so véi cing ky
nam ngoai, kim ngach nhap khiu 6
t6 CBU nlra dau nam nay van tang
9,9% vé lugng va tang 3,7% vé gia
tri. Theo ly gidi cta dai dién mot s6
hang xe nhap khau, hién tugng kim
ngach nhdp khiu ting trudng trai
ngugc vdi tinh hinh thij truéng trong
nudc la béi lugng 6 t6 vé nudc thoi
gian qua la nhitng 16 xe da dugc ky
hgp déng ti nam 2022 véi doi tac
nudc ngoai va nay mdi cap cang,
théng quan. Trén thuc té, ké ti dau
quy 11/2023 dén nay, cac hang xe da
c4t gidm da s6 hop déng nhap khau.
Buic tranh toan canh thi trudng
6 t6 Viét Nam nida cudi nam 2023

c6 thé sé c6 nhiing mang mau tugi
sang hon so véi dau nam nha chinh
sach ho trg 1& phi trudc ba xe 13p rap
trong nudc. Tuy nhién, nhiing dién
bién tich cuc sé chu yéu dién ra &
phan mang 6 t6 san xuat, lap rap
trong nudc. DGi véi 6 té nhap khay,
tinh thé c6 thé sé con bi dat hon.

“Khong loai trir kha nang nhiéu
héng xe trong nudc sé tiép tuc duy
tri giam gia, khuyén mai nhu cac
thang trudc dé€ vugt qua giai doan
kho khan nay. Khi cong thém chinh
sach ho trg & phi trudc ba ti Chinh
phd, gid xe CKD sé con gidm sau,
cao nhat c6 thé dén 18% - mét con
s6 khung khiép. Do d6, cac hang
xe nhap khiu bat budc sé phai tiép
tuc gidam gia, khuyén mai méi mong
canhtranhva... ban dugcxe. Nhung
dé c6 dugc muc gidm sau nhu xe
CKD gan nhu la khong thé, trir khi
chap nhan ban hang kiéu “thanh ly”,
don kho truéc khi bién mat khoi thi
truong’, dai dién mot nha phan phéi
6 t6 nhap khau tran tinh.

Mot vién canh day u dm cua thi
trudng 6 t6 trong nudc ngay cang
tré nén ro nét. Trong béi canh nén
kinh té€ van con nhiéu khé khan, hoat
dong san xuat kinh doanh ctia nhiéu
doanh nghiép van con bé tic, dai
song kinh té clia ngudi dan con phai
déi mat véi tinh canh “an dong” thi
lyc cau 6 6 trén thj trudng van sé rat
yéu. Riéng véi 6 t6 nhap khau, kho
khan sé con chong chat kho khan O

Théi quen
can loai bé

Vira lai xe qua cau Van
Piém (cao toc Cau Gié - Ninh
Binh), em toi (14i xe) giat minh,
loang choang tay lai. Sau vai
gidy chan tinh, em t6i mai lay
lai dugc thang bang. Nhin 1én
kinh lai, hai anh em phat hién
may to tién vang ma dang
bam chat trén kinh xe che
khudt mét phan tdm nhin.
Nguyén nhan la do phia trudc
6 chiéc xe tang ché linh cGu
clng gia quyén viia vugt qua,
vang ma tu trén xe theo gié
bay xuéng dudng va khong
gian xung quanh.

Tuc lé rdi vang ma trén
cac tuyén giao théng khi van
chuyén linh cliu qua cau,
céng, nga ba, nga tu da co
tUr lau, véi quan niém “danh
ddu” dé ngudi chét biét I8i vé.
Quan niém la vay, nhung thuc
té khéng biét ngudi da khuat
€6 biét “dudng vé” hay khong?
nhung hau qué nhan tién lai
tiém an nguy co TNGT, gay 6
nhiém méi trudng, lang phi vé
tién bac.

DBugc biét, don vi quan ly
dudng méi nam phaibd ra hang
ty déng dé vé sinh, quét don
giup cac phuong tién tham gia
giao théng dugc an toan, trong
do lugng vang ma rdi dudng
chiém ty & khéng nho.

Khi luu théng trén cao
téc phuong tién di véi téc do
cao, néu khoéng xt ly kip thoi
tai nan c6 thé xay ra, khi do ai
sé la ngudi chiu trdch nhiém?
Trén cao t6c néu khong lam
cha dugc tay 13i, gir dung
khodng cach hodc vuéng vat
can thi tai nan lién hoan hoan
toan c6 thé xay ra, hau qua sé
khon ludng...

Mét hii tuc can dugc loai b!

PEN VANG
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Sta doi, bo sung mot so diéu clia cac
Thong tu hudng dan thyc hién mot sé diéu
cua Hiép dinh gitra Chinh phd nudc Cong
hoa XHCN Viét Nam va Chinh phd Hoang
gia Campuchia vé van tai duong thay

Tha trudng B6 GTVT Nguyén Xuan Sang vura ky ban
hanh Théng tu's6 13/2023/TT-BGTVT stfa d&i, bé sung mét s6
diéu cia cdc Thong tu huéng dan thuc hién mét s6 diéu clia
Hiép dinh gitta Chinh phi nudc Céng hoa XHCN Viét Nam va
Chinh phi Hoang gia Campuchia vé van tai dudng thuy.

Theo do, stia d6i, b6 sung mét sé diéu clia Théng tu s6
08/2012/TT-BGTVT ngay 23/3/2012 ctia B6 trudng B GTVT
hudng dan thuc hién mot s6 diéu ctia Hiép dinh gilra Chinh
phi nudc Cong hoa XHCN Viét Nam va Chinh phi Hoang
gia Campuchia vé van tai thay (sau day viét tat laThéng tu
s6 08/2012/TT-BGTVT) va Théng tu s6 03/2013/TT-BGTVT
ngay 29/3/2013 ctia B6 trudng B GTVT stia d6i, b sung
mot s6 diéu ctia Thong tu s6 08/2012/TT-BGTVT (sau day
viét tat la Théng tu s6 03/2013/TT-BGTVT).

Thong tu nay cé hiéu luc ké tir ngay 01/9/2023.

Phé duyét Van kién du an ra soat, danh
gia va khuyén nghij vé két qua nghién
ctu quy hoach Cang HKQT Da Nang, Cam
Ranh, Pha Quéc thai ky 2021 - 2030, tam
nhin dén nam 2050

B6 GTVT vira ban hanh Quyét dinh s6 813/QD-BGTVT
ngay 30/6/2023 vé viéc phé duyét Van kién dy &n ra soat,
danh gia va khuyén nghi vé két qua nghién ctu quy hoach
Cang HKQT Da Nang, Cam Ranh va Phu Quéc thai ky 2021
- 2030, tam nhin dén nam 2050 thudc “Chuong trinh hé trg
ky thuat nganh GTVT giai doan 2017 - 2021 st dung vién
trg khéng hoan lai ctia Chinh pht Australia”

Theo néi dung Quyét dinh, du én c6 tén ti€éng Viét la Ra
soat, danh gia va khuyén nghi vé két qua nghién ctu quy
hoach Cang HKQT Da Nang, Cam Ranh, Pht Quéc thai ky
2021 - 2030, tam nhin dén nam 2050 v&i nha tai tro hé tro
thuc hién chuong trinh la Chinh pha Australia, thong qua
B6 Ngoai giao va Thuang mai (DFAT).

Muc tiéu téng quat cda du an nham xay dung phuang
an quy hoach cac Cang HKQT Da Nang, Cam Ranh, Phu
Quéc hgp ly, t6i uu héa quy dat va hiéu qua khai thac cac
cbng trinh; bdo dam kha nang phat trién bén viing, m&
rdng trong dai han; déng thai cling can bdo dam tinh 6n
dinh dé dap ung 16 trinh dau tu cac cong trinh.

Hoat dong cta du an bao gém: Ra soat, danh gia cac
phuang an quy hoach Cang HKQT Cam Ranh, Da Néng, Phu
Quéc thai ky 2021 - 2030, tdm nhin dén nam 2050 do tu
van trong nudc da hoan thanh; khuyén nghi vé phuong an
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quy hoach hodc dé xuat cac y tudng quy hoach (néu can)
dé tu van trong nudc tiép tuc trién khai, hoan thién béo
cao quy hoach; hoi thdo ky thuat nang cao nang luc cho
cac bén lién quan.

Quyét dinh nay c6 hiéu luc ké tir ngay ky.

Sua d6i, b6 sung mot sé diéu ctia Thong
tu s6 23/2021/TT-BGTVT huéng dan vé
lap, phé duyét, cong bo danh muyc du an;
phuong phap, tiéu chuan danh gia hd so
du thau va dau thau lua chon nha dau
tu cac cong trinh dich vu chuyén nganh
hang khong tai cang hang khong, san bay

B6 GTVT vlia ban hanh Théng tu s6 12/2023/TT-
BGTVT ngay 29/6/2023 Slta ddi, b6 sung mot s6 diéu cla
Théng tu s6 23/2021/TT-BGTVT ngay 05/11/2021 clia B&
trudng B6 GTVT hudng dan vé lap, phé duyét, cong bo
danh muc du &n; phuong phap, tiéu chuan danh gia hé s
du thau va dau thau lya chon nha dau tu cac céng trinh
dich vu chuyén nganh hang khong tai cdng hang khong,
san bay.

Theo d6, stta d6i, b6 sung Diéu 8; stia déi tén khoan
2 Piéu 16; b6 sung khoén 3 Diéu 16; stia déi khodn 2 Muc
6 Chuang | Phu luc Il; slta d8i Muc 1.2 CDNBT Chuong I
Phan 1 Phu luc IV ctia Théng tu s6 s6 23/2021/TT-BGTVT
huéng dan vé lap, phé duyét, cong bé danh muc du én;
phucng phép, tiéu chudn danh gia hé so du thau va dau
thau lua chon nha dau tu cac cong trinh dich vu chuyén
nganh hang khéng tai cdng hang khong, san bay.

Théng tu nay ¢ hiéu luc thi hanh ké tirngay 29/6/2023.

Ban hanh Thang tu Sua déi, b sung mot
s0 diéu cia Thong tu s6 26/2018/TT-
BGTVT quy dinh diéu kién, trinh ty, tha
tuc thuc hién két noi ray duang sat

BO GTVT vira ban hanh Théng tu s6 11/TT-BGTVT ngay
28/6/2023 “Slia d6i, b6 sung mot s6 diéu clia Thong tu s6
26/2018/TT-BGTVT ngay 14/5/2018 cia BO trudng BO GTVT
quy dinh diéu kién, trinh ty, tha tuc thuc hién két noi ray
duong sat d6 thi, duong sat chuyén dung véi dudng sat
quéc gia; viéc két ndi ray cac tuyén dudng sat do thi.

Cu thé Théng tu stia d6i, b6 sung Piéu 7; khoan 1,
khoan 2 Diéu 9; khoan 3, khoan 4, khoan 5 Diéu 10 cla
Théng tu s 26/2018/TT-BGTVT ngay 14/5/2018 cla B
trudng Bo GTVT quy dinh diéu kién, trinh tu, tha tuc thuc
hién két néi ray dudng sat do thi, dudng sat chuyén dung
vGi dudng sat qudc gia; viéc két néi ray cac tuyén dudng
sgt dé thi.

Théng tu c6 hiéu lyc thi hanh ké tirngay 01/9/2023 Q
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